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The First Step of Two-Stage Hip Revision: What Affects the Result?

Svetlana A. Bozhkova, Yuliya V. Oleinik, Vasilii A. Artyukh, Alexander P. Antipov,
Sergei S. Toropov

Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russia

Abstract

Background. The most common method of treatment of chronic periprosthetic joint infection (PJI) is considered
to be a two-stage revision arthroplasty. The efficacy of this technique is largely determined by the results of
infection management after the first (debridement) stage, which may depend on many factors. At the same time,
the widespread tendency to reduce the duration of patients’ hospital stay brings to the forefront the problem of
long wait for the results of preoperative microbiological examination.

Aims of the study: 1) to retrospectively evaluate the efficacy of the debridement stage of chronic periprosthetic
hip joint infection in 2021 depending on the availability of preoperative microbiological examination results;
2) to determine the factors influencing the treatment outcome.

Methods. Patients (n = 86) with chronic PJI of the hip were allocated into two groups depending on the presence
or absence of results of the microbiological examination of preoperative biomaterials (aspirate and/or tissue
biopsy) at the time of performing the first stage of the two-stage revision arthroplasty.

Results. The availability of final results of the microbiological examination (MBE) of joint aspirate at the time
of surgery had no significant effect on the efficacy of infection management (p = 0.536; OR = 1.53, 95% CI
0.43-5.45). There was a significant reduction of the risk when the results of preoperative and intraoperative
MBE coincided (p = 0.024; OR = 0.121, 95% CI 0.015-0.990). An increased risk of adverse outcome of
the debridement stage of treatment was observed in the case of types 2C (p = 0.042; OR = 6.66; 95% CI
1.26-35.2) and 3B (p = 0.078; OR = 8.1, 95% CI 1.015-64.8) acetabular defects, type 3A femoral defects
(p = 0.021; OR = 6.57, 95% CI 1.49-29.01), and connective tissue diseases (p = 0.062; OR = 5.25,
95% CI 1.05-26.2). The presence of microbial associations (p=0.02; OR = 6.75, 95% CI 1.36-33.44) and
the presence of Gram-negative bacteria in them (p = 0.058; OR = 4.2, 95% CI 1.02-17.20) significantly
worsened the treatment prognosis. As the number of patient’s risk factors increased, the probability of an
unfavorable outcome increased significantly (p<0.001).

Conclusions. Polymicrobial infection, presence of Gram-negative bacteria in microbial associations,
connective tissue diseases, types 2C and 3B acetabular defects, type 3A femoral bone defects, and total
number of risk factors in one patient had a significant negative impact on the outcome of debridement
surgery. Apparently, the results of the microbiological examination of preoperatively sampled biomaterials
are much more important as a diagnostic criterion for suspected periprosthetic infection than as a criterion
for the drug choice for etiotropic antibacterial therapy. However, this assumption should be studied on a
larger sample of patients.

Keywords: chronic periprosthetic joint infection, PJI, microbiological examination, initial antibiotic treatment,
risk factors for recurrence of PJI.
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CaHupyoLWKiA 3Tan IeYeHUs NaLUMEHTOB C XPOHUYECKOM
nepunpoTesHoi MHdekumein TasobeapeHHOro cycrasa:
OT Yero 3aBUCUT pe3ynbrat?

C.A. boxkoga, I0.B. Oneitnuk, B.A. Aptiox, A.Il. AHTUmnos, C.C. Toporos

@I'BY «HayuoHanvHwlli MeOUYUHCKULI UCcedosamensckuil yeHmp mpasmamonozuu
u opmoneduu um. P.P. Bpedena» Mun3dpasa Poccuu, 2. Cankm-ITemep6ype, Poccus

Pedepat

AxmyansHocms. CaMbIM PaCIIPOCTPAHEHHBIM METOIOM JIeUeHMs] XPOHMUECKON mepunpoTesHoii magexkuym (I1I11)
CUMTAETCS ABYXITAITHOE PesHAOIpoTe3upoBanme. dPheKTUBHOCTh JaHHOM METOAMKYM BO MHOTOM OIpefesIioT pe-
3Y/IbTAThI KYMIMPOBaHMS MHGEKIINY TOC/Ie IIEPBOT0 (CAaHMPYIOIIETO) 3Talla, YTO MOKET 3aBMCETh OT MHOXECTBA pas-
JMYHBIX (HakTOpoB. IIpM 3TOM MOBCceMeCTHas TEHAEHIMS K YMEeHbIIeHUIO0 TTPOJO/IKUTETbHOCTY TOCIUTAIU3ANN
MpOWIbHBIX MALIMEHTOB BRIBOAUT Ha MepeIHMII IUIaH MPOOIeMY IJIUTEIbHOTO OKUIAHMS Pe3yIbTaTOB JOOIepaly-
OHHOTO MUKPOGMOIOTMYECKOTO MUCCIeTOBAHMS.

Ilenu uccnedosanusn: 1) peTpoCIEKTUBHO OIIEHUTDb 3 PEKTUBHOCTb CAHUPYIOIIErO Tara Je4eHus] XPOHMUIECKOIi TTe-
PUIIPOTE3HOV MHQEKINY Ta300eqpeHHOro cyctaBa 3a 2021 . B 3aBMCUMOCTY OT HaJIMUMS PE3Y/IbTaTOB JOOTepaly-
OHHOT'O MMKPOOMOJIOTMYECKOTO UCC/IENOBAHMS; 2) OIIpeneauThb (GaKTOPbI, BIUSIOIIME HA MCXO, JIEUeHUSI.

Mamepuan u memodet. TanyieHTsl (n = 86) ¢ xpoHnueckoii [NMITY Ta306eApeHHOr0 CycTaBa ObLIM paclpeneieHbl Ha
IBe TPYIIIbI B 3aBUCHMMOCTY OT HAJIMYUSI WJIM OTCYTCTBUSI PE3YIbTAaTOB MUKPOOVMOIOTMUECKOTO MCCIeIOBaHMS I0-
omnepaloOHHbIX 6MOMaTepUasIoB (acIMpaT M/ TKaHEeBO 6MONTAaT) Ha MOMEHT BBITTOJIHEHMST TIEPBOTO JTaTla IBYX-
3TaHOTO PEBM3VOHHOTO SHAOIPIOTE3MPOBAHMSI.

Pe3ynomamsi. Hanuune OKOHYATEIbHBIX DE3YJIbTaTOB MUKpOGMOMOTMUeckoro wucciaemoBanust (MBU) cyc-
TaBHOTO aclypaTa Ha MOMEHT BBIIIOJIHEHMS OIMepalyuy He OKa3bIBaj0 3HAUYMMOIO BAMSHMS Ha 3G eKTUB-
HOCTh KYNMpOBaHMSI MH(MEKUMOHHOro rmporecca (p = 0,536; OLI = 1,53; 95% IOU 0,43-5,45). YcraHoBie-
HO 3HauMMoOe CHIDKEeHMe pucka Mpu IIOJIHOM COBMHafeHuMM pesynbTaToB MBU 1o- M MHTpaoliepalyiOHHBIX
matepuasioB (p = 0,024; OII = 0,121; 95% OU 0,015-0,990). VBenuueHue pyucka HeGIarompusITHOTO MCXOda ca-
HUPYIOIIETO 3Tama JiedeHusT HaOMIoaaoch Mpy Haauumy AedeKTOB BepTIYKHOIV BHaguubl TuioB 2C (p = 0,042;
Oll = 6,66; 95% oM 1,26-35,2) u 3B (p = 0,078; OII = 8,1; 95% OU 1,015-64,8), nedekToB GeapeHHOI KOCTU
tina 3A (p = 0,021; O = 6,57; 95% IOU 1,49-29,01), a Takke 3a00/1eBaHMIT COeAMHUTENbHOM TKauu (p = 0,062;
Olll = 5,25; 95% N 1,05-26,2). 3HauMMO yXYAIIaJ0 IIPOTHO3 JIeUeHMs Hainure MUKPOOHBIX accoumanmii (p = 0,02;
Olll = 6,75; 95% U 1,36—33,44), a TakkKe MPUCYTCTBME B UX COCTaBe TPaMOTpUIIATeIbHbIX I'p(-) 6akTepmii (p = 0,058;
Olll=4,2;95% 11 1,02-17,20). C yBenmueHMeM KoamuuecTBa GakKTOPOB pUCKA y MallMeHTa 3HAUUTEIbHO BO3pacTasia
BEPOSITHOCTH HebmaronpusaTHOro ucxoga (p<0,001).

3akaoueHue. 3HauMMOe HETaTUMBHOE B/MSHME Ha Pe3y/abTaT CAHMPYIOLIEH omepauyuu MMeau MOIUMUKpPOGHAs
uHOEKIMS, HaIMuye rpaMOTPUIIaTETbHBIX 6aKTePUii B COCTaBe MUKPOOHBIX acCOLMaIuii, 3a60IeBaHMsI COeTMHY -
TeJbHON TKaHU, medeKThbl BePTIY)KHOI BraguHbl TUIIOB 2C 1 3B, medeKTbl 6eApeHHOl KOCTU TUIa 3A, a Takke
COBOKYITHOE KOJIMYECTBO (GaKTOPOB PMCKA Y OMHOIO IMalueHTa. [10-BUaMMOMY, pe3y/IbTaThl MUKPOOMOIOTYUECKOTO
MCCIeIOBaHMST JOOIIEPAI[MOHHO B3SIThIX 6110MaTepuajoB MMEIOT ropaso 6oJiblliee 3HaUeHMe KaK AMarHOCTUYeCKUiA
KPUTEpWUil IIpy ITOA03PEHNM Ha IEPUITPOTE3HYIO MHPEKIINIO, YeM KaK KPUTepuit BbI6Opa IMperapaToB IJIsk STUOTPOII-
HOJI aHTMOaKTepHUaNIbHOI Tepanyuiu. OgHAKO 3TO MPEITONIOKEeHE TOKHO ObITh MCC/IeOBAHO Ha GOJbIEei BHIOOpKe
MalyeHToB.

KitioueBble c10Ba: XpOHMUYECKas TEPUITPOTe3HAst MHOEKIMSI, MMKPOOMOIOTMYECKOEe MICC/IeOBaHMe, CTApTOBAs aH-
TubaKTepuaNbHas Teparms, pakTopbl pMcKa peluanBa IePUITPOTE3HO MHBEKIINMN.

g Ama umrupoBanusa: boxkkosa C.A., Omneitnuk [0.B., Aptiox B.A., Antumos A.Il., Topomnos C.C.
CaHMpYIOIIMIA 3Tam JieueHUs] TAlMEHTOB C XPOHMYECKON TMepuIpoTe3Hoit uHbeKnueir Ta306eqpeHHOro
cycTaBa: OT 4Yero  3aBUCUT  pesyabTat?  Tpasmamonoeuss u  opmonedus  Poccuu.  2024;30(2):5-15.
https://doi.org/10.17816/2311-2905-17518.
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BACKGROUND

Periprosthetic joint infection (P]JI) is considered
one of the most devastating complications of
total hip arthroplasty (THA), which worsens the
quality and overall life expectancy of patients
[1, 2]. At the same time, the risk of treatment
failure remains rather high, and according
to some scientific publications, it reaches
10-29% after performing a two-stage revision
arthroplasty, which is still considered the
gold standard [3, 4]. The high recurrence
rate is determined by various factors starting
from the somatic status of patients [5, 6] and
hypoalbuminemia [7, 8] to the impossibility

of prolonged oral antimicrobial therapy [9].

One of the most important parameters
significantly affecting the treatment efficacy is
the etiology of the infectious process, i.e. the
type of microbial pathogen and its antibiotic
sensitivity [6]. The results of preoperative
microbiological examinations (MBE) should
determine the type of etiotropic antibacterial
therapy in the postoperative period, but the
peculiarities of PJI pathogenesis, including
the presence of bacterial depots in the
patient's organism and biofilm formation [10],
predetermineasignificant share of disagreement
of the results of MBE of preoperative aspirate
and intraoperatively taken materials and thus
require correction of previously prescribed
antibacterial therapy (ABT) [11]. Moreover, the
widespread tendency to decrease the duration of
hospital stay in orthopedic clinics often forces
to stop waiting for preoperative MBE results and
to prescribe initial empirical antibiotic therapy
before surgery.

Aim of the study is to retrospectively evaluate
the efficacy of the debridement stage of treatment
of chronic periprosthetic hip joint infection
depending on the results of preoperative
microbiological examination, as well as to
determine the risk factors for an unfavorable
outcome.

METHODS
Study design

This retrospective study is based on the treatment
outcomes of patients with chronic PJI of the
hip in the department of septic osteology from
January to December 2021.

Inclusion criterion for the study was the
performed stage 1 of a two-stage revision hip
arthroplasty for chronic PJI of the hip.

Exclusion criteria:

1) sepsis, systemic inflammatory response
syndrome, bacteremia on admission;

2) no data on MBE performed before and/or
after surgery;

3) history of infectious diseases of the
musculoskeletal system before primary hip
arthroplasty;

4) total removal
debridement stage.

A total of 130 patients with chronic PJI of the
hip were treated during this period, 86 of them
meeting the inclusion and exclusion criteria.
The share of men was 51.2% (44/86) with a
median age of 64 years (IQR 53-71), while
the share of women was 48.8% (42/86) with a
median age of 68 years (IQR 64-72). The median
of BMI reached 27.1 kg/m? (24.2-71.7).

In the preoperative period, in those cases
when aspirate obtaining was impossible, tissue
biopsy samples were taken from within the fistula
according to the original technique (Russian
Federation patent RU 2698175 C1).

The patients were divided into two groups
depending on the presence (Group 1) or absence
(Group 2) of the results of MBE of preoperative
biomaterials (aspirate and/or tissue biopsy) at
the time of surgery. Group 1 included 39 patients,
Group 2 — 47 patients.

Surgical intervention in all patients
consisted of implant removal, debridement and
radical surgical treatment of an osteomyelitis
focus, insertion of an antimicrobial spacer and
drainage of the joint cavity. The final etiology
of the infectious process was determined on the
basis of MBE results of intraoperative materials:
five tissue biopsy samples, synovial fluid and
removed prosthetic components. From the day
of surgery the patients, whose final results
of preoperative MBE were not ready, received
empirical ABT (vancomycin + cefoperazone/
sulbactam or vancomycin + levofloxacin)
according to the local protocol of treatment of
patients with chronic PJI of the hip. Patients
with a previously known etiology of the
infectious process were treated according
to these data. The final results of MBE of
intraoperative materials having been received,
a clinical pharmacologist was consulted for

of the femur during
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correction of therapy and prescription of drugs
for the outpatient stage.

Using the data from the arthroplasty registry
of the Vreden National Medical Research Center
of Traumatology and Orthopedics, the database
of the microbiological laboratory and the data
extracted from the medical records, a database
of patients was formed in Microsoft Office
Excel 365 spreadsheets. It included gender,
age, BMI, concomitant diseases, waiting period
for MBE results, results of examination of pre-
and intraoperative materials, anamnesis data
(duration of infection, number of debridement
surgeries), local status: bone defects, laboratory
tests (WBC, Hb, total protein, CRP) at the time
of admission and discharge. The degree of bone
mass loss was determined according to the
W.G. Paprosky classifications for the acetabulum
and femur [12, 13]. ABT duration at the inpatient
and outpatient stages was also taken into account.

Treatment outcomes were determined by a
phone interview of patients: a favorable outcome
was considered to be the absence of signs of
infection recurrence at a follow-up period of at
least 24 months from the time of surgery.

Statistical analysis

IBM SPSS Statistics v.26 software was used for
statistical analysis. Normality of distribution
of quantitative variables was tested using
the Shapiro-Wilk and Kolmogorov-Smirnov
tests. The median (Me) was used to describe
quantitative variables and the lower (Q1) and
upper (Q3) quartiles (25-75% IQR) were used as
measures of dispersion. Comparisons within the
study groups were performed using the Mann-
Whitney and Kruskal-Wallis tests. Nominative
data were described with absolute values and
percentages (n, %), the presence or absence of
significant differences was tested by two tests:
Pearson's %? and Fisher's exact test. Differences
between groups were considered statistically
significant at p<0.05. An odds ratio (OR) with 95%
confidence interval (95% CI) was calculated to
quantify the relationship between the probability
of outcome (recurrence) and the presence of a
risk factor. A subanalysis of treatment outcomes
in groups was performed depending on the
number of risk factors identified in each patient
during the study. Discriminant analysis was
performed to determine the relationship between

the probability of developing an unfavorable
outcome and the number of risk factors identified.
Discriminant function equation:

y=ax, +tax,+..+ax +da,
where y — value of discriminant function;
x — independent indicators (factors); a,, a, —
coefficients; a, — constant.

Statistically significant differences between
groups when comparing the mean values of
the discriminant function in both groups were
established using Wilks' A statistic.

RESULTS

The share of patients with chronic hematogenous
infection in Group 1 was 48.1% (n = 24), in
Group 2 — 51.9% (n = 27), p = 0.658. The average
time from the primary arthroplasty to the
infectious process onset in both groups was
about two years (Table 1). The duration of the
infectious process in Group 1 was 12 months,
in Group 2 — 10 months (p = 0.53).

Table 1
Medical history data
Group 1, Group 2,
Parameter Me (IOR) Me (IOR) p

Time from 24.3 24.3 0.879
arthroplasty to PJI (3-73) (2.5-73.0)
onset, mos.
Time from 12.0 10.0 0.530
PJI onset to index (3.1-34.5) | (3.8-24.0)
surgery, mos.

There were no previous interventions for
PJI of the hip in Group 1 — 48.7% (n = 19) of
patients, in Group 2 — 61.7% (n = 29), p = 0.278.
Among patients with recurrent PJI, 3 or more
operations were performed in 45% (n = 9) and
22.2% (n = 4) of patients (p = 0.075) in groups
1 and 2, respectively. The share of patients with
a draining fistula was 46.2% (n = 18) in Group 1
and 76.6% (n = 36) in Group 2 (p = 0.007).
The preoperative MBE result of tissue biopsy
samples from the fistulae was obtained in an
average of 9 days (IQR = 8-11) from sampling,
while the result of hip synovial fluid examination
was ready in an average of 6.5 days (IQR = 6-7).
The hospital stay duration in Group 1 was
15 days (IQR = 12-18), (IQR = 14-21) in Group 2
— 17 days.

Cardiovascular and gastrointestinal diseases
accounted for more than 70% of cases in Group 1

8 2024;30(2)
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and 85% in Group 2 (Table 2). Anemia of varying
severity at the time of admission was diagnosed
in 25.6% (n = 10) and 40.4% (n = 19) of patients,
respectively. Group 1 patients were almost
5 times more likely to have renal and urinary
diseases (p = 0.038) and 2.5 times more likely
to have hepatic and biliary diseases (p = 0.129).
Connective tissue diseases had a significant
impact on the outcomes of chronic PJI treatment,
increasing the risk of recurrence of the infectious
process more than 5-fold (p = 0.062, OR = 5.25,
95% CI 1.05-26.20).

No intergroup differences were found between
thelaboratoryparametersatthetime of admission
and in the postoperative period (p>0.05). At the

same time, all patients included in the study
showed significant negative dynamics of pre-
and postoperative hemoglobin, total protein
and albumin levels (p<0.001). Hemoglobin in
patients by the time of discharge decreased by
20 g/L, total protein and albumin - by 13 and
9 g/L, respectively (Table 3).

No significant differences were obtained when
analyzing perioperative parameters: the median
of the blood loss in both groups was 700 ml
(p = 0.737). The surgery duration was 175 min
(IQR = 149-208) and 165 min (IQR = 137-192)
in groups 1 and 2, respectively (p = 0.248). Blood
transfusion was administered to 3 (7.7%) patients
in Group 1 and to 6 (12.0%) in Group 2 (p = 0.464).

Table 2
Concomitant diseases
Disease Group 1, Me (IQR) Group 2, Me (IQR) p

Essential hypertension 28 (71.8) 42 (89.4) 0.052
Gastrointestinal diseases 29 (74.4) 40 (85.1) 0.279
Coronary heart disease 18 (46.2) 25 (53.2) 0.665
Chronic heart failure 16 (41.0) 15 (39.1) 0.449
Anemia 10 (25.6) 19 (40.4) 0.174
Diabetes mellitus 9 (23.1) 9 (19.1) 0.791
Renal and urinary diseases 8 (20.5) 2 (4.2) 0.038
Hepatic and biliary diseases 8 (20.5) 4 (8.5) 0.129
Cardiac arrhythmia 7(17.9) 14 (29.8) 0.221
Respiratory diseases 6 (15.4) 11 (23.4) 0.422
Smoking 3(7.7) 8 (17.0) 0.331
Hepatitis C 4 (10.3) 3(6.4) 0.697
Connective tissue diseases 2(5.1) 6 (12.8) 0.283
Anticoagulant intake 3(7.7) 4 (8.5) 1.0

Other diseases 3(7.7) 5(10.6) >0.05

Table 3
Pre- and postoperative laboratory parameters
Laboratory parameters Before surgery, Me (IQR) | After surgery, Me (IQR) p

Hb, g/L 117.5 (106.0-130.0) 97 (91.0-105.0) <0.001
CRP, mmol/L 33.9 (16.3-53.7) 37.4 (23.8-65.0) 0.164
WBC, 109/L 8.0 (6.5-9.7) 7.8 (6.6-9.5) 0.121
Total protein, g/L 74.8 (71.0-79.2) 61.7 (57.0-67.0) <0.001
Albumin (n =79), g/L 40.2 (37.4-42.0) 33.3 (30.5-35.5) <0.001
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Types 2A and 2B acetabular defects were
prevalent in both groups (Fig. 1). Type 3A defect
was diagnosed only in 2.6% (n = 1) of cases in
Group 1 and 25.5% (n=12) in Group 2 (p = 0.005).
Significant differences (p = 0.013) were found
when analyzing the effect of the acetabular bone
loss on the outcomes of PJI treatment: type 2C
defects increased the risk of recurrence 6.7-
fold (p = 0.042; OR = 6.66, 95% CI 1.26-35.20)
and type 3B defects 8-fold (p = 0.078; OR = 8.1,
95% CI 1.015-64.800).

In both groups, in the vast majority of cases,
femoral defects formed during the debridement
surgery corresponded to type 2 (Fig. 2). There
were no significant intergroup differences by
femoral defect type, but the risk of unfavorable
outcome was significantly lower in patients with
type 2 femoral defects (p =0.06; OR =0.24,95% CI
0.07-0.90). In contrast, type 3A defects increased
the risk of recurrence 6.6-fold (p = 0.021;
OR =6.57,95% CI 1.49-29.01).

According to the results of preoperative MBE,
the pathogen growth in Group 1 was absent
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in 12.8% (n = 5) of cases, and in 17.9% (n = 7)
the microbial associations were isolated with
42.8% (n = 3) including Gram-negative bacteria.
Staphylococci predominated in the spectrum of
pathogens isolated from preoperative material
(Fig. 3), with a cumulative proportion of 76.3%.
The share of methicillin-resistant strains was
11.1% among S. aureus (MRSA) and 69.2% among
S. epidermidis (MRSE).

In the postoperative period, no bacterial
growth was obtained from intraoperative
materials from only one (2.6%) patient in
Group 1, and the infection was considered
culture-negative. Polybacterial infection was
diagnosed in 48.7% (n = 19) of Group 1 patients
and in 42.6% (n = 20) of Group 2 patients (p =
0.448). The incidence of microbial associations
with Gram-negative pathogens was 36.8% (n = 7)
and 30.0% (n = 6) (p = 0.556), respectively. It was
found that the polybacterial infection unlike the
monobacterial one increased the risk of adverse
outcome more than 6.7-fold (p =0.02; OR = 6.75,
95% CI 1.36-33.44), and the presence of Gram-
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negative bacteria in microbial associations
increased the risk of unfavorable treatment
outcome 4-fold (p = 0.058; OR = 4.2, 95% CI
1.02-17.20).

An intragroup analysis of the concordance
between the MBE results of pre- and
intraoperative samples in Group 1 showed
complete disagreement in 17.9% of cases
(n =7) and partial agreement in 41.05% (n = 16).
In the remaining 41.05% (n = 16) of cases, the
MBE results of pre- and intraoperative materials
were the same. Statistical analysis revealed that
complete agreement of the MBI results of pre- and
intraoperative samples more than 8-fold reduced
the risk of PJI recurrence (p = 0.024; OR = 0.121,
95% CI 0.015-0.990). Despite some differences
in MBE results, staphylococci prevailed in the
microbial spectrum postoperatively, with the
total share of staphylococci in Group 1 reaching
80% (Table 4). In Group 2, they accounted for
only 57.3% of the microbial spectrum, and in
comparison with Group 1, streptococci were 6
times more frequent, and anaerobic pathogens
and representatives of the Enterobacteriaceae
were 2.6 times more frequent.

Intravenous antibiotic therapy in all patients
was started on the day of surgery after biomaterial
sampling for microbiological examination. On
average, its duration in the studied cohort of
patients was 8 days (IQR = 7-11) and did not
differ between the groups (p>0.05). Empirical
antibiotic therapy was administered to 38.5%
of patients (n = 15) who had preoperative MBE
results, as the isolated pathogens were within the
spectrum of antibiotic activity defined by the local
protocol for initial therapy. In Group 2 in 48.9%
of cases (n = 23) empirical antibiotic therapy
was administered as well. Initial therapy in the
remaining 51.1% of patients included antibiotics
against the strains of pathogens most often
characterized by a high level of resistance, which
were isolated during the previous debridement
surgeries. It took an average of 5 days (IQR = 3-6)
until the final correction of therapy. Etiotropic
intravenous antibacterial therapy from the
moment of its administration lasted 4 days
(IQR = 1-7) with subsequent change to oral drug
forms. Correction of antibacterial therapy was
carried out not in all patients (Table 5).

Table 4
Microbial spectrum in groups according to postoperative examination, %
Pathogen Group 1 Group 2
S. aureus 351.40 25.30
S. epidermidis 32.30 21.30
Coagulase-negative staphylococci 12.30 10.70
Anaerobic bacteria 4.60 12.00
Enterobacteriaceae 3.10 8.00
Acinetobacter spp., P. aeruginosa 3.10 4.00
Streptococcus spp. 1.50 9.30
Enterococcus spp. 1.50 5.30
Other pathogens 6.20 4.00
* — except for S. epidermidis.
Table 5
Correction of antibiotic therapy in groups
Correction of antibiotic Group 1 Group 2
therapy n (%) n (%) of recurrences n (%) n (%) of recurrences
No correction 17 (43.6) 1(5.9) 15 (31.9) 0(0)
Partial correction (1 drug) 12 (30.8) 3(25.0) 12 (25.5) 1(8.3)
Complete correction 10 (25.6) 2 (20.0) 20 (42.6) 4 (20.0)
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Complete or partial change of antibacterial
drugs was performed in 56.4% (n=22) and 68.1%
(n =32) of cases in groups 1 and 2, respectively.
Complete change of intravenous therapy was
performed 1.7 times more often in Group 2.
Despite the absence of statistical significance
(p>0.05), in both groups there was a tendency to
increase the frequency of recurrences depending
on the need to change antibiotic therapy (see
Table 5). At the outpatient stage all patients
were administered oral antibiotics for 8 weeks.
The maximum period of administration was 4
weeks in case of linezolid prescription only in
accordance with the instructions for medical
use of the drug, since longer administration
is associated with a high incidence of adverse
effects.

The share of patients with an unfavorable
outcome of PJI treatment at 2-year follow-up
in the groups with presence or absence of an
MBE result at the time of surgery was 15.4%
(n=6) and 10.6% (n = 5), respectively (p = 0.536;
OR =1.53,95% CI 0.43-5.45).

The following factors statistically significantly
worsening treatment outcomes were included

in further subanalysis: microbial associations,
presence of Gram-negative bacteria in microbial
associations, connective tissue diseases, types 2C
and 3B acetabular defects, and type 3A femoral
defects.

It was found that in all 18 patients (44.2%)
enrolled in the study who did not have the
considered risk factors, persistent suppression of
infection was achieved. The share of such patients
in Group 2 was 1.9 times higher than in Group
1 (Table 6). The presence of a single risk factor
for recurrence was found in 35.9% and 27.7%
of cases in groups 1 and 2, respectively (n = 14;
n = 13), leading to recurrences in 14.3% and
7.7% of observations, respectively (n = 2;
n =1). Patients with a combination of two or more
factors were more numerous in Group 1. Adverse
outcomes were more frequent in Group 2 (44.4%)
than in Group 1 (33.3%).

Discriminant analysis revealed a statistically
significant positive correlation between the
number of risk factors identified during the study
and unfavorable treatment outcome (p<0.001).
The sensitivity of the model was 72.7%, the
specificity was 82.7%.

Table 6
Number of risk factors in groups
Group 1 Group 2
Number of factors
n (%) n (%) of recurrences n (%) n (%) of recurrences
0 13 (33.3) 0(0.0) 25 (53.2) 0(0.0)
1 14 (35.9) 2 (14.3) 13 (27.7) 1(7.7)
2 and more 12 (30.8) 4 (33.3) 9 (19.1) 4(44.4)
DISCUSSION

In the studied cohort of patients, the efficacy of
the management of chronic PJI of the hip after
debridement stage was 87.2% (n = 75), despite
a high share of patients with polymicrobial
infection (45.3%), which, according to the
scientific literature, is a significant risk factor
for PJI recurrence [24]. The achieved results
are comparable with the data of Russian and
foreign authors. F. Li et al. in their meta-analysis
describe favorable outcomes after two-stage
revision arthroplasty in 79.6% of patients [14].
In a multicenter study by B.]. Kildow et al. this
parameter amounted to 88.2% [15]. According

to the data of V.Y. Murylev et al. eradication of
infection after debridement stage of the two-
stage revision arthroplasty was achieved in 92.1%
of cases [16]. A.A. Kochish et al. reported effective
treatment of PJI in 89% of cases as a result of
the use of the modified tactics of perioperative
management of profile patients [17].

According to some researchers, the
impossibility to start etiotropic antibacterial
therapy from the day of surgery negatively
affects the treatment outcomes [9]. However,
the intergroup analysis of efficacy in our study
showed no significant differences depending on
the presence or absence of MBE results at the time
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of surgery: this parameter was 84.6% (n = 33) and
89.4% (n = 42), respectively (p = 0.535). It should
be noted that the clinical profile of patients in
the comparison groups differed: patients with an
identified etiology of the infectious process were
more likely to have urinary infection, multiple
debridement interventions in the history, and
significant defects of the bones forming the hip.
At the same time, 38.5% and 48.9% of patients
in groups 1 and 2, respectively, received initial
empiric therapy. The need for a broad-spectrum
initial therapy is determined by the significant
differences in pre- and intraoperative MBE results
reported previously [11]. In our study in Group 1,
complete matching of pre- and intraoperative
MBE results was observed in only 41% of cases
(n = 16). At the same time, the share of
polymicrobial infection increased 2.7-fold:
from 17.9% preoperatively (n = 7) to 48.7%
postoperatively (n = 19). In our opinion, such
discrepancies are caused by the peculiarities
of the pathogenesis of the infectious process
associated with orthopedic implants: formation
of sessile forms of bacteria as part of biofilms
[18], intracellular location of microorganisms,
as well as colonization of osteocyte-lacunar
tubules, proved in relation to S. aureus [19, 20].
In Group 1, this pathogen accounted for 35.4% of
the microbial spectrum, in Group 2 — only 25.3%.

The COVID-19 pandemic made a certain
contribution to the shortening of the preoperative
period, when the terms of preoperative
examination of trauma and orthopedic patients
were universally reduced in order to decrease
the risk of coronavirus infection outbreak among
the hospitalized patients [21]. As a consequence,
it was often not possible to postpone surgical
intervention until the final results of MBE were
available. The lack of data on the etiology of
the infectious process determines the need
to prescribe empiric antibacterial therapy to
patients in the postoperative period according
to the educated guess principle [22], which
requires regular microbiological monitoring of
the spectrum of leading pathogens and their
antibiotic resistance [23]. The study showed that
the necessity to change parenteral antibacterial
therapy was accompanied by an increase in the
incidence of PJI recurrence.

Regardless of the presence or absence of
MBE results at the time of surgery, a number of
factors had a statistically significant impact on

patients' treatment outcomes. First of all, the
presence of microbial associations in a patient
6.7 times increased the risk of PJI recurrence,
and the presence of Gram-negative bacteria in
their composition — 4 times. Our earlier studies
showed a similar trend: extremely low rate of
polymicrobial infection management — only
27.8% (p<0.0001). At the same time, the presence
of Gram-negative pathogens in microbial
associations significantly increased the risk of
recurrence (p=0.07) [24].

Other risk factors identified in this study
leading to unfavorable outcome of P]I treatment
have also been reported in the relevant literature.
In Group 1, 45% of patients (n = 9) with recurrent
infection had a history of 3 or more debridement
interventions. In the study of H. Abdelaziz et al.
this factor more than 4-fold increased the risk
of reinfection (p<0.005) [25]. Type 3A femoral
defects, which were more common in patients
with the identified etiology of PJI (15.4%;
n = 6), increased the probability of an unfavorable
outcome 6.6 times (p = 0.021). According to
P.A. Slullitel et al. a similar loss of bone mass
was associated with a 13.5-fold greater risk
of PJI recurrence (p<0.003) [26]. According to
A.A.Kochish et al.data, along-term course of type
III chronic hematogenous PJI is often associated
with the formation of extensive defects of the
acetabulum [27]. In our study, types 2C and 3B
were also more frequently observed in Group 1
- 15.4% of patients (n = 6) and 7.7% of patients
(n = 3) than in Group 2 - 2.1% of cases each
(n=1), increasing the risk of recurrence 6.7 and 8
times, respectively.

Discriminant analysis showed that the
unfavorable outcome of debridement stage
of treatment of PJI of the hip statistically
significantly (p<0.001) depends on the number
of risk factors in a patient. At that, among the
cohort of patients with 2 and more risk factors
the unfavorable outcome of debridement stage
was observed in 38% of cases, with one risk
factor - in 11,1%. In the absence of risk factors,
persistent suppression of the infectious process
was achieved in all patients.

Limitation of the study

Small size of the study groups is considered tobe a
limitation of the study, which has been taken into
account when choosing statistical methods. Also,
such factors as the time from arthroplasty and
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infection onset to primary surgical care, creation
and benefits of a local depot of antibiotics have
not been considered in this study.

CONCLUSIONS

To date, no similar analysis of the impact of
the presence or absence of microbiological
examination results at the time of debridement
surgery has been performed in the scientific
literature, and the principle of the necessity to
obtain these results before surgical intervention
has not been questioned. The study showed
that the availability of data on the causative
agent isolated from aspirate and/or tissue
biopsy samples from the peri-implant fistula
in the preoperative period had no significant
effect on the efficacy of treatment of chronic
periprosthetic hip joint infection. However,
the probability of an unfavorable outcome
increased significantly (p<0.001) with an
increase in the number of identified risk factors
in a patient (p<0.001). Apparently, the results of
microbiological examination of preoperatively
taken biomaterials are much more relevant as a
diagnostic criterion for suspected periprosthetic
infection than as a criterion for the choice of drugs
for etiotropic antibacterial therapy. Nevertheless,
this assumption requires further studies on a
larger sample of patients.

DISCLAIMERS
Funding source. State budgetary funding.

Disclosure competing interests. The authors
declare that they have no competing interests.

Ethics approval. Not applicable.
Consent for publication. Not required.

REFERENCES

S.M.,
w.,
the

1. Kurtz
Zimmerli

Lau E.C,
Parvizi J.
Losing Battle With
Infection: Trends in Periprosthetic Joint
Infection and Mortality Risk for the Medicare
Population. ] Arthroplasty. 2018;33(10):3238-3245.
doi: 10.1016/j.arth.2018.05.042.

2. Wildeman P., Rolfson O., Soderquist B., Wretenberg P.,
Lindgren V. What Are the Long-term Outcomes of
Mortality, Quality of Life, and Hip Function after
Prosthetic Joint Infection of the Hip? A 10-year Follow-up
from Sweden. Clin Orthop Relat Res. 2021;479(10):2203-
2213. doi: 10.1097/CORR.0000000000001838.

Son M.S., Chang E.T.,
Are We Winning or
Periprosthetic  Joint

10.

11.

12.

13.

Chen AF., Nana A.D., Nelson S.B., McLaren A. What’s
New in Musculoskeletal Infection: Update Across
Orthopaedic Subspecialties. | Bone Joint Surg Am.
2017;99(14):1232-1243. doi: 10.2106/]JBJS.17.00421.
Lange J., Troelsen A., Thomsen R.W., Sgballe K. Chronic
infections in hip arthroplasties: comparing risk of
reinfection following one-stage and two-stage revision:
a systematic review and meta-analysis. Clin Epidemiol.
2012;4:57-73. doi: 10.2147/CLEP.S29025.

Ahmad S.S., Orlik L., Ahmad S.].S., Albers C.E.,
SiebenrockK.A.,Klenke F.M. Obesity and smoking predict
the results of two-stage exchange in septic revision hip
arthroplasty: A cohort study. Orthop Traumatol Surg Res.
2019;105(3):467-471. doi: 10.1016/j.0tsr.2019.01.006.
Ascione T., Pagliano P., Balato G., Mariconda M.,
Rotondo R., Esposito S. Oral Therapy, Microbiological
Findings, and Comorbidity Influence the Outcome
of Prosthetic Joint Infections Undergoing 2-Stage
Exchange. ] Arthroplasty. 2017;32(7):2239-2243.
doi: 10.1016/j.arth.2017.02.057.

Traverso G., Nunez J.H., Gehrke T., Citak M.
Hypoalbuminemia increases the risk of failure following
one-stage septic revision for periprosthetic joint
infection. Arch Orthop Trauma Surg. 2023;143(9):5641-
5648. doi: 10.1007/s00402-023-04885-z.

Bohl D.D., Shen M.R., Kayupov E., Cvetanovich G.L.,
Della Valle C.]J. Is Hypoalbuminemia Associated With
Septic Failure and Acute Infection After Revision
Total Joint Arthroplasty? A Study of 4517 Patients
From the National Surgical Quality Improvement
Program. J  Arthroplasty. 2016;31(5):963-967.
doi: 10.1016/j.arth.2015.11.025.

Yang J., Parvizi J., Hansen E.N., Culvern C.N., Segreti
]J.C., Tan T. et al. Knee Society Research Group. 2020
Mark Coventry Award: Microorganism-directed
oral antibiotics reduce the rate of failure due to
further infection after two-stage revision hip or knee
arthroplasty for chronic infection: a multicentre
randomized controlled trial at a minimum of two
years. Bone Joint J. 2020;102-B(6_Supple_ A):3-9.
doi: 10.1302/0301-620X.102B6.BJJ-2019-1596.R1.
Peterson BW., He Y., Ren Y., Zerdoum A., Libera
M.R., Sharma PK. et al. Viscoelasticity of biofilms
and their recalcitrance to mechanical and chemical
challenges. FEMS Microbiol Rev. 2015;39(2):234-245.
doi: 10.1093/femsre/fuu008.

Artyukh  V.A., Bozhkova S.A., Boyarov A.A.,
Muravyova J.V., Kochish A.A. Efficiency of the One-Stage
Revision Hip Arthroplasty in Chronic Periprosthetic
Joint Infection with Sinus Tract. Traumatology
and  Orthopedics  of  Russia.  2021;27(2):9-22.
(In Russian). doi: 10.21823/2311-2905-2021-27-2-9-22.
Paprosky W.G., Perona P.G., Lawrence J.M.
Acetabular  defect classification and  surgical
reconstruction in revision arthroplasty. A 6-year
follow-up evaluation. J Arthroplasty. 1994;9(1):33-44.
doi: 10.1016/0883-5403(94)90135-x.

Della Valle C.J., Paprosky W.G. The femur in
revision total hip arthroplasty evaluation and
classification. Clin Orthop Relat Res. 2004;(420):55-62.
doi: 10.1097/00003086-200403000-00009.

14 2024;30(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

14.Li F., Qiao Y., Zhang H., Cao G., Zhou S. Comparable

15.

16.

17.

18.

19.

20.

clinical outcomes of culture-negative and culture-
positive periprosthetic joint infections: a systematic
review and meta-analysis. J Orthop Surg Res.
2023;18(1):210. doi: 10.1186/s13018-023-03692-x.
Kildow B.]., Springer B.D., Brown T.S., Lyden E.,
Fehring T.K., Garvin K.L. Long Term Results of Two-
Stage Revision for Chronic Periprosthetic Hip Infection:
A Multicenter Study. J Clin Med. 2022;11(6):1657.
doi: 10.3390/jcm11061657.

Murylev V.., Kukovenko G.A., Elizarov P.M.,
Ivanenko L.R., Sorokina G.L., Rukin Y.A. et al.
The First-Stage Treatment Algorithm for Deep
Infected Total Hip Arthroplasty. Traumatology
and Orthopedics of Russia. 2018;24(4):95-104.
doi: 10.21823/2311-2905-2018-24-4-95-104.

Kochish A.A., Bozhkova S.A., Artyukh VA,
Liventsov V.N., Afanas’ev AV., Toropov S.S.
Improvement of Perioperative Management of

Patients Undergoing Surgical Treatment for Hip
Periprosthetic Joint Infection. Traumatology and
Orthopedics of Russia. 2021;27(1):143-152. (In Russian).
doi: 10.21823/2311-2905-2021-27-1-143-152.

Mooney J.A., Pridgen E.M., Manasherob R., Suh G.,
Blackwell H.E., Barron A.E. et al. Periprosthetic
bacterial biofilm and quorum sensing. J Orthop Res.
2018;36(9):2331-2339. doi: 10.1002/jor.24019.

Gimza B.D., Cassat J.E. Mechanisms of
Antibiotic Failure During Staphylococcus aureus
Osteomyelitis.  Front  Immunol.  2021;12:638085.

doi: 10.3389/fimmu.2021.638085.

de Mesy Bentley K.L., Trombetta R., Nishitani K., Bello-
Irizarry S.N., Ninomiya M., Zhang L. et al. Evidence of
Staphylococcus Aureus Deformation, Proliferation,
and Migration in Canaliculi of Live Cortical Bone in
Murine Models of Osteomyelitis. ] Bone Miner Res.
2017;32(5):985-990. doi: 10.1002/jbmr.3055.

21.

22.

23.

24.

25.

26.

McCoy M., Touchet N., Chapple A.G., Cohen-Rosenblum A.
Total Joint Arthroplasty Patient Demographics Before
and After Coronavirus Disease 2019 Elective Surgery
Restrictions.  Arthroplast Today. 2023;20:101081.
doi: 10.1016/j.artd.2022.101081.

Goh G.S., Parvizi J. Diagnosis and Treatment of Culture-
Negative Periprosthetic Joint Infection. J Arthroplasty.
2022;37(8):1488-1493. doi: 10.1016/j.arth.2022.01.061.
Kasimova A.R., Tufanova O.S., Gordina E.M.,
Gvozdetsky A.N., Radaeva K.S., Rukina A.N., Bozhkova
S.A., Tikhilov R.M. Single-center retrospective study of
12-year dynamics of the spectrum of leading pathogens
of orthopedic infection (2011-2022). Traumatology
and  Orthopedics of Russia. 2024;30(1):66-75.
(In Russian). doi: 10.17816/2311-2905-16720.

Bozhkova S., Tikhilov R., Labutin D., Denisov A.,
Shubnyakov 1., Razorenov V. et al. Failure of the
first step of two-stage revision due to polymicrobial
prosthetic joint infection of the hip. J Orthop Traumatol.
2016;17(4):369-376. doi: 10.1007/s10195-016-0417-8.
Abdelaziz H., Griiber H., Gehrke T., Salber J., Citak M.
What are the Factors Associated with Re-revision
After  One-stage Revision for  Periprosthetic
Joint Infection of the Hip? A Case-control Study.
Clin Orthop Relat Res. 2019;477(10):2258-2263.
doi: 10.1097/CORR.0000000000000780.

Slullitel P.A., Onativia J].I., Zanotti G., Comba F.,
Piccaluga F., Buttaro M.A. One-stage exchange
should be avoided in periprosthetic joint infection
cases with massive femoral bone loss or with history
of any failed revision to treat periprosthetic joint
infection. Bone Joint J. 2021;103-B(7):1247-1253.
doi: 10.1302/0301-620X.103B7.BJJ-2020-2155.R1.

Authors’ information

B4 Yuliya V. Oleinik

Address: 8, Akademika Baykova str., St. Petersburg,
195427, Russia
http://orcid.org/0009-0001-1654-1536

e-mail: hamster715@gmail.com

Svetlana A. Bozhkova — Dr. Sci. (Med.), Professor
http://orcid.org/0000-0002-2083-2424

e-mail: clinpharm-rniito@yandex.ru

Vasily A. Artyukh — Dr. Sci. (Med.)
https://orcid.org/0000-0002-5087-6081

e-mail: artyukhva@mail.ru

Denis I. Astakhov
https://orcid.org/0009-0007-7129-1553

e-mail: denmail 69@mail.ru

Alexander P. Antipov
https://orcid.org/0000-0002-9004-5952
e-mail: a-p-antipov@ya.ru

Sergey S. Toropov
https://orcid.org/0000-0002-9451-1834
e-mail: doctoropovss@yandex.ru

15

2024;30(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA


mailto:clinpharm-rniito@yandex.ru
mailto:clinpharm-rniito@yandex.ru

CLINICAL STUDIES

Original article @)y |

https://doi.org/10.17816/2311-2905-17431

Primary Data from the Local Registry of Periprosthetic Hip Infection
at the National Ilizarov Medical Research Centre
for Traumatology and Orthopaedics
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Nikita I. Rozhkov, Irina M. Dyatlova

National Ilizarov Medical Research Centre for Traumatology and Orthopaedics, Kurgan, Russia

Abstract

Background. Obtaining accurate data on the epidemiology of periprosthetic joint infection (PJI) of the hip in
the Russian Federation is a challenging task, which is associated with the peculiarities of statistical registration
of complications and the lack of approved routing schemes.

The aim of the study — to provide the results of primary analysis of the data from the local registry of hip
periprosthetic infection, which reflects all the treatment cases from 01.01.2020 to 31.12.2020.

Methods. Since 2021, the Center has been working on retrospective input of the data on patients PJI of the
hip treated at the clinic into the electronic version of the registry. The information was collected by studying
archived medical records and a medical information system, by examining patients in the outpatient clinic,
and by interviewing patients via mobile phone and e-mail. During the period, we treated 449 patients with
hip periprosthetic infection. The mean patients’ age was 55.6+12.6 years (Me — 57; 95% CI: 54.4-56.8).
Male patients accounted for 61.6% (n = 277).

Results. We were able to evaluate the treatment results in 84% (n = 377) of patients. The mean
follow-up period was 5.92%2.55 years (Me — 6; 95% CI: 2.39-2.73). In more than 90% (n = 407) of cases,
the infection was classified as chronic (more than 3 weeks of manifestation). At the admission 76,8% (n = 345)
of patients had a fistula communicating with the joint cavity. The percentage of lethal outcomes due
to sepsis was 1,7% (8/449); recurrences of hip PJI was observed in 6.2% (28/ 449) of cases. Resolution
of infection has been achieved in 67% (300/449) of cases.

Conclusions. The primary analysis of the data from the local registry of hip periprosthetic infection
of the national Ilizarov Center of Traumatology and Orthopedics showed that the average age of patients
with hip PJI in our country is significantly lower than in the known national registries. At the same time,
the infectious agents were similar: Gram-positive microorganisms accounted for more than 55%.
The analysis of the registry data shows a significant decrease in the PJI recurrence rate over the last 5 years.

Keywords: periprosthetic infection, local registry, revision hip arthroplasty, fistula.
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MepBuYHbIE AAHHbIE NOKANILHOrO perucTpa no nepunpoTesHou
uHdekummn TazobeppeHHoOro cycrasa HaumoHanbHOro MeANLMHCKOro
MccnenoBaTeNlbCKoro LLeHTpa TpaBMaToNorMm U oproneamm

uM. akagemuka IU. Unusaposa

A.B. bypues, A.C. Tpsannuaukos, A.M. Epmakos, T.A. CunantbeBa, H.. POXKOB,
.M. IatnoBa

OI'BY «HauyuoHanvHwlli MeOUUUHCKULL UCC1e008amensCKuli ueHmp mpasmamoJsiozuu u opmoneouu
um. akademuka I'A. Unusaposa» MuHsdpasa Poccuu, 2. Kypean, Poccus

Pedepar

AxmyanbHocms. TouHble JaHHbIE 06 3MUIEMMOIOTUM TepunpoTesHoi uHdexuum (TIT1) TazobeapeHHOTro
cycraBa B Poccuiickoit demepanyy MOTYYUTh C/IOKHO, UTO CBSI3aHO C OCOGEHHOCTSIMM CTaTUCTUUECKOI
perucTpanum OCJIOKHEHU U OTCYTCTBMEM YTBEPXKAEeHHBIX CXeM MapuipyTU3aluy MaleHToB.

Llens pabomsl — TIpefCTaBUTh Pe3y/IbTaThl MIEPBUYHOIO aHa/IM3a JAHHBIX JIOKAJIbHOrO peructpa ITIMU Taso-
6eIpeHHOro CycTaBa, B KOTOPOM OTpaskeHbl BCe CIyday jJedeHus 31oii matonoruu ¢ 01.01.2010 mo 31.12.2020.
Mamepuan u memodsi. C 2021 r. IpoBoaMIaCh PETPOCIIEKTUBHAS pab0oTa [0 BHECEHUIO B 3JIEKTPOHHYIO BEPCUIO
perucTpa JaHHBbIX O MaiyeHTax c I Ta3o6eqpeHHOro CycTaBa, MoMyYaBIIMX JeueHne B KauHuke lleHTpa.
C60p MHGOpMaIMM OCYLIECTBISIICS TOCPEICTBOM PAaOOThI C ApXMBHBIMM UCTOPUSIMM OOJIE3HY U MEeIULIVIHCKOI
MHGOPMAIIMOHHOJ CMCTEeMOIi, OCMOTpa IMalYIeHTOB B MOJIMKIMHMKE, OITpoca 60JIbHBIX 10 MOOUIbHOI CBSI3U U
9JIEKTPOHHOI TTouTe. 3a YKasaHHbI mepuop, 6butn mposiedeHsl 449 maimenTos c I, CpegHuii Bo3pacT ma-
LIMEHTOB cocTaBwmI 55,6+12,6 tetT (Me — 57; 95% JIU: 54,4-56,8). [1aiineHTbl MY3KCKOTO T10J1a COCTaBIIsLIM 61,6%

(n=277).
Pesynomamel. Ham ymanoch OIIEHUTb pe3yabTaThl JiedeHust y 84% (n = 377) OGombHbIX. Cpen-
HMIT CpOK HabmogeHMs 3a TMaluMeHTamMu coctaBun 5,92+¥255 roma (Me — 6; 95% [U:

2,39-2,73). B 6omee uem 90% (n = 407) cyuaeB nHbeKLIys 6b1a KaccuPuimpoBaHa Kak XpoHudeckast (6onee
3 Hen. MaHudecTauumn), 76,8% maineHToB (n = 345) Mpu MOCTYIJIEHUY IMeTM CBUILEBOI X0, COOOIIAIOIIIi-
s C TIONOCTBIO cycTaBa. JleTalbHbINM Mcxom Ha oHe CeNTUUEeCKOT0 COCTOSIHUS 3aperucTpupoBan y 1,7% (8 us
449) 6onbHbBIX, penyaus [N — B 6,2% (28 u3 449) ciydaes, KynupoBaHue MHpeKIuM — B 67% (300 u3 449).
3axniouerue. TlepBUYHBIN aHalIN3 JAHHBIX JIOKAJIbHOTO peructpa IIIM Tasob6eqpeHHOTO CycTaBa B LIEHTpe
Nnusaposa mokasai, YTo cpegHUIi Bo3pacT nainueHToB c [I[1I1 B Halmieil cTpaHe 3HAUUTENIbHO HUKE, YeM B
M3BECTHbIX HALIMOHAJIbHBIX PErUCTpax. B TO ke BpeMs CTPYKTypa BO30ymuTeseii MHMeKIMKU Obla CXoXa:
IPaMITOIOKUTEIbHbIe MUKPOOPTaHU3MbI COCTABIIsIN Gosiee 55%. AHanM3 JaHHBIX PETUCTPA JeMOHCTPUPYET
3HAUMTE/IbHOE CHMKeHMe 4acToThl peuyanuBos [11M 3a rocinequue 5 jer.

KnioueBble cj10Ba: MepuripoTe3Hast MHGEKIINS, TIOKAIbHBIN PErUCTP, PEBU3MOHHOE SHAOIPOTE3MPOBaHIE
Ta306eqpeHHOTO CYCTaBa, CBUIIEBOL XOI.

HOns nurupoBanus: bypues A.B., Tpsinuunnukos A.C., EpmakoB A.M., CunanTtbeeBa T.A., PoskkoB H.I., latiosa .M.
IepBuUYHbIe JaHHbIE JTJOKAJBHOTO PErUCTpa MO MePUITPOTE3HOI MHGbEKINY Ta306eqpeHHOro cycraBa HalloHaabHOro
MEeIOUIIMHCKOIO JCCAed0BaTeIbCKOTO IIeHTpa TPaBMAaTOJIOTMM M OpToIlemauu uM. akagemuka [.M. Wnmsaposa.
Tpasmamonozust u opmonedus Poccuu. 2024;30(2):16-28. https://doi.org/10.17816/2311-2905-17431.
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BACKGROUND

Treatment of patients with periprosthetic
joint infection (PJI) is a significant medical
and social problem for the healthcare system
[1, 2]. It is difficult to obtain accurate data on
the epidemiology of PJI of the hip in the Russian
Federation due to the peculiarities of statistical
registration of complications and the lack of
approved routing schemes [3].

To continuously collect information on
the process and results of the treatment of
PJI, in the National Ilizarov Medical Research
Centre for Traumatology and Orthopaedics
(hereinafter - the Centre) a local registry
was organized. Treatment in the clinic of the
Centre is carried out by one team according
to common standards. This registry cannot
track the results in particular population due
to the above-mentioned reasons; however,
the majority of patients with PJI are treated in
the federal centers of St. Petersburg, Moscow,
Kurgan, Nizhny Novgorod, and Novosibirsk [3].
In this regard, the analysis of information from
this local registry allows us to draw certain
conclusions about the state of the problem of
PJI treatment in the country.

Aim of the study is to provide the results
of primary data analysis of patients with
periprosthetic joint infection from the local re-
gistry of the National Ilizarov Medical Research
Centre for Traumatology and Orthopaedics.

250

METHODS

Since 2021, the Centre has been working on
retrospective input of the data on patients with PJI
of the hip treated at the clinic into the electronic
version of the registry. The information was
collected by studying archived medical records and
medical information system, by examining patients
in the outpatient clinic, and by interviewing
patients via mobile phone and e-mail.

Statistical analysis

The data obtained from the registry were
analyzed using Statistica 13.0 software (StatSoft).
Quantitative variables were described using
mean value and standard deviation (M£SD), 95%
confidence interval (95% CI), and median (Me).
Microsoft Excel and Statistica 13.0 (StatSoft)
software were used to draw charts and box-and-
whisker plots.

RESULTS

General structure of surgeries

According to the registry data for 2010-2020,
449 patients with PJI were treated in the clinic
of bone and joint infection (septic osteology).
The maximum increase was observed in 2016,
when the number of surgeries increased by 410%
relative to 2010, and in 2019 (an increase of 54%).
In 2020, a regular decrease in the number of
operations was registered due to the COVID-19
pandemic (Fig. 1).

200
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Fig. 1. Number of revision
surgeries in patients with PJI
of the hip

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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During the study period, there was an increase
in the number of revision surgeries, which can be
attributed to the organization and improvement
of the clinic work, the increased experience of the
staff and the allocation of additional treatment
quotas.

Distribution of patients by age and
gender

The mean patients’ age was 55.6+12.6 years
(Me - 57; 95% CI: 54.4-56.8). There was no clear
trend toward an increase or decrease in the mean
age (Fig. 2).

Patients in the 50-60 and 60-70 age groups
predominated, together accounting for 54%.

70 -

The least common age group were patients over
80 years old (Table 1).

From 2010 to 2020, males accounted for
61.6% (n = 277) of patients with hip PJI, with
the share of male patients ranging from
55-68% in the last 5 years. According to the
New Zealand Arthroplasty Registry, male gender
is a risk factor for revision for PJI [4]. Data from
the Finnish and Swedish registries indicate that
the risk of infection after primary arthroplasty
is 1.2-1.7 times higher in males. The reason
for the increased risk may lie in concomitant
factors such as smoking and alcohol abuse,
specific features of skin metabolism and hair
growth [5, 6] (Fig. 3).

Age, years

Fig. 2. Average

11

age of patients

with PJI of the
hip, years
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Table 1
Age structure of patients with hip PJI
Age, years Abs. number %
20-30 13 2.89
30-40 52 11.58
40-50 89 19.82
50-60 112 24.94
60-70 133 29.62
70-80 48 10.70
Over 80 2 0.44
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Fig. 3. Distribution of patients with PJI of the hip by gender

Structure of diagnoses that caused
primary hip arthroplasty

Periprosthetic joint infection developed in
patients both after primary hip arthroplasty —
45.6% (n = 205) and after revision arthroplasty
- 544% (n = 244). Due to the absence of
comprehensive discharge summaries with

anamnesis data and precise etiologic diagnosis
in some patients, their distribution by etiologic
diagnosis was difficult. However, based on
available documents and thorough history
taking, several groups of medical conditions
that caused primary arthroplasty were identified
(Fig. 4).

2010 2011 2012 2013

M Trauma

M Hip osteoarthritis M Dysplasia

100% -
90% -
80% -
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% - T \ \ T T . . T T ‘

2014

2015 2016 2017 2018 2019 2020

B Oncology

Fig. 4. Structure of patients by etiologic diagnosis at the time of primary arthroplasty
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The predominant nosologic groups were
hip osteoarthritis and trauma sequelae. There
were isolated cases of PJI after implantation of
oncologic prostheses; however, in our opinion,
this is due to the fact that most of such patients
are treated in hospitals where the implant has
been placed.

Types of component fixation

The main types of component fixation in patients
admitted to the clinic with PJI were cementless,
hybrid, and cemented. Cementless acetabular
components were represented by press-fit cups,
augments, antiprotrusion rings, and double
mobility cups. Cement fixation acetabular
components included standard polyethylene cups
as well as cemented double mobility components

80

Components of hybrid fixation were
represented by combinations of cement stems
and cementless cups, reverse-hybrid implants -
cementless stems and cemented cups.

The influence of the type of prosthesis fixation
on the risk of infection is usually evaluated after
primary arthroplasty surgeries. The results of
studies are contradictory.

Based on the data of Nordic Arthroplasty
Register Association, cementless type of fixation
and age over 75 years may increase the risk of
PJI, but the impact is statistically insignificant
[7]. According to the meta-analyses, the risk of PJI
in the first 6 months was higher in patients with
cementless implants, but in the long term the
probability of inflammation increased in patients
with cement fixation [8, 9]. This is probably related
to a reduced amount of antibiotics being released
from the cement over time.

70

60

50

40

30 N\

(Fig. 5).
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Fig. 5. Dynamics of implant distribution by fixation type at the admission of patients with PJI to the clinic

Classification of periprosthetic joint
infection and status localis

To divide the infection into acute (less than 3
weeks of manifestation) and chronic (more than 3
weeks of manifestation), we used the W. Zimmerli
classification (2014) with modifications of C. Li
et al [10]. In 90.6% of cases the infection was
classified as chronic, and only 9.6% of patients
had an acute form of the infectious process.
Figure 6 demonstrates a consistently small share

of patients with acute PJI, which did not exceed
5-10% in the last five years. The majority of
patients (76.9%) had a fistula communicating
with the joint cavity at the time of admission
to the clinic, 13.3% of patients had no skin
defects, a sutured wound was observed in 6.9% of
patients. However, the most unfavorable variant
was the presence of an open wound, which was
encountered in 2.9% of cases (Fig. 7).
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Our data differ significantly from the aBMI greater than 35 have a threefold greater risk

Australian registry, where only 21% of patients
had a fistula or duration of symptoms of more
than 30 days, 24% had symptoms for less than 30
days, and the overall share of patients without
a fistula was 65% [11]. These differences are
probably associated with the long waiting time
for a revision arthroplasty quota and the complex
routing of patients with PJI.

Concomitant diseases

The mean BMI was 28.5+1.5 (Me - 28; 95% CI:
25.5-31.4). The share of obese patients (BMI>30)
was 26.5% (n = 119) and increased from 2016 to
2020 (Fig. 8).

According to multivariate analyses of New
Zealand and Swedish registry data, patients with

of developing PJI after primary arthroplasty than
patients with a BMI less than 35 [4, 12]. Obesity
is not just an individual risk factor, but also has
an indirect effect on such parameters as surgical
complexity, blood loss, wound healing, and
antibiotic penetration into tissues [4].

Diabetes mellitus is often associated with
overweight, and these two factors combined affect
the risk of infection. Based on the analysis of local
registry data (7181 arthroplasty operations), the
authors from Finland concluded that diabetes,
regardless of obesity, more than doubles the risk
of PJI [13]. In our study, diabetes mellitus was
diagnosed in 75 (16.7%) patients, 36 patients
(8%) had a combination of diabetes mellitus and
obesity.
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Viral hepatitis B and C or their combination
were diagnosed in 19.3% (n = 87) of patients. Eight
(1.78%) patients had HIV, and 6 of them (1.3%)
had co-infection: viral hepatitis and HIV.

According to the data of multivariate analysis
of 500,000 hip arthroplasties performed by

S.B. Sequeira et al., preoperative iron deficiency
anemia increases the risk of early infection by 1.15
times [14]. The majority of patients (61%, n = 275)
had anemia at the time of admission to our clinic.
Over the last 7 years, there has been a significant
increase in the number of patients with anemia

(Fig. 9).

120
1 = BMI<30
= BMI>30
80
60
40
2017 Fig. 8. Structure of patients with PJI of
the hip depending on BMI
0 - :
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
100% -
90%
80% . .
H Anemia B No anemia
70% -
60% -
50% -
40% -
30% -
20% -
10% -
0% 1 , . : : , : : : : . Fig. 9. Structure of patients with PJI
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020  of the hip depending on anemia

Characteristics of surgeries performed at
the first stage of treatment

Removal of the infected implant with spacer
implantation as the first stage of two-stage
treatment was the most common operation,
performed in 81.06% of cases (364 out of 449). One-
stage revision arthroplasty was carried out much
less frequently, in 6.23% of cases (28 out of 449).
Implant retaining debridement and subsequent
antibiotic therapy was performed in 6.46% of cases
(29 of 449). Resection arthroplasty at the first stage
was performed in 6.23% of cases (28 of 449).

The mean surgery duration when performing
the first (debridement) stage was 181.6%60
minutes (Me - 170; 95% CI: 175.9-187.3), with a
minimum time of 30 minutes and a maximum of
375 minutes.

From 2011 to 2014, the duration of surgery
was more than 200 minutes, but a trend towards a
decrease was clearly seen, and since 2016, the rate
has been consistently below the 200 minutes level
(Fig. 10). This can be explained by a combination
of improvement of surgical technique, experience
gained by surgeons, implementation of a unified

23 2024;30(2)
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treatment algorithm according to ICM of 2013
[15], larger variety of surgical instruments and
implant range.

There is also a decrease in the average
intraoperative blood loss during the first stage
of surgical intervention. The blood loss averaged
739£321 ml (Me — 700 ml; 95% CI: 709.9-765.6),
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Fig. 10. Box-and-whisker plot of the surgery duration
at the first stage of surgical treatment, minutes
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Etiology of the infectious process in
patients with periprosthetic joint
infection

During the first stage of treatment, the objects of

microbiologic tests were aspirated synovial fluid,
samples of excised soft and bone tissues, and

with a minimum blood loss of 50 ml and a
maximum blood loss of 2000 ml (Fig. 11).

At the time of the first stage of treatment,
the acetabular and femoral bone defects
were evaluated using radiologic methods and
intraoperative data according to the classification
of W. Paprosky [16]. Type 2 defects prevailed
(Fig. 12).
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Fig. 11. Box-and-whisker plot of the blood loss at the
first stage of surgical treatment, ml

Fig. 12. Structure of patients with PJI of the hip, %:
a — with acetabular defects (according to

W. Paprosky);

b — with femoral bone defects (according to

W. Paprosky)

removed prosthetic components. The presence
of the infectious agent was microbiologically
confirmed in 91.8% (n = 412) of cases. Gram-
positive microorganisms predominated among
the pathogens — 55.7% (n = 250), Gram-negative
microflora in monoculture was identified in
7.8% (n = 35) of cases, polymicrobial infection
was found in 27.6% (n = 124) of patients, and
fungal infection in 0.7% (n = 3). In 8.2% (n = 37)
of patients, the causative agents could not be
identified.

Annual reports from various registries do not
include specific information on the number of
surgeries for the PJI and on microbiologic tests.
However, the following data have been reported
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in some papers. P.H. Gundtoft, having analyzed
271 revisions for PJI performed in Denmark,
showed that in 36% of cases the causative
agent was Staphylococcus aureus, in 33% -
coagulase-negative staphylococci. Pathogens
of the Enterobacteriaceae family, Enterococcus
spp. and Streptococcus spp. were also frequently
encountered. [17]. Data from the Australian
national registry for 2014-2017 also show the
predominance of S. aureus (40%) and a large
share of B-hemolytic streptococci (10.2%), while
coagulase-negative staphylococci were found in
only 5.6% of cases [11].

Characteristics of surgeries performed
at the second stage of treatment

During the second stage of treatment, the
mean surgery duration was 156.1#50.0 minutes
(Me - 170; 95% CI: 150.8-161.5), with a
minimum time of 55 minutes and a maximum of
490 minutes. The duration of the second stage
remained stable being about 160 minutes over
the past 5 years (Fig. 13).

In contrast to the average duration of surgery,
the average intraoperative blood loss tended
to decrease (Fig. 14). The mean blood loss was
614.5+316.0 ml (Me - 500; 95% CI: 578.2-650.7),
with a minimum blood loss of 50 ml and a
maximum blood loss of 2000 ml.
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Fig. 13. Box-and-whisker plot of the surgery duration
at the second stage of surgical treatment, minutes

Results of periprosthetic joint infection
treatment

Data were collected by examining patients in
the outpatient clinic, interviewing them using
mobile phones and e-mail. We analyzed short-
term (within a year after the last revision) and
long-term (a year or more after discharge from
the hospital) treatment results.

According to the materials of the first
consensus conference on PJI (2013) [15], to
objectively control the inflammatory process
after treatment, it is necessary to exclude
recurrence of infection (presence of wounds
and/or fistulas, drainage systems in the joint,
persistent pain syndrome); repeated revisions for
infection; and death due to sepsis.

Short-term results (within one year of the last
revision). As a result of treatment, resolution
of infection was achieved in 61.3% (n = 275) of
cases, recurrence of infection after the first or the
second stage was observed in 38.7% (n = 174) of
patients (Fig. 15). Analyzing the data from 2010
to 2015, it can be noted that the recurrence rate
varied from 30 to 40%. From 2016 to 2020, it
decreased significantly, ranging from 10 to 20%.

Long-term results (mean follow-up 5.92%2.55
years; Me — 6; 95% CI: 2.39-2.73). We were able
to evaluate the results of treatment in 84%
(n = 377) of patients; in 16% (n = 72) of cases we
were unable to contact the patient (Fig. 15).
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Fig. 14. Box-and-whisker plot of the blood loss at
the second stage of surgical treatment, ml
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It follows from the data of the diagram that
lethal outcome on the background of septic state
was identified in 1.7% (8 out of 449) of cases,
recurrence of PJI was found in 6.2% (28 out of
449), death on the background of other diseases
without signs of progression of the infectious
process after revision interventions in our clinic
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DISCUSSION

Different types of arthroplasty registries,
including local and national ones, play an
important role in the organization of treatment
of patients with joint pathologies. Ineffective
treatment, high rate of complications and
consequently rising costs are the main problems
faced by the health service. In order to improve
the quality of joint replacement, arthroplasty
registries have been established, which collect
a limited amount of information from a specific
medical facility, geographical region or the
whole country. Implant registries are compiled
basing on complication and survival rates for
specific endoprostheses.

The PJI registry organized at the National
[lizarov Medical Research  Centre for
Traumatology and Orthopaedics has certain
differences. The main purpose of the registry is
to collect institutional data to analyze and draw
statistically significant conclusions regarding
the patient, surgical technique and implant-
related risk factors that lead to good or bad
outcomes. Therefore, there is no record of
manufacturer-specific implants that were
removed or implanted during treatment.

amounted to 9.1% (41 out of 449), resolution
of infection was noted in 67% (300 out of 449).
According to the ICM criteria (2013) [15], the
cumulative success rate of PJI resolution was
76%, the overall lethality was 10.8%, with a mean
follow-up period of 5 years.

Fig. 15. Frequency of
early recurrence of PJI

T T T 1

2017 2018 2019 2020

M Resolution of PJI

It should be noted that among the national
registry reports that we found in public access,
there are no documents in which the treatment
of PJI was distinguished in a separate section.
Moreover, when analyzing revision surgeries, the
main emphasis is placed on specific prosthetic
components of different manufacturers,
friction pairs, head dimensions, other technical
characteristics, and the period of its removal
after implantation.

Analysis of the age of patients showed that
the results of our study are close to the data of
the largest national registry, which is conducted
at the Vreden National Medical Research Center
of Traumatology and Orthopedics for 2007-
2012 [18]. But in comparison with the data
of foreign national registries, some figures
are different. Thus, according to the Swedish
registry, the average age of patients in revision
hip replacement is 73.5 years [19], in the UK for
two-stage revisions — 70 years [20], in Denmark
and Australia - 69 years [17].

Patients with viral hepatitis B and C made up
a significant part of the patients in our registry.
There are publications in which hepatitis is
considered as a separate risk factor. H. Bedair and
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colleagues compare two groups of patients with
chronic hepatitis C: one group received proper
treatment for hepatitis before hip replacement
in contrast to the other one. The incidence of
infection in the untreated group of patients was
14%, while no such complications were found in
patients receiving interferon [21]. B. Kidow et al.
discovered that viral hepatitis C increases the
risk of PJI development during one and a half
years after surgery almost twofold [22].

Human immunodeficiency virus can be
considered as an independent factor that
increases the risk of inflammation [23]. Studies
have shown that the combination of viral
hepatitis (B, C) and HIV increases the incidence
of infection after joint replacement [22, 24].

In our study, 29 (6.5%) of 449 patients with PJI
of hip received hormonal treatment for systemic
connective tissue diseases (rheumatoid arthritis,
systemic lupus erythematosus, etc.). Analysis
of data from the New Zealand national registry
indicates that rheumatoid arthritis more than
doubles the risk of revision for PJI in the first
year after surgery [4]. Another study based on
the data from the Nordic Arthroplasty Register
Association showed that the risk of revision for
infection is 1.3 times higher in such patients [25].

More than 90% of patients in our centre had
chronic PJI, and three quarters of patients had a
fistula, which is significantly higher than in the
above-mentioned registries.

CONCLUSIONS

The primary analysis of the data from the local
registry of hip periprosthetic infection of the
Ilizarov Centre showed that the average age of
patients in our country is significantly lower than
in the known national registries. At the same
time, the infectious agents were similar: Gram-
positive microorganisms accounted for more
than 55%. The registry data shows a significant
decrease in the PJI recurrence rate over the last
5 years.

A more profound and detailed analysis of
the performed surgeries and risk factors for
recurrence of infection is planned in our future
studies.
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Abstract

Background. Reinfection and recurrence of periprosthetic infection rates during the second stage of revision
hip arthroplasty (RHA) remain quite high. Performing preoperative diagnostic aspiration in patients with
the installed hip spacer is a controversial issue.

Aims of the study: 1) to compare the diagnostic accuracy, specificity and sensitivity of the used infection
markers as a part of preoperative diagnostic protocols in order to exclude reinfection in patients with installed
hip spacer before the second stage of RHA; 2) to analyze and compare the microbiological spectrum obtained
at the stages of RHA.

Methods. Diagnostic accuracy parameters of the used infection markers were assessed in order to exclude
reinfection/recurrence in 107 patients with installed hip spacer. All patients were divided into two groups. In
Group 1 (prospective), blood tests as well as diagnostic aspiration of synovial fluid were performed within the
extended diagnostic protocol. In Group 2 (retrospective), the examination was performed according to the
screening preoperative diagnostic protocol including blood tests. The used reference range of inflammatory
biomarkers was based on the “small criteria” of ICM 2018. According to the results of the intraoperative
microbiological examination of peri-implant tissue samples at the first and second stages of RHA, the analysis
of detected microflora was conducted in order to assess probable reinfection/recurrence.

Results. According to the results of the intraoperative microbiologic examination during the second stage
of RHA, reinfection was detected in 40% of cases: in Group 1-9 cases, in Group 2-31 case. Synovial fluid
was obtained from 85% of cases when preoperative diagnostic aspiration was performed. Synovial fluid could
not be obtained in 15% cases (dry joint).

Conclusions. Performing preoperative diagnostic aspiration before the second stage of RHA in patients with
the installed spacer allowed choosing correct treatment tactics in 9% of cases. The parameters of diagnostic
accuracy accounted for 82.6%. In the structure of detected pathogens in case of recurrence and reinfection,
the representatives of Gram-positive coagulase-negative flora were the most frequent.

Keywords: diagnostics of hip periprosthetic infection, reinfection, recurrence of infection, synovial fluid
aspiration, hip spacer, revision hip arthroplasty.
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BnausHue paclumpeHHOro npeaonepauMoHHOro 06cieno0BaHus
Ha BbIOOp TaKTUKU NleyeHUsa nepes BTOPbIM 3TanoM peBU3UOHHOIO
3HA0NPOTE3UPOBaAHUA Ta306e4PpEHHOro CycTaBa
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Pecdepar

AxkmyansHocmes. Tloka3zaTenu perHeKIMM WM PelUaUBa IIepUIIPOTe3HON MHMEKIMM TTPU BBITIOTHEHMM BTOPOTO JTara
PeBU3MOHHOIO SHAOIPOTE3MPOBaHMS Ta306empeHHOro cycraBa (POTC) ocTaloTcsl JOCTATOUYHO BBICOKMMU. BBITTONIHEHME
MpeonepaMoHHO ITMarHOCTUUYEeCKOl acMpalun y MalueHTOB C YCTAHOBJIIEHHBIM CIIeiicepoM Ta306eqpeHHOro CycTaBa
SIBJISIETCSI AVICKYTA0eTbHBIM BOITPOCOM.

Ilenu uccnedoeanusi: 1) CPAaBHUTD JUArHOCTUYECKYIO TOYHOCTb, CIIEIIM(MUUHOCTD ¥ YyBCTBUTEIbHOCTD UCIIONb3YEMbIX Map-
KepoB I/IH(l)eKLU/II/I B paMKaX IIpeaoIriepaiuMOHHbIX IMAarHOCTUUYECKHUX ITPOTOKOJIOB AJIs1 UCKITIOUEHUS peI/IHCl)eKLU/H/[ Yy nanueH-
TOB C YCTAHOBJIEHHBIM CITeicepOM Ta300eJpeHHOTr0 CyCTaBa repes BTOPbIM 3TAllOM PeBU3MOHHOTO SHIOIPOTE3MPOBAHMS
Ta306eAPEeHHOrO0 CyCcTaBa; 2) MPOaHaIN3UPOBATh M CPABHUTH MUKPOOMOIOTMUYECKIIL ITeii3aX, TOTYYeHHbII Ha dTarax peBu-
3MOHHOTO SHJIONTPOTE3UPOBaHMS Ta300€IpEHHOTO CYCTaBa.

Mamepuan u memodst. I[IpoBefieHa OlleHKa IToKa3aTesei IMarHoCTUYeCcKoii TOUHOCTH UCTIOMb3yeMbIX MapkepoB MHDeKIMK
C LIeJIbI0 UCKITIoUeHNs peuHbekimy/peunnusa y 107 naiueHTOB ¢ YCTaHOBAEHHBIM CIIElicepoM Ta306epeHHOro CyCcTaBa.
IManyeHThl OBUIM pa3peneHbl Ha ABe TPYIIbI: 1-s IPyIna — MPOCIEeKTUBHAS, B KOTOPOi MUCIIOIb30BAJICS PaCIIMPEHHBbII
JIMarHOCTUYECKMIA IPOTOKOJ C BBITIOJTHEHMEM AMArHOCTMUYECKOI aciMpalyuy CMHOBUAIbHOI KMIKOCTU Y aHAIU30B KPOBY;
2-51 TpyIIa — PeTpoCcekTMBHAs, B KOTOPOIi MCII0/Ib30BaJICSl CKPUHUHIOBbIV AMarHOCTUYECKUIA TPOTOKOJ C BHIIIOTHEHUEM
aHaIM30B KpoBHU. Mcronb3yembie pedhepeHCHbIe 3HAUEHMS 6MOMapKepoB perHGPEKIMY OCHOBBIBAIMCH HA «MaJbIX KpUTe-
pusix» npotokona ICM (2018). ITo pe3yabTaTamMm MHTPAOIIEPALIMOHHOTO MUKPOOMOMOTMYECKOTO MCCIeN0BaHMs 06pa3IoB
MepUUMILIAHTHBIX TKaHel Ha IMepBOM ¥ BTopoM starnax POTC 6bUT IPOBeIeH aHaIM3 MOTyYeHHO MUKPOQUIOPHI C LIEIbI0
OIIeHKM BEePOSITHOTO peluInBa/penHOUIMPOBAHMS.

Pe3ynvmamet. PeyHbekuysi B 06eux TPyIIax 1Mo pe3yabTaTaM MHTPAONEPAIMOHHOTO MMKPOOMOIOTMUYECKOTO UCCIeN0-
BaHM IpU BBITIOHEHUM BTOporo srana POTC guarHoctuposaHa B 40% ciaydaeB: B 1-i1 Tpymrie mangueHToB — 9 ciiydaes,
BO 2-7i rpymime — 31 ciaydaii. CMHOBMAIbHAS JKMIKOCTDb ITPY BBIIOMHEHUM TIPeAOIIepalMOHHO acupanum 6buIa mosyyeHa
B 85% ciyuaes, «Cyxoii cyctaB» — B 15%.

3axkntouenue. BrllloHEHNe TpeONepalMOHHON AMarHOCTUYeCKOi acnupauuy mnepen BTOpbIM stanom PITC y maum-
€HTOB C YCTAaHOBJIEHHBIM CIleiicepoM MO3BOMWIO B 9% ciay4yaeB BbIOpaTh MPaBUIbHYIO TaKTUKY JIeUeHMSI, TPOJEMOH-
CTPUPOBAB IOKA3aTeNb UarHOCTUUECKOI TOYHOCTHU B 82,6%. [Ipeobrnamatomas MuKpoduiopa B CTPYKType penHbernmn
Ta306epeHHOTO0 CycTaBa IIPU BBIIIOJIHEHMM BTOpOro sTana POTC nmpencTaBiieHa IpaMITONIOKUTEIbHBIMYM KOaryjaa3oHera-
TUBHBIMM MUKPOOPTaHN3MaMMA.

KnroueBbie cj10Ba: AMarHoCcTuKa HepMMMl'[)'[aHTHOf/i I/IH(I)EKLU/H/I Ta306€ﬂpeHHOI‘O cycCTaBa, pEI/IH(bEKLU/IH, peanaonB I/IH(I)EK-

ouu, acrmpannst CUMHOBUAJIbHOM XUIKOCTHU, na6opaTopHaﬂ JAUNATrHOCTUKaA HepMIAMl'IJ'IaHTHOIZ I/IH(I)EKU,I/II/I TaBOﬁe,E[}’)EHHOI‘O
CcyCTaBa, Cneﬂcep Ta306e,ELPEHHOI‘O CyCTaBa, peBM3MOHHOE SHAOIIPOTE3MPOBaHNE Ta306e.[lp0HHOI‘O CyCTaBa.

Onsa nutupoBanus: MypsuieB B.1O., IMapsusu /., Pynue A.U., KykoBenko I'A.; EnusapoB I[1.M., My3blueHKOB
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BACKGROUND

According to the data of the national arthroplasty
registries, the number of hip arthroplasties is
steadily increasing, resulting in a growing number
of complications. Periprosthetic joint infection
(PJI) of the hip is the most common and destructive
complication of hip arthroplasty [1, 2, 3].

Progressive bone tissue deficit, as well as the
need for prolonged hospital stay and repeated
surgical interventions increase the risk of fatal
complications and reduce patients' quality of
life, often leading to disability and death [4, 5, 6].
According to K.M. Natsuhara et al., the mortality
rate after two-stage revision intervention for PJI
within a year is 4.22%, and within 5 years — more
than 21% [7]. Moreover, there is a possibility of
reinfection and recurrence of infectious process
in the area of the operated hip. There are data
on the incidence of recurrence of infection after
revision surgeries, which is 10% one year after the
intervention, 14% after 5 years and 15% after 15
years from the surgery [8]. There are several ways
of treating PJI of the hip. To determine further
treatment tactics, it is necessary to make a correct
diagnosis.

C. Li et al. developed a classification of PJI
based on the maturity of microbial biofilm on the
surface of prosthetic components, dividing PJI
into acute and chronic [9]. In their earlier work
D.T. Tsukayama et al. proposed a classification of
PJI based on the time of manifestation of clinical
signs and the entry sites of infection [10].

Itis not difficult to make a diagnosis if the local
signs of inflammation, as well as the presence
of a fistula with abundant discharge in the area
of the hip clearly indicate PJI. It is much more
challenging to distinguish between chronic P]I
caused by low-virulent strains of microorganisms
and aseptic loosening of prosthetic components.
For this purpose, specialists all over the world
use various protocols for PJI diagnostics, among
them the most popular are EBJIS [11], ICM [12],
WAIOT [13]. One way or another, the routine
microbiological examination of synovial fluid
and periprosthetic tissue samples remains the
gold standard for P]JI diagnostics [14].

In cases of P]I detection, specialists use such
surgical treatment options as one- and two-
stage revision hip arthroplasty (RHA) [15]. In
one-stage RHA, all prosthetic components are
removed, debridement of the joint is performed,

and revision components are implanted, followed
by prolonged antibiotic therapy [16].

When treating late deep hip PJI, a two-stage
RHA is preferred [17, 18]. The advantage of
this method is the local impact of antibacterial
drugs directly in the focus of infection [19].
The first stage includes removal of prosthetic
components, debridement, and installation of
various types of antibiotic-impregnated spacers.
At the second stage, when reinfection is excluded,
spacer removal, debridement, and installation of
revision prosthetic components are performed
[16, 20].

The so-called desperate operation for chronic
PJlis Girdlestone arthroplasty or limb amputation
[21].

Nowadays, the problem of the necessity to
perform diagnostic aspiration of synovial fluid
of the hip before the second stage of revision
arthroplasty is acute. Due to the peculiarities
associated with the installed spacer, some
specialists suggest proceeding to the second
stage of RHA, bypassing diagnostic procedures
and, moreover, aspiration of synovial fluid.
In this case, the reinfection rate, according to
different data, ranges from 8.4% to 33% [22, 23].
Q. Wang et al. in their study provide data on the
reinfection rate of 22.5% already after the first
stage of RHA [24].

Aims of the study: 1) to compare the diagnostic
accuracy, specificity and sensitivity of the used
infection markers as a part of preoperative
diagnostic protocols in order to exclude reinfection
in patients with installed hip spacer before the
second stage of RHA; 2) to analyze and compare
the microbiological spectrum obtained at the
stages of RHA.

METHODS

Study design

Type of the study — prospective single-center
with retrospective analysis.

The study was performed in 2018-2023 on the
basis of the orthopedic department of Botkin City
Clinical Hospital. It enrolled 107 patients.

Inclusion criteria:

- presence of a hip spacer inserted for the first
time for PJI;

- absence of clinical signs of infectious process
in the area of the planned operation (fistula, local
hyperemia, hyperthermia);
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- consent to perform the second stage of
revision arthroplasty;

- written informed consent of the patient to
participate in the study.

Non-inclusion criteria:

- active infectious process with a fistula in the
hip joint area, local hyperemia, hyperthermia;

- previous Girdlestone surgery for PJI;

- objective contraindications to revision surgery
due to somatic or mental status;

- HIV infection;

- repeated spacer implantation.

Exclusion criteria:

- appearance of a fistula in the area of the
studied hip joint;

- patient's refusal of surgical intervention and
further unwillingness to participate in the study;

- detection of reinfection during preoperative
diagnostics;

- death of the patient before the second stage
of RHA.

The scheme of patient enrollment is presented
in Figure 1.

All patients were divided into two groups
according to the retrospective or prospective
nature of the data obtained and the scope of
diagnostic measures performed.

Characteristics of the patients included in the
study are presented in Table 1.

In Group 1 (prospective), blood tests for ESR,
CRP, as well as diagnostic aspiration of synovial
fluid of the hip with subsequent microbiological
examination and determination of sensitivity to
antibacterial drugs were performed within the
extended diagnostic protocol at the preoperative
stage. The obtained biomaterial was delivered to
laboratory for microbiological analysis within 30
minutes. The obligatory condition was the refusal
of local anesthesia, as well as the strict adherence
to “antibacterial vacations” by patients at least
14 days before the planned aspiration. When the
material was obtained, it was cultured on culture
media (BD BACTEC Peds Plus, Becton Dickinson,
USA) for up to 14 days, and the sensitivity to
antibiotics was determined.

| TOTAL ]

A4 L

107 Patients |

[ Group 1 (n=55) J

\

Screening
preoperative examination with
blood tests (ESR,CRP)

Excluded 2 patients
(a fistula opening)

A

Extended
preoperative examination
with aspiration and blood tests
(ESR,CRP)
Excluded 5 patients
> (microfloragrowth detected)
\4
( Group 1 (n=50) ]

—

The second stage of revision hip arthroplasty

Fig.1. Flowchart of the study
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Table 1
Charasteristics of patients in the study groups
Parameter Group 1 Group 2

The number of patients 55 52
BMI 33.6 (29.2-36.4) 32.1(28.2-34.3)
Age, years old 68 (49-85) 66 (42-77)
Gender:

male 29 22

female 26 30
Time before performing the second stage, weeks 43 (16-147) 35 (8-152)

p>0,05

In case of aspirate absence (dry joint), the
decision on further treatment tactics was made
basing on the results of ESR and CRP serum
biomarkers. If the values were within the
reference range, according to the “small criteria”
of the Second International Consensus Meeting
on Musculoskeletal Infection (ICM 2018) [25],
the situation was considered as the resolution
of infection, and the patient was referred to the
second stage.

In Group 2 (retrospective), the examination
was performed according to the screening
preoperativediagnosticprotocolaimingtoexclude
reinfection. This protocol included retrospective
analysis of the results of serum parameters
of ESR and CRP inflammatory biomarkers.
According to medical records, these patients had
no signs of inflammation at the surgery site: local
hyperemia, hyperthermia, fistula in the area of
the studied hip joint. The threshold values of ESR
and CRP serum parameters in patients of both
groups corresponded to the threshold values of
the “small criteria” of ICM 2018 [25].

Performing the second stage of RHA was
recommendedforpatientsinwhomhipreinfection
was excluded according to the results of the used
preoperative diagnostic protocols. The second
stage included spacer removal, debridement, and
placement of revision prosthetic components.

Tissue sampling from the removed spacer
components (from 3 to 6 samples) was performed
in all patients at the stage of incision with
subsequent microbiologic examination and
determination of sensitivity to antibiotics. The
result of the intraoperative microbiological
examination of peri-implant tissue samples
during the second stage of RHA was a reference
one, on the basis of which the results of the

preoperative diagnostics in patients of groups 1
and 2 were evaluated and analyzed.

Statistical analysis

Information was collected, processed, and
systematized using Microsoft Office Excel
2016 spreadsheets. Comparative analysis of
frequencies in groups 1 and 2 was performed
using Fisher's angular transformation (test) and
Student's t-test. Differences were considered
statistically significant at the level of p<0.05.

Statistical data were analyzed using MedCalc
13.2.2 (MedCalc Software, Belgium) software.
ROC-analysis was performed for all investigated
biomarkers to determine the sensitivity, AUC
and specificity of the used reinfection markers
(Youden's index was used).

RESULTS

Synovial fluid was obtained from 47 (85%) of 55
patients in Group 1 when preoperative diagnostic
aspiration was performed. Synovial fluid could
not be obtained in 8 (15%) cases (dry joint). Serum
markers (ESR, CRP) in all patients of Group 1
with dry joint did not exceed the threshold values
specified in the ICM 2018 recommendations [25].
Therefore, they were recommended to perform
the second stage of RHA.

In 5 (9%) patients of Group 1, according to
the results of the preoperative microbiologic
examination of synovial fluid, microflora growth
was detected. These patients were excluded from
the study and referred for revision arthroplasty,
which included spacer removal, debridement,
and reinsertion of the spacer.

During preoperative diagnostics, two (4%)
patients of Group 2 were excluded from the study,
as they were found to have fistula with serous
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hemorrhagic discharge in the joint area. These
patients were referred for further treatment
(debridement, reinsertion of the spacer) to a
septic surgery department.

According to the results of the intraoperative
microbiologic examination during the second
stage of RHA, reinfection was detected in 40 (40%)
out of 100 patients in both groups. In Group 1,
the number of patients with diagnosed infection
according to the results of the intraoperative
microbiologic examination when performing
the second stage of RHA was lower: 9 (18%)
vs 31 (62%) in the group of patients who had
not undergone diagnostic aspiration (p<0.05).
Microbial associations were detected in 4 (45%)
patients of Group 1 according to the results of
the intraoperative microbiologic examination
when performing the second stage of RHA.
Four (45%) representatives of Gram-positive
microorganisms (S. haemoliticus, MRSE, MSSE)
and 1 (10%) representative of Gram-negative
microflora (E. coli) were also detected.

According to the results of the intraoperative
microbiologic examination during the second
stage of RHA in 19 (62%) patients of Group 2, the
detected microflora was represented by various
Gram-positive microorganisms: MRSE - 7 (36%),
E. faecalis — 3 (16%), MSSE - 2 (10%), C. acnes — 2

(10%), other species — 5 (28%), as well as microbial
associations —10 (32%). The spectrum of detected
microorganisms also included representatives of
Gram-negative flora: K. pneumoniae — 1 (3%),
as well as growth of yeast-like fungi (C. auris —
1 (3%).

According to the results of ROC-analysis
we determined the parameters of diagnostic
accuracy, sensitivity, AUC and specificity of the
used diagnostic methods in patients of both
groups (Tables 2, 3).

Detection of microflora growth based on
the results of the preoperative aspiration in 5
patients of Group 1 allowed to diagnose the
infection in time and to change the tactics of
further treatment by referring the patients for
repeated spacer implantation.

Despite the low sensitivity indices of ESR, CRP
and aspiration, the specificity indices showed
high values for CRP and aspiration. Differences
between the results of diagnostic parameters of
ESR and CRP biomarkers in both groups were not
statistically significant (p>0.05).

We also analyzed and compared the results of
the microbiological examination in patients with
diagnosed infection after the first and the second
stages of RHA to assess probable recurrence/
reinfection. The following results were obtained:

Table 2
Diagnostic parameteres of the markers used in Group 1
Sensitivity, % Specificity, % o
A marker Threshold value (95% CI) (95% CI) AUC Accuracy, %
ESR, mm/h 30 44.44 (29.6-60.0) 66.67 (51.0-80.0) 0.561 55.5
CRP, mg/1 10 37.78 (23.8-53.5) 95.35 (84.2-99.4) 0.625 65.5
Aspiration Abscence of microflora 35.71 (12.8-64.9)* 100 (91.4-100.0)* 0.679* 82.6*
growth
*including cases of microflora detection in the preoperative period.
Table 3
Diagnostic parameteres of the markers used in Group 2
Sensitivity, % Specificity, % o
A marker Threshold value (95% CI) (95% CI) AUC Accuracy, %
ESR, mm/h 30 42.15 (24.6-59.1) 62.23 (48.1-78.2) 0.542 53.2
CRP, mg/1 10 38.88 (24.7-55.9) 93.22 (81.6-98.5) 0.611 64.7
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out of 40 patients with detected infection (in
both groups) according to the results of the
intraoperative  microbiological examination
of peri-implant tissue samples at the second
stage of RHA, recurrence of infection (at least
one microorganism obtained at the first stage
was verified) was diagnosed in 10 (10%) cases,
reinfection (microorganism detected at the
second stage of RHA was different from the one
obtained at the first stage) was diagnosed in 30
(30%) cases. No microflora growth (the situation
is interpreted as an infection resolution)
according to the results of the microbiological
examination of peri-implant tissues samples at
the second stage was observed in 60 (60%) cases.

One (2%) case of recurrence (methicillin-
sensitive Staphylococcus epidermidis) in the
microbial association was detected in Group 1.
In Group 2, 9 (18%) cases of recurrent infection
were detected. The predominant flora was
represented by methicillin-resistant Gram-
positive coagulase-negative staphylococci (MRSE
- 25%), other representatives of Gram-positive
microflora (20%), and microbial associations
(55%).

Microflora analysis in patients with recurrent
infection revealed that the most frequent
pathogens were MRSE (40%) and other various
Gram-positive microorganisms: S. warneri (10%),
S. capitis (20%), MSSE (10%), E. faecalis (10%),
MRSA (10%), including in microbial associations.
It is worth noting that in 4 out of 10 patients
(40%) with recurrent infection, growth of at
least one of several pathogens obtained during
the first stage of RHA was found. Two patients
out of 10 (20%) showed complete recurrence of
the microorganism/s, as in the first stage of RHA
(at spacer placement stage).

It is important to mention that the majority of
cases (9 out of 10) of PJI recurrence was observed
in patients of Group 2. The number of patients
with diagnosed recurrence of infection in Group 1
was statistically significantly lower than in Group
2: one case vs 9 cases, respectively (p<0.05).

Reinfection with the newly diagnosed
microorganism according to the results of the
intraoperative microbiological examination of
peri-implant tissue samples during the second
stage of RHA among patients of both groups was
detected in 30 cases (30%). In Group 1, 8 (16%)
cases of reinfection were detected. Gram-positive
coagulase-negative staphylococcus (MSSE - 2

(25%), S. haemoliticus — 2 (25%) and microbial
associations — 3 (38%) prevailed in the structure
of the detected microflora. In Group 2, 22
(44%) cases of microflora growth were detected
according to the results of the intraoperative
microbiologic examination when performing
the second stage of RHA. The predominant
flora were: Gram-positive coagulase-negative
staphylococcus — 15 (65%) (S. epidermidis (20%)
and other representatives of Gram-positive flora
- 45%), Gram-negative flora (K. pneumoniae
(5%), various microbial associations (25%), and
also growth of yeast-like fungi was detected (5%).
Cases of detected reinfection in Group 1 were
statistically significantly less frequent than in
Group 2: 8 cases vs 22 cases, respectively (p<0.05).

Among 40 patients of both groups with
detected infection according to the results of the
intraoperative microbiological examination of
peri-implant tissue samples during the second
stage of RHA, 13 (32.5%) different microbial
associations were obtained. Gram-positive
staphylococcus prevailed in the microbial
associations - 23 (82%): mainly MRSE (21%),
S. capitis (17%) and other species (62%). There
were also representatives of Gram-negative flora
-4 (14%), yeast-like fungi — 1 (2%).

DISCUSSION

Preoperative ruling out of reinfection is a rather
controversial issue despite its high rates in
patients with implanted hip spacer.

M. Sukeik et al. decided to perform the
second stage of RHA basing on the results of the
microbiological examination of synovial fluid
obtained during preoperative aspiration of the
hip joint. The authors also relied on the results
of the serum values of ESR (less than 30 mm/
hour) and CRP (less than 10 mg/1). Preoperative
aspiration was performed at least 4 weeks after
the end of the antibiotic therapy [26].

Timely and accurate diagnostics of PJI is
extremely important and allows early verification
of the causative agent and selection of the best
treatment tactics. Various algorithms have been
developed for these purposes. However, is it
acceptable to use the same algorithms in patients
with a hip spacer before the second stage of RHA?

Reinfection diagnostics in patients with hip
spacer is extremely challenging. Even protocols
for the diagnostics and treatment of PJI, such as
MSIS [27] and ICM [25], lack recommendations
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for diagnostic aspiration after the first stage of
RHA.

In a study on the specific effects of articulating
spacers on periprosthetic tissues, it was found
that the spacers made of polymethylmethacrylate
(PMMA) promote immunomodulatory effects
on the synovial membrane and peri-implant
tissues. The membrane formed at the spacer-
bone interface is induced by various immune
cells through abrasion of the cement, formation
of cement debris, and migration of cellular
immunity components [28]. Also, when
performing diagnostic aspiration of the synovial
fluid of the hip joint, it is important to realize
that the antibiotics included in the spacer, being
released into the synovial fluid, contribute to
false-negative microbiologic results [29]. The
issue of the duration of antibiotics release from
the spacer is quite controversial, and in this
regard, the accuracy of synovial biomarkers in
case of synovial fluid aspiration in patients with
a spacer in different time periods may differ.
S.P.Boelchetal.presented dataaccordingtowhich
the local concentration of antibiotics can remain
elevated for more than 6 weeks after surgery. The
authors note that the said data were obtained in
vitro, while the duration of antibiotic release may
differ in vivo [30]. Thus, the presence of increased
concentration of immune cells and antibacterial
agents in the joint cavity may contribute to
false results of reinfection diagnostics when
performing synovial fluid studies.

There are not so many available publications
in which the authors show the results of the
analysis of the diagnostic accuracy of different
infection markers in order to exclude reinfection
in patients before the second stage of RHA.
Some specialists, such as S. Hoell et al. do
not recommend performing aspiration before
revision arthroplasty and suggest searching
for new biomarkers to diagnose reinfection in
patients with a hip spacer [31].

H.M.L. Miihlhofer et al. in their study
evaluated the diagnostic parameters of serum
(ESR, CRP) and synovial (polymorphonuclear
neutrophil count) markers of infection in
patients after the first stage of RHA. Based on
the data obtained by the authors, none of the
biomarkers used allows verification of long-
term persistent infection. On the other hand, the
authors also note that performing a microbiologic
examination of synovial fluid as a part of the

preoperative diagnostics of PJI often shows
false-positive results (contamination), which
leads to an inappropriate choice of treatment
tactics. H.M.L. Miihlhofer et al. recommend using
a multidisciplinary approach to the treatment
of PJI and suggest proceeding to the second
stage of RHA without interrupting the course of
antibacterial therapy between stages [32].

S.P. Boelch et al. also believe that
performing diagnostic hip joint aspiration with
microbiological examination of synovial fluid
and synovial fluid leukocyte count in patients
with a spacer is not a reliable diagnostic standard
to verify persistent infection. Just like H.M.L.
Miihlhofer et al., they also suggest proceeding
to the second stage of RHA without interruption
of antibiotic therapy, and elevated serum CRP
values should be considered only as an additional
risk factor for the development of infectious
complications [33].

It is worth discussing the question when we
should proceed to the second stage of RHA. To
date, this question remains unanswered. Despite
numerousstudies, thereiscurrentlynouniversally
accepted protocol regarding the timing of the
second stage of RHA [34]. In turn, we believe
that the optimal time to perform it is the period
of compensation and recovery of the patient's
general condition after the first stage, taking
into account a highly traumatic intervention,
and after the exclusion of reinfection based on
the results of a comprehensive preoperative
diagnostic algorithm with diagnostic aspiration
of the joint.

Some authors suggest that the second stage
of RHA should be performed 4-11 weeks after
the spacer implantation, since the operations
performed during this period, in their opinion,
have the highest efficacy. According to the same
authors, RHA performed up to 4 weeks after the
spacer insertion had a 100% risk of reinfection,
and after 11 weeks the risk of reinfection
was 47.8%. The authors also reported a 30%
recurrence rate of infection caused by the same
infectious agent [35].

Unfortunately, recurrence of infection after
the second stage of revision arthroplasty is not
uncommon. According to some reports, the rate
of infection recurrence within 15 years after
RHA is 17% [36]. E. Kozaily et al. found a 49%
reinfection rate after performing two-stage RHA
at a follow-up of up to 2 years. The decision to
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perform the second stage was taken considering
the condition of the postoperative wound, as
well as the tendency of proinflammatory serum
biomarkers to decrease by 80%. Preoperative
diagnostic aspiration was not performed during
the study [37]. On the other hand, it remains
unclear whether the microorganism detected
is actually a recurrence of an infection that has
not been cured after the spacer placement or it
is already a new pathogen. In our study, the rate
of recurrence of infection was 10%. In 30% of
cases, a completely different microorganism or
microbial association (reinfection) was detected.

In the study, we also encountered the problem
of dry joint. Synovial fluid was absent in 15% of
cases when performing preoperative aspiration in
patients with a hip spacer. S.A. Bozhkova et al. in
their study, performing preoperative aspiration
in patients before revision intervention, faced dry
joint in 21.4% of cases. The authors also believe
that performing preoperative joint aspiration
is not sufficient for the diagnostics of PJI, but
detection of a positive culture of microorganisms
is one of the factors in choosing further treatment
tactics [38]. Unfortunately, the authors do not
mention whether aspiration was performed in
patients with a spacer, which may make it difficult
to analyze the data. S. Huguet et al. analyzed
the efficacy of preoperative aspiration of 20 hip
joints. According to the results obtained, the
sensitivity of the method was 0% [39].

Remarkably, we were able to find few available
studies analyzing a large number of aspirations
in patients with an implanted hip spacer [29, 31,
32, 33, 39].

CONCLUSIONS

The use of the extended preoperative diagnostic
protocol allowed us to detect reinfection as early
as at the preoperative stage, which influenced
further treatment tactics.

According to our ideas about detailed
preoperative diagnostics, before performing
the second stage of revision hip arthroplasty it
is necessary to perform diagnostic aspiration of
synovial fluid of the hip joint in all patients having
a spacer. This procedure allows to significantly
reduce the risk of intraoperative detection of
infection during the second stage of RHA.

Despite the routine use of ESR and CRP
serum biomarkers, the best diagnostic accuracy
rate among the tests used was demonstrated
when the preoperative diagnostic aspiration was
performed.

In the structure of detected pathogens in case
of recurrence and reinfection, the representatives
of Gram-positive coagulase-negative flora were
the most frequent.
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Abstract

Background. The outcome of complex treatment of implant-associated infection (IAI) depends on various factors,
but one of the most important is the etiology of the inflammatory process. Treatment of orthopedic infection
caused by Gram-negative microorganisms in general and representatives of the family Enterobacteriaceae in
particular causes many difficulties, one of which is the rapid growth of antibiotic resistance.

Aim of the study — to evaluate the factors affecting the course and prognosis of implant-associated infection
caused by Klebsiella spp.

Methods. We performed a retrospective analysis of case histories of 85 patients who underwent treatment
of IAI caused by Klebsiella spp. in the clinical departments of the center from January 1, 2017 to December
31, 2021. According to the results of the telephone survey, the patients were divided into 2 main groups
depending on the outcome of the 2-year follow-up period determined in accordance with the Delphi criteria.
Results. 1t was found that the prognosis was significantly worsened by the number of sanitizing surgical
interventions in the anamnesis (p = 0.022), the need for sanitizing intervention in the early postoperative period
(p<0.001) and the presence of Klebsiella spp. growth in postoperative culture tests (p = 0.002), hypoalbuminemia
on 7-14 days after the surgery (p = 0.008). The administration of trimethoprim-sulfamethoxazole for the
outpatient treament stage significantly improved the outcome (p = 0.038), which is most likely due to a high
proportion of polymicrobial associations — 69.5%.

Conclusions. There is a statistically significant direct relationship between the probability of an unfavorable
treatment outcome of patients with IAI caused by Kiebsiella spp. and the number of sanitizing surgical
interventions in the anamnesis, low serum albumin (g/1) on 7-14 days after the operation, revision intervention
in the early postoperative period, positive growth of Kiebsiella spp. in postoperative culture tests. The
probability of a favorable outcome was increased by the prescription of trimethoprim-sulfamethoxazole for oral
administration at the outpatient stage.

Keywords: periprosthetic infection, osteomyelitis, enterobacteria, Klebsiella, antibacterial therapy,
trimethoprim-sulfamethoxazole.
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Pedepar

Beedenue. Vicxon KOMIUIEKCHOTO JIEUEHMSI MMIUIAHTAT-aCCOLMUPOBaHHOM uHpekuunu (MAM) 3aBUCUT OT
pasauMuHbIX (PAKTOPOB, OJHAKO OJHUM U3 BAKHEMIIUX SIBJSETCS STUOJOTUS BOCHAJIUTEIBLHOTO Ipoliecca.
JleueHne opTomenMuecKkoil MHGEKIMY, BBI3BAHHON I'PaMOTPUIIATETbHBIMY MUKPOOPTaHM3MaMy BOOOIEe U
MPeACTaBUTEISIMU CEMECTBA SHTEPOOAKTepUii B UaCTHOCTM, BhI3bIBA€T MHOXECTBO CJIOKHOCTEN, OTHOI 13
KOTOPBIX SIBJISIETCS CTPEMUTEIbHBIN POCT aHTMOMOTUKOPE3UCTEHTHOCTH.

Llens uccnedosanus — oueHUTH (HAKTOPBI, BAUSIONIME HA TeUEHNMEe YU IMPOTHO3 MMILIAHTaT-aCCOIMMPOBAHHOM
uHdexuMu, Bbi3BaHHoI Klebsiella spp.

Mamepuan u memoodst. BHITIONTHEH PeTPOCIIEKTUBHBIV aHaIM3 UCTOpuit 6o1e3HM 85 MaleHTOB, HAXOAVBIIMX-
cst Ha teuenuu ¢ 1 suBapst 2017 r. mo 31 meka6pst 2021 r. o ooy euenust MAU, BeisBanHoi1 Klebsiella spp. Io
pe3ynbraTam Tee(OHHOTO aHKeTMPOBAHMS TTALIMEHTbI ObUIN TTO/Ie/IEHbI Ha BE OCHOBHBIE I'PYIINBI B 3aBUCUMO-
CTY OT UCXOMa ABYXJIETHETO Iepuoa HabIIoIeHNsI, OIIpeAeIEeHHOTO COITIacHO KputepusiM endu.
Pesynvmamet. CTaTUCTUUECKM 3HAUMMO YXYAIIATIO0 MPOTHO3 UCXOM0B: UMUCIO CAHUPYIOUUX XUPYPIrUUeCKUX
BMeEIIATeNbCTB B aHaMHe3e (p = 0,022), He06X0AMMOCTb CAHUPYIOIIETO BMENIATeIbCTBA B paHHEM IT0C/IeO0ITe-
paimuonHoM nepuope (p<0,001) u Hanuune pocrta Klebsiella spp. B rocaeornepanoHHbIX mocesax (p = 0,002),
rUIoanboyMmuHemus Ha 7—14-e cyT. mocie mpoBeneHHoi onepanuu (p = 0,008). HazHauenue Ha ambymaTop-
HBIIi TTepUO, TPUMETOIPUMA-CY/IbhaMeTOKCa30/Ia CTATUCTUYECKM 3HAUMMO yaydIiano ucxog (p = 0,038), uto,
BEpOSITHEE BCEro, CBSI3aHO C BBICOKOI J0J1ei MOMMMMKPOOHBIX acconuanmii — 69,5%.

3akniouenue. BoisiBjieHa CTATUCTUUYECKM 3HAUMMAS MPSMasi CBSI3b MEXKIY BEPOSTHOCTbIO HEOGIATOMPUSITHOTO
ucxona jedeHus marenToB ¢ MUAU, BeisBanHoit Klebsiella Spp., v UMCIOM CAaHUPYIOIIMX XUPYPTUUECKIX BMeIlIa-
TeJIbCTB B aHAMHe3e, HU3KMM YPOBHEM ChIBOPOTOUYHOTO abbyMuHa Ha 7—14-e CyT. mocie MpoBeAeHHOI orepa-
LI1U, TIpPOBeleHeM PeBU3MOHHOIO BMelllaTebCTBa B paHHEM I10C/Ie0TepaliMiOHHOM MePUOo/E, TOIOXKUTETbHOM
poctoM Klebsiella spp. B mocieonepaiMoOHHbIX ITOCeBaX. BepoSTHOCTb 6IaronmpusTHOTO MCXOa YBEIUUMUBAIO
Ha3HavYeHMe TPUMETOIIPUMa-CyIbpaMeToKCca30/Ia )i TepopabHOTO ITpMeMa Ha aMOy/IaTOPHOM JTarle.

KinioueBble ciioBa: IepuiipoTesHast MHQEKIMS, OCTEOMUENNUT, SHTepobakTepun, Klebsiella, anHTubakTepyab-
Hasl Tepanusi, TPUMeTOIIPUM-CYTbhaMeTOKCa30Jl.
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BACKGROUND

Over the last 10 years, there has been a steady
increase in the incidence of infections caused
by Enterobacteriaceae producing extended-
spectrum beta-lactamases, which raised by 53.3%
between 2012 and 2017 [1]. Despite the high
prevalence, the true incidence of osteomyelitis
and implant-associated infection (IAI), including
periprosthetic joint infection (PJI), caused
by Enterobacteriaceae is not reliably known [2].

According to the data of the AMRmap online
platform for antimicrobial resistance analysis
in Russia, the share of Enterobacteriaceae in
the spectrum of pathogens of bone and joint
infections for the period 1997-2021 was 18.72%,
with Klebsiella pneumoniae being the leading
representative (44.2% of all Enterobacteriaceae).
In dynamics there is an increase in the share of
representatives of this group in the structure
of orthopedic infection from 12.2% for the
period 2000-2010 to 19.9% for the period
2011-2021 [3]. According to L. Drago et al., the
share of Gram-negative microorganisms in the
structure of orthopedic infection pathogens
was 13.3%, 9.4% of which were representatives
of the Enterobacteriaceae family [4]. Basing
on the 6-year monitoring of the structure
of pathogens of orthopedic infection, there
is also a tendency towards an increase in the
frequency of occurrence of the Enterobacteriaceae
representatives from 6.6 to 8.7% for the period
from 2012 to 2018 [5].

When infections caused by Enterobacteriaceae
are associated with the orthopedic implants, the
problem of providing efficient medical care is
particularly urgent. Physicians need to remove
the infected implant and prescribe long-term
antibiotic therapy for a successful treatment
outcome [6]. However, the problem of treating
IAI caused by these pathogens is due to their
ability to form multilevel microbial biofilms
on the implant surface, which in combination
with growing antibiotic resistance significantly
complicates the choice of an adequate surgical
strategy and the possibility of administering
long-term etiotropic antibiotic therapy [7].

Studies on the influence of various factors
on the course and outcomes of IAI caused by
Enterobacteriaceae in general and Klebsiella spp.
in particular are very few and represent mainly
small series of clinical cases (3-10 patients)

or individual examples. The probability of a
favorable outcome, even with optimal surgical
tactics and etiotropic antibiotic therapy, is on
average estimated as 50% [6, 8].

When carrying out studies, various factors
influencing the prognosis are identified, related
both to the patient himself and to the features
of the IAI course, the nature of the surgical
intervention performed and the peculiarities
of antibiotic therapy. In most studies, a two-
year follow-up period is used for assessment,
which was determined by the participants of the
international interdisciplinary consensus held
in Delphi. According to its materials, a favorable
outcome of PJI treatment is understood as
the absence of clinical and laboratory signs of
recurrence of the infectious process, debridement
surgical interventions and fatal outcome within
2 years after the performed operation [9].

Aim of the study is to evaluate the factors
influencing the course and prognosis of implant-
associated infection caused by Klebsiella spp.

METHODS

Study design

Type of study — single-center retrospective
study.

Treatment of patients with IAI in the clinical
departments of the center from January 1, 2017
to December 31, 2021 was analyzed.

Inclusion criteria:

— musculoskeletal infection, IAI and/or
diagnosed osteomyelitis and performed surgical
intervention in the focus of infection (index
surgery);

— growth of Klebsiella spp. (either as an isolated
strainorasapartofapolymicrobial association)from
one or more samples of pre- and/or intraoperative
materials; the results of the examination of
preoperative materials were taken into account:
tissue biopsies from fistula, wound discharge,
synovial fluid from previous interventions,
tissue biopsies taken intraoperatively, removed
hardware, synovial fluid.

Exclusion criteria:

- localization of the infectious process in the
vertebrae or within the soft tissues;

- readmission with recurrence of infection
after index surgery caused by Klebsiella spp.;

- no information on the outcome of the
disease.
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We performed a retrospective analysis of the
results of microbiological studies of biomaterial
from patients operated on in the hospital depart-
ments in 2017-2021 using the microbiological
monitoring program "Microbe-2". According
to the local microbiological monitoring data,
the average share of Klebsiella spp. in the IAI
spectrum for 2017-2021 was 4.6%.

A total of 135 cases of Klebsiella spp. growth
from patients’ biomaterials were analyzed.
Following the inclusion/exclusion criteria,
92 patients were included in the study. All of
them were surveyed by phone. Seven patients
could not be contacted by phone and therefore
were excluded from the study. Thus, the number
of patients enrolled in the study was reduced
to 85. Patients were asked standard questions
aimed at determining their adherence to the
recommendations received at discharge for
outpatient treatment and disease outcome at
2 years after the treatment. According to the
results of the survey, the patients were divided
into two clinical groups: group 1 — patients
with unfavorable treatment outcome, group
2 — patients with favorable outcome according
to the Delphi criteria [9].

The following data on each patient were
gathered: anthropometric data, anamnesis data
(duration of infection, number of debridement
operations in anamnesis), type of surgical
intervention, surgery duration, intraoperative
blood loss, laboratory tests data (WBC, ESR,
CRP, total protein and albumin before surgical
intervention and on the 7-14™ days after
the surgery (before discharge), results of
microbiological examination of pre-, intra- and
postoperative material, features of antibiotic
therapy at the inpatient and outpatient stages
and features of the course of the postoperative
period (repeated surgical intervention at the
same admission).

Methods of study

In the period of hospital stay, during pre-, intra-
and postoperative microbiological examination
of the material, the isolation of clinical
isolates was performed by standard methods
in accordance with international Standards for
Microbiology Investigations (UK SMI). Species
identification was performed on Microlatest
panels (Erba Lachema) using iEMS Reader MF
(Labsistems, Finland). Antibiotic sensitivity

of cultures was studied by diffusion methods
(Oxoid disks and test strips, England) and by
serial dilutions using an automated analyzer
VITeK 2 compact (BioMerieux, France) according
to EUCAST requirements (2016-2020, v.6-v.10).
The ESBL production by Gram-negative strains
was determined by the "double disc" method on
Mueller-Hinton agar and on CHROMagar ESBL.
The carbapenemase production was detected
by molecular genetic methods. Bacterial DNA
was isolated using DNA-Sorb-AM kit according
to the manufacturer's instructions (FBIS
Central Research Institute of Epidemiology,
Russia). Genes of acquired carbapenemases
KPC/OXA-48 and metallo-beta-lactamases of
NDM group were detected by Real-time PCR using
reagent kits with hybridization-fluorescence
detection "AmpliSense MDR KPC/OXA-48-FL'
and "AmpliSense MDR MBL-FL" (Interlabservice,
Russia) on "Amplifier Real-time CFX96 Touch"
device (BioRAD, USA).

All patients received starting antibacterial
therapy with two drugs from the day of surgery.

It was administered either empirically,
according to the local protocol adopted
in the center (vancomycin, cefoperazone

+ [sulbactam]), or taking into account the
results of microbiological test performed
before the surgical intervention. Antibacterial
therapy consisted of the drugs of the
following groups in various combinations:
cephalosporins (including inhibitor-
protected ones), inhibitor-protected amino-
penicillins, = carbapenems,  monobactams,
fluoroquinolones, aminoglycosides, as well
as fosfomycin, polymyxin B, tigecycline,
dioxidine, sulfamethoxazole-trimethoprim.
After the results of intraoperative bacterial
inoculation were obtained, therapy was either
left unchanged until hospital discharge or
adjusted. The average course of treatment
with intravenous antibiotics was 10-14
days. After that, 6-8-week course of oral
antibacterial therapy was administered
to patients, considering the presence or
absence of sensitivity of the isolated strain
to antibacterial drugs of fluoroquinolones or
sulfamethoxazole-trimethoprim.

Statistical analysis

Acquired data were registered in form of
spreadsheets, visualization of data structure and

43 2024;30(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

subsequent analysis were performed using MS
Office Excel 2007 (Microsoft, USA) software, IBM
SPSS STATISTICS v. 26 software. Quantitative
data were evaluated for correspondence to
normal distribution using the Kolmogorov-
Smirnov test (if the number of subjects was
more than 50). In the case of non-normal
distribution, quantitative data were described
using median, lower and upper quartiles:
Me [Q1-Q3]. Categorical data were described with
absolute values and percentages. Quantitative
variables with a distribution different from
normal were compared between the two groups
using the Mann-Whitney U-test. The odds ratio
(OR, 95% CI) was calculated to assess risk in the
comparison groups. Comparison of percentages
in the analysis of 2x2 contingency tables was
performed wusing Pearson's chi-square test
(x*» (for expected values of more than 10) or
Fisher's exact test (for expected values of less
than 10), and the association was assessed using
Cramér's V. The level of correlation was evaluated
using the Chaddock scale (p). Differences between
groups were considered statistically significant
at p<0.05.

RESULTS

A total of 85 patients were included in the study.
Group 1 consisted of 41 (48.3%) patients with
unfavorable outcome, of which 12 (29.3%) were
fatal. Group 2 consisted of 44 patients (n=51.8%).
Among the patients of group 2, in 22 cases (50%)
further orthopedic treatment was not performed
due to the absence of indications or patients'
unwillingness due to satisfaction with the quality
of life. The rest 22 patients (50%) underwent
another stage of surgical intervention, after
which no evidence for recurrence of infection was
found.

There were no statistically significant
differences in gender, age, and anthropometric
data between the comparison groups (Table 1).

In 11 (13%) patients included in the study,
Klebsiella spp. with the sensitivity similar to
that taken from the intraoperative material
was isolated during urine microbiological
examination due to the presence of leukocyturia.
However, the isolation of Klebsiella spp. in urine
did not statistically affect the outcome (p=0.752).

There was a statistically significant
difference between the groups in the number of
debridement surgeries (p = 0.022). In the group
with an unfavorable outcome, the median for
the surgeries performed was 2 [1-3], while in
the group with a favorable outcome 1 surgery
was performed [0-2]. Moreover, the maximum
amount of debridement in the medical history
of patients in group 1 was 7, while in group 2
it was 5 (Fig. 1).

No statistically significant results were
obtained when assessing the effect of duration of
the infectious process on the outcome (p = 0.302).
The median duration of the infectious process in
group 1 was 455 [226-943] days and in group 2
was 488 [102.5-782.0] days.

The type of surgical intervention performed
did not influence the outcome (p=0.234). In
more than half of the cases, patients underwent
implantation of an antimicrobial spacer with
gentamycin (with vancomycin, meropenem, or
fosfomycin added according to the results of
preoperative microbiological testing). The second
and the third most frequent types of surgical
intervention in both groups were debridement
with prosthesis components retention and
resection arthroplasty with vascularized muscle
flap grafting (Table 2).

Table 1
Comparison of groups in terms of gender, age, anthropometric parameters
Parameter Group 1 (n=41) Group 2 (n=44) p
Male, n (%) 24 (58.6) 25 (56.8) 0.873
Age, years old, Me (IQR) 59 (38-68) 61.5 (47.5-69.5) 0.526
Weight, kg, Me (IQR) 76 (67-92) 82 (71-89.5) 0.673
Height, cm, Me (IQR) 173 (162-178) 170 (164.5-176) 0.989
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Number of debridement surgeries

1615 14 13 12 11 10 8 8 7 6 5§ 4 3 2 1

Group 1

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Group 2

Fig. 1. Distribution of patients by the number of debridement surgeries in the medical history in the

comparison groups

Table 2
Types of surgeries in the study groups, n (%)
Type of surgery Group 1 (n=41) Group 2 (n = 44) Total

Antibiotic spacer implantation 24 (58.5) 22 (50.0) 46
Hardware retaining debridement 3(7.3) 5(11.4) 8
Muscle grafting 3(7.3) 49.1) 7
Debridement with arthroplasty 4(9.8) 2 (4.5) 6
Debridement without hardware removal 4(9.8) 0(0) 4
and implantation

Debridement with hardware removal 1(2.4) 3(6.8) 4
Second stage of two-stage PJI treatment 0(0) 3(6.8) 3
Arthrodesis 1(2.4) 2 (4.5) 3
Amputation 1(2.4) 1(2.3) 2
Hardware replacement 0(0) 2 (4.5) 2

The studied groups were comparable in terms
of the localization of the infectious process
(p = 0.241), which in the vast majority of cases
(96%) affected the lower extremity: hip joint —
54%, knee joint — 20%, long bones (femur, tibia
and fibula) - 16.5% (Table 3).

Before the surgical intervention, no significant
differences were found between the groups
in laboratory parameters, which are markers
of anemia, protein deficiency, and infectious
inflammation (Table 4). The median level of CRP
and ESR at the admission in both groups was

higher than normal, indicating the presence of
inflammatory process. At the same time, in group
1 CRP, WBC and ESR were initially higher than in
group 2.

Postoperatively, thelevels of laboratory markers
of inflammation in the groups were comparable,
which probably reflects the laboratory pattern of
the early postoperative period. However, albumin
levels in group 1 were statistically significantly
lower than in group 2 (p = 0.008), suggesting that
a decrease in this marker is a possible predictor of
an unfavorable outcome.
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Table 3
Surgery localization in groups, n (%)
Localization Group 1 (n=41) Group 2 (n = 44) Total

Hip 20 (48.8) 26 (59.1) 46

Knee 6 (14.6) 11 (25) 17

Tibia and fibula 5(2.2) 2 (4.5) 7

Femur 6 (14.6) 1(2.3) 7

Ankle 2 (4.9) 1(2.3) 3

Shoulder 1(2.4) 1(2.3) 2

Humerus 12.4) 0(0) 1

Elbow 0 (0) 1(2.3) 1

Calcaneus 0 (0) 1(2.3) 1

Table 4
Laboratory markers before and after the surgery
Group 1 (n=41) Group 2 (n = 44)
Laboratory marker p
Me IOR Me IOR
Before surgery
WBC, 10"9/1 8.65 6.6-10.7 7.5 6.2-9.1 0.314
ESR, mm/h 52 30-62 40.5 22-63 0.268
Hb, g/l 111 95-126 1175 100-131 0.371
CRP, mg/1 45.5 11-76 27 27-37.5 0.097
Total protein, g/1 74.5 63-79 74 68.5-81 0.275
Albumin, g/1 35 33-43 41 35-43 0.102
On the 7-14™ days after the surgery (before discharge)

WBC, 10"9/1 7.0 5-8.5 6.5 5.5-8 0.566
ESR, mm/h 30 21-44 34.5 22.5-52.5 0.365
Hb, g/1 102.5 91-114 105 95-115.5 0.751
CRP, mg/1 20 9-39 20 8.5-41 0.846
Total protein, g/1 62 56-67 63 59-70 0.211
Albumin, g/1 32 30-35 34.5 32-42.5 0.008*

* — differences are statistically significant (p<0,05).

In 93% of patients (n=79) the etiologic
agent of IAI was K. pneumoniae, in 7% (n = 6)
- K. oxytoca. The isolate belonging to a particular
Klebsiella spp. had no statistically significant
effect on the outcome (p = 0.445).

In the studied cohort of patients, Klebsiella spp.
was isolated as a part of microbial associations
in 69.5% of cases. Polybacterial infection with

Klebsiella spp. was 2.27 times more frequent than
monobacterial one. In 16.5% of patients (n = 14)
Klebsiella spp.was a part of microbial associations
with other Gram-negative and Gram-positive
microorganisms, in 18.9% (n=16) — only with
Gram-negative (most often Pseudomonas
aeruginosa, Acinetobacter baumanii) and in 34.5%
(n = 29) - only with Gram-positive (most often
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representatives of the genus Staphylococcus spp.).
Intergroup analysis showed that monobacterial
infection was more frequent in group 2, while
polybacterial - in group 1.

The share of Klebsiella spp. strains
resistant to fluoroquinolones was 90%,
resistant to cephalosporins - 60%, resistant to
carbapenems — 20%. Even though in the analyzed
groups the shares of strains with sensitivity/
resistance to certain groups of antibiotics were
comparable (p = 0.461), a certain tendency towards
worse outcomes with increasing resistance was
established (Fig. 2).

Klebsiella spp. strains producing different
carbapenemases (NDM, OXA-48, KPC) were
isolated in 30% (n = 26) of patients. However,

100%
90%
80%
70% -
60% -
50%
40% -
30%
20%
10%
0% T

carbapenemase production by the infectious
agent had no statistically significant effect
on the outcome (p = 0.482). At the same time,
Klebsiella spp. isolates producing different
carbapenemases were 7% more frequent among
patients of group 1 than among patients
of group 2.

The clinical outcome did not depend on the
features of antibacterial therapy at the inpatient
stage (Table 5). Antibacterial therapy was started
prior to surgery in 15 (17.7%) patients in the
entire cohort because of septic state or previous
surgery. Among them, the share of patients with
unfavorable outcome was 1.5 times higher than
with a favorable one, but statistical significance
was not noticed (p = 0.315).

FQ-S — fluoroquinolone-sensitive
strains of Klebsiella spp.,

CS-S — cephalosporin-sensitive
strains of Klebsiella spp.,

CP-S — carbapenem-sensitive strains
of Klebsiella spp.,

CP-R — carbapenem-resistant
strains of Klebsiella spp.

Fig. 2. Share of strains of Klebsiella
spp. with different sensitivity to
antibacterial drugs isolated from

CP-S,n=34

CS-S,n =26
m Group 1 mGroup 2

CP-R,n=17  patients of the comparison groups

Table 5
Impact of antibiotic therapy on treatment outcome at the outpatient stage, n (%)
Group 1 Group 2

Factor (n = 41) (n = 44) Total, n p OR (95% CI)
Administration of fluoroquinolones 22 (45) 27 (55) 49 0.473 0.729
at the outpatient stage (0.308-1.728)
Administration of trimethoprim- 5(26) 14 (74) 19 0.038* | 0.298 (0.096-0.922)
sulfamethoxazole at the outpatient stage
Simultaneous administration of trimethoprim- 2 (25) 6 (75) 8 0.268 0.325 (0.062-1.711)
sulfamethoxazole and fluoroquinolones
Administration of other antibiotic drugs 4 (57) 3(43) 7 0.707 1.477 (0.310-7.042)
No administration of antibiotics 12 (66) 6 (33) 18 0.111 2.617 (0.897-7.812)

* — differences are statistically significant (p<0,05).
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The analysis of the influence of the necessity to
correct antibacterial therapy in the postoperative
period showed that delaying the prescription of
etiotropic therapy against Klebsiella spp. until
the results of microbiological examination
(on the 5-9* days after surgery) increased the
chances of unfavorable outcome 2.2 times
as compared to administration of etiotropic
antibacterial therapy from the day of surgical
intervention (p = 0.193; OR = 2.187; 95% CI:
0.764-6.258).

Patients with favorable outcome who took
fluoroquinolones were 1.2 times more than
those who did not, but their administration
at the outpatient stage had no statistically
significant effect on outcome (p=0.473).
However, administration of trimethoprim-
sulfamethoxazole at the outpatient stage
statistically significantly reduced the risk of
unfavorable outcome (p=0.038; V=0.235).

Also noteworthy was the correlation between
trimethoprim-sulfamethoxazole prescription
at the outpatient stage and the presence of
polymicrobial association (p = 0.006; p = 0.295).
The absence of antibiotic administration at
the outpatient stage increased the odds of
unfavorable outcome by 2.6 times (p =0.111).

It was found that the need for revision surgery
in the early postoperative period (p<0.001;
OR = 15.86; 95% CI: 3.5-77.2), as well as
repeated isolation of Klebsiella spp. strains
in the postoperative period (p = 0.002;
OR = 4.96; 95% CI: 1.72-14.29) significantly
worsened the long-term treatment results
(Table 6). There was a positive correlation of
medium strength between the above-mentioned
factors (p<0.001, p=0.515). The presence or
absence of hardware at the time of patient’s
discharge had no significant effect on the
prognosis of the course of IAI (p = 0.307).

Table 6
Features of the postoperative period in the comparison groups, n (%)
Group 1 Group 2 o
Factor (n=41) (n = 44) Total, n p OR (95% CI)
Surgical intervention in the early 18 (90%) 2 (10%) 20 <0.001* 15.8 (3.5-77.2)
postoperative period
Klebsiella spp. growth 18 (75%) 6 (25%) 24 0.002% | 4.96 (1.72-14.29)
in the postoperative cultures

* — differences are statistically significant (p<0,05).

DISCUSSION

Various factors influence the outcome of complex
treatment of IAI, and one of the leading roles
belongs to the etiology of the infectious process.
According to M. Beck et al., the risk of recurrence
after debridement surgery on the knee or hip joint
is 25-67%, but the probability of an unfavorable
prognosis depends on the etiologic agent [10].
In our study, we evaluated the outcome in
patients with IAI caused by Klebsiella spp., and
the probability of unfavorable outcome at two-
year follow-up was 48%. This figure is consistent
with the results of individual observations
describing unfavorable outcomes of IAI caused by
Gram-negative pathogens in an average of 50%
of cases [6].

For many years, Gram-positive microorga-
nisms (S. aureus, S. epidermidis, E. faecalis,

E. faecium) have remained the leading
causative agents of IAI [11, 12, 13]. Gram-
negative = microorganisms  (representatives
of  Enterobacteriaceae, Acinetobacter  spp.,
P. aeruginosa) total 17.5-18.6% of the spectrum
of PJI pathogens [5]. The share of representatives
of Enterobacteriaceae in the structure of the
spectrum of orthopedic infection, according
to the 6-year monitoring conducted by S.A.
Bozhkova et al. in 2012-2020, increased from
6.6 to 8.7%, which is an extremely unfavorable
trend [5]. According to A.V. Tsiskarashvili et al.,
it amounted to 8.2% for the period from 2015
to 2022 [14]. At the same time, the spectrum of
pathogens depends on the continent: according
to S. Sebastian et al. (India), the share of Gram-
negative microorganisms in the spectrum of IAI
pathogens reached 61% [15], which significantly
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differs from the data of European registers [18].

While the share of these microorganismsin the
spectrum of IAl is relatively small, there are great
difficulties associated with their eradication, as a
result of which the infection itself often acquires
a recurrent course [16]. The main reason is the
development of various mechanisms of resistance
to beta-lactam antibiotics and fluoroquinolones,
for which reason the spectrum of antibacterial
agents for their eradication is extremely narrow.
In early 2017, carbapenemase-producing
Enterobacteriaceae were included by the World
Health Organization in the group of pathogens of
critical priority, posing a serious threat to health
and dictating the need for priority development
of new drugs [17].

In the etiology of PJI, K. pneumoniae occupies
one of the leading positions among Gram-
negative microorganisms. According to a
major study conducted by A. Papadopoulos et
al. in 18 centers, dedicated to the evaluation
of the treatment outcomes of patients with
orthopedic infection caused by Gram-negative
microorganisms with broad and multidrug
resistance, K. pneumoniae was the etiologic
agent in only 21.4% of cases, after E. coli and
P. aeruginosae [16]. Russian researchers publish
data indicating that this microorganism is
predominant among Enterobacteriaceae: its
share in the total spectrum of PJI pathogens
for 2017 amounted to 5.5% [5]. The same
authors draw attention to the fact that 6.8% of
K. pneumoniae isolates identified in orthopedic
patients in 2017-2019 produce various
carbapenemases [19]. This group of patients
represents a special problem, since, according to
M.]. Schwaber et al., the infections caused by
Gram-negative = carbapenemase  producers,
especially representatives of Enterobacteriaceae,
are associated with 50-90% lethality and cause
one of the most serious problems for public
health [20].

Analysis of the literature indicates that the
risk factors for recurrent IAI are insufficiently
studied [21]. Assessment of the outcomes of TAI
caused by representatives of Enterobacteriaceae
in general and Klebsiella spp. in particular is
currently especially challenging. The majority
of both Russian and foreign publications contain
either individual clinical cases or descriptions
of treatment of small samples of patients with
this pathology. In our study, we evaluated the

outcomes of treatment of IAI with bone and joint
lesions of the lower and upper extremities caused
by Klebsiella spp. in 85 patients who underwent
various types of surgical interventions. This small
number of patients refers to the limitations of
the study; however, compared to similar studies,
it represents a sufficiently large sample [18, 22].

Patients were allocated into two groups based
on their outcome during a two-year follow-up
period according to the Delphi criteria. A similar
follow-up period was chosen by the research
group led by E. Giannitsioti, who evaluated the
influence of various parameters on the outcome
of treatment of 57 patients with PJI caused
by Gram-negative microorganisms (12% -
Klebsiella spp.) [22].

The question of interpretation of the growth of
microorganisms in postoperative cultures and the
appearance of inflammation signs in laboratory
tests in the early postoperative period has not
been resolved to date. A number of authors
stick to the opinion that this is a recurrence of
IAI. However, by nature it is an exacerbation
of infection, which is due to the presence of
remaining pathogens and fragments of their
biofilms in the area of surgical intervention
and the bloodstream. It is caused by irrational
or insufficient debridement, inadequate or
insufficiently prolonged antibiotic therapy
[21]. For this reason, we did not include those
patients with Klebsiella spp. growth in the early
postoperative period in the microbiological
examination. At the same times, our study
confirmed that this fact worsens the delayed
treatment results (p = 0.002).

The duration of the infectious process in
about half of the patients from both groups of our
study was more than a year, with no statistically
significant differences in this parameter
(p =0.302).

During the study, growth of Klebsiella spp.
isolates with identical sensitivity from the wound
area and from urine was detected in 13% of cases.
This fact indirectly confirms the probability
of hematogenous spread of urinary pathogens
to prosthetic joints and the area of surgical
intervention, as pointed out by other authors
[23, 24].

The influence of the number of previous
debridement surgeries on prognosis was shown
both in our study (p = 0.022) and in studies by
other authors, for example, E. Giannitsioti
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et al. However, in the same study, no statistical
effect of the type of surgical intervention on
the outcome of PJI caused by Gram-negative
pathogens was shown (p=0.292; OR = 1.902;
95% CI: 0.663-5.457) [22]. We obtained similar
results in our work: in both groups, more than
half of the patients underwent antimicrobial
spacer placement, with hardware retaining
debridement and muscle grafting ranking second
and third, respectively.

Many researchers emphasize the fact that
the spectrum of IAI pathogens depends on
the localization of the infectious process. In
particular, Chinese researchers Y. Tsai et al.
concluded from their observation that Gram-
negative  microorganisms (in  particular,
Enterobacteriaceae) are more often the etiologic
agent of PJI of the hip than of the knee [25].
Similar results were obtained in our study: the
share of patients with hip joint infection was
higher in both groups (54%). The knee joint was
in the second place with a large lag (21%), and
other localizations totalled 25%. However, the
localization of TAI did not statistically affect the
outcome of the disease (p = 0.241).

Hypoalbuminemia as a risk factor for
unfavorable outcome in the case of both primary
arthroplasty and IAI treatment has been
described in the publications of various
researchers [26, 27, 28]. In our study, we have
found a statistically significant (p=0.008)
influence on the probability of recurrence of
the infectious process over a two-year follow-up
period of low serum albumin level at the patient's
discharge from the hospital (on the 7-14" days
after the surgical intervention). In our opinion,
low albumin may adversely affect the metabolism
of drugs, particularly antibiotics, which may
reduce their efficacy and the treatment efficiency
in general.

According to multiple researchers, treatment
outcomes for IAI caused by Gram-negative
microorganisms are generally worse than those
caused by Gram-positive microorganisms.
However, the prognosis is influenced, first of all,
by the nature of the infectious agent, the presence
of microbial associations and its sensitivity to
the tested antibiotics [29]. It is noteworthy that
in our study the polybacterial infection with
Klebsiella spp. is 2.27 times more frequent than
the monobacterial one. This fact is confirmed by
the results of other authors [22].

According to A. Papadopoulos et al., in case
of orthopedic infection caused by bacteria with
multiple and broad drug resistance to antibiotics,
the probability of favorable treatment outcome
was significantly lower (p=0.018) [18]. In our
study, there was no statistically significant effect
of antibiotic sensitivity of Klebsiella spp. on
the outcome. However, a trend towards worse
prognosis depending on the degree of resistance
of the microorganism to the tested antibiotics
was observed. Among patients in whom IAI was
caused by Klebsiella spp.resistant to carbapenems,
a favorable outcome was observed in only 41%.

Antibiotic therapy of orthopedic infection
caused by Klebsiella spp. is a difficult task.
In our study, the choice of antimicrobial drugs
prescribed from the day of surgery is based
on anamnesis data, results of microbiologic
examination of material taken from the fistula,
wound surface, joint cavity, tissue biopsy
specimens, or hardware from previous surgeries.
The exceptions were the patients who were
admitted in a septic state, and antibiotics before
surgery were prescribed for vital indications, or
antibiotic therapy was administered from the
day of the previous surgical intervention (17%).
Patients with an unfavorable outcome were 1.5
times more likely to receive antibiotic therapy
before surgery, but there was no statistically
significant effect on outcome (p = 0.315).

Starting antibiotic therapy in 66% of patients
was carried out with drugs to which the isolate of
Klebsiella spp. identified in the patient remained
sensitive, i.e. it was etiotropic. Adequate starting
antibiotic therapy had no statistically significant
effect on the outcome (p = 0.193). The share of
patients with unfavorable outcome, who received
etiotropic antibiotic therapy only after the
results of intraoperative cultures (on the 6-9™
days), was 8% higher than of those with favorable
outcome. This allows us to conclude that a delay
in prescribing an adequate antibiotic may be
an additional predictor of treatment failure of
periprosthetic infection.

According to current recommendations,
antibiotic therapy at the outpatient stage should
last at least 6-8 weeks. [30]. However, the choice
of a specific antibacterial medication is one of
the most difficult issues in the treatment of TAI
caused by Klebsiella spp. The 6-year monitoring
of the structure and resistance of the leading
pathogens of PJI conducted by S.A. Bozhkova
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et al. showed that the resistance of Klebsiella spp.
to ciprofloxacin was 84%, to moxifloxacin — 86%,
and to trimethoprim-sulfamethoxazole - 76% [5].
In our study, only 8 patients (9.5%) had isolates
sensitive to fluoroquinolones. The share of strains
sensitive to trimethoprim-sulfamethoxazole
is difficult to determine because sensitivity to
this drug was not included in the standard panel
and was determined only in the presence of
resistance to two groups of antibacterial drugs
(fluoroquinolones and cephalosporins) and,
therefore, was not determined for all isolates.
Assessing the effect on outcomes of oral
fluoroquinolones administered to patients
at the outpatient stage, we did not reach the
level of statistical significance (p=0.473). A
positive correlation between the probability of a
favorable outcome and outpatient administration
of trimethoprim-sulfamethoxazole was shown

(p=0.038). However, given the positive
correlation between trimethoprim-
sulfamethoxazole administration and the

presence of a polymicrobial association in
the patient, which included Klebsiella spp., it
can be assumed that the favorable outcome
was due to the antibacterial effect on other
microorganisms in the association. According to
some authors, this medication can be prescribed
for oral administration at the outpatient
stage as an alternative to fluoroquinolones
(or along with them) in case of IAI caused by
Enterobacteriaceae [6, 30]. We plan further studies
of the effect of trimethoprim-sulfamethoxazole
and fluoroquinolones on the outcome of
complex treatment of IAI in a prospective study.

The most important statistically significant
predictors of unfavorable outcome were revision
surgery in the early postoperative period
(p<0.001) and Klebsiella spp. growth in the
postoperative cultures (p = 0.002). The presence
of a direct correlation between these factors
(p<0.001; p=0.515) attracts attention, which
allows us to conclude that insufficiently effective
debridement of the focus of infection may lead
to recurrence and another surgical intervention.

According to A. Papadopoulos et al., the
presence of hardware is an independent risk
factor for unfavorable outcome in the treatment
of TAI caused by Gram-negative microorganisms
(OR=3.57; 95% CI. 1.68-7.58; p<0.001) [18].
However, these observations were not confirmed
in our study.

CONCLUSIONS

According to the results of the study, there is a
statistically significant direct correlation between
the probability of unfavorable treatment outcome
in patients with IAI caused by Klebsiella spp.
and the number of debridement surgeries in the
history, low serum albumin (g/1) on the 7-14"" days
after the operation, revision intervention in the
early postoperative period, Klebsiella spp. growth
in the postoperative cultures. The probability
of a favorable outcome is increased by oral
administration of trimethoprim-sulfamethoxazole
at the outpatient stage.
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Pecdepar

AxkmyansHocms. TOTabHOE YHAOMIPOTE3MPOBAaHNE Ta3006eAPEHHOT0 CYCTaBa SIBJSIETCS] OOHO 13 Hambosee 4acTo BbIMOJ-
HsieMbIX U 9P GEKTUBHBIX OMepanyii y malMeHTOB ¢ KOKCAPTPO30OM PAa3IMYHOro reHesa. I1o JaHHBIM PA3IMYHBIX KPYII-
HBIX PErVICTPOB apTPOIUIACTUKY, TPUUMHON PA3BUTHSI PAHHETO KOKCAPTPO3a TEPMMUHAIBHON CTAAUY Y JIUI] MOJIOXKe 25 JeT
B 10-33% ciyuaeB SIBJISIIOTCS TaKMe OpTONeAuYeckue 3a6ojeBaHus JEeTCKOTO Ta300epeHHOro CycTaBa, KaK OUCILIa3us,
IOHOIIIeCKMIT 3M1(1U3€e0In3 ToJIOBKM GeIpeHHOoi KOoCcTu 1 6os1e3Hb Ilepreca. OmHAKO HayuHbIe MyOGIMKALVY, TOCBSIIEHHbIE
MIPUYMHAM Pa3BUTUSI TEPMUHATBHOI CTAAUY KOKCAPTPO3a Y MAIMEHTOB MOJIoke 21 rozia, a Takke y IeTeil, B 3apy6eskHO
Y OT€YEeCTBEHHO IuTepaType HOCAT eUHUNYHBINA XapaKkTep.

Iens uccnedosanus — MPOBECTY AHAIN3 IPUYNH PA3BUTHUS TEPMUHATBHO CTagMM KOKCAPTPO3a, TPeOYIoNIeil BHITTOTHEHUS
TOTAJILHOTO SHIOTPOTE3UPOBaHMSI Ta306€IPEHHOTO CyCTaBa Y IeTeii, IepeHecX OCHOBHbIe OpTONeAnYecKue 3aboeBa-
HMS CyCTaBa.

Mamepuan u memoodst. PeTpoCIieKTMBHOE MCC/IeJOBaHMEe OCHOBAHO Ha JaHHBIX MeIUIIMHCKOI JoOKyMeHTaiyu 500 mamyeH-
ToB (530 Ta306empeHHBIX CycTaBOB) B Bo3pacte ot 10 mo 18 (15,1%1,5) yeT, KoTopbiM B mepuop, ¢ 2008 o 2023 r. 6b11a Mpo-
BeZleHa Orepalysi TOTATbHOTO SHIOMPOTE3UPOBaHMS Ta306eApeHHOro cycTaBa. OCHOBHBIM MPeIMETOM M3yYeHUs ObLIU
JlaHHbIEe aHAMHe3a TeUeHMSI OPTOIeANYECKOTo 3a60/1eBaHNsI M ITPOBOAMMOTO paHee JIedYeHUs.

Pe3ynomameol. B pesynbpTaTe IpOBeIeHHOTO M3yUeHMS JaHHBIX MeJUIIMHCKOM TOKYMeHTalM Y apXUBHBIX PEHTTeHOTrPaMM
OBV BBISIBJIEHBI OCHOBHBIE AVATHOCTMYECKME Y TAKTMUYECKME OMIVOKY B JIEUeHUY MMallIeHTOB C OCHOBHBIMM 3260/1€BaHMSI-
MM Ta300epeHHOTO CyCTaBa, XapaKTepHbIMM IS IEeTCKOTO Bo3pacta. Kpome Toro, BbimeneHbl Hambomee SHIEMUYHbIE
QepnepanbHbie OKpyTa U permoHbl Poccuiickoit @epepauiyy 1Mo JaHHBIM HO30I0TMYeCKUM hopMaMm.

3axnoueHue. OCHOBHBIMM MIPUUMHAMY Pa3BUTHSI TEPMUHAIBHOM CTaIMM KOKCAPTO3a, TPEOYIOIIEro BhITTOTHEHUS TOTab-
HO¥1 apTPOIIACTUKY Y TIAI[MEHTOB 10 18 JIeT C OCHOBHBIMM OPTOIEANUECKUMY 3a60IeBaHUSIMY IETCKOTO Ta300eIpeHHOTO
cycraBa, SIBASIOTCS OedeKThl B UAarHOCTVKE, METOLOJIOTMYECKOM BbhIOOpe KaK KOHCEPBATMBHOIO, TAK U XUPYPIUUECKOTO
JiedeHus], a TakoKe SITPOTeHHOe MopakeHy e KOMIIOHEHTOB CyCTaBa.

KroueBble ciioBa: getu, OUCILIA3us Ta306e,u,peHHoro CyCTaBa, IHOLIECKUN 31'[1/1(1)1/[360)'[]/13 TOJIOBKU 6e,E[peHHOI7'I KOCTH,
60/1€3Hb [Tepreca, KOKCapTpO3, SHOONPOTE3UPOBAHME.
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BBITIOJTHEHMSI TOTAJTbHOTO JHAOMPOTE3MPOBaHUSI Ta300eIPeHHOr0 CycTaBa y AeTeit: uyactb 1. Tpasmamonozus
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Causes of Total Hip Replacement in Children: Part 1
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Abstract

Background. Total hip arthroplasty (THA) is one of the most frequently performed and effective surgical procedures
in patients with hip osteoarthritis of various origin. According to a variety of large arthroplasty registries, in 10-33%
of cases, the causes of end-stage hip osteoarthritis in people under the age of 25 are such orthopedic diseases of the hip as
dysplasia, SCFE and Perthes disease. However, there are practically no scientific publications examining the causes of the
development of end-stage hip osteoarthritis in patients under the age of 21, as well as in children, in the foreign literature
and there are none at all in the domestic literature.

The aim of the study is to analyze the causes of the development of end-stage hip osteoarthritis requiring total hip
arthropasty in children who had suffered major orthopedic diseases of the hip.

Methods. The retrospective study is based on the medical records of 500 patients (530 hip joints) aged between 10 and
18 years (15.1#1.5) who had underwent total hip replacement at the Department of Hip Pathology of the G.I. Turner
National Research Medical Center for Pediatric Traumatology and Orthopedics, in the period from 2008 to 2023. The main
subject of the study was the anamnesis of the course of the orthopedic disease and previous treatment.

Results. After studying the medical records and archival X-rays, we have identified the main diagnostic and tactical errors
in the treatment of patients with major diseases of the hip, which are specific to childhood. Additionally, according to
these nosological entities we have identified the most “endemic” federal regions and subjects of the Russian Federation.
Conclusions. The main causes of the development of end-stage hip osteoarthritis requiring total hip arthroplasty
in patients under the age of 18 with major orthopedic diseases of the hip are: diagnostic defects, methodological choice
of both conservative and surgical treatment, and iatrogenic damage to the joint components.

Keywords: children, hip dysplasia, SCFE, Perthes disease, dysplastic hip osteoarthritis, total hip arthroplasty.
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BBEJEHUE

TorambHOE 9HAOMPOTE3UPOBAHME Ta300eIpeHHO-
ro cycraBa (TOTC) Ha ceromHSIIHUI OeHb SBISIETCS
Haubosee 4acTo BhINOMHIeMO U 3G deKTUBHOI oIle-
panyeil y maluyMeHTOB C KOKCapTPO30M Das3IMYHOTO
reHesa. Onepanys XX Beka — TaKoe BbICOKOe Ha3Ba-
HMe MOay4yusa JaHHas TEXHOJNOTUSI XUPYPruyeckoro
neueHus B 2007 r. [1] BmecTe ¢ TeM Ha CerofgHSLIHUIA
IleHb B MMPOBOM OPTOIEeIMUYECKOM COOOIIeCTBe OT-
CYTCTBYET eIVHBbI/ B3I Ha Mpo6ieMy BBITIOIHE-
Hust TOTC y MooAbIX B3POCIbIX M TeM OoJiee meTeit.
ITOT HaKkT 06BSICHAETCS HATMUMEM PSfa YHUKATbHBIX
aHATOMMWYECKMX 0COOeHHOCTe 1 ITpobieM MpuMeHe-
HMSI JaHHOTO BMJA OpraHo3aMellalolleii onepauuu,
TaKMX Kak Majible pa3Mepbl BEPTIY)KHON BIaAVHBI U
6empeHHOI KOCTH, PyHKIMOHUPYIOMNI Y-00pas3Hblii
XpSIIll, OTITUMAJIbHBIV BBIOOD AM3aiiHa MMIUIAHTATOB
M TIapbl TpeHMs. ITO 06YC/IOBI€HO HEOOXOAMMOCTHIO
IOJITOBpeMeHHOTo (DYHKUMOHMPOBAHMS SHAOIPOTE-
33, BBICOKMM PUCKOM DPEBM3MOHHBIX BMeEIIATENbCTB
u apyrumu dakropamu. OmHAKO, MO JAHHBIM psia
aBTOpoB, yacrorta TITC y ImauueHTOB MJIaflIe
21 rofa ¢ KaXObIM IeCSITUIeTMEM HEYKJIOHHO pacTeT
[2, 3, 4].

[To maHHBIM KPYIHBIX HallMOHaJIbHBIX PETrMCTPOB
apTpOIIaCTUKHU, IPUYMHOI Pa3BUTUS pPaHHEro KOK-
capTpo3a TEPMMHAAbHON CTaguM y JIUL, MOJIOXKE
25 et B 10-33% ciydaeB SIBJISIIOTCSI OCHOBHbIE OPTO-
neguyeckue 3aboieBaHMs LETCKOTO Ta300eIpeHHOTO
CycTaBa, Takyue Kak AUCIUIa3ysl, IOHOUIeCKMit Srudu-
3eonu3, 6onesns Jlerra-Kanbse - Ilepreca, a cpegHmii
BO3pAcCT IMal¥eHTOB Ha MOMEHT olepaiun Konebser-
cs1 0T 18 Mo 55 neT B 3aBUCUMOCTH OT HO30/I0TMUECKOiA
dopmer [5, 6, 7, 8]. OmHAKO HayUHbBIX ITyOIMKAIMIA
0 ONPUYMHAX Pa3BUTUS TEPMMUHAIbHON CTauM KOK-
capTpo3sa y IanyueHToB mMojoxke 21 roma B 3apybex-
HOI1 IuTepaType NpakTnudyecku Het [9]. B oreuecTBeH-
HOIt TuTepaType MPUCYTCTBYIOT eOUHNYHbIE PabOThI,
KOTOpbIe OTPakaloT 0COOEHHOCTU TAKTUKU JIeUeHUS
" BbINIONTHeHus onepanuu [10, 11].

Ilenv uccnedosanus — MPOBECTU aHAIU3 TIPUUNH
pa3sBUTHUS TEPMUHAIBHONM CTagUM KOKCApTPo3a, Tpe-
OyIollelt BBITIONHEHMS] TOTAJIbHOTO JHAOIPOTE3U-
poBaHUs Ta3zobelpeHHOro CcycTaBa y HeTeit, Iepe-
HeCIIMX OCHOBHbIE OpTOIenuueckue 3ab0neBaHUS
cycTaBa.

MATEPUAJI 1 METO/IbI

UccnegoBaHnue OCHOBaHO Ha pe3ynbTaTax aHau-
3a JAHHBIX MEeOUIIMHCKON AOKyMeHTauuu (amoysa-
TOpHBIe KapThl 1 uUcTopuu 60ne3Hn) 500 nmannueHTOB
(530 TasobegpeHHBIX CYCTaBOB) B Bospacte 10 mo
18 (15,1+1,5) net, koropeim B Iepuon c 2008 1o
2023 T. B OTHEJEHUM TIATOJIOTUMM Ta300edpPEeHHOro
cycraa HMUII meTckoii TpaBMaToJOTUM U OpPTOIIe-
v umenu [.M. TypHepa 6bUTa IIpoBeleHa oIlepa-
uust TOTC. Bce onepauyy 6bUIM BBITIOTHEHBI U3 XU-

pyprudeckoro goctyma 1o Gibson-Moore. B 99,8%
cTyyaeB IPUMeEHSIIach TexHonorus press-fit dukca-
MY KOMIIOHEHTOB 3HAomnporesa, B 0,2% ciyyaeB —
AHTUTMOPUAHAS.

Tak Kak OCHOBHBIM IIpeAMETOM M3yUeHUS] ObUIU
IaHHble aHaMHe3a TeueHUs OpTOIeIUYEecKOro 3a-
60sieBaHMS U MMPOBOAYIMOTO paHee JeueHus, a TaKKe
UX KIMHMYECKas: MHTepIpeTanus, B UCCIeLOBAaHUN
pacCUMTHIBAIUCH ONMUCATEIbHbIE CTATUCTUYECKME TTO-
KasaTenu — cpefHsis BenuuuHa (M) M CTaHOApPTHOE
oTKIOoHeHMe (SD).

PE3VJIbTATBI 1 OBCY>KAEHUME

VsyueHre aHAMHECTUYECKUX [TaHHbBIX I103BOJIAJIO
OTIPEeNeNUTb STUOIOTUIO TEPMMHAIBHOI CTaIuM apT-
po3a Ta3obenpeHHOro cycrasa (Tabi. 1).

Tabnuya 1
PacripeneneHye ManMeHTOB 10 HO30/I0rMYeCKIM
dopmam 3a6os1eBaHMA

Hosonoruueckast hbopma Kosn-Bo manmeHToB
132 (24,7%)
79 (14,8%)
72 (13,6%)
57 (10,7%)
54 (10,2%)

HOucrinasus
ITocnenctBus OI'O
F03I'BK

[TocnencTBus TpaBMbl

ABacKyJISIpHBIIT HEKPO3

cac 53 (10%)
BJIKII 34 (6,4%)
ITpoune 50 (9,6%)

OI'O — ocTpblii remaToOreHHbI ocTeomuenut; FOOT'BK —
IOHOIIeCKMIT 3Mu(U3e0Nn3 TONIOBKM OeIpeHHO KOCTH;
COC — cucremuble aucruiasumu ckeneta; BJIKIT — 6one3Hb
Jlerra—KanbBe —Ilepreca.

Vicxops 3 maHHBIX, IpeACTaBJIeHHbIX B TabuIe 1,
BUIIHO, UYTO Haubojiee YacThIMM HMPUUYMHAMM pasBU-
TUS KOKCApPTPO3a ObUTM TaKMe OpToIeanveckye 3a60-
JIeBaHMSI Ta300eIpEHHOTO CyCTaBa Y AeTeil, Kak Auc-
m1asus, nocaenctsust ocreomuennuta u KO3I'BK, uto
B LIEJIOM COOTBETCTBYeT JaHHBIM MMPOBOJ IUTEPATY-
pHl [5, 6, 7]. I'pynmty «IIpoune» cocTaBUIU eAVHUYHbIE
MalMeHThbl ¢ KOKCAapTPO30M, Pa3BMBIIMMCS B Pe3yilb-
TaTe HEeBPOJOTUYECKON U TeHEeTUUYECKOV HeCTabu/Ib-
HOCTY Ta300e/JpeHHOTO CYCTaBa (OeTCKuii iepedpab-
HBbI/l MMapaauy, apTporpuimos), 6onesHu bexTepesa,
aHEBPM3MaJIbHOM KOCTHOM KUCTBl IOAB3IOIIHOM
KOCTU, IPUMEHEHUSI My/IbC-Tepanuiu ITIIOKOKOPTUKO-
UOHBIMY TOPMOHAMM, MaCCMBHOI TeTepOTOMMYECKO
occuduKkanyeii MBI  067aCTM  Ta306eqpeHHOro
CycTaBa.

IMauyeHTbl TOCIUTATUZUPOBATUCH B  KIMHUKY
LleHTpa I/1s1 MPOBeNEeHUS XUPYPTUUECKOTO JeuyeHUsI
13 BceX BOCbMM (eflepadbHbIX OKPYroB Poccuiickoit
@epepauym (puc. 1).
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Puc. 1. PacripeseneHue ramnyeHTOB 110 3a60/1€BaHMSM Ta300eIpeHHOTO CYCTaBa, SBMBILMUXCS IPUUMHON pasBUTUS
TePMMHAJIBHOV CTaaAUM KOKCapTpo3a 1o denepaabHbIM OKpyram PO:

L®O — HenTpanbHbiit @O; [IOO — [Mpusomskckuit @O; C3DO — Ceepo-3anagubiii PO; CKOO — CeBepo-KaBkasckuit ©O;
VOO — Ypanbsckuit @O; CPO — Cubupckuit @O; FOPO — I0kubIi ©O; IPO — TanbHeBoCTOUHbIT PO

Fig. 1. Distribution of patients with a particular hip joint disease that caused the development of end-stage hip

osteoarthritis by the federal districts of the Russian Federation

Haunbomnee sHAEMUYHBIMMU [0 KOKCAPTPO3Y, IPU-
YMHOM KOTOPOTO CTajiM TaKyue OpToIleandyeckue 3a-
60j1eBaHMS JETCKOTO Ta300eIpeHHOro CycTaBa, Kak
nucnnasus, FO3T'BK, mocinencrsust OT'O u aBackyssip-
HbIIiI HEKPO3 TOJIOBKM 6GeIpeHHOi KOCTU (BKJIIouast
nmauyeHToB ¢ 6GonesHbio Jlerra—Kanbse —Ilepreca),
apngoTrcs IGO0 u IIdO. Hanbonbluee KOJANMYECTBO
MalYeHTOB C MOCAeACTBMUIMM TPaBM 06JIaCTU Ta30-
6eIpeHHOro CyCTaBa, CpeAy KOTOPHIX Ha OJTI0 ITepe-
JioMa IIeiiku 6eIpeHHOi KOCTU MPUXOOUIoch 97%,
6putM rocruTanusupoBanbl U3 C3P0. OToenbHOro
BHMMAaHMSI 3aCTy>KMBaeT KOAMUYECTBO JeTeii C IUC-
IUIaCTUYEeCKUM KokcapTpo3oM u3 CK®DPO: ux 6mU10
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W WpryTckan obnacts

W PecnyBauka BawKopToCcTaH
B YeueHckan Pecniybnuka
W Bonoroackan obnacts

B KpacHOAAPCKMIA Kpai
W Poctoeckan obnacts

3HAuUUTEe/NbHO MeHblle, yeM B LIPO, C3DO, YOO u
I0®O0. B pa3pese 00611eii CTaTUCTUKY I10 OUCILIA3UU
Ta306eqpeHHBIX CYCTaBOB — 3TO CAMBbIii HEOIarompu-
SITHBIA OKPYT, B KOTOPOM IO3JHO AMarHOCTUPYETCS
IUMCIIaCTHMUecKasl MaToJNIOTUSI Pas/IMUHONM CTeleHu
TSDKECTU Y MallMeHTOB JeTCKOTO BO3pacTa, Hy>KJaw-
LUXCS B XUpypruyeckom jeueHun [12]. JanpHeiiiiee
MU3yyeHue MUIeMUOJIOTMM KOKCapTpo3a y AeTelt mo-
3BOJIMJIO BBISIBUTh Hauboiee SHAEMUUYHbIE PETVOHbI
Poccuiickoit ®egepanyu (puc. 2).

JInaupyommMmmu perMoHaMy IO HaIpaB/IeHUIO
B KIMHUKY lleHTpa mMauueHTOB C TepPMMHAIbHONM
cTagueil OUCIIACTUYECKOTO KOKcapTposa Obuin

8
@
8
a
8

W PecnyBauka larectaH
W Bopouemckan obnactb

Puc. 2. PacripesiesieHue naiyeHTOB ¢ 3a60eBaHueM Ta306eIPEHHOTO CYCTaBa, IBUBIIETOCS IPUYMHOI Pa3BUTHUS
TepMUHA/IbHO CTaauM KOKCapTpOo3a, o permoHam Poccuiickoii ®egepaniyin

Fig. 2. Distribution of patients with a particular hip joint disease that caused the development of end-stage hip

osteoarthritis by the subjects of the Russian Federation
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Caukrt-Iletepbypr ¥ JleHuHrpagckass  007acTb,
PocToBckast obnmacts, KpacHomapckuit Kpaii u pecrry-
onMka BamkoprocraH. IlauyeHTHI, HYXIAIOIIMECs
B npoBefgeHun TOTC B pesynbraTe mepeHECEHHOTO
I03TBK, B mopaBisionieM OOJbIIMHCTBE ITOCTYITAIN
"3 peciryonuky BamkopTocTaH, a ¢ MOCIeICTBUSIMMA
OI'O — u3 pecryb6aukyu Jlarectad. BombIIMHCTBO Te-
Tell ¢ MOUIeLCTBUSIMM TPaBMaTUUECKUX IOBPEXIe-
HUi 06/1acTV Ta306eAPEHHOTO CYCTaBa B BUJIE IPy0Ooii
IedopMalluy Ta30BOTO ¥ 6eIpeHHOI0 KOMITIOHEHTOB
Y KIMHUKO-PEHTTeHOJIOTMYeCKUM IIpMU3HaKaMM KOK-
capo3a 3-i1 cTaauu, K COXKaIeHUIO, SIBSIIUCDH >KUTE-
namvu CaHkr-ITeTepbypra u JIeHMHrpaaCKoii 061acTy,
YTO MOYKET KOCBEHHO CBUETENbCTBOBATh O HEOCTA-
TOYHOM YpOBHE ITOATOTOBJEHHOCTM CIIELMATUCTOB
K OKa3aHMIO aJleKBaTHOI MOMOIIIM JeTSIM C TpaBMaMu
obacTyt Ta306eIpeHHOr0 CycTaBa.

Taxke, MO0 [OaHHBIM JIMTEpPATypbl, OpraHo3ame-
niarlMe onepauyuy y maiyMeHToB ¢ OCHOBHBIMU OP-
TOIleAMYEeCKMMM 3a00/IeBaHMSIMM [IETCKOTO Ta3obe-
IPEHHOTO CYCTaBa BBITIONHSIIOTCS B Oosiee crapiiem
Bo3pacte. Hampumep, cpegHMii BO3pacT IallMEHTOB
C JUCIUIACTMYECKUM KOKCApTPO30M Ha MOMEHT OIle-
panuu cocTaBisieT ot 34 mo 57 jieT, a ¢ apTpo30M B pe-
synbTarte nepeHeceHHOro KO3I'BK miu BJIKIT — ot 28
o 53 et [13, 14].

VauTbiBast TOT (akT, YTO CPeIHMII BO3PACT Iary-
€HTOB Ha MOMeHT BbinonHeHus TATC cocraBmi 15 sier,
HaM¥ ObUI MTPOBEEH aHAIM3 IIPUYNH CTOb PAHHETO
pasBUTUS TEPMUHAIBHOI CTaAUM KOKCAPTPO3a.

,HI/ICIIJIHSI/IH TaSOﬁeﬂI)EHHI)IX CyCTaBOB

OOLEeNn3BeCTHO, UTO [MUCIUIA3Us Ta300eIpPeHHbIX
CYyCTaBOB pPAa3JMYHOM CTEIeHU TSIKEeCTU SIBJISIeTCS
MIPUYMHOM KaXAOTr0 TpeThero ciayuvasi KOKCapTpo-
3a y IaIMeHTOB B3powioro Bo3pacra [15]. M3 Bcex
MMalIeHTOB, BKJIOUEHHbIX B HACTOSIIIEe MCCIemoBa-
HMe, 9TO ObUIa camMas MHOTOYMCJIEHHAs Tpymdia —
132 (24,7%) pebenka. Ilo maHHBIM perucTpa SHAO-
npore3upoBanusi HMMUL TpaBmaTonormm u OpTo-
neouu um. PP. BpemeHa, cpemHmii BO3pacT mnauu-
€HTOB, TMOCTYNAaBUIMX IJisI 3aMeHbl Ta300eIpPEeHHOro
cycraBa, cocraBwi 55,0 jeT y keHIMH U 53,2 roma —
y My>xkunH [8]. CornmacHO MOMy4YeHHbIM HaMU JAHHbBIM,
CpeIHMI1 BO3pacT IMalMeHTOB CcOoCTaBua 14,3*1,7 ner.
V3yueHne MaHHBIX aHaMHe3a IO3BOJIMJIO BBHISBUTH
MPUYMHY CTOJAb paHHEro pasBUTUSI KOKCapTpo3a
TEPMMHANABbHON cTaguu. M3 132 mauueHTOB Iiep-
BUYHOE 3SHIOIPOTE3MPOBAHME B MPUBBIYHOM [IJISI
OPTOMNEANYECKOr0 COOOIIEeCTBa CMbICJIE OBLIO BbI-
MmoyHeHo Jiminb y 21 manmenTa (25 Ta3o6empeHHBIX
CyCTaBa), YTO COCTaBWIO 16% w3 06Ieil KOropThl.
CornacHo KimaccuUKaIUU OUCIIIACTAYECKOTO KOK-
captpo3a J.F. Crowe mauueHThl pacOpemenmninch
cyemymyuM obpasoM: 2 cTereHb — 9; 3 cTeneHb —
8; 4 creneHb — 4. [IByCTOpOHHEE MOpaskeHue ObLIO
y 4 manuenTtoB; 111 mammentam (117 TazobempeH-

HbIX CYCTaBOB) JI0 MOMEHTa IOCTYIUIEHUS B KJIK-
HUKY LleHTpa mNpoOBOAMINCH PA3IUYHbIE MHOTO-
KpaTHbIe PEKOHCTPYKTUBHBIE BMeIIaTe/TbCTBA
(puc. 3.) Bonee yvem 50% maLMeHTOB IepeHeCN 2—3
omepaiuyu Ha TaszobegpeHHOM cyctaBe. OTHeTbHOTO
BHMMaHMSI 3aCTykKMBaeT TpyIra TMalueHTOB, KOTO-
pbIM ObLI0 TTpoBemeHo 6osiee 5 (10%) peKOHCTPYKTUB-
HbIX BMEILIATeIbCTB, M3 HUX 2 MauyeHTtam — 12 u 15
oriepaluii COOTBETCTBEHHO.

B pesynbTaTe 3TMX BMENIATEIbCTB B IOAABIISIO-
meM OOJBIIMHCTBE CIy4yaeB pPa3sBUBAIUCH TIpyObIe
medopmaly Kak CO CTOPOHBI MPOKCMMATIbHOTO OT-
nIena GegpeHHON KOCTH, BIUIOTH O €r0 TOTAJIbHOTO
JM3KCca, TaK U CO CTOPOHBI BEPTIYKHOI BIAIVHBI.
Ha nHaur B3misiz, AJ1st OrycaHms Mogo6HOTO PeHTTeHO-
QHATOMMWYECKOTO CTPOEHMS Ta300eJpeHHOT0 CyCcTaBa
60j1ee YMECTHBIM TEPMMHOM SIBJISUICS ObI AMapTpO3
uu cowteHeHue. Kpome Toro, B pe3ynbrare mpoBeje-
HMSI MHOTOKPATHBIX XUPYPTUUECKMX OITepalnii y Bcex
ManyeHTOB OTMEeYaJIoCh MacCMBHOe PybIIOBOe Iepe-
POXXIeHMe MBI 061aCTY Ta306eIPeHHOro CycTaBa
" BbIP&KEHHOE YKOpOUeHMe HYDKHel KOHEUHOCTH 3a
cueT 6ePeHHO KOCTH (PUC. 4).

OnHako HeOOXOOMMO OTMETUTH, UTO TSKECTh Je-
CTPYKTUBHBIX M3MEHEeHUIT He Bcerga uMesa IpsiMyio
3aBUCUMOCTb OT KOJIMYECTBA Orepauuii. Y pspa na-
[IMEeHTOB TpaHCchoOpMalusl KOMIIOHEHTOB CYyCTaBa
B HEKOe COWwIeHeHMe TPOM30IILIa oc/Ie TPOBeAeHMSs
€IVHCTBEHHOTO OPraHOCOXPAaHSIOIIEr0 XUPypruyec-
KOT'0 BMEIIATeNIbCTBa (PUC. 5).
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™ 2 onepayum
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Puc. 3. PacrnipeneneHue naiyeHTOB C AUCIIasuein
Ta306eIPEHHBIX CYCTABOB 10 KOJIMYECTBY BBITTOTHEHHBIX
onepanui

Fig. 3. Distribution of patients with hip dysplasia

of various severity by the number of operations performed
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Puc. 4. VicTopusi XMupypruueckux BMelaTe/NbCTB y MalueHTKu 14 ieT:

a — peHTreHorpaMma Ta300eJpeHHbIX CYCTABOB HA MOMEHT MIePBUUYHOTO
obpallleHns K CrenuaaucTy B Bospacte 1 1. 7 Mec. (AUCIIa3ust IeBOTO
Taso6epeHHOro cycraBa [V-1 cTemneHu 1Mo JOMOMHEHHO KiaccubuKaimm

D. Tonnis [16]);

b — GmysKkaiimii pe3yabTaT XMPypruueckoi peKOHCTPYKIIVY JIEBOTO
Ta306eIpeHHOrOo CycTaBa (PeToKcalys C BBIPAXKEHHBIMU TUCTPOGOUUECKUMM
SIBJIEHUSIMM B TIPOKCMMAJIbHOM OTfeNle 6eIpeHHOl KOCTH);

C — TIOBTOPHAS TIOTBITKA CTAGMIM3alINMM JIEBOTO Ta306eIpeHHOTO CyCcTaBa
(OTCYTCTBIME KOHIIEHTPUYECKOTO BIIPABAEHMS TOJIOBKYM 6€IpPEeHHOI KOCTU

B BEPT/IYKHYIO BIIQAVHY, BBICOKOE TOJIOKEHME GOBIIOTO BEpTea,
MasbIIO3ULMSI META/UIOKOHCTPYKIMIA B BUJIe UX TIeHETpaLy B MOJIOCTb CYyCTaBa);
d, e — OTIasIeHHBIV Pe3yNbTaT XUPYPIUUECKOTO JIeYeHUSI (TOTATbHBIN JIM3UC
TIPOKCYMAJIbHOTO OT/e/Na 6eqpeHHOl KOCTH, BEepTIY>KHasK BIaguHa

KaK aHaTOMMYecKast CTPYKTypa OTCYTCTBYET, yKopoueHe 6epeHHOIi KOCTH 6ojiee 8 ¢M, 9KCTpeMabHO MaJjibie pasMepbl
KaHasia 6epeHHO KOCTY U JIOKALUY [/ MUMIIAHTAIlMM YalllKy SHAOMPOTe3a B aHATOMUUYECKYIO MTO3UIINIO);

f — cpemHeCcpOUHbIt pe3ybTaT BHIMOJHEHMS TOTAILHOTO 6ECIIeMEHTHOTO SHIOTIPOTE3UPOBAHMS CUCTEMOTA

Zimmer Biomet (vamka TMT® 38 mMm; HO>kka Wagner cone® 13, mapa TpeHUsI: MeTaJll — MIOMepeYHOCBSI3aHHBIN
TIONIMITUIIEH) C TIPMMEHEeHMeM TEXHUK OCTeOTOMMYM GOJIBIIOTO BepTesa ro T. Paavilainen u AuIATallMOHHO OCTEOTOMUN
6eIpeHHO KOCTH

Fig. 4. Surgical interventions sequence of a 14-year-old patient:

a — X-ray of the hip joints at the initial specialist visit at the age of 1 year and 7 months (grade IV-1 left-sided hip
dysplasia according to the supplemented D. Tonnis classification [16]);

b — short-term result of the left hip joint surgical reconstruction (reluxation with pronounced dystrophic changes

in the proximal femur);

¢ — a repeated attempt to stabilize the left hip joint (absence of concentric reduction of the femoral head into the
acetabulum, a high position of the large trochanter, malposition of metal structures in the form of their penetration into
the joint cavity);

d, e — long-term result of the surgical treatment (total lysis of the proximal femur, acetabulum as an anatomical structure
is absent, shortening of the femur bone over 8 cm, extremely small sizes of the femoral canal and the location

for endoprosthesis cup implantation in the anatomical position);

f — mid-term result of cementless THA performed with the Zimmer Biomet system (TMT® 38 mm cup; Wagner cone® 13,
metal-crosslinked polyethylene), the T. Paavilainen techniques of greater trochanter osteotomy and dilated osteotomy
of the femur
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Puc. 5 (a, b, ¢, d, e, f). VicTopus xupypruueckux BMeIIaTeIbCTB Y NanyeHTa 16 jiet:

a — peHTreHorpaMma Ta3o0eJpeHHbIX CYCTaBOB HA MOMEHT MEePBUYHOTO 0OpalieHNs K CIIeIMaIUCTY B Bo3pacTe 11 mec.
(mmcrutasust ieBoro TazobenpeHHOro cycrasa I1I-1 crerneHu 1o KomoaHeHHOM! Kinaccudukanym D. Tonnis);

b — mombITKa KOHCEPBATUBHOTO JIeUeHMS (3aKPBITOE BIIpaBeHMe Gepa 1o, HApKO30M C HAJIOKEeHMEM IMIICOBO TMTOBSI3KMU
B nonoxxeHuu Lorenz 1), BpaBiieHMe He JOCTUTHYTO;

¢, d — 6rypKaiimit pe3ynbTaT XUPYPruIeckoil peKOHCTPYKITMY JIEBOTO Ta3006eqpeHHOr0 CyCTaBa (PeTIoKCAIVS C IM3UCOM
MMPOKCUMAaJIbHOTO OTej1a 6epeHHOl KOCTU B CBSI3U € riepdopaliieii 3aaHei TOBepXHOCTH IIeiiKy 6eIpeHHO0 KOCTH
KJIMHKOM IIJIACTUHBI C IOBPEXAeHMUEM d. circumflexa medialis);

€ — CpeJJHeCpPOYHbIii Pe3yJbTaT XUPYPTUUECKOro JeyeHs (IIaTOMOTMUeCKIit BBIBUX C OTCYTCTBMEM IIPOKCUMAIbHOTO
snmdusa u meitku 6egpeHHOoI KOCcTH, GopMUpYoLIeiics BTOPMYHON nqedopmalimeii CBoga BepTIYKHOI BIIAAVHbI);

f — peHTreHOrpaMma HeIOCPECTBEHHO TTepes MPOBeIeHMEeM TOTATbHOTO YHAOMPOTE3MPOBaHMS (Ipybas gedopmanyst
BEPTTY’KHOI BIIQAVHBI, SKCTPEMATBHO MaJIbIlt pa3Mmep KaHaia 6eapeHHOI KOCTH)

Fig. 5 (a, b, ¢, d, e, f). Surgical interventions sequence of a 16-year-old patient:

a — X-ray of the hip joints at the initial specialist visit at the age of 11 months (grade III-1 left-sided hip dysplasia
according to the supplemented D. Tonnis classification);

b — an attempt at conservative treatment (closed hip reduction under anesthesia with a plaster cast put

in the Lorenz position 1) — reduction has not been achieved;

¢, d — short-term result of the left hip joint surgical reconstruction (reluxation with lysis of the proximal femur due to
damage of medial circumflex femoral artery caused by perforation of the posterior surface of the femoral neck

with a blade plate);

e — mid-term result of the surgical treatment (pathological dislocation with absent proximal epiphysis, femoral neck
and forming secondary deformation of the acetabular arch);

f — X-ray of the hip joints just before total arthroplasty (gross deformation of the acetabulum, extremely small femoral
canal sizes)
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GeIpeHHO KOCTH

Kpome Toro, y 76 mauueHTOB BHE 3aBUCUMOCTU
OT CTeleHU TSHKeCTU AUCIUIa3uM Ha MepBOM TOmy
KU3HM TIPUMMEHSIach MeTOIMKa KOHCEepPBaTMBHO-
ro jgeyenus o A. Lorenz. Y Bcex 3TUX IIallME€HTOB
B JajbHejileM 6blIa AMarHOCTUPOBAHA HECTAOWMIIb-
HOCTb Ta300eqpPeHHOr0 CyCTaBa C MPMU3HAKAMM OCTa-
TOYHOJ aneTaby/IsIpHOI OUCIIA3UM U MOCTPENo3u-
LIMOHHOT'O HEKPO3a rojIOBKY 6eIpeHHOJT KOCTY B BUIE
JedopMaluy MHPOKCUMAIbHOIO OTHeNna OeapeHHOI
Kkoctu I-IV cremneneii mo knaccudukamyu Kalamchi-

Puc. 5 (g). VicTopust XMpypruyeckux BMeNIaTeabCTB Y MalyeHTa 16 geT:

g — CpeIHeCPOYHbIf pe3yabTaT TOTATLHOTO 6eCIieMEHTHOTO
SHJIONIPOTE3UPOBAHMS cUcTeMO Zimmer Biomet (yamka Continuum® 44 mm,
omopHbIit ayrMmeHT Trabecular metal 50-30 MM, HOkKKa Wagner cone® 13,

rapa TpeHus: KepaMyKa — MOTIeEPEeUHOCBSI3aHHbIN TTOMITUIIEH) C BBITIOJTHEHVEM
octeoToMuyu 60sbIIoro Bepresna 1o T. Paavilainen u quasiTaliOHHO OCTEOTOMMUM

Fig. 5 (g). Surgical interventions sequence of a 16-year-old patient:

g — mid-term result of cementless THA performed with the Zimmer Biomet system
(Continuum® cup 44 mm; Trabecular metal support augment 50-30 mm,

Wagner cone® 13, ceramic-crosslinked polyethylene), the T. Paavilainen techniques
of greater trochanter osteotomy and dilated osteotomy of the femur

MacEwen [17], TT0 TTOBOZY KOTOPO#1 ¥ OBLIM MTpOBEAE-
HbI XMPYpTUUECKye BMelnaTeabcTBa. Hambomnee yacto
Yy LAaHHON KaTeropmy NanyeHTOB IPUUMHON apTpo3a
SIBJISUTUCH pincer-Tui (GeMopo-aieTadyIsspHOTO UM-
NUHIXKMEHTa BCJIe[CTBME MHTpaoIepalMOHHO [0-
CTUTHYTOV TUIIEPKOPPEKLIMU BEPTIYKHOM BIIaJAUHbI
BO (DPOHTAJIbLHOM M/MIM TOPUSOHTAIBHON IIOCKO-
CTU U 3HAUUTENIbHOEe YMeHbllleHMe yIJIa aHTeBepCum
MTPOKCUMMAJIBHOTO OTHe/a OeIpeHHO KOCTU IIPY BbI-
TIOJTHEHNSI KOPPUTUPYIOIEei ocTeoToOMUM (puUC. 6).

Puc. 6 (a, b). PenTreHOrpaMMsbI Ta306€JpeHHBIX CYCTABOB MaleHTa 16 yieT:

a — mepef MpoBeIeHeM PEKOHCTPYKTUBHOTO BMEIIATeNbCTBA (IBYCTOPOHHMIA UCIUIACTUYECKMIT TIOABBIBUX Gepa
I crennenn no Crowe);
b — mocie MO3TAHOTO BIMOTHEHYSI KOPPUTUPYIOIIE (ZeTOPCMOHHO-BapU3UPYIOIIeii) ocTeoToMUM Gepa

Y TPOVIHOJ OCTEOTOMMM Ta3a (TUIIepKOPPEKLNS ITOIOKEHMS BEPTIY)KHOI BIIaAVIHBI, HAPY)KHO-POTAaLIMOHHOE TTOJI0KeHNe
HIDKHMX KOHEYHOCTEJA, UTO MOXKET CBUJIeTe/IbCTBOBATD O MaJIbIX 3HAUEHMSIX aHTeBepCUM IIPOKCUMAaIbHOIO OTaena
6empeHHO KOCTH)

Fig. 6 (a, b). X-ray series of the hip joints of a 16-years-old patient:

a — before reconstructive intervention (Crowe I grade bilateral dysplastic hip subluxation);

b — after correcting osteotomy of the femur (detorsion-varus), triple pelvic osteotomy on both sides
(accompanied by hypercorrection of acetabulum positioning, external rotational position of the lower extremities,
which may indicate small values of the proximal femur anteversion)
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Puc. 6 (c, d). PeHTreHOrpaMMBbl Ta300€IpEHHBIX CYCTaBOB MaIleHTa 16 yet:

C — HernocpeACTBEeHHO Iepes, BBIMOTHEHMEM YHAOMPOTE3MPOBAHMS (TOTATbHOE Cy>KeHMe CYyCTaBHOM 1eun
C TOTQJIbHOJ peTpoBepcueli BEPTIY>KHO BIIaIVHBI);
d — cpemHECPOYHBIN Pe3yabTaT TOTAIBHOTO 6eCIIEMEHTHOTO SHAOIIPOTE3MPOBAHMS CUCTEMOI Zimmer Biomet

(vamka Continuum® 50 Mmm; Hokka Wagner cone® 15, mapa TpeHus: KepaMyuKa — IOIIepevyHOCBSI3aHHbI MOMMITUIIEH)

Fig. 6 (c, d). X-ray series of the hip joints of a 16-years-old patient:
¢ — X-ray just before THA (total joint space narrowing with total retroversion of the acetabulum);
d — mid-term result of THA performed with the Zimmer Biomet system (Continuum® cup 50 mm; Wagner cone® 15,

ceramic-crosslinked polyethylene)

Ha ceromHsiiHmuii JeHb BOIIpOCaM JIeUeHUS] JAUC-
IJ1asMy Ta300eqpeHHbIX CYCTABOB pa3jIMYHON CTe-
MeHM TSDKeCTM B pa3HbIX BO3PACTHBIX Iepuoax
peGeHKa TIOCBSIEHO 3HAUYUTEIbHOE KOJIMYECTBO
HayYHBIX paboT U, IO GOJBIIOMY CUETY, MOXKHO CKa-
3aTh, UTO AJTOPUTM TAKTUKM JIeUEHUSI C BbIGOPOM
OTNITUMaJIbHOM METOJIMKM KOHCEePBATUBHONM U XUPYP-
rMyeckoe KOPPEeKIMM OUCTIIACTUYHON BepTIYKHOM
BHAAMHBI cymecTByeT [18, 19, 20, 21, 22]. Hecmotps
Ha 9TO, BBITIOJIHMB aHAIN3 MMEBIIMUXCS Y MallIeHTOB
peHTreHOTpaMM, OTPaKAIOIMINX Pe3yabTaThl JIeueHUsI
B pas3/JIMuHbIX GefepaabHbIX OKpyrax Poccun Ha orpe-
IleJIeHHBbIX 3Tarax MX >KM3HU, HaM YAaJI0Ch BBISIBUTD
OCHOBHbIE OINMOKM, KOTOpBIE, IO HAIIEMy MHEHUIO,
U CTaau TPUUMHONM CTOMb PAaHHEro pa3BUTHUS Tep-
MMHAJIbHOM CTaauu KOKCapTposa. [06asbHO MbI
paszenuayM UX Ha METOMOJOTMUYecKue, TeXHUIecKue
¥ KOMOVMHMPOBaHHBIE.

K MeTomonoruyeckum OmoKaM 6blT OTHECEH He-
KOPPEKTHO BhIOPAHHBINM MOIXOM K jJeueHn 0. OmmubKu
MpY KOHCEPBATUBHOM JIeUeHU: OTCYTCTBUE TIpeJipe-
MO3UIIMOHHO TTOATOTOBKYM U TIPMMEHeHMe TUTICOBOI
MMMOOMIN3AIMM HUKHUX KOHEUHOCTE B ITOJIOKEHUY
Lorenz 1, koTopoe HeM30eKHO MPUBOAUT K BO3HMUK-
HOBEHMIO Pa3IMyYHOl CTeNeHU TSKeCTU MOCTPero3un-
LIMOHHOTO HEKpOo3a TOJIOBKU OeIpeHHO KOCTU; IPU-
MeHeHMe OTBOISIIINX OPTOIeINYecKNX KOHCTPYKIINIA,
He o6ecreunBaloOIIMX IJIaBHBIN IPUHLIMUIT TOIOXKe-
HUSI HIDKHMX KOHEUHOCTel Ipu JIeueHUM AUCTIIa3um
Ta300eIpeHHBIX CYCTABOB PAas3IMUYHON CTENeHM Ts-
skectr — human position [23, 24]. Owmnbru npu xu-
PYPTMUECKOM JIeUeHMM: HEBBITIOJTHEHME KaKOi-11b0
OCTEOTOMMM Ta3a B XOMe PaAMKaabHOM PEKOHCTPYK-
TUBHOI OTlepaluu, 4YTo BCeraa MpUBOAUT K pa3BUTUIO

MOMIBBIBMXA C POCTOM pebeHKa U Takke TpebyeT mpo-
BeJleHMsI peBU3MOHHOTO BMeIlIaTe/bCTBa.

K TexHMyeckuM ommbkaM B TIEPBYIO Ouepesb OT-
HOCUTCSI MaJIbIIO3ULIMSI META/ZIOKOHCTPYKLMIT C Ha-
XOXAEHMEeM MX 4YacTell B MOJIOCTU CyCTaBa U IPOEK-
LM COCYHOOB, HENOCPENCTBEHHO OCYILECTBISIOIINX
nepdysuio rogoBKU GegpeHHOI KOocTu. BTOpoii Mo
YacTOTe TEXHUYECKOI OIIMOKOIi SIBJIIETCS COXpaHe-
HMe LIeJIOCTHOCTYU CYXOKUINS m. iliopsoas wiu ero ot-
cedyeHMe OT MaJIoro BepTesia, a He B HYDKHeV areprype
BEPTIY;KHOJ BIIAAVHBI IPU BBIIOTHEHMM 3Tara OT-
KPBITOTO BIIPaB/IeHMs, YTO BCETIa IIPUBOAUT K PeTIOK-
cauu u TpebyeT peBU3MOHHOTO PEKOHCTPYKTUBHOTO
BMeILaTeNbCTBa. TpeTheil 10 YacToTe BCTPeuyaeMOCT!
OWMOKOI SIBJISIETCS MHTPAOIepalMOHHAsI TUIep-
KOppeKLusl BepPTAYXKHOI BIIaAuHbI BO (HPOHTAIbHOI
1 0COGEHHO TOPU30HTATBHOI TVIOCKOCTH, UTO MPUBO-
IUT K U3OBITOYHOMY KOCTHOMY MOKDPBITUIO TOJIOBKU
OepeHHOII KOCTU U PETPOBEPCUM BEPTIYKHOI Bra-
IuHbL. B pesynbTaTe pas3BuBaeTcs pincer-tui (gemo-
poaneTaby/lIIpHOTO MMIVHAKMEHTa U KOKCapTpO3a
[25, 26, 27].

Kom6uHMpOBaHHbIE OMIMOKY COYETATU TTPUZHAKU
METOJ0IOTMUECKUX U TeXHUUECKUX.

IOHoecKmii 3mud13e0/M3 roTOBKU
6eIpeHHOI KOCTH

IOHomecknit snmdu3eonn3 TONOBKM 6GegpeHHOl
koctu (I09TBK) — 3TO0 MynbTM(]aKTOpHOE OpPTO-
rnegyyeckoe 3abojieBaHMe, BO3HMKAIOLIEe OOBIYHO
B ITyOEPTaTHOM IIEPUOJIEe ¥ XapaKTepuU3ylolleecs: He-
TpaBMaTUYECKMM CMeEIIEHMEM ITPOKCUMAIbLHOTO
smudu3sa 6eqpeHHON KOCTH TI0 JMHUU STUbU3apHOi
POCTKOBOJI TIJIACTMHKMY, Yallle BCEro B AOPCATbHOM U
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MeouanbHOM HampasaeHusix [28, 29, 30]. OcHOBOV
pasBuTusl 6ymyuieit medbopmanuy SIBISIETCS OCTPOe
WX XPOHMYECKOe CMellleHMe MPOKCUMAaTbHOTO 31N~
(u3a 6empeHHOIT KOCTU T10 OTHOIIEHMIO K ee IIeliKe.
JTO sIBJieHMe TIPOUCXOAUT B CBSI3M CO CHIDKEHUEM
MeXaHMYEeCKOl YCTOMUMBOCTM K Harpyskam smmdu-
3apHOTO POCTKOBOTI'O XPsIIa M3-3a qucOaIaHCca MEKIY
rOPMOHAaMM POCTa U IMOJIOBBIMY TOpMOHamu [31, 32].
B abcomoTHOM G0BIIMHCTBE CJIyyaeB Haubosee TH-
MMMYHBIMY HAIIPABJIEHUSIMM CMEIIeHUSI TOIOBKMU Gef-
PeHHOII KOCTM SIBJISIIOTCS: K3agu-KHU3Y, K3aau UIn
KHU3Y [33, 34]. O6mEN3BECTHO, YTO €AVHCTBEHHBIM
aJleKBaTHbIM METOJIOM XMPYPIMUeCKOro jeueHus Jae-
teii ¢ JOOI'BK siByisieTcst XUpyprudeckuii, a 00bem ore-
pauuyu HamnpsiMyl0 3aBUCUT OT CTEleHM CMeLeHMS
TOJIOBKM GeIpeHHOV KOCTM M XapakTepa TeYeHus 3a-
6oneBanus [35, 36, 37, 38]. Heo6xoamMMo MOAUYEPKHYTD,
YTO Jaxke HE3HAUMTEIbHAS OCTATOYHAS AedopMariys
Ha ypOBHE Mepexojia rojIoBKa — Iejika 6eIpeHHO KoC-
TH GyIeT Croco6CTBOBATh BO3HMKHOBEHUIO Cam-THIIa
(eMopoarieTabyIIpHOrO0 MMIIMHIKMEHTA ¥, COOTBET-
CTBEHHO, NPUBEJET K paHHeMy KOKcapTposy [39, 40].
[To maHHBIM JIUTEPATYPHI, & UMEHHO HayYHbIX 0030DOB,
MOCBSIIIEHHBIX BBITIOTHEHUIO TOTAIbHOTO 3HIOIPOTE-
3MPOBAHMS Y JAHHO KaTeropmu ManuyueHTOB, CpegHUM
BO3pacT Ha MOMEHT MPOBeJleHNsI OpraHo3ameniaroniei
ornepauuy Bapbupyert ot 29 1o 49 net [13, 14].

B HacTosilleM McIenoBaHUM CpemgHMit BO3pacT 72
(13,6%) mauyeHTOB C MOCAEeACTBMUSIMU TIEPEHECEHHOTO

IO3T'BK Ha MOMeHT rocnuTaaus3aluyuyu B KIMHUKY CO-
craBui 15,9*1,8 yer. C60p aHAMHECTUYECKUX TaHHbIX
TTO3BOJIMJT YCTAHOBUTD, UTO 65 (90,3%) meTsiM IIpOBO-
IWIIOCh XUPYPIUYecKoe JieueHue, MpuyeM OLHOKpaT-
Hoe. Y 7 (9,7%) mauueHTOB MPaBUJIbHBIN AMAarHO3 He
ObUT YCTAHOBJIEH, U3 HUX Y 2 JeTell MUMeJI0 MeCTO JIBY-
CTOpOHHee TmnopaxeHue. [lpu mnanupoBanum TOTC
Yy BCexX MallMeHTOB OTMEeYa/ICh PEHTreHOJOoTrMYecKue
MpU3HAKM MO0 aCeTUYECKOT0 HEKPOo3a TOJOBKU
6eqpeHHOI KOCTU C ee rpyboii medopmarimeii, 1mM60
XOHJPO/IX3a BEPTIY’KHOI BIAAMHbBI, 32 UCKIOUEHU-
eM MalMeHTOB, He TMOMyYyaBIINX JedeHus. M3yueHue
XapakTepa IMpOBeAEeHHbIX Omepaluii Mpu pasInuuHbIX
CTamMsSIX M TedeHuM 3ab0JIeBaHMST MO3BOIMIO OITpe-
IenUTh TIPUUMHBI Pa3BUTUS TepMUHAIbHOM CTaguu
KokcapTposa. Tak, 16 (25%) naiyeHTaM ¢ OCTPbIM CMe-
HIEHMEM MPOKCUMAIbHOTO 3nudu3a 6eIpeHHO! KOCTU
MPOBOAMIACh OGHOMOMEHTHAS 3aKpbITasl perno3uuus
¢ dukcanyei crmiaMy Ha Cpoke ot 5 1o 7 cyT. mocie
rOCIIMTANIM3aMM ITaleHTa B cTaroHap. Heobxopumo
OTMETUTb, UYTO Y BCEX ITUX MALIMEHTOB OCTPOE CMellle-
HMe TPOM30ILI0 Ha (oHe xpoHMueckoro. [Ipu 3TOM
B MEIMIIMHCKONM HOKYMEHTALMM YIIOMUHAHUI O IIPO-
BeIeHNM IPEHUPYIOIINX Ta300eIpeHHbI CyCTaB Ma-
HUNYJISIIMIA (TyHKUMST WIM KarcyJ0TOMMSI) HaMu He
6bUT0 06Hapy>keHO. Kpome Toro,y 11 13 16 marnymeHTOB
BbISIBJIEHBI BbIpaKEHHOE OCTATOUYHOE CMellleHue 3Iu-
dbu3a ¥ MabIIO3ULVST META/UIODUKCATOPOB B BUJIE UX
TeHeTpalMM B IOJOCTb CycTaBa (puc. 7).

Puc. 7 (a, b, ). Cepust peHTreHOrpaMM Ta300e/IpEHHBIX CYCTABOB Mal[MeHTa 14 JIeT C IeBOCTOPOHHUM KOKCapTPO30M

3 ctaguu B pe3ynbTaTe jeueHus: OOI'BK:

a, b — uepe3 6 Mec. ToCJIe BBITIOMIHEHMSI 3aKPBITOM peno3uiumu ¢ hukcalmeit myIkom CImiL
(oTMeuaeTcst HeycTpaHeHHOe CMelleHye TOJI0BKY 6eJpeHHO KOCTM IO OTHOILEHMIO K 1IejiKe CO 3HAaUMTeNbHbIM CY>KeHMeM

CYCTaBHOJA eIV Y MajIbIIo3uiMei crimiipl KupiiHepa);

C — HeIoCpeaCTBEHHO I1epen IIpoBeJeHNEM SHOOIIPOTE3MPOBaHUS (HOMI/IMO K/IaCCUMYECKHUX ITPU3HAKOB KOKCapTpo3a
3 CTaguun, OTMeUalTCA XapaKTepHbIe IJId XOHAPOJIn3a BepT)'IY)KHOI‘/'I BIIaAMHBI €€ MPOTPYy3UAd C KpaHMAJIbHOM CMelleHnemM

TOJIOBKM 6€[IpEHHOI KOCTH)

Fig. 7 (a, b, ¢). X-ray series of a 14-years-old patient with 3 grade left-sided hip osteoarthritis as a result

of SCFE treatment:

a, b — X-ray of the hip joints 6 months after closed reduction with a K-wires fixation (accompanied by uncorrected
displacement of the femoral head relative to the femoral neck with a significant joint space and malposition

of the K-wires);

¢ — X-ray of the hip joints just before THA (in addition to the classic signs of 3 grade hip osteoarthritis,
typical for acetabulum chondrolysis protrusion with cranial displacement of the femoral head is observed)
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Puc. 7 (d). Cepust peHTreHOrpaMMm Ta306€eJpeHHbBIX CYCTABOB MaleHTa
14 et c 1eBOCTOPOHHMM KOKCapTPO30M 3 CTaAuy B pe3ysbTaTe

nevyenus IO3I'BK:

d — cpemHeCPOUHbBIN Pe3y/IbTaT BHITOTHEHNSI TOTAIbHOI 6eCclieMeHTHOM
apTPOIUIaCTUKY cucTemMoit Zimmer Biomet (yamka Trilogy IT® 62 mm;
Hosxka Alloclassic® 6, mapa TpeHMsI — KepaMyKa — II0IepeYHOCBSI3aHHbI
TIO/IM3TWIEH) C ayTOIJIACTUKO THA BEPTIY)KHOV BIIaAVHBI

Fig. 7 (d). X-ray series of a 14-years-old patient with 3 grade left-sided

N3 49 (75%) nauyeHTOB C XpOHMYECKMM TeUeHMeM
3abosieBaHMs U CMellleHreM snudu3sa k3aau Ha 30° u
6ojiee BHECYCTABHAsl BaJIbIM3UPYIOIIAsl OCTEOTOMMUSI
GepeHHO KOCTM 6blla BBITIOJIHEHA B 42 Cydasx,
a BHYTPUCYCTaBHble OCTEOTOMMUM (KOpPUTUpPYIOLIAs
TpaHCIepBUKaIbHAS OCTEOTOMMUS MU MOZUPULIN-
poBaHHag omnepauus Dunn) — B 7. IsyyeHue cepuu
PEHTreHOTpaMM J[JaHHOJ KaTeropMm MNalueHTOB
1ocjae XUPYPTUIECKOro JieueHUs TI03BOIUIIO OIpe-
JeJUTb NPUYMHY PasBUTUS TEPMMHAJIbHON CTaguU
apTposa Ta3obeApeHHOTO cyctaBa. Tak, y mauueH-

osteoarthritis as a result of SCFE treatment:

d — mid-term result of THA performed with the Zimmer Biomet system
(Trilogy IT® 62 mm cup; Alloclassic® 6, ceramic-crosslinked polyethylene)
and autoplasty of the acetabular floor

TOB C KOppEeKLel NPOCTPAaHCTBEHHOIO MOJIOXEHUS
CMellleHHOTOo 3n1du3a myTeM BhITTOTHEeHUST OKOJIOCY-
CTaBHOIT OCTeOTOMMUM GeIpPeHHOI KOCTU KOKCApTPO3
pasBwWICS B pe3y/ibTaTe pOTaluy MPOKCUMAaTIbHOIO
oTHesia Krepeay Ha BenMunuHy 6omee 45° (puc. 8).

V BCcex MNalMeHTOB, KOTOPBIM BBIMOJHSIN BHY-
TPUCYCTaBHbIE OCTEOTOMMM, IMAarHOCTUPOBAH acemn-
TUYECKUI HEKPO3 TOJOBKU OGedpeHHOl KOCTU C ee
rpy6oii medopmanueit, KOTOPbIii Pa3BUJICSI B CBSI3U
C HapylleHMeM apTepuaabHOi Mepdy3uu TOIOBKU
6enpeHHOIT KOCcTH (puc. 9).

Puc. 8 (a, b, ¢, d). Cepusi peHTreHOrpamMm Ta306eqpPeHHbIX CYyCTaBOB
naimyeHTa 16 et ¢ IpaBOCTOPOHHUM KOKCapTPO30M 3 cTafiun

B pesyabraTe geueHust FOOI'BK:

a, b — peHTreHOrpaMMmbl B TiepeJHe3agHel 1 aKCUaTbHOI
MPOEKIUSIX Ha MOMEHT ITIePBUYHOTO 06pAIeHNS B OAVH

M3 CTAIMOHAPOB (CMeleHe TOJI0OBKY MPaBoit 6eIpeHHO KOCTU

K3aau Ha 50°);

¢, d — peHTreHOTpaMMBbl B IepegHe3aIHel M aKCUATbHOM MPOEKIIMSIX
HernocpeACTBEHHO MOC/Ie TPOBeleHNsI POTallMOHHOM OCTEOTOMUY
6eIpeHHO KOCTY C OCTEOCUHTE30M TUIACTUHOI C YITIOBO#
CTabMIIBHOCTBIO (BOCCTAHOBJIEHBI TPOCTPAHCTBEHHBIE COOTHOIIEHUS
B CHCTEMe «BePTIysKHas BIIaAyHa — rOJIOBKA — liejika 6epeHHOi
KOCTM» 3a CUeT POTaluy IIPOKCUMAaIbHOIO OT/Aesa KIepean

B FOPM30HTAIbHOI TUIOCKOCTY Ha 50°)

Fig. 8 (a, b, ¢, d). X-ray series of a 16-years-old patient with 3 grade right-sided osteoarthritis as a result of SCFE treatment:
a, b — X-rays of the hip joints in the anteroposterior and axial views at the time of initial admission (a posterior
displacement of the head of the right femur by 50° is observed);

¢, d — X-rays of the hip joints in the anteroposterior and axial views just after rotational femoral osteotomy and
osteosynthesis performed with an angle stable plate (spatial relations in the “acetabulum — femoral head — femoral neck”
system are restored due to anterior rotation of the proximal part in horizontal plane by 50°)
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Puc. 8 (e, f). Cepus peHTreHOrpaMM Ta300eIpeHHBIX CYCTABOB IMalMeHTa 16 JIeT C TPaBOCTOPOHHMUM KOKCapTPO30M

3-1i craguu B pesynbrate jiedeHus FOOI'BK:

e — yepes M0JITOPA rofia 1ocjie MpoBefeHMs MEPBUYHOTO XUPYPTrUUECKOTO0 JeueHus

(MpU3HAKY TEPMUHATBHOI CTaIUM KOKCAPTPO3a C MOABBIBUXOM 6eJpa);

f — cpenHeCcpOYHbI pe3yIbTaT TOTAILHOTO SHAOMPOTE3UPOBAHMS cUcTeMOl Zimmer Biomet (vamka Trilogy IT® 52 mm;
Hoxkka Alloclassic® 4, mapa TpeHMsI: KepaMiuKa — IOTIePEeYHOCBSI3aHHbIN MOMMITUIIEH) C ayTOIIJIACTUKOI CBOAA
BEPTIY>KHOM BITaJAVHBI

Fig. 8. (e, f). X-ray series of a 16-years-old patient with 3 grade right-sided osteoarthritis as a result of SCFE treatment:
e — X-ray of the hip joints in a year and a half after primary surgical treatment (signs of end-stage hip osteoarthritis with
hip subluxation are observed);

f — mid-term result of THA performed with the Zimmer Biomet system (Trilogy IT® 52 mm cup; Alloclassic® 4,
ceramic-crosslinked polyethylene) and autoplasty of the acetabular arch

Puc. 9 (a, b). Cepust peHTreHOrpaMm Ta3o0elpeHHbIX CYCTaBOB MalMeHTa 16 JIeT ¢ IeBOCTOPOHHMM KOKCapTPO30M
3-ii craguu B pe3ynbraTe JeueHus OOT'BK:

a,b — peHTreHOTpaMMBbl B IiepegHe3aqHEN U aKCUATbHO MPOEKIMIX HA MOMEHT IIEPBUYHOTO 06paleHNsI

B OJMH U3 CTallIOHapOB (CMellleHM e TOJIOBKYM IIPaBoii 6epeHHOI KOCTM K3aAu Ha 63° ¢ popmupoBaHueM octeoduta
B MecCTe [lepexofia «IoJI0BKa — Liejikar», MpU3HaKM CMHTO3MpoBaHus GpusapHoro xpsiia snmdusa)

Fig. 9 (a, b). X-ray series of a 16-years-old patient with 3 grade left-sided osteoarthritis as a result of SCFE treatment:
a, b — X-rays of the hip joints in the anteroposterior and axial views at the time of initial admission (a posterior
displacement of the head of the right femur by 63° with developing osteophyte at the “head-neck” junction and signs
of the epiphysial cartilage formation are observed)
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Puc. 9 (c, d, e, f). Cepust peHTreHOrpamMm Ta306eIpeHHBIX CYCTABOB MallMeHTa 16 JIeT C IEBOCTOPOHHMUM KOKCApPTPO30M

3-1i craguy B pesynbrate jedeHus OOI'BK:

¢, d — peHTreHOrpaMMBbl B ITepeHe3aIHe U aKCUATbHO MPOEKIMSIX HEMIOCPEICTBEHHO MOC/Ie TPOBeIeHMS
BHYTPUCYCTABHO KOPPUTUPYIOIIEH OCTEOTOMMM IIEH KM 6eIpeHHOI KOCTY (BOCCTAHOBIEHBI ITPOCTPAHCTBEHHbIE
COOTHOIIEHUS B CUCTEME «BEPTIY)KHAS BIIaJMHa — rOJIOBKA — IIejika 6epeHHOIT KOCTI»);

e — yepes roJ, Iocje MpoBeleHNs] TePBUYHOTO XMPYPIUUeCcKOro JieueHUs! (MMPU3HaKM aceNTUYeCKOro HeKpo3a rojIoBKU
6eIpeHHO KOCTH C ee Tpyboil MHOTOIUIOCKOCTHO AedopMatiyieit 1 MogBbIBUXOM 6eipa);

f — cpemHeCpOYHbI pe3yIbTaT TOTATLHOTO SHAOMPOTE3UPOBAHMUS CUCTEMOI Zimmer Biomet

(vamka Trilogy IT® 48 mm; HokKka Alloclassic® 5, mapa TpeHMsI KepaMyKa — MOTIePEYHOCBI3aHHbBI TTOMVITUIIEH)

Fig. 9 (c, d, e, f). X-ray series of a 16-years-old patient with 3 grade left-sided osteoarthritis as a result of SCFE treatment:
¢, d — X-rays of the hip joints in the anteroposterior and axial views just after intraarticular corrective osteotomy

of the femoral neck (spatial relations in the “acetabulum — head — femoral neck” system are restored);

e — X-rays of the hip joints in a year after primary surgical treatment (signs of aseptic necrosis of the femoral head with its
gross multiplanar deformation and hip subluxation are observed);

f — mid-term result of THA performed with the Zimmer Biomet system (Trilogy IT® 48 mm cup; Alloclassic® 5,

ceramic-crosslinked polyethylene)

ITpo6ieme neuenns geteit ¢ KOOTBK exxeromgHo mo-
CBSIIAETCS OOJBIIOE YMCAO HAYYHBIX paboT. ToIbKO
B 6ase maHHbIXx PubMed 3a mocinenuue 10 jgeT HaMu
obHapykeHo 327 crateii. HecMoTpst Ha TO, UTO s,
aBTOPOB MMIIET O JOCTATOYHO BBICOKOV 3¢ deKTUB-
HOCTY BBITIOJIHEHUS TlepegHepPOTallMOHHOM KOp-
PUTUPYIOIIEI OCTEOTOMMUM OeIPEeHHOI KOCTM Kak
B CaMOCTOSITeJIbHOM BapMaHTe, TaK M COYeTaHUU
C MOIeNUpYIoINIel pe3ekineil u Hu3BegeHueM 60Jb-
moro Beprena [41, 42, 43, 44]. Ilonasnsioliee 60b-
LIIMHCTBO MCCIeAoBaTeneil, HeCMOTPSI Ha TexXHuUue-
CKYIO CJIOKHOCTb M IJIUTENIbHYIO KPUBYIO OOYUeHMS
XUpypra, OTMeUarT 3HAUMMO JIyuliie QyHKIIMOHATb-
Hble U PEHTTeHOJIOTMUYeCKMue pe3yabTaThbl JieueHUs
JIAHHOJ KaTeropuu AeTeil UMeHHO MPU BbITIOJIHEHUU
MopuduiMpoBaHHoit onepaiuy Dunn [45, 46, 47].

ITpu BbINONHEHUM (GUKCALIUM TOJIOBKU OempeH-
HOI KOCTM in Situ TpakKTU4YeCcKu BCeMM aBTOpaMu
MCITONb3yeTcs 60 KaHIONMPOBAaHHBIN, 1160 Tee-
CKOTIMYECKUI BUHT, KOTOPbIN TO3BOJISIET HE TOJIbKO
MPeOTBPATUTh CMeIeHNe ITPOKCUMAabHOTO 3Mnbu-
3a 6epeHHO KOCTH, HO M He MPENsITCTBYeT Ja/bHeli-
1IeMy pOCTy IIeliky ¥ peMOAeIMpOBaHMNI0 MeTasIu-
dbusapHoii obmactu [35, 48].

Ananus 3(pHeKTUBHOCTM TPOBEIEHHOTO XUPYPTHU-
YeCcKOro JieueHMsl MauyueHToB, crpagatonux KO3IBK,
MI03BOJIIET HaM cChAejaTh 3aK/JIioueHue O TOM, UTO
y DAaHHOI KaTeropuu [eTeil TepMMHaJIbHAs CTaaus
apTposa B Bo3pacTe A0 18 net pa3Buiach BCIeACTBUE
OIIMGOK, MOMYIIEHHBIX IIPY BbIOOpPE METOOMKU XU-
PYPTUUECKOTO JIeueHUsT ¥ HeIloCpeICTBEHHOM ee TeX-
HUYECKOM MCIIOJTHEHUN. ITO, C OGHOM CTOPOHbBI, CBU-
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JIeTeIbCTBYeT O HEeMOCTATOYHON OCBEIOMIEHHOCTHU
CIIeLIAICTOB B POCCUICKMUX PErMOHAX O COBpEMeH-
HbIX 3G (PEKTUBHBIX METOIAX JIEUeHMS TaHHO Kare-
rOpMM MAIMEeHTOB, C APYToi CTOPOHBI, 0 HEO6XOAMMO-
CTY CepPhe3HOTO IMOAX0Aa K 06yUeHMIO CIelMalIiCTOB
XUPYPTUYECKMM TEXHMKAM BBITIOJHEHMUS MOOO0OHbIX
BMeILIATe/IbCTB.

Bbonesss Jlerra-Kanbse —-IlepTeca

Bosnesns Jlerra—Kanbse —IlepTeca — omHO 13 pacIipo-
CTpaHEeHHbBIX MPUOOpPeTeHHbIX 3aboieBaHMIT Tazobe-
JIPEHHOI0 CyCTaBa B A€TCKOM BO3pacTe, KOTOPOe aua-
rHoctupyetcs B 0,4-29,0 cayvasx Ha 100 000 mereri.
Hamn6omnee yacto BJIKII Bo3HMKAEeT B BO3pacTe OT 4 10
8 et [49, 50, 51]. HeBO3MOXKHOCTD IPOBEIEHNS STUO-
MaTOTeHeTUYECKOTO JIEYEHUSI TOCTYKUIO CTUMY/IOM
K pa3paboTKe pasjMYHBIX METOIMK Teparyuu, KOTO-
pble TOJKHBI ObLIM TIPEJOTBPATUTD TaKMe OCIOXKHE-
HMSI, KaK HeCTabMJIbHOCTh Ta300eIpeHHOro CycTaBa
B BUAe MOABbIBMXA U (opMUpOBaHME MHOTOIUIO-
CKOCTHBIX JedopMalnuii MPOKCMMATIbHOTO OTHesa
6edpeHHO KOCTH, a MPU HEeOOXOAMMOCTY YCIIEIIHO
UX JIMKBUAMPOBATh. B coBpeMeHHOM Mupe o6Iie-
MNpPM3HAHHBIM CTaHAAPTOM JiedeHus geteil ¢ BJIKII
SIBJISIETCS] IPUHIUIT containment therapy [52, 53, 54].
CyTb ero 3aK/II0YaeTCs] B JOCTVKEHUY CTEITeH KOCT-
HOTO IOKPBITUSL, paBHOM eguHuiie. [Ipu oTCyTCTBUMN
MPU3HAKOB IOABbIBMXa Gempa containment therapy
MIPOBOAMUTCSI KOHCEPBATMBHO C IPMMEHEHMEM pa3-
JIMYHBIX OTBOISIINX OPTOIEINYECKUX KOHCTPYKLIMIA.
B cayyasx chopMupoBaBIleiicss HeECTaOMIbHOCTYU
Ta300eJPEHHOT0 CyCTaBa MCIIOMb3yeTCS ITPUMHLINAIT
primary surgical containment, a omepaiiuei BbI6O-

pa, 10 MHEHUIO MHOTUX aBTOPOB, SIBJISIETCSI TPOMHAS
ocreoTomus Tasa [55, 56, 57].

B Hame nccinemoBanue Bounu 34 (6,4%) namyeHTa
C MOCTAeACTBUSIMM TlepeHeceHHoi 6omesHu Ilepreca.
CpenHuii BO3pacT Maly€eHTOB HAa MOMEHT TOCIUTa-
musanuy coctaBui 15,1£1,2 roga. C omHOI CTOPOHBI,
OTPaJIHO, YTO 3TO OKa3ajach camasi HEMHOTOUYMC/IeH-
Hasl Ipymma cpedy BCeX JeTeil ¢ OpToreanvecKuMu
3aboneBaHMsIMM TaszobempeHHOro cycraBa. C npy-
roil CTOpPOHBI, U3yUYeHMe NaHHBIX aHAMHe3a BBISIBU-
jo, uto 25 (73,5%) mMmalnMeHTOB IOC/TAEe TOCTAHOBKU
KOPPEKTHOTO [AarHosa IoMydyaayM KOHCEPBATUBHOE
JleueHye 6Ge3 cobOMIOAEHMS MPMHIMIIA containment
therapy, T.e. B MOJaB/SIIONIEM OOJBIIMHCTBE CIyda-
€B MCKJ/TIOUasach JIMIIb OCeBasi Harpy3ka Ha HUKHIOK
KOHEUHOCTb ¥ Ha3HAyajICs CTaHAAPTHbINA s J1I060-
ro OpTOIeaMUecKOro 3aboneBaHMsl JETCKOTO Taso-
6eIlpeHHOro CycTaBa KOMILUIEKC BOCCTAaHOBUTEIbHOM
Tepanuyu, B KOTOPYIO BXOAWIM Maccax, JieduebHast
TMMHACTMKa U Takue (usuorepamneBTUUECKME TPO-
LIeIyphl, Kak 3/IeKTpodopes Kaablysl Ha Ta306eqpeH-
Hble CYCTaBbl ¥ 3YyOWUIMHA/TPeHTaa Ha TOSICHUY-
HO-KPECTLIOBBIN OTHes MMO3BOHOYHMKA. [I0CTOSSHHBIM
CITYyTHUKOM €CTeCTBEHHOTO TeUYeHMUs I1aToJorude-
CKOTO TIpoIlecca B TOJIOBKe GeIpeHHOM KOCTU SIBJIS-
€TCSI CMHOBUT, HaJIMUME KOTOPOTO B COBOKYITHOCTU
C OTCYTCTBMEM JieueHMsl T10 MIPUHLMUIY containment
therapy mpuBOOMT K SKCTPY3MOHHOMY ITOJBBIBUXY
¢ dbopmupoBaHMeM rpyboil MHOTOIJIOCKOCTHONM [e-
(dopmManyy roJoBKY ¥ BTOPUUHOI fedopMaluy BepT-
JIYSKHOJ BIAAMHBI. TO 0COOEHHO YaCTO HABGIIOmAeTCs
y JIeTeii B BO3pacTe cTapiie 6 JieT ¢ Cy6TOTaIbHbIM
WIN TOTQJIbHBIM mopaskeHueM (puc. 10).

|

Puc. 10. PenTreHorpaMmbl Ta306eIpeHHbIX CYCTABOB MallKeHTa 16 JieT c 1IeBOCTOPOHHMM KOKCapTPO30M

TEePMUHAJIBHOM CTaguu, pa3BuBliemMmcs B pesyabraTte bJIKII:

a — repep, MpoBeleHeM TOTATbHOTO YHAOMPOTe3MPoBaHMs (achepuyHas roioBKa 6eApeHHOI KOCTU C BTOPUYHOIA
nedopmalimeit BepTay>KHOM BIIALMHBI Y HATMUMEM OUCTPOGIUECKOit KUCTHI B ee CBOAe, TIOABBIBUX Oesipa)

b — cpegHecpoUHbBIi pe3y/IbTaT TOTAJbHO apTPOIIaCTUKY cucTeMoii B. Braun Aesculap (wamika Plasmafit® 50,
HOkka Metha® Short Hip Stem, mapa TpeHus1 KepaMuka — MOTEePeYHOCBSI3aHHbI MTONUITUIIEH)

Fig. 10. X-ray of the hip joints of a 16-years-old patient with end-stage left-sided hip osteoarthritis as a result of LCPD:
a — before THA (aspherical femoral head with secondary deformation of the acetabulum, a dystrophic cyst in its arch

and hip subluxation are observed);

b — mid-term result of THA performed with the B. Braun Aesculap system
(Plasmafit ® 50 cup, Metha® Short Hip Stem 4, ceramic-crosslinked polyethylene)
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OcranbHbIM 9 (26,5%) mauyeHTaM, COIJIACHO Mpe-
CTaBJIEHHBIM MMM BBITIMCHBIM 3MMKPU3aM U pEeHTre-
HOrpaMMaM, MPOBOAUIOCH XUPYPrUUecKoe JeyeHue.
CemMu neTsiM IPOBOAMIIACH TyHHenusaius, 3pdek-
TUBHOCTb KOTOPOW y AaHHOM KaTeropmu MnamyeHTOB
He MMeeT HayYHOTO 060CHOBAaHMS, a IBYM — Bapu3u-
pYIOIIast OCTEOTOMMUSI 6eIpeHHOI KOCTM.

Takum 06pa3oM, UCXO[IS U3 TIOTYIEHHbIX JAHHBIX,
MOKHO CIenaTh 3aK/JiueHue O TOM, UTO MPUUMHOM
pPa3BUTUSI TEPMUHAIBHON CTaAUM KOKCApTpo3a y IMa-
LIMEHTOB JaHHON TPYIIIHI SIBJISIOCH ITpeHebpekeHye
cobmoneHueM MpuUHLMIIA containment therapy, 4to
COOTBETCTBYET JaHHBIM MUPOBOI TUTEPATYPHI [9].

OI'paHM'-IEHMSI uccjiaeaoBaHmUs

V psiia ManyeHTOB Ha MOMEHT IOCTYIUIEHNS B K/IMHMA-
Ky LleHTpa YaCTMYHO OTCYTCTBOBAJIM apXMBHbIE PEHT-
reHOrpaMMbl, UYTO B 3HAUMTEIbHOM Mepe YCIOKHUIO
MpoBefeHne 6ojiee IOAPOGHOIO aHaaM3a IPUUUH
pa3BUTUS KOKcapTposa 3-i craguu. VcciemoBaHue
MIPOIOJIKAETCS — IIAHMPYETCs IPOBeIeHye aHaIn3a
MPUYMH HEOOXOOMMOCTM BBIITOJHEHUSI TOTAJbLHOIO
SH/IOIIPOTE3MpPOBAHMSI Ta306eIPEeHHOr0 CycTaBa [0
IOCTVKEHMSI BO3pacTa COBEPIIEHHOIETUSI B IPYIUX
HO30JIOTMYECKIUX TPYIIIax.

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuk  ¢uHaucupoeanus. ABTOpPbI  3aSIBJISIIOT
06 OTCYTCTBMM BHEIIHEro (GMHAHCMPOBAHUS MIPU MPOBe/e-
HUY UCCIIeJOBaHUSI.

Bo3moxcHblii KOH(IUKM uHmepecos. ABTOpPHI IeKia-
PUPYIOT OTCYTCTBME SIBHBIX Y MOTEHIUATBHBIX KOHGINKTOB
MHTEPEeCOB, CBSI3aHHBIX C MyOIMKaIIMel HACTOSIIEN CTAThU.

Amuueckasn 3xkcnepmusa. He ipyumeHnma.

HngopmupoeanHoe coenacue Ha ny6aukayuio. ABTOpbI
MOIYYMJIM TIMCbMEHHOe corjacue 3aKOHHBIX ITpe/iCcTaBy-
Tejieil MalyeHTOB Ha MyGIMKAIVI0 MEAUITMHCKUX HaHHBIX
” U300paskeHmIA.
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Influence of Age on Pelvic Inlet and Outlet Radiographic Views

Nikita N. Zadneprovskiy, Faat A. Scharifullin, Alexander I. Zhukov, Tatyana G. Barmina,
Pavel A. Ivanov

Sklifosovsky Research Institute For Emergency Medicine, Moscow, Russia

Abstract

Background. Unstable fractures of the posterior pelvic ring represent a pressing concern in trauma surgery.
Minimally invasive osteosynthesis techniques have gained widespread acceptance in contemporary practice.
Accurate radiographic visualization is a critical component for the precise and successful placement of iliosacral
and transsacral screws. Obtaining and accurately interpreting X-ray images can pose challenges in specific
clinical situations, particularly those involving age-related skeletal changes.

The aim of the study is to assess the influence of the patient’s age on the measures of pelvic radiographic inlet
and outlet views angles for performing a sacral fracture fixation using cannulated screws.

Methods. A retrospective analysis of CT data was conducted on 106 patients with posterior pelvic ring injuries
requiring cannulated screw fixation. Preoperative CT scans were reconstructed into sagittal projections. We
performed construction and measurement of the true inlet angle, super-inlet angle, pelvic outlet angle, sacral
concavity angle, promontory angle, S1 and S2 outlet view angles. Statistical correlation between sacral tilt angle
and the patient’s age was assessed.

Results. A two-step cluster analysis divided the patient cohort into two groups with significant differences
in pelvic outlet angles and age (N, = 64, N, = 42). Statistically significant differences were found
between the two clusters in all the studied parameters: median values of true pelvic inlet angles were
27.2° [23.2-32.2] and 18.2° [11.4-26.6] respectively (p<0.001); super-inlet angles were 42.5° [39.3-47.8]
and 36.2° [28.7-42.8] respectively (p<0.001); promontory angles were 128.1° [123.3-133.2] and 122.1°
[115.6-129.3] respectively (p=0.003); pelvic outlet angles were 62.6° [58.4-69.6] and 50.3° [45.9-53.5]
respectively (p<0.001); S1 outlet angles were 51.8° [48.9-56.5] and 46.8° [43.1-50.2] respectively (p<0.001);
S2 outlet angles were 40.8° [37.3-44.6] and 35.7° [30.9-38.6] respectively (p<0.001); the mean of the sacral
concavity angles was 174.8°+10.5 and 152.1°+38.2 respectively (p<0.001); and the main age was 41.6£18.7 and
69.2%16.1 years respectively (p<0.001). A statistically significant inverse correlation between age and pelvic tilt
angle (p =0.534; p<0.001) was found. A novel diagnostic method for identifying sacral dysmorphism using angle
measurement within the S1 bone corridor is presented. The sacrum was considered dysmorphic if the angle was
equal to or less than 5°.

Conclusions. As the patient’s age increases by one year, pelvic outlet angle decreases by 26°. If pelvic inlet angles
are equal to or less than 14.45°, the difficulties in visualizing S1 and S2 outlet views during surgery are to be
expected. The median of angles difference before and after anterior sacral tilt correction using a coccyx pad was
9.4° with interquartile range from 7.8° to 11°. Significant anatomical variations in posterior pelvic ring structure
were observed among the study cohort. Preoperative CT sagittal reconstructions allow appropriate planning of
intraoperative visualization considering expected intraoperative radiographic inlet and outlet views.

Keywords: true inlet view, standard inlet view, super-inlet view, S1 outlet view, S2 outlet view, bone corridor,
pelvic fracture.
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KoppenaunoHHasa cBsi3b MeXAy BO3pacTOM U PeHTreHONI0rMYeckuMm
NpoeKunsaMU BXOAA M BbIXOAA U3 Ta3a

H.H. 3aguenposckuit, ®.A. lllapudymmnn, A.W. )Kykos, T.I. Bapmuna, I1.A. ViBaHOB

I'BY3 «HayuHo-uccnedosamensckuii uHcmumym ckopoti nomowju um. H.B. CKaugocosckozo
Tenapmamenma 30pasooxparenus 2. Mockewl», 2. Mockea, Poccus

Pecdepar

AxkmyansHocme. HecTaGuIbHbBIE MTEPETIOMBI 33JHETO TIOMYKOJIbIIA Ta3a SBJSIIOTCST aKTyaIbHOI MPOGIEMOit B XMPYPruy MOB-
pexxueHuit Kocreit ckenera. Ha coBpeMeHHOM 3Tame Haubosblllee pacpocTpaHeHMe MOMyYMIM MaJlOMHBAa3UBHbIe MeTO-
IVIKM OCTeoCHHTe3a. IIpaBuibHas peHTreHOMorMuecKasi BU3yaan3almsi sIBsIeTCs] BaXKHOM COCTaBIIsIIONIeli KOPPEKTHOM U
YCIIELTHOM YCTAaHOBKM MIMOCAKPaIbHBIX M TPAHCCAKPaIbHBIX BUHTOB. [ToydeHne 1 TOUHOe MHTepIIpeTMPOBaHNe PeHTTre-
HOBCKMX CHMMKOB MOXET ObITh CJIOKHOI 3a/1aueil B OPe/IeIeHHbIX KIIMHUYECKUX CUTYALMSIX, CBSI3aHHBIX C BO3PACTHBIMU
M3MEHeHMSIMU CKeJleTa.

Ilenwto viccienoBaHMs SIB/SUIACh OLleHKA BAMSIHMSI BO3pacTa MallieHTOB Ha BeJIMUMHY YITIOB PeHTIeHONIOTUYeCKUX ITPoeK-
LIMI1 BXOJZla ¥ BBIXOJA U3 Ta3a [I/Is1 BBIOMIHeHMSI (pUKcaly IepeioMOB KpecTLia KaHIOIMPOBAaHHbIMM BUHTAMMU.

Mamepuan u memodul. 17151 TpOBeAEHMS MCC/IENOBAaHMS BbITTOHEH aHaM3 AaHHbIX KT 106 maiyeHTOB ¢ TOBPEXIEHUSIMU
3aIHEeTo0 OTZesia Ta3a, Tpe6oBaBIIMMM QUKCALUY KAaHIONIMPOBAHHBIMYM BUHTaMM. VICTIOb30BajIM PeKOHCTPYMPOBAHHYIO ca-
ITUTTaIbHYIO MpoeKLMIo mpenonepauyoHHbix KT. Bbui IpoBeeHbl TOCTPOEHMSI M M3MEPEeHMSI YIJIOB UCTMHHOTO BXOJa, CY-
MepBX0/ia, YITIOB PACKPBITUSI Ta3a, BOTHYTOCTM KpecCTLa, IPOMOHTOPUYMa, BbIXxoza 13 Ta3a S1, Beixoza u3 Tasa S2. OleHeHa
CTaTUCTMYECKAs] KOppeJIsILys yIia Hak/IOHA KpecCTia C BO3pacToM MalMeHTa.

Pe3ynvmamet. [IByX3TalHblli KIacTepPHbIN aHAAN3 pa3enil COBOKYITHOCTh MAalMeHTOB Ha JIBe TPYIIIIbI C CYLIeCTBeHHbI-
MM Pa3AUUMAMM I10 YIJIaM PacKpbITys Tasa 1 Bo3pacty (N, = 64; N, = 42). Mexay AByMs KIacTepaMu 110 BCEM MUCUIeNy-
eMbIM IapaMeTpaM BbISIBJI€HbI CTATUCTUUYECKM 3HAUMMBbIe Pasanuysi: MeJMaHHble 3HaUeHMS YIJIOB MCTMHHOTO BXOZa B
Taz — 27,2° [23,2-32,2] u 18,2° [11,4-26,6] cooTrBeTcTBeHHO (p<0,001); cynepBxoma B Ta3 — 42,5° [39,3-47,8] u 36,2°
[28,7-42,8] coorBeTcTBeHHO (p<0,001); yrmoB mpomoHTOpuyma — 128,1° [123,3-133,2] u 122,1° [115,6-129,3] co-
oTrBeTcTBeHHO (p = 0,003); yIIOB packpbiTusi Taza — 62,6° [58,4-69,6] u 50,3° [45,9-53,5] cooTBeTcTBeHHO (p<0,001);
ymioB Beixoga S1 — 51,8° [48,9-56,5] 1 46,8° [43,1-50,2] coorBeTcTBeHHO (p<0,001); yrios Bbixona S2 — 40,8° [37,3-44,6]
u 35,7° [30,9-38,6] coorBeTcTBeHHO (p<0,001); cperHee yIIOoB BOTHYTOCTM KpecTia — 174,8+10,5° u 152,1+38,2° cooT-
BeTcTBeHHO (p<0,001); Bo3pacra — 41,6%¥18,7 u 69,2%¥16,1 net coorBeTcTBeHHO (p<0,001). BhIsIBIIEHA 0OpaTHAs CTATU-
CTUYECKM 3HAUYMMAasl KOppeJsIMOHHAs CBSI3b MEXIy BO3pacTOM M YIJIOM HakjaoHa tasa (p = 0,534; p<0,001). B mporecce
BBITIOJTHEHUSI UCCIeOBaHMUs GbLT pa3paboTaH CIoCo6 ONpefeneHust XUPYyPruueckoro qucmMopdn3mMa KpecTiia ¢ IOMOIIbI0
MOCTPOEeHMSI yIVIa B IIpefenax KOCTHOro Kopuaopa S1. Yroi, mpu KOTOPOM MBI CUMTaeM KpecTel, AMCMOPGUIHBIM, paBeH
WAV MeHble 5°.

3axnatoueHue. [Ipy yBenuueHMM BO3pacTa MalyieHTa Ha OAVH IO, YTOJl pacKpbITHA Ta3a yMmeHbliaeTcs Ha 0,26°. [Ipu yrie
MCTUHHOTO BX0Ja, pAaBHOM M1 MeHblle 14,45°, ciieayeT oXKuaaTh CJIOKHOCTY BU3yaIU3al[My IIPOEKLUMYM BhIXOAO0B S1 m S2
BO BpeMs orepaiuu. MennaHa pasHULBI YITIOB IO ¥ ITOC/Ie KOPPeKIMM IepelHero HaKJIoHa KpecTia Mpy MOMOLIY MO -
K/IaJbIBaHMS BaaMKa IOJ KOMUMK cocTaBuia 9,4° ¢ MHTepKBapTUIbHBIM pasMaxoM oT 7,8° mo 11°. Cpenyt BK/IIOUEHHBIX
B MICC/IeJOBaHMe MalleHTOB BbISIBJIeHbI 3HAUMTeIbHbIEe aHATOMMYECKIEe Pa3aNUMs B CTPOEHMSI 3aIHETO MOMYKOIbIla Ta3a.
N306pakeHus1 CAaTUTTAAbHOM PEKOHCTPYKIMYU MpenonepauyonHoi KT Mo3BOMSIOT COOTBETCTBYIOIMM 06pasoM CIiia-
HMUPOBAThb MpeloNepallMOHHYI0 BU3YaIM3aLlyI0 C YIeTOM IpeAIogaraeMblX MHTPaOepaliIOHHbIX PEHTIeHOTOTUYeCKUX
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BACKGROUND

Minimally invasive fixation of sacral fractures
with iliosacral or transsacral screws is a wides-
pread method of treatment of unstable posterior
pelvic ring fractures [1, 2, 3, 4]. Pelvic inlet and
outlet views combined with lateral X-ray views
are used intraoperatively for screw insertion [5, 6].
A deep knowledge of anatomy helps to distinguish
the typical structure of the upper sacrum from
different variants of its dysmorphism [7, 8,
9, 10]. Preoperative computed tomography (CT)
scans are necessary to understand the structure
of the sacrum, to plan the radiographic angles of
pelvic inlet and outlet views, and to determine
direction of cannulated screws [6, 11]. Neglecting
preoperative planning may result in an increased
duration of surgery and radiation exposure.
Proper patient positioning on the operating table
depending on the sacral tilt helps to achieve
optimal C-arm angles [4, 12].

Different degrees of sacral kyphosis or lumbar
lordosis and the presence of any degree of sacral
dysmorphism suggest a wide range of pelvic inlet
and outlet angles|[5, 13, 14]. Preoperative CT scans
not only help to study the features of a fracture
but also can be used to preliminarily determine
the optimal inlet and outlet angles. This allows
surgeons to obtain the necessary image during
the surgery in almost all patients. In addition,
they may be useful in complex clinical situations
including morbid obesity, senile osteoporosis,
and intestinal pneumatization.

Aim of the study — to assess the impact of
patients'age on thevalue of angles of radiographic
pelvic inlet and outlet views to fix sacral fractures
with cannulated screws.

METHODS

A retrospective study enrolled 106 patients
admitted to the Sklifosovsky Research Institute
for Emergency Medicine with a radiologically
confirmed horizontally unstable fracture of
the sacrum from anteroposterior and lateral
compression (61B1-3 according to the AO/OTA
2018 classification [15]). Patients with vertical
pelvic instability (61C according to the AO/OTA
2018 classification), lumbosacral joint ruptures,
fracture dislocations of the bases of the iliac
bones, as well as U-, H- and Y-shaped fractures
of the sacrum (the so-called jumper’s fractures)
were not included in the study.

The study was carried out from January
2021 to December 2023. All patients underwent
preoperative CT examination of the pelvis
in the supine position. Data processing
and measurements were performed in the
image archiving and communication system
(ClearCanvas DICOM Viewer) using the RadiAnt
DICOM Viewer software.

Plotting and measurement of the necessary
angles were performed using the reconstructed
CT scans in the sagittal view. The true inlet
angle was plotted with the apex on the S2-S3
intervertebral disc along the anterior surface, with
the ray coinciding with the vertical line drawn to
the horizontal surface of the table on which the
patient was lying, and the ray connecting the
apex of the angle and the anterior edge of the
promontory (Fig. 1a). The super-inlet angle was
plotted with the apex of the angle on the S2-S3
intervertebral disc on the posterior surface, with
the ray coinciding with the vertical line drawn to
the horizontal surface of the table on which the
patient was lying, and the ray lying on the posterior
surface of the S1-S2 sacral vertebrae (Fig. 1b).

Fig.1. True inlet pelvic angle (a);
super-inlet pelvic angle (b)
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The S1 outlet angle was plotted with the apex
at the midpoint of the superior margin of the
S1 sacral foramen, with the ray coinciding with
the vertical line drawn to the horizontal surface
of the table on which the patient was lying, and
the ray connecting the apex of the angle and the
superior edge of the pubic bone (Fig. 2 a). The
S2 outlet angle was plotted with the apex at the
midpoint of the superior margin of the S2 sacral
foramen, with the ray coinciding with the vertical
line drawn to the horizontal surface of the table
on which the patient was lying, and the ray
connecting the apex of the angle and the superior
edge of the pubic bone (Fig. 2 b).

The sacral concavity angle was plotted with
the apex on the S1-S2 intervertebral disc along
the anterior surface, with the ray coinciding
with the anterior surface of the S1 sacral vertebra,
and the ray coinciding with the anterior surface
of the S2 sacral vertebra (Fig. 3 a).

The promontory angle was plotted with
the apex at the antero-superior edge of the
S1 vertebra, with the ray lying on its anterior

surface, and the ray lying on the anterior surface
of the L5 lumbar vertebra (Fig. 3 b).

The pelvic outlet angle was plotted with
the apex on the S2-S3 intervertebral disc on
its anterior surface, with the ray lying on the
anterior surface of the S1-S2 sacral vertebrae,
and the ray connecting the apex of the angle
and the upper edge of the symphysis (Fig. 4 a).
The ABC angle for determining the upper sacral
dysmorphism was plotted with the apex on the
outer wall of the iliac bone base, with the ray that
passed as close as possible and parallel to the
upper edge of the S1 vertebra without extending
beyond it, and the ray connecting the apex of the
angle and the upper edge of the contralateral
S1 sacral foramen. The measurement of the
optimal angle of dysmorphism was performed
using the dimensions of the largest pelvis from
the entire sample. Taking into account that the
largest constrictions in the bone corridors are
at the level of the sacral foramen, we measured
the length of the AB cathetus of the ABC right
triangle (Fig. 4 b).

Fig. 2. S1 outlet view angle (a);
S2 outlet view angle (b)

Fig. 3. Sacral concavity angle (a),
promontory angle (b)
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Since we assumed that the optimal diameter
of the bone corridor was 10 mm, it would
determine the length of the AC cathetus. We
applied the obtained data to the formula for
calculating the angles in the right triangle:

AC 10mm
tg (ABC angle) AB=114 mm = 5.013°.

The angle of less than 5° was considered a CT
sign of surgical dysmorphism.

Osteosynthesis of sacral fractures was
performed minimally invasively in the supine
position. The surgical field was showered
with antiseptics, and the patient was covered
with sterile drapes according to the internal
protocol. Regional or combined anesthesia
with mechanical ventilation and myorelaxants
was used. Osteosynthesis of the sacrum was
performed with full-threaded 6.5 mm cannulated
screws (NPO “Implant-N”, Russia) and 2.5 mm
guiding wires with threaded tip (AO “Osteomed”,
Russia) using the free-hand technique. A C-arm
(Siemens Arcadis Varic, Healthineers AG,
Germany) was used for X-ray control during
the osteosynthesis. We applied iliosacral and
transsacral methods of screw insertion through
the sacrum depending on its morphological type.
In case of a normal one, the transsacral screws
were placed at the level of the S1 bone corridor.
In case of a sacral dysmorphism, the transsacral
screws were inserted at the level of S2, and the
iliosacral screws were placed at the level of S1
with an individual angle in the coronal and axial
planes. To tilt the sacrum anteriorly, a lumbar
roller was used to form excessive lordosis. To tilt
the sacrum posteriorly, a roller was placed under
the coccyx to flatten the lordosis in the lumbar
region of the spine. The resulting extension of

Fig. 4. Pelvic outlet angle (a);
construction of the triangle

for identifying the angle of
dysmorphia of the upper sacrum
in S1 (b)

the trunk by raising the pelvis above the table
allows to increase the inclination of the C-arm
orbit to visualize the pelvic outlet view. To
measure the angles before and after the sacral tilt
correction, we digitally saved the C-arm images
and then calculated the corresponding angles on
the computer.

Statistical analysis

The measurement values obtained were
statistically processed using parametric and
nonparametric tests in IBM SPSS Statistics 27
software. Quantitative variables were evaluated
for conformity to normal distribution. The
Shapiro-Wilk test was used for this purpose (with
the number of observations less than 50) or the
Kolmogorov-Smirnov test (with the number
of observations more than 50). Quantitative
variables with distribution different from normal
were described using the median (Me) and lower
and upper quartiles [Q1-Q3]. The Mann-Whitney
U-test was used to compare independent samples
if they did not follow the normal distribution
of data. The Kruskall-Wallis test was used to
compare multiple samples of non-normally
distributed quantitative variables. We used the
nonparametric Spearman's rank correlation
coefficient to study the correlation between
the events described by quantitative variables
with non-normal distribution. The strength of
correlation was assessed using the Chaddock
scale (p). Paired or multiple linear regression was
used to elaborate a predictive model describing
the dependence of a quantitative variable on
factors also represented by quantitative variables.
The ROC-curve analysis was used to assess the
diagnostic significance of quantitative variables
in predicting a certain outcome, including the
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probability of the outcome, calculated using the
regression model. A two-step cluster analysis
was used to put patients into groups based on the
similarity of their measured parameters.

RESULTS

The study group included 59 women (55.7%) and
47 men (44.3%). The mean age was 52.6%¥22.3
years (95% CI: 48.3-56.9 years).

The mechanism of injury and characteristics
of pelvic ring injuries are shown in Table 1.

The mean time to surgery was 4.9 days
(min - 1, max - 28). Osteosynthesis of the pubic
bones with locking nails was performed in
37 (35%) patients. Open reduction and internal
fixation of the symphysis rupture with a plate
were performed in 12 (11.3%) patients.

Table 1
Mechanism of injury and characteristics
of pelvic ring injuries

Parameter n (%)
Mechanism of injury
Traffic accident (driver) 22 (21)
Traffic accident (pedestrian) 31(29)
Falling on the side from a ground 48 (45)

standing position 5(5)
Other mechanism

AO/OTA classification (2018)

As a result of the two-step cluster analysis,
two clusters were determined in the structure of
the studied sample. The share of the first cluster
in the total structure amounted to 60.4%, of the
second cluster — 39.6%. The silhouette value of
cohesion and separation amounted to 0.3, which
corresponds to an average quality of clusters. The
results of comparison of the obtained clusters by
the studied parameters are presented in Table 2.

In patients of the first diagnostic related group
(first cluster N,), the mean age was significantly
lower than in patients of the second diagnostic
related group (second cluster N,): the values
were 41.6+18.7 and 69.2%16.1 years, respectively.
Statistically significant differences (p<0.001)
were found upon comparison of the variables
using Student's t-test.

The values of sacral concavity angles, true
inlet angles, super-inlet angles, S1 and S2 outlet
angles, promontory angles, and pelvic outlet
angles were compared using the Mann-Whitney
U-test. Statistically significant differences were
found for promontory angles with p=0.003 and
for all other angles with p<0.001.

The correlation between the age and the pelvic
outlet angle, assessed using Spearman's rank
correlation coefficient, is statistically significant
(p<0.001). A statistically significant negative
correlation between the pelvic outlet angle and the
age of the patients was found (p = 0.559; p<0.001):
as the age of the patient increased, the pelvic outlet

2% E% g? Eigg angle decreased. The correlation was of moderate
61 B3 17 (16) strength according to the Chaddock scale.
Table 2
Data for comparison between clusters
Parameter Cluster 1 N, = 64 Cluster 2N, =42 p
Age, years old, M=SD 41.6%18.7 69.2+16.1 <0.001*
Sacral concavity angle, deg., M*SD 174.8%+10.5 152.1£38.2 <0.001*
True inlet angle, deg., Me [IQR] 27.2 [23.2-32.2] 18.2[11.4-26.6] <0.001*
Super-inlet angle, deg., Me [IQOR] 42.5[39.3-47.8] 36.2 [28.7-42.8] <0.001*
S1 outlet angle, deg., Me [IQR] 51.8 [48.9-56.5] 46.8 [43.1-50.2] <0.001*
S2 outlet angle, deg., Me [IQR] 40.8 [37.3-44.6] 35.7 [30.9-38.6] <0.001*
Promontory angle, deg., Me [IQR] 128.1[123.3-133.2] 122.1[115.6-129.3] 0.003*
Pelvic outlet angle, deg., Me [IQR] 62.6 [58.4-69.6] 50.3 [45.9-53.5] <0.001*

* — differences are statistically significant (p<0.05).
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Paired linear regression was used to determine
the relationship between the pelvic outlet
angle and the age. The relationship observed is
described by the equation:

Y=72.1—026xX,

where Y - pelvic outlet angle (deg.); X — age
(years old).

A 1-year increase in age should be expected to
decrease the pelvic outlet angle by 0.26° (every 10
years should be expected to decrease the pelvic
outlet angle from the initial one by 2.6°). The
correlation between the age and the pelvic tilt
angle was negative, moderate (Chaddock scale),
and statistically significant (p = 0.534; p<0.001).
The factors included in the model determined
28.5% of the variance of age (Fig. 5).

ROC analysis was used to determine the
relationship between the prediction of potential
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Fig. 5. Scatter diagram characterizing the
correlation between pelvic outlet angle and age with
approximating curve and lines [95% CI]

difficulties with visualization of the S1 and S2
outlet view during surgery and the angle of true
inlet by CT. The area under the ROC curve was
0.992%0.060 (95% CI: 0.98-1.00). The threshold
value of the angle of the true inlet by CT at the
cut-off point was 14.45°. A true inlet angle equal
to or less than this value predicted a high risk of
difficulty in visualizing the S1 and S2 outlet view
during surgery. The sensitivity and specificity
of the method were 94% and 98%, respectively
(Fig. 6).

For a more detailed statistical analysis of the
estimated quality of the model, we calculated the
magnitude of type I and type II errors (Table 3).

ROC curve

100

80

(o))
o

Sensitivity

40

20

0
0,0 0,2 0,4 0,6 0,8 1,0

Specifity

Fig. 6. ROC curve analysis of the assessment
of diagnostic value of the outcome

Table 3

Assessment of model quality using fourfold table

Predicted outcome

Actual outcome

Yes (1; true inlet angle > 14.45°

No (0; true inlet angle <14.45°

Yes (1) TP 15 FN1
No (0) FP 2 TN 88
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When analyzing the fourfold table, we obtained the values of the following parameters:

TP 15
5€ = Tp+EN) ~ (15+1) - 004
PPV = b 188

" (TP+FP)  (15+2)

Diagnostic efficiency

_ (TP+TN) _ (15+88)

N 88
SP = (TN+FP) ~ (88+2) ~ 098
NPV = N 88 ~0.99

" (TN+FN) ~ (88+1)

e =097,

where Se — the sensitivity of the method; Sp — the specifity of the method; TP — true-positive result;
TN — true-negative result; FN — false-negative result; FP — false-positive result; PPV — positive
predictive value; NPV — negative predictive value; N — the number of measurements.

After correction of the pelvic position on the
operating table, a posterior sacral tilt different
from the initial one was noted in all cases
(n = 16). The median difference between the
angles before and after correction of the anterior
sacral tilt by placing a roller under the coccyx was
9.4°[7.8-11°].

DISCUSSION

Standard inlet, outlet and lateral views are
usually used to examine the posterior pelvis
[16,17,18]. Obtaining high-quality intraoperative
images, along with the ability to correctly
interpret pelvic radiographic landmarks and
their correlation with anatomical structures, are
extremely important [19, 20, 21].

Anatomical variability of the pelvis
has been well described in the literature
[11, 13, 22]. Traditionally, inlet and outlet views
were obtained by directing the ray at the 45°
angle caudally and 45° cranially from the vertical
line [14, 23, 24]. This position has evolved over
time, and several studies have since shown that
the angles required to obtain inlet and outlet
views differ significantly [14, 22]. M.L. Graves and
M.L. Routt in their study identified ideal angles
for radiographic inlet and outlet views: 25°
(21-33°) and 42° (30-50°), respectively [22]. In
our study, we got similar values: the true inlet
view averaged 25° (18-31°) and the S1 outlet view
averaged 50° (46-54°).

Obtaining clear intraoperative X-rays
is challenging in patients with obesity and
osteoporosis. A.N. Miller and M.L. Routt have
found that excessive fat density associated with
morbid obesity and senile osteoporosis make

the visualization of pelvic bone landmarks much
more complicated [25]. Preoperative CT allows to
assess the individual position of each patient's
sacrum and helps the surgeon to correctly
position the C-arm in the operating room, which
will ultimately contribute to a safe hardware
implantation.

In addition, we have noted some technical
difficulties in obtaining the outlet view in
patients with a pronounced anterior tilt of the
sacrum. When the C-arm orbit is tilted caudally,
its X-ray detector (especially if it is flat and with
a large diagonal) rests on the patient's lower
extremities, thus making it impossible to achieve
a correct outlet view due to insufficient angle of
the orbit boom. This can be corrected by placing
a roller under the sacrum. A roller placed under
the lumbar spine increases lordosis and tilts the
sacrum anteriorly. By placing the roller under the
coccyx area, the sacrum can be tilted posteriorly
by flattening the lordosis. Moreover, extending
the lower limbs by lifting the pelvis above the
table increases the inclination of the C-arm
orbit. By applying rollers of different heights, it is
possible to change the sacral angle to 20° [26]. In
our study, we obtained lower values: the median
value of the sacral angle from the initial state was
9.4° [7.8-11.0°]. Nevertheless, this manipulation
helped to achieve correct pelvic outlet views in
all cases (n = 16).

One more problem concerning correct
placement of cannulated screws is the
presence of the upper sacral dysmorphism. It
is determined by the absence of a bone corridor
of sufficient width for insertion of a transverse
transsacral screw [4, 11, 27]. D.G. Bliznets et al.
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suggest using five morphotypes of the sacrum
depending on how many transsacral screws can
be placed in one sacral vertebra: four-corridor,
three-corridor, two-corridor, one-corridor, and
no-corridor [11]. From our point of view, of all
the variety of transitional forms, only two are
of practical interest to us: those where one
transsacral screw can or cannot be inserted
through the S1 vertebra. If the screw cannot
be inserted, this is a criterion for the so-called
surgical dysmorphism. If otherwise, we consider
the upper sacrum as a variant of normal.

Various ways of detecting the surgical
dysmorphism by orthogonal views have been
proposed in the literature [11]. Instead of
these cumbersome calculations, we propose
to determine just one angle from a single
reconstructed oblique-horizontal view. In our
opinion, a bone corridor is an imaginary cylinder
with a diameter of at least 10 mm that passes
through the sacrum through both bases of the
iliac bones while not affecting the sacral foramen
and the sacral canal. Empirically, we have found
that such corridor is optimally sized for insertion
of standard 6.5 and 7.3 mm cannulated screws.
A bone corridor of less than 1 cm in diameter
was associated with a high risk of sacral foramen
or sacral canal damage. Thus, in our study, we
diagnosed surgical dysmorphism of the upper
sacrum in 16 (15%) patients. This anatomical
feature had no correlation with the sex of the
patients. If necessary, transsacral screws were
inserted in such patients at the level of the S2
bone corridor.

CONCLUSIONS

We have revealed a statistically significant
increase in the anterior sacral angle with the age
increase. The average age of 69.2 years and older
is a risk factor for a difficult verification of the
outlet view in the supine position. A decrease in
pelvic outlet angle of 0.26° should be expected
with an increase in age by 1 year.

Radiographic pelvic inlet and outlet angles are
in a wide range, so we recommend performing a
preoperative pelvic CT scan to determine them in
each patient individually. This information will
help to achieve correct views using the C-arm in
the operating room, especially in patients with
obesity, excessive intestinal pneumatization, and
senile osteoporosis.

If the true inlet angle is equal to or less than
14.45°in CT scans, thereisahighrisk of difficulties
in visualizing the S1 and S2 outlet views during
surgery, which requires placing a roller under the
coccyx to tilt the sacrum posteriorly.
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CpenHecpouHble pe3ynbTaTbhl OAHO3TANHOW pEBU3SUOHHOM
PEKOHCTPYKLMU NepeaHen KpecToobpasHOM CBA3KU

C UICNONb30BaHMEM ayTOTPAHCMIAHTATa U3 CYXOXKUNUS AJIMHHON
Mano6epL,oBOi MbILLLbI

A.C.Todep, A.A. AnekniepoB, M.B. I'ypaxes, A.K. ABnees, B.JI. JIyKMHOB,
I.B. Py6110B, B.B. [TaB0B, A.A. KOpbITKMH

@I'BY «Hosocubupckuii HayuHo-uccnedosamensckull uHcmumym mpasmamosnozuu u opmoneduu um. .71 LusvsHa»
Munsdpasa Poccuu, 2. Hosocubupck, Poccus

Pedepar

AKkmyansHocms. Pe3ynbTaThbl pEBU3MOHHOI PEKOHCTPYKIIMY MepeHei KpecToo6pasHoit B3k (ITKC) B 60/bIIHCTBE CITy-
yaeB ycTynaroT nepBuyuHoii mactuke ITKC. Ha mosmoskuTenpHbIN MCXOH, peBU3VIOHHOTO BMeIIaTelbCTBA CYIIeCTBEHHO BIINSI-
10T cienyiole GakTopbl: aHATOMMUYHOE TO3UIMOHMPOBAaHYE KOCTHBIX KaHAIOB, KOPPEKTHBI BHIOOP, 06paboTKa ¥ METOJ,
(ukcauyy TpaHCIUIAHTATA, 8 TAK)KE aJIeKBATHOE OIpe/ie/ieH e TTOKa3aHN i K BbITIOTHEHUIO IOTIOTHUTETbHbIX BHECYCTaBHBIX
BMeIIaTelbCTB.

Llenv uccnedoéaHnus — OIEHKA CPEIHECPOUYHBIX PE3YIbTATOB OJHOITAITHON PEBU3MOHHON PEKOHCTPYKIMU TepemHeii
KpecToo6pa3Hoil CBSI3KM C MCIONIb30BAHMEM ayTOTPAHCIUIAHTATA M3 CYXOXKWIMS JIMHHOM Maso6epI[OBOi MBbIIIIIbI
M CpaBHEHME C Pe3yabTaTaMy MePBUYHOM PEKOHCTPYKIIMY TIepeaHeil KpeCcTooOpasHOIi CBI3KMU.

Mamepuan u memodsl. TIpeBelieH CPaBHUTENbHbIN aHAIU3 pe3yIbTATOB JieUeHMs MalyueHTOB rpynmbl RACL-PLT
(n =29) (revision ACL reconstruction), KOTOpbIM 6blJIa BBITIOTHEHA OAHOITAIHAS PEBM3MOHHAsS peKoHCTpyKuus ITKC ¢ uc-
MOJIb30BaHMEM ayTOTPAHCIIAHTATA U3 CYXOXKMUIUS JIIMHHOM Mayio6epiioBoit MbIIiibl, ¥ Tpymbl PACL-HT (primary ACL
reconstruction) (n = 82), KOTOPbIM GblIa BHITONHEHA TTeEPBUYUHAS PeKOHCTPYKIMs I[TKC ¢ Mcmoab30BaHMeM TpaHCIIaHTa-
Ta U3 CyXOXKWINIA TTOIKOMEHHBbIX crubaTeseii roneHu. [IpoBoaniack cy6beKTUBHAS U 0ObEKTMBHAS OIleHKA IO ITKaJaM
KOOS, IKDC u Lysholm, a B rpyrime RACL-PLT ompenesnsiioch MosioxkeHMe BXOIOB B IIEPBUYHBIE Y PeBU3MOHHbIE KaHAJbI.
Pesynsmamet. CTaTUCTUUECKY 3HAYMMBIX Pa3IMuMii B pe3y/IbTaTaX 00beKTUBHOII OIIEHKY CTA6MIBHOCTY KOJIEHHOTO CYCTa-
Ba MEXAY TPyIIIaMM BbISIBIEHO He 6buT0 (p>0,999). CTaTMCTUUECKM 3HAUMMO JIyUIlle pPe3ylbTaThl CYObeKTUBHOI OI€HKU
dynkuymm KC o mkanam Lysholm, KOOS u IKDC nonyuenst B rpymime PACL-HT (p<0,001). ITonoskeHne BXOLOB B peBU3MOH-
Hble KaHa/Ibl COOTBETCTBOBAJI0O HOPMATUBHBIM 3HAUEHMSIM BO BCEX CITydasix.

3axatoueHue. AHanM3 NIpUMMeHeHMs ayToTpaHciuianTaTa PLT B kauecTBe peBUM3MOHHOTO, 8 TAKXKe AOCTMKeHMe aHATOMMY -
HOT'O TTOJIOKEHMSI PeBU3MOHHBIX KaHAIOB IMOKa3all, 4To yepe3 12 Mec. Iocje OrnepaTMBHOTO BMeIIaTe/bCTBA Pe3y/IbTaThl
06BEKTMBHOI OIIEHKM B TPYIIaX PEBU3MOHHON U MepBUYHO# tuiacTuku ITKC comocTaByMbI, @ Pe3yIbTaThl CyObeKTUBHO
OI[EHKM CTAaTUCTUYECKY 3HAUMMO OTINYAIOTCS, OFHAKO Pas3Inuysl B TOKa3aTessIxX He JOCTUTAI0T MUHUMATbHOM KITMHNYECKU
3HAYMMOI pPa3HUIIBI.

KiioueBbie cjIoBa: TepemHssl KpecTooOpasHasi CBs3Ka, peBM3MOHHAs pekoHCTpykims [TKC, apTpockornus, ayToTpaHC-
TUIaHTaT.

Onsa uutupoBanus: Todep A.C., AnekmepoB A.A., T'ypakeB M.B., ABmeeB A.K., JlykunoB B.JI., Py6uos [.B.,
[TaBioB B.B., KopbiTkuH A.A. CpegHecpouyHble pe3y/abTaTbl OJHOSTAITHON PEeBM3MOHHOV PEeKOHCTPYKUMM IepenHel
KpecTooOpasHoi CBSI3KM C MCIIONb30BAHMEM ayTOTPAHCILIAHTATA U3 CYXOXKWIMS IJIMHHOM Maso6epI[OBOi MBbIIIIIbI.
Tpasmamonozus u opmonedus Poccuu. 2024;30(2):82-96. https://doi.org/10.17816/2311-2905-17520.
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Peroneus Longus Tendon Autograft for One-Stage Revision
ACL Reconstruction: Mid-Term Results

Anton S. Gofer, Aleksandr A. Alekperov, Mikhail B. Gurazhev, Artem K. Avdeev,
Vitaly L. Lukinov, Dmitriy V. Rubtsov, Vitaliy V. Pavlov, Andrey A. Korytkin

Tsivyan Novosibirsk Research Institute of Traumatology and Orthopaedics, Novosibirsk, Russia

Abstract

Background. The results of revision anterior cruciate ligament reconstruction (ACLR) are usually worse than the primary
ACLR. The positive outcome of the revision ACLR is significantly influenced by the following factors: anatomical position
of bone tunnels, correct choice of graft, its preparation and fixation method. Equally important is to choose the accurate
indications for additional extraarticular interventions.

The aim of the study is to evaluate the role of a peroneus longus tendon (PLT) autograft in one-stage revision ACL
reconstruction and to compare the obtained data with the results of primary ACLR.

Methods. The comparison was carried out between the RACL-PLT group (n = 29) and the PACL-HT group (n = 82), which
underwent single-stage revision ACLR with a PLT autograft and primary ACLR with a hamstring tendons (HT) autograft,
respectively. Subjective and objective evaluation was performed on the KOOS, IKDC, and Lysholm Knee scales. Also, in the
RACL-PLT group, the position of the central entry points into the primary and revision tunnels was determined.

Results. We observed no statistically significant differences during the objective assessment of knee joint stability
between the groups (p>0.999). During the subjective assessment on the KOOS, IKDC and Lysholm Knee scales, significantly
higher results were obtained in the PACL-HT group (p<0.001). The position of the central entry points into the revision
tunnels corresponded to the normative values in all cases.

Conclusions. The analysis of the use of a PLT autograft in revision ACLR, as well as the achievement of the anatomical
position of the revision tunnels showed: 12 months after surgery, the results of an objective assessment between the revision
and primary ACLR are comparable; the results of a subjective assessment are statistically significantly different. However,
the differences in indicators do not reach a minimal clinically important difference.

Keywords: anterior cruciate ligament, arthroscopy, revision ACL reconstruction, autograft.
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BBEJEHUE

3a mociiefHee OEeCSITUIETHE PEKOHCTPYKUMS Iepef-
Helt KpecToobpasHoii cBsi3ku ([TKC) cTraHOBUTCS BCe
6osiee pacIpoCTpaHEeHHBIM OPTOIMEAUYECKUM OIle-
paTUBHBIM BMeELIATEIbCTBOM B CBSI3M C POCTOM KO-
JiMyecTBa TpPaBMaTUUECKUX ITOBPEXIEHUI CBSI304-
HOTO arrapara KojneHHoro cycrasa (KC) Bciencrsue
TOBBIIIEHMS YPOBHS CIIOPTUMBHOM U ITOBCEIHEBHOM
aKTUBHOCTU Cpeny JIofelt TPyLoCIIOCOOHOrO BO3-
pacra [1, 2, 3]. HecMOTpS Ha ITIOCTOSTHHOE COBEpPILIEH-
CTBOBaHME XUPYPIMUYECKUX IOAXOLOB K IMEPBUYHO-
My BoccraHoBieHuto ITKC, yacTtoTra peBM3MOHHBIX
PEeKOHCTPYKIMII Mpomo/kKaeT pPacTu U, MO HaHHBIM
pasHbIX aBTOPOB, MOXET COCTaBJATh 10 25% [4, 5, 6].
JTO CBSI3aHO C MHOXXeCTBOM (haKTOpPOB pMCKA Pa3BU-
TUSI IEPBUYHOI HECOCTOSTENbHOCTY TpPaHCIUIAaHTaTa
ITKC, KOoTOpbIe HepeaKo He YUUTBIBAIOTCSA XUPypraMmu
Kak IpU MpemonepalyMoOHHOM IUIaHUPOBAHMUM, TakK
U HeIlOCpeLICTBEHHO BO BpeMs orepauun [7].

Pepusuonnas pekoHCTpyKuusi [TKC B GOMbUIMH-
CTBe Cly4yaeB He MO3BOJSIET IOMYyUYUTb Pe3y/bTaThl,
corocTtaBuMble ¢ nepBuyHoil mactukoi IIKC [8, 9].
Tem He MeHee Ha CETOHSILHWIA [eHb ONIpeeeHbl OC-
HOBHbIe (haKTOPbI, KOTOPbIE CYIIeCTBEHHO BIMSIOT Ha
MCXOJ, PeBU3MOHHOTO BMEIIATeNbCTBA Y MIPUOITMKAIOT
ero pesynabTaThl K MepBUYHOM peKoHCTpyKuuu IIKC:
aHAaTOMMYHOE TO3ULIMOHMPOBAHME KOCTHBIX KaHa-
JIOB; KOPPEKTHBIV BbIOOp, 00paboTKa U MeTon (UK-
calMM TPaHCIUIAaHTaTa, a TAaKKe aJeKBaTHOE OIpeJe-
JieHMe TOKa3aHUii K BbIIIOJIHEHUIO JOTOTHUTENbHbIX
BHeCYCTaBHbIX BMeniaTenbcTs [10, 11, 12,13, 14].

OCHOBHas$I CJI0’KHOCTb BBIIIOJTHEHMS PEBU3MOHHOM
pexoHcTpykuyuy ITKC 3akimouaeTcss B COYeTaHUM IBYX
(dakTopoB: HeobOXomuMMOCTM (GOPMUPOBAHUS aHa-
TOMMUYHBIX PEBU3MOHHBIX KaHAJIOB M HaINUMS Iep-
BUYHBIX KOCTHBIX KaHaJIOB CO CBOMMM Da3MepPHBIMU
XapaKTepUCTUKaMM, HalpaB/leHMeM U IIOJOKEHU-
€M BHYTPUCYCTaBHBIX BXOLOB B HUX, KOTOpbIE MO-
IyT UMEeTb aHaTOMUYHOE, HEAHATOMUYHOE MJIMA 4Yac-
TUYHO aHATOMMWYHOE TOJ0KeHMe. Ba)KHO OTMETUTb,
YTO TPYLHOCTU NPeRonepalyioHHOrO IJIaHMPOBaHUS
BO3HMKAIOT Kak pa3 Py 4YaCTUYHO aHaTOMMUYHOI MO-
3ULIMM NIePBUYHBIX KaHAJIOB, TaK KaK, BO-TIEPBBIX, UX
HEBO3MOXXHO UCIIO/Ib30BaTh BO BpeMsI PeBU3UM, a BO-
BTOPBIX, CYIIECTBYET BBICOKMII PUCK MHTpaoIepaiu-
OHHOTO CIMSIHUS MMEIOUIMXCS U MJIaHMPYeMbIX KaHa-
yoB [15].

OngHMM 13 ITIaBHBIX (DAKTOPOB, KOTOPBIN MTO3BOJSI-
eT YAYYLIUTb Pe3y/IbTaThl PEBU3MOHHOTO BMelLlaTe lb-
CTBA, SIBJISIETCS BIOOP ONITMMAIBHOI'O TPAHCIUIAHTATA.
CoBpeMeHHble HayyHble MCCIENOBAaHUSI CBUIETENb-
CTBYIOT O NpeMMYIIEeCTBax MCIONb30BaHUsI ayTOJO-
TMYHBIX TPAHCIUIAHTATOB, TaK KaK OHM OOIIeI0CTYII-
Hbl ¥ 00/7aJAI0T MPOTHO3UPYEMBIMM pe3yIbTaTaMM
[7, 10]. TIpu peBM3MOHHBIX BMeLIATeJbCTBAX Hau-
MeHee M3yUYEeHHbIM ayTOTPaHCIUIAHTATOM SIBJISIETCS
CYXOXuiane OJIVHHOI ManobepiioBoit mMblbl (PLT).

OpHako B IOC/AeAHME TOObI OMYOIMKOBAHO HEMAJIO
paboT, B KOTOPBIX ITOKA3aHO, UTO MCIIONIb30BaHue PLT
TO3BOJISIET YIYYIIUTD Pe3yabTaThl IEPBUYHON PEKOH-
crpykunuy ITIKC B cpaBHEHUM C APYTMMM ayTOTPAHC-
IiaHTatamu [16, 17].

OTCYTCTBME €AVMHOV TOUKM 3peHUs] Ha MPUUYUHBI
HeyJIOBJIETBOPUTENbHBIX MCXONOB PEBM3MOHHOI pe-
KOHCTpyKuyuu TIKC m Hammumue pasHOMIACUiA MO IIO-
BOZAY OINTMMAaJbHOTO PEBM3MOHHOTO TpaHCIUIaHTaTa
MOCTY>KMJT TIOBOZIOM OLI€EHUTDh KIMHUUYECKIE Pe3y/ib-
TaTbl OAHOASTAITHOM PEBU3MOHHON PEKOHCTPYKLVU
I[IKC c¢ wucmonp3oBaHueM ayToTpaHcminaHTtata PLT
Y CPaBHUTD UX C Pe3y/bTaTaMy IEPBUYHOI ayToI1ac-
tuku IIKC.

Llens uccnedosamus — OeHKA CpeJHECPOYHBIX pe-
3yJIbTATOB OJJHOITAITHOM PEBU3MOHHON PEKOHCTPYK-
MM C WUCIOONb30BaHMeM ayToTpaHcIuiaHTata PLT
M CpaBHEHMe C pe3yjbTaTaMyu IMEePBUYHOIN PEKOH-
CTPYKUMY TepegHeli KpecTooO0pa3HO CBSI3KMA.

MATEPUAJI U METO/IbI

JlvizaiiH uccjiegoBaHMUS

Tun ucciaemoBaHUsT — IIPOCIIEKTMBHOE KOTOPTHOE
CpaBHUTE/IbHOE  ONHOLIEHTPOBOE  HepaHAOMMU3U-
poBaHHOe.

[IpoBeneH aHanu3 pe3y/abTaTOB OIEPAaTUBHOIO
JledeHus 33 ManyeHTOB, KOTOPHIM OblIa BBIMOMHEHA
OHOSTAaNHasi peBU3MOHHAs peKOHCTpykuus [IKC,
1 88 malKueHTOB, KOTOPbIM ITPOBOAMIIOCH IEPBUYHOE
BoccraHoBysieHne TIKC B winmHuke OI'BY «<HHUNUTO
uM. S1. JI. IuBbssHa» B nepuopg ¢ 2019 o 2022 r.

VUuTbIBasi KPUTEPUM BKIIIOUEHMS, HEBKIIOUEHUS
M MCK/IIOUeHMS, IJisl TPOBeIeHUs] CPaBHUTEIbHOTO
aHajM3a ObUIO BBIJENIEHO [IBE TPYIIIbI MAIVIEHTOB.
B rpynny RACL-PLT (revision ACL reconstruction)
BolLM 29 TMalnMeHTOB, KOTOPbIM Obla BBITTOTHEHA
OJHOSTAalHasi peBU3MOHHAas pekoHcTpykims IIKC
C UCMONb30BaHMeM ayToTpaHciuiantara PLT. B rpym-
rry cpaBHeHMs1 PACL-HT (primary ACL reconstruction)
BKJTIOUM/TU 82 ManyeHTa, KOTOPbIM ObliIa BBITTOTHEHA
nepBuuHasi pekoHcTpyKkums IIKC ¢ ucnonb3oBaHuem
ayTOTPAHCIJIAHTATa U3 CYXOXWINI IONTYyCYXOXKUJIb-
Hoit (ST) u Tonkoit mbiut (G) — HT (ST+G) (hamstring
tendons).

Kpumepuem exnwouenus 6 epynny RACL-PLT aBnsi-
Jlach BbISIBJIeHHAsi TepBMYHAsi HeCOCTOSITeTbHOCTb
TpaHciuianTaTa ITKC.

Kpumepuem exntoueHus e epynny PACL-HT sBasicst
U30MMUPOBaHHbIN pa3peiB [TKC.

Kpumepuu HesxtoueHus njisi 06€Ux TPYIIT: MYJlb-
TWINTaMeHTapHOe MOBPeXIeHye KOJIEHHOTO CyCcTaBa
(KC), octeoaptpo3 KC 2-3 cT., BaJIbTyCHas U/Uau Ba-
pycHas nedopmaiius KojaeHHOro cycrasa (>5°), OB-
pexzaeHye MeauaabHOro M/UIY JaTepaJibHOTO MeHN-
cka 1o tuny bucket handle tear uau paspbiB KOpHS
MeHMcKa. [JononHuTebHble KPUTEPUU HEBKIIOUEeHUST
mias rpynnbl RACL-PLT: mepegHuii Hak/JoOH IIJIaTO
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60sbIIe6EPIIOBOIT KOCTHU (>12°), ABYX3TAITHOE PEBU-
3MOHHOE BMeIIaTelbCTBO.

Kpumepuu uckniouenus nns obeux TPYyIII: I0-
BpexxaeHue KoHTpanarepanbHoro KC, oTcyTcTBUE
CBSI3M C TALIMEeHTOM, OTKa3 IMalMeHTa OT y4yacTusi
B MCC/IEJOBAaHUM.

Iusaiin ucciemoBaHus IpeaCcTaBieH Ha pUCYHKe 1.

MeTo bl OIeHKI

CyObeKTuBHASI OIleHKa (YHKIMM OIEePUPOBAHHOTO
KC B ob6eux rpymmax maiueHTOB 10 U yepe3 12 Mec.
ToCJ/ie OMepaTMBHOTO BMeEIIaTeIbCTBA BHITIOMHSIACH
C MICTTIOJIb30BaHMeEM CITeIVaaM3UPOBAHHBIX OA/IbHBIX
mrkan orenku: IKDC, Lysholm u KOOS [18, 19, 20].

[TokasaTesib MMHMMAJbHOTO KJIMHMYECKM 3Ha-
yuMmoro pasaumuust (minimal clinically important
difference — MCID) ucmonb3oBajcs IJiSI OILEeHKU

MOYyYeHHbIX pe3yabTaToB. OlleHKa CTabMIbHOCTU
noBpexaeHHoro KC B rpyrmnax oCyuecTB/saach He-
MOCpPEeACTBEHHO Mepen olepanyuein u dyepes 12 mec.
no nportokoay IKDC (maHyanbHble TeCTbhl JlaxmaHa
u pivot-shift). ®yHKIMMOHAIBHOE COCTOSIHME TOJIEHO-
CTOIHOrO cycraBa B rpynne RACL-PLT oneHnBanocoh
o pyHKuMoHanbHO mKase AOFAS mo u mocie orme-
paunm [21].

MeTonbI Mcce/ieOBaHMs

Ons BoisaeaeHusi mnoBpexpenus I[IKC B rpymnme
PACL-HT wu nopTBepKOeHUSI HECOCTOSITETbHOCTU
tpaHcmanTata [IKC B rpynme RACL-PLT nposo-
ouiach OlleHKa pe3yabTaToB MPT-uccinemoBaHus.
[MpenmonepaliioOHHOE TIAHMPOBAaHME PEBU3MOHHOIO
BMemiaTenbCTBa B rpymnme RACL-PLT ocylinecTB/ISI/IOCH
cornacHo pesynbrataMm MCKT-uccnemoBanms. s
orpeneneHust Haubosiee aHATOMUYHON TOYKY BXOZIA

B IUIaHMUPYEMbIi OelpeHHbIi PEBU3MOHHBIN Ka-
HaJl MWCIIO/NIb30BAJICS KBaApPaHTHBI MeTOJ, OIu-
caHublii M. Bernard c coaBTopamu [22], a meTof
aHaTOMMUYECKMX KOOPAMHATHBIX Oceil [23] UCIOb-
30BaJICS [IJ151 oTIpefesieHMs] KOpPeKTHOM TOUKM BXOAa
B 0OosbliebepIioBbIii KaHai. IIpyM 3TOM IOKasaTe-
JIM KOOPAMHAT IUIaHUPYEMBIX II€HTPaJbHBIX TOUEK
BXOJlJa B KaHaJIbI COOTBETCTBOBAIM OOIIE€N3BECTHBIM
IaHHBIM O Tomorpadmy aHATOMMWYHOTO KpervieHus
HAaTUBHO KpecTooOpas3Hoii CBI3KM K 60IbIIeOepIIO-
BOJi 1 6epeHHOI KOCTSIM [23]. 3aTeM ompeaesiiuch
IMamMeTpbl BHYTPUCYCTaBHBIX BXOJOB IEPBUYHOTO
U TIJIaHMPYeMOTo KaHaloB, M B 3aBUCUMOCTH OT I10-
JIyUeHHBIX pa3MepHBIX XapaKTepUCTUK BbICTpauBa-
JICh OKPY’KHOCTU Ha CUCTe€Me KOOpAMHAT OTHOCU-
TEJIbHO IMOJyYEeHHBIX IeHTPaIbHBIX TOYEK BXOA0B
B KaHaJIbl, IOCJ/Ie Yero oleHUBaa0Ch UX B3auMopac-
nosoxkenyue. CxemMaTuyHoe u306paskeHMe B3auMO-
pacIrosoXXeHusI BXOAO0B IIJIaHUPYEeMOro U IePBUYHO-
ro KaHaJIOB JJIS1 IPUHSITUS PellleHUs O BBITOJTHEHUY
opHosTanHoi peBusuu IIKC mpencraBieHO HA pu-
CyHKax 2 u 3.

B 3aBMCMMOCTM OT TOJIyYeHHbIX NAHHBIX BbISB-
JISJINCh TIOKa3aHUS K BBIIIOTHEHUIO OJHO3TAITHOTO
OIepaTMBHOTO BMeIIaTeNbCTBa C IOMOIIbI0 CUCTEMBI
NpeJoIepalMOHHOTO VIAHMPOBaHMS, KOTOpas Mpei-
cTaBJieHa B Tabuiie 1.

TakuM 006pa3oM, IMOKA3aHMUSIMM K OJHOSTAITHOIA
PeBU3MOHHOI peKOHCTpyKUMM ITKC 9BAS/INCh HECOB-
najamlie BXOAbl IUIAHMPYEMOTO U TE€PBUYHOTO
KaHaJIOB WIM MOTHOCTBIO COBIIaAAIONIMe BXOAbI B Ka-
HaJIbl IPU YCIOBUM, UTO AMaMeTP ITIePBMYHOTO KaHasa
He npesbiman 10 MM. [IByxaTaltHOe BMeELIATENIbCTBO
BBIMOJTHSJIOCh BO BCEX OCTAJbHBIX BapMaHTax B3au-
MODAacCIOIOKeHMSI BXOIOB B KaHAJIbI.

* OTCYTCTBME CBA3M

C NauMeHToM — 3

* roBpexaeHune
KoHTpanatepanbHoro KC — 1

Onepauuu, npolegume
CKPUHMHT
n=29

!

PeBu3nOHHbIE MepBuyHble
pekoHcTpyKumu MKC pekoHcTpykumm MKC
n=33 n=288
¢ MckntoueHo cnyyaes n = 4: MckntoueHo cnyyaes n = 6: i

* OTCYTCTBME CBSA3U o
C naumeHToM — 4 nepauuu, npowegLuve
CKPUHWHT
¢ roBpexaeHne _
n=282

KOHTpanatepanbHoro KC — 1

* OTKa3 OT y4acTus ¢

B uccnepoBaHum — 1

Tpynna uccnenosaHus
RACL-PLT
n=29

(BKHK)‘-IGHO) [CKpVIHI/IHF) ( HOMCKJ

Puc. 1. biok-cxema gu3aiiHa McciaegoBaHMs
Fig. 1. Flowchart of the study design

[pynna cpaBHeHus
PACL-HT
n=282
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Puc. 2. CxeMmaTMyHOE M300paskeHVe B3aMMOPACIIONIOXKEHMS BXOIOB IIEPBUYHOTO U TUIAHMPYEMOTO KaHAIOB

B 60J1b11IE6EPIIOBOI KOCTH IJISI IPUHSITHS PELIEHMSI O BBITIOJTHEHUY OgHO3TaIHOoi peBu3un ITKC:

a — IUIaHMpYeMblii BXOZ, B pEBU3MOHHbBIN KaHasl (OTMeYeH 3e/IeHbIM LIBETOM) [TOJIHOCThIO COBIIAIAeT C BXOIOM

B ITePBUYHBII KaHa/I (OTMEUEH KPAaCHbIM I[BETOM), AMaMeTp IMEPBMYHOrO KaHasia He 6ojee 10 MMm;

b — rutaHMpyeMblit BX0J, B peBU3MOHHBIN KaHa (OTMeUYEeH 3eJIeHbIM I[BETOM) He COBIAZAET C BXOJOM B IIEPBUYHBIN KaHAT
(OTMeueH KpacHbIM LIBETOM); E — IoIo’keHMe 1ieHTpaIbHO TOUKM KperieHust HaTuBHOI [TKC Ha 60sblie6epiioBoit KOCTH
10 METOAY aHATOMMUUYECKUX KOOPAMHATHBIX oceif; EX — paccTosiHMe OT IepegHero Kpas Ijiato 60/bIiie6epiioBoii KOCTU
(43,8%); EY — paccTostHMe OT MeAMaTbHOTO Kpast IIaTo 60Jble6epiioBoit KocTu (48,9%)

Fig. 2. Schematic representation of the interposition of the entries into the primary and planned tunnels in the tibia

to make a decision on performing a one-stage ACL revision:

a — the planned entry into the revision tunnel (marked in green) completely coincides with the entry into the primary
tunnel (marked in red), the diameter of the primary tunnel <10 mm;

b — the planned entry into the revision tunnel (marked in green) does not coincide with the entry into the primary tunnel
(marked in red); E — position of the central attachment point of the native ACL on the tibia using the method

of anatomical coordinate axes; EX — distance from the anterior edge of the tibial plateau (43.8%);

EY — distance from the medial edge of the tibial plateau (48.9%)

Puc. 3. CxeMaTMUHOe M300paskeHNe B3aMOPACIIONOKEHST BXOIOB IIEPBUYHOTO

¥ TUTAaHMPYEMOTO KaHaIOB 6eIpeHHOM KOCTY IJis IPUHSITHS PellleH)sI O BHITIOTHEHUU
opgHosTanHoi peBusum ITKC:

a — IUTaHMPYeMbIii BXOJ, B PeBU3MOHHBIN KaHas (OTMeYeH 3eJIeHbIM LIBEeTOM)
TTOJTHOCTBIO COBIIA/IAET C BXO/IOM B NTEPBUYHBIN KaHa (OTMeUYeH KPacHBIM IIBETOM),
IMaMeTp NepBMUYHOrO KaHaa He 6osee 10 MMm;

b — myraHMpyeMmbIit BXOM B PeBU3MOHHbIV KaHa (OTMeUeH 3eIeHbIM I[BETOM)

He COBIAJAET C BXOAOM B ITePBUYHBIN KaHA (OTMeUYeH KPaCHbIM I[BETOM);

G — mosokeHMe 1eHTPaTbHOM TOUKM KperieHust HaTuBHoi [TKC Ha 6eipeHHO KOCTH
110 KBagpaHTHOMY MeTony M. Bernard ¢ coaBTopamu [22]; Gh (%) — paccTosiHue OT
Haubosee rTy60K0I TOUKM MeIMaIbHOTO Kpast IaTepaIbHOTO MbIIlleka 6eipeHHO
KocTH (29,9%); Gt (%) — paccrosinue ot iUy Blumensaat (30,1%)

Fig. 3. Schematic representation of the interposition of the entries into the primary
and planned femoral tunnels to make a decision on performing a one-stage ACL
revision:

a — the planned entry into the revision tunnel (marked in green) completely coincides
with the entry into the primary tunnel (marked in red), the diameter of the primary
tunnel <10 mm;

b — the planned entry into the revision tunnel (marked in green) does not coincide with
the entry into the primary tunnel (marked in red);

G — position of the central attachment point of the native ACL on the femur according
to the square method of M. Bernard et al. [22]; Gh (%) — distance from the deepest point
of the medial edge of the lateral femoral condyle (29.9%); Gt (%) — distance from the
Blumensaat’s line (30.1%)
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Tabnuya 1

Cucrema BbIOOpa XUPYPrUIE€CKOM TAKTUKU PEBUSUOHHOI peKOHCTpyKIuu ITKC
IIPY HECOCTOSITEIbHOCTY NePBUYHOr0 TPaHCIIAaHTaTa

BsanmopacrmonoxkeHe BXOI0B IJIAHMPYEMOTO U IIepBUYHOTO 6eJPeHHOr0 KaHaIOB
BzaumopacnosnoxkeHue
BXOZ0B IVIAaHMPYEMOTO
60?‘5;222;;‘85;0 HCK TICK + D IBK <10 MM YCK TICK + D IBK >10 MM
L, ) ®) © D)
CK OnpHosTarHas OnHoaramnHas peBusus | JIByxasTanHas peBususi | [ByxaramHasi peBU3US
(E) peBusus ITIKC TIKC
Tun 1AE Tun 1BE KoctHas ninactuka BK KocTthas mnactuka BK
Tun 2CE Tun 2DE
IICK + D [IBBK <10 MM OpHosTaImHas OpHostamnHas peBu3us | JIByxsTanHas peBususi | [IByxaTamHasi peBU3Us
(F) peBusus ITIKC TIKC
Tun 1AF Tun 1BF Kocthas minactuka BK KocTthHas mnactuka BK
Tun 2CF Tun 2DF
YCK JByxsTanHas IIByxatanHas peBusus | JByxsTanHas peBususi | [IByxaramHasi peBU3Us
G) peBususi ITIKC [KC
KocTtHas KocTtHas nimactuka KocTtHas nimactuka KocTtHas niactuka
nnactuka BBK BBK BBK 1 BK BBK n BK
Tun 2AG Tun 2BG Tun 2CG Tun 2DG
IICK + D I1BBK >10 mm JIByxsTanHas JIByxsTanHas peBusus | [ByxaramnHasg peBusus | IIByxsTariHasi peBU3Us
(H) peBusus ITIKC IIKC
KocTtHas KocTHas niacTtuka KocTHas niactuka KocTHas njacTtuka
nnactuka BBK BBK BBK 1 BK BBK 1 BK
Tun 2AH Tun 2BH Tun 2 CH Tun 2 DH

HCK — HecoBnaparomme Bxoabl B KaHaibl; [ICK — mo/sHOCTBIO COBNafaIlye BXOAbI MMEPBUYHOTO U IJIAHMPYEMOTO
kaHasoB; D ITBBK — muameTp mepBUYHOro 60sbiie6epiioBoro kaHasna; D [TBK — aquaMeTp mepBUYHOrO 6eJpeHHOr0 KaHaa;
YCK — yacTMYHO COBITaJAIONIVE BXOAbI IEPBMYHOIO U IJIAHMPYyeMOro KaHayioB; BBK — Gonbiie6epiioBbiit kanan; BK — 6ep-

pEeHHBIV KaHaJl.

CraTuCcTUYeCKU aHaJInu3

VccnepoBaHye HeNpePBIBHBIX N€PEMEHHBIX Ha CO-
[ylacue C HOpMaJjbHBIM paclipefiejieHeM OCYyIecCT-
BJISJIOCHh C MCIOJNIb30BaHMeM Kpurtepuss CMMpPHOBA,
a Takke TUCTOTpaMM M [uarpaMM KBaHTUJIb-
kBaHTWIb. lllkana KOOS nns cnopTMBHOWM aKTUB-
HOCTM d4epe3 12 Mec. yOOBIeTBOpSIa YCIOBUSIM
HOPMAaJIBHOCTM UM ONHOPOLHOCTM [OVCIIEPCUIL CO-
[JIaCHO KpuTepuio ®duiepa, y OCTajJbHBIX Helpe-
PBIBHBIX TI€DEMEHHBIX HyJieBas TuUIoTe3a O6bLIa
oTKkJI0oHeHa. CoracHO pesy/ibTaTaM IIPOBEPKM Ha
CpaBHEHME HeNpePbIBHBIX II€EpeMEHHBIX UCIIOAb30-
BajJMChb HelapaMeTpuyeckue KpUTEepuUu, AJjs1 ONU-
caHug — menuaHa (Me) u MUHTEepKBAaHTUJILHBINA UH-
tepBan [Ql; Q3], MMHMMaJbHOE — MaKkCUMaabHOE
3HaueHMsl (min-max). buHapHble BeINUYMHBI ONU-
CHIBAJIUCh Yepe3 KOMMUYECTBO U YaCTOTY COOBITUIT —
abc. (%). CpaBHeHMEe HEMPEepPBIBHBIX MepeMeHHbIX

MeXIy TpyIIaMu MPOBOAUIIOCH C UCIIOb30BaHUEM
U-kputepus MaHHa — YUTHMU, a OMHAPHBIX — TOYHO-
ro kputepusi Ouiiepa. IsMeHeHUsT HelpepbIBHbIX
repeMeHHBIX 10 U TI0C/Ie oTiepalyu UCCIeq0BaTUCh
C UCIIOJIb30BaHMeEM KpuUTepust BuikokcoHa, 6MHap-
HBIX U KaTeropuaabHbIX — KpuTepusi Mak-Hemapa.
Ncnonb30Bannuch TOAbKO ABYCTOPOHHUE KPUTEPUU
cpaBHeHUs. Kputuueckmuii ypoBeHb 3HAYMMOCTU
nonarajicsi paBHbIM 0,05, T.e. HyJeBble TMUIIOTE3bI
oTBepraquch npu p<0,05. JIas pacyeToB MUCIIOIb30-
Banuch IDE RStudio (Bepcusa 2023.12.1 Build 402 —
© 2009-2024 Posit Software, PBC, CIIA) wu
R (v. 4.3.3, ABcTpus).

PE3VJIbTATbBI

MuHMMAaIbHbBIA CPOK HAOIIOOeHMsT cocTaBuI 12 Mmec.
O6mias xapaKTepMUCTMKA MALMeHTOB IIpeacTaBjieHa
B Taonuie 2.

87 2024;30(2)

TPABMATONOIMNA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

Tabnuya 2
OO0uasa xapaKTepUCTUKA MaleHTOB
ITpusHak I'pynina RACL-PLT (n = 29) I'pynina PACL-HT (n = 82) p
TTon: MY>KUMHBI / SKEHIIMHBI, a0C. (%) 24 (82,8) /5 (17,2) 53 (64,6) / 29 (35,4) 0,100
Bospact, Me [Q1; Q3] (min-max), et 36 [28;40] (19-64) 37[31;40] (18-49) 0,962

WMT, Me [Q1; Q3] (min-max), Kr/m?

Cpok mexpy onepauysavy, Me [Q1; Q3]
(min-max), mec.

25,9 [24,5; 29,1] (22,3-41,3)
84 [36; 144] (12-180) - -

26,6 [23,9; 30,1] (17,2-44,8) | 0,778

CTpYKTypa rpymibl MCCIeJOBaHMUS

[Mpn aHanuse mcxomHbIX AaHHbIX rpynnbl RACL-PLT
BBISIBJIEHO, UTO ayTOTPAHCIJIAHTAThI U3 CYyXOXKWINIA
TTOJTYCYXOKUJTbHOJ M TOHKOJ MBIIIII, Haubosiee 4acTo
BCTPEYAINCh B KAUeCTBE MePBMUHOTO TPAHCIIAHTATa
(n=24;82,8%). MeTonbl huKcauuu U BUJ, IEPBUYHO-
r'O TpaHCIUIAaHTaTa MpeICTaBIeHbI B TabMuIIe 3.

VaTpaonepanyoHHbIe ITIOKa3aTean
rpynnsl RACL-PLT

Boi6op MeToma (uKcauuy M MHTpaoIepalMoOHHOI
MOATOTOBKM ayToTpaHcmuiaHtata PLT  ocymect-
BJISUTMCh CJIEAyIOMmuUM criocobom. Ilpu  guamerpe
aHupyemoro kanama ot 9,0 mo 10,5 mm dopmu-

POBAaJICSI YeThIPEXITYYKOBBIV TPAHCIIJIAHTAT U BBITION -
HSUTaCh SKCTPAKOPTUKAIbHAS UKcALMS ITyTOBUIIAMM
C caMO3aTArMBalolIelics meTeii TexHuKoit «all inside»
(n = 11; 37,9%). Ilpu nuameTpe IIAHUPYEMOTO Ka-
Haja oT 8 70 9 MM — KOMOMHMpOBaHHas1 puKcaimus
Tpex- MUaM OBYXITYYKOBOTO TpaHcriantara PLT (my-
TOBUIIA C CaMO3aTIrMBalollelics ImeTieit u uarepde-
PEHTHBIN, 6uomerpagupyemMsiit BUHT) (n = 18; 62,1%).
HHTpaonepaiMOHHbBIX OCIOXHEHUI B BUAE CIAUSHUS
IIEPBUYHOIO0 M PEBU3MOHHOIO KaHaJIOB U OPYIrux
OCJIOKHEHMUIA, KOTOpbIE TOTPe6OBaIM TOBTOPHOTO
OTepaTUBHOTO BMENIATEIbCTBA, He HAGIIOIANIOCh.
WNHTpaonepalioOHHble TIOKa3aTeau MpeacTaBIeHbl
B Tabnuile 4.

Tabnuua 3
MeTozab pMKcarimMy ¥ BUJ, IEPBUYHOTO TpaHCIUIaHTaTa rpymnmnbl RACL-PLT
Vcxomubiit MeTtop hukcamum
TpaHcIianTar SKCTPAKOPTUKAIbHBINA |  MHTpaKaHAIbHBIIA KOMOMHMPOBAHHBII Kpocc-TIMH

Ayto ST 6 (20,7) 1(3,4) 0 (0,0) 0 (0,0)
Ayto ST+G 0 (0,0) 5(17,2) 4 (13,8) 8 (27,6)
Ayto BTB 0 (0,0) 0 (0,0) 1(3,4) 1(3,4)
CUHTeTUYeCKUIA 0(0,0) 2 (6,9) 0(0,0) 0(0,0)
poTe3

ANnoTpaHCIUIaHTAT 0(0,0) 1(3,4) 0(0,0) 0(0,0)

AyTto ST — ayTOTpaHCIIZIaHTAT U3 CYXOXKWINS MOMYCYXOXKWIbHOV MbILbl; ST+G — ayTOTpaHCIUIAHTAT U3 CyXOKUIIUS
TIOTTYCYXOKUIBHO ¥ TOHKOI MBI ; BTB — TpaHCIUIaHTAT 13 COOCTBEHHOI CBSI3KM HaJJKOJIEHHMKA C KOCTHBIMM GJIOKaMMU.

Tabnuua 4

HNuTpaonepaunoHHble mokasaTeayu rpynmbl RACL-PLT

IToka3saTenb

3HaueHus

InutenpHOCTD onepauyy, Me [Q1; Q3] (min-max), MyH.

IOuameTp TpaHciuiaHTata, Me [Q1; Q3] (min-max), Mm

IvameTp peBM3MOHHBIX KaHanoB, Me [Q1; Q3] (min-max), MM:

— 60bIIEGEPIIOBBI
— GenpeHHbI

MeTton, dukcainm, ade. (%):
— 9KCTPaKOPTHUKAIbHAS
— KOMOMHMpPOBaHHast

75 [60; 85] (45-150)
9,0 [8,5; 9,0] (8,0-10,5)

9,0[8,5; 9,0] (8-10)
9,0[8,5; 9,0] (8,0-10,5)

11 (37,9)
18,0 (62,1)
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Ananus B3aMMOPAaCIIOJIOKEHMS IEPBUYHBIX
" P€BU3VMOHHBIX KaHAJ/IOB

Ananmus pesynpraToB MCKT mnokasam, 4TO HeEKOp-
peKTHOe TMO3UIMOHMPOBaHME BXOLOB B II€pBUY-
Hble KaHajabl HabOmiomanock B 15 (51,7%) ciayvasix.

snenus HatuBHOV [IKC. CpenHue 3HaueHUSI KOOPAU-
HaT ITOJIOKEHMS IIEHTPAJIbHBIX TOYEK BXOMa MEPBUY-
HBIX M PEBU3MOHHBIX KaHAJIOB MCC/IETYEeMO TPYIIIIbI
RACL-PLT mpencraBiieHbl B Tabnuile 5 M Ha pPUCYH-
Kax 4 u 5.

V 10 (34,5%) maieHTOB BbISIBIEHO HeaHATOMUUYHOE
TI0JIOKEeHMe BX0Ja B 6eIpeHHbI KaHas, ¥ 2 (6,9%) na-
LIMEeHTOB — B 00/1bIe6epIoBbIi, v 3 (11,1%) nauneH-
TOB — B 06a KaHasia. IIpu olleHKe TO3ULIMOHUPOBAHMS
LIeHTPaJIbHBIX TOUEK BXOJOB B peBU3MOHHBbIE KaHa-
JIbl BBISIBJIEHO, UTO CpefHMEe 3HaueHMsI KOOpIMHAT
COOTBETCTBYIOT KOOpAMHATaM aHaTOMMYHOTO Kpemr-

OuneHka pe3ynbTaTOB

CpaBHeHMe [0O- U IOCIeONepalMOHHBIX I0Ka3aTe-
neit ctabuibHOCTY ToBpeskaeHHoro KC mo mpoToko-
ny IKDC mexny rpynmnoii RACL-PLT u rpynmnoii ITKC
PACL-HT He mnoxa3ano CTaTUCTUYECKM 3HAYMMBIX
pasauuuii (Tabm. 6).

Tab6anua 5
CpepsHue 3HaUEHVSI KOOPAVHAT MOJIOKEHUSI IIeHTPAJIbHBIX TOUYEK BXOJ0B MNePBUYHBIX
¥ peBU3MOHHBIX KaHajoB B rpymnmne RACL-PLT

A <
T
E o onepauuu [Tocne onepauum Pasnuune (BennumHa ’§ S
Kanan RS Hopma Me [Q1; Q3] Me [Q1; Q3] addexra) nME] [95% [IU] 2=
g (min-max) (min-max) CPC [95% U] EE
o S s
= MM
Bosnbiie- EX (%) | 43,8+3,0 | 45[43;47] (30-70) | 44 [44;46] (41-47) 0,5[0,5; 0,5] 0,069
6epIIOBbIit 0,44 [-0,08; 0,96]
EY (%) | 48,9£3,0 | 49 [46; 50] (45-52) | 49 [47; 50] (46-51) 01[0;0] 0,619
-0,06 [-0,57; 0,46]
Benpennsiit | Gh (%) | 29,9+3,0 | 35[33; 62] (28-80) | 31 [29; 32] (27-34) 16,5[16; 17] <0,001
1,3210,75; 1,89]
Gt (%) | 30,1+3,0 | 27[10;29] (4-34) 30[29; 31] (27-33) -9,5[-10;-9] <0,001
-1,26 [-1,83; -0,7]

EX (%) — paccrossHMe OT IepemgHero Kpas ILiaTo 60/blie6epiioBoii KocTy B mpoueHTtax; EY (%) — paccTosHue
OT MeIMaJbHOTO Kpasi IIaTo 60/bIe6epiioBoii KOCTY B mpolieHTax; Gh (%) — paccTosiHue oT Haubosee rTy60KOi TOUKMU
MeayaabHOTO Kpas JaTepaJbHOI0 MbIIIe/IKa 6eIpeHHO KocTu B mpolieHTax; Gt (%) — paccrosiHue oT iuHMK Blumensaat

B MIPOIIEHTAaX.

Puc. 4. CpefgHee NoOKeHME U CTAHAAPTHOE OTKJIOHEHME
KOOpAMHAT LIeHTPaIbHbBIX TOUEK BXOJIOB MEPBUYHBIX
(0OTMeUYeHO KpacHBIM LIBETOM) U PeBU3MOHHBIX KAaHAIOB
(OTMeYeHO 3eIeHbIM I[BETOM) 60JbIIIe6ePII0BOIi KOCTH
EX (%) — paccTosiHue OT IepeHero Kpasi IjaaTo
60sbIIe6epIIOBOI KOCTHM B MPOIEHTAX;

EY (%) — paccTossHMe OT MeIuaabHOTO Kpasi IaTo
60sbIIe6epIIOBOI KOCTHM B MPOIEHTAX

Fig. 4. Average position and standard deviation

of the coordinates of the central entry points of the primary
(marked in red) and revision tunnels (marked in green)

of the tibia:

EX (%) — distance from the anterior edge of the tibial plateau;
EY (%) — distance from the medial edge of the tibial plateau
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condyle;

Puc. 5. CpenHee MoIOKeHME U CTaHJapTHOE OTKIIOHEHMEe KOOPAMHAT
LIeHTPaJIbHBIX TOUEK BXOJIOB ITEPBUUHBIX (OTMEUEHO KPACHBIM IIBETOM)

Y PEBU3VIOHHBIX KAHAJIOB (OTMEYEHO 3eJIeHbIM I[BETOM) Oe[peHHO KOCTH:
Gh (%) — paccTosiHue OT Haubosee rTy6OKO TOUKM MEAVATbHOTO Kpast
JIaTepaIbHOTO MbIIIeKa 6eIpeHHOI KOCTH;

Gt (%) — paccrosHMe oT TnHUYM Blumensaat

Fig. 5. Average position and standard deviation of the coordinates

of the central entry points of the primary (marked in red) and revision tunnels
(marked in green) of the femur:

Gh (%) — distance from the deepest point of the medial edge of the lateral femoral

Gt (%) — distance from the Blumensaat’s line

Tabauua 6

CpaBHUTEIBHBIN aHAJIN3 Pe3yJIbTaTOB 00BEKTUBHON OLEHKY CTA0MIBHOCTY KOJIEHHOTO CyCTaBa
JI0 ¥ IIOCJIe IEPBUYHOIO ¥ PEBM3MOHHOIO OII€PAaTUBHOTO BMENIaTe/IbCTBA

I'pynmbr
Hokasarers RACL-PLT (1=29) | PACL-HT (n=82) Toqg’;&‘;gg?;p“ﬁ
Tect JlaxmaHa [0 orepanumu 0+0/16+13 0+0/39+43 >0,999
0+ lch»/ 2¢hr + 3¢, n TI0C/Ie oTlepaLnm 8+21/0+0 44+38/0+0 >0,999
Kputepuit Mak-Hemapa, p o u nocie <0,001 no u nocie <0,001 -
Pivot-shift Tect JIO oriepanumn 0+0/15+14 0+0/44+38 >0,999
0+ Letn /2ty + Bekn, Toc/Ie oTepanum 17+12/0+0 57+25/0+0 >0,999
Kputepuit Mak-Hemapa, p no- nocie: <0,001 no- nocie: <0,001 -

[Tpu cpaBHUTETHLHOM aHaIM3€ PE3YIbTATOB CYObEK-
TUBHOI1 otieHKM GyHKIyM KC mauyeHToB 06eux rpyrmn
o mkasiam KOOS, IKDC, Lysholm m0 1 uepes 12 mec.
MocJie ornepanyuy BbISIBIEHO, YTO CTATUCTUUECKY 3HA-
yMMO 6oj1ee BHICOKME ITOKA3aTe N ITOTyYeHbl B TPYIIITe
nepBuyHOii peKoHCTpyKiun IIKC (PACL-HT). Tem He
MeHee pa3/inumsl B IToc/ieorepaioHHbIX TTOKa3aTessIxX
He pocruramu MCID () [24]. B yacTHOCTM TOKa3aTe-
nu ompocHuka KOOS umenu cienyrouiye pasanaus
B mopimkanax: «6omb» — 3,5 6amta (MCID — 16,7),

«cuMIToMbl» — 3 6amta (MCID — 10,7), «eXXegHeBHast
aKTUBHOCTb» — 6 6a/utoB (MCID — 18,4), «criopTUBHast
aKTUBHOCTb» — 5 6ammoB (MCID — 12,5), «kauecTBO
sku3HN» — 3 6ayna (MCID — 15,6). Paznuuus B mokasa-
Tensx 1o mkanam Lysholm u IKDC coctaBuiu 4 6amia
(MCID — 8,9 1 16,7 COOTBETCTBEHHO).

Pe3ynbTaThl CPaBHUTETBHOTO aHaIu3a CyObeK-
TUBHOI oueHkM pyHkimuu KC mo u mociae peBusu-
OHHBIX ¥ TEPBUUYHBIX OMEpPaTUBHBIX BMeIIaTeIbCTB
Mpe/iCcTaB/IeHbl B Tabnuiie 7.

Tabnuua 7

CpaBHUTENIbHBIN AaHAJIN3 PE3YIBTATOB CYObEKTMBHOM OIeHKM (PYHKIIMM KOJIEHHOTO CyCTaBa
JI0 U Ioc/Ie peBU3MOHHBIX M MepBUUHBIX onepaunuii, Me [Q1; Q3] (min-max)

m RACL-PLT (n=29) PACL-HT (n = 82) U-kpurtepuit MaHHa - YUTHH, p
Kaja
1o omepaiuy | yepes 12 mec. | mo onepanuu | depes 12 mec. | 1o omepauuu | yepe3 12 mec.
KOOS (o6urmit 56 [50; 60] 85[83; 87] 55[47; 62] 91 [87; 93] 0,804 <0,001
10Ka3aTeslb) (34-67) 81-91) (40-71) (79-98)
KOOS (60:b) 74[63; 79] 90 [89; 94] 63 [56; 71,75] 93,5[90; 97] 0,003 0,006
(54-82) (78-96) (48-82) (81-100)
KOOS (cumnToMbI) 64 [60; 66] 90 [85;92] 61[54,25; 68] 93 [88; 96] 0,478 0,001
(44-173) (72 — 96) (48-175) (79-99)
KOOS (exxemneBHast 72 [68; 77] 90 [88; 94] 66 [59; 77,5] 96 [92; 98] 0,105 <0,001
aKTMBHOCTD) (58-81) (80-98) (54-83) (76-100)
KOOS (criopTuBHas 47 [41; 52] 87 [84; 90] 46 [34,25; 54] 92 [89; 95] 0,598 <0,001
aKTUMBHOCTD) (26-63) (78-98) (24-65) (82-100)
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OkoHuanue mabauyst 7

PACL-HT (n = 82)

U-kputepuit MaHHa — YUTHHU, p

yepes 12 mec.

IO oTieparym

yepes 12 mec.

RACL-PLT (n = 29)
[Ikana
IIo omepatuu | uepes 12 mec. | 1o onepauuu
KOOS 23 [20; 28] 72 [68; 76] 37[30,25; 41]
(KayecTBO XXU3HM) (12-36) (60-85) (23-50)
Lysholm 60 [54; 64] 90 [87; 94] 62,5 [52; 70]
(46-79) (82-96) (41-79)
IKDC 53 [44; 60] 90 [88; 93] 59 [48; 63]
(37-69) (79-96) (35-72)

75 [68; 84,75]
(50-98)

94 [89; 96]
(83-100)

94 [89; 96]
(80-100)

<0,001

0,528

0,038

0,185

<0,001

<0,001

Bnusgnaue ucnonb3oBaHus TpaHcmiaHtata PLT Ha
(byHKIIMIO TOJIEHOCTOITHOTO CYyCTaBa M CTOIIBI B TPYyM-
ne RACL-PLT ouenmBanu no mkaine AOFAS. V Bcex
29 mauMeHTOB IOTyYeHbl COMOCTAaBMMbIe pe3ysbTa-
Tbl O ONlepaTMBHOrO BMeluaTenbcTBa: Me [Q1; Q3]
(min-max): 99 [99; 100] (98-100) u uyepe3 12 mec.
nocne onepanyuu: Me [Q1; Q3] (min-max): 99 [99; 100]
(98-100), p = 0,863.

OBCY>XIEHUE

OcHOBHO 3aaueli, KOTOpast CTOUT Ilepel, XUPyprom
MIpY NpefonepauoOHHOM IUIAHUMPOBAHMUM U BBIION-
HEHMM peBU3MOHHON peKoHcTpykumuu IIKC, sBasieT-
csl TIOyYeHMe pe3y/abTaTOB ONepaTUBHOTO JIeYeHus,
COIIOCTaBMMBIX C [EePBUYHONM IIJIAaCTUKONI. OmHaKo
aHaaM3 COBPEMEHHBIX MCC/IeNOBaHMI MOKa3as, UYTo
MoKasaTesu, IoJyYeHHbIe MOC/Ie BBIIIOJIHEHHON pe-
BU3MOHHOI pekoHCcTpyKIimu ITKC, nmeroT 60osiee HU3-
KMe 3HauYeHMs 110 CPaBHEHMUIO C IEPBUYHOI IIJIaCTU-
Koii [8, 9, 25, 26]. Hanmpumep, nocjieonepaiuyoHHble
pes3yabTaThl Cy6beKTUBHOIM oleHKM dyHKiuMu KC mo
mrkasie Lysholm B meraaHanmse A. Grassi ¢ coaBTo-
paMu 6bUIM HIUKe Y TIALIMeHTOB I0oc/ie PeBU3MOHHOM
ractuky ITKC B cpenHeM Ha 7,8 6asia [9], a B pabore
T. Gifstad ¢ coaBTopamu — Ha 9 6ayunos [8]. C mpy-
ro¥ CTOpoHbI, B uccaenoBauum A. Weiler ¢ coaBTopa-
MM pasinuus B CyObeKTUBHOII onieHKe GyHKImu KC
B IpyNIiaX PeBU3MOHHOI U MEPBUYHOI PEKOHCTPYK-
umu TIKC mo mkasne Lysholm cocraBuiu B cpegHeM
4 6amna: 90£9 n 94£8 coorBeTcTBeHHO [25]. CxOkMe
pe3y/ibTaThl MOJyYeHbl B XO[e Halllero MCClaefoBa-
HMS: B pEBU3MOHHOJ TpyTIIle CpeSHMI IToKa3aTesb [0
mrkase Lysholm cocraBuin 90,03+4,26 (82-96) 6ania
yepe3 12 Mec. HaGmomeHMs. Pe3ynbTaTsl MO JaHHOI
1mIKaje B rpymnmne nepBuMYHOM peKOHCTpykuuu I[1KC
okasanuch Ha 4,1 6anna Beie. Kpome Toro, B Hatesi
paboTe TMONydYeHHbIEe pPE3YJIbTAaThl CYObEKTUBHOI
oueHku KC no mkanam KOOS u IKDC B rpymie nep-
BUYHOI pekoHCTpykuum [TKC okasamuch CTaTUCTU-
yecKM 3HauMMO JIyylle, YeM B IPyIIEe PeBU3VOHHBIX
orneparuii, ofHako pasHuua o mkane KOOS cocra-
BUJIA Bcero 4,6 6aioB, a 1o mkane IKDC — 3,18 6ai-
J10B. 711 CpaBHEHMSI: B UCCIELOBaHUSAX, B KOTOPBIX
Il CyObeKTMBHOM OILIeHKM MCII0/Ib30BaIUCh IIKa-

sl KOOS u IKDC, Takke O/Jy4yeHbl CTaTUCTUYECKHA
3HAUMMO Gojiee HU3KME MMOC/IeonepalyoHHbIe 0-
KasaTely y NMalMeHTOB, [IepeHeClInX PEBU3UOHHYIO
pexoHctpykuuio IIKC. Opnako B pabore T. Gifstad
C COaBTOPaMM pa3HMUIA MEXIY IpyIIaMyu COCTaBU-
Ja B cpemHeM 14 6ayutoB mo mkange KOOS (rmocie-
oIepalyOHHbIE Pe3yAbTaThl PEBU3MOHHON T'PYIIIIbI:
70+21 6annoB) [8], a B uccnenosauuu J.H. Ahn c co-
aBTOpaMM CpelHMe MOoc/eonepalOHHble 3HAUEHUS
CYObeKTUBHOII OlleHKM 1o mikajse IKDC cocTaBuim
84,5 6amna (min — 71, max — 94) [27].

Takum 06pa3oM, CpaBHUTENbHBIN aHAIU3 MOCIe-
OTlepalMOHHbIX TTOKa3aTeseii CyObeKTUBHOI OIeHKU
¢dyukuuy KC mokasbiBaeT, YTO pe3yabTaThl PeBU3U-
oHHOJ pekoHcTpyKuuy [IKC vaiie ycTymnaroT nepsuy-
HOI, OTHAKO B HECKOJbKUX MCCIeIOBAHUSIX CO0OIIA-
€TCSI O COTOCTaBMMBIX pe3yJbTaTaX OOGBEKTUBHOI
oneHKu crabwibHocTM KC mo mpotokomy IKDC
[8, 9, 25, 26, 27]. B uacTtHOCTH, B paboTe A. Weiler
C COaBTOpPaMy He IOIYyYEeHO CTATUCTUUYECKU 3Hauyu-
MBIX pasIuMuMii MeXIy CpynrnaMyu PeBU3MOHHON U
nepBuyHOil pexkoHcTpykuuu IIKC mo pesyinbraTam
tTecTtoB JlaxmaHa u pivot-shift [25]. Cxoxkue pe3syib-
TaThl MOJYYEHBI B HAIIEM MCC/IES0BaHMUN: 3HAUMMBIX
pasnuumit pu aHaau3e OAHHBIX OLEHKU 0OBEKTUB-
HOJ CTaGWIBHOCTY [0 U TOCAEe ONepanyuu MEXKIY
rpynnamu RACL-PLT u PACL-HT BbisiBieHO He GbUIO
(»>0,999).

OcHOBHBIMU (PaKTOpaMM, KOTOPbIE TIOTOKUTENTBHO
MOBJIMSII Ha TMOC/IeonepalyiOHHbIe pe3ysbTaThl, M0-
JIyUeHHbIE B XOfie Hallleii paboThbl, IBJSIOTCS VCIIONb-
30BaHMe TpaHciuiantara PLT, BbIOOp afeKBaTHOTO
MeTona ero Gukcanuu, a Takke aHATOMUYHOE T10JI0-
>KeHMEe PEeBU3MOHHBIX KaHAJIOB, UTO CTAl0 BO3MOX-
HbIM Oj1arofapsl ONTUMAJIbHOMY CIIOCOOY Tpenorie-
PaLMOHHOrO IJIAaHMPOBaHMS. YUUTBIBAsl HEraTUBHOE
BJIMSIHME HEAHATOMMYHO DAcCIOJIOKEHHBIX KaHaIOB
Ha pesyiabraThl pekoHCTpyKumuu IIKC [28, 29], Han-
6osiee BasKHBIM SIBJISIETCSI OIpefe/ieHNe TOIOKeHMS
IJIAaHMPYEMbBIX DEBM3MOHHBIX KaHAaJIOB C MCIIONb30-
BaHMEM OOIeN3BeCTHbIX METOAOB, OCHOBAHHBIX Ha
MMeIOIIMXCSl JaHHBIX O Tomorpaduy TOouek Kperuie-
Hyg HaTuBHO ITKC [23], a Tak’)Ke KOMIIEKCHAsI OLleH-
Ka XapaKTepUCTUK MePBUUYHBIX KaHAIOB: AMaMeTpa,
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HarpaByieHVs, GOPMbI, BHYTPUCYCTABHOIO ITOJIOXKeE-
HMUSI BXOJOB ¥ Hamums purcatopos [30].

AHanu3 maHHBIX JUTepaTyphl IMOKa3aja, YTO Hau-
0ojiee pacIpoCTpaHEHHBIM CIIOCOO0OM OITpeme/ieHus
aHATOMMUYHOTO ITOJIOKEeHMSI LIeHTPaIbHOM TOUKM Kpe-
rieHust HaTuBHO [TKC K 60/1b111€6€PI[0BOI KOCTY SIB-
JisleTCsl MeTOH, aHaTOMUYECKUX KOOPAMHATHBIX OCeid,
a K 6eIpeHHOV — KBaJApaHTHbI MeTon BepHappa u
Xeprens [22]. [JaHHbIe MeTObI UCII0JIb30BAINCH TIPU
MpenorepalMoHHOM TIJIaHMPOBAHMM PEBU3UOHHBIX
pexkoHcTpyKimii ITKC B nccnemgoBanum J.H. Ahn ¢ co-
aBTOpaMM, B KOTOpPOe GbUIO BKIKOUEHO 93 mamyeHTa.
B maHHOI1 paboTe BBIMIOJHSIUCh OJHOSTAIIHbIE PEBU-
3uoHHbIe peKOHCTpyKuuu [TIKC B Tex ciydasix, Koraa
OblJIa BO3MOKHOCTb ITPOBECTY PEBU3MOHHBIN KaHAa
B IpyTOM BEKTOpe HaIlpaB/ieHUsI OT IepBUUYHOIO Ka-
Ha/la, U TIOJIOXKEHMEe MX BHYTPUCYCTABHBIX BXOIIOB
coBmagano He 6omee uem Ha 50% [15]. OgHaKko ecn
IOMyCKaTh Takoe COBIIAJieHMe BXOIOB IIePBUYHOIO
Y PEBM3MOHHOTO KaHAJIOB, IMPOUCXOOUT U3ObITOU-
HOe paciiypeHye BXOa B HOBbBIN KaHaJl, UTO IPUBO-
IUT K TOC/IeNyIolleMy BO3HMKHOBEHMUIO ITPOCTpaH-
CTBa MeXAYy TPAHCIUIAHTATOM M CTEeHKOI KaHanaa u
CITOCOGCTBYET 3aTEKY CMHOBUAIBHOM JXKUAKOCTHU, UTO
MOXXeT HEraTMBHO IIOBJIMSTh Ha MeXaHM3Mbl XOH-
IpaJibHOM MepecTpoiku (TpaHcopmanyu) Ha rpa-
HUIle TPAHCIUIAHTAT-KOCTb, M B KOHEYHOM WTOre
TIPUBECTU K HECOCTOSITeNIbHOCTU TpaHCcIianTaTta [TKC
[31, 32]. Takke B pabore J.H. Ahn c coaBTOpamu npu
a”Hanu3e mnocneonepanoHHbix MCKT-uccnemoBanmii
orpene/ieHHbIe aBTOPaMM KOOPAMHATHI ITOJIOKEHMS
LIeHTPaJIbHBIX TOUEK BXOJa B PEBU3MOHHbIE KaHaJIbI
0O0JIbIIIE COOTBETCTBYIOT KOOPAMHATAM KpeIIeHUS
aHtepoMenuanbHoro myuka [TKC [15], a He cpemHUM
3HAUEHMSIM KOOpAMHAT KpervieHusT 060MX ITYUKOB
[TKC [23]. TTo HanieMy MHEHUIO, 3TO MOXeT IIPUBECTU
K SMM30[aM OCTaTO4YHOl HectabwibHOCTM KC mpnm
oIpelieJIeHHOM BeKTOpe Harpys3ku. AHajau3 IMocjeo-
nepaioHHbix MCKT-uccnenoBanmii B Haleli pabore
TOKas3aJI, YTO I[eHTPa/IbHbIe TOUKM BXOIOB B PEBU3M-
OHHbIe KaHajJIbl COOTBETCTBOBAIM OOIEM3BECTHBIM
IAHHBIM O KOOpAMHATAX ITOJIOKeHMS aHAaTOMMUYHOI
TOUKM KperuieHuss HatuBHO TIKC Ha GegpeHHOI U
60/1bI11e6EPIIOBOYE KOCTSIX. [IOMMMO 5TOTO, ITOJIOKEHME
LIEHTPAIbHOM TOUYKM BXOJa B PEBU3MOHHBIN GeapeH-
HbII KaHaJ He MMeJIO CMellleHUsI B TiepeHeBepXHeM
HaIlpaBJeHUM B OTIIMUME OT Pe3y/JbTaTOB PETPOCIIEK-
TUBHOTO aHa/M3a PEBU3MOHHBIX peKOHCTpYKIMi [TKC
B HallleM IpelbIayIeM ucciefosannum [33].

BbiGOp TpaHCIUIAHTaTa B IIONb3Y CYXOXWUINS
IJIMHHOJM Majo6eplioBOii MbIIIBI IIPU MEePBUYHOI
pexkoHcTpyKiyy IIKC mosBosseT mIOMy4YUTh Oosee
BBICOKME IIOC/TIEeONepaliOHHbIe TI0Ka3aTenu Cyob-
ekTuBHO oreHKM ¢yHKIMKU KC [16] 1 cormocTraBumo
HU3KUI PUCK Pa3BUTUSI HECOCTOSITE/IbHOCTH 110 CpaB-
HEHMIO C APYTMMM ayTOTPaAHCIUIAHTATaMM B JIOJITO-
cpouHoy mnepcrektuse [17]. C Opyrov CTOPOHBI, all-

JIOTeHHbIe TKaHU WJIY CUHTETUUECKIE TTPOTE3bI MeHee
MpeINOUYTUTE/bHBI B KauecTBe IEePBMUYHOTO TPaHC-
riaHTara [7, 34]. Tem He MeHee BIMSHNME HA pe3yiib-
TaThl NepBUYHONM peKOHCTpyKuuu IIKC oxa3sbiBaer
COBOKYITHOCTh MHOXXeCTBa (haKTOpPOB, a HE TOJIbKO
UCIO0/Ib30BaHMe TOrO MM MHOTO TpaHCIUIaHTaTa [7].
B wacTHOCTH, TOMMMO MCITOIb30BAHUS COOCTBEHHBIX
TKaHel TalMeHTa AJis MOATOTOBKY TpPaHCIJIaHTaTa
JIIOCTAaTOYHOTO AMaMeTpa, HeOOXOAMMbl KOPPEKTHbIN
BBIOOD MeToa GUKCALIVM, AHATOMUYHOE ITPOBEIEHNE
KaHaJIOB, ONTMMAaJIbHAsI peabuaIuTalus, COoII0aeHNe
6a30BbIX ITPUHIIUIIOB OMEePAIMOHHOM TEXHUKMY, a TaK-
ke TepCcOHMMUIIMPOBAHHBIN TTOAX0H, K BBISIBJIEHUIO
TOKa3aHuit OJis BHITIOTHEHMS JOIMOJIHUTENbHBIX BHE-
CYCTaBHBIX BMEIATEIbCTB [35].

TpancruianTaT PLT, mo HalnleMy MHEHMIO, 11€/1€CO-
06pa3HO MCIOMb30BAaTh MMEHHO IIPY PEBU3VOHHOM
wiactuke IIKC. Takme npeumyinecTBa, Kak CHMKe-
HMe 3aTpauMBaeMOro BpeMEeHM Ha B3STUE CYXOXU-
JIUSI, TIOTyYaeMbIii G0NbIINI IYMaMeTp TPaHCIIaHTaTa
[17, 33], yaydlleHHbIe TIPOYHOCTHBIE XapaKTepUCTu-
KU [36, 37], OTCYTCTBME BAMUSHUS Ha CTUOATETbHBIN
u pasrubarenbHblii anmnapaT KC (B oTamume OT TpaHCc-
rwiantatoB HT [38], BTB u QT [39]), a Takke KIMHU-
YyeCcKy He 3HAUMMOe B/MSHME HA (QYHKIMIO CTOITBI
M TOJIEHOCTOITHOTO CcycTaBa [16], criocoO6CTBYIOT Gosee
OBICTPOMY BOCCTAHOBJIEHUIO OIIOPOCIIOCOOHOCTY HIK-
Heli KOHEYHOCTH TOC/Ie MMMOOWIM3AIUM U TIO3BOJIS -
0T NpUOMU3UTL TIOC/IEOIepallMOHHbIe TTOKA3aTesn
K pe3yJ/ibTaTaM MepBUIHOI peKoHCTpyKiuu [TKC.

OnTMMM3UPOBAHHBIM MOAXOM U CTaHAAPTU3ALMS
TEXHUYECKMUX aCIeKTOB BbIIIOTHEHUS PEBU3UOHHOM
pexoHcTpyKuyy [MIKC MO3BOSIOT MOAYYUTh MPOTHO-
3MpyeMble pe3yJbTaThl M CHU3UTH PUCK HEYTaUHbIX UC-
XOZ0B OllepaTUBHOrO jJeyeHus. [To HalleMy MHEHMUIO,
MOATOTOBKA TPAHCIJIAHTATa AO/IKHA OCYILECTBISTHCS
TakuM 00pa3oM, UTOObl M3MEHEHME €ro IyuaMeTpa
MPOBOAMIOCH KOHTPOIMPYEMO, B COOTBETCTBUU C pas-
MepOM 3aMjIaHMPOBAHHOrO KaHasa. JlaHHbIN MMOAXOZ,
TO3BOJISIET BBIOPATh MOAXONSIIMIA MeToH, (UKcalun
B 3aBMCHMOCTY OT HEOOXOOMMOTrO JuamMeTpa KaHaaa
U TUIOTHOCTU KOCTHU, a TaKKe peanu30BaThb MPUHIIUIT
KOMILJIEMEHTapHOCTY TPaHCIIAaHTaTa M KaHasa U TeM
CaMbIM CHU3UTb PUCK MONAZaHUS CUHOBUAJIBHOM
SKUIKOCTYM B KaHaJl, UTO MOXXET HETaTUBHO TMOBJIMUSITD
Ha MpOILIeCC MHTerpauuyu TPaHCIUIAaHTaTa B KaHaje
[31, 32]. CTOUT OTMETUTD, UTO SKCTPAKOPTUKATbHBIN
MeTon GbuKcAluMyU TMPU PEBU3UOHHON PEKOHCTPYK-
uym ITIKC obnamaeT HEKOTOPBIMU ITPEVMYIIECTBAMMA.
Bo-mepBhIX, B OT/IMUME OT MHTPaKaHaJbHON (UK-
cauuu uMHTepbepeHTHBIM BWHTOM, CHMKAETCS
PUCK CIUSTHUS OMM3KO PaCITONIOKEHHBIX MEePBUYHO-
ro ¥ PEeBM3VOHHOTO KaHAJIOB B MOMEHT (UKCAIUU
TpaHcruiaHTata [40]. BO-BTOpBIX, YeThIPeXITy4yKO-
BBIif TPAHCIIJIAHTAT, MCIIOJb3yEMBIi IpU TexHuke all
inside, kak rpaBuiI0, 06/IaKaeT GONBIINM IVMAMETPOM,
YyeM ABYX- WU TPEXITYYKOBBIN, U MO3BOJISIET UCIIONb-
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30BaTh AHATOMMYHO PAacCIONOXKeHHbIe TepPBUYHBbIE
KaHaJIbl TIOBTOPHO, €C/IM UX AMaMeTp He MpeBbIllaeT
10 mm [41]. B-TpeTbux, COMVIAaCHO JAaHHBIM JIUTEPATy-
PbI, B CJIy4ae HM3KOW IUIOTHOCTM MeTadu3apHOil KO-
CTY 3KCTPAKOPTUKAIbHBIN MeTon (hbMKcaluy IIpeBoC-
XOOUT B HAAEXKHOCTM MHTPAKaHAJAbHbBIN MeTon, [42].
B HayuHOli suTepaType o06CYyKIaeTcs TIUIIOTe3a
0 TOM, YTO TaHHBIN BUA (DUKCAIIMY ITPOBOIMPYET pac-
mIMpeHne KOCTHOTO KaHaja U Mocienyllee paciia-
ThIBaHMe TpaHCIUIaHTaTa [43]. OOHAKO aHATOMUYHO
MpOBeieHHble KaHa/Ibl TO3BOJISIIOT TPaHCIUIAHTATY
HaXOOUTHCS B U30METPUYHOM TOJIOKEHUM TPU IIUK-
nax crubanus u pasrubanus KC, TeM caMbIM CHMKas
PUCK pa3BUTUS €T0 HECOCTOSITETbHOCTU U BO3MOXKHO-
ro BTOPMYHOTO pacliupeHus: KaHaoB [44].

Takum 06pa3oMm, YIyUNIUTb Pe3ylIbTaThl PEBU3M-
OHHOI pekoHCcTpyKuu IIKC, mo Halniemy MHEHMUIO,
BO3MOXKHO Osaromapsi COBOKYITHOCTM HECKOIbKUX
(akTOpoB. AHATOMMYHO paCIONOKEHHBIE PEBU3U-
OHHbIE KaHAJIbI CIIOCOOCTBYIOT M30METPUUHOMY I10-
JIOKEHMIO TPAHCIUIAHTATA, a BBHIOOP OMTUMAIBHOTO
MeTona GUKCAlyM U ITOATOTOBKY TpaHcIianTata PLT
MO3BOJIMJT YIYYIIUTh TIOKA3aTenyu CYyObeKTUBHON U
00BbeKTUBHOI onleHKM GyHKIyu KC.

OI‘paHI/l‘IEHI/Iﬂ uccjiesoBaHmns

Hacrosiimee uccinenoBaHye MMeeT HECKOIbKO OIpaHM-
YyeHMil. BO-TiepBbIX, 3TO OTCYTCTBME PaHAOMM3ALUU
MalM€HTOB ¥ OTHOCUTEIbHO HeOGOJbINON epuom, Ha-
6mogeHms. Bo-BTOpBIX, OIleHKA CTaOMIbHOCTY KOJIEH-

JOIIOJIHUTEJIbHASI NTHO®OPMALISA

Hcmounuk  ¢unaucupoearusi.  ABTOpBI  3asIBJISIIOT
06 OTCYTCTBMM BHEIIHEro (GuHaHCUMPOBAHMS MIPU MTPOBee-
HUY UCC/IeNOBaHMSI.

Bo3moscHblli KOH(IUKM uHmepecos. ABTOPHI ITeKja-
PUPYIOT OTCYTCTBME SIBHBIX U IMOTEHIMATbHBIX KOHMIMKTOB
MHTEPEeCOB, CBSI3aHHbIX C MyGIMKaIMell HACTOSIIIEeN CTaThy.

Omuueckas 3xcnepmu3sa. He mpuMeHuMma.

HugopmupoeanHoe coanacue Ha ny6aukayuro. ABTOpbI
MOy TIVICbMEHHOEe coIVIacKe TallMeHTOB Ha ydyacTue
B MICC/TEIOBAHMY U ITyOIMKALIMIO PE3YIbTATOB.
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MEeTOAOB: CPAaBHUTENIbHbIA aHANU3 BMKAULLIUX Pe3yNbTaToB

A.M. lllepmrues, C.10. TokonuH, B.W. Ky3aemuHna, [1.B. Cradeen, M.O. KyTy3oB

QOI'BY «HayuoHanbHblli MeQUYUHCKULl ucciedosamensckuli yeHmp mpasmamosnozuu u opmoneduu um. P.P. Bpedena»
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Pedepar

BeedeHnue. MaccuBHbIe pa3pbIBbl BpallaTeTbHOM MaHKeTbl COCTABISIOT 10 40% OT BceX MOBPEXIeHU U MOTYT IIporpec-
CUpOBATh O CTaAUM HeBOCCTAHOBMMBIX. Ha ceromHsIMIHMI NeHb NpearaeTcsi MHOXKeCTBO BapMaHTOB JleueH!sl HeBOC-
CTAaHOBMMBIX ITOBPEXIeHUIt BpallaTeJbHO MaHKeThbl: OT KOHCePBAaTUBHOTIO JIeUeHUs ¥ apTPOCKONMUECKUX PEKOHCTPYK-
LMt O peBepCUBHOTO SHIONPOTe3MPOBaHMS IIJIeUeBOTO CycTaBa. B HacTosiiee BpeMsi cpaBHUTe/NbHAs! 9P deKTUBHOCTD
Pa3IMYHBIX METOLOB JIEUeHMsI OCTAETCSI HesSCHO, B CBSI3M C UeM HEeT YeTKOTO aJrOpUTMa BbIGOpPA TAKTUKU JIeUeHUS
MIPOQWITbHBIX GONbHBIX.

Ilens uccnedoganus — CpaBHUTH GiyoKaiilue pe3yabTaThl JIEUeHMS MAlMEHTOB C HEBOCCTAHOBMMBIMM Pa3phIBaMM Bpa-
11aTe/IbHOM MaH)XeThI I1JIeYeBOr0 CyCcTaBa Mpy IMOMOIIY apTPOCKOIMYECKOr0 YaCTMYHOTO BOCCTAHOB/IEHNS BpalllaTeabHO
MaHKeTbl, TpaHchepa CyXOKUINS IIMPOYaiIieil MBIl CIIMHBI, TpaHCdepa GOJbIION IPYIHOM MBIIIIBI U PEBEPCUBHOTO
SHJ0IIPOTe3MPOBaHMs [1J1Ie4eBOr0 CyCTaBa.

Mamepuan u memodusl. B viccienoBanye BOIIY 75 HalieHTOB, KOTOPLIM BbIIIOTHSUINCDH CJIeAyIOLMie BUIbI OllepaTUBHBIX
BMeIlaTelbCTB: YaCTUYHbBIN apTPOCKONMYECKUit SKOPHBIN IIOB, 3aJHUI U IepefHUII apTPOCKONMYECKU acCUCTUPOBAH-
HbIIT TpaHchep CYyXOKMIMS MMUPOYAilieli MBIIILIBI CIIVHBI, TpaHChep IPyAUHHO-PeOepHOi OPUMM CYXOKWIUS GOMbLION
IPYAHOJ MBIIILIBI ¥ PeBepCMBHOE SHAOINPOTe3MpOBaHMe IIeueBOro cycraBa. OLieHKYy pe3yabTaTOB JiedeHUs] BbIITOTHSIIN
NIpY TIOMOLIY M3MepeHMsI aMIUIUTYAbl aKTUBHBIX IBVDKEHUII B IUIeUeBOM cycTaBe, oripocHMKOB ASES u Constant-Murley
Score (CMS), BusyanbpHOV aHanoropoii mkansl (BAIII), ouenknu peHtreHorpaMmm 1 MPT. O1ieHKy IpoBOAWIN IO ONlepalum
1 Ha Cpokax 6 1 12 Mec. Ioc/ie OnepaTMBHOIO BMellaTelbCTBa.

Pe3ynsmamet. Bo Bcex Irpylnax B IMHAMMKe IPOM3OLIIO CTAaTUCTMUECKM 3HAUMMOe yiIyyllleHye TI0 BceM IoKa3aTessiM
(p<0,05). KmuHuKO-GyHKIMOHATbHbIE Pe3YIbTAThI Ha OIVBKAIINX CPOKaX HAGIIOLEeHVS MTOC/Ie YACTUIHOTO apTPOCKOIIe-
CKOTO SIKOPHOTO 1IBa ¥ pa3/IMYHbIX BAPMAHTOB TpaHCdepa CyXOXKWINS MKUpoyaiiineil MpIILILbI CIMHBI BO MHOTOM SIBJISIIOTCSI
COIOCTaBUMBIMMU, B TO 3kKe BpeMs IPeBOCXOAS Pe3y/IbTaTbl peBePCUBHOIO SHIONPOTE3UPOBaHMS U TpaHchepa CyXOKMINS
6OJBIIION TPYIHOM MBIIIIIBI.

Baxnouenue. TIpyuMeHeHMe YaCTMYHOTO apTPOCKONMYECKOTO SIKOPHOTO 1IBA M MBIIIEYHO-CYXOXKMUIbHBIX TpaHChepoB Ha
GMKAIIMX CpoKaxX HaGIIOAEeH s JaeT COMTOCTaBMMbIe U Gojiee BBICOKME Pe3yIbTaThl B CPaBHEHNM C IIPYMEHEHUEM peBep-
CUBHOTO 3H[OTIPOTE3VPOBAHMS IIJIEUEBOTO CYCTaBa, YTO MO3BOJISIET PACCMATPUBATH CYCTaBOCOeperaIe BMeIIaTeTbCTBa
KaK BapyaHT BbIOOPA Y MAIMEHTOB C MACCMBHBIMM HEBOCCTAHOBMMBIMY Pa3pblBaMM BPALIATETbHO MaHKeTBI.

KiioueBble cjIoBa: IIeUeBOii CyCTaB, BpalllaTelbHas MaHKeTa, apTPOCKOITMYECKIIT SKOPHBIi OB, TpaHcdep mmpovarinieit
MBIIIIIBI CITMHBI, TPaHCGEP GO0 IPYTHOI MBIIIIbI, PEBEPCUBHOE SHAOMPOTE3MPOBAHME IJIEUEBOTO CYCTaBa, aPTPOCKO-
1s1 TJIeYeBOro CycTaBa.

IOns uuruposanms: lllepurHes A.M., okomuH C.10., Kysbmuua B.U., Cradees [1.B., Kyry3os M.O. Jleuenne nauneH-
TOB C MaCCMBHBIMM HEBOCCTAHOBMMBIMM pa3pbiBaMM BpallaTeJIbHO MaHKEThI C IPMMEHEeHMeM Pa3HbIX XUpypruyec-
KUX METOJIOB: CPaBHUTENbHbIN aHAIN3 OMVOKAiIIX pe3ynbTaToB. Tpasmamonozust u opmonedus Poccuu. 2024;30(2):
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Treatment of Massive Irreparable Rotator Cuff Tears
by Different Surgical Technigues: Comparative Analysis
of Early Outcomes

Andrei M. Shershnev, Sergei Yu. Dokolin, Vladislava I. Kuzmina, Dmitry V. Stafeev,
Matvei O. Kutuzov

Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russia

Abstract

Background. Massive rotator cuff tears are up to 40% and can progress to the stage of irreparable ones. Nowadays, there
are many treatment options available for irreparable rotator cuff injuries, from conservative treatment and arthroscopic
reconstructions to reverse shoulder arthroplasty. Currently, the comparative effectiveness of various treatment methods
remains uncertain, and therefore there is no clear algorithm for choosing treatment tactics of such orthopedic shoulder
pathologies.

The aim of the study is to compare short-term treatment outcomes of patients with irreparable rotator cuff tears using
arthroscopic partial rotator cuff repair, latissimus dorsi tendon transfer, pectoralis major tendon transfer and reverse
shoulder arthroplasty.

Methods. The study enrolled 75 patients who underwent the following types of surgical interventions: partial arthroscopic
repair, posterior and anterior arthroscopically assisted latissimus dorsi tendon transfer, pectoralis major tendon
transfer and reverse shoulder arthroplasty. Treatment results were assessed using measurements of the range of active
movements in the shoulder joint, the ASES and Constant-Murley Score (CMS) questionnaires, the Visual Analog Scale
(VAS), assessment of radiographs and MRI. The assessments were performed preoperatively and at 6 and 12 months after
surgery.

Results. In all groups, there was a statistically significant improvement by all indicators (p<0.05). Clinical and functional
results at the short-term follow-up after partial rotator cuff repair and various options of latissimus dorsi tendon transfer
are largely comparable, while at the same time superior to the results of reverse shoulder arthroplasty and pectoralis
major tendon transfer.

Conclusions. The use of partial rotator cuff repair and musculotendinous transfers at the short-term follow-up gives
comparable and better results in comparison with the use of reverse shoulder arthroplasty, which allows to consider
“joint-preserving” interventions as an option in patients with massive irreparable rotator cuff tears.

Keywords: shoulder joint, rotator cuff, arthroscopic rotator cuff repair, latissimus dorsi transfer, pectoralis major transfer,
reverse shoulder arthroplasty, shoulder arthroscopy.

Cite as: Shershnev A.M., Dokolin S.Yu., Kuzmina V.., Stafeev D.V., Kutuzov M.O. Treatment of Massive Irreparable
Rotator Cuff Tears by Different Surgical Technigues: Comparative Analysis of Early Outcomes. Traumatology
and Orthopedics of Russia. 2024;30(2):97-108. (In Russian). https://doi.org/10.17816/2311-2905-17534.

DX<] Andrei M. Shershnev; e-mail: andreyshersh@gmail.com
Submitted: 26.04.2024. Accepted: 15.06.2024. Published: 20.06.2024.

© Shershnev A.M., Dokolin S.Yu., Kuzmina V.I., Stafeev D.V., Kutuzov M.0., 2024

98 2024;30(2) TPABMATONOIMNA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA


mailto:andreyshersh@gmail.com

KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

BBEJEHUE

YacToTa pa3pblBOB BpalllaTe/lbHO MaHXeThI Ijieve-
Boro cycraBa (BMIIC) B o6111eii MOITy/IsSIIuy KoebeT-
cst oT 5 mo 40%, Tipy 3TOM MPUMEPHO Y 54% mniomeii
crapure 60 1eT UMeIOTCS YaCTUUHbIE U ITOTHOCIOM -
Hble NoBpexkaenysd [1]. JJaHHasg matonorus SBJseTcs
OCHOBHOJ NIPUYMHOM XUPYPrUyeCcKUX BMeIlIaTe/NbCTB
Ha IlJIeyeBOM cycrase [2]. I3BeCcTHO, UTO MaJible pas-
PBIBBI MOTYT IIPEBPALAThCSl B MacCMBHbIE HEBOCCTA-
HOBMMbIe TIOBPEXKIEHMS, & BOIIPOC BbIOOpA TaKTUKU
JleyeHUsI TaKUX NaLMEeHTOB BCe ellle 0CTaeTcs Hepas-
pelleHHbIM [3, 4].

MaccuBHBIe Da3pbiBbl BpalllaTeIbHONM MaHXkKe-
Thl COCTaBJAOT OO0 40% Bcex mnoBpexnpeHuit BMIIC
M ONpenensiioTCcs KaK IMOJHOCIOMHbIE MOBPEXIEeHUS
IBYX Uy 6onee cyxoxwuit [1, 2, 5]. BciencrBue BbI-
pakeHHOW >KMPOBOM MHOUIBTPALMM MBIIIEUHOTO
OpIONIKA M peTpaKkIMy Kpasi TOBPEXIEHHOTO CYXOKM-
JIXST 3TU pas3pbIBbl MOTYT CTaTb HEBOCCTAaHOBUMBIMU
C TOYKM 3peHMS BO3MOKHOCTM IIOJTHOTO aHATOMUYHO-
IO BOCCTAHOBJIEHMSI BPAILLATeIbHOM MaHXeTHI [6, 7].

MaccuBHbBIe TOBpEXIEeHMs BpalllaTelbHON MaH-
SKEThl TPUBOASAT K M3MEHEHUI0 BepTUKaJIBHOTO U
TOPM30HTANIBLHOTO 6ajlaHca CuI, a CleoBaTelbHO —
K IlepeJHEBepXHeil MUIpalMy TOJOBKU IIJI€YEBOIA
KOCTH, UTO SIBJISIETCS. OCHOBOJ HapylieHus 6uomexa-
HMKMU IJIEY€BOT0 CYCTaBa M IPUBOLUT K BbIPAXKEHHBIM
(YHKUMOHAIBHBIM HApYIIEHUSIM U ITPOrpeccupoBa-
HMIO OCTe0apTpuUTa IJIeYeBoro cycrasa [8, 9].

B Hacrosiee Bpemsi oTMeuaeTcss 60ee BHICOKMIA
(YHKUMOHAIBHBINM 3ampoc: MalMeHThl CTaau 006-
pamiaThCsl 3a MOMOIIBI0 He TOJNBKO /IS TOTO, UTOObI
MMeTb BO3MOXXHOCTb aKTMBHO BBITIOJHSTh IOBCE[-
HEBHYI0O ¥ TPOGeCcCUOHANbHYIO IesATeNbHOCTh, HO
M IJIg TOTO, YTOOBI 3aHMMAThCSI criopToM. IloaTomy
TpaBMaTo/JIOraM-opTonesaM KpajiHe BaXHO COBep-
[IEHCTBOBATh ¥ I'PAMOTHO BbIOMPATH METOIbI Jieue-
HMUSI, YTOOBI 06ECTIeUNTD JTYUIlIMe Pe3yabTaThI [2, 3].

Ha ceropgHs1IHNMI AeHb NPeAIararTcs cieaywuue
BapMaHThI JieueHUsl MaleHTOB C HEBOCCTAaHOBYMMBbI-
mu nospexaeHusmyu BMIIC: koHcepBaTUBHOe Jieue-
HMUe, pa3lNyHble PEKOHCTPYKTMBHBIE BMeLIaTeabCTBa
Y peBepCUBHOE SHI0MPOTE3MPOBaHMe I1JIeUeBOTO CYC-
Tasa [1, 2, 3]. CaMbIMM U3YYEHHBIMU U PaCIIpOCTpa-
HEHHBIMM B KJIMHMYECKOV IpaKkTMKe B HACTOSLIMUIA
MOMEHT SBJISIOTCSI YaCTUYHBIN apTPOCKOMMUYECKUIA
SIKOPHBIN 11IOB, pa3auMyHble BapMaHThl TpaHChepoB
[IMpPOYaiiieit MbILIIIbI CIIMHBI U TPYIUHHO-pebepHOii
MOPIMM OOJBIION I'PYSHONM MBIIILIBI, & TAKXKe peBep-
CMBHOE 3HIOIPOTE3MPOBAHME ILJIEUEBOTO CYyCTaBa.
HecmoTps Ha cTOMb pa3HOOOpasHbIl apceHaa Bapu-
aHTOB JIeUeHMs, B HACTOSIIUI I MOMEHT CPaBHUTEJIb-
Hast 3G PEeKRTUBHOCTD ITUX METOIOB JIeUeHUS OCTAETCS
HESICHOJA, B CBSI3Y C YeM HET YeTKOIrO aJIT0PUTMa BbI-
60pa TaKTUKY JeueHMs: TPOGUIbHBIX 60TbHbIX.

VunuThiBasi BbILIEM3JIOKEeHHbIE JaHHbIE, TpobIIe-
Ma BbIOOpa TaKTUKM JieueHUS IPOPWIbHBIX 6OJb-

HBIX SIBJISIETCS BeCbMa aKTYaJbHOM, TAK KaK MMeeTCsI
60JIbIIOe KOJIMYECTBO HIOAHCOB, KOTOpbIE CIeAyeT
YUIUTBHIBATh IPU TIPUHITUM peleHus. B nmurepatype
MIPUBOASITCS JAHHBIE O ITOJNIOKUTETbHBIX pe3yibTa-
Tax JedyeHus: MpoGUIbHbIX MAllMEeHTOB, OMHAKO MPO-
CTIEKTUBHBIX CPABHUTENbHBIX MCCIEAOBAHUII HE TaK
MHOTO, M OHM 3a4acCTyl0 OTPAaHMUMBAIOTCS ABYMS
rpynnamu. s pelieHus: IpobieMbl BbIGOpa Tak-
TUKU JIEUeHUST HeoOXOOMMO HaKOILIeHMe GOJbIIero
KOJINYECTBA MCCIeIOBaHMI, KOTOpbIe OYIyT cocpemno-
TOYEHbBI Ha CPABHEHUM PA3INMUHBIX METOIOB JIEUEHMS
C LIeJbI0 BBISIBJIEHMS MPEUMYIIECTB OFHUX METOHOB
JledeHMs HaJl OPYTMMM, YTO B KOHEUHOM WMTOTe I10-
3BONIUT CHOPMMPOBATH KOHCEHCYC OTHOCUTETbHO
aJTOpUTMa BBIOOpPA TAKTUKM JIeUeHUS] TTPOPIIBHBIX
OOJIbHBIX.

Ilenv uccnedosauuss — CpaBHUTDb OvKaiiliue pe-
3YJIbTATHI JIEUEHNS MMAIMEHTOB C HEBOCCTAHOBMMbBIMU
paspbIBaMM BpaniaTeIbHOM MaHXeThI TJIEUeBOT0 CyC-
TaBa MpU MOMOIIY apTPOCKOMNYECKOTO YaCTUUYHOTO
BOCCTAHOBJIEHMS BpallaTeIbHO MaHKeThl, TpaHche-
pa CyXOKWIMS MMpoYaiiineii MbIIIbl CIIMHBI, TPAHC-
(dhepa 60BIION IPYIHOI MBIIIIEI ¥ PEBEPCUBHOTO SH-
IOTIPOTE3MPOBAHMS TIJIEUEBOTO CYCTaBa.

MATEPUAJI 1 METO/IbI
JlvizaiiH uccjaegoBaHMUS

[TpoBeneHo MPOCIEKTUBHOE OAHOILIEHTPOBOE UCCI/IeI0-
BaHMe. B uccienoBaHme BOUUIM 75 MaIMeHTOB, U3 HUX
48 (64%) my>xumH U 27 (36%) KeHIIVH, HaXOAVUBIINX-
€Sl HA CTAI[MOHAPHOM JIEUEHUM B TIEPUOI C CEHTSIOPS
2021 r. mo mapT 2023 r. BK/IIOUMTENbHO. CpenHMii BO3-
pacT maLuyMeHToB cocTaBua 59,1£8 4 net.

Kpumepusmu exntoueHus B uccieqoBaHue GbLIn:

— HaJaMuue MacCMBHOTO HEBOCCTAHOBMMOTO pas3-
pbIBa IBYX U OOJIee CYXOXKM/IUIT BpalllaTelbHOi MaH-
KeTbI, BepuUUIMPOBAaHHOTO MO AaHHbIM MPT wman
apTPOCKONNYECKUM METOAO0M;

— HajaMuue Ha AO0O0TepallMOHHOM 3Talle peHTre-
HOJIOTMYECKMUX NPU3HAKOB apTpONaTUM IIJIeYeBOTO
cyctaBa 1-3-7 craguu Ha GOHe MacCMBHOTO TTOBPEsK-
nenust BMIIC no knaccudukanyuu K. Hamada [10];

- Bo3pacr 6osee 18 ytet.

Kpumepusmu ucknioueHus U3 “ccaenoBaHus ObLIN:

— HaJaMuue Ha JOONepalMOHHOM 3Tare peHTTeHO-
JIOTMYECKMX TPU3HAKOB JIedhOopMUPYIONIEero apTpo3a
TJIeueBOro CyCTaBa 3-1i U 4-11 CTaguu, IeCTPYKTUBHBIX
U3MeHeHUI KOCTHOI CTPYKTYpbI TOJIOBKU TII€UEBOI
KOCTU M CYCTaBHOTO OTPOCTKA JIOTIATKM;

— COTYTCTBYIOIIlee TIOBPEXKIEHME KarCylI0-1ab-
pPaJbHbIX M KOCTHBIX CTa6MUIM3AaTOPOB IIEYEBOTO
CyCTaBa;

— a/Te3UBHBIN KAICYIUT IJIEUeBOTO CyCTaBa;

— HapylleHUs] MHHepBalluM U MPOBOAMMOCTH, 3a
UCKJIIOYEeHMEeM HeliponaTuu HaJI0MaTOuYHOTrO HEPBa;

— HajJIMuyyMe TsOKEeNbIX COIYTCTBYIOIINMX 3abose-
BaHMUIA.

99 2024;30(2)

TPABMATONOIMNA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

Bcem mauyeHTaM B MpemonepalnyoHHOM Tepuojie
BoINOMHUIICE MPT ¥ peHTreHorpadusi mopaskeHHO-
0 IJIeYeBOTO CYCTaBa C 11e/1bl0 OLIeHKM JIOKaIU3aluun
pa3pbiBa, ero MoTeHIMala K BOCCTAHOBIEHUIO U aKpO-
MMUAJbHO-TJIEYeBOro uHTepBana (AIIN). B Hamem uc-
CJIelOBaHUM 32 HEBOCCTAHOBMMBIN Pa3pbiB MPUHU-
MajoCh Takoe IOBpPEXIeHMe, KOTopoe IpU OlleHKe
MP-uccnemoBaHuii J€EMOHCTPUPOBAIO 3-10 CTEIEHb
SKMPOBOTO TI€PePOsKAEHMS MBIIIEYHOTO GpIOIIKa Ka-
KOT0-TM00 13 TOBPEKAEHHBIX CYXOKWINI 1O Kiac-
cudukanym H. Thomazeau [6], a cTeredsb peTpakuym
3TOTO CYXOXmaus 1o kinaccubmrauym D. Patte [11]
COOTBETCTBOBAJIA 3-1i cTereHUu. Takke BO BHMMaHMe
MPUHUMAJIUCh JaHHble MHTPaoIepaliOHHON KapTu-
HbI, B KOTOPBIX ONpefensiiach BO3MOKHOCTb BOCCTa-
HOBJIEHMSI aHATOMMUYECKOTO KpeIyieHUsl BpalllaTesb-
HOJ MaHXeTbl ITPU apTPOCKOIUM.

[MauyeHTaM BBIMOJHSUINCH CJELYIOLIME BUABI
OINepaTUBHBIX BMeENIATE/JbCTB: YaCTUUHBINA apTpo-
cKonmyeckuii kopHbeiii moB (YASI), saguuii ap-
TPOCKOIIMYECKM aCCUCTMPOBAHHBIN TpaHCcdep cyxo-
Kuans mupodaiimei mpimibl cnoyHbl (3TCIIMC),
nepegHuii  apTPOCKONMYECKM aCCUCTMPOBAHHBIN
TpaHcdep CyXOKMUINST IIUPOYAIIEI MBIIIIIBI CITVHBI
(IITCHIMC), TpaHcdep TPYAUMHHO-pebepHOI MOPIUA
CyXOXXKmust 6ombiioii rpygHoii mbimnbl (TCBIM),
peBepCUBHOE 3HIOMPOTE3MPOBaHME TIJIEUeBOTO CYC-
taBa (PIIIC). [TanmeHTbl paBHOMEPHO pacopeness-
JIUCh TIO 5 TpyImaM B 3aBMCUMOCTH OT BUAA BBITON-
HSIEMOT'O OIEePaTUMBHOTO BMeIaTelbCTBa C YUYeTOM
MMEIOIIMXCS TOKa3aHU U MPOTUBOIIOKa3aHuit. s
BCEX PEKOHCTPYKTMBHBIX BMeENIATEJIbCTB MPOTUBO-
MOKa3aHUSAMM ObLIM TOBpPEXIEHUS TOUYEK Kperie-
HUSI MaJIOV KPYIJION MBIIIIbI ¥ HUXKHEN 4aCTU MOZ -
jonatouHoi Mblibl. ITokasanuem piast 3TCHIMC
6putM TIOBpexkaeHuss BMIIC ¢ moBpeXkaeHneM CyXo-
SKUMS TIOAJIONIaTOUHO MBIIIIbI HE BbINIE 2-i1 CTe-
e no knaccuduranyu Lafosse [12]. [Tokazanmem
st TITCIOIMC u TCBI'M 6butn moBpeskaeHuss BMIIC
C TpeuMylleCTBEHHbIM BOBJeUeHMEM IiepefHe-
BepxHeli yactu. POIIC mpuMeHSUIOCh Y MallMeHTOB
¢ 0607 KoHUrypaiueii paspbiBa BpallaTelbHOI
MaH>XeThl.

B mepByiwo rpymmny Bonuiu 15 maiueHTOB, KOTO-
pbiM ObUT BhINTOHeH YAMII. Ona 6buTa IpencTaB-
neHa 8 (53,3%) mykumHamu u 7 (46,7%) >KeHIIU-
Hamu. CpemgHmii Bo3pacT cocraBui 58,9+11,6 ner.
V 8 maiueHTOB ObUIO AMArHOCTUPOBAHO ITOBPEXK-
OeHue CYyXOXWINI HaJJOCTHOM M MOAOCTHOM MBIIIII,
y 1 mauueHTa — CYXOXWIMII HAOOCTHOM U IIOJ-
JIOTIATOYHOM MBI, V 6 HNallMEHTOB — CYXOXWUIUM
HaJO0CTHOM, MOAOCTHOM U IMOAJIOIIaTOYHONM MBbIIIIII,.

Bo BTOpYyIO I'pymniry BomiM 15 mauyeHTOB, KOTO-
pbiM 6b11 BhiTtoHeH 3TCIIMC, mpy HEOOXOAUMOCTH
COUeTaBIIMICS C YaCTUUYHBIM apTPOCKONMUYECKUM
SIKOPHBIM IIIBOM CYXOXWIMSI MMOLJIONAaTOYHOM MBIIII-
ubl. OHa O6bu1a mpencrasiaeHa 12 (80%) MykuMHaAMU

u 3 (20%) xkeHmyHamu. CpegHuii BO3pacT COCTaBUII
59,6%5,5 net. YV 12 mauueHToB ObLJIO JMAarHOCTUPOBa-
HO MOBpPEeXAEHNEe CYXOXUINA HATOCTHOM U IOHOCT-
HOJ MBIIIII, Y 3 NalMEHTOB — CYXOXXWJINIA HaJOCTHOI,
MOJOCTHOJ ¥ MOJJIONAaTOYHO MbIIIILI,.

B Tperpio rpymnmy BouumM 15 malyMeHTOB, KOTO-
pbiM 6611 BbinoaHeH I[TTCIIMC, mpyu HeO6XOAUMMOCTHU
COUeTaBIIMIICS C YaCTUYHBIM apTPOCKOIIMYECKUM
SIKOPHBIM IIBOM CYXOXXWJINI HAJOCTHOM U IMOJOCTHOM
mbiii. OHa 6buTa mpeacTasiaeHa 9 (60%) My>kUMHaAMU
u 6 (40%) kenmyHamu. CpegHuii BO3pacT COCTaBUII
61,6%6,2 net. YV 10 mauueHToB ObLJIO IMAarHOCTUPOBA-
HO TTOBpPEXIEeHME CYXOXUINI HaJOCTHON 1 TTOAJI0Ma-
TOYHOJ MBIIIII, y 5 MAIlMEHTOB — CYXOXXMJIMIA HalOCT-
HOJ, IOAOCTHOM U IO/ I0IIaTOYHOM MBbIIIILI,

B werBepTyio rpynmny BoluIM 15 mamueHTOB, KO-
TOpbIM ObL1 BbioJIHEH TCBI'M, 1ipu HEOOXOAMMOCTH
coueTaBumiics ¢ YA cyxoxkmunmit HAAOCTHOM U MO-
nmocTHO¥ Mblimii. OHa 6b11a npeacrasieHa 11 (73,3%)
mMy>kumHamu u 4 (26,7%) xxeHiiuHaMmu. CpeHNUIi BO3-
pact cocraBui 55,4+10,1 netr. V 9 maiueHTOB O6bLIO
IMarHOCTMPOBAHO TMOBpPEXAeHMEe CYXOXKWIMII Ha-
IOCTHO U MOAJ/I0MaTOYHOM MBI, Y 6 TallMEeHTOB —
CYXOKMIUIMA HAOOCTHOJ, ITOJOCTHOM U MOAJI0NaTOY-
HOJ MBIIIIILI,.

B ngryro rpyniry Bouuiu 15 manyeHToB, KOTOPhIM
610 BhINTONTHEHO POIIC. OHa 6blLIa mpencTaBieHa
8 (53,3%) myxxumHamu u 7 (46,7%) >KeHIIMHAMU.
Cpemuwuii Bo3pact coctaBwmi 59,7+6,8 net. V 5 manu-
€HTOB OGbUIO IMArHOCTUPOBAHO IOBPEXIEHNE CYXO-
SKMJIUI HaJOCTHOM M TMOAOCTHOM MBIIIL, Y 2 Talu-
€HTOB — CYXOXWJINI HaJOCTHOM U MOAJI0NAaTOYHOM
MBI, Y 7 TMalMEHTOB — CYXOXWJIMIA HagOCTHOM,
MOAOCTHOM M MOAI0NAaTOYHOM MbIIII,y 1 manyueHTa —
CYXOKMIUMA HAOOCTHOM, MOAOCTHOM, MOAJI0MaTOY-
HOJ ¥ MaJIO¥ KPYyTI/IOi MBIIILI.

TexHMKA OIIepaimii

YA BRIMOMHSIICS B ITOJIOXKEHMUM TIAlIIeHTa Ha OOKY.
ITo craHgapTHOM MeETOAMKE BMeIIaTeabCTBA BBIIOJI-
HSUTUCh U3 YeThIpeX CTaHZAPTHBIX apTPOCKONNYECKUX
MOPTOB (3aAHMI, MepenHuil, 3aaHe/NaTepaabHbIiA,
repenHenaTepajbHbIl), a TaKXke IOIOJHUTEIbHBIX
MMWHU-TIOPTOB [JISI UMILIAHTAIMU SKOPHBIX (PUKcaTo-
poB. Beimonusiiack V-o6pa3Hasi TEHOTOMMUS 6o Te-
HOZe3 IPU HAJIMUMUM TIATOIOTUM CYXOXKUIUS IIMHHOMN
TOJIOBKM ABYXIJIaBOI MbIIIIbI TTeda. [Ipy orpanmnye-
HUM MOOMIIBHOCTY Kpasi MOBPEXKIEHHBIX CYXOXKIINIA
BBIMOJTHS/IM TPEXCTOPOHHMIA peiu3: OT INIeHOUAaA, OT
Cy0aKpOMMAaJIbHOM M CyOIenbTOBUAHONM OypChI, MC-
cedyeHMe MHTepBaja poTaTopoB. Iloc/ie BBIMOMHSIN
OLIEHKY BO3MOKHOCTM MPSIMOTO aHaTOMMUYECKOTO
BOCCTAHOBJIEHMS TOBpeXaeHus. B 3aBuUCMMOCTU OT
CTereHy MOOUIBHOCTY Kpas TMOBPEKAEHHOTO CYXO-
SKUIMS M KOHGUrypanmy paspbiBa IjsT GUKCALIUU
VCITONIb30Ba/IM OGHOPSIAHBIN WU ABYPSAHBIA MOCTO-
BUIHBIN SIKOPHBI 1IOB.
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3TCIHIMC BBINONHSJICS TaKKe B IMOJIOKEHUM Iia-
IMeHTa Ha OOKYy IO YCOBEpIIEHCTBOBAHHOV HaMM
apTPOCKOMMYECKU aCCUCTUPOBAHHON TeXHUKE, OCHO-
BaHHO Ha TeXHUKe, MpeIjiokeHHoi V. Jermolajevas
u B. Kordasiewicz [13]. Yka3aHHas TeXHUKA ITpeATIona-
raeT rnepeMelieHne CyxXOKmins Mupodaniiein Mblil-
Il CIIMHBI B ieeKT 3aJHeBEPXHE YacTy pOTaTOPOB
C UCIIO/Nb30BaHMEM ayrMeHTalM CYXOKUIUS aljio-
Te€HHO TBEP/I0¥i MO3rOoBOJ 060/10UKO. ITpy Hanmuum
MOBPEXIEHUS CYXOXWINS IOAJIONATOUHON MBIIILbI
BBITIOJTHSITV €T0 (PUKCAIIMIO C VICTIOb30BaAHMEM OIHO-
ro aHKepHoro (gukcaTopa.

IITCIIMC BBINOJNHSJICS B TOJOXKEHUM IIalMeH-
Ta Ha OOKy IO TpemOKeHHOV HaMM YCOBepIIeH-
CTBOBAHHOJM apTPOCKOIIMYECKM aCCUCTUPOBAHHOM
TEXHUKE, OCHOBAHHOM Ha TEeXHUKe, IpeajIoKeHHOI
K. Weisser u J. Hasler [14] u 3amuineHHO TaTeHTOM
P® N2 2791403, JlaHHas TeXHUKA MpeAIionaraer mepe-
MellleHMe CYXOKWIMS IIMpOoYaiiieii MbIIIIbl CIIMHBI
B IedeKT mepemHeBepXHel YacTy pOTaTOPOB U ayT-
MEHTaLMM CYXOXWUIMSI aJZIOTeHHOM TBEpPHOil MO3TO-
BOI1 000/10uKOVi. OUKCALMIO CYXOXKMIMUSI TTOJOCTHOI
MBIIILbI TIPM HAIUMYMUKU TIOBPEKAEHUST BBITONHSIN
C UCTI0JIb30BaHMeM OHOTO MU/ IBYX aHKEePOB B 3aBU-
CMMOCTH OT BbIpaXKeHHOCTM TTOBPEKIEeHMS.

TCBI'M BBITIOSMHSICSI B IIOJMOKEHMM MalieHTa
«uIskHOe kpecno» (‘beach chair’). TlepsoHauanbHO
MPOBOAMJIACh apTPOCKOIMSI IIJIeYeBOro CycTaBa U3
CTaHAAPTHOTrO 3aAHero nopra. [Ipu HanMYuM MaToa0-
TUU CYXOXWIUS OJVHHOM TOJIOBKM JBYXIJIABOI MBbIIII-
IIbI TIeYa BBITIOMHSUIACh ero V-o6pasHasi TEeHOTOMMS
mmb0o TeHopes. [Ipy HaMMUMM TOBPEXKIEHUSI CYXO-
SKMJIUST TIOAOCTHOM MBIIIIBI BBITTOMHSUIM (QUKCAINIO
C MICTIOSTb30BaHMEM OJHOTO VIV ABYX aHKEPHBIX DUK-
CaToOpOB B 3aBUCUMOCTU OT CTeleHU TOBPEXIeHNS.
CnenyoluM 3TarioM IepexofuiiM K BBITIOJIHEHUIO
HEITOCPEeNCTBEHHO TpaHchepa IPyAMHHO-pPeOepHOii
TIOPIMM 6OJTBIIO IPYAHOM MBIIIIIBI ITO TEXHUKE, OTIV-
canHoii B. Elhassan ¢ coaBropamu [15]. I3 cranmaprt-
HOTO [eJIbTOBUIHO-TIEKTOPAJIbHOTO JOCTYIIA BBIMO-
HSUIOCh TIpOBeJEeHMe TPyOVHHO-peGepHOoil mopuym
6OJIBIIONM IPYIHONM MBIIIIbI B JedeKT IepegHeBepx-
Hell 4acTy poTaTOPOB B KOPUIOPE MEXAY KIHUMIHON
MopLyeli 60IbIION IPYIHOI MbIIILBI ¥ 00beIVHEH-
HBIM CYXOXWJIMEM KIIOBOBUAHO-TIIEUEBOI MBIIIILIbI
Y KOPOTKO¥ TOJIOBKY ABYI/IABOM MBIIILIBI I11€Ya.

[Ipy Bcex mMepeuyncieHHbIX BbIllle BMellaTesb-
CTBaxX IpM HAJIMYMU TIOKA3aHMIt BBITIOMHSIM pe3eK-
M0 aKpOMMaAbHO-KIIOUMYHOIO CYCTaBa U HEKOM-
Mpeccuio HaJJ0MaTOYHOTO HepBa. MeTamanmyeckue
aHKepHbIe (UKCATOPHI HE MCIIOIb30BAINUCh, Ta0bI
usbexxaTb CHYKeHMs KauecTBa MPT B mocieonepa-
LIMOHHOM I€pUOJe, B CBSI3U C YEM OTHaBaIOCh MpeJ-
MOYTEHME WMCIOAb30BaHMIO SIKOPHBIX (UKCATOPOB
13 6MOKpUIpanuaa u noansup3pUpKeTOHa.

PeBepcuBHOE 3HAOMPOTE3MPOBAaHME I1J1I€YEBOTO
CyCTaBa BBIMOHSJIOCh U3 CTAaHZAPTHOTO JEeTbTOBUJ-

HO-TIEKTOPAJIbHOTO JOCTYIIa B MOJOKEHUM MalyeHTa
«IuIskHOe Kpecno» (“beach chair”) B coorBercTBUM
c onucanusimu C. Werner ¢ coapTopamu [16].

Vcrionb3oBanuch sHAonpoTesbl DePuy Delta X-tend
(y 13 maumenTtoB) u Unic Evolutis (y 2 mamyeHTOB)
C [IEMEHTHBIM TUIIOM (BUKCAIMM HOKKM (TIPUMEHSIIN
KOCTHBIN 1leMeHT DePuy CMW 3 ¢ reHTaMMUILIMHOM),
y 3 mauMeHTOB ObLIM MCIIONIb30BaHbI INIEHOC(hEPHI
38 pasmepa, y 12 — 42 pasmepa. Y 60sbIiIei yacTu Ia-
LIMeHTOB (8) MpUMeHSIM BKIAAbIII +6R MM, y 7 mauy-
€HTOB MUCIIOb30Ba/IM BKJIAABIIIN +3 U +6 MM.

Hocneonepam/lonﬂoe BeaeHue

PeabunuranyoHHOe jiedeHue B IepBOM Mepuoje 3a-
KJII0YIOCh B MMMOOMIM3AIMM  OIEPUPOBAHHOIM
BepxHeli KOHEUHOCTU B Te4eHue 6 Hell. Py MOMOIIU
MSITKOM TTOBSI3KM C IOAYIIKOJM B MOJIOXEHUM OTBene-
Hus 20 rpaj. YipaskHeHUsT «[1aCCUMBHOM» TMMHACTUKNA
(YIpaskHEeHUSI «MasSTHUK» UM «CKOJIbKEHME» OIlepu-
POBaHHOV KOHEYHOCTM IO MOBEPXHOCTU CTOJA) pe-
KOMEHJIOBaIM HauMHATbh C 5-i1 Hen. Uepes 6-8 Hem.
MPUCTYTIIAAM K yOpPaXHEHUSM C aKTUBHBIM BKIIIO-
YyeHMeM MBI [1JIeYeBOro I0sica, HampaBieHHbIM
Ha yKpeIlJleHMe MBI BpaujaTeJbHO! MaHXeTbl U
CTAaOMIM3ATOPOB JIONATKYU IIOf, KOHTPOJIIEM peabusin-
Tojiora. Bo3BpaT maiueHTa K IOBCEIHEBHOM aKTUB-
HOCTY MPOUCXOAUI yepe3 3—4 Mec. Ioc/ie onepann.
OrpaHMueHusT 3aHSITUII CIIOPTOM U TSIKEIbIM (PU3U-
YeCKMM TPYAOM YCTaHABJAMBA/IM Ha 7—-8 MecC. Mocie
orepaiuu.

OIIEHKa pe3yjibTaToB

Ha pgoomepaliOHHOM 3Tare ¥ KOHTPOJbHBIX OCMO-
Tpax, MPOBeJeHHbIX Ha CPOKax 6 1 12 Mec. mocsie omne-
PaTMBHOTO JIeUeHNMs], BBITIONMHSIOCh M3MepeHe 06beMa
IBVDKeHU TPY TIOMOIIIYM [TOBEPEHHOT0 yIiioMmepa, Kiam-
HMYecKoe 06cIeIoBaHme Mpy MOMOIIY (PyHKITMOHATb-
HbIX TECTOB, 3aIlOJIHEHMe IIKa/I-OMPOCHUKOB (IIIKaJIbI
American Shoulder and Elbow Surgeons score (ASES)
[17], Constant-Murley Score (CMS) [18], BusyayibHast
aHasorosas mkasa (BAIID)), a Takke OlleHKa PeHTTeHO-
rpamm 1 MPT (o knaceudmkarmam K. Hamada [10],
H. Thomazeau [6], D. Patte [11], H. Elman [19],
H. Sugaya [20], B. Melis [21] n F. Sirveaux [22]).

B xopme mccnemoBaHus Mbl ITPOBENM CPaBHUTENb-
HbIi aHa/IM3 aMIUVINTYAbl aKTUBHbBIX JBVOKEHUI (CTU-
6aHue, oTBeleHMe, HApY)KHAsT ¥ BHYTPEHHSSI poTa-
1MsI) TUIEYEBOTO CyCTaBa, MHTEHCUBHOCTU 60IEBOTO
cuHapoMa 1o 1mKkajge BAII, KIMHMKO-(YHKIMOHAIb-
HbIX MCXOIOB IO IKajaam-ornpocHukam ASES u CMS
Ha CpoKax [0 omepamuu, yepe3 6 u 12 mec. mociue
orepaiuu.

CraTuCcTHUYECKUI aHaInu3

[aHHbIE MCCAEIOBAHMS BHOCWINCH B 3JIEKTPOHHYIO
tabmuiyy MS Excel u 611 TTOABEPrHYTHI CTATUCTU-
yeckoil 06paboTke. CTaTUCTUIECKNUI aHAIU3 JaHHBIX
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MPOBOAM/IM Ha TEPCOHAJIbHOM KOMIIBIOTEpPE C UC-
M0JIb30BaHMeEM CTaTucTuueckoro mnakera IBM SPSS
23.0. 3a CTaTUCTUUYECKM 3HAYMMBIA YPOBEHD p IIPU-
uumaiu 0,05.

[TepBUYHO 17151 BCEX JaHHbBIX ITPOBOAWIACH ITPOBEP-
Ka HOpMaJabHOCTU paclipefiesieHys IIpu MOMOIIM KpU-
TepueB Konmoroposa—-CmupHoBa u lanupo - Ymika
(mns  BBIGOPOK M3 MeHee dyeM 50 mMaALMEHTOB).
KonmuecTBeHHble MoOKasaTe/ly, MUMeEIe HOpMaJib-
HOe pacripefiesieHye, OMUChIBAIUCH C TOMOIIbIO CPesi-
HUX apudmernueckux BeamuuH (M) U CTaHOAPTHBIX
OTKJIOHeHu (SD). B cirydyae OTCYTCTBUSI HOPMabHOTO
pacripeniesieH!s KOJIMUeCTBEHHbIE JaHHbIe OMMChIBA-
JIMCh C MOMOIIBI0 MeguaHbl (Me) u HIOKHETO U Bepx-
Hero kBaptuaeit (Q1; Q3). KareropmanbHble NaHHbIE
ONMCBHIBAIIMCH C YKa3aHMEM abCOMIOTHBIX 3HAUEHMI
U MIPOLIEHTHBIX OJE.

I[lpy HOpMaJbHOM pacHpefeneHuyn Komauye-
CTBEHHBIX JAaHHBIX CpaBHEHME ITPOU3BOAUIOCH C
MUCMOAb30BaHMEM  MapamMeTpPUYecKuX  MeTOAMK.
KonmuecTBeHHble JaHHbIE IBYX I'PYII CPaBHUBAINUCDH
pu romoinu t-kputepus CTbiofeHTa AJ1s1 3aBUCUMBbIX
U He3aBYCUMMBbIX BbIOOPOK, TPEX U 6oJiee TPyII — Ipu
TIOMOIIY OJHO(PAKTOPHOTO AMCIIEPCHOHHOTO aHAIM-
3a i1 He3aBUCUMbBIX BBIOOPOK, IIPY MTOMOIIM Cieaa
IMunas (Pillai’s trace) miist 3aBUCUMMBIX, a IJIS IIPOBE-

JleHMs TIOMapHOTo aroCTEPUOPHOTO CPAaBHEHUST MeX-
Iy TPYIIIIaMy UCIIOAb30Bancs t-kpurepuii CTbIOJEHTa
C IpUMeHeHneM TornpaBku BondbeppoHm.

IIpu pacrnipegeneHu, OTAMYHOM OT HOPMAaIbHO-
ro, KoJiMueCcTBeHHbIe JaHHbIe ABYX TPYIIN CpaBHUBA-
Jiuch ripu oMoty U-kputepust MaHHa — YUTHU, TpeX
1 6osiee TPYIIIT — C MTOMOINBIO KpuTepust Kpackena—
Yommca [ He3aBUCUMMBIX BBIOOPOK M KPUTEPUS
@puamaHa Jjs1 3aBUCMMBIX, allOCTepUOpHbIE CpaB-
HeHus — ¢ rnomoinpo U-kputepus MaHHA-YUTHU
C IpUMeHeHMeM IornpaBkyu Borndeppoun. CpaBHEHNE
MPOLIEHTHBIX [Ojeli NpM aHaau3e MHOTOIOIbHBIX
TaGINII COTIPSIKEHHOCTY BBITIOHSIIOCh C TTIOMOIIIBIO
kputepust 2 [upcoHa. OmMunst Mekay BbIOOpPKaMMU
CUMTATNUCh CTATUCTUIECKM 3HAYMMbIMU Ipu p<0,05.

PE3VJIbTATbBI

UncnoBble 3HAaUEHMS] M3YYEHHBIX MOKasaTesei, UC-
MoJib3yeMble TIpM CPaBHUTEIbHOM aHalli3e, a Takke
paccuMTaHHbIe BEJIMUMHBI P TIPEACTaBIeHbI B TabIM-
nax 1-3.

CraTuCTUYeCKM 3HAUMMBbIX Pa3aINInil MEXIY TPyII-
MaMy Ha TOOTIepallIOHHOM 3Tarle BbISIBJIEHO He ObLIO.

Bo Bcex rpymnmax B JOMHAMMKe IMTPOU3OIILIO
CTaTUCTUYECKM 3HAUMMOE YiIydllleHMe TII0 BCeM
MOoKa3aTessiM.

Tabnuya 1
N3yuaemblie mokasaTesu 40 onepanuu
Ornepauys
[Tapamertp p
YA 3TCIIMC MNTCIIMC TCBI'M P3IIC
Crubauue, rpa,. 105 (95;125) | 100(72,5;120) | 110 (85;117,5) | 110 (70;122,5) | 90 (50;107,5) | 0,375
OTBeneHue, Tpaf,. 85 (67,5;120) | 70 (60;102,5) | 90 (70;102,5) | 90 (55;107,5) | 70 (42,5;97,5) | 0,627
HapyskHas poranysi, rpag. 36,7£13,3 32,3%¥12,8 36,7%13,6 36,7£16,0 24,7+11,6 0,073
BHyTpeHHSs poTauus, b 3 (20,0%) 3(20,0%) 4 (26,7%) 0 (0,0%) 4 (26,7%)
a6e. (%) s 5(33,3%) 5(33,3%) 7 (46,7%) 5(33,3%) 7 (46,7%)
KIIC 5 (33,3%) 4 (26,7%) 4(26,7%) 7 (46,7%) 3(20,0%) 0,643
L3 1(6,7%) 3(20,0%) 0 (0,0%) 2(13,3%) 1(6,7%)
T12 1(6,7%) 0 (0,0%) 0(0,0%) 1(6,7%) 0 (0,0%)
AT, MM 3(2;4) 3(2,5:4) 3(3:4) 4(2,5;4) 2(2;4) 0,527
BAIIL, 6ambt 5,1+1,4 5,1+1,3 4,9%1,5 4,9%1,3 5,2+1,3 0,959
CMS, 6ambr 40,8+8,7 39,5%7,7 38,7%9,2 40,6£7,7 37,7£7,0 0,820
ASES, 6amibl 39 (30,5;45,5) | 35(27,5;40,5) 35 (30;38) 38 (31,5;42) 34 (27;39) | 0,557

3mech U Janee 3HaUeHUsT MpencTaBieHbl B Bume Me (Q1;Q3) mis mepeMeHHBIX C pacipefeleHueM, OTIUYHbIM OT
HOPMAaJIbHOTO, ¥ B Bufie M*c [JIs1 TepeMeHHbIX ¢ HOpMaJIbHbIM pacrpeneneHyeM. CTaTUCTUUECKM 3HAUMMbIe TIOKa3aTenn

BbIJIEJIEHBI JKUPHBIM HIpU(TOM.

B — 6enpo, 1 — sroguiia, KIIC — KpecTii0BO-ITOAB3I0LIHOE COUIeHeHMe.
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Tabnuya 2
HN3yuaemble moKasaTeIn yepes 6 Mmec. Iocjie onepanum
Onepanust
[Mapametp p
YA 3TCIIMC I[ITCIIMC TCBI'M P3IIC
Crubaunne, rpaf,. 140,3+15,6 132,0+18,0 128,3*17,2 126,7x17,7 123,7+10,8 0,059
OTBeneHue, Tpap,. 121,3%18,6 118,3%18,3 115,0+20,8 118,7£17,2 102,3%16,7 0,050
p,_.= 0,060
HapyskHast poraius, Tpaz,. 45 (40;50) | 50(40,0;52,5) | 40 (40,0;52,5) | 40 (37,5;50,0) | 30 (30,0;42,5) 0,005
p,_.=0,029
p, ;= 0,003
BuyTpeHHs5 q 4 (26,7%) 5(33,3%) 2 (13,3%) 0 (0,0%) 7 (46,7%)
0,
poraus, abe. (%) | ke 5 (33,3%) 5 (33,3%) 8(53,3%) | 10(66,7%) | 5 (33,3%) 0400
L3 5 (33,3%) 4(26,7%) 4(26,7%) 4(26,7%) 2 (13,3%) ’
T12 1(6,7%) 1(6,7%) 1(6,7%) 1(6,7%) 1(6,7%)
ATIY, MM 4 (4;5) 4 (4;5) 5 (4;5) 5(4,5;5,5) - 0,107
BAIII, 6a/11b1 3(2,5;3,0) 2 (2;3) 2 (1,5;3,0) 2 (1;3) 1(0,5;2,0) 0,004
p, s =0,002
CMS, 6ab 65,8%3,6 66,9%6,4 66,2%5,8 62,8%5,0 60,7%5,7 0,010
p, ;= 0,021
ASES, 6abl 69,9%4,3 67,6%6,2 68,3%5,5 67,2%5,5 68,9%6,2 0,694
Tabnuya 3
HN3yuyaembie nokasaTenau yepes 12 mec. mociie onepauuu
Omnepainus
[TapameTp p
YA 3TCIIMC [ITCIIMC TCBI'M POIIC
Crubaunne, rpaf,. 153,0+14,3 156,7+11,9 144,7+12,3 132,7+12,7 138,7+12,5 <0,001
p, .= 0,029
p,_,<0,001
p,_s= 0,002
p,,<0,001
OTBeneHue, rpaj. 140 130 120 125 130 0,058
(140;150) | (120;142,5) | (117,5;130) | (120;142,5) (125;140)
HapyskHas potaiusi, Tpaz. 50 (40;50) 55(50;62,5) | 40 (40;55) 45 (40;50) 40 (35;45) <0,001
p, ,=0,016
p, .<0,001
BHYTpeHHss s 1(6,7%) 1(6,7%) 0 (0,0%) 0 (0,0%) 6 (40,0%)
0,
poramms, abe. (%) | grc | 5(33,3%) | 5(33,3%) | 6(40,0%) | 8(53,3%) 6 (40,0%)
L3 6 (40,0%) 7 (46,7%) 5 (33,3%) 6 (40,0%) 2 (13,3%) 0,060
T12 | 3(20,0%) 2 (13,3%) 3 (20,0%) 1(6,7%) 1(6,7%)
T7 0 (0,0%) 0 (0,0%) 1(6,7%) 0 (0,0%) 0 (0,0%)
ATIY, MM 4 (4;5) 4 (4;4,5) 5 (4;5) 5 (4;5) - 0,082
BAIII, 6aibl 2(2;3) 1(1;2) 1(1;2) 2 (1,5;2,5) 1(1;1,5) 0,021
p,_.=0,032
CMS, 6a/bl 71,5%4,7 71,545 70,8%4,3 67,5+4,5 65,7%6,4 0,003
p,_s=0,017
p, s=0,019
p, .=0,044
ASES, 6aibl 77,9%6,6 72,3%6,6 72,2%¥4.0 70,5%5,5 73,9%5,0 0,008
p,_,= 0,006
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Cryctsa 6 mec. Tocjie ornepanuyu CpaBHUTENIbHbIN
aHaIn3 BBISBUI CTATUCTUUYECKU 3HAUMMbIE Pa3IMums
B IOKAa3aTeNsIX akKTMBHOro otBedenust (p = 0,05), Ha-
pykHoit portauuu (p = 0,005), uHTEeHCMBHOCTH GoJe-
Boro cuHapoMma (p = 0,004) u CMS (p = 0,010). Ctout
OTMETUTb, UTO MOIMAPHBINA aAlOCTEPUOPHBIN aHaIN3
rokasaresjieii OTBeJeHUs] B IJIEUEBOM CYCTaBe BbI-
saBui pasanuus (p = 0,006) mexxay rpynnamu YASII
u P3IIC, ogHako 1oc/ie BBeAeHMs ITONPaBKY HA MHO-
SKeCTBEHHbIE CPAaBHEHUS Pa3/IUuMsl ObUIM BBISBIEHBI
Ha YpOBHE CTaTUCTUYeCKOi TeHAeHUMM (p = 0,060).
Taxoke OBIIO BBISIBJIEHO, UTO IO TIOKA3aTesIM HapYXK-
HoM potanuu rpymnna PIIIC craTucTUYecKu 3HAYM-
mo ycrymaet rpynmnam YA (p = 0,029) nu 3TCHIMC
(p = 0,003). IHTEHCUBHOCTDb 60JIEBOTO CMHAPOMA, Ha-
MpOTUB, B TpyIme PIIIC 6buta CTaTUCTUUECKM 3HAUM-
MO HIKe, ueM B rpymiie YASI (p = 0,002). [TokazaTenn
mrkaapl CMS 6bUTM CTaTUCTUYECKM 3HAUYMMO BBIIIE
B rpymne 3TCIIMC, uem B rpymrie PIIIC (p = 0,021).

Taxke aHamu3 nokasaj, uro 3TCHIMC obecrieun-
BaeT craTucTuyecky 3Haunmo (p<0,001) 6onee BbICO-
KIJ IpUPOCT MOKa3aTess HapYy>KHOI pOoTaluu, 4yeM
npyrue metoasl jedenusi, IITCIIMC obGecrieunBaet
cratuctTuyecku 3Haunmmo (p = 0,004) Gomee BbICO-
KU IpUPOCT MOKa3aTesIsl BHYTPEHHEN pOoTalun, 4eM
3TCIIMC (p = 0,013) u TCBIM (p = 0,004), a B OT-
HomeHuu 6oseBoro cuuapoma PIIIC obecmeunBaer
cratuctTuyecku 3Hauumo (p = 0,035) Gonblinee ero
cHmkeHue, yem YA (p = 0,033).

Cnrycrst 12 Mec. Tioc/ie onepauyy 6bUIY BbISIBJIEHBI
CTaTUCTUYECKM 3HAUYMMble pasauMuusi MO IoKasare-
JIIM aKTUBHOTrO crubanus (p<0,001), Hapy>KHOJi poTa-
uyuu (p<0,001), MHTEHCUBHOCTU 6OJIEBOTO CUMHAPOMA
(p = 0,021), CMS (p = 0,003) u ASES (p = 0,008). Tax,
I10 TIOKa3aTesIM aKTUBHOTO crubanus rpymia TCBI'M
CTATUCTUYECKM 3HAUMMO ycTynana rpynmnam YA
(p<0,001) 1 3TCIOMC (p<0,001), rpynmna P3IIC Takke
CTATUCTUYECKM 3HAUMMO ycTynana rpynmnam YA
(p = 0,029) n 3TCIIMC (p = 0,002). I'pynma 3TCHIMC
MPOIeMOHCTPUPOBAJIA CTATUCTUUECKM 3HAUMMO 60-
Jiee BBICOKME TOKasaTeJy HapyKHOV pOTauyuu, 4eM
rpynrsl TCBI'M (p = 0,016) n P3IIC (p<0,001). ITo mo-
KkasarensiMm mkaabsl CMS rpymna PIOIIC geMoOHCTpU-
poBajia CTaTUCTUUECKM 3HAUMMO OOjiee HU3KME I10-
Kkasarenu, yem rpymnbsl YASI (p = 0,017), 3STCHIMC
(p = 0,019) u I[ITCHIMC (p = 0,044). [To moka3arensam
IIKAJIbl CYObeKTUBHOJI O1leHKY ASES OGbIJIO BBISIBJIEHO,
yto rpynma YAANl geMOHCTpUpPYeT CTaTUCTUYECKU
3HAYMMO 6oJiee BBICOKME pe3yIbTaThl, YEM TpYIIIa
TCBI'M (p = 0,006).

Taxke 66110 BbIABIeHO, uTo 3TCIHIMC obecrieun-
BAaeT CTAaTUCTUYECKM 3HAUMMO Oojiee BBICOKUIA TTPU-
poct crubanusi, uem TCBI'M (p = 0,046). Bonee Toro,
MPUPOCT TOKa3aTesiss HapyKHOM pOTaluu B TpyIIIe
3TCIIMC (24,7£7,4) Takke GbUI CTATUCTUUYECKY 3HA-
yumo 60osee BbicokuM (p<0,001), uem B rpyrmax YA
(p<0,001), IITCIOIMC (p = 0,003) u TCBI'M (p<0,001).

ITo mpupocTy nmokasaresisi BHyTPEHHEN pOTaLUM TaK-
ke ObUIM BBISIBJIEHBI CTATUCTUYECKM 3HAUMMBbIE pas-
Jnuns (p<0,001), B rpymrie [TTCIIMC sToT roka3aTenb
6bL1 BbIIe, yeM B rpynmnax TCBI'M (p<0,001) u P3IIC
(p =0,004).

IIpn ananuse MPT-uccwiegoBanuii y MalyeHTOB
rpynn YA, 3TCHIMC, IITCIIMC n TCBI'M 6bu10
BBISIBJIEHO, UTO MPVKUBIEHME CYXOXUIUI BO BCEX
TpynIiax COOTBETCTBOBAIO 1-Vi M 2-Vi CTeNeHu IO
knaccubukanuy H. Sugaya [20], A cratuctude-
CKM 3HAuMMO YBEJIMYMJICS BO BCEX I'PYyIIax B JMHA-
muke (p<0,05), oMHAKO 3HAYMMBIX Pa3IMUMII MEKITY
TPYIIIIaMyu Ha BCEX CPOKax HAGMIONEeHMS! BBISIBJIEHO
He 6b110. B rpyrime POIIC 6bLa1 BhISIBJIEH OOUH CITy4yait
(6,7%) ocreonmsa quadusa IJIe4eBoOil KOCTU B 30He 1
o knaccupuramum F. Sirveaux [22], ogHAKO KIMHMK-
YyeCKy 3TO HUMKAK He MPOSIBISIOCS.

Oc/103)KHeHUsI

B rpymme YAMI 65110 BBISIBIEHO OZHO OC/IOKHEHME
(6,7%) B BuIe reMaToMbl B 006JaCTU OIEPaTUBHOTO
BMellaTe/lbCTBa.

B rpymnme 3TCIIMC 65110 BBISIBIEHO 2 OC/IOKHE-
Hus (13,3%): 1 (6,7%) remaToma B 06;71aCTV OTIEPATUB-
HOTO BMemarenbcTBa U 1 (6,7%) uHdekus obractu
XUPYPTrUUYECKOTO BMeIIaTeIbCTBA B 00IACTM MTOAMBI-
uieyHoro gocryna. Cycrs 4 Heq. 110cjie BMellaTellb-
CTBa y NalMeHTa MOSBUIUCH JIOKaJIbHbIE MPU3HAKU
MHGeKIMU 06/IaCTU XUPYPTUIECKOTO BMENIaTelbCTBa
B BUJEe rMIIEpEMUM KpaeB PaHbl U OTHENIeMOro, Co-
MpOBOXAAIOUIMECS TOLbEMOM TeMIlepaTyphbl Tesa.
Bbul HasHaueH SMIMPUYECKUIT Kypc aHTHOAKTepu-
aTbHOM Tepanuy (BAHKOMMIIMH + IIUIIPODIOKCAIMH)
Ha 14 mHeil u B3SIT obpasel] OTHEISIEMOIO M3 PaHbI
st 6akTepuaabHOro mocesa. [To pesynbraTtam moce-
Ba MOyumau poct Propionibacterium acnes. Ha ¢one
aHTHOAKTEPUATBHON Tepanuy yoajaoch KynmupoBaTh
MHGEKINIO, paHa 3aKM/Ia BTOPUYHBIM HATSDKEHMEM.
HecMoTpst Ha Takoe oC/lIOXKHEHMe, pe3ysbTaT olepa-
MY O6bUT JOCTUTHYT, IOBTOPHOTO BMeIIATE/bCTBA He
MOTPe6oBaJIOCh.

B rpynme IITCIHIMC 6buto BbIsIBIEHO 1 (6,7%)
OC/IOKHEHME B BUJIe FeMaTOMbI B 00JIaCTU OTlepaTUB-
HOT'O BMellIaTe/bCTBa.

B rpymme TCBI'M 6bu10 BbisiBieHO 2 (13,3%)
OCJIOKHEHMUSI B BUJIe TeMaTOMbI B 00JIaCTU OTIepaTUB-
HOT'O BMellIaTe/bCTBa.

B rpynme P3IIC 6bu10 BbIsiBIeHO 6 (40%) OCIOXK-
HEHUI B BUIe TeMaTOMbI B 06J1aCTV OIEepaTUBHOTO
BMellaTe/lbCTBa.

OBCY>XIEHUE

[TonydyeHHbIE B XO[e HAIIEro MCCIeIOBAHUS Pe3yilb-
TaThl BO MHOTOM COOTHOCSITCS C JAHHBIMMU, TTPEICTaB-
JIeHHBIMM paHee B iuTeparype [1, 2, 23, 24].

BbulO BBISIBIEHO, YTO KIMHUKO-(YHKIIMOHAIb-
HbI€ Pe3y/IbTaThl Ha OIVSKAMIINMX CPOKAX HAOTIOIEeHMS
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(12 mec.) mocine YASII u pa3nanyHbIX BapMaHTOB
TpaHcdepa CYXOKUIUS IIMPOYAIIeii MbIIIIbI CITU-
Hbl SIBJISIIOTCS COIOCTaBMMbBIMM [0 TIOKa3aTessm
aKTMBHOI 3j7eBalluM ILJIEYEBOTO CyCTaBa, 60IeBOr0
CMHIPOMA U KIMHUKO-(YHKIIMOHAIBHBIX KA, B TO
ke BpeMs TpeBOCXOZs Ppe3y/lbTaTbl PEBEPCUBHOTO
SHIOIPOTE3UPOBAHMS U TPaHChepa CyXOXKMINS 60JTb-
IO TPYAHOI MbIIIIIIbI.

YacTuyHOe BOCCTAaHOBJIEHME BpalllaTeJIbHOM MaH-
keThl, npemioxkeHHoe S.S. Burkhart ¢ coaBTopammn
[25], MmO [maHHBIM pa3IMYHBIX MCCIEAOBAHMIA, Ie-
MOHCTPHUPYET XOpOIlle Pe3yabTaThl B GuusKkaiiime u
cpemHMe CPOKM HaAOIOmeHMIi, OOHAKO Pl aBTOPOB
YTBEPXAAIOT, UTO BOCCTAHOBJIEHME TOPU3OHTANb-
Horo 6GajlaHca CUJI He II03BOJISIET CKOMITEHCUPO-
BaTh BCe HApyIIeHNSI 6MOMEXaHUKM U B IOIITOCPOY-
HOI1 MepcIleKTMBe He JaeT kelaeMoro pesynabTaTa
[23,25,26,27,28]. JaHHblii (aKT TOATBEPSKIAETCS TEM,
YTO B MPOMWIbHOI JIUTEpaType IPUBOAITCS JaHHbBIE
0 TOM, YTO ITOC/Ie BBITTOJIHEHMS YaCTUYHOTO apTPOCKO-
MYEeCKOTo SIKOPHOTO IIIBa, ITOJTyYeHHbIe B OiTvsKkaiiiie
CPOKM HAOGMIONEHMST pe3ylIbTaThl MMEIOT TEeHIEHIINIO
K YXYAIlleHI0 CO BpeMeHeM. bosee Toro, jaHHOe BMe-
1IaTeAbCTBO IEMOHCTPUPYET BBICOKYIO YacCTOTy IIO-
BTOPHBIX Pa3pbIBOB U HEYHOBIETBOPUTEIbHBIX UCXO-
IoB (mo 45%) [1, 2, 24, 29].

TCIIMC gBasieTCSI XOPOILIO M3YYEeHHBIM METOIO0M
XUPYPIrUUYECKOro JieueHusl, KOTOPbIit eMOHCTPUPYET
XOpOlIMe pe3yJabTaTbl U MOXKET UCIIO/b30BaThCS /IS
KOppEeKLMM KakK 3afHeBEepXHUX, TaK U MepeIgHeBepX-
HUX pa3pbiBOB [30, 31, 32]. loCcTyIHbIe B IuTEpaType
pes3yabTaThl UCCAeN0BaHMII IPUMEHEeHUsT Pa3INYHbIX
BapMaHTOB TpaHcdepa CYXOXWINSI IIMpovaiiiiei
MBIIIIbI CIIMHBI MMEIOT JOJTOCPOYHbIe HabIome-
HUSI TOJIBKO B OTHOILIEHUU OTKPBITHIX TEXHUK, XOTS
pe3yabTaThl NMPUMEHEHUSI apTPOCKOMMUECKM acCuUC-
TUPOBAHHBIX U TOJTHOCTbIO apPTPOCKOMMUUYECKUX TeX-
HUK TaKke SIBJISIIOTCSI BeCbMa OOHAIEXMBAIOIIVIMMA.
YacToTa pa3pblBOB TPAHCIIOHMPOBAHHOTO CYXOXKUIIUS
BecbMa M3MeHUMBA OT UCTOUHMKA K UCTOYHUKY, UTO
OOBSICHSIETCSI Pas/IMUYHBIMU BapuaHTaMM (UKCALUU
CYXOKWJIMS U ero ayrMeHTanyuen. CienyeT OTMETUTD,
YTO UCII0/Ib30BaHMeE apTPOCKONNYECKOT0 acCUCTUPO-
BaHMSI CHMKAET YaCTOTY BO3MOXKHBIX HEBPOJOTUYE-
CKUX OCIIOKHeHui1 [1, 31, 32, 33].

TCBI'M Taxke ITO3BOJISIET YMEHBIIUTb OOJIEBOIA
CUHIIPOM, YITYUYIINTD TTOKA3aTeNN KIMHUKO-PYHKIMO-
HaJIbHBIX IIKaJ, OAHAKO B MeHbIIIeli CTereHy M03BO-
JIIeT BOCCTAHOBUTDH aMIUIUTYOY OBMKeHUit [34, 35,
36]. Ilpumenenne TpaHchepa CYXOXKUIUS OONBIION
IPYLHOI MBILIIBI JEMOHCTPUPYET YAOBIETBOPUTENb-
Hble pe3yJbTaThl, XOTs, TI0 JaHHBIM JIUTEPATypPbl, OHI
TaKKke MOTYT YXYAIIaThCS CO BpeMeHeM [1, 15, 37, 38].
OpHako TOT (pakT, YTO JAaHHOE BMENIATETbCTBO CO-
MOCTaBMMO IO TOKa3aTejsIM aMIUIATYAbl aKTUBHBIX
IBYDKEHUH U KIIMHUKO-(PYHKIVOHATBHBIX IIKAJ C pe-
BEPCUBHBIM 3HIOIMPOTE3MPOBAHMEM, TO3BOJISIET pac-

CMaTpuUBaTh €ro Kak OJMH 3 BO3MOXHBIX BApMAaHTOB
XUPYPTUUECKOTO JIeUeHMSI.

Cnemyet o6paTUTh BHMMaHME HA TO, YTO B HACTO-
silee Bpemsl BedeTcsl aKTMBHOe M3YyueHMe U APYrux
PEKOHCTPYKTMBHBIX BMEIIATENbCTB [IJISI IMallIeHTOB
C HeBOCCTAHOBMMbBIMM TTOBPEXIEHUSIMM BpalliaTe/lb-
HOJ MaHXeThl.

PeKOHCTPYKLIMS BepxHeli KarCyJ/ibl [JI€4eBOro CyC-
TaBa M MCIIOJb30BaHME PA3IMYHBIX Cy6GaKpOMMAIb-
HBIX MHTEPIIO3UTOB SIBJISIIOTCSI OTHOCUTEIBHO MOJIO-
IOBIMM METOAMKAMM JieueHUs, JeMOHCTPUPYIOIINMU
XOpolllye pe3ylbTaThl, ¥ BeCcbMa MepCreKTUBHBIMMU.
CTOUT OTMETUTb, UTO AAaHHbIEe BMeIIATeJbCTBA I0-
3BOJISIIOT CKOPPEKTMPOBATH JIMIIIL HapyllleHue Bep-
TUKaJIbHOTO GaJlaHca CUJI, B CBSI3Y C UEM CJIeyeT pac-
CMaTpuBaTh UX MpPUMeHeHMe KaK IOTOIHUTETbHYIO
OITLMIO B COUETAHUMU C APYTUMMU XUPYPTrUUECKUMU Me-
Tomamu [39, 40,41, 42].

TpaHchep HUKHEN YacTy TpaneluyeBUIHOM MbIII-
bl OBIJI HE TaK JAaBHO OIMCaH Kak 6oynee ¢Gusuo-
nornveckast anbrepHatuBa TCIIMC 3a cuer 6Gosee
BBITOHOTO BEKTOPA CUJI U ITPOIeMOHCTPUPOBAT MHO-
rooberjapie KIMHUYECKME M OMoMexaHuuyecKue
pe3y/ibTaThl, OHAKO B 3TOM HallpaBJIeHUM BCe ellle
HabII0IaeTCss HEeJOCTATOK IOJTOCPOUYHBIX HabIome-
HUk [43, 44].

PeBepcuBHOE 3HAOIPOTE3UPOBAHME IIJIEUEBOTO
CyCTaBa J0Ka3aj0 CBOIO HAJIEKHOCTDb B IIJIaHE 0O0Jier-
yeHMs1 60JI€BOr0 CUHAPOMA U YIyUIIeHUS (YHKLUU
TJIeYeBOro CyCTaBa [layke y MaIMeHTOB C MOBpeXIe-
HUSMM BpalllaTeJbHOM MaHXXeTbl, BOBJIEKAIIVMU
MaJTyI0 KPYTJIYI0 MBIIIIY ¥ HVXKHIOIO YacThb MOJJIONa-
TOYHOJ MbIIIIbLI. Ho JaHHOe BMellaTeIbCTBO SIB/SIET-
Cs1 BBICOKOMHBA3MBHBIM M BeCbMa TSIKEJIbIM C TOUKU
3peHMs] peBU3MOHHbBIX BMEIIATeIbCTB, B CBSI3M C UeM
€ro MCIoJib30BaHMe y IMalMeHTOB B BO3pacTe MOJIO-
K€ 65 JIeT ¥ MaleHTOB C BICOKMMM (PYHKIMOHAb-
HBIMM 3aITpOCAMM CUMTAETCSI CIIOPHBIM [45, 46, 47,
48, 49]. 1o pesynbraTaM Hallero UCCIeLOBaHMS TaH-
HO€e BMEIIaTeIbCTBO 0Ka3a/JI0Ch Haubosiee MpoTHO3MU-
pyembIM. [IpMMeHeHMe TAaHHOTO METOAA Y Mpoduib-
HBIX ITAl[ME€HTOB IT03BOJIMJIO O0ECIIeUUTh XOPOIINE
(YHKIMOHAIBHbIE PE3YIbTAThl Y HU3KYI0 MHTEHCYUB-
HOCTb 60JIEBOr'0 CMHIpPOMa, 60J1ee TOro, 6pII0 OTMeve-
HO, UTO peabuIuTaIus IMoc/Ie JaHHbIX BMEIIaTeIbCTB
MPOXOIMIa 3HAUNTENbHO JieTye.

bmvkaiiiime pesynbTaTbhl MPUMEHEHMSI paccMma-
TPUBAeMbIX METOMOB [IeMOHCTPUPYIOT, UTO IIPU-
meHeHue POIIC He gBisgercss 6e3albTepPHATUBHBIM
BapMaHTOM JieueHMs TPOGUIbHBIX TALIMEHTOB U CJle-
IyeT paccMaTpuUBaTh IPyrue CycTaBocOGeperarouue
BMEIIATe/IbCTBA KaK BapMaHT BbIOOpa y MALIIEHTOB
MOJIOJIOTO BO3PAacTa U C BHICOKUM (PYHKIVMOHATbHBIM
3apoOCOM.

IlaHHOe wuccaemoBaHMe AEeMOHCTPUpPYET, UTO
TCIOIMC obecnieumBaeT Jayulinii QyHKIMOHAIbHbIN
pe3yabrat 1o cpaBHeHuto ¢ PIIIC, a nutepaTypHbie
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MCTOYHMKM YKa3bIBAIOT, YTO OH HE YXYAILIAETCS CO
BpemeHeM B ornmume ot YA [27, 30, 32, 33, 38].
VsyueHre B CPaBHUTEIbHOM IIaHE PE3Y/IbTaTOB Jie-
YeHMs] OPYIMX IpefdJjiaraeMbiXx «MOJIOObIX» BMeIla-
TeJIbCTB II03BOMIUT 6GOjiee YeTKO YCTAaHOBUTDb ITOKA-
3aHUST U, TEM CaMbIM, paspaboTaTh YHMUBEPCATbHbIN
aJITOPUTM BbIGOPA TAKTUKM XUPYPTUUECKOTO JIEUEH ST
MPO(UIbHBIX OGOTbHBIX.

OI‘paHI/l‘IeHI/Ie ucciegoBaHus

Be3ycI0BHO, CTOMT OTMETUTh, UTO OaHHOE MCCIe-
JOBaHM€e OTPAHMUYEHO MajbIM UMCJIOM IMAllMEHTOB U
HeOOMbIIMMY CPOKaMM HaOofeHus. ITO 00ycaaB-
JIMBaeT HeOo6XOOMMOCTb AA/bHEMIIEro HaKOTUIEHMS
K/IMHAYECKOTO MaTepuaga U OTCIEKUBAHUST PE3Y/Ib-

JOIIOTHUTEJIBHASI THO®OPMALI VIS

Hcmounuk  ¢unaHcupoeaHusi.  ABTOpPbI  3aSIBJISIIOT
006 OTCYTCTBMM BHeIIHero (GMHAHCUPOBAHMS IIPU MPOBeLe-
HUY UCC/IeJOBaHMS.

Bo3mozicHblli KOH(IUKM uHmepecos. ABTOPBI JleKia-
PUPYIOT OTCYTCTBME SIBHBIX M MOTEHLIMAIbHbIX KOH(DIMKTOB
MHTEPECOB, CBSI3aHHBIX C ITyOIMKAIVell HaCTOSIIEeN CTaThH.

Amuueckas 3kcnepmu3a. He npuMeHuMa.

HupopmuposanHoe coenacue Ha ny6aukayuio. ABTOpbI
MIOJIyYWJIM TIMCbMEHHOE COIvIacye IMalyeHTOB Ha ydacTue
B MICCTIEIOBAHUM U ITyOIMKALMIO Pe3YIbTaTOB.
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Kpocc-KynbTypHasa agantaums M Banuaaums
wkanbl Single Assessment Numeric Evaluation ang oueHku coctosiHus
nae4yeBoro CycraBa

AM.Tasumuesn!, I.0. Unbun >3, E.C. KoneBa!, A.H. JlorBunoB 2, JK.1O. [Tnnurcon?,
A.B. ®ponos?3, K.B. JIsmoB!, E.E. AukacoB !, A.B. Koponés 23

I @IrAOY BO «Ilepsuoiii Mockoseckuli zocydapcmeeHHblii meduyuHckuti yHusepcumem um. U.M. Ceuenosa» MuHn3dpaea Poccuu
(Ceuenosckuti YHusepcumem), 2. Mockea, Poccus
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Pecdepar

AxmyansHocmes. Single Assessment Numeric Evaluation (SANE) Score — mmupoKko MCIoiIb3yeMasi B MMPOBOM MeIMIIVH-
CKOM co001IecTBe M PoBast IIKaaa OIeHKM MO0 OHOMY OTBeTy. OIHAKO 0 HACTOSIIIEr0 BpeMeH) OHa He MTPOXOIu/Ia Mpo-
1iecc afanTaiyum M BaMIauyu Jis UCIIOIb30BaHMS Ha PYCCKOM $SI3bIKe, B YaCTHOCTY ITPUMEHUTETBHO K OIleHKe COCTOSTHUS
IJ1Ie4eBOro CyCTaBa.

Llensto paboThI SIBISIETCSI KPOCC-KYJIBTYPHAS afanTanus u Banuganys mkaabl SANE ISl OIIeHKM COCTOSTHMSI TI€YeBOTO
cycTaBa y Mal[MeHTOB OPTOIeANYeCKOTOo Mpodus.

Mamepuan u memoodsi. B vcciefoBanme 6bU BKIOUEHbl 160 MaLMeHTOB ¢ pasHbIMM 3a60jeBaHMSIMM 061acTy IIIeva,
B ToM umcie 101 (63%) myskumHa u 59 (37%) skeHmyH. MeauaHa Bo3pacTa coctaBuia 45 et (37-52). Ha mepBom sTare
MccaemoBaHMsl 6bUIa TPOBeeHa KPOCC-KYIbTYPHAS ajaliTalys PyCCKOsI3bIYHOI Bepcyuy mikanbl SANE. BTopbIM 3Tamom siB-
JISIach BaMUAALMS TTOTYYeHHON IIKaIbl. BbliM OlleHeHbl ee Ha[eXXHOCTh, BAJIMTHOCTh M YYBCTBUTENBHOCTh. HaeskHOCTD
OII€HMBAJIACh METOJIOM «TECT-PETECT», C TIOMOIIbI0 KOTOPOTO Y OTOOPAHHOI TPYIIITLI 6bIT OlleHeH KO3hGUIIMEHT BHYTPU-
knaccoBoit koppensuyu (ICC — intra-class correlation coefficient) mexxmy pesynbraTamy SANE mipy mepBMYHOM oOparie-
HUU U TIOBTOPHO Yepe3 14 nHei. BamnaHOCTD olleHMBaIach HA OCHOBAaHMM CPaBHUTEIBHOTO aHA/IM3a Pe3yIbTaTOB IIKaJIbI
SANE u ompocHuka ASES, yxe agantupoBaHHOTO B Poccun. OeHKa 9yBCTBUTEIBHOCTY MPOBOAMIIACH C IOMOMIBIO CTa-
TUCTUYECKOTO aHAIN3a AJI OBYX 3aBUCUMMBIX BHIOGOPOK M BBIYMCIEHUSI MHIEKCA YyBCTBUTEIBHOCTU OMpPOCHUKA Guyatt’s
Responsiveness Index (GRI). 9ddekTsl MaKCMMalIbHbIX ¥ MUHMMAJIbHbBIX 3HaU€HMIT ObUIM OLIeHeHbI KaK MPOLIeHT HallieH-
TOB C MMHMMAaIbHBIMM MV MAaKCUMAaIbHbBIMM 3HAUEHUSIMYM OTBETOB I10 IIKaJIe.

Pesynsmamet. TIpy Oll€HKe MCUXOMETPUYECKUX CBOMCTB IMKasbl SANE ObUTM BBISIBJIEHBI BBICOKME TIOKA3aTeNy HaIeX-
Hoctu (ICC = 0,77), BanmumHOCTY (CUiIbHAS IpsiMas Koppensuusi Mmexxay mkanamu SANE u ASES — 0,707; cpenHeil cuibl
ob6paTHast KOPPeSIus C MOAPa3ieoM «MHTEHCMBHOCTb 60/IeBOTO CMHApOMa» IKaibl ASES — 0,542) 1 UyBCTBUTEIBHOCTY
(GRI = 1,861). Db deKThI «I10/1a» U «IIOTOJIKA» COCTaBWIM <1% 1 3% COOTBETCTBEHHO (BCe IToKa3aTenn Hiske 15%).
3axoueHue. ATanTUPOBAHHAS C IIEJTBI0 OIEHKY COCTOSIHMS TIJIEUEeBOTO CycTaBa pycckast Bepcust mikaiabl SANE ob6mamaer
XOPOILIVIMY IICUXOMETPUUECKMMY ITOKa3aTelsIMu. Ee MperMyIecTBOM SIBJISIETCST cCOUeTaHe ObICTPOTHI 3aTIOTHEHMST 1 yI06-
CTBA B UCIOJIb30BAHMM C KQUeCTBEHHO! MHTEIrPUPOBAHHOM CYOBEKTMBHON OIEHKO MalYeHTOM KOMIUIEKCA MMEIOIIMXCS
Y HEro xanoo.

KnroueBbie c10Ba: KpOCC-KyAbTypHAasl afanTalys, IaTONIOrMs IJIeYeBOro CycTaBa, Wwkana oueHk, SANE, ASES, DASH,
TICUXOMeTpPUUECKMe CBOCTBA OIPOCHMKA.

Ons nutupoBauusa: lasumues A.M, Wnbun [.0., Konesa E.C., JlorBuHoB A.H., ITmiuncon >K.1I0., ®ponos A.B.,
JIspoB K.B., AukacoB E.E., Koponé A.B. Kpocc-kynbTypHasi amanraumusi M Baaupmanusi imkanbl Single Assessment
Numeric Evaluation st omeHKM COCTOSIHUS TIJIe4eBOTO cycraBa Tpasmamosiozus u opmonedus Poccuu. 2024;30(2):
109-119. https://doi.org/10.17816/2311-2905-17502.
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Single Assessment Numeric Evaluation Score
in Shoulder Pathologies: Cross-Cultural Adaptation
and Validation into Russian
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Abstract

Background. Single Assessment Numeric Evaluation (SANE) Score is a single-answer scale widely used within the global
medical community. However, to date, it has not been adapted and validated into Russian, particularly as a tool to assess
orthopedic shoulder conditions.

The aim of the study is to conduct a cross-cultural adaptation and validation of the Russian version of the SANE score as an
assessment tool of orthopedic shoulder conditions.

Methods. The study included a total of 160 patients with various shoulder pathologies, of which 101 (63%) males and
59 (37%) females. The median age was 45 (37-52) years. At the first stage of the study, we performed cross-cultural
adaptation of the SANE score into Russian. The second stage was the validation of the obtained score. Its reliability,
validity and responsiveness were evaluated. Reliability was assessed by “test-retest” method. It allowed to measure an
intra-class correlation coefficient (ICC) between the SANE score results obtained at the time of the first appointment
and again in 14 days. The validity assessment was based on the comparison of the SANE and ASES (have already been
adapted into Russian) score results. Responsiveness was assessed using statistical analysis for two dependent samples
and calculation of the Guyatt’s Responsivity Index (GRI). Floor and ceiling effects were evaluated as the percentage
of patients who reported either minimum or maximum scores.

Results. The psychometric properties assessment has revealed good indicators of reliability (ICC = 0.77), validity (a strong
direct correlation between SANE and ASES scores = 0.707; a moderate strength inverse correlation with ASES “Intensity
of pain” subsection = 0.542) and responsiveness (GRI = 1.861). Floor and ceiling effects accounted for <1% and 3%,
respectively, (all below 15%).

Conclusions. Adapted to assess the shoulder conditions, the Russian version of the SANE score has good psychometric
properties. Its advantage is the combination of completion speed and ease of use with a high-quality integrated subjective
assessment of the patients’ set of complaints.

Keywords: cross-cultural adaptation, shoulder pathology, assessment scale, SANE, ASES, DASH, psychometric properties.
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BBEJEHUE

JKano6el Ha 6osb U yxynameHue GYHKUMM TIeYEBO-
rO CcycTaBa SIBJISIIOTCS OLHMMM M3 CaMbIX YacTbIX CO
CTOPOHBI OINOPHO-IBUTAaTeNIbHOIO ammnapara, a Tak-
Ke BXOISAT B UMCI0 OCHOBHBIX MPUUMH OOpalleHuit
K Bpauy 110 MTOBOY XpOoHMYecKoit 6omu [1, 2, 3].

CornacHo J.J. Luime ¢ coaBTOpamu, 601b B IjIe4ye
cpeny B3pocibix Mosioxke 70 jieT BcTpevaeTcsy 7-27%
yesioBek, crapuie 70 et — vy 13,2-26,0%, a B TeueHue
SKM3HU C Heil BCTpevyarTcs 40 67% ONPOIIEeHHbIX [4].
Bonu, cBg3aHHBIE C MOBpEXIEHMEM BpallaTelbHON
MaHeTbl, 3aHMMAIT TPeTbe MECTO MO pacHpocTpa-
HeHHOCTH (16%) cpenu Bcex JoKaamu3aluii CKeleTHO-
MBIIIIEYHO 601, yCTYTIast IUIIb 60JISIM B criHe (23%)
" KosleHHOM cycTaBe (19%) [1, 5].

[TpaBuabHas OLleHKA COCTOSIHMS TIJIEYE€BOr0 CyCTa-
Ba SIBJISIETCS IEPBOHAYAIbHBIM ¥ KIIOUEBBIM 3TallOM
MOCTPOeHMS Bcero IviaHa JedeHus. [locnenyomime
MOBTOPHbIE U3MePEeHMS IOMOTaloT B IMHAMMKe Olle-
HUTb Ka4eCcTBO NMPOBOAMMOIJ Tepanuu, ee pe3ynbTa-
TUBHOCTb, CPOKM JOCTMKEHUS T€X WJIN MHBIX yay4-
uieHuii [6].

Bosnbliyio 3HaYMMOCTb MMeeT CYyObeKTMBHAS O11eH-
Ka MaleHTOM CBOero cocTosiHus. C 1eblo cucTema-
TU3aLUM 3TOV MHPOpPMAIMM YaCTO MCIIOIb3YIOTCS
BJIMAVPOBAaHHbBIE LIKaIbl, AHKETHI ¥ ONIPOCHUKM. OHU
MO3BOJISIIOT KOJIMUECTBEHHO OTOOpasuUTh COCTOSTHUE
300POBbSl TNallieHTa, OLEHUThb ero AVMHAMMKY MpU
MOBTOPHBIX OMPOCAX.

CornacHo MowiefHUM KAMHUYECKUMM DPeKOMeEHTa-
uusim S. Lafrance ¢ coaBTopamu, ajist mHGOpMaTUB-
HOJ OLIEHKM COCTOSIHMSI IIJIeYeBOr0 CyCTaBa peKo-
MeH[IyeTCsl IpUMeHeHMe psiia IPUHSTBIX B MUPOBOM
MeIUIIMHCKOM COOOIIeCTBe OPTOINeIMUeCcKUX UIKas
M ONPOCHMKOB, K KOTOPBIM OTHOCAT [7]: American
Shoulder and Elbow Surgeons Shoulder Score (ASES);
Constant-Murley Score (CMS); Disabilities of the Arm,
Shoulder and Hand (DASH) and the short version
(QuickDASH); Oxford Shoulder Score (OSS); Rotator
Cuff Quality of Life Index (RC-QOL); Shoulder Pain
and Disability Index (SPADI); Simple Shoulder Test
(SST); Upper Extremity Functional Index (UEFI);
Western Ontario Rotator Cuff (WORC) Index.

B Poccuiickoit @enepauyi € 1e/Ib0 OLLEHKU COCTO-
SIHUSI TJIEYEBOTO CyCTaBa MCIIO/b3YIOTCS HECKOIbKO
MeXIYHapOAHBIX afalTUPOBAaHHBIX M BaaMUIUPOBaH-
HbIX OIIPOCHUKOB, B yacTHOCTM DASH, mnpenjoxkeH-
HbIlt B 1996 T. [8, 9], He aBasiOmMiiCcS crienUUHBIM
[IJIs1 TIOpakeHuI iedyeBoro cycrasa, M ASES [10, 11].
OmnpocHuk ASES 6bl1 amanTUPOBaH M BaJMAMPOBAH
Ha pa3HbIX s3bIKaxX: Typeuxom [12], Hemenxom [13],
noptyrajabckom [15], utanbsHckoM [16], ¢duHCKOM
[17], ncrianckom [18], apabckom [19], pycckom [10].
JlokasaHbl €ro OTIMYHBbIE TICUXOMETpPUUYECKME TTOKa-
3arenu [9, 11, 14].

C wenblo yInpouieHusl U yCKOpeHus mpolecca aH-
KeTUPOBaHMs 3apybeskHble BpauM 4acTo MpuberaroT

K MCIIOJIb30BaHMUIO WIKaJ C €AVMHCTBEHHBIM BOIIPO-
com (single answer measure/single answer survey/
One-Question Patient-Reported Outcome Measure).
Hanbosee 13BeCTHOI 13 TaKUX OLIEHOUHBIX LIKaJ SIB-
JIsieTCsl BU3yaJibHO-aHasoroBas kana (BAII). Ona
MpOCTa B UCIONb30BaHUM, OGHAKO OTpakaeT UCKIIIO-
YUTEBHO OII€HKY TaI[MeHTOM YPOBHS 6ecriokosiieit
ero 601, 1 ecIyu pedyb UaeT 06 OpToIenMIecKOM 3a-
6oneBaHMM, He HaeT JAHHBIX O (YHKUMOHAIBHOM
cTaTyce cycraBa/KoHeUHOCTU. OHA CIY>XXKUT CKOpee [10-
MOJIHEHMEM K IpyruM, 6osee crielu(GUIHbIM OIPOC-
HyKam [20, 21].

[llkama SANE (Single Assessment Numeric
Evaluation Score — mkaja eguHOJ UMCIOBOI OLIeH-
K1) [22] LIMPOKO UCIIONB3YETCS B 3apyOesKHbIX Hay4-
HBIX MCCIe0BaHMSIX C LIeJIbI0 OLeHKY COCTOSIHMS Ta-
LMEHTOB C PSILOM CKeJIeTHO-MBbIIIE€YHbIX MaTOMOTUIA
[23], B TOM umMCIie mieueBOTO cycrasa [24, 25, 26, 27],
a TaKkKe IIOCIe XUPYPTUMYECKUX BMEIIATeNbCTB
Ha ruieye [28]. OHa Oblna BIEpBble IpeIcTaBlIeHa
G.N. Williams ¢ coaBropamu B 1999 r. B Bume BOII-
poca “How would you rate your shoulder today as a
percentage of normal (0% to 100% scale with 100%
being normal)?” c uenbio co3maHusi 6omee MPOCTO-
ro MeTOoZa OLIEHKM COCTOSIHMS IJIEYEBOrO CyCTaBa
y MalMeHTOB, IepeHeCIIX XUPypruueckoe BMelia-
TeNbCTBO [22]. BiociencTBuy ee cTaayu IpUMEHSTD U
ILJISI OLLEHKM COCTOSIHUS LPYTUX CYyCTABOB: KOJIEHHOTO
[29, 30] 1 Ta306enpenHoro [31, 32, 33]. B iuTepartype
BasmmaHocTh SANE 6blTa olleHeHa U AoKa3aHa IyTeM
oIpele/ieHUs] HaIuuus KOppesiiuM pe3ylbTaToB
TECTMPOBAHMUSI CO CIeUVOUUYHBIMU [JISI TIJIeUeBOTO
cycraBa onpocHukamu ASES, Rowe, Constant score,
SST u gpyrumu [22, 34, 35].

[To maHHBIM psifia UCC/IeLOBaHMIA, TIPU OLIEHKE Ba-
mupHocTy SANE Koppernsiinm Mexxny JaHHOI 1IKaIoi
M OPYrMMM IIKajdaMy, OLeHMBAIOUIMMU COCTOSTHUE
IieyeBoro cycrasa (B Tom umcie ASES), cocTtaBuin
ot 0,5 1o 0,9 (oT cpegHero 10 O4eHb CUILHOTO YPOBHS
Koppessaiyumn), KoshOUImeHT BHYTPUKIACCOBOI KOP-
pensiiun (Intra-class Correlation Coefficient — ICC)
60mee 0,80 (BBICOKMIT YpOBEHDb BHYTPUKIIACCOBOI KO-
pensuun) [22, 36, 37].

JTa mikana 6blIa ajanTupoBaHa ISl UCIOMb30-
BaHMS Ha pa3HbIX S3bIKaX, €e OTIMYHBbIE TCUXOMe-
TpUUeCcKyue CBOMCTBA ObLIM JOKa3aHbl pe3yabTaTa-
MU psiia uccieqoBaHuii [24, 26, 34, 36]. OHa ymobHa
B MICIIOJIb30BaHUM, COCTOUT U3 €4MHCTBEHHOTO BOIIPO-
ca ¥ ripu 3ToM 3P GdeKTUBHO OTpaskaeT CyObeKTUBHYIO
OLIeHKY COCTOSIHMS IVIEUeBOro CycTaBa [24, 36, 37].

ABTOpBI BBIIIE0O03HAUEHHBIX PAOOT MPUXOAST
KO MHeHMu10, uTo SANE cnenyetr paccmMaTpuBaTh Kak
yoobHOe [OIMONHeHMe K [APYTUM CyObeKTUBHbBIM
ONPOCHMKAM U IIKajaaM, MCIOAb3yeMbIM BpayaMu
B KJIMHUYECKON mpakTuke. OJHAKO Ha AAHHBIA MO-
MEHT 1lIKajia He TPOXOoAu/ia MpoLiecc afanTalum U Ba-
JMIanMM Ha PYCCKOM SI3BbIKeE.
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Ilenvio paboOThI  SIBASIETCS  KPOCC-KYJAbTYypHAs
amanTauus 1 Banupauus mkaabl SANE n1g oueHKM
COCTOSIHMSI TIJIEUeBOT0 CYCTaBa y MaljMeHTOB OpToIle-
IM4YeCcKoro mpodus.

MATEPUAJI U METO/1bI
Kpocc-kynbTypHas aganranus

IlTIkama SANE npencrasisieT co060ii OTBET MaliieHTa Ha
OIIVH BOITPOC O COCTOSTHUY CBOETO TJIEUEBOTO CYyCTaBa,
BbIpakeHHbIV B mpoueHTax ot 0 1o 100, roe 0% — xyx-
muit pesynabrat, 100% — aydmmii.

B 3apy6eskHbIX MCTOUHMKAX MOKHO BCTPETUTD OT-
muyatonyecs: GOpMbI TMOCTAaHOBKYM BOIpOCA TMepe
MalMeHTOM:

- “How would you rate your shoulder today as a
percentage of normal (0% to 100% scale with 100%
being normal)?” [22, 24, 25, 38];

- “What percentage of normal is your shoulder
from zero to 100% if zero is completely abnormal and
100 is completely normal?”’ [37];

- “What percentage of normal is your shoulder on
a rating scale from 0% to 100% ?” [39].

OnHako M3HavaIbHO npedioxkeHHo G.N. Williams
B 1999 r. u Haubosmee vacTo MpuUMeHsieMoii hopmy-
JIMPOBKOJA SIBJISIETCS TepBasi, IO3TOMY MMEHHO OHA U
Obly1a B3sITA 32 OCHOBY ITOC/IEIYIONIEN ajarTTalyy 1 Ba-
JUOAIMM Ha PYCCKUIA SI3bIK. KynmbTypHast agarraums u
BaIMaALMs OLleHOUHOI mKaabl SANE rpoBoamaachk co-
IJTACHO MEKIYHApOTHbIM PEKOMEHIALIMSIM B COOTBET-
CTBUU C OMMCAaHHBIM HIKe anroputmom [10, 34, 40, 41].

1. Ipsamoit nepeBo. [IBa riepeBogUMKa — HOCUTE-
JIV PYCCKOTO SI3bIKA C BBICIIMM MeOUIIMHCKMM o6pa-
30BaHMEM He3HakoMble ¢ onpocHukoM SANE — ocy-
IIECTBIISIIOT He3aBUCYMBbIE TTPSIMbIE TIEPEBO/IBI IKAITbI
C aHIVIMIACKOTO s13bIKa Ha pycckuii: T1 u T2.

2. OuieHKa IepeBOAOB IKCIIEPTHBIM KOMUTETOM,
COCTOSIIMM M3 JIMHTBUCTA, CIELMAINCTa B 06IaCTU
MeAUIIMHBI ¥ KOOpAMHATOpPA OT I'PYIIBI pa3paborT-
YMKOB, BJIAIEIOMNX PYCCKUM U aHIJIMIACKUM SI3bIKA-
MM, U cormacoBaHue nepeBonoB T1 u T2 coBMecTHO
C TIepeBOMUMKAMM C TIOCTeOYIONMM BbIHECEHUEM
MIpeIBapUTEbHOTO PYCCKOSI3LIYHOTO BapMaHTa MIKa-
abl SANE — T-12.

3. ObpatrHblii iepeBof. [IBa mmepeBOAUMKAa — HO-
CUTENM aHIIMIICKOTO SI3bIKa 0€3 BhICIIero MeIUIIMH-
CKOro 06pa3oBaHMs, TOBOPSILIME HA PYCCKOM SI3bIKE,
He TNPUHMMABIIME YYaCTUSI B MpPeNbIoyIIMX 3Tarax
SI3SBIKOBOJ amariTali — BBIIIOJHSIOT IBa He3aBUCU-
MbIX OOpaTHBIX MepPeBoa MPeIBapUTEIbHONM Bepcumn
IIKa/Ibl HA aHIIUICKUIA 13bIK — BT1 1 BT2.

4. CoBMeCTHasl OlleHKA 3KCIEePTHbIM KOMUTETOM
" TIepeBOIUYMKaMU ITOTyUeHHBIX ITIePEBOIOB.

5. I[IMI0THOE TECTUMPOBAHME PYCCKOSI3bIYHON Bep-
cuy WKabl cpeay 30 ManyMeHTOB [Jis1 OLleHKM MpaB-
IOMMOAO0OHOCTH, IIPUEMJIEMOCTY U SICHOCTY BOIIPOCOB
TEeCT-BepPCUM IIKaJIbI.

6. AHanMu3 pes3y/lbTaTOB MpeNBAPUTENbHOTO Te-
CTUpOBaHMS. BHeceHMS IOIMOTHUTENbHBIX M3MeEHEe-
HUI B IIKaJTy He TTOTPe6oBaIOCh.

Cremyst HTAaHHOMY aJITOPUTMY, ObLIa TIOJTyY€eHa OlLie-
HOYHAs IIIKaJia, MaKCUMaJIbHO ITPUOIVIKeHHAS K KYJTb-
TYPHBIM U SI3BIKOBBIM OCOOEHHOCTSIM PYCCKOSI3BIYHOT'O
HaceysieHus: «Ha CKObKO MPOIIEHTOB OT HOPMaJIbHOTO
BbI GBI CETOIHS OLIEHWUIVM COCTOSIHME CBOETO IIJIeUeBO-
ro cycrasa? (ot 0 ;o 100%, roe 100% 3TO HOpMa)».

Banupmamus

B mcaiegoBaHue 6ObLIM BKIOYEeHbl 160 mamnueHToOB
C pa3JIMYHBIMM 3a60JI€BaHUSIMU O0JIACTYU TIEYEBOTO
cycraga (tabs. 1). Cpeayt Hux 66tm 101 (63%) MysKum-
Ha 1 59 (37%) skeHII}H; MeIyaHa BO3pacTa COCTaBuIa
45 j1eT, UHTepPKBaPTU/IbHbIN pasmax oT 37 [o 52 jer.

Kpumepuu sxnoueHus:

— TAUMEHTHI, JaBIIMe MUCbMeHHOe MH(POpMUPO-
BaHHOe Ccor/iacye Ha yJacTue B MCC/ie[JOBaHUM,

— BO3pacT oT 18 jeT,

— Hajmuye 3a60/1eBaHMs TJIEYEBOTO CYCTaBa,

— IyuarHo3 3abojieBaHMST TOATBEPKAEH KIMHU-
YeCcKM M MHCTPYMEHTaJbHO (peHTreHorpadwms, Y3U,
MPT),

— cBOGOMHOE BjafieHMe YCTHBIM M MUCbMEHHBIM
PYCCKUM $SI3BIKOM.

Kpumepusmu HegxroueHuUs IBJISUINCH COMTYyTCTBYIO-
mye 3a60/eBaHMs MIEMHOTO OTHAENa MMO3BOHOYHMKA,
JIOKTEBOTO CyCcTaBa MM KUCTU, B TOM UUCIe C MPU-
3HAKaMM HelpomaTuyu, XpoHMYecKkue 3aboseBaHMs
B CTaMUM JeKOMIIeHCAIMHA.

Tabnruya 1

CTpyKTypa NaTOJIOrMYeCKUX COCTOSTHUIT 00/1acTH IIeva

[naruos Hons raiyeHToB (% OT BHIGOPKM) Uncio nmauyeHToB (1)

Cyb6akpoMuaibHbIit UMITMHIKMEHT-CUHIPOM 49 79

Pa3pbIB BpalllaTe/lbHOV MaHXeTbl 13 21
TeHOIMHOTIATHUS/TIOABBIBUX CYXOXKUINS IJIUMHHON 15 24

TOJIOBKM GuIierica

ApTpO3 1n71€4€eBOro CycTana 7 11

Afre3VBHBIN KaICyIUT 12

[ToBpeskmeHMst CBSI30UHBIX CTAOMIM3aTOPOB 13

HUTtoro 100 160

112 2024;30(2) TPABMATONOINA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

OL;CHKG ncuxomempudeckux C6801ICM86 WKa1bl

bbuta npoBeneHa oLieHKa HalesKHOCTH, BaIMIHOCTU U
YyBCTBUTEIBHOCTY aHaIMU3MPyeMoii LIKaibl, 3hdek-
TOB «II0JIa» U «IIOTOJIKa» B OTHOLUEHMM De3y/bTaTOB
MCCIIelOBaHM NTalieHToB 110 mKaie SANE [42].

Hadexrnocme

OCHOBHBIM METOJOM OLIEHKM HaJeXHOCTU OLleHOY-
HBIX IIIKAJI U3 OJHOTO BoIpoca (single item measures)
SIBJIIETCS OLlEHKa BOCHPOU3BOAMMOCTY MEeTOAOM
TecT-peTtecT [43]. Boiia orobpana rpymma u3 20 ma-
LIMEHTOB, KOTOPBIM IpeJIaraaoch 3aroJHUTh IIKa-
gy SANE nipu nepBuYHOM mpueme u yepes 14 mHeii.
B npoMesxyToKk BpeMeHM MexAy npuemMaMu nauyeH-
ThI He OTMeYaiX M3MeHEeHUt B COCTOSIHUM T1JIeUeBOTO
cycraBa. Mexay nepBUYHbIMU Y TIOBTOPHBIMU JAHHbI-
MM ObLT MPOBEIeH KOPPEJISIMOHHBI aHAIN3 C 1eThI0
omnpeneneHust KO3h@UIMeHTa BHYTPUKIACCOBOI KOP-
pensiuumu (ICC — intra-class correlation coefficient).
OTobpaHHasg rpymia cocrostia us 12 (60%) My>KuMH
u 8 (40%) sKeHIIMH.

BanuodHocms

OlleHKa BHEIIHEN U COoAepKaTeJabHOM BaJIUAHOCTU
MMpoBOAMIACh TPYIINOJ TpPaBMaTOJIOTOB-OpPTOIIe-
IOB U PeabMIUTONIOTOB IyTEeM aHajau3a aKTyallb-
HOJ JUTEpaTypbl U COOTBETCTBUS (POPMYIUPOBKU
SANE cumnTomaTtuke 3abojeBaHMil IO pe3ybTa-
Tam IpeaBapuUTeIbHOTO TECTOBOTO aHKETMPOBAHUS
Al MeHTOB.

151 OLleHKY KOHCTPYKTMBHO BIMIHOCTY IIPOBO-
IVI0Ch M3MepeHMe BaaUIHOCTU M3BECTHOM TPYIIITbI
IyTeM OLIeHKM KOpPeJIsSiLiy pe3yabTaTOB TeCTUPOBA-
Hus no mkane SANE ¢ mogpasaenom «MHTEHCMBHOCTD
6oneBoro cuHapoma» mkanabl ASES. Beuio crmenaHo
MIPEeIOI0KEHNE, UTO IAlMEHThI C 6oJiee BBICOKUM
ypoBHEM 60V OYIYT TaBaTh 3HAUUTEIBHO O0JIee HU3-
KYIO CYyOBEKTMBHYIO OLIEHKY COCTOSTHUSI CBOETO IIyIeve-
BOTO CyCTaBa.

[Ipn olLleHKe KpUTEPUATbHOM BaJIUTHOCTU MBI
oIpeesisiin, eCTb i B3aMMOCBSI3b MEX/Y pe3y/ibTa-
tamy no mkanam ASES u SANE. OyHKIMOHAIBHBIN
CTaTyC IJIeYeBOro CyCTaBa y MalyieHTOB OJJHOBpeMeH-
HO OIIEHMBAJIM IIPU ITIOMOIIM 06euX IIKaJl, 3aTeM BbI-
YUCISIIA CTEIIEHb KOPPEJISIUM ITOTYYEHHBIX 6ajioB
uccaeqyeMbIxX MIKaja. Pycckosi3abluHast BepCusl LIKaJIbI
SANE 3anosnHsiach IauyeHTaMy OLHOBPEMEHHO
C BaIMAMPOBAHHBIM OIpocHUKOM ASES.

qYBCTBMTEIIbHOCTb

IJIsT OLIEHKM YYBCTBUTEIBHOCTU ObUIM chopmMupoBa-
HbI JIBE TPYIIIIbI MalueHToB. B rpymmy 1 co cratucTu-
YeCcKy 3HAUMMBIM YaydileHueM (GYHKIMOHAIbHOTO
cTaTyca IIeYeBOro CyCTaBa o pe3yyibTaTaM OIMPOCHN -
Ka ASES cmycTsl 6 Hef. moc/ie IIPOBOAMMOTO JIeUYeHUS
(p<0,05) Bouwto 50 manyueHTOB, B rpymny 2 6e3 Habio-
IeHUs] 3HAYMMBIX M3MeHeHM! B (PyHKIMOHAIBHOM

COCTOSIHMM TIJIEYEBOTO CyCcTaBa Ha hoHe MTPOBOIUMOI
teparuu (p>0,05) — 14 maumeHTOB. I'pymmsl ObLIU
CPaBHMUMBI MEXIy COO0J1 1O MOy, BO3PACTy U BUIAM
3aboseBaHMit 1Ie4eBoro cycraBa. OIeHKY UYBCTBU-
TEJIbHOCTU ILIKajAbl IPOBOLMIN IIPU IOMOIIU CTaTU-
CTMYECKOTO aHaIM3a JIJIs OBYX 3aBUCUMBIX BBIOOPOK
U OIpefe/ieHus] MHAEKCA YyBCTBUTEIbHOCTM Guyatt's
Responsiveness Index (GRI) [44].

CraTucTHUYECKUI aHaIn3

Cratuctuueckasi 06paboTKa ITOTYYEHHBIX JTaHHBIX
MPOM3BOOMIACh C MCIIOJAb30BaHMEM SI3bIKA IIPO-
rpammupoBanusi Python 3.11 B cpeme pa3paboTKu
Jupyter Lab 4.0.10 mocpencTBOM MHCTPYMEHTOB U3
maketoB NumPy 1.26.3, Pandas 2.1.4, SciPy 1.11.4
u Pingouin 0.5.4.

[Tpu onMcaHMM KOMMUYECTBEHHBIX [T0OKa3aTesen AJis
HOPMAJIbHO pacIipeeieHHbIX BbIOOPOK MCITONIb30Ba-
JIOCh BBIOOpPOUHOE cpemHee UM 95% mOBepUTEIbHBIN
uHTEepBa (95% OU). [l onyucaHusl HemapaMeTpuJe-
CKMX BBIOOPOK MUCIIOIb30BaINCh MeauaHa, 25-i1 u 75-i
KBapTwin. IIpoBepKa Ha COOTBETCTBYE HOPMATbHOMY
pacripeie/IeHUIo ITPOBOAMIACh TIPU TIOMOIIM KpPU-
Tepust KonmmoropoBa—CMupHOBa IS BBIOOPOK OT
50 HabmomeHuit 1 mpu oMoty Kputepus Ilammupo —
Vuika gjist BBIoOpoK MeHee 50 HabIomeHMiA.

Inst cpaBHEeHMSI He3aBYCUMbBIX HOPMAaJIbHO pacIipe-
JIeJIeHHBIX KOMMYECTBEHHBIX MaHHBIX MCIIOIb30BaJI-
cs t-kputepuit CTbIOfEHTa, IJISI HermapaMeTpUIeCKUx
BBIOOPOK MCIOIb30BAJICS KpuUTepuit MaHHa - YUTHMU.
CpaBHeHMe 3aBYCHMBIX BHIOOPOK MTPOU3BOAMIIOCH ITPU
MTOMOIIM 3HAKOBOTO PAHT'OBOTO KPUTEPMS YMITKOKCOHA.
st cpaBHEHMSI GMHAPHBIX KaueCTBEHHBIX MMOKa3aTe-
JIelt VICTIONTb30BAJICST KpUTEPUit 2.

i yCTAHOBJEHMSI KOPPEIALUM MEKAY IBYMS
KOJIMYECTBEHHBIMM TIOKA3aTeISIMM  VICIIOIb30BAICS
ko3 dumenTt koppensiuu [MMpcoHa, MEXTY KOJIK-
YeCTBEHHBIM ¥ OPAVMHAIbHBIM ITOKa3aTeaeM — Ko3g-
dbunmenT koppensiuyyu CrimpmeHa.

s pacdeTa BOCIPOM3BOAMMOCTYM Pe3YIbTaTOB
ONPOCHMKA METOJOM TEeCT-PETECT MCIIOIb30BaICS
KO3 UIIMEHT BHYTPUKIACCOBOI Koppemsuyuu ICC3
(Single fixed raters).

Pacuer moxkasatenst Guyatt Responsiveness Index
(GRI) pgns mkanel SANE ocyiecTBasicsi mo Ciegyo-
meit popmyie:

M(ASANE1) |

GRI= S (ASANED)

rme ASANE1 — pa3HOCTb MEXHOy ABYMSI M3Mepe-
HUSIMU B TpylIne «C usMeHeHUssMu»; ASANE2 —
pasHOCTb MEXIy [OBYMSI M3MEpPEeHUSIMU B TIpyIIIe
«6e3 uaMmeHeHui»; M — cpengHee apudmeTnueckoe;
6 — CTaHJAPTHOE OTKJIOHEHMeE.

Kputnueckum ypoBHEM 3HAUMMOCTU [IJsI BCEX
MIPOBEJIEHHBIX CTATUCTUYECKIUX TTPOBEPOK ObLIO BBIO-
paHo 3HaueHue p<0,05.
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PE3VJIbTATbBI

B xome da3bl aganTaium OLEHOYHON IIKAIbI TPYL-
HOCTelM He BO3HMKIIO. IlomyyeHHBbIN mepeBof, COOT-
BETCTBOBaJ aHIVIOSI3bIYHOMY OpUTMHATy C He3Ha-
YUTENbHBIMM JIMHIBUCTUYECKMMM U KYJAbTYPHBIMU
0COOEHHOCTSIMM, CBOMCTBEHHBIMMU PYCCKOS3bIYHOMY
HaceJIeHUIO.

[IpenBapuTenbHOE TECTUPOBAHME HE BBISIBUJIO He-
00X0AVMOCTY B [IOTIONIHUTENbHBIX KOPPEKTUPOBKAX.
[llkana O6bLIa TTOMOKUTETBHO BOCIPUHATA TMallMeH-
TaMM, TPYZHOCTEll INpu 3aroJHEHMM He BO3HMKIIO.
Ha orBeT yxommio He 60j1ee OJHOII MUHYTHI.

B xopme ucciemoBaHMs LIKajla 3alonHsIach Ia-
LMeHTaMM 0060ero Iosa, pasHOro Bo3pacTa U C psi-
JIOM pasIuMYHbIX 3a00/eBaHMII IIJIeUeBOTO CyCTaBa.
CraTucTMUeCcKM 3HAUMMBIX pasinuMii MeXIy uccie-
IIyeMbIMU TpyIinamu He 6su10 (p>0,05).

MepnuaHa 3HaYeHMII MEePBUYHBIX PE3yAbTATOB I10
mikaysie SANE B o61eit rpyrime u3 160 mamyeHToB — 60
[40; 75], mo ASES — 55 [45; 73], B rpyIIIe MauyeHToB,
OTOOGPAHHBIX [IJIS1 TECT-peTecTa Mpu MepBUYHOM Tec-
TupoBaHuu — 63 [50; 75], Ipu MOBTOPHOM TeCTUPO-
BaHuM — 63 [50; 79]. B rpynrme nauueHTOB, KOTOpbIe
oTMeYanu yiyuineHue (GQYHKUMOHAJIBHOTO CTaTyca
IJIEYEBOTO CcycTaBa Ha (oHe jeyeHnst, meguaHa SANE
o neuenus — 50 [40; 65] 6annoB, mmocie geueHUs —
55 [50; 80]; ASES nmo neuenuss — 53 [45; 65], nocne
nedyeHus — 73 [55; 78]. B rpyrire nauyeHToB, Tae U3-
MeHeHMit Ha QoHe yleyeHMs He oTMeuanoch, SANE no
neuenust — 60 [50; 68] 6a/wtoB, mocne jeyeHus: — 55
[50; 80]; ASES nmo 71 [52; 76], mocne 73 [55; 78]. Tect-
peTecT Ha BOCIPOM3BOAMMOCTh Mokasan ICC mikanbl
SANE, paBubiit 0,77 (p<0,01), oyt ASES — 0,96 (p<0,01).

Paccuurannbiii mamekc GRI craTtucTtuuecku 3Ha-
YMMO oTIMJacs ot Hyist (p<0,05), ero sHaUeHMe coc-
TaBuio 1,861.

[Tpn aHanM3e KOHCTPYKTUBHOM BaJUZHOCTU ObLIa
yCTaHOBJIEHA CpeHeil CuIbl 0OpaTHAs KOppessius
mkKanbl SANE ¢ mommkanoit ASES «MHTeHCUMBHOCTh
6oneBoro cuuapoma» -0,542 (p<0,01).

Koadpdunment xoppensuum IlupcoHa wmexny
mkamamu SANE u ASES cocraBun 0,707 — cuibHas
Koppensuus (p<0,01), uTo xapakTepusyerT XOpo-
YI0 KPUTEePUATbHYI0 BaaMAHOCTL MKaabl SANE.
[Ipu olLleHKe KOppensiiMy B 3aBUCMMOCTU OT IOJa
Ko3hdUIMeHT cpeay MyskumH coctaui 0,712, cpegu
>keHIIMH — 0,706.

Taxoke ObIa OIleHEeHA CTeleHb KOPPeIsaiuy Mex-
Iy MIKajJaMyu B 3aBUCMMOCTM OT 3aboieBaHMs, Bce
pes3yabTaThl MOKa3aJyu BBICOKME UM OUYE€Hb BBICOKME
crernenu Koppensiuu (p<0,01) (Tabm. 2).

Uneio MakCMMAa/IbHBIX Y MUHMMATbHBIX Oa/ljioB
(addexT «moma» U «IOTONKA») COCTaBUIO: 3bdeKT
«mona» <1%, addexr «motonka» 3% nmnas SANE, ad-
dexr «mmona» 0%, apdexr «moTonaka» 2% aus ASES (Bce
pes3yabTaThl MeHee 15%), UTO TOBOPUT O COCTOSITENb-
HOCTM UIKaJIbI.

Tabnauya 2
Kosddumment koppensiiinn [Iupcora Mmexay
mKasamu SANE u ASES B 3aBUcuMMoOCcTU
oT 3a00/1eBaHMs

3aboneBaHue r
Cy6akpoMuanbHbI UMITMHIKMEHT-CUHIPOM 0,685
Pa3pbiB BpalllaTe/bHO MaHKeTbI 0,636
TenguHONaTUS / TIOABBIBUX CYXOKMUIIUS 0,727
JIIHHOJI TOJIOBKM OuIierica
ApTpo3 T71IeYeBOTo CycTaBa 0,779
Apre3uBHBIN KarCyanT 0,899
[oBpeskaeHMs CBI30YHBIX CTAbMIN3aTOPOB 0,663

OBCY>XIEHUE

Hama pabGora 6buta ITOCBSIEHA ITPOBEIEHUIO
KpOCC-KYJIbTYPHO ajanTtaiuy 1 Baaugaimum rnpume-
HMMO K OIleHKe COCTOSTHMSI TIJIe4eBOro CycTaBa IlKa-
bl SANE cornmacHo MeXOyHapoIHBIM CTaHIapTam
[10, 34, 40].

Nugekc GRI cocraBun 1,861, 4To TOBOPUT O BbI-
COKOJi cTemeHM 4yBcTBUTeNbHOCTM SANE K m3me-
HeHMsIM B (YHKIMOHAJbHOM CTaTyce Ial[MeHTOB
¢ 3a60/IeBaHUSIMH TIJIEYEBOTO CYCTaBa.

O1leHKa KOHCTPYKTMBHOWM BaJMIHOCTU ITyTEM
aHa/lIu3a KOppeasiuyuyu pe3ynbraToB 1o 1ikage SANE
c roapasaenom mrkaabl ASES «MHTeHCUMBHOCTH Ooste-
BOTO CMHIPOMAa» BbISIBWJIA CpeOHeli CUIbl 0OPaTHYIO
Koppemsitiyio. OlleHKa KpuUTepualbHOM BaaUIHO-
CTU TIOKa3zaja HajluumMe CUJIbHOV KOpPeSIMOHHOM
cBa3u Mexxny wkanamy SANE m ASES, coorBeTcTBY-
IONIyI0 pe3y/ibTaTaM WHOCTPAHHBIX WMCC/IeIOBaHMM
(Tabm. 3).

OdderTsl «moIa» U  «IOTOJNKA» COCTABUIIN
(Tabn. 4): abdexr «momna» <1%, saddeKT «moToMKa»
3% nns SANE, addexr «mona» 0%, adpdekT «moror-
Ka» 2% nnst ASES (Bce pe3ynbrarel MeHee 15%), uTo
TOBOPUT O COCTOSIT@IbHOCTM MIKaJIbI [28].

ITpu aHanu3e HaZEXXHOCTU METOHOM TeCT-peTecT
06IIMiI BHYTPUKIACCOBBI KO3(G UIMEHT Koppe-
nauun mkanbel SANE cocrasun 0,77 (p<0,01), uto
cuMTaeTcs IIpuemMIeMbIM IIoKasarenem [48, 49].
B aHamormuyHpIX MCCAeIOBAaHUSIX STOT IOKa3aTelb
Bapbuposas ot 0,80 go 0,95 (Tab. 5).

[Ipu cpaBHeHMM TIONyYEeHHBIX HAMM pPe3yIbTaTOB
C JAaHHBIMM paHee MPOBeIeHHbIX UCC/IeJOBaHMIT MOXK-
HO OTMETUTh XOPOIITYI0 BOCIIPOU3BOAMMOCTb Pe3y/ib-
taToB MmKaabl SANE Ha pasHbIX si3bIKax (Ta6I. 6).

Hamm pe3ynbTaTbl BbIUMCIEHUS CTeIleHM Koppe-
nauyn mkan ASES u SANE okasannch 6/1M3KM K Ta-
KOBBIM psila MHOCTPAHHBIX PaboT, rae KoapouimeHT
Haxonuics B auanasone 0,460-0,924.
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Tabnuya 3

HccnepoBanns koppensuyuy SANE n ASES npMeHMMO K OlleHKe COCTOSIHMS IIJIeYeBOro CyCcTaBa

UccnenoBanne Korn-Bo [uarHos / Tum Xxupypru4yeckoro JeueHus Koppensiuuysi co mikarnoi
HAOJIIONeHNIA, N ASES, r
Williams G.N. et al. 163 CIeKTp XUPYPruvyeckux BMEIIaTelbCTB 0,46-0,69
(1999) [22] Ha IIJIe4YeBOM CyCTaBe
Cunningham G. et al. 262 PekoHCTpYyKLIMS BpalllaTe/IbHOI MaHXeThI; 0,75-0,88
(2015) [28] SLAP noBpexgeHnne
Robins R.J. et al. (2017) 415 PacTsikeHMe My paspblB BpallaTelbHOM 0,66 (0,59-0,72)
[45] MAaHXeTbI WK 6YPCUT; IJIEHOXYMEPaTbHbI
OCTe0apTPUT; aATre3UBHbBIN KaIICYy/IUT;
TEHIVHUT GUIIEICa; PacTsKeHMe CBSI30K
aKpOMMAIbHO-K/IIOUYMYHOTO CyCTaBa
Thigpen C.A et al. 212 CAUC; anre3uBHbI KaICyIUT 0,8-0,9
(2018) [24]
Retzky J.S. et al. (2020) 107 PeKOHCTPYKIIVS BpallaTeIbHOM MaHKeThI; PeKOHCTPYKIIVS:
[25] SHJIONPOTE3MpPOBaHMe IJIeUeBOT0 CycTaBa nepen, onepaiueit = 0,30;
nocie omnepamuu = 0,86
DHIOMNPOTE3UPOBaAHME
nepep onepaiueit = 0,46;
nocye omnepamuu = 0,78
Wickman J.R. et al., 333 PexkoHCTpyKIIMS BpalllaTelbHOV MaHKeThI 0,600-0,924
(2020) [37]
Cohn M.R. et al. 153 DH/IOIPOTE3MPOBAHME TIJIEYEBOTO CYCTaBa 0,493
(2021) [39]
Gutiérrez-Zuniga D. et al. 113 IoBpeskaeHMs BpalllaTeabHOV MaHXeTbhl; 0,699
(2021) [26] a[ire3MBHBIN KaICY/INUT; III€HOXyMePalIbHbIN
0OCTEe0apTPUT; OCTE0APTPUT aKPOMMUAIBHO-
KJIIOUMYHOTO CYCTaBa; HECTAOMIIBHOCTD
IJIeYeBOTO CyCTaBa
Baumgarten K.M. et al. 1838 PexoHCTpyKI1MS BpalllaTelbHOM MaHKeThI 0,81
(2022) [46]
Haire uccnemoBanme 160 Cy6akpoMuaTbHbIA UMITMHAKMEHT- 0,707
CMHJIPOM; pa3phbiB BpalllaTeIbHO MaHXXETBhI;
TEeHIVHOTIATHUSI/TIOABbIBUX CYXOXKUIIAS
IUTVTHHO¥ TOJIOBKM OMIIerica; apTpo3
IJIEYEBOTO CYyCTaBa; afAre3MBHbBIN KATICYJIUT;
TIOBPEKAEHMS CBSI30YHBIX CTAOMIIM3aTOPOB
Tabnuya 4

HccnegoBauns 3¢ HeKTOB «IojIa» U «IMOTOKa» MKaabl SANE

WccnepoBanue

D deKT «ImoToNMKa», %

Sciascia A.D. et al. (2017) [47]
Robins R.J. et al. (2017) [45]

Thigpen C.A. et al (2018) [24]

Haute ucciienosanne

Kosn-Bo HabmomeHuit, n dddexkT «1mona», %
234 4
415 4
212 <10
160 <1

19
1,0-2,0

<10
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Tabnuya 5
HccnegoBaHue BHYTPUKIIACCOBOM Koppeasiuyy mKkaabl SANE nmpuMeHMMO K OIleHKe COCTOSIHUS
IJIe4eBOro cycTaBa

= -
QS E
: 58
Uccnenosanne 2 E[ Ivaruo3s / Tum xupypruveckoro jeueHus :'c} 8 ICC
[ = ]
=8 EE S
T
§ z e SIS E(
Thigpen C.A. et al. 212 | CAUC; agresuBHbIit KariCyauT 14 0,84
(2018) [24]
Theeuwen D. M. J. 107 Pa3psiBbI BpalaTeabHO MaHXXeThl; aare3uBHbIl Kancynut; CAUC; 14 0,95
et al. (2019) [34] 0CTe0apTPUT; Ae(DEKT CYCTaBHOII I'yObl; HECTAOMIIBHOCTD; TTEPEIOMbI
obacTu mieva
Nazari G. et al. 2475 | MaTonoruu/oyucyHKIMS IJIeYa/BpallaTebHO MaHKeTh; - >0,80
(2020) [36] [7IEHOXYMEeDPa/lIbHbII OCTE0aPTPUT; XMPYPrudeckoe BMeLIaTelbCTBO
Ha Tuieye Mpu 10601 MaToMOTUH; TOTAJIbHOE SHIOIIPOTE3MPOBaHME
miedyeBoro cycraBa; CAUC; aare3suBHbI KariCyauT
Gutiérrez-Zaniga D. 113 | ITaTosioruy BpaliaTeabHOV MaHXXeTbl; afre3UBHbII KaIlCy/IuT; 7-10 0,86
et al. (2021) [26] IJIEHOXYMepasbHbII 0CTeoapTpuT; ocreoapTput AKC;
HeCcTabMIbHOCTH IIeueBOro cycraBa mian AKC
Haiire uccinemoBatue 160 CAVC; pa3pbIB BpalllaTeIbHO MaHXXeTbhl; TEHAMHONATHSI/TIOABBIBUX 14 0,77
CYXOKVWITUSI IVTMHHOJ TOJIOBKY GUIIEICa; apTPo3 IMJIEYeBOr0 CyCTaBa;
anre3MBHBIN KaTICYJIUT; TTOBPEXKIEHMS CBSI30UHbIX CTAOMIM3aTOPOB
Tabauya 6

HccnemoBaHusi KyJabTYpPHO aganTanumu u saanaanyy mkansl SANE npumeHumo
K OIleHKe COCTOSIHMSI I/IeYeBOro cycraBa

= &
=3 o
z = E K
HUccnenoBanue = JuarHo3bl SI3BIK g =" ICC OPPE/LILIT C IPYTMH
Q9 8 & IIKaaaMu, r
= ]
'S = g
A+ = Q
Theeuwen D.M.]. 107 | Pa3pbIBbI BpalllaTeIbHOI Tommanackumii | 14 | 0,95 | CS=0,52 (0,35-0,65)
et al. (2019) [34] MaHXeTbl; aATe3UBHbIN SST =0,48 (0,30-0,62)
karncynut; CAUC; OSIS 1 0SS = 0,59
0CTe0apTpuT; AedeKT (0,46-0,70)
CyCTaBHOI Ty6bI; EQ-5D =0,30 (0,12-0,45)
HeCTabMUIbHOCTh; IePEIOMBbI NRS-pain-rest =-0,41
obnacty rieva (or-0,58 no -0,22)
NRS-pain active = - 0,50
(ot -0,64 mo -0,33)
Gutiérrez-Zaniga D. | 113 | [laTomoruyu BpamaTeabHO WUcnanckuit | 7-10 | 0,86 | ASES =0,699
et al. (2021) [26] MaH>XXeTbl; aATe3VBHbIN
KarCy/IUT; TIIEHOXYMepaIbHbIi
OCTE0aPTPUT; OCTE0APTPUT
AKC; HecTabU/IbHOCTD
mieueBoro cycraBa mwin AKC
Hamre 160 | CybakpoMMambHBII Pycckuit 14 | 0,77 | ASES =0,715
ucciaegoBaHue VMIIMHIKMEHT-CUHAPOM;
pa3pbIB BpalllaTeTbHO
MAaHXeTbl; TEHAVMHOMATNS/
TTOJIBBIBUX CYXOKUJIMST
IJIVHHO? TOIOBKM OMIIerica;
apTpo3 IJIeUeBOTO CYCTaBa;
aAre3MBHbIN KaIlCy/IUT;
TIOBPEXAEHMS CBSI30UHbIX
CTabUIN3aTOPOB

CS — Constant Score; SST — Simple Shoulder Test; OSIS — Oxford Shoulder Instability Score; OSS — Oxford Shoulder
Score; EQ-5D — EuroQol-5 Dimensions.

116 2024;30(2) TPABMATONOIMNA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



KINHUYECKWUE MCCNEOOBAHWSA / CLINICAL STUDIES

OOgHAKO CTOUT OTMETUTh HIMPOKYI0 Bapuabesb-
HOCTb pe3y/IbTaTOB, OOYCIOBIEHHYIO PA3HBIMU IMar-
HO3aMMU 1 06beMaMy BbIOOPOK.

Haubonee cOMmOCTaBMMBIMU  MCC/IEAOBAHUSIMMU
MOXHO cuutaThb paborbl R.J. Robins c¢ coaBTOpamu
u D. Gutiérrez-Zuniga ¢ coaBTOpaMu, TaKKe OIM-
ChIBalOIMeE CIEKTp 3aboyieBaHMii 006JIaCTU IIeva.
B Hux koadduimenTs! Koppensuyu coctaBuamn 0,660
u 0,699 coorBeTcTBEHHO [26, 45], 0,707 — B Hallem
MCC/IeAOBaHUMA.

JOIIOTHUTEJIbHASI NTHO®OPMALIVISA

Hcmounuk  ¢punaHcupoeaHus.  ABTOpBI  3asIBJISIIOT
06 OTCYTCTBMM BHELIHEro (MHAHCUPOBAHMS IIPU MIPOBELe-
HUM VCCIeNOBaHMS.

Bo3moscHblli KOH(IUKM uHInepeco8. ABTOPHI NeK/a-
PUPYIOT OTCYTCTBME SIBHBIX M MIOTEHLIMATbHBIX KOHQIMKTOB
MHTEPECOB, CBI3AHHbIX C ITyOIMKAIMe HACTOSIIEN CTaTh.

Amuueckas 3xkcnepmu3a. He nprMeHnMa.

HupopmuposanHoe coenacue Ha ny6naukayuio. ABTOpbI
MOTyYU/IM TTUCbMEHHOe CoIviacue MaluMeHTOB Ha ydyacTue
B VICC/IEIOBAHUM U TTYOIMKALIUIO PE3Y/IbTATOB.
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dddeKTUBHOCTb NpuMeHeHus 3D-TexHonoruii npu NNaHMpoBaHUM
U BbINOJIHEHUU PEKOHCTPYKTUBHO-MACTUYECKUX onepaumi

y NaLMEHTOB C KOHTPaKTypaMu JIOKTEBOro CycTaBa,
06ycnoBneHHbIMU oCcCUPUKaLMei

W.C. ITetnenxko, C.10. ®enronnna, A.I. Anues, C.C. Buinbik, H.C. 3axmaToB, .1. [Ily6GHSIKOB

QOI'BY «HauuoHanvHbIli MeOUUUHCKULL ucciedosamensckuli ueHmp mpasmamoinozuu u opmoneduu um. P.P. BpedeHna»
Munsdpasa Poccuu, 2. CaHkm-Ilemep6ype, Poccus

Pedepar

AxmyansHocms. OTKPBITbIE PEKOHCTPYKTMBHO-TUIACTUYECKYE OIepalui SBASIOTCS Hamuboiee pagyKaabHBIM METOIOM
JIeUeH)S TIAlMEHTOB ¢ KOHTPAKTYpaMy JIOKTEBOTO CyCTaBa, 06YC/IOBIEHHbIMM OccudUKaIMeii, OGHAKO BBUIY OOJBIIOTO
KOJIMYECTBA HEYIOBIETBOPUTEIbHBIX PE3YIbTATOB IIPECTABIISIOT CO60II Cepbe3HYI0 MPobIeMy.

Lens uccnedosanus — cpaBHUTH 3D HEKTUBHOCTD PEKOHCTPYKTUBHO-TIACTUYECKUX OTIepalnii 1o CTaHAAPTHOM MeToAuKe
M C UCTIONb30BaHMEM 3D-TeXHOJIOTUIA MIPY JIeUeHUM TIAlIMEHTOB C KOHTPAKTYPaMy JIOKTEBOTO CYCTaBa, 0OYCIOBIEHHBIMU
occudumKalme.

Mamepuan u memodst. Bce maiyeHTsI (n=71) ¢ MOMOIIbIO TPOrPAMMBI FeHEPALIUY CITYYAMHBIX UMCeNT 6bUTM PAHIOMU3Y -
POBaHBI B IBE TPYIIIbL. [IepBYI0 TPYIITY COCTaBMUIM 34 TalMeHTa C KOHTPAKTYPaMy JIOKTEBOTO CyCTaBa, 00yCIOBIEHHBIMU
occuduKaimeii, y KOTOPbIX OTIEPaTMBHOE BMEIIATENbCTBO GbIIO BBHIITOJHEHO C MCIIOb30BaHMEM HOBOTO METOMA BU3Y-
anm3anyy Ha OCHOBe nocTpoeHust 3D-mopenu. Bropyo rpyniy coctaBuiay 37 MalMeHTOB C aHAJIOTMYHOM HO30I0THEN,
OIepUPOBAHHBIX 10 CTAHAAPTHOI MeTOAMKe. Pe3ynbTaThl OLleHMBaIMCh MHTPaoepalMoOHHO 1 yepe3 180 nHeii ¢ MOMeH-
Ta BMeIIaTeabCTBA. [JaHHbIe ObUIY IMOTYYEHbI U3 MEePBUYHON MeAUIIMHCKOI JOKYMEHTAIMN U TTOCTeAYIOIEero aHKeTHOTO
orpoca.

Pesynomamest. TIpyMeHeHe€ HOBOJI METOAMKMU MPeNoIepaliOHHOTO 06C/IeJOBAHMS Y TAKTUKYU BBITOTHEHNSI PEKOH-
CTPYKTUBHO-TIJIACTUYECKUX OMepalnit Mo3BOJIMIO COKPATUTh BpeMsl BMemarTeabcTBa B 1,2 pasa (p<0,05), yMEHbIIUTH
KpoBomoTepio B 1,3 pasa (p<0,05) n Ha 10,6% (p<0,05) MOBBICUTH KOJMYECTBO MALMEHTOB C JOCTUTHYTHIM JOCTATOUHBIM
06beMoM ABMsKeHM. OlleHKa Pa3JIMUHBIX MapaMeTpoB 3DheKTUBHOCTY (AMIUIUTYAA OBUKEHM, 60J1€BOII CMHIPOM,
KayecTBO KU3HU U T.J.) TTOKa3aJia, YTO yepe3 6 Mec. B MepBOIi IpyIIe KOJMUECTBO MAlYEHTOB, MMEIOIMX TTPOBIeMBbI,
CBSI3aHHbBIE C OMEPUPOBAHHBIM CYCTAaBOM, OBIJIO CTATUCTUYECKY 3HAUMMO HIKE, YeM BO BTOPOIi rpymre: 20,5% npoTus
84,7% (p<0,05).

3axntouenue. TIpyMeHeHe HOBOV METOIVKM MPeJOTepaliOHHOTO 06C/IeJOBAHNST 1 BBIMOIHEHUS PEKOHCTPYKTUBHO-
IJIACTUYECKMUX OIEepaluii y TalyMeHTOB ¢ KOHTPAKTypaMy JIOKTEBOTO CyCTaBa, OOYCJOBIEHHBIMM occubuKrammeit,
CIIOCOGCTBYIOT Gosiee MAMANEMY PEXMMY BBIMOIHEHUS BMEIIATENbCTBA, JOCTIKEHMIO TYYIINX MHTPAOIEePalIOHHBIX
U CpeHeCPOYHBIX Pe3y/IbTaTOB JieueHus.

KioueBbie C/10Ba: KOHTPAKTypa JIOKTEBOTO CyCTaBa, occuburammsi, 3D-TeXHOIOIMY, PEKOHCTPYKTUBHO-TUIACTUYECKIe
oriepanumu.

IOna outupoBaums: I[etnenko U.C., ®emionnna C.10., Anmues A.T., Bunbik C.C., 3axmaTtoB H.C., Illy6HsiKOB U.U.
dddexTUBHOCTD MpUMeHeHUs 3D-TeXHOJIOTUH TPY TUIAHMPOBAHUY U BBIMIOTHEHUY PEKOHCTPYKTUBHO-TIJIACTUYECKUX
omepanuit y malyeHTOB C KOHTPAKTypaMu JIOKTEBOTO CyCTaBa, OOYCIOBAEHHBIMU occudukanmeit Tpasmamosnozus
u opmonedus Poccuu. 2024;30(2):120-130. https://doi.org/10.17816/2311-2905-17531.
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Effectiveness of 3D Visualization Technologies in Planning
and Performing Reconstructive Plastic Surgeries in Patients with Elbow
Contractures Caused by Ossification

Irina S. Petlenko, Svetlana Yu. Fedyunina, Alimurad G. Aliyev, Stanislav S. Bilyk,
Nikita S. Zakhmatov, Igor I. Shubnyakov

Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russia

Abstract

Background. Open reconstructive plastic surgeries are the most radical method of treating patients with elbow contractures
caused by ossification. However, these surgeries pose a serious problem due to the large number of unsatisfactory results.
The aim of the study is a comparative assessment of the effectiveness between standard techniques
and 3D visualization technologies in the surgical treatment of patients with elbow contractures caused by ossification.
Methods. Using random number generation, all patients (n="71) were randomized into two groups. The first group included
34 patients with elbow contractures caused by ossification that underwent surgical intervention using 3D technologies
to assess the ossification process. The second group enrolled 37 patients with a similar nosology that underwent
standard examination and surgical treatment. The results were evaluated intraoperatively and 180 days after the surgery.
The data were obtained from primary medical records and further survey.

Results. The application of new planning technology and tactics for onstructive plastic surgeries made it
possible to reduce the surgery time by 1.2 times (p<0.05), reduce blood loss by 1.3 times (p<0.05) and increase
the relative number of patients with sufficient movement volume by 10.6% (p<0.05). The assessment of various
performance parameters (range of motion, pain syndrome, quality of life etc.) showed that after 6 months in the
main group, the relative number of patients with problems related to the operated joint was significantly lower than
in the control group: 20.5% vs 84.7% (p<0.05).

Conclusions. The data obtained indicate that the use of the new technique for planning and performing reconstructive
plastic surgery in patients with elbow contractures caused by ossification contributes to a less invasive intervention
and achievement of better intraoperative and medium-term treatment results.

Keywords: elbow contracture, ossification, 3D visualization technologies, reconstructive plastic surgery.
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BBEJTEHUE

JleueHre TaLMEHTOB C KOHTPaKTypaMy JIOKTEBOTO
cycTraBa, 00yCIOBAEHHBIMM OccubuUKalmeit, ocTaer-
csl 3HAUMMOIt TPO6IeMOii TPaBMATOJIOTUU U OPTO-
neauy BCJIELCTBME BBICOKONM YacTOTHI HEYAOBJIETBO-
PUTENbHBIX DE3Y/IbTaTOB, CBSI3aHHBIX C PELMUAVBOM
KOHTpPaKTypsl [1, 2, 3]. Haubonee pacpocTpaHeHHbIM
MeTOLOM XMPYPruuyecKoro JieueHus 3TUX NalyeHTOB
SIBJIIIOTCSL OTKPBITble PEKOHCTPYKTMBHO-IIACTUYE-
CKMe BMeIIaTeNnbCTBa [4, 5]. [Ipy 3ToM MHOTHMe CcIielu-
AUCTBI CXOHSITCSI BO MHEHUM, UYTO peHTreHorpadus
M IaXe MyJbTUCOMpaAIbHAs KOMIIBIOTEPHAsI TOMO-
rpadust (MCKT) mopakeHHOTO CycTaBa, peKOMeH/I0-
BaHHbBIe MPYU ITPeoIepalioHHOM 00CIeI0BaHNM, He
Jal0T TIOJIHOM KapTUHBI PaclpOCTPAaHEHHOCTU U BbI-
paxkeHHoctu occuduraros [1, 2, 6, 7]. Benencrue
3TOTO XMPYPT BBIHY)X[EH NPUHMMAThb pellleHus He-
MOCPeACTBEHHO BO BpeMSsl BBIIIOJHEHUS OIepaLuu,
YTO 3HAYUTENbHO YBeIMUMBAET IJIUTEIbHOCTb BMe-
1IaTebCTBa, COMMyTCTBYIOILYIO KPOBOIIOTEPIO, a TakKe
TIOBBIIIAET PUCK PA3BUTHMS OCTOKHEHU [3, 5, 8].

OmHMM 13 BO3MOXKHBIX ITyTel TOBBILIEHUST -
(eKTMBHOCTM OIEepPaTMBHOTO JieUeHMUs IMaIMeHTOB
C KOHTpaKTypaMM JIOKTEBOTO CyCTaBa, 0OYCJIOBJIEH-
HbIMM occudmKalyeit, MOKeT CTaTh UCIIOIb30BaHMe
COBpeMeHHbIX MeTOmOB Bu3yanmusauum [9, 10, 11],
B YaCTHOCTM [IOCTPOEHMEe KOMIIbIOTEepHOI 3D-Mopenu,
CO3[aHHOJ Ha OCHOBE 3€pKaJIbHOTO COBMeELIeHUs
TOMOTPaMM IOPa’KEHHOTO M MHTAKTHOTO CYCTaBOB
nauyenTa (rmateHt PO N2 2810188). B nanHOM ncciie-
JIIOBaHMM Mbl NIOCTapaaucCh OTBETUTb Ha CJIeLyloliye
BOIIPOCHI:

— TIO3BOJISIET JIM JIydlllee TIOHMMaHMe pPacIioioxke-
HUSI 0ccUbUKATOB U UX 00bemMa CII0COOCTBOBATH 60-
Jiee MAASILEMY PEXVMY BbIITOTHEHUS XUPYPTUUECKO-
rO BMeLIATe/lbCTBa T. €. COKPaLeHNIO0 JIUTEeNbHOCTU
omepaiuu 1 yMeHbIlIeHII0 00beMa KPOBOTIOTEPH;

— TIO3BOJISIET JIV TaKOJ METO[] TIOBBICUTD KaueCTBO
yoaneHust occudmKaToB, KpUTEPUEM OLIeHKM KOTOPO-
TO SIBJISIETCS OOCTUTaeMOe MHTpaollepalOHHO yBe-
JIMYeHue aMIUIUTYAbI ABVOKEHUI;

- obecrieunBaeT M [AaHHAs MeTOAMKA YIyd-

IIeHNMe  TOC/IEeONEePalMOHHBIX  (YHKIIMOHAIbHBIX
pe3y/IbTaToB.
Ilenv uccnedosaruss — cpaBHUTb 3¢ deKTUB-

HOCTb PEKOHCTPYKTUMBHO-IUIACTUUYECKUX OIlepaunii
10 CTAaHOAPTHOM MeETOOUKE M C MCIOJIb30BaHMEM
3D-TexHOJNIOTUIA TIpU JIeYeHUM ITallMeHTOB C KOH-
TpakTypaMy JIOKTEBOTO CyCTaBa, OOYCJIOBJIEHHBIMU
occuduKalmei.

MATEPUAJI 1 METO/bI

Ju3aiiH ucciegoBaHNUSA

Cyb6beKkToM McciieoBaHus ObuT 71 TamyeHT.
Kpumepuu eéxntoueHus: Hamuume KIMHUYECKM 3Ha-

YMMOJ# KOHTPAKTYphl OTHOIO JIOKTEBOTO CYCTaBa,

00yCTOBJIEHHO occuduKalyeii, M BHITIOTHEHNE OT-

KPBITOI'O PEKOHCTPYKTUBHO-IIJIACTMYECKOTO BMellla-
TeNIbCTBA MO 3TOMY IOBOAY. KnmMHMYeCcKn 3HaYMMO
KOHTPaKTYyPOi1 CYUTAETCS aMIUIUTYa aKTUBHBIX IBU-
>KeHMI B cycTaBe MeHee 100°.

Kpumepuu HesxntoueHus:

— MSTKOTKaHHbIE KOHTPAKTypbl O€3 PeHTTeHOI0-
TMYeCKX MPU3HAKOB OcCHUKaImm;

— OCTpble BOCHAINTENbHBIE ITPOLIECCHI 00JIACTU
XUPYPrUUYEeCKOro BMellaTeabCTBa;

— JIO’KHBIE CYCTaBbl KOCTel, 006pas3ylonmx JOKTe-
BOJi CyCTaB;

- reTepoTomMYecKas ocCUMUKAIS JIOKTEBOTO
CyCTaBa;

— TIapaapTUKYISIpHbIe PYyOIIOBO-CIIA€YHbIE TIPO-
1IeCChI;

— TepBMYHbIE OHKOJOTMYECKME WMJIM MeTacTaTu-
yecKkyue IMOpaskeHMsT KOCTei, 00pasyIolux JTOKTEBO
CYyCTaB;

— BHJOMPOTE3UPOBaHMeE JIOKTEBOTO CYCTaBa;

— KOCTHbIe JedeKThbl, BbI3bIBAIOIIME HECTAOMIIb-
HOCTb JIOKTEBOI'O CYCTaBa;

— TpU3HaKM HeiponaTuy JTOKTeBOTrO HepBa.

Tun uccnenoBaHus — OTKPBITOE MPOCIEKTUBHOE
paHAOMM3UPOBaHHOe. Bce mMmanueHTbl C TMOMOIIbIO
MIPOTPaMMbI TeHepaIu CTyJaiiHbIX YycesT ObLIM paH-
IIOMU3UPOBaHbI B JiBe Tpymiibl. [lepByio Tpymnmy coc-
TaBWIN 34 MalyeHTa C KOHTPAKTypaMyu JIOKTEBOTO
cycTaBa, OOyCJIOBJIEHHBIMM OccudUKaIueit, y KOTo-
PBIX OTIEpaTMBHOE BMENIATETbCTBO OBLJIO BHITIOTHEHO
C MCIOJb30BaHMEM HOBOTO MeETOAA BU3yaIU3alUU
(AMarHoCTUKM) Ha OCHOBE MOCTpoeHus 3D-mopmenn.
Bropyio rpynmy cocrtaBuiau 37 manyeHTOB C aHaJO-
TMYHOJ IaTOJOrMeN, ONePMPOBAHHBIX MO CTAaHOAPT-
HOI1 MeToOMKe.

Bcem mamyeHTam 6LV BBITIOTHEHBI PEKOHCTPYK-
TUBHO-IIJIACTUYECKMeE Oorlepalyi Ha JJOKTEBOM CyCTa-
Be, KOTOpbIe BKJIOYaIM apTPOTOMMIO, apTPOIN3, yaa-
JieHue occUbUKATOB, Pe3 IOKTEBOTO HepBa B CJTyuae
YBeJIMUeHMs aMIUTUTYIbl IBUKEHMIT B IOKTEBOM CYC-
TaBe MHTpaoIepalnyoHHO 6ojee yeM Ha 40°. Bcem
naiyeHTam, BOIIEAIIMM B [JaHHOe MCCaeqoBaHUe,
MTPOBOIMJIACH CTAHIAPTHAS MTPOGMIAKTIKA PeIManBa
occuduranym, KOTopasi 3aK/I0Uaaach B Tepanum He-
CTEepPOUIHBIMU TPOTUBOBOCIIAINTEIbHBIMY Mperapa-
TaMM (KeTopoJiaka TPOMETaMMH UM KeTOIpodeH) Ha
CTallMOHAPHOM 3Tare JeYeHus U B IaAsI1IeM pexkxuMe
peabmwntauyumu. Crneuydudeckue Mepbl Ipoduiak-
TUKM OCCUbUKALNMY, TaKMe KaK PEeHTTreHOTeparus,
He MPUMEHSIUCD.

B mepuonm mpemorepanyoHHOTO 0OCIeIOBaAHMS
B 00eux Trpynmax MHTAKTHOCTb KOHTpaiaTepaib-
HOTO CyCTaBa MOATBepXIajach aHaMHeCTUYeCKMU-
MM OAHHBIMM M JAHHBIMM OOBEKTMBHOTO OCMOTDA.
B mepBoii rpymre nauyeHTOB OOMOJTHUTENIbHO BbI-
TIOJTHSUTV PEHTTEHOJIOTMYeCKoe 06ciieqoBaHmue 060mx
JIOKTEBBIX CYCTaBOB [JIs1 peaiM3aluyuy mpeajiokkKeHHOI
MeTOAVIKMU.
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[To momy, BO3pacTy U CpemHel IPOmOJDKUTENb-
HOCTM OCHOBHOTO 3a00jieBaHMSI TALMEHTHI TPYIII
CpaBHEHMSI He MMeNIV 3HAYMMbBIX Pa3Janumit M O6buIn
penpeseHTaTUBHBI (TabI. 1).

Onmucanue METOOAUNKU

B OCHOBY COBepIlIeHCTBOBaHMSI MpenoIepalyiOHHON
IMAarHOCTUKU U TAKTMUKM BBITIOTHEHMSI OINEepaTUBHO-
ro BMelllaTe/lbCTBa MOJI0KeHa MEeTOAMKA, OCHOBAaHHASs
Ha TpexXMepHOJi PEKOHCTPYKLIMM MOpaXkeHHOTO CyCTa-
Ba B CPaBHEHMM C MHTAKTHBIM Ha ocHoBe MCKT 060-
UX JIOKTEBBIX CycTaBOB (rmaTeHT PO N2 2810188). OHa
MO3BOJISIET OLIEHMBATh PaCIIOOsKeHMe U pa3Mepbl OC-
cMdUKATOB Ha KasKIO U3 KOCTEI, UTO MOXKET CITYKUTh
OCHOBAHMEM J[JI1 BbIOOpA OMTMMAIBHOTO (IS Kask-
JIOTO KOHKPETHOTO BapyaHTa PaCIONIOKeHUs 0CcCudm-
KaTOB M MX Pa3MepOB) XUPYPruyeckoro JOCTyIa MUan
CoYyeTaHMsI OCTYIIOB, a Takke [eTaJbHO COCTaBUTh

IIaH yganeHus occudukatoB. JanHbie MCKT yokre-
BBIX CyCTaBOB MalLleHTa MPU MTOMOILIM CIelMaIbHOM
MIPOrpaMMBbI COBMEIIAIOTCS B 3€PKAJIbHOM OTPakKeHUMN.
JTO TO3BOJSIET OYeHb TOUHO BBISIBUTH Jake He3HAuM-
TeJIbHbIe M3MEHEeHMSI MHTErPAIbHbIX KPUBBIX CYyCTaB-
HBIX ITOBEPXHOCTE BCIEICTBME OCCUPUKALIVIN.

[IpuMeHeHMe HOBOV METOOMKM IpefonepanyioH-
HOTO 00C/IeI0BaHNsI, OCHOBAHHO Ha MUCITOIb30BAHNN
3D-peKOHCTPYKIMM, TpenriojgaraeT Ciaenyolyme oc-
HOBHBbIE 3Tallbl.

Ilepeoiii sman. i1 YTOUHEHMS STUOJIOTUM KOH-
TPAKTYpbl TMOPAXEHHOTO CyCTaBa U MCKIIOYEHUS
KOCTHBIX HapyLIeHUI MHTAKTHOIO JIOKTEBOTO CyCTa-
Ba y Mal¥EHTa BBITIOJHSIIOT peHTreHorpaduio 06oux
JIOKTEBBIX CYCTABOB B IBYX MPOeKIMsIX (puC. 1).

Bmopoti aman. Beinonasiotr MCKT o60oux joKTe-
BBIX CyCTABOB IAall€HTa, M Ha X OCHOBE CO3[AI0T
TPeXMEPHYI PEKOHCTPYKILMIO (pUC. 2).

Tabnuya 1
XapakTepucTHKa NaLMEeHTOB IPYIIIl CPaBHEHUS
[Toka3satenb [MepBas rpynmna (n = 34) Bropas rpymnna (n = 37)
TenmepHOe pacripeneneHme:
MYKUMHBI % / abcomoTHoe 76/24 73/27
SKeHIIVHbBI sHadeHmne 26/8 28/9
Bospacr naineHToB, JieT M=£SD 41,342 42,5£39
min-max 26-58 23-54
Me (Q1; Q3) 39 (28; 54) 40 (27; 52)
IuTenbHOCTb 3a00/1€BaHMs, MeC. M=£SD 11,7%1,2 12,2%0,9
min-max 9-14 10-14
Me (Q1; Q3) 11 (10; 12) 11 (10; 13)
p >0,05.

Puc. 1. PeHTreHOrpaMMblI MTOPaskeHHOTO JIOKTEBOI'O CYCTaBa B MPSIMO¥ ¥ GOKOBOIA MPOEKIUSIX: OTYETINBO BUISHBI
TIpU3HaKM AehOPMIUPYIOIIETO apTPO3a — CY)XKEHME CYCTaBHOIA 1€/, MaCCHMBHbBIE OCCUDUKATHI

Fig. 1. X-rays of the affected elbow joint in the anteroposterior and lateral views: signs of deforming osteoarthritis —

narrowing of the joint gap, massive ossificates
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Tpemuti aman. TIpoBOOST IpOrpaMMHOE pasfe-
JieHVe KOCTeJi JIOKTeBOTO CYCTaBa, UTO AAeT JeTallb-
HYIO BM3yaJu3alMi0 PacloI0KeHUsI U pa3sMePOB OC-
cudukaroB. KocTHble paspacTaHus aBTOMATUUECKH,
B 3aBMCUMOCTH OT X Pa3MepOB, OKpallMBaIOTCS pas-
HBIMM I[BeTaMM COIVIACHO KaJMOpPOBOUHOI IKase
(puc. 3).

Puc. 3. [IporpaMMHOe pa3jeneHue KOCTel JIOKTEBOro
cycTaBa U IeTajabHasl BU3yaanu3alus pacroyiokeHus 1
pasMepoB occuPUKATOB

(mepenHMit OTJEN IMCTATbHOTO KOHIIA TIJIeYeBOit KOCTU
U IUCTAJIbHBINA OTH e JIOKTEBO KOCTH).

I'paganyst pasMepoB 0CCU(MUKATOB IO IIKaje:

1— BbIllle TOPOTOBOTO 3HAYEHMST;

2-4 — runepTpodUpoOBaHHbIE YUACTKY KOCTHOM TKaHU
B ITOPSIIKE YMEHbIIEHMS pa3MEPOB 0CCU(PUKATOB;

5 — medeKTbl KOCTHOV TKaHMU;

6 — HOpMaJjbHasl KOCTHAsI TKaHb, He OTJIMYAIOIIASICS

OT MOJIe/IM KOHTpaJaTepaabHOro (340pPOBOTr0) CycTaBa

Fig. 3. Software “sequencing” of the elbow joint bones and
detailed visualization of the location and size of ossificates
(anterior section of the distal end of the humerus

and distal section of the ulna). Grading of ossificate sizes:
1 — above the threshold value;

2-4 — hypertrophied areas of bone tissue in the order

of decreasing ossification size;

5 — bone tissue defects;

6 — normal bone tissue not differing from the model

of the contralateral elbow

Puc. 2. TpexmepHast peKOHCTPYKUMS
MMOPAKEHHOTO OCCUPUKATAMY JIOKTEBOTO
CyCTaBa, BeINIOIHEHHAs1 Ha ocHOBe MCKT
(TiepegHMIA, 3aHMIA, TaTePaIbHbBIN OT/IEJIbI
CyCTaBa) Takke He TT03BOJIsIeT ITOTHOCTHIO
BU3YaJIM3UPOBATb OCCUMUKATDI

Fig. 2. 3D reconstruction of the elbow joint
with ossificates performed using MSCT data
(anterior, posterior, lateral joint sections) also
does not allow to fully visualize ossificates

Yemeepmotil 3man. @uHaNIbHBIN 3Tall 3D-peKoHC-
TPYKLUMM BKJIIOYAET OIpenesieHNe YeTKUX pa3MepoB
occrdUKATOB M UX JIOKAIMU3ALUIO, YTO MOXKET ObITh
MCIIONIb30BAHO TIPM BBIOOpE OOCTYIa WM ITOCTYIIOB
M M3MEHEeHMS] TaKTUKM BBIIIOJIHEHMSI ONEepaTUBHOTO
BMellaTe/NbCTBa (PUC. 4).

Puc. 4. ®unHanbHbIi 9TaM 3D-pEeKOHCTPYKIIUN
TIOPasKeHHOTO JIOKTeBOTO cycTaBa. OTYeTIMBO BUIHbI
M3MEHEHMS BUIENCTBIE OCCU(UKAIMM AVICTATIBHOTO KOHIIA
I1e4eBOli KOCTY B CPaBHEHUM C MHTAKTHBIM CYyCTaBOM
nalyeHTa (BCe KOCTHbIE CTPYKTYPBbI, OTVIMYAIOLeCS

OT 3[J0POBOI0 CYCTaBa, OKpPallleHbl COITIaCHO IlIKaje
LIBETaMM, OTVIMUHBIMU OT 3€JIEHOI'0)

Fig. 4. Final stage of 3D reconstruction of the affected
elbow joint. Changes due to ossification of the distal

end of the humerus are clearly visible compared to

the intact joint of the patient (all bone structures that
differ from the healthy joint are colored other than green
according to the scale)
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VICTOUHMKOM TONMyYeHUsT OAHHBIX IJIST UCCIEeN0-
BaHUS CIYKWIa TepBUYHAST MeOUIIMHCKAs AOKY-
MeHTaLMs: UCTOpUM OOJIe3HM, PEeHTTeHOIPaMMBbI IO
M TIOCJIe BMeNIaTelbCTBa, MPOTOKOIBI OIepanuii u
aHecresuonornueckass kKapra. OLeHMBAINUCh BpeMst
orepanyy, BeJIMUMHa KPOBOIIOTEPH, JOCTUTHYTAST aM-
IUTUTYHA TTACCUBHBIX IBVDKEHWI, HAIMUME U XapaKTep
OCJIOKHEHM. [laHHbIEe O pesyabTaTaxX HaOIIOmeHUs
OBLIM TIOMYYeHbI TIPM AaHKETHOM OITpOCe MAalieHTOB
B online-dopMaTe win Ipy KOHCYIBTaTUBHOM OCMO-
Tpe. B Xome ompoca mamnyeHTbI 3a0THSIIN aganTUPO-
BaHHbI BapuaHT aHkeTbl Oxford Elbow Score (OES),
Mayo Elbow Perfomance Score (MEPS) 1 Bu3yaJIbHYIO
a”ajoroByw mikany (BAII) nmis omleHKM 06IIero co-
cTostHYs. [laHHbIE PEHTTEeHOIOTMYECKOro 00cIenoBa-
HMS OLIEHMBAJIMCh MO0 TIPY KOHTPOJIBHOM OCMOTDE,
60 online, TOCKOIBKY paspaboTaHHbie (OPMBI I10-
3BOJISLIM 3aTPYysKaTh (Haiijibl ¢ M300pasKeHUSIMU.

CraTUCTUUYeCKUIL aHA/INU3

[aHHble, TMoAjiexalle CPaBHEHUIO, MPOBEPSIINCDH
Ha HOpPMaJbHOCTb pacnpepeneHus. [Ipu HoOpMasib-
HOM pacripefe/eHuM IapaMeTrpa (Bpemsi oriepa-
VY, BeIMYMHA KPOBOIIOTEPM, aMIUIATyAa Crubda-
TeJIbHO-pa3rubaTebHbIX  JIBVDKEHUI) CpaBHEHME
npoBoaun 1o Kputeputo CrbiogeHTa. OCTajbHbIE
rokasarejiy MMeJM paclpenerieHne OTIUYHOE OT
HopMaibHOro. KommyecTBeHHble TOKas3aTeau CpaB-
HUBJINCH B IPyIINax ¥ aHAIU3UPOBAINUCH IIPU TOMO-
iy Tecta ManHa — YuTHu. KauecTBeHHbIE ITapaMeTpbl,
B TOM 4MC/ie MMeIolIye OUXOTOMMYECKUI XapakTep
(ecTb/HET), OLIEHMBAINCH IO KpuTepuio x* Ilupcona
¢ nonpasKoii Merca.

it omipefeneHuss OTHOCUTEIbHOTO KOJIMYeCTBa
MMaIMeHTOB C HapyIeHUsIMM (QYHKIUU JIOKTEBOTO
cycTaBa B TpyIIiax CpaBHEHMSI UCIOIb30BAIM METO-
bl OTNIMCATENbHON CTaTUCTUKU. [Ipy CpaBHUTEIbHOM
MEKTPYTIIOBO OlleHKEe CTaTUCTUIECKOV 3HAUMMOCTU
pasnuMumii mapameTpoB YPOBEHb AOCTVDKEHUS HYyle-
BOW TUIIOTE3bI MPUMHUMMAaIM paBHbIM 95% (p<0,05).
[l pacueToB MCIIO/Ib30BaIM MaKeT CTATUCTUYECKUX
nmporpamm Statistica for Windows (Bepcust 12.0).

PE3VJIbTATbBI

[IpriMeHeHMe TpeayiosKeHHOV METOOVKM Mpenolriepa-
LIMOHHOTO 00C/IeNOBAHMS M BBITIOTHEHNUS XUPYypruye-
CKOTO BMellaTe/lbCTBa, OCHOBAHHOI Ha MOCTPOEHUU U
aHaysm3e 3D-mMofzenn y NaluyeHTOB C KOHTPaKTypamu
JIOKTEBOT'O CyCTaBa, 00YCJIOBJIEHHBIMM OCCU(UKAIIME,
MO3BOMMJIO B 1,6 pasa COKpaTUTb BpeMsl OIepaTUBHO-
ro BMemarenbcTBa (p = 0,043) 1 B 1,3 pasa yMEHbIIUTD
MHTpaoIlepaliOHHY10 KpoBoroTrepio (p = 0,047).
CpenHee BpeMsi BbIITOJTHEHMSI OTIEPATUBHOTO BMe-
[IaTeabCTBA B IEPBOJ IPYIIIle COCTaBUIO 63,5 MUH.
(63,6%11,5). B rpy1irie naluyeHTOB, OIIEpUPOBAHHBIX 110
CTaHJAPTHOIM MeTOoAMKe, AJINTeTbHOCTh BMelllaTe/lb-
cTtBa cocraBmia 98,9 muH. (98,9%18,3). V nanueHTOB

TepBOJi I'PYIIIbI CpefHSsl BeluuMHa MHTpaorepaiu-
OHHOJI KpoBoIoTepu cocraBwmia 78,5 mi (78,5%14,4),
BO BTOPOV IPYIIIle JaHHbII ITOKa3aTelb 6611 B 1,3 pasa
Bbile (p = 0,047) u cocrasis1 B cpegHem 105,2 mi
(105,2%12,3).

VHTpaonepaliMoOHHO MOHAsI aMIUIATYAA MacCUB-
HBbIX OBVDKEHMI B TI€PBOI rpyrie OblIa JOCTUTHYTA
y 33 (97,1%) nauyeHTOB, @ BO BTOPOIi rpymmne —y 32
namueHToB (86,5%), p = 0,241.

Takum o6pa3om, mpeoskeHHass HOBask MeTOAMKA
MIpeAoNepaMOHHOT0 0O6C/IeAOBAHMS Y BBITIOTHEHMS
OTKPBITO MOJIENUPYIOIIEli pes3seKLuu CII0COOCTBYET
6osee MASIIEMY PEKMMY BbITIOTHEHWST BMEIIATeb-
CTBa U JOCTMXKEHUIO JIYUIIMUX MHTpaoIepalMOHHBIX
pe3ybTaToB y OOJBIIETO UMC/Ia TAIMEHTOB TEPBOit
TPYMIIbI IO CPAaBHEHUIO CO BTOPOIA.

JlanpHelilee KaTaMHeCTMUYecKoe Hab/omeHne
1oKa3ajo, 4YTO y YacTy MalMeHTOB, ONlepUPOBAHHBIX
M0 CTaHAApPTHOM MeTOAMKe, MMeJach TeHIeHIUS
K ITOCTETIEHHOMY CHUKEHUIO aMITIUTYObI PA3TUOaHMSI
B JIOKTEBOM cycTaBe (puc. 5a).

B mepBoii rpymnme auiib y ogHOTO (2,9%) maum-
eHTa COXpaHslach HeloMHas aMIUVINTYyHa OBVOKeHUIA.
OTHOCHUTENbHOE KOINMYECTBO MAIEHTOB C YMeHbIIIe-
HMEM OyTy pa3TubaHMsi ONepMPOBAHHOTO CYyCTaBa BO
BTOPOI1 I'pyIIie COCTaBuiao 16,2% (rociie orepauun
13,5%). B r1epBoji rpyIirne OTHOCUTEIbHOE KOJIMYECTBO
NaleHTOB, UMEIMX aHAJOTMYHbIe HapyllleHUs, CO-
XPpaHsI0Ch HeUM3MeHHbIM — 2,9% (p = 0,048 o cpaBHe-
HMIO CO BTOPOI IPYIIION). AHAJIOTMYHAS TEeHIEHINS
ObLIa BBISIBIEHA U MPU OI€HKe IOC/Ie0IepalyioHHOM
IVHAMMKM aMIUIUTYObl CTMOATeNbHBIX ABVKEHUI
(puc. 5b). Uepes 6 Mec. Imocjie onepaTuBHOTO BMela-
TeJNbCTBA BO BTOPOJ TPyIITie KOJIMYECTBO MallIEHTOB,
MMEIOIIMX HapylIeHus CrMbaHus B ONepUPOBAHHOM
cycTaBe, yBeIuumiioch ¢ 13,5% mo 18,9% (7 uenosek).
BnepBoiirpymnnenpyBbIIOIHEHUMOIIEPATUBHOIO BMe-
1IaTeabCTBa M0 HOBO TEXHOIOTUM KOIMYECTBO Mallu-
€HTOB, UMEKIINX AeDUINT CrubaHNs B OITIepUPOBaH-
HOM CYCTaBe B CpeJHECPOUYHOM ITepUOoie HAbTI0IeH S,
He MU3MEeHWIOCh ¥ COOTBETCTBOBAJIO PAHHEMY I10C/I€0-
MepaluyoOHHOMY nepuoay — 2,9%, neMOHCTpUpPYs CTa-
TUCTUUECKY 3HAUMMBbIE Pa3jIiMuns CO BTOPOJ IPYIIIIOi
(p =0,043).

JOCTUTHYTbIE MHTPAOIEepPalMOHHO pe3y/lbTaThbl
IIBUraTeabHOM aKTUBHOCTU B TPYIIIax CpaBHEHUs He
MMeIU CTaTUCTUUYeCKM 3HAUMMBbIX OTinumit. OgHako
OlleHKa CpelHeCPOUHbIX pe3ylbTaTOB MOKa3ajia, UYTo
B IpyIllle TalMeHTOB, OMEePUPOBAHHBIX IO HOBOM
MeTOAVKe, CHUKEeHMe [ABUTaTebHOM aKTUBHOCTU
TIPOMCXOAMIIO 3HAUMUTENbHO Me[JjieHHee, ueM B Iep-
BOJi TpyIime. B cBSI3u ¢ 3TUM AOCTUTHYThIE (PYHKIINO-
HaJIbHble pe3y/ibTaThl B IPyIax CpPaBHEHUS] yepe3
6 Mec. MMeNIu CTaTUCTUUYECKM 3HauMMble Pas3inydus.
OTnenbHO MOXKHO OTMETUTH, UYTO B IIpefoIepalioH-
HbIl epyog, GyHKIVOHATBHBIN CTATYC MAVIEHTOB He
MIMeJI CTAaTUCTUUYECKY 3HAUMMBIX pasanuuii (Tabi. 2).
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m NonHoe pasrubanue O rpas.

m Henopasrvbanve 5-10 rpaa.

w Henopasrnbanune 10-20 rpap.

0,
2.7% : Hepopasrubanue 20-30 rpaa.

I 2
pynna m Henopasrubanune 30-40 rpag.

83,8%‘ [pynna 1

97,1%

®)

m [onHoe crubanue 140-135 rpag.
2,9%

m Crnbanue 130-125 rpap.

N
, 5 49, 27%
k 8,1%

2,7%

m Crnbanune 120-110 rpag.

: Crnubanue 105-95 rpaa.
lpynna 2
m Crnbanue 90 rpaa.

lpynna 1

~97,1%

Puc. 5. OTHOCKTeNbHOE KOTMYECTBO MalMeHTOB B IPyMIax CpaBHEHMSI, UMEIOIIMUX HeZOCTaTOYHYIO aMIUTUTYLY
pa3rmbaTenbHbIX (a) U crubaTenbHbIX (b) IBVSKEHUIT B CpeJHECPOUHOM Iepuoze HAGMIoneH ST

Fig. 5. The number of patients in the groups with insufficient amplitude of extensor (a) and flexor (b) movements

in the mid-term follow-up

Tabnauya 2

ITokasaTenu GyHKIMOHAIBHOJ OLEHKY JIOKTEBOIO CYCTaBa y MAallMeHTOB I'PYIIII CPABHEHUS
B pelepPHBIX TOYKaX UCC/IeTOBAHUS

I'pynma 1 I'pymma 2
lllkana Ilo omepamym UYepes 6 mec. Tlo omepauymu Yepes 6 mec.
11ocjIe ornepanyumn ocsie oriepanyumn
OES 16,4 1,7 43,7£2,9 18,6%1,3 31,8+2,7
MEPS 45,6+39 91,4%5,2 46,6%*4,4 73,2%5,8
BAIII 9,2+0,7 2,3%0,3 9,6%0,8 5,6%0,5
p<0,05

[Tpu cpaBHUTENBHOI OLIeHKEe OIMKANIINX Pe3y/ib-
TaTOB ONEPATUBHOrO jeyeHusl (uepe3 6 mec.) ObLIO
YCTaHOBJIEHO, YTO CPeJHSIS BeIMuMHa MHTErpajibHO-
ro rokasateyis (GYHKIMOHAIbHOI aKTMBHOCTU OIle-
pupoBaHHoro cycraBa (OES) B rpyrime mnanueHTOB,
OIlepMpPOBAHHBIX C TIpYMMeHeHeM HOBOJ MeTONVKMU,
6b11a B 1,4 pasa Boie (y? = 13,06; p = 0,0004), yem
BO BTOpPOIl TpyIllle 06CIeIOBaHHBIX, JeueHue KO-
TOPBIX MPOBOAMJIOCH II0 CTAaHAAPTHOW METOIMKe.
CpaBHMTENbHAS OLleHKA Pe3y/lbTaTOB JIBUraTeIbHOI
aKTMBHOCTY ONEPMPOBAHHOIO CYCTaBa U €e BIUSHUE
Ha KauyeCTBO JKM3HU M CaMOOOCTY>KMBaHMe TMalyieH-
TOB, BBITIOJTHEHHAs] Ha OCHOBEe AAHHBIX OIPOCHMKA
MEPS, nokasajia CTaTUCTUUYECKM 3HAUMMOE [1OBbIIIIe-
HMYe CYMMapHOTO ITOKa3aTessl B TpyIile Maly/eHTOB
(x*=12,14; p = 0,0005), orrepMpOBaHHBIX C UCITOIH30-
BaHMeM 3D-mopennpoBanusi. CTaTUCTUYECKM 3HAUN -
MO JIyYIllie Pe3yabTaThl OLIeHKM OOIIEro COCTOSTHMS
1o mikayie BAIIl 6b11M y TTALIMEHTOB, XUPYPrudecKkoe
JieyeHye KOTOPBIX BBIMIOJIHSIIOCH C IPUMMEHEHMEM HO-
BoVi Metomuku (y% = 27,12; p = 0,00001). YxynuieHue
KauyecTBa KM3HU (CAMOOOCTY>KMBAHMSI) B CBSI3M C Ha-
JUYMeM pasIMyHbBIX MIPOoOJeM B OINepUPOBAHHOM

CycTaBe yepe3 6 mec. IIOCjae ONepaTUBHOIO JeUeHUs
KOHTPAKTYyphl JIOKTEBOTO CYyCTaBa, OOYCIOBIEHHO
occuduranmeit, B TPYIIax CpaBHEHUSI OTMETUIU
11 mauyenTos. [Ipy 3TOM BO BTOPOI TpyIIle OTHO-
CUTENbHOE KOJIMYECTBO JINL, OTMETUBIIMUX HaJIMune
MOIOOHBIX HApyIIeHWit, ObUIO 3HAYMMO BBIIIE, UeM
B 1iepBoli rpymmne: 21,6% (8 uenosek) u 8,7% (3 ueso-
Beka) (p = 0,041). B cTpyKType HapylleHui1 KayecTBa
KU3HM Y TalMeHTOB BTOPON TPYIIbl OTMEYanCh
yMepenHbie (10,8%) u Hebonbine (8,1%) saTpymHe-
HMS C eIVHUYHBIMUA (2,7%) YIIOMUHAHUSIMU O 3HAUU-
TeJbHBIX TTpo6/ieMax B CaMOOOCTYyKMBaHUM. B TO ske
BpeMs MalMeHThl IepPBOJ IPYIIIbl OTMeYa/IN HaJIMUne
HebombMXx (5,8%) U emMHUYHBIX (2,9%) yMepeHHBIX
HapylIeHUT KauecTBa XXU3HU (puUc. 6).

CpaBHUTeNbHAS OlleHKa 00BbeKTUBHBIX QYHKIIMO-
HaJIbHBIX TapaMeTPOB COCTOSIHMSI OIEepPUPOBAHHOTO
JIOKTEBOTO CYyCTaBa y MalMEHTOB C KOHTPAKTypamu,
00yCTIOBJIEHHBIMM OCCUbUKALMENH, TTOTYIMBIINX XU-
pypruyeckoe JieueHue IO pPa3JIMYHBIM METOIMKAM
MpefonepalMoOHHOT0 006C/IenOBaHMS Y BBITIOTHEHMS
BMeIlaTe/NbCTBa, B CPEIHECPOUYHOM (6 MecC.) mepuome
HabofeHMs MoKa3aHa Ha pUCYHKe 7.
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N “10.8%
2,7%

8,1%

[pynna 2

lpynna 1

89,9%

m He6onblume

B YMepeHHble

! 3HauuTenbHble

m Hukaknx 3aTpyaHeHuit

Puc. 6. OTHOCKUTETbHOE KOJTMYECTBO MAIYIEHTOB B TPYIIIaX CPAaBHEHWSI, UMEIOIIMX Pa3IMUHbIe TPOOIEMBbI
C CaMOOGCTY;KMBAHMEM B CBSI3Y C HapylieHneM GYHKIIMY OMEPUPOBAHHOTO CYCTaBa B CPeIHECPOUHOM TIePUOJie

Ha6IIoeHUS

Fig. 6. The number of patients in the groups with various self-care problems due to impaired function

of the operated elbow in the mid-term follow-up
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HapymeHusIMy QYHKIMM TTOC/Ie OIepaTMBHOIO BMEIaTeIbCTBA.
ITo ocu X — ucwienyembie mapaMeTpsbl, IO OCH Y — KOJIMYECTBO MAlMEHTOB C HAUIMYMEM HapyLIEHWUIA

Fig. 7. Mid-term results of surgical treatment efficacy in the study groups associated with general dysfunction
after surgical interventions. On the X axis — studied parameters, Y axis —-number of patients with disorders

[ToMMMO OMMCAaHHBIX BbIIlIEe M3MEHEHWI, CBSI3aH-
HBIX C HaApyUIeHUSIMU [BUTATEIbHOW aKTUBHOCTHU
OTNEepPUPOBAHHOTO CyCTaBa, B TPYyIIax MCCIeOOBaAHUS
OBLIM BBISBJIEHbI CTATUCTUUECKY 3HAUMMBbIE pa3jIy-
yys 10 HAINYMIO Y TAIMEeHTOB 60J€BOr0 CUHIPO-
ma (BTopasi/iepBast — 17,4% (6) / 2,9% (1), p = 0,043)
U OPYyTUX (XPYCT) COMYTCTBYIOIMX HAPYIIeHUI (BTO-
pasi/miepBas rpymia — 13,5% (5) /5,8% (2), p = 0,049).

OBCY>KIEHUE

JleyeHne KOHTPAKTYp JIOKTEBOTO CyCTaBa, OOYC/IOB-
JIEHHBIX occubMKamyeif, OObIYHO OCYIIECTBIISIETCS
TTOCPEACTBOM OTKPBITHIX PEKOHCTPYKTUBHO-TUIACTY-
YeCcK1X BMEIIaTeIbCTB ¥ HePeOKO MPeaCTaBIsIeT CI0XK-
HYI0 IIpOo6IeMy Jaske IJIsT OIIBITHOTO Xupypra [1, 2].

[To MHEHMIO CITelMallCTOB, BbICOKAsT (DU3MOJIO-
rmyeckas 3HAUYMMOCTb JIOKTEBOTO CyCTaBa IIPUBO-

IUT K TOMY, UTO €ro TYTOIOJABUXHOCTb, B TOM UMCJIe
00yC/TOBIIeHHAs pelyauBaMy OCCUbUKALINY, BCIE[-
CTBME He TOJbKO 3a00jI€BaHUIl U MOBPEXKIEHU, HO
M OCTAaTOYHO MHBA3MBHBIX OIIEPATMBHBIX BMeIla-
TEJIbCTB, YaCTO TMPUBOAUT K (DYHKIMOHAIBHON He-
COCTOSITEJIBHOCTY KOHEYHOCTM B menom [12; 13].
Ilo paHHBIM JUTEpaTypbl, YMeHbIIeHNEe aMIUIATY-
IIbI IBVDKEHMI B JIOKTEBOM cycTaBe Ha 50% cHIDKaeT
0061IyI0 (PYHKIIMOHATBHYI0 aKTUBHOCTh BEpXHEN KO-
HeuHOCTM Gosyee uem Ha 80% [14]. JIoKTeBOI cycTaB
YCTOMYMBO 3aHMMaeT TepBoe MeCTO MO0 YMCTY IOC-
JIeoTIepalOHHbBIX OCIOKHeHMit [5, 15, 16], KoTopble
TIOUTHU Y TPETU NanueHTOB (29,9%) u3-3a pa3BUTHS
KOHTPAKTYP MPUBOJSIT K HEYIOBJIETBOPUTENbHBIM pe-
3y/bTaTaM, & MUHOTJIA — U K CTOMKOV MHBAIUAN3ALINH,
HECMOTPSI Ha aJleKBaTHOe JieueHle U TOSHOLIEHHYIO
peabumuranuio [2, 17]. Psaa aBTOpOB OTMevaeT, 4ToO
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MocC/ieornepalioHHble PelUIMBbI KOHTPAKTYPhI JIOK-
TEBOTO CyCTaBa He TOJbKO SIBJISIIOTCSl MPENSITCTBUEM
K aKTMBHOV TPYAOBOI AeSITeITbHOCTU, HO U 3a4acCTyI0
[IeNIaf0T HEeBO3MOKHBIM O0OecrieueHne Aaske ITPOCTHIX
OBITOBBIX TIOTPeOHOCTEN uenoBeka [5, 12]. o 60% ma-
LIMEHTOB, ONIEPUPOBAHHBIX TI0 MOBOAY TPaBM MM 3a-
60j1eBaHMI1 JIOKTEBOTO CYCTaBa, B ITOCJIEAYIOIIEM OYIYT
HYKIAThCS B MIOBTOPHBIX (DYHKIMOHATBHO-BOCCTAHO-
BUTEJIbHBIX ONEPaTUBHBIX BMelllaTelbCTBax [18].
HecMmoTpst Ha TO, 4TO TIaTeJbHOE Ipemornepa-
LIMOHHOe 00C/IenoBaHMe, I0 MHEHNIO PSIia aBTOPOB,
CUMTAETCSI HEeOOXOOMMBIM 3TAllOM IIPU JIEUEHUU
KOHTPAaKTYp JIOKTEBOTO CyCTaBa BCIENCTBME OCCUDU-
Kalyuu, B JINTEPATYPE OTCYTCTBYeT MHpoOpMaiusi oo
ONITMMAaJIbHOM IIPOTOKOJIE IPeNOIepanioHHOTO 006-
CJlelOBaHMS U IIPeIBapPUTEIbHON TaKTHUKe OIepaTuB-
HBIX BMEIIATeNbCTB [2, 4, 12, 15]. [Iyig oLieHKM cTere-
HU gedopMalyuy CyCTaBHbIX IMOBEPXHOCTEN KOCTeid,
06pasyonnx JOKTEBOI CycTaB, He BCeraa H0CTaTod-
HO TpaguIMOHHBbIX peHTreHorpaMm 1 MCKT [6, 19].
B T0 ke Bpems meTonbl 3D-BuU3yanmsannum, KOraa mno-
paskeHHasi KOCTb HaK/aJblBAeTCs HA KOMIIbIOTEpPHOE
3epKaJibHOe M300pakeHue MPOTUBOIOIOXKHON He-
MMOBPEKAEHHOI KOCTY M KaskKIblii 0CCM(PUKAT MOKET
0TOOpaskaTbCs Pa3sHbBIMM IIBETAMM, TIO3BOJISIOT HAM
JIETKO TIOHSITH CTeleHb medbopMalyu U ee JIOKaIN-
3anuoo. Takasg nompo6Has uHOpMAaIKs MO3BOJISIET
MOJeJIMPOBAaTh OCHOBHbIE 3Tallbl OmNepaluy, BKIO-
yast BIOOP JocTyIa (MM COueTaHUsl JOCTYIIOB), YeT-
KOe TIOHMMaHMe TeXHUKU U HeobXogumoro obbema
yoaneHusl U3MEeHEeHHOM KOCTHOM TKaHU. Pe3yyibTaThl
MIpUMeHEeHNSI HOBOI MeTOOUKM 00CIemOBaHUS MO-
I'yT OBITb MCIIOIB30BAaHBI [JISI ITPENONeparOHHOTO
00CYKIeHMS XUPYPruueckoii 6puramoit, a Takske co-
XpaHeHbI B BUAe MM(POBBIX JAHHBIX JJISI TTOC/Ie0Ie-
PaIMOHHOIO KOHTPOISI 3(GEKTUBHOCTY IIPOBEAEH-
HbBIX JIeUeOHBbIX MepONpusTuii. Bo BpemMs omnepauumu
XUPYPTU MOTYT TPOCMATpUBaTh CMOJEIMPOBaH-
Hble M300paskeHMUs] Ha IOPTATUMBHOM KOMIIbIOTE-
pe IS KOPPEKTUPOBKM COOCTBEHHBIX [IeICTBUIA.
BrilieyrioMsiHyTbie MpPEMMYILECTBAa 3HAYUTENIbHO
IMOMOTAIOT XMPYPraM ¥ CIIOCOOCTBYIOT ITOBBINIEHWIO
3(pdeKTMBHOCTM XUPYPIUUECKOTO BMeEIIATeIbCTBA,

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuk  ¢uHaHcuposanusn.  ABTOpPbI  3asIBJISIIOT
06 OTCYTCTBMM BHENTHETr0 (hMHAHCUPOBAHMS TP MPOBEJIe-
HUY UCCIIeJOBaHUSI.

Bo3mocHblli KOH(AUKM uHmepecos. ABTOPBI eKia-
PUPYIOT OTCYTCTBME SIBHBIX U TIOTEHIIMATbHBIX KOH(DIMKTOB
MHTEPEeCOB, CBSI3aHHBIX C MyOIMKAIIMel HACTOSIIEN CTAThH.

Amuueckasn 3xcnepmus3a. ViccienoBaHue 0qo6peHO JI0-
KaJbHBIM 3TMUeCKM KoMuTeToM pu ®PI'BY «HanmoHanbHbI
MeIMLIVHCKMI MCCIeN0BaTebCKMUII LIEHTP TPaBMaTOIOIMU
n opronenuu um. P.P. Bpenmena» Munsnpasa Poccun (Bbinm-
cKka 13 rmporokosa N2 5 or 05.11.2021).

a B JaJIbHENIIIeM MOTYT ObITh MCIIOJIb30BAHBI B Kave-
CTBE MaTpUIlbl IJis1 MPOrpaMMMUPOBAHUST XUPypTHUe-
CKOJVi pOOOTOTEXHVKMA.

VY IaHHOTO MeTOJa eCThb HEeCKOIbKO HEIOCTAaTKOB.
Bo-mepBbIX, OJiI TOYHOTO aHa/IM3a ITOBPEXIEHHON
CYCTaBHOJ ITOBEPXHOCTM HEOOXOoAMmMa KOMITbIOTED-
Hast ToMorpadusi 060MX JIOKTEBBIX CYCTaBOB. Bo-
BTODBIX, [JISI TIOCTPOEHMSI MoJeseil TOBEepPXHOCTU
KOCTeii ¥ MOMENUPOBAHMSI CTEIeHUM HeoOXOAMMOit
KOppeKuuyu TpebyeTcsl HeCKOIbKO uacoB. Hakownerr,
IaHHBI METOJ TpebyeT OIpee/IeHHbIX TEXHNIECKUX
HaBBIKOB MCITOJIb30BAHMST IIPOrPaMMHOTO obecrieve-
HUsI 1 060pymoBaHys. HecMOTpst Ha HEKOTOpbIe Hefo-
CTaTKM!, Mbl CUMTAEM, UTO 3TOT METO/, IPEOCTaBIIsSIeT
3HauNUTelbHbIE MPEUMYIIECTBA MMPU XUPYPTrUUECKOM
JleueHUM TIal[MeHTOB C KOHTPaKTypamu JIOKTEBOTO
cycTaBa, 00yCIIOBJIEHHBIMM OCCU(pUKALIMEI.

[TpenMyIIeCTBOM BBIIIOJTHEHHOV PAOOTHI SIBJISIETCS
TO, UTO BCE MAIlMeHThbI ObUIV ITPOOTIePUPOBAHBI OTHOI
XUPYPIUIECKOi GpUragoii, MOCKOJIbKY MHOTUE OTe-
YyeCTBEHHbIE U 3apyOekHble aBTOPbI OTMEUAIOT, YTO
HayOObIel BaJMIHOCTHIO OTIMYAIOTCS CPaBHEHMS
Pa3IUUYHbBIX XUPYPTrUUECKUX METOIUK JIeueHMUsl, BbI-
MOJIHEHHBbIE B paMKaX OFHOTO JIeueOHOro yupesxknie-
Hus [3, 5].

3AK/TIIOYEHHE

[Ipennaraemass MeTOmMKa IPEAONEPAIMOHHOIO 006-
CJIeIOBAHMS U XMPYPIrUUECKOTO JIeUeHNUs MalieHTOB
C KOHTpaKTypaMM JIOKTEBOTO CyCTaBa, OOYCIOBJIEH-
HBIX occuduKalyei, mo3posuseTr 6osee 060CHOBAHHO
M TIIATENIbHO IPOBOOMUTH IUIAHMPOBAHME TAKTUKU
(BBIOOpP PAIMOHATBHOTO AOCTYIIa/OOCTYIIOB, MUHMU-
MaJIbHO TOCTATOUYHBIN 00bEM U TOCIEI0BATEIBHOCTD
pes3ekuu 0ocCcudUKATOB, TOYHOE MOAEIMPOBAHNE
MHTETPAJIbHBIX KPUBBIX CYCTABHBIX ITOBEPXHOCTEN
" T.]l.) BMEIIaTeIbCTBA Y BBITIONHSTD €r0 ¢ HaMEeHb-
HIieii  XMpPypruyeckoil arpeccueii, 4to CIOCOOGCTBY-
eT YIyUIIeHNI0 MHTPAOIEePAIIOHHBIX PEe3YJIbTAaTOB,
a Takke obecreuMBaeT COXpaHeHMe JIyJInux (PyHK-
[IMOHAJIBbHBIX TAPaMeTPOB OINEePUPOBAHHOTO CyCTaBa
y 6O/BIIMHCTBA MTAIIIEHTOB B CPEIHECPOYHOM ITePUO-
e HaO/IIoeHMsI.
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Hudopmuposanuoe coanacue Ha ny6aukayuro. ABTopsl

MOYYM/IM MIMChbMEHHOE COoIjIacue IAlMeHTOB Ha y4acTue
B MICC/IEIOBAHMY U TTYOIMKALIMIO PE3Y/IbTATOB.
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Pecdepar

AxmyansHocms. HoBble METOIbI MMILIAHTAI[MM VMMEIOT OOJbIIIOE 3HAYEHME B CBSI3U C CO3TAHMEM SHAOIMPOTE30B B TPAB-
MAaTOJIOTUM U OPTOTIe, BOCCTAHOBUTENIbHOV MeAIIMHE Y CTOMaTo0orMu. He MeHee Ba)KHO CBOEBpeMeHHOE BbIsIBIEeHE
¥ OTNIMCaHMe OCJIOKHEeHU ITPYMeHeHMs] pa3IMYHbIX MMILIAHTAIMOHHBIX ITPOLIeyD.

ILlens uccnedosamuss — HANTY ¥ OTIVICATh TPOMOBI ¥ SMOOJIBI B CEPIILIE U JIETKUX TTOC/IE IKCIIEPUMEHTATbHON MMITIAHTAI[UA
MeTJUTMUECKUX U3Aenuil B mepudepnyeckuit OToeN KOHEYHOCTM C TIPUMEHEHMEM SKCTPALIe/UTIONIIPHBIX BE3UKYJT Me3eH-
XVMHBIX CTPOMAaJIbHBIX KJIETOK.

Mamepuan u memoodsi. JKCIiepMMeHTaIbHasl MMIUIAHTalMs 6bliia IpoBeJeHa 6ecriopogHbIM KpojIMKaM 060ero 1oja B
Bo3pacTte 4—6 Mec. Maccoii 3—4 Kr. O6lee KOJMUECTBO KMBOTHBIX, BKJIIOUEHHBIX B MCCIeI0BaHMe, COCTaBUIO 57 ocobeii.
OHM 6bUTM pa3neneHbl HA IPyHITbl: 30 SKMBOTHBIM MET/UTMYECKME U3eTVSI UMIIAHTUPOBAIYU C IPMMEHEHEeM 3KCTpa-
LIeJUTIOJISIPHBIX BE3UKYJT ME3€HXVMMHBIX CTPOMAIbHBIX KieTOK (9B MCK), 27 — 6e3 ux nmpuMmeHeHus. MeTogamMu CBETOBO
MMKPOCKOTIMM M3y4ay cepAlia 1 JieTKue KPOJIMKOB B pa3aMyHble CPOKY MOC/Ie UMITIAHTALUY BUHTOBBIX TUTAHOBBIX M-
IUIaHTaTOB B IIPOKCMMaJIbHbIN MbILIEI0K 60bIinebepiioBoii Koctu (IIMBK) ¢ ucnonb3oBanuem 3B MCK.

Pe3zynvmamet. Tlocne BHenpeHus MeTauinueckoro usgenusi B [IMBK B mpaBbIxX MOJMOCTSIX cephna Obuiv 06HapysKeHbI
bubpuH, meTpUT U Jaxke CTPYKTYPbl KPACHOTO KOCTHOTO MO3Tra (pPasauMyHbie 6yacTHbIe GOPMbBI T€MOMO3TUYECKUX KITe-
TOYHBIX JJIEMEHTOB: METaKaPUOLMTHI, KIIETKM 3PUTPOUTHOTO Y MUETOUTHOTO POCTKOB). B apTepusx Jerkux Takxke 6
HaieHbl TPOMOBI M 9MOOJIbI, KOTOPbIE WJIM MPUBOIMUIM K OOGMMUTEpalUy 3aAeiiCTBOBAHHOTO COCYa, VJIU TTOCTEMIEHHO
JIU3UPOBAJIVICH, HO IMOTHOCTBIO He ycue3any B TedeHue 10 cyT. HaGmomeHus.

3axntouenue. Tlocie BHYTPUKOCTHON MMIUIAHTALMM CYIIECTBYET BEPOSITHOCTb SMOOMMM TMPABBIX TIPENCEPANS U KeTy-
JIOYKa CepAIa M COCyIOB JIETKMUX BCIEACTBME MUTpALMM Jebpuca C TOKOM KpOBM M3 MecTa orepauuy. Bmecre ¢ atTum He
MCKITI0YEHO TPOMO60OO6pa3oBaHMe B CEPAIIE M apTEPUSIX JIETKMX KaK Peakuys Ha MPUCYTCTBYE AeTPUTA. SIBISIeTCS 11e/1eco-
00pa3sHbIM NMPUHSTHE MED, HAITPABJIEHHbIX KaK HA HeJOMYIIeHMe MMonaaanus Aedbpuca B KPOBOTOK, TaK 1 Ha mpoduiak-
TUKY TPOMOO3MOOIMM JIETOUHOI apTePUM MPY JTIOObIX MMIUIAHTALMSIX B KOCTHBIE TKAHM, ayke OTHOCUTETHHO HEOOTIINX
uspenuit. [IpyMeHeHe 3KCTPale/UTIONSPHBIX BE3UKY/ Me3eHXMMHBIX CTPOMAaJIbHBIX KJIETOK [ BO3JeiCTBMS Ha IMpo-
1IeCChI ITPYDKMBIIEHNS] MMIUIAHTATOB B 3HAUUTEbHOI CTEIEH!M He BIMSIET Ha BBIPAKEHHOCTb M YaCTOTY TPOMO60IMOOIN-
YeCKUX OCJIOKHEHUA.

KiroueBble ¢10Ba: BHYTPUKOCTHAS MMILIAHTALIVSI, SKCTPALIE/UTIOISIPHBIE BE3UKYJ/IBI ME3EHXMMHbBIX CTPOMA/IbHbIX K/IETOK,
TpoM603, TPOMO03MOOIMS cepalia, TPOMO03IMOOINS JIETOUHBIX apTePUit.
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Risk of Thromboembolism After Intraosseous Implantation
of Metallic Devices with Extracellular Vesicles Derived
from Multipotent Stromal Cells: Preliminary Results
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Abstract

Background. New implantation methods are of great importance due to the development of endoprostheses in
traumatology and orthopedics, restorative medicine and dentistry. Equally important is the early detection and description
of the implant-associated complications.

The aim of the study is to find and describe thrombi and emboli in the heart and lungs formed after experimental implantation
of metallic devices in the peripheral part of limb using extracellular vesicles of mesenchymal stromal cells.

Methods. Outbred rabbits of both genders at the age from 4 to 6 months and of weight from 3 to 4 kg underwent
experimental implantation. The study enrolled 57 species in total. They were divided into two groups: 30 animals
underwent implantation of metallic devices using extracellular vesicles of mesenchymal stromal cells (EV MSCs),
27 — without their use. The rabbits’ hearts and lungs were studied by light microscopy methods at different stages after
integration of screw titanium implants into the proximal condyle of the tibia using EV MSCs.

Results. After implantation of metallic devices into the proximal condyle of the tibia, we detected fibrin, detritus and
even the red bone marrow structures (various blast forms of hematopoietic cells: megakaryocytes, cells of the erythroid
and myeloid lineages) in the right cavities of the heart. In the pulmonary arteries, we also found thrombi and emboli,
which either led to the obliteration of the involved vessel or to gradual lysis, not disappearing completely within 10 days
of follow-up.

Conclusions. After intraosseous implantation of the metallic devices, there is an embolism risk in the right atria and
ventricle of the heart and the pulmonary arteries and veins due to the debris migration with the bloodstream from the
surgery site. At the same time, one cannot exclude a thrombotic risk in the heart and pulmonary arteries as a reaction to
the presence of detritus. It is advisable to take measures aimed at preventing both debris releasing into the bloodstream
and pulmonary embolism during any implantations into the bone tissues, even of relatively small devices. Using EV MSCs
to affect the implant engraftment processes has no significant effect on the severity and frequency of thromboembolic
complications.

Keywords: intraosseous implantation metallic devices, extracellular vesicles derived from mesenchymal stromal cells,
thrombosis, cardiac thromboembolism, pulmonary thromboembolism.
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BBEJEHUE

BeHosHble TpoM603MOOIMUECKME OCTOKHEHMS SIB-
JITIOTCSI OOHOM M3 OCHOBHBIX MPUYMH 3a60/1eBaeMoc-
TU ¥ CMEPTHOCTU TOCIUTAIU3UPOBAHHBIX OOJTBHBIX
XUPYpPruyecKkux CTaljMOHapoB. B muTepaType comep-
SKaTCsl OMMCAHMUSI MHOKECTBA CJIy4aeB TPOMO03IMOO-
nuu nerounoit aprepuu (TOJIA) mpu Tpombo3e BeH
HWKHUX KOHeuHocTeil [1, 2, 3, 4], uHOorma npuBoOAs-
IMX K JeTaabHOMY ucxony [4]. MeHee yacTo coobia-
10T 0 TDJIA Kak pesynbraTe ¢uie60TpoMO03a BEPXHUX
KOHEeYHOoCTei1 [5, 6, 7], emie pexke — o TIJIA Ha ¢oHe
TIOSIBJIEHUSI TPOMOOB BO BHYTpPEHHEl SIPEMHOI, ITy-
60KOJ aKCWIISIPHOV MM TIOAKITIOUMYHOM BeHax [8].
Xupypruueckoe BMeIIaTeNbCTBO B perMoHe TPOMOU-
POBAHHOI BeHbI YaCTO SBsIeTCsT (aKTOPOM, CIIOCO6-
CTBYIOUIVM OTPBIBY TpoMba u paszsutuio TIJIA [4, 7].

Omnucana TOJIA npu 3HAOINPOTE3UPOBAHUU CYC-
TaBOB, HO MCTOYHMKOM 3MOOJIOB yallle BCEro SBJs-
I0TCSl TpOMOUpOBaHHbIe BeHbI [9, 10, 11]. B kauecTBe
eIVHUYHBIX CIy4aeB IPUBOAITCS HAGIIOmeHMUs Tia-
IIMEeHTOB C 3MOOJMelt JIeTOYHOM apTepum CTPYKTY-
pamMM KOCTHOTO MO3ra KakK reMONO3TUYEeCKOro, Tak
u xenroro [12, 13, 14, 15, 16, 17]. KocTHOMO3r0BbBIE
3MOOJIbI JIETOUHBIX apTepuit MOTYT OCJIOKHSTh TPaB-
MaTuyecKue epesioMbl KOCTelt, IoBpekaeHus pebep
Y IPYSMHBI B IIpoliecce peaHMMaluy, a TaKKe 3710Ka-
yeCTBeHHbIe HOBOOOpa3oBaHMs. VIHOTAA aTHONIOTNYe-
CKMit pakTop ompenenuTh He yoaeTcs, IMO0onu3anus
BBISIBJISIETCS TOILKO Ipy ayToncuu [12, 14].

Ony6;MKOBaHbI COOOIIEHMSI O Psifie CepAeUHO-CO-
CYOUCTBIX M JIETOUHBIX OCIOKHEHWI, MHOTLA BO3-
HUKAIOIIYX TOC/Ie YCTAHOBKYU TOTaAbHOTO 3HAOMPO-
Te3a 6empa. M3 BO3MOXKHBIX IIPUUYMH 3TUX peaKkLmit
[JIaBHOM SIBJsIeTCS >KupoBasi 3Mbosnus. [ToBbimeHMe
MHTpaMeny/IIPHOTO [aB/ieHUs, BbI3BAHHOE MeXa-
HMYECKMM CKaTueM KOCTHOrO Mo3ra B OeJpeHHOM
KaHajie BO BpeMs BBeJeHUS CTEPKHS, I0-BUAMMOMY,
SIBJISIETCS pelaloyM aToreHeTUUeCkKuM (GakTopom
MOSIBJIeHUST 5MOOJIOB B KpOBEHOCHOM pycie. Kpome
TOTO, TKAHEBOJ TPOMOOIIACTUH M3 KOCTHOT'O MO3Ta,
BBITECHSIEMBII B IPEHUPYIOIIME BeHbl MTPOKCUMAIb-
HOTO OTHena Gempa Mpy BBeAEHMM HOXKM IIPOTe3a,
MPUBOOUT K aKTUBALMM KacKajga CBePThIBAHUS KpPO-
BU, TIOPasKeHMI0 BEHO3HOTO SHIOTENNS U TPOMbO006-
pasoBanmio [15, 16].

TexHuKa BHYTPUKOCTHOM MHPY3UU SBIISIETCS CIIa-
CUTEJIbHOM a/IbTEPHATUBOM B SKCTPEHHBIX CIy4asX,
KOI[la BHYTPMBEHHbIN JOCTYIT HEBO3MOXXeH. Bo Bpems

ayTOICUITHOTO MICCIIeIOBAHMSI 0OPA3IIOB JIETKUX ABYX
JleTeit, KOTOPBIM JIeJIau BHYTPUKOCTHBIE MH(Y3UU BO
BpeMsI IIOIbITOK peaHuMaIuu, 6bUIM 0OHAPYKEHBI OT
0,23 go 0,71 KOCTHOMOS3IOBBIX U JXMPOBBIX 3MOOJIOB
Ha 1 mm? cpe3sa [13].

B skcrepuMeHTe Ha cobakax ¢ BHYTPUKOCTHBIMMU
MHQY3USIMU PACTBOPOB B IMCTAIbHBIN OTOEN GeapeH-
HOJi KoCcTU yepes 4 yaca nocie sBegenus J.P. Orlowski
C COaBTOpaMM MCCIENOBAIM CIydyaiiHble Cpe3bl Jer-
kux c¢ okpammBaHueM Oil Red O (Solvent Red 27,
Sudan Red 5B) w1y reMaTOKCUMIMHOM M 903MHOM [JISI
BBISIBJIEHVST XKMPOBBIX ¥ KOCTHOMO3TOBBIX 3MOOJIOB.
DMOOJIBI KEJITOTO ¥ KPAaCHOr0 KOCTHOTO MO3ra ObUIy
o6HapykeHbl BO BCEX Cpe3ax JIeTKMX C YaCTOTOM OT
0,06 mo 4,48 o6bekTOB Ha MM? TKaHu [13].

CryyaitHoe oOOHapykKeHMe 5SMOOIM3anUM Ipa-
BBIX OTHEJIOB CepAlla KPOJMKOB IeMOITO3TUYECKUMU
CTPYKTypaMyu ¥ (PUOPUMHOBBIMU CIYCTKAMMU IOCTIE
BHeApEHMSI B OOJIbIIEOEPIIOBYIO0 KOCTh OTHOCUTEIHHO
HeOOIBIINX MEeTALINYECKMUX MMIUIAHTATOB MTOCTYKM-
JIO OCHOBAHMEM IS 3TO pabOoThI.

Ilenv uccnedosaruss — HAWTU M OMUCATh TPOMOBI
M 3MOOJBI B Cepplle ¥ JIETKUX IT0CIe JKCIIepyMeH-
TQIbHOV VMIUIAHTAIMM METLIMUECKUX WU3IOeauit
B IPOKCUMAaJIbHBIN MBIIIEIOK 60JbIIe6epLioBOii KOC-
TU C IIPUMEHEHMEM SKCTPALe/UTIONISIPHBIX BE3UKYIT
Me3eHXVMHBIX CTPOMAaJIbHBIX KJIE€TOK.

MATEPHAJI 1 METO/1bl

DKCITepUMeHTa/IbHAS MMIUIAHTaIMs Oblia IIpoBefe-
Ha 6ecrIopOAHBIM KpOJIMKaM 000€ero Iojia B BO3pacTe
4-6 mec. Mmaccoit 3—4 kr. Ob11ee KOIMUYECTBO KUBOT-
HBIX, BKJIIOUEHHBIX B MCC/IeIOBaHME, COCTAaBMIO 57
ocobeit. OHM ObUIM paspesieHbl Ha Trpymnmbl: 30 Ku-
BOTHBIM MeTa/TMUeCKMe U3NEINST UMIUIaHTUPOBAIN
C TIpMMEHEHMEM SKCTPaLe/UTIONISIPHBIX BE3UKY/I Me-
3€HXMMHBIX CTPOMAaJIbHBIX K1eTOK (OB MCK), 27 — 6e3
UX MMpUMeHeHMs. Bce MaHUITYISIIMKY He ObUIM CBSI3a-
HBI C MMPUYMHEHMEM 00 KMBOTHBIM. KponnkoB co-
Iepskajay Ha CTaHOApTHO 1abopaTOPHON mueTe Mpu
€CTeCTBeHHOM OCBeIlleHUU B BUBApUIL.

MeTombl  MCCAEHOBAHMS IOAPOOHO  U3JIOKe-
Hbl B [AMccepTauMOHHBIX paborax A.A. IlleBesnbr!
u C.A. Ky3bKkMHa?, TOCBSIIEHHBIX TPUMEHEHUIO KiTe-
TOYHBIX TEXHOJIOTMII IJIsl BO3AENCTBUS HA BHYTPU-
KOCTHYIO MMIIJIAHTAIIMIO, ITPVKUBJIEHME BHEIPEHHBIX
U3IENNii, a TakKKe OCIOKHEHUSIM M IMOOOYHBIM (-
(dbexTaM MomgoOHBIX MMPOLIEAYD.

! [lleBena A.A. HaTOMOp(lJO]'IOI‘I/I‘{ECKI/Ie peaknyuy Ha BHeApeHMEe MeTa/NINYeCKUX MMIUVIAHTAaTOB B KOCTHYIO TKaHb B YCJIOBUAX ITPUMEHE-
HUS KJIE€TOUYHBIX TEXHOJIOTUI (SKSOCOM MYJIBTUIIOTEHTHBIX ME€3€HXMMaJ/IbHbIX CTPOMAJ/IbHbIX KJIeTOK) B SKCIIepyMeHTe: AuC. ... O-pa. Me[.

Hayk. HoBocub6upcek, 2022. 221 c.

2 Ky3pkuH C.A. [TaTomopdonorust Muokapzaa rnpy TpaBMe KOCTHOM TKaHM M 3KCIIEPMMEHTAIbHOM IPUMeHEeHUM 3K30COM MYJIBTUIIO-
TEHTHBIX CTPOMAJIbHBIX KJIETOK: AUC. ... KaH[. Me[. HayK. HoBocu6upck, 2022. 122 c.
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Xupypruueckoe BMeNnIaTeJIbCTBO

0 MOJIe/IMPOBAHMIO MTOBPEKIECHMS
MPOKCUMATbHOTO MbIIIIE/IKA 00/IbIIEe0epIToBOI
KocTu 1 BBegeHue DB MCK

Xupypruueckoe BMeIIaTeIbCTBO TPOBOIMIIN C COOITIO-
IleHMeM Bcex MpaBuJT aCeNITUKU U aHTUCENITUKHA YCII0-
BUSIX UMCTOJN OIepallMOHHOJ Iof, O6LIMM HapKO30M
Ha OCHOBE TOTAJIbHOW BHYTPMBEHHOI aHeCTe3Un Mpo-
rocdonom [18, 19, 20]. B 060MX MPOKCUMATbHBIX MbI-
mienKax 6onbinebeposoit kKoctu (IIMBK) ctomaToso-
IMYeckKMM 60pPOM IMaMEeTPOM 2 MM C OXJIaKOAEHUEM
CTEPWIbHBIM (U3MONOTMUECKUMM PAaCTBOPOM CO3[a-
BaJIM CTAaHAAPTU3UPOBAHHOE OTBEPCTME HA IyOUHY
4 mm [18].

Iedektbl IIMBK Ha mpaBoif U JIeBOii KOHEUHOC-
TSIX 3aloHS/IM MHCYJIMHOBBIM HITIPUIIEM TeIIbIM
dusmonornyeckum pactTsopom Ha ochaTHoM Oyde-
pe (ROHTpOJb — 27 KPOJAMKOB) MJIM BBOOAMIN 39 MKT
9B MCK Ha >xuBoTHoe (M 19,5 MKT Ha OIHY KOHeu-
HOCTB) B 9TOM 6ydepe (ombIT — 30 KMBOTHBIX). Yepes
10-20 cek. co cTabUIbHOI TIePBUUHOI puKcalueii 1o
30 H x ¢cM BHeApSI/IM BUHTOBbIE TUTAHOBbIE UMILJIAH-
TaThl (U3menus 3,5x8,0 MM ¢ IIIepOX0BATOI ITOBEPXHO-
CTb10; 3S, I3paunb), yCTaHABAMBAIM BUHT-3aTMYIIKY U
MOCJIONHO 6e3 HATSDKeHUS YIIMBAIM OINEepalyiOHHYIO
pany [18]. J)KMBOTHBIX BBIBOAWIM M3 3KCIIEPUMEHTA
cryctsi 3, 7 u 10 cyT. mocie onepainum, B KaXkao0i mog-
rpyre 66110 66110 9—12 KUBOTHBIX (TAbI. 1).

Tabnauya 1
I'pynmsl 1 KOIMYECTBO KMBOTHBIX
B pasIMYHbIE CPOKH IMOC/Ie MMIUIAHTALIVN

Bpems nociie
MMIUIQaHTaluu
I'pynmna >KMBOTHBIX Bcero
3-u 7-e 10-e
CYT. CYT. CYT.
ViMmniaHTaums 6es 9 9 9 27
9B MCK (KOHTpOJIb)
ViMItaHTaLus 12 9 9 30
¢ 3B MCK (ombIT)
Bcero 21 18 18 57

INonryyeHue, KyJIbTUBUPOBAHKE
u xapaktepuctuku MCK, Boigenenue OB MCK
MCK nosry4yanu 13 KOCTHOTO MO3Ta KPbIChI-CaMIia MH-
6penuHoit muHuy Wag maccoit 180 1. B Bo3pacrTe 6 mec.,
XapaKTepuU3OoBIM U KyJIbTUBUPOBAIU B COOTBET-
CTBUM C paHee pa3pabOTaHHBIMM PEKOMEHIAIMSIMU
[18, 19, 20]. KneTku 611y XapaKTepu30BaHbl Ha OC-
HOBaHMM JaHHBIX INTEpaTypsl [21, 22, 23].
Konguiinmonnyio cpeny ms BeigeneHus DB MCK
coOupaM Ha CTaAuM CTAlMOHAPHOTO POCTa CTabMUIIb-
HOV Ky/JbTYpbl 3-TO maccaxka rnpenaudepeHIInpoBaH-
HbIX B KOcTHOM HamnpasiaeHun MCK (0,1 MxM pactBop
nIe3okcumeTasoHa, 50 MKM pacTBOp acKOpOMHOBOI
kucinotel 1 10 MM pactBop B-ruiiepodocdara, Bce

peakTuBbI Mpou3BoAcTBa Sigma, CIIA) [18, 19, 20, 24]
MIPY JOCTVSKEHUM KOHMITIOSHTHOCTY KJIETOYHOTO MO-
Hocsmos 80-90% cornmacHO yKasaHMSM JIMTEpaTypbl
[25, 26].

s yaaneHUs KIETOK, X OCTaTKOB, allONTO3HbIX
Tejel, M KPYMHBbIX Be3UKYJA KOHAULVOHHYIO Cpemy
nociie KynbTuBupoBanus MCK 1mociemoBaTe/bHO
neHTpudyrupoBanu [27, 28]. Beigenennsie 9B MCK
pecycrienaupoay B 200 MK 3a6ydepeHHOro hpusmo-
JIOTUYECKOTO PacTBOpa, IPOMYCKaIM uepe3 (GUIbTp
¢ nopamu 0,22 mrm. KosimuectBo OB MCK ornpegensinm
0 coflep>kaHuIo 6eIka B 0Caike, UCIIOIb30BaIM KOM-
mepueckuit Habop Qubit protein assay kit (Thermo
Fisher Scientific, CIIIA) u ¢pmroopumeTp Qubit® 3.0.

MeTopabl MOp(l)OJIOI‘I/I‘IECKOI‘O aHa/In3a

V3 cepmell BbIBEIEHHBIX M3 IKCIIEpMMEHTA KpOJU-
KOB BbIpe3ai (pparMeHT TOJIIVHOM OKOJIO 5 MM Tak,
yTOOBI B 0Opa3sIe OKasaauCh IpaBbie U JIEBbIE IIpem-
cepaysl U SKeMyHOYKM C MaKCUMMATIbHOV IUIOIAIbIO
TOJIOCTE. 3aTeM 10 Teperopoake pasaesisyiv IpaBble
M JIeBble OTHENbI, KOTOpble 00pabaThIBA/IM OTHENb-
HO. COOTBETCTBEHHO pEKOMEHIALMSIM JIMTEePaTypPhl,
KpoMe ceppell, ISl TIoucKa 3MO60I0B KOCTHOTO MO3Ta
C TeMOITO3TUYECKUMM KJIeTKAaMU ObLIY BHUMATEIbHO
m3ydeHsl jerkue [12, 13, 14, 15, 16, 17]. [l uccienoBa-
HUSI MICTIONb30BAJIM ITPaBOe JIETKOE, U3 CepeIVHbI KOTO-
POTO BhIAEISIM 3—5 (hparMeHTOB Ky6uueckoit popmMbl
C IJIVHO¥ rpaHeii okomo 5 Mm. O6pasibl GUKCUpPOBa-
mm B 4% pactBope mapadopmanbpaeruga Ha ¢ocdar-
HoM Gydepe (pH 7,4) He MeHee 1 cyT., 06€3BOXMBA-
Ju B peaktuBe «Usompern» (buoButpym, Poccus),
MIPOCBET/ISIM B KCUJIOJIE M 3aK/II0YaIy B TMCTOILIACT.
I'icronornueckue cpesbl TOMIIMHOM 5-7 MKM OKpa-
MIVBAIM TEMATOKCWIMHOM ¥ 303MHOM, MCCIeI0BaIN
ripu yBesmyeHun 1o 1200 pa3 B CBETOBOM MMKPOCKO-
e Axioimager M1 (Carl Zeiss, l'epmanust). C 1e/1bi0
ompeneneHns] pasMepoB JIEHKOIUTAPHBIX MHPWIb-
TPaTOB U TPOMOOB MPUMEHSIM KOMIUIEKC ITPOrpaMm
st mopdoMetpun Axiovision (Carl Zeiss, l'epmanus).

PE3VJIbTATbBI

Cnycra 3 gHs niociie umniantanuu B [IMBK y ogHO-
IO SKMBOTHOTO ¥3 T'PYIIIIBI KOHTPOJS B IPaBbIX OT-
Ieax cepplla IpUCyTCTBOBAIMU (GUOPUHOBBIE TPOM-
6Bl C OONBIIMM UYMCIOM TEeMOITO3TUUECKUX KIIETOK
(puc. 1a, b), Hanbosee BEPOSITHO, KOCTHOMO3TOBOTO
npoucxoxxgeHus. Ha aTo ykaszpiBaeT pa3sHOPOAHOCTh
He3peJIbIX KJIeTOYHbIX (OPM — OT KJIETOK IPUTPOUSI-
HOTO ¥ MUEIOUIZHOTO POCTKOB A0 MerakapmoluTOB
(puc. 1 b).

Yepes 3 cyT. mowie MMIUIQHTAUUM C TPUMEHe-
Huem 2B MCK B cepalie KOCTHOMO3rOBbIE 35MOO-
JIbl OTCYTCTBOBA/IM BO BCeX CydasiX. ¥ 2 KPOJUKOB
B CEepAEYHBIX ITOJIOCTSIX ObUIM OOHApYKEHbI TPOMOBI
(puc. 1c, d), B HEKOTOPBIX HAOMIOOEHMSIX CXOOHBIE
¢ TpoMbamu pu SHHoKapauTe (puc. 1d). HaiimeHHbIe
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TPOMOBI OBUIM «KPACHBIMM»: COCTOSIM U3 (pubpuHa
M IPUTPOIIUTOB, MHOTHA ¢ AuddysHOi MHOMIBTPA-
LMeit JIeMKOIMUTaMM, U3peaKa OblI 3aperucTpUpoOBaH
10 TOKY KPOBM CBO€OOPa3HbBIN «XBOCT» 3TUX TPOMOOB
(puc. 14d).

Ha 6osee mo3gHuX cpokax HaGMIOmeHUS] 3MOOJIbI
KOCTHOTO MO3Ta ¥ CTYCTKM (hMOPIHA B TIOJIOCTSIX CeP-
11a OGHapyKeHbI He GbUIM HE3aBUCUMO OT IIpMMeEHe-
Hus OB MCK aj1s BAMsSsHMS Ha OpOLeCChl MMILJIaHTa-
Uy MeTtajuimdyeckoro usnenus B [IMBK.

Ha 3-u cyT. B cocymax jierkux 5 U3 9 KpoJMKOB ITOC-
Jle uMIvIaHTanumu 6e3 mpumeHeHus DB MCK 6buin
HalimeHbl GMOPUMHOBBIE TPOMOBI, OOMIBHO UHOWIb-
TPMPOBAHHbIE JIEMKOLMTAMM, IPEUMYIIIECTBEHHO CeT-

MEHTOSIAEPHBIMM KiIeTKaMu (puc. 2a, b). BusyanbHo
3aMeTHbIe CTPYKTYpbl KOCTHOTO MO3Ta U CKOTUIEHUS
reMOMOo3TUYECKUX KIeTOYHBIX 37IEMEHTOB BbISIBJI€HbI
He GbUIN.

UYepes 3 cyT. nocie onepauumn Ha [IMBK ¢ mocneny-
1M npumeHeHneMm 3B MCK B cocynax nerkux 8 mn3
12 >KMBOTHBIX TaKXe MPUCYTCTBOBAIM CBEXME TPOM-
ObI 13 IVIOTHO PACIIONIOKEHHBIX SPUTPOIIUTOB U CEr-
MEHTOSIAEPHBIX KJIE€TOYHBIX 37IEMEHTOB C MHTEHCUB-
HO OKpallleHHO}M 303MHOM LMTOMNJIasMoOi (puc. 3a).
Taxske B CTeHKaX aJbBeojI ObUIM HaliJIeHbl paclIMpeH-
Hble B 3HAUUTEbHOI CTeleHM Kanujispsbl, cogepka-
Ie TeTepOTeHHYI0 303MHOMWIbHYIO CYOCTAHIIUIO
¢ makpodaramu (puc. 3b).

Puc. 1. CTpyKTypbI KpaCHOTO KOCTHOTO MO3Ta (a, b — 6e3 mpumeHeHust 9B MCK) u TpoM6bI
(¢, d — c ucrionb3oBanueM 3B MCK) B ITpaBbIX MOJOCTSIX CEPEL, KPOIVKOB CITYCTS 3 CYT. TIOC/Ie BHEAPEHMSI

B [IMBK MeTaninyeckoro BUHTOBOrO MMILJIaHTaTa:

a — B [IPaBOM IIPENCEPINY U B [IPABOM JKETYIOUKE PACIIOIOKEHBI 00bEMHbBIE CTYCTKY KPOBH;

b — dparmeHT «a», B IPaBOM KeTyJOUYKe ITPUCYTCTBYIOT MEraKapMoOLMThl (OTMEUYEHBI CTPEIKaMI) M GObIIOEe KOIMYECTBO
HENTPOGMIOB PasHOI CTEITeHN 3PEIOCTH; C — B MECTe Havya/ia KOPOHAPHOI apTepun 06pa3oBaH TPOMO;

d — crapblit Tpom6 ¢ andbdy3HOIE TeiiKouUTapHO! (HENTPODUIBbHO) MHOUIBTPALIME U «<XBOCTOM» TI0 TOKY KPOBM.

OKpaCKa reMaTOKCUMJIMHOM M 303MHOM

Fig. 1. Structures of red bone marrow (a, b — without the use of EV MSCs) and blood clots (c, d — with the using EV MSCs)
in the right cavities of the rabbit’s hearts 3 days after implantation of a metallic devices into the PTC:

a — the right atrium and ventricle contain a large volume of blood clots;

b — fragment “a”, a significant number of cells with segmented nuclei located in the cavity of the right heart ventricle,
megakaryocytes are present (arrows); ¢ — thrombus at the beginning of the coronary artery;

d — old thrombus diffusely infiltrated with leukocytes, including neutrophils, with a “tail” along the blood flow.

Hematoxylin and eosin staining
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Puc. 2. TpoM6bI ¥ KOCTHOMO3TOBbBIE IMOOJIBI B COCYAAX JIETKMX KPOJIMKOB B pPa3IMUHbIe CPOKU

nocie uMmivianTauyy B IIMBK meTaimyeckoro usmenns:

a, b — crrycTs 3 cyT. B TpOMOMPOBAHHO apTepun GubpH, MHOUIBTPUPOBAHHBIN CETMEHTOSIAEPHBIMM KII€TKAMMU

¢ 903MHOMDWIBHON IUTOIIIA3MOIA, TepeMesKaeTCs C TUIOTHO YITAaKOBAHHBIMM SPUTPOIIUTAMMA;

C — Ha 7-e CyT. TPOCBET KPYITHOI apTepuu ¢ runepTpobUpOBaHHBIMY 060I0YKAMY BBITIOTHEH reTepOTreHHO
6ecCTPYKTYpPHOJ cyOCcTaHIIMel, MHOMIbTPUPOBAHHOI CErMEHTOSIIEPHbIMY KIIEeTKaMM;

d — gepe3 7 CyT. B IPOCBETE COCYAA C PACTSHYTHIMM 000I0UKAMM PACITOIOKEHBI STUEUCThIE CTPYKTYPBI SKUPOBOTA
TKaHY C TeMOTIO3TUYECKMMM KIeTKaMM MeXIy HUMM; € — criycTs 10 cyT. B apTepuu ¢ runepTpodupoBaHHBIMM
0060/I0YKaM¥ COAEPIKATCS STIYEUCTBIE CTPYKTYPDI JKMPOBOI TKAHM C TUIOTHO BOMIOKHMUCTOI COEIUHUTENbHOM TKaHbIO,
MHQWIbTPUPOBAHHO JIEMKOIMTAMMA U SPUTPOLIUTAMU, MEXKIY HUMU; f — eiikonuTapHbIit THOMIBTPAT AAMETPOM
6omee 200 MkM B mapeHxyume Ha 10-e cyT. OKpacka reMaTOKCYMJIMHOM U 903MHOM

Fig. 2. Thrombi and emboli in the lung vessels of rabbits at various times after implantation

of a metallic devices into the PTC:

a, b — after 3 days in a thrombosed artery, fibrin, infiltrated by cells with segmented nuclei and eosinophilic cytoplasm,
alternates with densely packed erythrocytes; c — on day 7, a heterogeneous structureless substance, infiltrated with
segmented cells, is contained in the large artery with hypertrophied wall;

d — after 7 days, structures of adipose tissue with hematopoietic cells between them are located in a vessel with a
stretched wall; e — after 10 days, the artery with hypertrophied walls contains cellular structures with dense fibrous
connective tissue, infiltrated with leukocytes and erythrocytes, between them; f — leukocyte infiltrate with a diameter
of more than 200 microns in the parenchyma on 10 days. Hematoxylin and eosin staining
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Puc. 3. Tpom605M60mMst GU6PUHOM M CTPYKTYpPaMy KOCTHOTO MO3Ta COCYIOB JIETKMX KPOJIMUKOB B pa3Hbie CPOKU

nociie BHeapeHus B [IMBK umnianTara ¢ mpeaBapuTe/ibHbIM BBefeHnem OB MCK:

a — Ha 3-e CyT. cOCy[ IUIOTHO 3aIT0JTHEH TeTePOTeHHOIi 6eCCTPYKTYPHOI 303MHOMMUIBHOI Cy6CTaHIME !,
MHOUIbTPUPOBAHHOM CErMEHTOSIePHbIMYU KJIIETKAMM, IUTOIUIa3Ma KOTOPBIX MMeeT MHTEHCUBHYIO 303MHODWIbHYIO
OKpacky; b — ciycts 3 cyT. B paciiMpeHHOM [0 Iapoo6pas3Hoii GopMbl Kaluyuisape (CTpeika) albBeoIIPHOI MeperopoaKu
CofiepsKUTCSE 6eCCTPYKTYPHOE BELIECTBO C MaKpodaramu; ¢ — yepe3 7 CyT. B apTepuyt PacIIoIOKEHbI STYEITKIU KUPOBOI
TKaHM C TEMOITO3TUYECKMMU KJIETKAMM, a TaKKe ¢J1a60 303MHOPUIbHOE 6ECCTPYKTYPHOE BEIIECTBO C PACTIONOKEHHBIMU

TI0 Kpalo JieifkonuTamu; d — Ha 7-e CyT. TOSIBJISTIOTCS COCYIbI CO 3HAYUTETHHO IUIepTPObMPOBAHHBIMY 060I0UKAMU U
CWJIBHO CY’KeHHBIM ITPOCBETOM C KPACHBIM STYEVCTHIM TPOMOOM B HeM; € — cIrycTs 10 CyT. B apTepum comepskaTcs KpyIHbIe
KJIETOYHbIE JIEMEHTBI C STUEUCTHIMU BOMIOKHUCTBIMY CTPYKTYpaMu MeXXay Humu; f — depes 10 cyT. B Kanmuisipe pacroyioskeH
KpacHbIi TPOMO C 6OBIIMMU TPOCBETAMU, MHOWILTPUPOBAHHBIN CErMEHTOSIEPHBIMYU KJIETOYHBIMM 37IEMEHTaMU

C OTITUYECKY MTPO3PAYHOIL CYOCTAHIIMEN PSIIOM ¢ HMMM (0603HaUeH cTpenkaMu). OKpacka reMaTOKCUIVHOM U 303MHOM

Fig. 3. Thromboembolism with fibrin and bone marrow structures of the lung vessels of rabbits on different dates

after the introduction of an implant into the PTC with the preliminary EV MSCs administration:

a — on the 3rd day, the vessel is densely filled by a heterogeneous structureless eosinophilic substance, infiltrated by cells
with segmented nuclei, the cytoplasm of which has an intense eosinophilic color; b — after 3 days, the capillary,

expanded to a spherical shape (arrow), of the alveolar septum, contains a structureless substance with macrophages;

¢ — after 7 days, the artery contains adipose tissue with hematopoietic cells and a weakly eosinophilic structureless
substance with leukocytes located along the edge; d — by day 7, there is appear vessels with significantly hypertrophied
wall and a strongly stenosed clear with a red thrombus inside; e — after 10 days, the artery contains large cells with cellular
fibrous structures between them; f — After 10 days, a red thrombus, infiltrated with segmented cells with an optically
transparent substance next to them (arrows), is located in the capillary. Hematoxylin and eosin staining
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K 7-M cyT. y Bcex 9 JKUBOTHBIX U3 TPYIIIbI KOHTPO-
JISL B JIETKUX TIPUCYTCTBOBAIU UM TPOMOVPOBAHHBIE,
WM 3MOOMM3MPOBAHHBIE KOCTHOMO3TOBBIMU CTPYK-
TypaMM COCYIbI, UJIX T€ U Ipyrue BMecTe (puc. 2¢, d).
B ciyuae o6Hapy>keHMs TPOMO03a coCya ObII IVIOTHO
3aKYIIOPEH MPaKTMUYECKY TOMOTeHHbIM (PMOPYHOBBIM
CTYCTKOM, B KOTOPOM TOJIbKO Ha OY€Hb HEOGObIINMX
y4acTKaxX MOXHO ObLIO PAa3IUUUTb IPUTPOIUTHI, Ta-
K¥e CTYCTKM ObUTM MHOWIBTPUPOBAHBI JIEHKOIIUTAMMU
C CEerMEHTVMPOBAHHBIM SIAPOM. B HEKOTOPBIX CITydasx
000JI0UKM apTepuil ObUIM B 3HAUUTEIBHONM CTEIeHU
rureprpoduposansl (puc. 2 c). Eciau mpocseT cocynoB
OB TIOJTHOCTHIO BBITIOJTHEH KOCTHOMO3TOBBIM 3M60-
JIOM, TOTHA GBIV XOPOIIO BU3YaTU3UPOBAHBI SUEIKU
SKMPOBOI TKaHY M PACIIONOKEHHbIE MEXKIY HUMU Tre-
MOIIO3THUYECKME KJIETKM, B OCHOBHOM 3PUTPOUIHOTO
psana (puc. 2d).

Ha 7-e cyT. nociie onepanumu u UCIOAb30BaHMs OB
MCK y BCcex 9 KpOJIMKOB B JIETKMX IIPUCYTCTBOBAIN
TPOMOMPOBAHHBIE MM SMOOIM3MPOBAHHbBIE apTe-
pun, a MHOTA 6bUTM HaliIeHBI COCYIbI OHOBPEMEHHO
¢ TPOMOOM M CTPYKTypaMyM KOCTHOTO MO3Ta C XOpO-
10 pa3nM4YMMbIMM STYE€IKaMU KMPOBOIM TKAHU U re-
MOIIO3TUYECKUMM KJIeTKaMM Mexny Humu. Takke
BJIETOYHOJ ITapeHXIMe YacTh COCYA0B apTepMaaIbHOTO
TUIIA UMEJIVY CUJIBHO IMITIepPTpOodMpoBaHHbIE 060/I0U-
KU U OY€Hb Y3KMIA MTPOCBET C MIPU3HAKAMM TPOMOO3a
(puc. 3¢, d).

Cnrycrst 10 mHel IMoc/ie MMIUIaHTanuy 6e3 UCIIOoNb-
3oBaHus1 OB MCK y 4 KponukoB 13 9 B JIerOYHbBIX ap-
TepUSIX CO 3HAUUTETbHO TUIIEPTPObUPOBAHHBIMU
060/I0UKaM¥ OBLTY PACIIONIOKEHBI STYEMUCThIE OTITUYE-
CKM IIpO3payHbIe CTPYKTYPbI C INIOTHOM BOJTOKHUCTOMN
COeIMHUTENIBHOM TKAHBIO UM SPUTPOLUTAMU MEKIY
HuMu (puc. 2e). Kpome aroro, B 7 ciydasix 6suim 06-
HapykeHbl KPYITHbIE JeMKOUMTApHbIe MHPMIBTPATHI
romaabo g0 4x10* mrm? (puc. 2f).

K okoHuUaHMIO 3KCHepuMeHTa C BBegeHueM OB
MCK Kk 10-M cyT. cocymucrasi IaTojiorust Oblia BbI-
SIBJIeHA Y 5 JKMBOTHBIX U3 9. B He6GoMbIIMX cocymax
OTCYTCTBOBAJI IIPOCBET, B HEM paCIONIaraiuCh Wn
KJIETOYHbIE 3JIEMEHTBI, OXOXKMe Ha Makpodaru u
pubpobaacTsl ¢ GOPMUPYIOUIUMUCS BOJTOKHUCTHIMU
CTPYKTYpaMy COeOMHUTENbHOV TKAaHW MEXIYy HUMMU
(puc. 3e), Win SpUTPOLIUTAPHBINA TPOMO C STUEUCTO
CTPYKTYPOI1 ¥ CerMeHTOSIIEPHBIMY KJIETKAMM C SIPKO
OKpalIeHHOJ 303MHO(DUIbHONM IIMTOIIA3MOI, TIPU-
YyeM MHOIJA PSANOM C TaKMMU JIEMKOUUTAMU ObLIU
HaliIeHbl MeHee TJIOTHbIE YYACTKM TPOoMOa, BUAMUMO,
JIU3UpyeMble 3K30LUTUPYEeMbIMU (pepmeHTamMu a-
rouuToB (puc. 3f).

OBCY>XIEHUE

B paHee BbIMOJIHEHHOM HaMM MCC/IeIOBaHUM METO-
JaMy JTIOMUHECIIEHTHOM MMKPOCKOIIMM OB ITPOBe-
IeH MOUCK B OTAa/MeHHbIX opraHax OB MCK, meueHbIX
(imoopeciieHTHBIM KpacuTesieM, MoCiae UX BBEIEHUS

B MICKYCCTBEHHO CO3AaHHbIii nedekr IIMBK B sKkcre-
pumenTe. MHubenypoBanubie 9B MCK 6b11M 06Hapy-
>KeHBI, TI0 YaCTOTe BCTPeYaeMOCTH, B IETKUX, MMOKap-
Ile, TleueHU U cejie3eHKe. Bo Bce yKa3aHHbIe OpraHbl
OB MCK nomnamamT ¢ TOKOM KpOBU. B jlerkux mpu-
CYTCTBOBAJI0 MaKCMMajbHOE KOJINYECTBO MeYeHBIX
9B MCK, npuyemM 4acTo OHM ObUIM aCCOLMUPOBAHbI
C JeTPUTOM UM HaXOAWIUCh B MPOCBETE aabBeoJl.
[Tocne duabTpanuy B KaOWUISIpax albBeOJISIPHBIX
neperopogok pmerputa ¢ OB MCK u B HeKOTOpPOi
Mepe cBobomHbix OB MCK, KoTopble MOIYT SJIUMMU-
HUPOBAThCS B MPOCBET albBe0J, OCTABIINECS BE3U-
KYJIbl PacpoCTPaHSIIOTCS MOCPeCTBOM KPOBOTOKA
M0 BCEMY OpraHM3My, B TOM UMCJI€ OKa3bIBAOTCS
B Mmnokapge [19].

Taoke Hamu 6blIa OMMCAHA PECTPYKTYPU3AIMS
MMoKapaa B oTBeT Ha nospexaeHue [IMBK ¢ mocne-
oywomum npuMmeHeHnem 3B MCK. IlokazaHo, 4TO
B pesyibTare MmopenupoBanus gedekra IIMBK y kpo-
JIUKOB pa3BUBAaeTCs OTEK MMOKapAa, B HeM Ha (oHe
YMEHbIIIeHUST TPOLieHTa JMMQOIMTOB BO3PACTAIOT
OTHOCUTEbHOE U abCOTIOTHOE CopepskaHye HeNTpo-
dwIoB, SpUTPOLINTOB U Makpodaros. O6Hapy>KeHHbIE
npeobpa3oBaHusl MUOKapaa, CKopee Bcero, 00ycioB-
JieHbl MonafgaHueM B Hero AeTpUTa C TOKOM KpPOBU
u3 IIMBK. BoisBneHubie 3¢dekTsr OB MCK, Haubo-
Jiee BEPOSITHO, CBSI3aHbI C MOAaBAeHMEM aKTUBHOCTU
BOCITAJIMTEIBHOTO mporecca B obnmactu IIMBK, uTo,
B CBOIO Ovuepenb, o0ywIaBiaMBaeT Oojiee IPOIOIIKU-
TeJIbHOE TMOCTYIUIeHMe JeTPUTa OoCPeLCTBOM KPOBO-
TOKa B Mmuokapz [20].

CylecTByeT BEpOSTHOCTb, UYTO MPU OOBEMHOM
TOBPEXIEeHNM KOCTHOM TKaHM C KOCTHOMO3TOBBIMU
CTPYKTypaMy BO BpeMs IoaroToBku aedexkra IIMBK
Y UMIUIaHTALMM MeTaJTIMUEeCKUX BUHTOBBIX U3enit
MPOUCXOAUT TMonajgaHue B KPOBb TKaHEl U KJIETOK
M KpacHOT0, ¥ KeJITOr0 KOCTHOT'O MO3ra. OTOMY CIO-
COOCTBYET MOBBINIEHME AABAEHUS TIPY 3aKPYIMBAHUN
BMHTOBOTO MMILJIAHTATA B MBIIIEIOK 13 I'y0uaToi Koc-
TU ¢ 6OBIINM COfep>KaHMeM KOCTHOTO MO3Tra C Mexa-
HUYECKMM BbIZaB/IMBaHMEM €T0 B TIOBpEXAEHHbIE CO-
cynpl [15, 16]. KocTHOMO3roBbIe CTPYKTYpPBI CHayaza
MOMAaAaloT B IIpaBoe MpefcepAue U MpaBblil kemyno-
yek, IJe B pe3y/ibTaTe B3auMOZENCTBUS C TKaHEBbIM
TPOMOOIIACTMHOM TTOBPEXIEHHBIX TKAHE KOCTHO-
IO MO3Ta aKTUBUpYeTCS (PUOPMHOTEH U TEPEXOAUT
B (ubpuH. Jlajee KOCTHOMO3TOBbIE 35MOOJIBI VIV
OCTAIOTCS B MIOJIOCTSIX CEPAlia A0 MOMHOM AeCTPYKIUU
WUAM OpTaHU3alUU, WIM MUTPUPYIOT IO TOKY KPOBU
B apTepUM JIETKUX C BO3MOKHOCTBIO X SMOOINN.

IMpu o6GHapykeHMM TPOMOOB B IIpaBbIX OTHEIaX
cepAla mocjie MMILIaHTaluu ¢ mpuMeHennem 3B MCK
He MCK/II0YEHO, UTO ITPOMU30IIIO IIpeBpalieHne B hu-
OpVUH aKTMBMPOBAHHOI'O B MeCTe MMIUIAHTaluu Gu-
O6puHoreHa. Takke eCTb BO3MOXHOCTb, UTO (Gubpu-
HOT'€H aKTMBUPOBAH YK€ HelOCPeCTBEHHO B MPaBbIX
OTJenax cephia rnocjie KOHTakTa C KOCTHOMO3TOBbIMU
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MTOBPEXKIEHHBIMU CTPYKTYpaMy, a TaKKe TKAHEBbIM
TPOMOOIIACTMHOM U3 pa3pylIeHHbIX BO BpeMsI IO -
TOTOBKM K OIlepalluy M caMOil MMIUZIAHTaLM TKaHe
[15,16]. Hamame Tpom6a B110607 13 ITOJIOCTE cepaiia
He TOJIbKO MeIllaeT HOpMa/IbHOM (YHKIMM MUOKapHa
B IaHHOE BpeMsI, HO U TaKkas IoMexa OyeT HapacTaThb
B OymymieM, Korma (MOPMHOBBIIA CIYCTOK IOJBEP-
THETCS] KOHCTPUKIIMM Y OPTAaHU3AIMU C YMEHbIIEeHN-
eM 00beMa COOTBETCTBYIOIIEH CepaedyHOl IMOI0CTH,
TPaBMOJ KianaHa U T.I. Henb3ss MCKIIOUUTB, 4TO
KaKoe-TO BpeMsI CITyCTS TAKOM KPYIHBI TPOMO OTOP-
BeTCS OT SHOOTeNMs C Hen36esKHOoI IMOoIIMelt OmHOoi
VIV HECKOJNIbKMX apTepuil Terkux. bomnbiinoe Koanye-
CTBO JIEIKOLIMTOB B TPOMOAxX IOC/Ie MMILIAHTALN
B [IMBK ¢ mcnonb3zoBanmnem 3B MCK sBasieTcst cBu-
IeTeJIbCTBOM TOT'O, UTO JTaHHbIE TPOMOBI ObLIM 06pa-
30BaHbI HE B MPOIeCCe BbIBEAEHMS KPOIMUKOB U3 IKC-
TIepUMEHTA ¥ He 3aBUCIT OT IMOCMEPTHBIX SIBJIEHUIA,
a 6pUtM cHOPMUPOBAHBI B TEUEHME KAKOro-TO IIPO-
MeXyTKa BpeMeHM A0 3BTaHasuu. OMHAKO TO, UTO
(Gub6pUH eme He MoABEPrcss KOHCTPUKIINY, YKa3bIBa-
€T Ha He OYeHb JaBHUIT CPOK TPOMOO(GOPMUPOBAHMS
B CEPAEYHBIX TIOJIOCTSIX, 3TO MTOATBEPKAAETCS M OTCYT-
CTBMEM JIM3MCA ¥ BBIMBIBAHMS SPUTPOLIMTOB, HAXOISI -
IIUXCS B TpOMOe.

Ho Bce-Taku, 1o HanemMy MHeHMIO, Haubosee Be-
POSITHO, UTO MaTOreHe3 TpoM600Opa30OBaHMsI B CEPA-
Ile OOYC/IOB/IEH HENOCPeACTBEHHO MMIUIaHTalNen
B [IMBK, a He ¢ ucnonb3zoBanuem 3B MCK. IIpu mur-
pauuy TKaHEBOTO TPOMOOILIACTMHA BMeCTe C TKa-
HEBBIM AebpucoM M3 Mecta MMIviaHTammm [15, 16]
10 KPOBOTOKY B CEP/ILie B €r0 IMOJOCTSIX IMPOUCXOIUT
akTUBaLus GubpuHoreHa, u dGopMupyercss Tpomo.
Ho Takke ciepyeT mpyMHMMATh BO BHMMaHME, UTO K-
TocomasibHas dpakuys OB MCK MoKeT CBSI3bIBAThCS
C aHHEKCMHOM V U 3aTeM, B3aMMOZAENCTBYS C Mpo-
TpoM6UHOM 1 X (haKTOPOM CBEpPThIBAHMS KPOBU, GOP-
MMpPYyeT IIPOTPOMOMHA3HbIV KOMILIEKC ¥ MHUIIUUPYET
cBepThIBaHMe KpoBu [29, 30]. B mobom ciryuae ciemyer
MIPUMHUMATh BO BHMMAaHMe BO3MOKHOCTb MaCCUBHOM
TOJIA npu OTpBIBE OT SHAOKApAA OOIBIIMX TPOMOOB
M OCYIIECTBISITh TPOPMIAKTUKY ITOTO OCIOKHEHMS.

Takum 006pa3oM, MpU OOIMIMPHBIX ONEPALMSIX Ha
KOCTSIX C TIOBpEXIeHMEeM KOCTHOTO MO3ra CYyIIecTBY-
eT BEPOSTHOCTb WIM TOMAZaHMUsI KOCTHOMO3TOBBIX
CTPYKTYP B KPOBOTOK M MUTPAIMM B MpPaBbie OTHETbI
cepala, Ui 06pa3’oBaHusI TPOMOOB YK€ B IOJOCTSIX
cepliia KaKk peakiMy Ha IMPUCYTCTBYE MOBPEKIEHHbIX
TKaHeji. B 11060M ciTyJyae ecTb BbICOKMI PUCK TPOMOO-
3MOOMM BETBEI JIETOYHOTO CTBOJIA.

OTcyTcTBME Ha Oojiee MO3THNUX, YeM 3-U CYT., CPO-
Kax B IIOJIOCTSIX CepAlla TPOMOOB M KOCTHOMO3IO-
BBIX 5MOOJIOB MOXKET SIBJSIThCSI CBUIETEIbCTBOM MJIU
MX JIM3UCA, WM OTPbIBA OT SHIOOTENUS C MUTpalyein
B cocydbl JierkuxX. He WMCKIIOUeHBbI (pparMeHTaIns
TpOoMOOB ¥ 5MOOJIOB M IIOMAJaHNMEe UX B BETBU Jie-
TOYHOI apTepuu yxe B (pparMeHTMPOBAHHOM BHUJE.

OpraHusanuio 3TMx o6pasoBaHuii B ceplle, 10 BCeit
BUIVIMOCTY, MOXXHO MCK/IIOUATh, TaK KaK He ObLIO
06HapyKeHO CIeI0B MX MPUCYTCTBUS HA SHOOKapAe
B BUJE CKJIEPO3UPOBAHHBIX HACTOEHUI MO3XKe 3 CYT.
HaGIIOoeHMS.

[Tpn onycanmUy M3MEHEeHUI1 B JIeTKUX CYUTAEM He-
00XOOMMBIM OTMETUTb, YTO TPOMOOIMOOIMUECKUE
M3MeHeHMsI HalileHbl He Y BCeX KMBOTHbIX. OgHAKO
B JAHHOM 3KCIIepYMEHTe HeBO3MOYKHO ITPOBECTH CTa-
TUCTUUYECKOE MCCIeIOBaHMe BCTPEYAEMOCTH JAaHHbIX
ocJiokHeHMi. He ObLIO OXMOAHMUS TaKMX HAXOHOK,
B CBSI3U C 3TUM WM3YYEeHUIO ITOJBEPIMINCh HE BCe JIer-
K1e, a TOJIbKO CYJYaifHO BbIOpaHHbIe 3—5 HeGONbIINX
(bparmeHTOB ITPAaBOTO OPraHa, C KOTOPBIX JIJIST TIOCIIe-
IYIONIEro MCCIeIOBaHMS ObUIM CHENaHbl TaKkKe CITy-
yaliHble rucrosornyeckue cpespl. COOTBETCTBEHHO,
He Bce cJTyday TPoMO0IMOOIMM ObLIM BhISIBJIEHBI.

B Tex cinyvasx, Korma B coCcyax JerKux ObLIv Haii-
IeHbl (MOPMHOBBIE 00Pa30BaHMS, C OOJBIION Be-
POSITHOCTBIO MOXKHO ITPEATIONOXUTh MX TIOTaJaHue
B OpraH B Buze smbosa. Bo BpeMst mpoABMsKeHUS T10
apTepusiM JIETOYHOTO CTBOJIA U3 CEpAIia MPOM30III0
BBIMBIBaHME SPUTPOIUTOB, ¥ 13 KPACHOTO TpOMOa I1o-
JIyuniics 6esblii TpoM6 muiu yyke aM6071. Takve SMOOJIbI
MMEIOT pas3jyJHble pa3Mepbl, I03TOMY OOHAPYKEHBI
B COCyHax pasHOTO AyaMeTpa: OT KPYITHBIX apTepuit
IO KaImWJUISIPOB, TTPOXOASIIINX B CTEHKAX aJTbBEOI.

3HauYMTEIHHOE KOJIMYECTBO IUIOTHO YITAKOBAHHBIX
SPUTPOLIUTOB C (GUOPUHOBOI CETHIO MEKIY HUMM
WU TIepeMeKanInxcs ¢ GubpuHoM 6e3 3pPUTPOIU-
TOB, CKOpee BCero, CBSI3aHO C TpoMb60ooOpa3oBaHMEM
in situ. He6omplime ¢parMeHTbhl KOCTHOTO MO3ra ¥
TKaHEBOI AETPUT C TPOMOOIIACTMHOM M3 MeCTa I10-
BPEXIEHNMS KOCTHOM TKaHM IOMAJaloT B KalUISIPbI
JIETKUX, X y3Ke B KaUeCTBe OTBETA Ha MPUCYTCTBUE He-
SKM3HECIIOCOOHBIX TKAHEeH, TKAHEBOTO TPOMOOILIACTH-
Ha ¥ aKTMBUPOBAHHOTO (MOPMHOTreHa B KamwLIspax
dbopmMmupyeTtcss TpOMO € SPUTPOLIUTAMMU, KOTOPBIN MO-
CTeIeHHO JIM3UPYeTCS U peKaHanmusupyercs [15, 16].

CrnemyeT OTMETUTD M BO3MOKHOCTb TPOMOO3a CHa-
yayia SMO0IM3MPOBaHHOTO cocyrna. Korma KocTHOMO3-
TOBOJ 3MOOJT 3aKYITOPUBAET COCY[, ¥ BBIK/ITIOYAET €T0
13 KPOBOTOKA, IMUCTA/IbHAS YaCTh COCYa 3aITyCTEBAET,
a IMPOKCMMAaJIbHAS PACIIMPSIETCS 3a CUeT IIPUTOKA Kpo-
B, KOTOpAst TaM 3aCTauBaETCS U TaKKe I10f, AeCTBU-
€M TKaHEeBOTO TPOMOOIUIACTMHA U3 TOBPEKAEHHBIX
CTPYKTYp KOCTHOTO MO3Ta CBEPTHIBAETCSI, 00pa3yeTcst
TpoMO6 BbIIlIe 5M60JIa, BOSMOKHO, JOXOISIINIA 10 pas-
BeTBJIeHMs apTepun. To ecTb TPOMOO3 ITPUCOEIUHSIET-
€S KaK peakiius Ha SMOOJMIO M OOTYpalMio apTeEPUMN.

Hamnmure  MHQWIBTPUPYIOIIMX  HENTPOGUIOB
yYKa3bpIBaeT Ha JIM3UC TaKUX TPOMOOB UM 3MOOJIOB.
VHTeHCMBHAS 303MHOMDWINST IMTOIIA3Mbl HENTPO-
dwioB 06yciaoBiaeHa (HarouTO30M C MOCAEAYIOUIUM
JIU3UCOM 3PUTPOLIUTOB, MPOAYKTOB remMonm3a u gu-
6puHa. Korga B cocyjie IerKOro 0KasblBaeTCs KPYITHbI
KOCTHOMO3TOBOJ1 3MO0JI, OH MOXXET BBIIVISIIETh Kak
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sTYercToe 06pa3oBaHye, OX0OKee Ha JKMPOBYIO TKAHb
(>KeJITBIV KOCTHBIN MO3T), B MPOCIOKaX KOTOPOTO pac-
TIOJIOKEHBI TEMOITO3TUYECKME KIETOUHbIE 3/IEMEHThI.
BrIkITIOUeHHbIE 13 KPOBOTOKA TPOMOMPOBAHHbBIE MU
SMOONIM3MPOBAHHbBIE COCYIbl OOJIUTEPUPYIOTCS U CO
BpeMeHeM CKepo3upyoTcs. He uckmodueHo, 4To 06-
HapykeHHbIe Ha 10-e cyT. mocie nospexxaenus [IMBK
JIeiKoUUTapHble MHOUIbBTPAThl (GOPMUPYIOTCS Ha
MecTe 06IMTEPUPOBAHHBIX COCYIOB.

O6Hapy:keHHble TUHEPTPOGUS O00O0JIOUEK U CY-
SKeHMe TTPOCBeTa HEKOTOPBIX apTepuil, MPOXOASIINX
B MapeHXMMe JIeTKUX, Hauboiee BepOSITHO, CBSI3a-
HBI C HEMPOXOAMMOCTbIO COCYAMCTOrO pycia. ITocie
TpoM603a UM SMOOINM apTeEPUM 0O0JIOUKM €€ TPOK-
CUMAQJIIBHOTO OTHeNa TUMEePTPOMUPYIOTCS B CBI3U
C TUMIepTeH3Me HelpoxXoaMMoro cocyga. I[lpu HeBO3-
MOYXHOCTM MPOTAIKMBAHMS, peKaHaIM3auuu TpoMba
WY TU3¥ca 5M6071a KPOBb B TAKOM BBIK/IFOUEHHOM CO-
Cyze TIOCTEIIeHHO JIM3UPYETCS, €0 IIPOCBET 3aITycTe-
BaeT, CYXuBaeTcss U obautepupyercs. Heobxomumo
OTMETUTh, UTO AaXKe IPU OTCYTCTBUM MAaCCUBHOM
TOJIA, HO TPy NOpaKEeHMM MHOXKECTBA MEJIKUX apTepuil
B JIETKMX, & HE OIHOTO JIETOYHOTO CTBOJIA, BO3MOYKHO
TIOBBIIIIEHNE IaBJIEHUSI BO BCEM MAaJiOM Kpyre KpOBO-
obpalleHus1, 9YTo OyJIeT COIMPOBOKIATHCS TUITEPTPODU-
ei1 060JI0U€eK BCEX apTePUil YKa3aHHbBIX OPraHOB.

Heobxogumo o06paTuUTh BHMMaHME Ha HPUCYT-
CTBME OTHOCUTEIbHO CBEXUX TPOMOOB C SPUTPOLU-
TaMl B MeJIKMX cocymax Ha 10-e CyT. rocie MMILIaH-
tanyu. CKopee BCEro, B pe3y/sbTaTe JM31ca KPYITHbIX
TPOMOOB ¥ 5MOOJIOB HMPOUCXOOUT UX U3MeEJIbUYEHNE,
U Meykue (GparMeHThbl, MPOABUTASICh IO COCYIaM
K KamujuIsIpaMm, ocealoT IUCTaabHee, B COCymax bojee
MeJIKOTO AyaMeTpa, IMOomu3upys ux. B takux cocy-
Jax Kak peakmysi Ha 3MOOJT HAUYMHAIOTCS TaKkue Ke,
KaK OIMMCAHO BHIIIIe, IIPOIeCcChl TPOMOO03a C ToCIeny-
Ioleil MuUrpaumeii GarolnToB U IU3VICOM Y3Ke CBEXKe-
ro TpoMba 1, BO3MOKHO, ocTaBlierocst smbosa. Ho Bce
3TO HAYMHAETCS TO3XKe, TI0 Mepe MeCTPYKIUU KpyTI-
HOro TpoMba (3M6071a), ¥ II03TOMY CBEKME TPOMOOTH-
YyecKye M3MeHeHMSI MeJIKUX COCY/IOB HaliJeHbl TOJIbKO
Ha 10-71 meHb 1ocae MMIUIaHTaLUN.

PaccmoTpum pasnmums mOpaskeHuil COCYIOB Jier-
KX B 3aBUCMMOCTM OT mpumMeHeHusi OB MCK mpu
nospexgeHun [IMBK. Kak yske OTMeUYeHO BbIllle,
B CBSI3M CO C/IYYaliHBIM BBIGOPOM ()parMeHTOB JIETKO-
TO ¥ U3TOTOBJIEHVEM M3 HUX CTYYAHBIX CPE30B IJIST
TOC/IeAYIONIETr0 MCC/IeqOBaHMsI, HEBO3MOXKHO ITPOBe-
CTU CTAaTUCTUUECKUI aHAIN3 U TIONTYUYUTh CTATUCTU-
YeCKy 3HAYMMble JTaHHbIe O BCTPEUaeMOCTU TOTO UJTU
MHOTO Npu3HaKa. OmHAKO B KaUeCcTBe ITpeBapUTETb-
HOT'O pe3y/IbTaTa MOKHO OTMETUTb, UTO IMPY UMIUIAH-
Tauuu 6e3 mcronbsoBauus DB MCK B jerkux 6oiee
YacTo BCTPeYaINCh 3MOOJIbI KOCTHOTO MO3Tra, TOraa
Kak mocie onepauuu ¢ mHbekuuein 3B MCK nepep,
MMIUIaHTaLMel mpeobaagaau TpoM603bl M 3MO0IUU
crycrkamu GuopuHa 1 KpOBM.

He uckitoueHo, UTO B pe3y/abTaTe UMMYHOMOZYJIS -
TopHoro gecteus 9B MCK [31, 32, 33] u 3amep>xku
JIM31Ca HEXXM3HECTIOCOOHBIX TKAHE B MeCTe MOBPEeX-
nenus I[IMBK geTpuT He IM3UPyeTCsS U HE yOaIsSIeTCs
MeKIy IIIBaMM, HAJIO)KEHHbIMM Ha paHy. Takoi AeTpuT
BCAChIBAETCS B COCYAMCTOE PYC/IO B 60JIbIIIEM 00bEME,
YyeM I0C/Ie XMPYPruyeckoro BMellaTeabcTBa 6e3 3B
MCK, 1 Taxke B 60JbllIeM 06bEME TTOCTYIIAET B CEPA-
e [20] u manee B erkue. ITOT HETPUT SMOOIU3UPYET
COCY[IbI JIETKUX, Y €r0 IMPUCYTCTBYUE aKTUBUPYeET Huo-
PUHOTEH U 3aIycKaeT TpoM6006pa3oBaHue.

Ha ocHOBaHUM TO/yYeHHbIX JAHHBIX HeIb3s UC-
KJIIOYNTD, YTO OIMCAHHASI paHee o6GIMTEpaIus CO-
CyIoB MMoOKappaa mnocie uMmiviantanuu B [IMBK mo-
SKET SIBJISIThCSL Pe3yJIbTaTOM MX TPOMOOSMOOIUU U3
Mecra onepanuu [20]. B Takux ciaydasix uam mpo-
HIeINNI Yyepes KanmuuIsIpbl JIETKUX 3MOOJI (JIU3UC U
dbparmeHnTaius 6oee KpyrmHOro TpoMba miam smoosa
B JIETKMX) TIOMNaaeT B KOPOHAPHbIE apTepUn U 3aTeM
B MIX MeJIKVE BETBU, VIV TKAHEBOY TPOMOOILIACTIH U3
TOBPEXIEHHBIX BO BpeMsl XMPYpPrmuyeckoro BMella-
TeNbCTBA TKaHeN, MPOoiiAs yepes JIerKue, OKa3bIBaeTCs
B COCyZax MMOKap[a, e CIy>KAT IPUUMHON UX TPOM-
603a. CiemyeT yUUTHIBATh HAAMUYME JIETOUHBIX apTe-
PMO-BEHO3HBIX IIIYHTOB, KOTOPbIE OTKPBIBAIOTCS IPU
TUITEPTEH3MM MaJIOTO Kpyra KpOBOOOpaIeHNsI, YTOObI
KOMITEHCMPOBAaTh MOBbIIIIEHNE AaB/eHMs B pe3y/ibTa-
Te HeMpoOXOAUMOCTHU cOoCcyIoB. Eciiu 3TO mipezonoxke-
HMe BePHO, BeCbMa BEPOSITHO MPOHUKHOBEHME TaKUX
MeJKMX 3MOO0JIOB He TOJIBKO B KOPOHAPHBIE apTepUN,
HO U B apTepuaibHOE PYCJIO APYTUX OPTaHOB, TAKUX
KaK rOJI0BHOM MO3T WJIM KUIIIEUHUK, C TUIIOKCUE, MH-
CYJIbTOM M HEKPO30M KpPOBOCHAOKaeMbIX ITOPaKeH-
HOJ apTepueit TKaHeu.

3AKJ/TIIOYEHHME

Ilocne wMIUIAHTAIMM METAIUMYECKOTO W3MIENNs
B IIPOKCMMAaJIbHBII MBIIIEIOK 60/Ib11e6epI0BOii KOC-
TU B SKCIIEPMMEHTE BO3MOXXHO MPUCYTCTBUE CTYCT-
KOB KPOBM ¥ 3MOO0JIOB 13 KPaCHOTO KOCTHOTO MO3Ta
MM TKAHEeBOTO JeTPUTA B IIPABBIX MOJIOCTSIX Ceplia
M cocymax JerkKuX BCAeACTBME MUTPALUU C TOKOM
KpOBU M3 MecTa onepanuu. He uckioyeHo TpombO-
obpasoBaHMe B IMPABbIX MpPeacepauUM U Keaymouke
cepala, a Takke B apTepusx JIETKUX KaK peakIius
Ha neTput. LlenecoobpasHo mpuHITHE Mep, HaIIpaB-
JIeHHBIX KaK Ha HeJOIylleHMe TMomnaganus nebpuca
B KPOBOTOK, TaK ¥ Ha MPOPUIaKTUKY TPOMOO3MOO-
JIUY JIETOYHOM apTepuu IMpU JTIOObIX MMILIAHTAIMUSIX
B KOCTHBbIE TKaHM, aske OTHOCUTENbHO HEeOGONbIINX
usgenuii. IIpyMeHeHNe SKCTpaLEIIONSPHBIX Be3U-
KyJl Me3eHXVMMHBIX CTPOMAaJIbHbBIX KJIETOK JISI BO3-
IeACTBMS HA MPOIIeCChI MTPVUKUBIEHMS UMIIAHTATOB
MUIM He BIUSIET Ha BbIPAKEHHOCTDb M YaCTOTY TPOM-
603M0O0/IMUECKMX OC/IOKHEHMIA, UM BCe-TaKU CII0-
COOGCTBYIOT HE3HAUUTEIbHOMY YBEIUYEHNIO YaCTOThI
TPOMOO30B.
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JOIIOJTHUTEJIbHASI NTHO®OPMALIMISA

HcmouHnuk ¢unancuposarus. Pabora BBITIONHEHA TI0
TOCyJapCTBEHHOMY 3aaHMI0 B paMKax OIO[SKETHON TeMbl
NXBD®M CO PAH «DyHpameHTalbHble OCHOBBI 30POBbE-
cbepeskeHmss» N2 121031300045-2 u ripu GbMHAHCOBOI MO -
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HayuHas cratbst [D)ey ]
VIK 616.728.38-089.819
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MoauduumpoBaHHbIM CNOCO6 NAACTUKM
nepeaHein Kpectoo6pasHoi CBA3KMU C MCNONb30BaHUEM
ayTtoTpaHcnnaHtata BTB

N.10. XomskaHoB, b.C. Yoaiimyniaes

Pecny6nukaxckuli cneyuanu3uposaHHslii HayuHo-npakmuueckuti MeOUYUHCKULl yeHmp mpasmamosiozuu u opmoneouu
Munucmepcmaa 30pasooxpaHetust Pecnybnuxu Y36ekucmat, 2. Tawkenm, Pecnybnuka Y3bekucman

Pedepar

AxmyansHocmps. lleHTpanbHasl TPeTb CBSI3KM HAJKOJIEHHMKA IIMPOKO MCIIOIb3YETCSI B KauecTBe TPaHCIUIAHTaTa IJist
PEKOHCTPYKLIMU TepenHeii kpectoobpasHoit cBsi3ku (ITKC). OmHaKo ee MCIoNIb30BaHMe MOXKET ObITh 3aTPYIHEHO B CTyyae
IJIMHHOM CBSI3KM HAJKOJIEHHUKA, YTO MPUBOAUT K HECOOTBETCTBUIO AJIMHBI TPAHCIIAHTATA.

Lens uccnedoeanus — oleHKa pesynbTaTOB aPTPOCKOMNYUECKOI PEKOHCTPYKIMM TIepeqHel KpecTooOpa3Hoii CBI3KM C ITPH-
MeHeHMeM OPUTMHAIBHOTO crioco6a 3a6opa ¥ IMOATOTOBKY TPAHCIVIAHTATa M3 CBSI3KM HAIKOJeHHMKA.

Mamepuan u memoodsi. B uccienoBaHye BOIUIM 26 MYKYMH, TPOOTIEPUPOBAHHBIX 1O TOBOAY pa3psiBa [TIKC ¢ mpuMeHe-
HMEM CBSI3KM HaJKOJIEHHMKA C MpUIekalyuMyu KOCTHbIMM 6710kamyu (BTB) B KauecTBe ayToTpaHCIUIaHTaTa. Ha mpeno-
MepauyMoOHHbIX CAaTUTTAIbHBIX cpe3ax MPT, mpoxofsiux B IJIOCKOCTM MEXMBIIIEJIKOBOTO IMPOCTPAHCTBA, OINpeessin
MpefoiaraeMyio IJuMHy MoBpeskaeHHoit ITKC, JMHy KOCTHOTO TOHHEJS B 60/IbIlIe6epIioBOi KOCTH, IJIMHY CYXOKMIbHO
YacTy COGCTBEHHOI CBSI3KM HaIKOJIEHHMKA, IJIMHY 6/10Ka 60/bliie6epiioBoii KocTi. Ha ocHOBaHNUY ITPOBEIEHHBIX M3Mepe-
HM1 BBITTOHSIIM PACIn 6710Ka 60/bliie6epiioBoii KOCTY TaKUM 00pa3oM, UTOGbI BCSI €T0 YacThb pacroiaraaach B KOCTHOM
TOHHeJIe 60/1bIIe6epIloBOi KOCTH.

Pesynbmamet. Vismepenus 1o gaHHbIM MPT COOTBETCTBOBA/IM MHTPAONEPALIMOHHBIM, UTO TIO3BOJIMIIO AOOUTHCS COOTBET-
CTBUS IJIHbBI TPAHCIIAHTATa CYMMe JJIMH KOCTHBIX ToHHesteit 1 ITKC. Ha 12-71 Hef. rTocie oriepaiu CpeIHuii 6ait o TecTy
«IIIar ¥ yaepskaHme» coctaBmt 23,8+1,1, o TecTy npucemannit Ha oqHO# Hore — 6,7+0,9, o Tecty Y-6anaHca — 83,2+1,4, uto
COOTBETCTBYET KPUTEPUSIM BOCCTAHOBJIEHMS TPodecCcMoHaNbHbIX aTaeToB mocie wiactuku [KC. Cpequmit 6a/ut 1Mo 1Kajie
IKDC cocraBui 64,9+5,7.

3axnoueHue. ITpeioskeHHbIN CITOCO6 MOATOTOBKY ayTOTpaHcIiaHTaTa BTB mo3BosisieT B MOMTHOI Mepe TOOGUThCST COOTBET-
CTBUS IJIMHBI TPAHCIUIAHTATA JJIHEe KOCTHBIX TOHHEJIel NPy IUIacTUKe MepeaHeit KpecToo6pa3Hoi CBSI3KM, He OTpaskasiCh
Ha Ipoliecce peabuInTaIm naeHTa.

KioueBble cjIoBa: TepemHssl KPecTooOpasHas CBsI3Ka, apTPOCKOIMMYecKass PeKOHCTPYKIMS, ayTOTpaHcIiaHTaT BTB,
npeoIepaluyoHHOe IJIAaHVPOBAaHMe, TPAHCIITIAHTAT «KOCTh — CBSI3Ka — KOCTb».

IOns uurupoBauus: Xomkanos W.I0., V6arigymiaeB B.C. MomuduuypoBaHHbIii Cr1oco6 MJIaCTUKY MepeHeil KpecTo-
00pasHoii CBSI3KM C MCITONIb30BaHMEM ayToTpaHcruianTata BTB. Tpasmamonozus u opmonedus Poccuu. 2024;30(2):
143-150. https://doi.org/10.17816/2311-2905-17503.

DK Yoatidynnaes bo6yp Cabuposuy; e-mail: ubobur@gmail.com
Pykomnuch nmomyyeHa: 17.03.2024. Pykonvch ogo6pena: 07.06.2024. CTaThst ony6amMKoBaHa oHtaiH: 13.06.2024.
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A Modified Anterior Cruciate Ligament Reconstruction
with BTB Autograft

Iskandar Yu. Khodjanov, Bobur S. Ubaydullaev

Republican Specialized Scientific and Practical Medical Center for Traumatology and Orthopedics,
Tashkent, Uzbekistan

Abstract

Background. Central third of the patellar tendon is a well know graft for anterior cruciate ligament (ACL) reconstruction.
However, it’s usage can be difficult in case of long patella tendon, which causes graft length discrepancy.

The aim of this article is to evaluate the results of arthroscopic anterior cruciate ligament reconstruction with a help
of original method of bone patella tendon bone graft preparation.

Methods. 26 males operated for ACL tear have been included in the study. On the preoperative MRI scans the approximate
length of ACL, tibial tunnel, patella tendon length and tibial bone plug length have been measured. The technique
of tibial bone plug cut was optimized based on preoperative MRI assessment.

Results. In all cases, MRI-based assessments were consistent with intraoperative measurements, hence there was possible
to avoid graft length discrepancy. In a period of 12 weeks the average score on the step-and-holds test was 23.8+1.1,
the single-leg squat test was 6.7+0.9 and the Y-balance test was 83.2%1.4. The average IKDS score was 64.9%5.7.
Conclusion. The proposed method is appropriate for anterior cruciate ligament reconstruction in patients with long
patella tendon.

Key words: knee joint, anterior cruciate ligament, surgical treatment, bone-tendon-bone graft, BTB.
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BBEJEHUE

ApTpockonuueckasi ~ PeKOHCTPYKIMSI  TepengHeii
KkpecroobpasHoit cBsi3ku (IIKC) ¢ wmcmonb3oBaHu-
€M pas3JMYHBIX ayTOTPaHCIUIAHTATOB IIPM3HAETCS
OO/MBIIMHCTBOM OPTOIENOB 30J0THIM CTAHAAPTOM
XUPYPTUUYECKOTO JIeUeHMsI TIpU TlepeHelt HecTabub-
HOCTU KOJIEHHOTO cycTasa [1, 2, 3]. IIpu 5TOM, HECMOT-
ps Ha IIMPOKOE MPMMEHEHME CYXOXKMUIIMIT TIOTyCyXO-
SKMJIBHOM M HeXHOI Mmblil, (StG), ucCronb3oBaHME
CpemHeil TpeTu CBSI3KM HaJKOJIEHHMKA C Mpuiierar-
MMM KocTHbIMM Gnokamu (BTB) B kauecTBe ayTo-
TpaHcIuiaHTaTa [IKC coxpaHsieT CBOIO aKTyaJlbHOCThb
BBUAY ob6ecrieueHus TVIOTHOM CBSI3M MeKAY KOCTHBIM
6710KOM TpaHCIUIAHTAaTa M OKpYXKaIllei KOCTbIO.
JTO TO3BOJISIET HauaTh peabMIUTAllMOHHbIE MepOo-
NpUSITUSL B paHHEM II0C/Ie0IepalMOHHOM Iepuofe
" JOOUTHCS TIOTHOTO BOCCTAHOBIEHUS QYHKIIUM CYC-
TaBa C BO3BpallleHMeM NalMeHTOB B CIIOPT B paHHUE
CpOKM I1ocsIe onepanuu [4]. B mowienHee gecsatuietue
Mpou30lLUIa CMeHa MapajgurMbl OT TPaHCTUOUAIb-
HOIt MeTOIMKM paccBepauBaHMs OGepeHHOTO KaHaia
K paccBepIMBaHUIO TOCIESHEro 4yepe3 rnepegHeme-
OVaJIbHBI apTPOCKOMMYECKUIA MOpT. Takoil Moaxon,
MO3BOJISIET NOOUTHCSI 6oee aHATOMMUYECKOTO PaCIo-
JIO’KeHMSI TpacIUIaHTaTa ¥ TeM CaMbIM JIydllie obecre-
YUTb POTALMOHHYIO CTAOWIBHOCTH cycTasa [5, 6, 7].
B TO ke Bpems UCIIONb30BaHMe JaHHOTO TPAaHCIIaH-
TaTa MOKET OBITh COMPSIKEHO C M3OBITOYHON IJIMHOM
CBSI3KM HaJiKONleHHMKa. Tak, ripu cpenneii giamuHe [TKC
35,0 MM IjMHA COOCTBEHHOJ CBSI3KM HaJKOJIEHHMKA
Bapbupyer ot 40,0 go 60,0 mm (puc. 1).

B pesynprare mnpM UCHONB30BAHUM [OJIMHHONM
CBSI3KM HAaJIKOJeHHMKA CTaHAAPTHBIN CIocob mpu-
TOTOBJIEHUSI TPAHCIUVIAHTAaTa HEMMHYEMO IpUBELET
K HEeCOOTBETCTBMIO JJIMHBI TpPaHCIJIAaHTaTa CyMMe
myyH [TKC 1 KOCTHBIX TOHHEJIel 6eJpeHHOoi 1 60Jb-
mebepi1oBoit KocTeii [8, 9, 10].

Ileny — olleHKa pe3yabTaTOB apTPOCKOMNYEeCKOIA
PEKOHCTPYKLIMU TiepefHeil KpecTooOpa3Hoii CBS3-
KM C TIpUMMEeHeHNeM OpPUTMHAIBHOrO criocoba 3abopa

M IIOATOTOBKU TPAHCIIJIAaHTaTa CBA3KIM HaJIKOJIEHHMKaA.

MATEPHAJI 1 METO/1bl

I'pynny ucciienoBaHms COCTaBWIN 26 MYXXUMH B BO3-
pacte ot 18 o 37 net (26,0+5,4), mpooriepyupoBaHHbIX
no mnosoxay paspbiBa IIKC ¢ npumeHeHueM CBSI3KMU
HaJKOJIeHHMKA C MpUIeXKalMMU KOCTHbIMU 6;10KaMu
B KaueCcTBe ayTOTpaHCIuIaHTaTa B repuop, ¢ 2021 no
2022 r.

Kpumepuu exntoueHus:

— MalMeHTbl C [JAMHOM CBSI3KM HaJLKOJIeHHMKa
45,0 MM 1 6ortee.

— MalMeHTbl C W30JAMPOBAHHBIMU pa3pbiBaMU
IKC, moryueHHbIMY He 60j1ee 12 Hefl. 1TOc/Ie TPaBMBbl.

TexHMUKa onepauun

[pennoskenHbIit Hamu crocob miactuky ITKC Bkitio-
yaeT apTPOCKOMMIO KOJEHHOTO CycTaBa, MOOWIN-
3alMI0 CBSI3KM HaAKOJeHHMKA, POJOJAbHOE pacce-
yeHMe NepUTEeHOHAa U IOoNyYyeHMe TpaHCIIaHTaTa
U3 CpelHell TpeTu CBSI3KM HaJKOJIEHHUKA C ABYMS
MpWIEXKAIIMMMU  KOCTHBIMU  6GoKamMu, 06paboTKy
TpaHCIUIAHTATa C LeJbI0 TOJyUYeHUs HeobXooumo-
ro pasMmepa, pacCBep/lMBaHMe KaHalIOB B jaTepallb-
HOM Mblll[eJIKe OepeHHO U MeAUaTbHOM MBIIIIe/Ke
60/1b111€6€ePII0BOIT KOCTEl B MECTaX aHATOMMUYECKOTO
npukperienusa IIKC mop apTpoCKONMYECKUM KOH-
TpoJieM, IIpOBeJleHMe B KaHAJIbI U (PUKCAIMIO ayTo-
TpaHCIUIaHTaTa WMHTephepPeHTHbIMU TUTAHOBBIMU
BUHTaMU, yIIMBaHKe NMepUTEHOHA. PacmionoxkeHue u
bukcanyus MpOKCUMaIbHOTO KOCTHOTO 6710Ka B MbI-
mesike 6epa MPOU3BOAUTCS TAKUM 06pa3oM, YTOObI
OCHOBaHMe KOCTHOTO 6/ioKa ¥ OCHOBaHMe MHTepde-
PEHTHOTO BMHTAa HaXOOWIUCh B OAHON IIOCKOCTU
C MeMaabHOM CTEHKOM JjaTepajbHOTO MbIleaKa
6enpeHHoOl KocTu (puc. 2). PaccBepnmuBaHue KaHamta
B HAPY)KHOM MblIIe/IKe 6eIpeHHOl KOCTY BBITIOTHS-
JIOCh 4epe3 MepefHeMeOUalTbHbIII apTpoCKONuye-
CKMIT TIOPT mpy CTMOGaHUM KOJEHHOTO CyCTaBa IOf,
yriom 120°. PaccBepnmBaHue KaHala B MeIalbHOM
MbllIe/Ke 60/blIe6epIioBOii KOCTY MPOBOLMUIIOCH
Npy TIOMOILY CTepeoTaKCMYeCKOTo HallpaBUTes,
YCTAHOBJIEHHOTO ITOJ YIJIOM 55°.

Puc. 1. PaznuuHbie BapUaHTbI AJIMHBI
CBSI3KM HaJKOJIeHHMKA:

a— 44,6 mMm;

b — 60,7 MM

Fig. 1. The patella tendon length
variation:

a—44.6 mm;

b —60.7 mm
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Puc. 2. PacrionoskeHue TpaHCIUIAHTaTa ¥ MHTep(epeHTHOTO BUHTA 10 OTHONIEHUIO K HAPY;KHOMY MbIIIENIKY 6eapa:
a — apTpoCKoMMYecKast KapTUHA; b — peHTreHoIoTMYeckast KapTuHa

Fig. 2. The graft and interferential screw positioning with respect to lateral femoral condyle:

a — arthroscopic view; b — x-ray view

[Tpu 3TOM Ha TIpemoIepPAIMOHHBIX CAaTUTTATbHBIX
cpesax MPT, npoxoasinx B INIOCKOCTY MEKMbIIe-
KOBOTO IPOCTPAHCTBA, OMPENeNsIOT Ipexronarae-
MyI0 IJiuHy nospexaeHHo [TIKC nmyrem nsamepeHus
pacCTOSIHUSI MEXKAY TOYKaMM €ee aHATOMMYECKOTO
MIPUKpEIUIeHMs Ha JaTepayibHOM MbIIIenKke 6epeH-
HOM ¥ MeOMaJibHOM MBIIIEIKe O60JbIIe6epIoBOii
KOCTei, TIpeAronaraeMyo AJIMHY KOCTHOTO TOHHES
B 60JIbIlIEOEPIIOBOI KOCTY, IJIUHY CYXOXKMIbHONM Ua-
CTU CBSI3KM HAJKOJEHHMKA, IJIMHY AUCTAIbHON Ya-
cTy 6yI0Ka 60/bIIe6EpPIIOBOIl KOCTU, KOTOPAs SIBJIS-
eTcsl IPOO/DKEHMEM CBSI3KYM HATKOJNIEHHMKA, 8 TaKKe
MOTEHIIMAIBHYI0 [JIMHY [POKCUMAIBHOM 4YacTu

300wy Q@

KOCTHOTO 6Ji0Ka 60/blIe6epoBoii KocTu (puc. 3).
BosmosxkHoct MPT B KauecTBe MHCTPYMEHTa U3Me-
peHuit aHaTOMUYECKUX CTPYKTYP KOJIEHHOTO CyCTaBa
u3J0keHbI B pabore S. Sundar ¢ coaBTopamu [11].

Takum 06pa3oM, CyMMa JIJIMH a U b 6yaeT paBHSThb-
cst cymme gyiuH ¢ 1 d (a+b = c+d). B To ske BpeMst cymMma
IJH d 1 e JOJIKHA COCTaBJIsITh He MeHee 25,0 MM, UTO
COOTBETCTBYET JJIMHe MHTep(hEePEHTHOTO BUHTA.

[locsie TIpOBeNEHHBIX UM3MEPEHUI BBIOTHSIIOT
pacIMil KOCTHOTO GJIOKa O0JIbIe6epIIoBoOii KOCTH Ta-
KM 06pa3oM, 4TOObI BCSI €r0 YacTh pacrojarajiach
B KOCTHOM TOHHeJe OojbIIe6eplioBOii  KOCTMU.
[Tpy 3TOM MHTpPAOIIEPAIMOHHO OMPEAENIOCh HAaYaI0
30HBI TIPUKPEIUIEHNUST CBSI3KM HAAKOJIEHHMUKA, OT KO-
TOPOI B IMPOKCUMMAJIbHOM HAIlpaBjeHUM BBITTOMHSLI-
¢Sl pacowI 60bIIe6epIIoBOro 6JI0Ka B COOTBETCTBUM
C TIpefoIepalMOHHbIMU U3MeEPEeHUSIMN. AHAJIOTUYHO
BBITIOJTHSIICS. Pactl B JOUCTAJIbHOM HaIpaBIeHUMA.
Hanpumep, nipu nipenmnonaraemont giauae ITKC 30 mm,
KaHaja O0JbIIe6epIloBOii KOCTUM — 35 MM M OJIMHE
COOCTBEHHOJI CBSI3KM HaJKOJIeHHMKA — 50 MM pacrimi
60bIIE6EPIIOBOI KOCTM OYIeT BBIITOJHEH TaKUM 00-
pa3oM, YTOOBbI €ro AMCTANbHAS YaCTh COCTABISIA He
MeHee 15 MM, a TIpOKCMMaibHasE — He MeHee 10 MM
(puc. 4).

Puc. 3. MPT-usMmepeHusi: mpearonaraeMasi 4jiMHa MOBPeKIeHHOI
repemHei KpecToo6pa3HOIi CBSI3KM (), ITpeAriojaraemMas AjimHa
KOCTHOT'O TOHHEJISI B 60/1b11e6ep1ioBoit KocTu (b), AjIMHA CYyXOXKUIbHOM
YaCTy CBSI3KYM HAIKOJIEHHMKA (C), IJIMHA OUCTaTbHOM yacTu 6;10Ka
60mb111e6€p1I0BOIT KOCTH (d), AJIMHA TPOKCUMAIbHOM YaCTU KOCTHOTO
610Ka 60J1bIIE6EPIIOBOI KOCTH (€)

Fig. 3. MRI-measurments: the approximate ACL length (a),
the approximate tibial tunnel length (b), patella tendon legth (c),
distal tibial bone block length (d), proximal tibial bone block length (e)
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Puc. 4. Bup ayrorpancmianrata BTB, noarorosieHHOro
Ha OCHOBaHMM MpeJoNepalyOHHBIX U3MePEHUIT

Fig. 4. Bone-tendon-bone graft view after preoperative
measurements

VHTpaonepaliioHHO 3(@GeKTUBHOCTb METOAMKM  ObLI BBINOJIHEH pacHui KOCTHOro 6j0Ka OoJblie-
OIleHMBAIACh HA OCHOBAaHMM COOTBETCTBMSI IJIMHBI  OEpI[OBOI KOCTY B COOTBETCTBUM C MPOBeIEHHBIMU
TPaHCIUIAHTATa CyMMe [JIMH KOCTHBIX TOHHEJEeN M  M3MepeHUSIMM, UTO ITO3BOJIWIO AOOUTHCS COOTBET-
[IKC, 0 yeM CBUIETEIbCTBOBAJIO MTOJIHOE TIOTPY’KEHUE  CTBUS AJIMHBI TPAHCIIJIAaHTAaTa CYMMe IOJAUH KOCTHBIX
KOCTHOTO 6j10Ka 6osblIe6eplioBoit KocT B Gonblie-  ToHHesei u ITKC.
6epIIOBbIii TOHHEIb. B TeueHne mepBbIX 2 HeZ. MOCae onepauuu y 23
(88,5%) mamMeHTOB OTMEYaJioCh BOCCTAHOBJIEHNE
crubaHus B KOJIEeHHOM cycraBe nmo 90° rpamycoB
Peabuiranys manuyeHToB MPOBOAWIACH B COOTBET- ¢ [OJHBIM BOCCTAHOBJIEHMEM cbaIaHCMPOBAHHOM
crBuu ¢ mporokosiom University of Pittsburgh Medical — noxomku. V 3 (11,5%) maumenTos cru6anue no 90°
Center for Sports Medicine (UMPC) [12]. C mepBbIX  BoccTaHOBMJIOCH K KOHILY 3-i1 Hej.

CYTOK IIOCJIe ONepauyy HauMHaIuUCh peabunmranm- Ha 12-i1 Hen. mocie omepauuu CpegHuii 6ajt 1mo
OHHbIE MEPONPUSTHUS, HAIIPDABJIEHHbIE HA aKTUBALIMIO  TeCTy «IIAar M yaepkaHue» coctaBua 23,8+1,1, no
qubIPGXFHaBOﬁ MbIHIITbI 6e11pa (usomeTpuueckue TeCTy npy[ce;[aHy[f/'[ Ha OmHOM Hore — 6,7%0,9, a 1o
COKpallleH!s) ¥ BOCCTAHOBJIE€HME aMIUIMTYObI CIM- recTy Y-6amaHca — 83,2%1,4), 4TO COOTBETCTBYET
GaHMsi B KOJEHHOM CyCTaBe (AaKTMBHOE CrubaHue). KpuTepyusM BOCCTAHOBIEHUS MHPOQeCcCHOHATbHBIX
Paspemanace [03MpoBaHHAst X0fpba € ONOPOM HA  arierTos mocie miactuku IIKC [12]. V Bcex maryeH-
OIIEPUPOBAHHYI0 KOHEYHOCTDb IIPM ITIOMOIIM KOCTBI-  TOB OmpedeasyiuCh OTpUIATe/IbHbIe TeCThl JlTaxMaHa
neii. Yepes 2 Hepn. Mocie omnepanuy OMPemensuiM  y pivot-shift. Cpeguumit 6amn mo mkane IKDC cocra-
o0beM crubaHus B KOJEHHOM CyCTaBe M BU3Yyaldb- By 64,9+5,7.

HO olLieHMBau 6anaHc noxoaku. Ha 12-ii Hex. mocie V 2 (7,7%) aljeHTOB K KOHLy 12-i1 HeZl. peabuim-
omepauyy GYHKIMIO KOJIEHHOTO CycTaBa OObeKTUBHO  Tanum ornpemensiics guckoMdopT B o6macTu 3a6opa
OLE€HMBAIN TIO CJIEAYIOIIUM KPUTEPUIM: KOJIMYECTBO  TpaHCIIJIaHTATa IIpU IMOAbEMe I10 JIECTHULE U CITyCKe
UIaroB ¥ yjepskaumii 6e3 mmcGanaHca, KOMMYECTBO ¢ Hee. CTOMT OTMETMTb, UTO Y STUX JKe NaLMEHTOB
IpMCeNanuii Ha OIHOM Hore mo 45° 6e3 BaIbIYCHOW  oTmeyanach TMIOTPOMMS YETHIPEXIIABOI MBIIIIIbI
medopmaiuy KONEHHOTrO CycTaBa, TecT Y-6amaHca Gempa. V 4 (15,4%) TMalMeHTOB OIpeeNsich CeH-
(POLIEHT B CPaBHEHMU C MPOTUBOIIONIOKHOM CTOPO-  copHbIe HAapylIeHMsI B BUME CHVSKeHMS TaKTU/IbHOI

INocneonepanMOHHBIN MEPUOS,

HOV), TecTbl JlaxmaHa u pivot-shift. YYBCTBUTEILHOCTU II0 IepelHeHapy)kHOii MOoBepx-
[lis cyObeKTUBHOI OLIeHKM (DYHKIMM KONEHHOTO  HOCTM BEpPXHEeI TpeTU rojieHu, YTO, BUAUMO, CBSI3aHO
cycraBa npumMensiiach mkana IKDC 2000. C IiepeceyeHneM BeTouek n. saphenous B xofie 3a6opa

ayToTpaHCIvIaHTaTa. Y ogHoro (3,8%) nalueHTa mpo-
PE3VJ/IbTATDI usonuio GopmupoBaHue 6e360J1€3HEHHOTO KeJIOU/I-
AHanu3 JaHHBIX I10Ka3aj, YTO M3MepeHMs, NIpoBe-  Horo pyblia B 30He 3a60pa TpaHCIIaHTaTa.
IeHHble 110 faHHbIM MPT, cooTBeTCTBOBa/IM MHTpA- [TosryueHHble pe3ynbTaThl COOTBETCTBYIOT paHee
OIlepallMOHHBIM M3MepeHMAM, YTO MMeJO CTaTU-  BBIIOJHEHHBIM MCCIEIOBAHMSIM C ITPMMEHEHVEM ayTO-
CTUYECKYI0 3HAUMMOCTh (Tabs. 1). Bo Bcex ciydyasix  TpaHCILIaHTaTa CBSI3KM HaIKOMIeHHMKa [5, 8, 13].

Tabnuya 1
CpaBHeHMe usMepeHuii mo MP-TomorpammMaM M MHTpaoIepanMOHHbIM JaHHBIM, MM
CpemHsist UIMHA Vismepenust VHTpaomnepaloHHbIe 3HaueHMe KpUTepust
pen A 1o gaHHeIM MPT U3MepeHUsI CrpromeHTa mjis p = 0,95

[TepenHsst KpecToo6pasHast CBSI3Ka 32%0,8 32%0,9 1,09

KocTHbIi TOHHEb B 60/IbIIE6EPIIOBOT 36+0,9 35+0,9 1,73

KOCTU

CyXOKMJIbHAS YaCTh CBSI3KU 51%£2,3 52%2,5 0,80
HaJIKOJIEHHMKA
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OBCY>XIEHUE

[TogpobHoe omucanme MeTona pekoHCTpyKuym ITKC
C npuMeHeHMeM TpaHciaHtata BTB wu3noxeHo
B craThe R.M. Frank ¢ coaBTOpaMu. ABTOpBI UCIIOJb-
3YIOT pa3jnuHble BUIbBI MHTepPhEepPeHTHBIX BUHTOB
I GuKcauyuy TpaHCIIAHTAaTa C LieJiblo obecreve-
HUSI TIPOYHOM GbUKcAUUM U BO3MOKHOCTM HeMes-
NeHHOM peabwinrauuu. [Ipy aTOM aBTOpaMu OTMe-
yaeTcs mpobieMa aHATOMMUUECKOM BapuUaluy JIMHbI
TpaHCIIaHTaTa [14].

[MombITKA pemuThb MpobaeMy U36bITOYHON IJIVHBI
TpaHciiantata BTB 6puta mpemnpunsaTa C.K. Boddu
¢ coaBTopami [8]. bruio npenyiokeHO COKPATUTD 1IN -
HY (heMOpPaATILHOTO KOCTHOTO 6710Ka, 3a CYET Yero co-
Kpalanaach ob61as njuHa TpaHcruianTaTa. [Ipu sTom
aBTOPbI HE YUUTHIBAIY HEOOXOAMMOCTD PaCIIOokKe-
HMSI OCHOBAHMSI KOCTHOTO 6J10Ka B TIOCKOCTM MBbI-
eaKa 6empa.

V3BecTHO, UYTO MECTO BXOJa TPAHCIIAHTATa B MbI-
nresike 6efpa SIBSIETCS TOUKOM pOTalui, Ha KOTOPYIO
MPUXOOUTCS OCHOBHOE HalpsDKeHMe MpU LUKIN4Ye-
CKUX OBVDKEHUSX B KOJIEHHOM CYCTaBe — BO3MOYKHO,
MMEHHO TI03TOMY B GOJIBIIMHCTBE CIydaeB pa3pbiB
[TKC mpoucxomauT y Mmecta ee GUKCAUUM K MBIIIEIKY
6enpa. [JaHHOEe O6CTOSITENBCTBO AUKTYEeT HEeOOXOomu-
MOCTb TaKOrO PAacIoJIOKeHUs TpaHCIUIaHTaTa, Mpu
KOTOPOM OCHOBaHME KOCTHOTO OJIOKa HaxOOUTCS
B OIHO¥1 TVIOCKOCTY C BHYTPEHHUM KpaeM KaHasa 6ef-
PEHHOI KOCTM BO M30ekaHue TPeHUS CYXOKUIbHOM
YacTy TPaHCIUIAHTaTa O CTeHKY 6enpa. OmnycbiBaeMast
HaMM METOHMKAa IT03BOJISIET MOAOMpaTh HeoOXOmm-
MYyIO JJIMHY TpaHCIUIaHTaTa Gyarofapsi pasauyHbIM
BapMaHTaM pacIiijia KOCTHOro Oyioka OoJblnedep-
LI0BOV KOCTU 6e3 M3MeHeHUSI PACIIOoXKeHUs MPOK-
CUMAaJIbHOTO KOCTHOTO 6710Ka B HAPY>KHOM MbIIIE/IKe
6eqpeHHO KOCTH.

M.D. Miller ¢ coaBTOpamu mpemIoxkmwi GopMyITy
N+7, rme yron crepeoTakCMyecKoro HarmpaBUTeNs sl
MOATOTOBKM THOMAIBHOTO KaHajla pPacCUUTHIBAETCS
UCXOOs U3 IAVHBI CYXOKMUIbHOI 4YacTy TPaHCIUIaH-
TaTa. MeToouKa Jerko BOCIPOM3BOAMMA, OLHAKO
MpU Ype3MepHO OJIMHe TPaHCIJIaHTaTa yrojl aTaku
HampaBUTeNsT MOXKET 0Ka3aThCs CAUIIKOM OOMbIINM.
VBenuueHye yriaa MOo3BOMUT YBEIUUUTD JIMHY KaHa-
7a B 6onblebep1ioBoii Koctu [15]. OmHaKO 3TO MOKET
rnoTpeboBaTh yBeNMUeHMSI OOCTyTa (paspesa KOXi)
B JIWUCTAJIbHOM HalpaBIeHUM, a TaKKe M3MeHEeHMS
HampaBeHMs] TPaHCIUIAHTaTa Ha BbIXoHe M3 0Oib-
nre6epioBOro KaHama, 4YTO TUIIOTETUYECKM MOXKEeT
MPUBECTU K BepTUKaIM3aLUuu nociefHero. B npepia-
raeMoM HaMM METOME YIroJ CTepeOTakCMuecKoro Ha-
TpaBUTeS BCETJa COCTABJSII 55°, UTO COOTBETCTBYET
cpegHeMy yriy HakioHa ITKC.

C uenpl0 COKpalleHMs IJMHBI TpaHCIIaHTaTa
N. Verma c coaBTOpaMu NPEeLIOXUIU DPOTUPOBATD
TPaHCIVIAHTaT BOKPYT CBOE€il OCH, YTO IIO3BOJISIET
COKpaTUTh ero obirywo mauHy [16]. Tak, momo6HOe

BpailieHMe Ha 540° cokpainaer AuHy 60jiee yeM Ha
5,0 mM. OgHaKO Takoil MpUeM MOXEeT IPUBECTHU
K TIOBBIIIEHWIO PUTUIHOCTU U 6e3 TOTO >KeCTKOTO
TpaHCIUIaHTaTa. [IpeuMMyllecTBOM MpeAjiaraeMoro
HaMM MeTOAa SIBJISIeTCsS COXpaHeHMe eCTeCTBEHHOI
SKeCTKOCTU TpaHCIIaHTaTa.

3aBOpOT OJHOTO M3 KOHLIOB TpaHCIUIAHTaTa, IO
mHeHMoo F.A. Barber, mo3BoisieT COKpaTUTh IJINHY
TpaHcmianTarta 5o 30,0 mm [17]. OnHaKo B TAKOM CITy-
yae 3HAUUTENbHO YBEIMUYMBAETCS AMaMeTp JaHHOIO
yJyacTKa TpaHCIUIaHTaTa 3a CYeT CYMMMUPOBAHUS TOJ-
MIYHBI KOCTHOTO GJIOKA ¥ CYXOKMIBbHOM YacTH, 4ToO, B
CBOIO ouepenp, TpeOyeT paccBepIMBAHUS TOHHeENen
6osbiiero auamerpa. ONMCaHHBI HAMM METO., MO-
3BOJISIET 00eCHeunTh HEeOoOXOAVMMYI0 IJIMHY TpaHC-
IJIaHTaTa 6e3 yBeIMueHus ero AuaMeTpa.

C.S.R. Wilding ¢ coaBTOpamMu mpemjioxkuin 3a6op
TpaHCIIAHTATa CBSI3KM 0e3 KOCTHOTO 6JI0Ka 4acTu
HaJOKOJNIeHHMKa ¢ ¢MKcauyeii TpaHCIulaHTaTa B ¢e-
MOpaJbHOM KaHajie MOCPeNCTBOM OMOKOMITO3UTHOTO
BuHTA [18]. Takoit crocob MO3BOUT COKPATUTH 00-
HIYI0 JJIMHY TpaHcIiaHTata. Ho B TO ske BpeMs Tepsi-
eTcss 3¢Q@deKT MHKOPIOPAUNUM OJHOPOMHBIX TKaHEeNA,
a MUMEeHHO KOCTHOTO 6/10Ka HaJIKOJIeHHMKA CO CTeHKa-
M ¢eMopalbHOro KaHama. OTIMYUTENIbHON uepToii
NpeJjaraeMoro HamM MeTOoAa SIBJISIeTCS COXpaHeHue
MaKCMMaJIbHO BO3MOKHOTO KOHTAaKTa KOCTHBIX GJI0-
KOB CO CTeHKaMy TOHHEJIEN.

[Ipepyaraemass HaMy MeTOOMKA Haubosee CXOxKa
C MEeTOIMKOM, OImMcaHHoM B craThe G. Janani ¢ coas-
Topamu [19]. ABTOpBI Takke IpeaaralT BbIIOIHSITD
pacruil 60bIIe6ePIIOBOii KOCTM B IMPOKCUMATbHOM
HampaB/JeHMM OT MeCTa IPUKPeIIeHNs CBSI3KU HaIKO-
JleHHMKa. [Ipu 3TOM IpenJiaraeTcsi ONpeneanTb JIUHY
TaK Ha3bIBA€MOJM BHYTPUCYCTaBHOJM MNOPLMM TPaHC-
TUTAHTaTa, KOTOpas MpeACTaBisieT co60il OTpe3oK, Co-
eIVHSIOIIMII HVDKHUI TIOMIOC HagKOJIEeHHUKA U mep-
TIeHAVKYJISIP, OIYILEHHbBIN Ha CBSI3KY HaAKOJIEHHMKA OT
TOYKM Ha 5 MM HIDKe IIJIaTO GOJIbIIe6epIioBOii KOCTH.
[To MHeHMIO aBTOPOB, TAKOM pacyeT BHYTPUCYCTABHO
MOpLMM TPaAHCIJIAaHTaTa COOTBETCTBYET cpepHen (!)
myuHe [TIKC. Ha ocHOBaHMM TaKOrO pacyeTa IMpPOu3BO-
IUTCS paciu IIPOKCMMAJIBHOTO KOHIIA OJI0Ka 6O0JIb-
nrebeprioBoii KocTy. Haia MeTomyka 1moxoska Ha OIu-
cannymo G. Janani ¢ coaBropamy. OgHaKO HaIll TTOAXO],
K OIpefie/ieHUI0 pa3Mepa TpaHCIUIaHTaTa ONMMPAeTCs
Ha MHOMBUAYaIbHYIO Bapuauuio njnHbl [TIKC, uto mno-
3BOJISIET GOJIee TOYHO PACCUMTATh BEIMUMHY pacrmia
60J1bIIE6EPIIOBOTO KOMITOHEHTA.

3AK/TIIOYEHUE

OnucaHHbIi HaMM CIOCOO TMOATOTOBKM ayTOTpaH-
crimantata BTB mosBosisieT B MOMHOM Mepe To6UThCS
COOTBETCTBUS OIVHBI TPaHCILIAaHTATa AJIMHEe KOCTHBIX
TOHHEeJIEN IpU IJIaCTUKe TepelHeli KpecTooopasHoii
CBSI3KM, He OTpaykasich Py 3TOM Ha Ipoliecce peabu-
JINTALMM TIaleHTa.
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JOIIOTHUTEJIbHASI NTHO®OPMALIVISA

Hcmounuk  ¢unaucuposanus.  ABTOpBI  3aSIBIISIOT
06 OTCYTCTBMM BHEIIHEro GMHAHCMPOBAHMS MIPU MPOBee-
HUM UCCIIeN0BaHMUS.

Bo3moscHplli KOH(AUKM uHInepecos. ABTODBI NleKia-
PUPYIOT OTCYTCTBME SIBHBIX Y MOTEHI[UATBHBIX KOHGINKTOB
VMHTEPECOB, CBSI3aHHBIX C MTyO/IMKaLeli HaCTOSIIEe CTaTh.

Omuueckana 3xkcnepmusa. IlpoBeneHue ucciIeno-
BaHUSI OHOOPEHO JIOKAIbHBIM STUYECKMM KOMUTETOM
Pecry6IMKaHCKOTO CIEeNYaTIM3MPOBAHHOTO HAYYHO-IPaK-
TUYECKOTO0 MEAUIMHCKOrO LIeHTpa TPaBMaTOJOTUM U Op-
Tonenuy MMHUCTEPCTBA 3ApaBOOXpaHeHMs] Pecry6nmku
V36ekucTaH, mpotokoa N2 3 or 16.01.2021 r.

Hupopmuposantoe coanacue Ha nyonaukayuio. ABTOpbI
MOTyYMUIN MUCbMEHHOEe COoIVlacue MalMeHTOB Ha yvyacTue
B MICCJIEIOBAHUY U TTYOIMKALIMIO PE3Y/IbTATOB.

JINTEPATYPA [REFERENCES]

1. Borque K.A., Laughlin M.S., Pinheiro V.H., Jones M.,
Williams A. Rebranding the ‘anatomic’ ACL
reconstruction:  Current  concepts. J ISAKOS.
2023;8(1):23-28. doi:10.1016/j.jisako.2022.11.001.

2. Hpucmero M.3., YemonoB @.M., lllammnmeTos [.D.,
XomukoB A.M., Paxka6o K.H., TamkunHasapo M.B.
Vicxompl BOCCTAHOBJIEHMSI IIepefqHeil KpecToobpas-
HOVi CBsI3KU. Tenuii opmoneduu. 2019;25(3):285-289.
doi: 10.18019/1028-4427-2019-25-3-285-289.
Irismetov M.Je., Usmonov F.M., Shamshimetov D.F.,
Holikov A.M., Razhabov K.N., Tadzhinazarov M.B.
Outcomes of anterior cruciate ligament reconstruction.
Genij ortopedii. 2019;25(3):285-289. (In Russian).
doi: 10.18019/1028-4427-2019-25-3-285-289.

3. Musahl V., Engler 1D., Nazzal E.M., Dalton J.F.,
Lucidi G.A., Hughes ].D. et al. Current trends in the
anterior cruciate ligament part II: evaluation, surgical
technique, prevention, and rehabilitation. Knee
Surg Sports Traumatol Arthrosc. 2022;30(1):34-51.
doi: 10.1007/s00167-021-06825-z.

4. Malige A., Baghdadi S., Hast M.W., Schmidt E.C.,
Shea K.G., Ganley T.]. Biomechanical properties

of common graft choices for anterior -cruciate
ligament reconstruction: A  systematic review.
Clin Biomech  (Bristol, Avon). 2022;95:105636.

doi: 10.1016/j.clinbiomech.2022.105636.

5. Cyuwmmn W.A., Manauun [.A., XymukoB A.JL,

Hememenko M.B. KinmHmueckme pesynpTaTbl aHa-
TOMMYECKOI TUIACTUKM TIepeqHeil KpecTooOpasHoii
CBSI3KM  ayTOTPAHCILUIAHTATOM  «KOCTh-CYXOXMJIMeE-
KOCTb».  Becmuuk  BoalMY.  2019;3(71):120-123.
doi: 10.19163/1994-9480-2019-3(71)-120-123.
Suchilin I.A., Malanin D.A., Zhulikov A.L.,
Demeshhenko M.V. Clinical results of an anatomic
anterior cruciate ligament reconstruction
with «bone-tendon-bone» autograft. Vestnik
VolGMU. 2019;3(71):120-123. (In Russian).
doi: 10.19163/1994-9480-2019-3(71)-120-123.

6. Fox M.A., Engler LD., Zsidai B.T., Hughes ].D.,
Musahl V. Anatomic anterior cruciate ligament
reconstruction: Freddie Fu’s paradigm. ]| ISAKOS.
2023;8(1):15-22. doi: 10.1016/j.jisako.2022.08.003.

DISCLAIMERS

Funding source. This study was not supported by any
external sources of funding.

Disclosure competing interests. The authors declare that
they have no competing interests.

Ethics approval. The conduct of the study was approved
by the local ethics committee of the Republican Specialized
Scientific and Practical Medical Center for Traumatology
and Orthopedics (Tashkent, Uzbekistan), protocol No. 3,
16.01.2021.

Consent for publication. The authors obtained written
consent from patients to participate in the study and publish
the results.

7. Bergerson E., Persson K., Svantesson E., Horvath A.,
Olsson Wallgren ]J., Karlsson J. et al. Superior Outcome
of Early ACL Reconstruction versus Initial Non-
reconstructive Treatment With Late Crossover to
Surgery: A Study From the Swedish National Knee
Ligament Registry. Am J Sports Med. 2022;50(4):896-903.
doi: 10.1177/03635465211069995.

8. Boddu C.K., Arif S.K., Hussain M.M., Sankaranarayanan S.,
Hameed S., Sujir P.R. Prevention of graft-tunnel
mismatch during anatomical anterior cruciate
ligament reconstruction using a bone-patellar
tendon-bone graft. Bone joint J. 2015;97-B(3):324-328.
doi: 10.1302/0301-620X.97B3.34653

9. Eskew J.R., Miles D., Davis F. Graft Tunnel Mismatch
in Anterior Cruciate Ligament Reconstruction with
Bone-Patellar Tendon-Bone Grafts. J Orthop Surg Tech.
2020;3(1):123-129. doi: 10.36959/453/534.

10.Ko D., Kim H.J., Oh S.H., Kim B.J., Kim S.]. How to
Avoid Graft-Tunnel Length Mismatch in Modified
Transtibial Technique for Anterior Cruciate Ligament
Reconstruction  Using  Bone-Patellar = Tendon-
Bone Graft. Clin Orthop Surg. 2018;10(4):407-412.
doi:10.4055/cios.2018.10.4.407.

11. Sundar S., Patnaik S., Ubaydullaev B., Kolandavelu V.,
Rajan D. Tibial plateau slopes in Indian patients with or
without anterior cruciate ligament injury: a magnetic
resonance imaging study. J Orthop Surg (Hong Kong).
2016;24(3):289-293. doi: 10.1177/1602400303.

12. Controversies in the Technical Aspects of ACL
Reconstruction: An Evidence-Based Medicine Approach.
Eds.: Nakamura N., Zaffagnini S., Marx R., Musahl V.
Springer Berlin Heidelberg; 2017. p. 513-524.
doi: 10.1007/978-3-662-52742-9.

13. Hannon J.P., Wang-Price S., Goto S., Singleton S.,
Dietrich L., Bothwell J. et al. Twelve-Week Quadriceps
Strength as A Predictor of Quadriceps Strength At Time
Of Return To Sport Testing Following Bone-Patellar
Tendon-Bone Autograft Anterior Cruciate Ligament
Reconstruction. Int | Sports Phys Ther. 2021;16(3):681-
688. doi: 10.26603/001c.23421.

14. Frank R.M., Higgins J., Bernardoni E., Cvetanovich G.,
Bush-Joseph C.A., Verma N.N. et al. Anterior Cruciate
Ligament Reconstruction Basics: Bone-Patellar
Tendon-Bone Autograft Harvest. Arthrosc Tech.
2017;6(4):e1189-e1194. doi: 10.1016/j.eats.2017.04.006.

149 2024;30(2)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



HOBbIE TEXHOJTOTUWN / NEW TECHNIQUES

15. Miller M.D., Hinkin D.T. The «N + 7 rule» for tibial tunnel
placement in endoscopic anterior cruciate ligament

reconstruction. Arthroscopy. 1996;12(1):124-126.
doi: 10.1016/s0749-8063(96)90234-0.
16.Verma  N., Noerdlinger =~ M.A., Hallab N.,

Bush-Joseph C.A., Bach B.R. Jr. Effects of graft rotation
on initial biomechanical failure characteristics of bone-
patellar tendon-bone constructs. Am J Sports Med. 2003;
31(5):708-713. doi: 10.1177/03635465030310051201.

17. Barber F.A. Flipped patellar tendon autograft anterior
cruciate  ligament  reconstruction.  Arthroscopy.
2000;16(5):483-490. doi: 10.1053/jars.2000.4384.

Csedenus 00 agmopax
X Vbaiidynnaes bobyp Cabuposuu
Apnpec: Pecriy6nka Y36ekucra, 100047, r. TalkeHT,
yii. MaxTymKynu, g. 78
http//orcid.org/0009-0003-5008-6738
e-mail: ubobur@gmail.com

Xodxcaros Uckandap FOHycosuu — i-p Meq. Hayk, mpodeccop
http//orcid.org/0000-0001-9420-3623
e-mail: prof.khodjanov@mail.ru

18. Wilding C.S.R., Cruz C.C.A.,, Mannino L.B.J.,
Deal C.J.B., Wake C.J., Bottoni C.R. Bone-
Tendon-Autograft  Anterior  Cruciate  Ligament

Reconstruction: A New Anterior Cruciate Ligament
Graft Option. Arthrosc Tech. 2020;9(10): e1525-e1530.
doi: 10.1016/j.eats.2020.06.021.

19.Janani G., Lakshmi S., Prakash A., Suresh P,
Parthiban J., Thiagarajan A. et al. Preoperative
Templating of Bone-Patellar Tendon-Bone Graft
for Anterior Cruciate Ligament Reconstruction:
A Morphometry-Based Graft Harvest Method. Clin
Orthop Surg.2023;15(3):410-417.doi: 10.4055/cios21167.

Authors’ information
< Bobur S. Ubaydullaev
Address: 78, Tashkent, Makhtumkuli st., 100047,
Uzbekistan
http//orcid.org/0009-0003-5008-6738
e-mail: ubobur@gmail.com

Iskandar Yu. Khodjanov — Dr. Sci. (Med.), Professor
http//orcid.org/0000-0001-9420-3623
e-mail: prof.khodjanov@mail.ru

150 2024;30(2)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



HOBbIE TEXHOJTOTUWN / NEW TECHNIQUES

Original article @)y |

https://doi.org/10.17816/2311-2905-17494

Dead or Alive — Use of Indocyanine Green Angiography
for Intraoperative Assessment of Bone Vitality in Nonunion Fractures:
A Controlled Case Series of Four Patients
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Abstract

Background. Indocyanine green (ICG) fluorescence imaging is a surgical tool with increasing applications in various surgical
disciplines. During nonunion resection, the assessment of bone vascularization is currently based only on the surgeon’s
experience. We introduced the use of indocyanine green (ICG) angiography in orthopedics.

The aims of the study: 1) to use ICG fluorescence angiography to evaluate the bone perfusion in patients with atrophic
nonunion, where poor or absent ICG flow reveals avascular tissue associated with bone necrosis requiring surgical
resections; 2) to describe our case series of patients operated with this technique.

Methods. We used ICG angiography in patients operated for tibial nonunion resection. We administered 0.5 mg/kg of ICG
powder dissolved in sterile saline at 2.5 mg/ml concentration. The time from the injection to the beginning of appreciation
of the green dye was measured. Non-viable bone was resected accordingly. Patient underwent routine follow-up. We
enrolled all the suitable patients operated from April 2019 to June 2021 and matched three control patients for each of them.
We reviewed their medical records and noted any relevant data.

Results. We enrolled 4 cases and 12 controls, all male. The mean age was 30.8%6.9 years. The mean duration from
trauma to surgery was 10.5 (0.7-25.0) months. The mean duration of surgery was 190.8+40.3 min. The defect size was
4.89%2.03 cm. ICG allowed rapid visualization of bone vascularization after 25-45 sec. No adverse events were observed.
The mean external fixation time was 11.8%+5.0 months. The mean external fixation index was 2.69+1.10. Seven patients
needed a surgical revision during treatment. Three patients underwent reintervention after frame removal. There are no
statistically significant differences between cases and controls.

Conclusions. The research findings of this study are limited by the small number of observations. However, this technique
is safe, easy, and rapid and may contribute to intraoperative decision of how much to resect. Using ICG could objectively
demonstrate bone perfusion to help surgeons to avoid massive bone defects.

Keywords: indocyanine green, fracture nonunion, bone resection, vascularization assessment.
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YKM3HECNOCOOHOCTU KOCTHOM TKAHU NPU HECpaLLeHUaX NepesioMoB:
KOHTPO/IMpPYEMOe UCC/IeA0BAHUE CEPUM U3 YETbIPeX KIMHUYECKUX
c/lyyaes
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Pedepar

Bgedenue. OiyopeciieHTHasi Bu3yanusanus MHOonuanuHoM 3eneHbiM (ICG) — 3TO XMpypruueckuit MeTof ucciefoBa-
HMSI, KOTOPBI HAXOAUT BCe GoJiee MMPOKOe MPUMeHEHME B Pa3IMUHbIX XUPYPIrUUECKUX CIIeMaTbHOCTSIX. B HacTos1Eee
BpeMsI OLleHKa KM3HeCIOCOOHOCTM KOCTHOI TKaHU B XOJle pe3eKiMK 0 TIOBOJY HecpalleHMsl IepeioMa OCHOBBIBAETCS
TOJIBKO Ha OTIbITE XUpypra. Mbl ampo6MpoBaiv aHTMOTPAQUIO C MHIOLMAHVMHOM 3€/IeHBIM IIPU OPTOMEeANYECKUX BMeIa-
TeNbCTBaxX.

Mamepuan u memodst. 1CG-anruorpadmsi nMpoBoAMIACh NAI[MEeHTaM, KOTOPbIM BBITIOTHSUIM pe3eKLMi0 60sbliebepiio-
BOJt KOCTU IO ToBoAy HecpaueHus. Mbl BBoguiau 0,5 mr/kr noportika ¢ ICG, pacTBOpeHHOTO B CTepUIbHOM (huspacTBope
B KOHIIeHTpanuu 2,5 Mr/mi1. VI3amepsiin BpeMst OT MHbEKIUY 10 OOHApyKeHUsI 3eJIeHOTO KpacuTesis B 30He HecpalleHus.
Ha ocHOBaHMM MOMTYyYeHHOTO pe3y/abTaTa HeKM3HEeCIocoOHasi KOCTHAasl TKaHb pe3ellypoBajach. IlaiMeHT MPOXOLU T1a-
HOBOe HabmiofeHue. B uccienoBaHyue BOLUIM BCe TMAI[MEHTDI, YIOBIETBOPSIOIIME KPUTEPUSIM BKIIOUEHMUS U MIPOOIepu-
poBanHbie ¢ anpenst 2019 mo uioHb 2021 1. JI7s1 KaKOOro maiueHTa ObLIM MOJ00paHbl MO TPY KOHTPOJbHBIX MalMeHTa.
MBI U3YUMITU UX METUIIMHCKYE JOKYMEHTHI U 3a(PUKCUPOBAIU BCE KIMHUYECKM 3HAUMMbIE JaHHbIE.

Pesynsmamet. B vccienoBaHue ObUTM BKIIOUEHBI 4 MCCIeAyeMbIX Nal[MeHTa U 12 KOHTPOIbHbBIX, BCe MYKUMHBI. CperHmit
Bo3pact coctaBui 30,8+6,9 roma, cpemHee BpeMs OT TpaBMblI 1o onepaiuu — 10,5 (0,7-25,0) mec., cpemHsis JIUTeTbHOCTb
omepauyy — 190,8+40,3 muH. Cpeguuii pasmep medekra 6611 paBeH 4,89+2,03 cm. ICG-aHruorpadms Mo3Bossiia OLEeHUTD
CTelleHb BacKy/IsIpM3alMu KOCTHOI TKaHU uepe3 25-45 cek. ¢ MOMeHTa BBeZieHUs1 KpacuTesis. HeskenaTelbHbIX SIBIEHUI
He Habmoganock. CpeaHss TPOAODKUTENBHOCTD BHELTHEN huKcaumum coctaBuiaa 11,8+5,0 mec., cpegHMiT MHIEKC BHELTHE
duxcauym — 2,69+1,10. B xoze ileueHus ceMu MaliMeHTaM MOTpeboBasach Xxupypruueckas pesususi. Tpem rnauyeHTam 66110
MIpOBeleHO NMOBTOPHOE BMeIIaTeIbCTBO MOC/Ie TeMOHTaska arnmnapara. CTaTUCTUYeCKM 3HAUMMBIX Pas3inuiii MeKay TpyI-
TI0¥i MCCIe0OBaHMS ¥ KOHTPOJIBHO IPYIITIOi BHISIBJIEHO He OBLIO.

3axntouenue. Pe3ynbTaThl JAHHOTO MCC/IeIOBaHMSI OTpaHMUYeHbl HEOOMBIIMM KOIMYECTBOM HabiofeHuit. Tem He MeHee
ONMCAHHbBIN MeTo, UCC/Ie0BaHUSI 6e30TaceH U MPOCT, TPU He06XOAMMOCTHM MTO3BOJISIET BO BpeMsl olepaliuy 6bICTPO Mpu-
HSTb pelieHue 06 o6beMe pesekuyu. ICG-anrnorpadus sipasieTcst 06beKTMBHBIM MEeTOLOM BU3yanu3aluu nepdysum KocTu,
ToMorasi XMpypram 136exaTb MaCCMBHbBIX KOCTHBIX €(EKTOB.

KiroueBble cj10oBa: MHAOLMAaHUH BEHeHbIﬁ, HecCpallleHMe 1repejoMa, pe3eKuus KOCTHOI1 TKaHU, OLI€HKa BACKY/ISIpU3alN.
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INTRODUCTION

Neoplastic pathology, congenital deformity, and post-
traumatic conditions could result in large bone defects.
The management of such bone defects, including
maintaining bone length and achieving bone union,
remains a challenge to orthopedic surgeons [1, 2, 3].
Many reconstructive techniques are available to
reach these objectives. All these procedures include
meticulous debridement of all necrotic tissues and
stabilization of the skeleton [4, 5]. Assessment of
arterial perfusion and venous drainage are important
prognostic criteria [6, 7].

Nonetheless, intraoperative assessment is based
predominantly on the subjective characteristics,
such as tissue color, capillary reperfusion, and the
presence of “paprika sign”, a punctuate bleeding from
osseous vessels [8, 9, 10, 11]. Therefore, the success of
bone defect treatment is strongly dependent on the
experience of the operating surgeon. None of these
measures have been applied systematically because
they are not reliable and repeatable [11].

Fluorescent imaging with indocyanine green
(ICG) is a useful technology currently used in several
surgical fields, such as reconstructive flap in plastic
surgery, colorectal resection and anastomosis, to
determine tissue perfusion[12,13, 14, 15,16, 17]. ICG
binds to plasma lipoproteins and emits a fluorescent
signal when excited by near-infrared light, providing
anatomic information about organ vascularization
and tissue perfusion [12, 13, 18]. The benefits of
fluorescent imaging with ICG include high contrast
(all tissues are enhanced except for necrotic one),
high sensitivity (extremely small concentrations
can often be made visible), low cost and ease of use.
Furthermore, ICG fluorescence is safe because it is
nontoxic and nonionizing, and adverse reactions
related to its clinical use are rare; it has a short
lifetime in blood circulation allowing repeated
applications [5, 13, 19 ]. During our literature search,
we found no documentation of the ICG use in
orthopedic trauma [20].

The aims of the study: 1) to use ICG fluorescence
angiography to evaluate the bone perfusion in
patients with atrophic nonunion, where poor or
absent ICG flow reveals avascular tissue associated
with bone necrosis requiring surgical resections;
2) to describe our case series of patients operated
with this technique.

METHODS
Preoperative assessment

Our preoperative assessment protocol includes:

- interview for a history of iodine allergy
or previous anaphylactic reaction to contrast media
or dye injection,;

- limb examination for neurovascular status and
skin condition;

- evaluation of «clinical and biochemical
evidence of active infection (draining sinus, local
inflammation, pain, tenderness, swelling);

- X-ray and CT scan for radiographic assessment
of the level and size of bone defect, bone quality, and
signs of infection (cavities, sequestrated and sclerotic
bone);

- PET/CT or MRI as a second-level investigation
to better establish the limits of bone necrosis.

Patients

Due to the explorative nature of this study, it enrolled
all the suitable patients from April 2019 to June 2021
and matched three control patients for each of them
coupled for age (*5 years), sex, and bone defect size
(*3.5 cm). We estimated four patients in the ICG group,
a control cohort composed by 12 patients, so the final
sample size accounted for 16 patients.

Angiography technique

Among several fluorescent angiography systems
available we use Stryker Platform (ENV, Stryker
Endoscopy, USA), which has already been available in
our institute. The fluorescent dye ICG is intravenously
administered, and the tissue in the region of
interest is illuminated using near-infrared light at
a wavelength of 830 nm; the total output is 80 mW
in a field of view of 10 cm in diameter, operating at
a distance of approximately 30 cm above the tissue
[18]. ICG in powder form (25 mg/vial) is water-
soluble and albumin-bound. Its plasma half-life is
3-5 min., and its biliary excretion is completed in
15-20 min. [14]. The blood and ICG suspension under
a tissue absorbs the excitation wavelengths and emits
a fluorescent band. The emitted light is detected by
an infrared-sensitive charge-coupled device camera
system through a low-pass filter.

Operative technique

After anesthesia, the patient is placed on the operating
table in the supine position. A tourniquet is applied
on the upper thigh. The skin incision is made on the
nonunion site. Implants are removed where present
and tissue samples are obtained for microbiological
analysis. The circular external fixator (the Ilizarov
frame manufactured by Sintea Plustek s.r.l.) is
placed. After the preliminary soft tissue debridement
is completed, the tourniquet is deflated. The ICG
angiography device is draped and brought into the
field. The ICG powder is dissolved in sterile saline
at 2.5 mg/ml concentration. The ICG dye solution
is injected intravenously as a bolus at a dose of 0.2-
0.5 mg/kg body weight (e.g., 8 ml of ICG for a patient
weighing 80 kg). The time from the injection and
the beginning of an appreciation of the green area is
measured. The area of the tissue examined is centered
within the screen, including also a tissue with normal
perfusion using it as an internal reference.
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Observation is made at a distance of 30-50 cm
from the tissue of interest. ICG becomes fluorescent
once excited by near-infrared light at wavelengths
of 830 nm. The fluorescence intensity reaches its
maximum within the first 60 sec after injection, and
then slowly decreases, depending on the perfusion
conditions and hepatic elimination. After resection of
necrotic bone, angiography might be repeated waiting
approximately 3-5 min. after the initial run to obtain
a wash out of the dye from the tissues. If the dye still
shows evidence of an avascular bone, further resection
is necessary.

After resection, we use bone transport to treat
defects >3-5 cm. The osteotomy is performed and
the segment is transported gradually (0.25 mm
four times per day) to the other side of the defect
to regenerate the bone by distraction osteogenesis.
In these patients, partial weight-bearing is allowed.
To treat bone defects <3-5 cm, we use acute
compression at the nonunion level and osteotomy
for progressive lengthening (Fig. 1). In these cases,
patients are allowed to fully weight-bear immediately.
After the procedure is completed, the subcutaneous
tissue and skin are sutured, and 2 g of prophylactic
cefazolin is administered.

Fig. 1. Nonunion before (a) and after (b) acute
compression during surgery

Statistical analysis

Data were described as frequencies and percentages
for qualitative variables, or as median, minimum and
maximum value (range). Differences between groups
were explored using the chi-square test and Fisher
correction, for categorical variables, or with the Mann-
Whitney U test for continuous variables. P-values
lower than 0.05 were considered as statistically
significant. All analyses were made with Stata

(StataCorp. 2023. Stata Statistical Software: Release
18. College Station, TX: StataCorp LLC).

RESULTS
Cohort description

We enrolled 16 patients undergone bone resection
for septic nonunion of the tibia and reconstruction
with the Ilizarov method: 4 cases and 12 controls.
All surgical procedures were performed by the same
surgeon. The mean age was 30.8+6.9 years. All patients
were male. The mean duration from trauma to surgery
was 10.5 (0.7-25) months. The mean duration of
surgery was 190.8+40.3 min. The defect size was
4.89%£2.03 cm. The affected bone segment was the
proximal tibia in 2 patients (12.50%), the tibial shaft
in 9 patients (56.25%) and the distal tibia in 5 patients
(31.25%). There are no statistically significant
differences between cases and controls (Table 1).

Surgical procedure

During the surgery, ICG analysis guided the
identification of bone perfusion and supplied
information about the surrounding vascular anatomy.
In 25-45 sec after the dye solution was injected,
the visual effects were observed on the surface
of the resecting bone (Fig. 2). ICG fluorescence
imaging under near-infrared light was obvious and
distinguishable in all patients. In addition, during
bone resection, the visual effect of ICG fluorescence
continued. We confirmed the bone boundary by
observing ICG fluorescence on the cut surface of
the resecting side. As indicated in Supplemental
Video 1, the appearance of the bone changed from
a faint or absent area on the necrotic bone to a
clear bright area after debridement and osteotomy.
During all procedures, we compared the area
of interest with tissues with normal perfusion for
use as an internal reference. The ICG angiography
was repeated after 1015 min. to confirm complete
resection of necrotic bone (Fig. 3). A minimal residual
fluorescence was visible before the new ICG injection
that did not negatively affect the image quality of the
new ICG angiography.

Outcomes and complications

The average external fixation time was 11.8+5.0
months. The average external fixation index was
2.69+1.10. After ICG was injected, the oxygen level
was reduced due to a bias in the pulse oximeter
reading without any clinical relevance. However, no
other local or systemic complications were noted
during or after surgery. Seven patients needed a
surgical revision surgery during external fixation
time. Three patients underwent a reintervention after
frame removal. There are no statistically significant
differences between cases and controls (Table 1).
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Table 1
Characteristics, outcome and complications of patients undergone bone resection
for septic nonunion of the tibia and reconstruction with the Ilizarov method
Parameter All Cases Controls p

Number of patients 16 4 12
Age, years 30.8+6.9 30.3%6.8 31.0+7.2 0.789
Duration from trauma to surgery, mons 10.5 (0.7-25) 18.5 (10-25) 8.5 (0.7-20) 0.070
Defect size, cm 4.89+2.02 4.50+2.35 5.03+2.00 0.720
District 0.769
Proximal tibia 2 (12.50%) 0 2 (16.67%)
Tibial shaft 9 (56.25%) 2 (50.00%) 7 (58.33%)
Distal tibia 5(31.25%) 2 (50.00%) 3 (25.00%)
Surgery duration, min 190.8+40.3 185.8+34.5 192.4+43 .4 0.770
TEF 11.8%5.0 14.0%6.5 11.0+4.5 0.578
EFI 2.69+1.10 3.25%0.56 2.51%1.19 0.204
Revision 7 (43.75%) 2 (50.00%) 5 (41.67%) 1.000
Re-surgery 3(18.75%) 2 (50.00%) 1 (8.33%) 0.136
Re-surgery, n 1 3
Revision or re-surgery, n 1(0-3) 1(0-2) 0.5 (0-3) 0.515

*p<0.05.

Fig. 2. Nonunion site before bone resection. Pictures show
the normal view (a), lights off (b), and monitor view with
lights off and the infrared lamp on (c, d)

DISCUSSION

In the treatment of nonunion fractures, surgeons
often deal with necrotic tissues resection. Despite
technical advances, the surgeons continue to assess
bone viability without any instrument. Therefore, the
success of the surgical procedures depends on the
surgeon’s experience. However, large bone defects may
sometimes occur because of the surgeon’s decision
to resect the affected bone in a completely subjective
manner. In our study, we explored the potential of
indocyanine green (ICG) fluorescence angiography
as a novel technique for assessing bone perfusion in
patients with atrophic nonunion. Our findings show
the feasibility and utility of ICG fluorescence imaging
in guiding surgical decision-making. ICG fluorescence
imaging helps the surgeon to establish limits of
resection basing on objective parameters in addition
to preoperative planning on PET/CT or MRI. Thus, one
can avoid over- or underestimation of tissue to resect.
The same technique is routinely applied in
different fields such as colorectal [14], plastic and

Fig. 3. Nonunion site after bone resection. Pictures show
the normal view (a), lights off (b), and monitor view with
lights off with the infrared lamp on (c, d)

gynecological surgery [15, 16, 17]. A recent review by
S.S. Streeter et al. comprehensively reports current
and future applications of fluorescence guidance
in orthopedics [21]. Regarding traumatology, an
ICG-based dynamic contrast-enhanced fluorescence
imaging (DCE-FI) was developed to objectively assess
and quantify endosteal and periosteal perfusion in a
porcine trauma model [22, 23].

Our results were confirmed by a clinical study on
42 patients with high-energy open fractures. Moreover,
ICG-based DCE-FI compared to intraoperative DCE-
magnetic resonance imaging (MRI), demonstrated
higher sensitivity to perfusion changes, while DCE-MRI
provided superior depth-related perfusion information
[24]. Furthermore, an automated motion artifact
correction approach was developed to reduce motion
artifacts due to the patient’s involuntary respiration
during data acquisition and to improve the accuracy
of bone perfusion assessment [25].

The use of ICG angiography was described also for
perfusion assessment of scaphoid nonunions and it
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showed promising results to improve intraoperative
decision-making [26]. ICG fluorescence imaging offers
several advantages over conventional subjective
intraoperative assessment methods. Firstly, it
provides real-time visualization of tissue perfusion,
allowing surgeons to accurately identify areas of
compromised vascularity and necrotic bone. This
capability is particularly crucial in cases of atrophic
nonunion, where impaired blood supply can impede
successful bone healing. By precisely delineating
viable tissue, ICG angiography helps to guide the
extent of debridement, ensuring thorough removal of
necrotic material while preserving a healthy bone.

Secondly, ICG fluorescence imaging enhances
intraoperative decision-making by providing objective,
quantifiable data on tissue perfusion. Unlike subjective
assessments based on visual cues such as tissue
color and capillary refill, ICG angiography offers a
standardized method for evaluating vascular integrity.

Furthermore, the safety profile of ICG makes it a
viable option for routine use in orthopedic trauma
surgery. Its low toxicity and minimal risk of adverse
reactions ensure patient safety, while its short half-life
and rapid excretion minimize the duration of exposure.
This makes ICG angiography a practical and cost-
effective intraoperative imaging modality, with the
potential to improve outcomes and reduce healthcare
costs associated with nonunion management.
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Pecdepar

Beedenue. Tny6okas MHGEKINS MOCIE ONEPANNii OTKPBHITOTO OCTEOCHMHTE3a MEePEIOMOB IIAaTO 60/bIIe6epIIOBOil KOCTH
BCTpevaeTcs B 9,9%. DTOT nokasaTenb 3HAUYUTENbHO BBILIE, UeM IIPU XMPYPIrUUECKOM JIEUeHUM 3aKPBIThIX TPAaBM APYIUX
JloKanu3auuii. MHOTME aBTOPBI CUMTAIOT HEOOXOMMMbBIM YCOBEPIIEHCTBOBAHME MPOTOKOJIOB BeIEHMS MOCTPAABUINX CO
CJIOSKHBIMY TTepeIOMaMM IIJIATO C IeJTbI0 MUHMMMU3UPOBATD WU MPENOTBPATUTDb Pa3BUTHE MHDEKIMOHHBIX OCTOKHEHMIA.
Llenu uccnedosanus: 1) HA KIMHUYECKOM IMpUMepe OOCYOUTb TAKTUKY JieUueHMs TMalyeHTa ¢ BHYTPUCYCTABHBIM Iepe-
JIOMOM IUIaTO GOJIbIIE6EPIIOBOII KOCTHU TOC/Ie OTepalyy OCTEOCHHTE3a, OCIOKHMBIIECS Pa3BUTHMEM paHHe TTyOOKOi
uHbeKIMK B 06/1acTV ornepanum; 2) MpoBeCcTy aHa/inu3 1edeKTOB OKa3aHMsI ITOMOIII.

OnucaHue KauHuuecko20 cayuas. IlanyenTtke 71 roga C OTATOLIEHHBIM COMAaTMYECKMM CTaTycOM Ha 12-e cyT. mocie
BHYTPUCYCTABHOTO TepeioMa TUIaTo 60JbIe6epiioBoii KOCTY GbIT BBHIITOTHEH OCTEOCHHTE3 OMOPHOI IIACTMHOJ C 3aIom-
HeHMeM MeTabu3apHoro gedekTa aloKoCThI0. Yepes 7 CyT. IOc/Ie MOSIBJIeHNS TPU3HAKOB MHOEKIMY BHIITOTHEHA PEBU3N-
OHHAs omeparys. B manpHelieM BBITOMHSIICS PSIT, TOCAeI0BATENbHBIX PEBU3UIL B CBSI3M C PelMAVBAMM WHOEKIVIOHHOTO
rpoiiecca. B KoMIuiekC MeponpusITHii 10 JiedeHUI0 MHMEKIMM B paHe BXOOUIIO UCITOIb30BaHME CUCTEM BaKyyMHOTO Jpe-
HUPOBAHMS U aHTUOAKTEPUATBHBIX CIieiicepoB. [JOCTUTHYTO 3akKMBJIeHMe paH. Yepes 2 rofa mocie TpaBMbl y HAIMEHTKU
OTMeYEeH XOPOoInii GYHKIVOHAIbHBIN Pe3y/bTar.

3axnrouenue. [IpencraBieHHbIN KIMHUYECKMI CTydai TOKa3ai, YTO MPU MPUHUMIIMAIBHO BEPHOM MOAX0/Ie K IeYeHNIO paHHel
MHDEKIY TI0C/Ie OCTeOCHHTEe3a B PYTMHHOI MPAKTUKe AOIycKaeTcs: psif AedeKToB. B mepByio oyepenb, 3TO HEKOPPEKTHBII
3a60p MaTepMasIoB /ISl GAKTEPUOIOTMYECKOTO UCC/IEOBAHMS M HEealeKBATHAS 110 AJIUTETbHOCTY aHTUOAKTepUaIbHAS Tepa-
s, JJis1 yCIenTHoro JieueHuss MHPEKIMOHHBIX OCIIOKHEHMII OCTeOCHHTe3a HeoOXOomMMa KOMaHIa CIIelMaayCTOB-eIMHO-
MBIIIJIEHHUKOB, B KOTOPYI0, KpOMe TPaBMATOJIOTa, AOJDKHBI BXOAUTb TepareBThl, MMKPOOMOIOTH, KIMHMYECKe (hapMako-
Jioru. [IpUHIUIIMATBHBIMY MOMEHTaMMU SIBJISIIOTCSI PAHHSISL pafyiKajabHas peBU3Ms TI0CIeoNepaliOHHO paHbl, STUOTPOITHAS
aHTH6GaKTepuaabHasl Tepalus, CoXpaHeHue CTabuUaIbHOCTY (UKcALMY ITOC/Ie TIePBUYHOr0 OCTeoCcHHTesa. IIpu cobmomeHnn
STUX MPUHIUIIOB PE3Y/IbTAT XUPYPTUUECKOTO JIEUEHNUS B IIEJIOM MOYKET OBITh YOBJIETBOPUTEIHHBIM Aaske MPU Pa3BUTUU Ta-
KOT'O I'PO3HOTO OCJIOSKHEHMsI, KaK MH(MEKITS B 30HE OCTEOCMHTE3a. B TO ke BpeMsi HeoOXOOMMbI TaTbHEIIe UCCIeqOBaHMS
B 9TOIi 06JIACTH, HAITPABIEHHbIE HA COBEPIIEHCTBOBAHME TAKTUKY Y JITOPUTMOB XUPYPTUIECKOTO JIeueHMs MHPEKIMOHHbIX
OCJIO)KHEeHUVi OCTeOCHHTe3a.

KiioueBbie coBa: repeioM IUIATO 60JbIIe6epIioBOii KOCTYM, OCTEOCHMHTE3, MepUUMIUVIAHTHAS MHOeKuus, MHPEeKIus
06/1aCTY XUPYPrUUECKOTO BMENIATeNbCTBA, TIOATBEPKAAIONIME IPU3HAKY MHPEKLIMN, BEPOSITHbIE IPU3HAKK MHDEKIMN.
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Impression Fracture of the Lateral Condyle
of Tibial Plateau Complicated by Acute Peri-Implant Infection:
A Case Report

Boris A. Maiorov 2, Igor’ G. Belen’kiy '2, Vadim S. II’in3, Gennadii D. Sergeev !-2

I St. Petersburg 1.1. Dzhanelidze Research Institute of Emergency Medicine, St. Petersburg, Russia
2 St. Petersburg State University, St. Petersburg, Russia
3 Interdistrict Clinical Hospital of Vsevolozhsk, Vsevolozhsk, Russia

Abstract

Introduction. Deep infection after open osteosynthesis of tibial plateau fractures occurs in 9.9%. This rate is significantly
higher than in surgical treatment of closed injuries of other localizations. Many authors consider it necessary to improve
management protocols for patients with complex plateau fractures in order to minimize or prevent the development of
infectious complications.

Aims of the study: 1) to discuss the treatment tactics of a patient with an intraarticular fracture of the tibial plateau after
osteosynthesis complicated by the development of early deep surgical site infection (SSI), using clinical case as an example;
2) to carry out the analysis of medical care defects.

Case description. A 71-year-old patient with compromised somatic status underwent osteosynthesis with a buttress
plate and allogeneic bone grafting of the metaphyseal defect on the 12t day after injury. In 7 days after the occurrence
of signs of infection, a revision surgery was performed. Later, a number of consecutive revisions were performed due
to recurrences of the infectious process. The complex of measures against SSI included the use of vacuum drainage
systems and antibacterial spacers. As a result, the wounds had healed. Two years after the injury, the patient had a good
functional result.

Conclusion. The presented clinical case has shown that even if the treatment tactic for early peri-implant infection
is chosen correctly, there are several defects in our routine practice. First of all, inaccurate sampling of material for
bacteriological study and inadequate duration of antibacterial therapy are to be mentioned. To successfully treat infectious
complications of osteosynthesis, a team of like-minded specialists including traumatologists as well as physicians,
microbiologists and clinical pharmacologists is needed. Undoubtedly, surgical treatment of fractures might develop
into infectious complications. Their diagnosis and treatment are often accompanied by a number of various mistakes.
The most important points are early radical revision of the postoperative wound, etiotropic antibacterial therapy,
maintaining stability of fixation after primary osteosynthesis. If these standards are complied with, the outcome of
surgical treatment might be satisfying even with such a severe complication as peri-implant infection. At the same
time, we are planning further researches aimed at improving algorithms and tactics for surgical treatment of infectious
complications, reducing surgery trauma level and upgrading quality of primary osteosynthesis.

Keywords: tibial plateau fracture, osteosynthesis, peri-implant infection, surgical site infection, fracture-related infection
(FRI), confirmatory criteria for FRI, suggestive criteria for FRI.
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BBEJEHUE

OnHOI M3 HepelleHHbIX Mpo6IeM JedeHus! Iepe-
JIOMOB I1aTo 60nbiie6eprioBoit Koctu (BBK) sBis-
eTCSl BBICOKMIE PUCK MHOEKIMOHHBIX OCIOKHEHUI.
[To maHHBIM JUTEPATYPHI, DO IyOOKOH MHDeKIM
MoCJie onepauuii OTKPBITOV PeNno3ULIMU C BbINOIHE-
HMEM BHYTPEHHETO OCTeOCMHTEe3a IepeioMOB IIaTo
BBK cocrasiser 9,9% [1]. 3TOT 1oKkasaTesnb He MO-
KT CUMTAThCSl YOOBIAETBOPUTENbHBIM, TaK KaK 4a-
cTota MHGEKIUY, aCCOLUUMPOBAHHON C 3aKPBITHIMMU
repejsioMaMy IPYTUX JIOKaIU3aluii, He MpeBbILIaeT
1-2% [2]. Cpeou dakTopoB pucka MHERIUMU U3Y-
yaeMoOil JOKaJIM3aluM CHeUUaaucTbl eAUHOLYIIHO
OTMEYAIT OTKPBITbIe IepesoOMbl, Haauuyue KOM-
MapTMEeHT-CUHIPOMa, OCOOEHHO IIOC/e OTKPBITO
dacumoToMum, 60NBIIYIO AJIUTEIBbHOCTh OIepauu
OCTEOCMHTEe3a, NpMMeHeHMe ammnapaTa BHEIIHeI
bukcauym (AB®D) nnga mepBUUYHON MMMOOWMIM3A-
LIMU, KypeHue, Haauuue COMYTCTBYIOLIEN MaTOJO-
I'MU, TaKO¥ KaK OKMpeHue U caxapHblit nuaber [1, 3].
B HayuHbIX Ny6AMKALMSAX BCTPEUarOTCS JaHHbIe
0 60s1e€e BBICOKOI yacToTe MHMEKIMM TIPU CIIOKHBIX
MHOTOKOJIOHHBIX ~JIBYXMBIIIEIKOBBIX IepeoMax.
J.E. Nogueira Forni ¢ coaBTOpamMu NpMUBOZAT LaH-
Hble 0 25% MHQEKIVOHHBIX OCJIOKHEHUI ITPU Tepe-
momax tunoB IV-VI no knaccubmxauum Schatzker,
aKIeHTUPYysd BHUMaHMe Ha OCOOEHHOCTSIX HasoKe-
Hust AB® 1 BakHOCTM COOMIOOEHMS] PACCTOSIHUS OT
YPECKOCTHBIX 37eMeHTOB AB® no obnactu mepe-
noma [4]. B To xe Bpemst M. Colman ¢ coaBTopamu
He TOBOPSIT O CTaTUCTUYECKM 3HAUYMMOM pasjInduu
B YacToTe MHMEKIMOHHBIX OCIOKHEHU MPU IBYX-
MBIIIEIKOBBIX IepejioMax, ONepUpPOBaHHBIX uepe3
OIIMH MU IBA XUPYPrUdecKux gocryrma [5].

Ipyrue aBTOPBI CUUTAIOT, UYTO BBICOKMII PUCK UH-
dexuum npu coskHoM Tepenome miato BBK ckopee
MOYXHO CBSI3aTh C OoJiblleli AJIUTEeTbHOCTBIO Olepa-
1Y, 6ONIbILEl YaCTOTOM OTKPBITHIX IIEPEIOMOB U TSI-
KeIbIMU MOBPEXIEHMUSIMM MSITKMX TKaHel, a cieno-
BaTeNbHO, 1 6ojiee YyacTeIM IpuMeHeHMeM AB®D mpwu
CJIOXKHBIX Iepesiomax [3].

Bce BbIlLIEYTIOMSIHYTBIE aBTOPBI CXOOSITCS BO MHE-
HUM O HeOOXOAMMOCTM YCOBepIIeHCTBOBaHUS CIIe-
LIMaTbHBIX MPOTOKOJIOB BeJeHMS MOCTPagaBLIMX CO
UIOKHBIMMU NepenoMamu ato bBK ¢ nenpio MuHuU-
MMU3MPOBATh WIN MPEeSOTBPATUTh pa3BuUTHe MHGeEK-
LIMOHHBIX OCJIOXKHEeHWUI [2, 3, 4].

Bricokas yactora nHbekuuu HabmogaeTcs: U Ipu
MIPOCTOM OJHOMBIIIEIKOBOM IlepesioMe, OCOGEeHHO
y NalMEeHTOB C IJIOXMM KauyeCTBOM KOCTH, Y KOTO-
PBbIX TeXHUYECKU CJIOKHO 06ecreuyuTb CTabMIbHYIO
(buKcanyuio KOCTHBIX OTAOMKOB. Takke CylleCcTBeH-
HO TOBBIMIAIOT PUCK MHGPEKIIUY TpaBMaTUYHAas oTle-
paTMBHAasl TeXHMKA, MU3AUILHSS AeBacKyaspusanus

KOCTHBIX OTJIOMKOB ¥ Ipyboe o6palieHne ¢ MITKMMMU
TKaHSIMU [3, 6].

JleueHne MHQPEKIIMOHHBIX OCIOKHEHWI BbI3bIBa-
eT O0JbIIIoe KOIMYECTBO CIIOPOB B TPAaBMATONOTHYE-
CKOM coob1mecTBe. PacipocTpaHeHHas! paHee TaKTUKa
60pBOBI ¢ IITYyOOKOI MHGEKIMEN, pa3BUBIIEICS TTOCTIE
ocTreocuHTe3a Iwiato BBK, 3akmouaromasica B yaa-
JIeHUM BCeX MMILJIAHTATOB U Tepexofe Ha HapY>KHYIO
dbukcauyio, Hen36eKHO MPUBOINIIA K ITIOTEPE PENO3U-
LMY KOCTHBIX OTJIOMKOB, UX BTOPMYHOMY CMEIIEeHUIO U
BIIOC/IEAYIOIEM K BIDaKEHHBIM [TOCTTPaBMAaTUYECKUM
nmedopmanysam 1 apTposam. IIpy 9TOM BBIHYKAEHHAS
IauTenbHas ¢ukcanys B AB® yciokHsIA JKU3HD T1a-
[IMEHTY U YXYOIIaNa OKOHYATENbHbIN (PYHKIIMOHAb-
HBII1 pe3y/IbTaT, CHYKAsl BOSMOXKHOCTY peadyinTaim
Jaxke Tocie KyrmupoBaHus uHbekuu [3]. Beixomom
13 3TOJ CUTYyallU Heb3s1 CAMTATD U MoCIefytolee 3H-
IIOTIpOTEe3UPOBaHMe KOJIEHHOTO CyCTaBa, TaK KaK Haju-
yne MHOEKIMM B aHAMHe3€e CYIeCTBEHHO IOBHIIIAeT
PUCK MHOEKIIMOHHOTO OCIOXKHEHMSI 9TOM OpTOIenu-
YeCKo1 orepauuu, YTO Heslb3s1 He YUYUTBIBATS [7].

B Hacrosiee BpeMsi MHOTME CITELIMATUCTBI MTPU-
IepKMBAKOTCSI TAKTUKM paHHEro paguKaaibHOTO
IebpuaMeHTa, CYMPECCUBHONM STUOTPOITHON aHTU-
O0aKTepMaJbHON Tepanuy, COXpaHeHMUs CTabMIbHBIX
MMILJIAHTATOB [I0 CpallleHusl IepejioMa C Iocaenyo-
myM ux yaagenueM [8, 9]. IIpumep mogo6HOI TaKTH-
KU B KJIMHMYECKOV MPAKTUKe Mbl XOTUM MPOAEMOHC-
TPUPOBATh B HACTOAIIElN paboTe ¢ 0O6GCYXIEHUEM
OIMOOK, KOTOpbIe ObLIM HAMM TOMNYIIEHbI KaK B X0OIe
TepBMUYHOI omepalyu, Tak U MpU MocIeLyIoleM Jie-
YeHUM Pa3BUBILIEr0Cs OCIOXKHEHMS.

Ilenu uccnedosanus: 1) Ha KIMHUYECKOM IIpUMepe
06CYAUTDb TAKTUKY JIeUeHUs TalyeHTa C BHYTPUCYC-
TaBHBIM IIEPEJIOMOM ILJIaTO GOJbIIe6epIioBOil KOC-
TU TIOCJIe Ollepaluy OCTEOCUHTE3a, OCIOKHUBIIECS
pasBUTHEM paHHEe IITyO0oKoi uHpeKIeir B 061acTu
omepaiuu; 2) MpoBecTu aHaau3 JedeKToB OKa3aHMs
TTOMOIILIN.

OIIMCAHUE KIIMHUYECKOTI'O CJIIVUAS

[ManuenTka 71 roga mnosyymiia TpaBMy B pe3y/bTaTe
MafieHus co CTpeMsHKU. [Ipy MOCTyIUIeHUM y Taiu-
€HTKM IMarHOCTMPOBAH MHOTOOCKOJIbUAThI UMITpeC-
CMOHHBI TIepesioM JIaTepaibHOTO MbIIIe/iKa TpaBoit
BBK 41B.3.1 no knaccudukanmuy AO u mepeiom ro-
JIOBKM Mayiob6ep11oBoii KocTu (puc. 1).

B mpreMHOM OTAeIeHUM BBITIOTHEHbI ITYHKIMS
MPaBoro KOJIEHHOIO CyCTaBa ¢ 3Bakyauyen 40 mi re-
MOpparmueckoro BbITIOTa U3 MTOJIOCTU KOJI@EHHOTO CyC-
TaBa M TUIICOBAsT UMMOOUIMU3AIMS IBYMSI 60KOBBIMU
JIOHTeTaMM OT T'OJIEHOCTOITHOTO CyCTaBa A0 CpeaHeii
Tpetn Oempa. [lalyeHTKa TOCITUTAIM3MPOBAHA IJIsI
OIlepaTUBHOTO JIeUeHMSI.
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Puc. 1. PenTreHOrpaMmbl IPaBOro KOJIEHHOTO CyCTaBa
MMaIMeHTKA MPU TTOCTYTUIEHUH B CTallMOHap:
a — mpsaMast Ipoekius; b — 60KoBast MpoeKIys

Fig. 1. X-rays of the right knee at the time of admission:
a — AP view, b — lateral view

B npepornepaliioOHHOM IepuoJie BBIITOHEeHa CIIN-
pasbHas KOMIIbIOTepHas ToMmorpadusi MoBpeskAeHHO-
r'0 KOJIEHHOTI'O CYCTaBa [iJis yTOUHeHMs TUI1a [lepeyioMa
U TIJIaHMPOBaHUA ornepauyiu. [Io JaHHBIM KccaenoBa-
HUsI ObUIO YCTAHOBJIEHO, YTO UMEETCS CAaTUTTATbHbIN
packoJ1 JIaTepaabHO 4acTy JIaTepaJlbHOTO MbILIE/IKa,
pacIpoCTpaHAOWUICA Ha ero IhepenHenaTepalb-
HBIII U 3aJHeNaTepa/ibHbIl OTHeJNbl, C UMIIpeccueit
B LIEHTPaJIbHOM YaCTH CyCTaBHOM ITOBEPXHOCTH. BbI10
OTMEUYeHO, UTO JIMHUS TeperioMa (JIMHUS IepepbiBa
CYyCTaBHOT'O KOJIblIA) B aKCUAJAbHOM MPOEKUUU IIpo-
eMpyeTcs Ha IepenHesnaTepaJbHbIl KBaIpPAaHT, U4TO
yOOOHO ISl TIONXOJA K 30He MMIIpeccuy depes Jiu-
HUIO [IepejioMa [0 CTaHIAaPTHO TeXHUKe «OTKPbITOe
OKHO» M3 IepelHeNlaTepaJbHOr0 XUPYPruyeckoro
JOCTyTIa.

boiio 3amyaHMpoBaHO OIepaTUBHOE JieueHue
B 00be€Me OTKPBITOV DPEero3uIu, BHYTPEHHEN (QUK-
cauuu 1iaTo npasoii BBK 13 nepenHenaTepasibHOIO
XUPYPIUYECKOTO IOCTYIIA C YCTPAaHEHNEeM UMIIPECCUN
CYCTaBHO} TOBEPXHOCTM U 3aMellleHueM paedexTa
aJUIOKOCTBI0 C OCTEOCMHTE30M aHAaTOMMYHON IIpe-
JIBI3OTHYTOM OMOPHO¥ IIacTUHOM. OZHAaKO MBI OTMe-
TUIY 3HAUUTETbHBIN OTEK MSTKUX TKaHel B 061acTu
IIPOKCYMAJILHOTO OTAesa TojIeHU U 3NujepMalbHble
Iy3bIPU C CEPO3HBIM U TeMOpparndyecKuM COIEePsKU-

MbIM ((JIMKTEHBI) B 0OJIACTM THepeqHeNaTepaTbHO
MTOBEPXHOCTY KOJIEHHOTO CcycTaBa (6M3KO0 K 3arIaHu-
POBaHHOMY JOCTYITY). [I0 3a>KMBIEHUSI U ITUTENN3a-
Uy QIAVKTEH MTPOBOAWIIUCH TIEPEBS3KM, YTO TOCITY-
SKMUJIO TPUYMHOM OTCPOUYKM OTlepalu OCTEOCUHTE3A.

[Ipy MoOAroToBKe K omepaluu B pe3ylbTaTe OC-
MOTPOB CMEXHBIX CIELUAJIUCTOB YCTAHOBJEHbI
clengylolye COMyTCTByomMe anarHosbl: MBC; are-
POCKJIEPOTUYECKUIT KapAMOCKAepOo3; TUIMEPTOHU-
yeckast Oose3sHb II, puUCK cepmeyHO-COCYAUCTHIX
OCJIOKHEHUII — 4; caxapHblii auaber 2-ro TUIIA;
KOMIIEHCAI[UsI; COCTOSIHME TIOC/iAe MacTIKTOMUM
B 2014 r. 1m0 MOBOAY pakKa, COCTOSIHME MOCIe TUCTe-
pakTomum B 2015 T. 110 TOBOIY paKa, COCTOSIHME T10C-
Jie reMmuKkonoHskTomuu B 2018 r. mo mosomy paka;
KOaryJIonaTusi; 311304l HOCOBBIX KPOBOTEUEHMIT Ha
(oHe aHTMKOATYISIHTHOJM Tepamnuu; LiepedpoBacKy-
JiIpHast 60JIe3Hb; AVCLUMPKY/ISITOPHAs 3SHIedaaona-
TS 2 CT.

[MonydeHs! cyieAyIoNIve TaHHbIE TA60PATOPHBIX UC-
C/leg0BaHMIi: YPOBEHD ITTIOKO3bl KPOBU 7,87 MMOJIb/T;
sputpountsl 2,88x10'%/1m, remorno6un 83,00 r/i, re-
MaTokput 25,20%, neitkouutsl 1,37x10%/m1. C 1ebio
KOPPEeKLUMYM aHeMMM BBITIOJTHEHA TPaHCHY3UST OTHOI
03Bl 3PUTPOLUTAPHOM MaCChl M OJHOM 03Bl CBEXKEe-
3aMOPOXKEHHOI TJ1a3Mbl.

Ornepanysi BBITIOJIHEHA Ha 12-e CyT. Tocie Tpas-
Mbl TI0 3aIUIaHMPOBAHHON TexHuKke. [lom crnMHHO-
MO3TOBOJi aHecTe3uei Ha GoHe mepuonepauyoHHONM
AHTUOMOTUKOTIPOGMIAKTUKM Hedypokecumom 1,0 T
BHYTPUBEHHO, /3 TOJIOKEHUSI Ha CIIMHE C COTHYTHIM
KOJIEHHBIM CYCTaBOM Ha TPEYroJbHOM BaJMKe-TIO[-
CTaBKe IepeaHeNaTepaJbHbIM AOCTYIIOM OOHAa’KEHO
MeCTO MepesoMa JiaTepaabHOro Mblilenka jeBoit BBK.
[Mocte oTBepeHMs pparMeHTa JIaTepaJTbHOTO MbIIIIEN-
Ka BBISIBJIEHA II€HTpabHas MMIIpeccus: pparMeHTOB
CyCTaBHOM MTOBEePXHOCTHU. [Ipon3BeaeHbI peMITaKII U
CYCTaBHOJ TIOBEPXHOCTM U 3aIlojHeHue nedekra a-
soxocThio. [Tocime GuKcanyuyu jgaTepasbHOTO MBIIIEN-
Ka KOCTOHepskaTeslieM CyOXOHIPaJIbHO YCTAHOBJIEHO
YyeThIpe CTATMBAKOIIMX BUHTA AuamMeTrpom 4,0 MMm.
YcTaHOB/IeHAa OINOpHAasi MbIIEAKoBas IJIacTUHA
C TIPOKCMMAJIbHOM (pMKcalMeil MIThI0 U OUCTAIbHOM
¢dukcamnyein TpeMsi BMHTAMM C YIJIOBOM CTabGUIIb-
HOCTBIO IMaMeTpoM 3,5 MM, ITOC/Ie Yero paHa yIiu-
Ta IMOCIOHO HAmIyXo 6e3 mpeHupoBaHus (puc. 2).
Bpems onepauyn coctaBmwio 180 MUH., TYPHUKET HE
MCIIO/Tb30BaJICS.
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Puc. 2. PeHTreHOrpaMMbl ITPABOTO KOJIEHHOTO CYCTaBa, OTMEYAEeTCs YAOBIETBOPUTENbHAS pero3uliys pparmeHToB miato BBK:
a — MHTpaoTepalnyiOHHas peHTreHOrpaMMa B IIPSIMO¥A MPOeKIMK; b — MHTpaomepalMoHHasi peHTreHorpaMmma B 60KOBO#
TIPOEKITNHA; C — TIOC/IEOTIEPAIIIOHHAS] PEHTIeHOTpaMMa B MPSIMO¥t MpoeKinn; d — Imoc/ieonepanyoHHas peHTreHorpaMma

B GOKOBOIJ1 MTPOEKLUM

Fig. 2. X-rays of the right knee; satisfactory reduction of the tibial plateau fragments is observed:
a — intraoperative X-ray in AP view; b — intraoperative X-ray in lateral view; c — postoperative X-ray in AP view;

d — postoperative X-ray in lateral view

B nocsieomnepalioHHOM Ieprojie TPOBOAMUIUCE T1e-
peBsI3KM, Tepanusl aHajbreTukaMu. IIpoajieHHyI0 aH-
TUOUOTUKOTIPODUIAKTUKY He TipoBoawiu. Ha 7-e cyT.
MocjIe orepauuu y MalMeHTKY OCTpo Hapocwia (eb-
pWIbHAsS IMX0paaKa g0 39°, 06HapYKUIUCH SIBJIEHUS
MeCTHOT'O BOCIajeHMs] B BUe OTeka U TuIepeMun
KOXXM BepxHeit TpeTu rojieHu, Cepo3HO-THOIHOe OT-
JlensieMoe 13 TIoc/IeonepalMoHHoi paHsl. [TaneHTKa
repeBeieHa B IKCTPEHHYIO OMepalyoHHYIO, The et
ObUIa BBIMOJIHEHA OTepalus PeBM3UM MOCIeorepa-
LIMIOHHO paHbl roneHu. Ilocie CHATHS 1IBOB U3 PaHbI
3BaKyupoBaHO 0Kos0 100 MJ cepo3HO-THOMHOTO 3KC-
cynmara. [Ipy peBU3NUM 06HAPYKEHO PACIIPOCTPAHEHE
mpolecca K MMIUIAHTATy IO JiaTepasibHOM ITOBepX-
HOCTU U auctanbHO 1o xony BBK. B34t noces oTne-
JIIEMOTO 13 paHbl. PaHa MpOMbITA GOIBIINM 0ObEMOM
aHTUCENTUKOB. Hexkn3HecriocoGHble TKaHU Mcceye-
Hbl. KOHTpo/b KauecTBa OCTEOCHHTE3a He BBISIBUJ
MPU3HAKOB HECTaGWIBHOCTY MMIUIaHTaTa. I1070CTh
KOJIEHHOTO CyCTaBa He BCKpbIBajach, TaK Kak OTCYT-
CTBOBaJIO 6A/UIOTMPOBaHNE HAZKOIEeHHMKA. PaHa ocy-
nreHa. BeinosHeH remoctas. [1o xomy 3aTeKoB BBeZleHO
3 ¢parmenTa amcopbupyiomieit ryoku. HecmoTpst Ha
OCYIIECTBJIEHME KaueCTBEHHO! peBMU3UM, CTAOUIIb-
HOCTb MMILIAHTaTa, OTCYTCTBME B paHe HeKU3HeCIo-
COOHBIX TKaHeli, He ObUIO MMOJMHOM YBEPEHHOCTH B ee
pagMKaIbHOM caHALUMY U IMKBUIAIUM BCEX MOIOCTeH
TIpU YCIIOBUU YIIMBaHMS paHbl. Vicxopst u3 aToro, paHa
repmeTmsupoBana rieHkoit RENASY™ GO (Smith &
Nephew, CIITA) ¢ ycTaHOBKO# r'MGKOTO IJIAHTa U IO -
kioueHneM K Hacocy VAC (Vacuum Assisted Closure)
CUCTEMBI C CO3JaHMEM OTPUIATENbHOTO HAaBAeHMS
150 MM pT. cT. Ha 3-u CyT. mocjie peBU3UM BBITIOJIHE-
Ha TIOBTOPHAsl XUpypruueckas ob6paboTKa paHbl CO

cMmeHoit VAC-cHCTeMBbI B YOIOBUSX 0611eit aHeCcTe3un.
VhaneHbl HEXKM3HECTTOCOOHbIE TKAHM, OTMBITO CKY/I-
HOe reMoOpparuvyeckoe OThessieMoe, BbIIIOJTHEH KOH-
TPOJb CTAOUIBHOCTY UMILIaHTaTOB. Clienyomas pe-
BU3MOHHAs orlepals BbITTOIHeHa uepe3 5 cyT. B xoze
Hee nocsie yganeHusi VAC-cuCTeMbl KOHCTaTMPOBAaHO
OUMILleHME PaHbl U 3allONHEHMe ee TPaHYISLUSIMU,
YTO MO3BOMIWIO YKPBITh PaHy C HAJIOKEHKEM BTOPUY-
HBIX IIBOB (puUc. 3). PaHa 3axxuia.

Puc. 3. Buz paHbl oc/ie XUpypruyeckoit 06paboTku
u VAC-Tepanunu

Fig. 3. Wound appearance after surgical debridement
and VAC therapy
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Ha 13-e cyT. mocjie mOBTOPHOV PeBU3MU, TeOPIUI -
MeHTa U YIIMBaHUS paHbl CHSITHI UIBbI, NAlIIEHTKA BbI-
IcaHa Ha aMOyJIaTOpHOe JieueHue MoJ HabmogeHne
TpaBMaToJiora MOMUKIMHUKA C PEKOMEeHIAUSIMMU 10
OrpaHMYEeHMI0 OCeBOJ HATPy3KM Ha MPaByl HUKHIOK
KOHEYHOCTb ¥ HOILIEHUIO OpTe3a MPaBOro KOJIEHHOTO
cycrtaBa. Ha KOHTpOJIbHBIX pEHTreHOrpaMmax, BbI-
TIOJITHEHHBIX B 3TO BpeMsl, TPU3HAKY HECTAOMIbHOCTY
MMIUIQHTAaTOB OTCYTCTBOBa/M (puc. 4). ITaumeHTKa
royTyyasna aHTUOAKTepUaTbHYIO Tepamnuio IUPOKOTo
criektpa (HedTpuakcon 1,0 r 2 pasa B IeHb), KOTO-
pas 6buTa HauaTa B JeHb ITePBUYHON PEBU3UU PAHBI.
[ToceB oTamensieMoro u3 paHsl BBISIBUII POCT S. aureus,
YCTOMYMBOTO K OGEH3WJIMEHUIM/UINHY, HO UyBCTBU-
TEJIbHOTO K OOJBIIMHCTBY aHTUOMOTUKOB IIMPOKOTO
CIIeKTpa, B TOM umciie nedanocrnopuuam III mokomne-
Hus1. OgHaKO, YUUTHIBAS TOMOXKUTEIbHYI0 IMHAMUKY
B paHe M KyNMpoBaHMe BOCMAJIUTEIbHOTrO Mpoliecca,
MIPOJIJIEHHAS STUOTPOITHASI aHTUOAKTepUaTbHAS TEpa-
1Sl He Ha3Havyasaach.

UYepes 2 Hef. 1TOC/IE BBIMMCKY U3 CTallMOHApa Maly-
eHTKa BHOBb IIOCTYIIJIA B OTAeNeHME 110 IKCTPEHHBIM
MOKa3aHUSIM C peIUAVNBOMJINXOPALKU U MECTHBIX TPU-
3HAKOB BOCTIaJIeHNs. BoITIO;THEHBI peBU3US U OeOpu -
MEHT paHbl, rocTaHoBKa VAC-cucremsl. ITaneHTKa
royTyyasnga aHTUOAKTepUATbHYIO Tepanuio C y4eTOM
pe3ynbTaToB MmepBUYHOro nmocesa: ledrpuakcon 1,0 T
2 pasa B JeHb. Ha ¢oHe TMIOXPOMHON aHeMUM
C YpoBHEM remoriobuHa 76 r/in nposeneHa 3ddek-
TUBHAs TeMOTpaHCY3Us SPUTPOIUTAPHON B3BeCH,
B pe3y/IbTaTe Yero ypoBeHb reMOIJI06MHa MOBBICHIICS

@

Puc. 4. OTcyTCTBYME MPU3HAKOB HECTAOMIIBHOCTH
MMIUIAHTaTOB Ha KOHTPOJIbHBIX PeHTTreHorpaMMax Iociie
KyIMpPOBaHMsI IePBUYHOTO MH(DEKIMOHHOTO IIpoliecca,
riepes BbIIIMCKOI: a — MpsiMast IPOeKLIMSI;

b — 6okoBast mpoeKLMsI

Fig. 4. Absence of implant instability signs in control
x-rays after resolution of primary infectious process,
before discharge: a — AP view; b — lateral view

o 96 r/n. Ha 5-e CyT. BBITIOJTHEHBI TIOBTOPHASI PEBU-
3UsI ¥ AeOPUIMEHT PaHbl C 3aITOIHEHUEM ITOIKOKHBIX
IedeKTOB MSITKMX TKaHeil [eMEeHTHBIMMU CIiejicepamu
C KIMHAAMUIIMHOM U TeHTaMMUIIMHOM B Bue 6yc, 1mo-
CJIe 4ero paHa yuImra, KOHeYHOCTb MMMOOWIN3MPOBa-
Ha I'MIICOBOV ITOBSI3KO (pUC. 5). AHTHOaKTepuaTbHast
Tepamnus IpPoao/KEHA JIEBO(IOKCALIMHOM Hepopaib-
Ho 500 mr 2 pa3a B JeHb. Pana 3axkwia. Ha 11-ii meHb
TocJie orepalnyy IMalyeHTKa BbIllYcaHa Ha amOyia-
TOpPHOE JIEUeHME C PEKOMEHIAMUSIMY TPOIOJIKEHUS
aHTMOAKTepUATBHON Tepanuu A0 8 Hefd,. U IUIICOBO
MMMOOMIM3anuM 0o 4 mec.

B nowremytomieM maryeHTKa HaXOAMIach IO Ha-
6mIomeHeM  Bpauva-TpaBMaTojora amOyJlaTOPHOI
CTy>kObI. 1leMeHTHBIV crieiicep yoajaeH B CPOK 5 Mec.
1ocJie TpaBMbI, Yepe3 3,5 Mec. Ioc/ie ero IMoCTaHOB-
Ku (puc. 6). I[lociae CHSATUS TUIICOBOIM MMMOOUIM3a-
MY TIAIMEeHTKa 3aHMMAasIach JieuebHo (PU3KyIbTy-
pOIi, TOCTENEHHO paclIupsiia ABUTATENbHbINA PEXUM.
dnuM30m0B 060CTpeHMs MHPERIMM He ObLIO.

[TarmeHTKa OCMOTpPEHA B CPOK 2 Tofa mocie ore-
pamyu. OHa He IPeabSIBIISIET XXajl0o0 Ha O0Ib U OTEKH,
OIIYIlEHME HeCTaOMJIbHOCTM B 00JaCTM KOJEHHOTO
CyCTaBa, IOb3yeTCsI TPOCTHIO TOJMBKO TMPY XOabbe Ha
IJIATEJIbHbIE PACCTOSHUS, CAMOCTOSITEIbHO TTOTHU-
MaeTcsl M CITycKaeTcst 1o JiectHuile. O6beM [BIDKe-
HUI1 B KOJIEHHOM CYCTaBe OrpaHMYeH He3HAUUTEIbHO.
Crubanne B KolleHHOM cycTaBe 1o 80°, pasrubanue —
175°. dyHKIMOHAMbHAsS OlleHKa 1o mikage Lysholm
cocraBuia 79 6amios, no imkaae KSS — 80 6anios

(puc. 7).

Puc. 5. PeHTreHOrpaMMBbI [TOC/IE IPOBEJEHNS OTIepaIUU
TTOBTOPHOTO Ie6PUAMEHTA PAHBI C 3aTI0/THEHUEM JedeKTa
MSITKMX TKaHeli IIeMEeHTHBIM CIiejicepomM

C aHTUOMOTMKAMMU: @ — TIPSMast TPOEKIINS;

b — 6okoBast mpoeKuus

Fig. 5. X-rays after redebridement of the wound with

insertion of an antibiotic-impregnated cement spacer into
the soft tissue defect: a — AP view; b — lateral view
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Puc. 6. PeHTreHOrpaMMbl IPaBOro KOJIEHHOTO CyCTaBa
yepe3 5 Mec. mocsie TpaBMbl, CHSITUST TUTICOBOTA
MMMOOWIN3ALMY U YAATeHNS IIEMEHTHOTO crelicepa:
a — mpsMasi mpoekiys; b — 60KoBast MPoeKLys

Fig. 6. X-rays of the right knee 5 months after injury,
removal of the cast and cement spacer:

a — AP view; b — lateral view

Puc. 7. PeHTreHOI0TMYeCKNit pe3yabTaT JedyeHusI
yepes 2 rofa 1ocjue onepanumn:

a — MpsiMasi MPOeKIus;
b — 60KOBast MpoeKLIMS

Fig. 7. X-rays outcome of the treatment,
2 years after surgery:

a— AP view;

b — lateral view

OBCY>KJIEHUE

B nocsienHye roasl B TpaBMaTOMOTUM IIpOBefeHa pa-
60Ta 10 ONTUMM3AIUY TAKTUKY BeleHNS TallVIEHTOB,
MepeHeclInX OCTEeOCHHTE3, OCIOKHUBIIMICS TTy60-
KOV uHpeKIMein. IsMeHeHUsI, TPUHSTbIE TPaBMaTO-
JIOTUYECKMUM COOBIIECTBOM, KOCHYIUCH KaK BOITPOCOB
IMArHOCTUKY MHMEKIMM B 00JIaCTU ITEPEIOMOB Pas-
JIMYHBIX KOCTEI KOHEUYHOCTEN!, B TOM UMC/IEe Y BHYTPU-
CyCTaBHbIX IepeioMoB 1aTo BBK, Tak 1 TakTukM Jjie-
YeHMSI 3TOTO OCTIOKHEHUS.

KoHceHcyc B ompepeneHnM TMOHSATUS «MHGMEKIMS
II0C/IE OCTEOCHMHTE3a» HA CETOMHSIIHUI NeHb 3aK/II0-
YaeTcs B BBISIBJIEHUUM TOATBEPKIAIONIUX Y BEPOSIT-
HbIX TIpM3HaKoB uHObekuuu. K moaTBepKmamommm
MpM3HAKaM OTHOCSIT CBMII, WJIM PACXOXKIOEHME KpaeB
paHbl, COOOIIANIEecs ¢ KOCThIO VI MMILIAHTATOM,
a TaKke THOWHOE OTHeNsieMOe U3 paHbl WU TpU-
CYTCTBME THOSI BO BpeMSI PeBM3MOHHON OIeparn.
Hannune MUKPOOPTraHM3MOB MHPU TUCTOJIOTMUECKOM
MCCIIeTOBAaHMUY TKaHel 00JIacTy paHbl, a Takke (heHo-
TUTIIMYeCcKas UOeHTUGUKAIIUS KYJIbTYPbl BO30YIMUTES
KaK MMHMMYM B ABYX pa3[ejbHbIX 00pa3iax TKaHeit
MJIY TIOCEBAX I0Cie COHMMUKAIUY MMIUIAHTATOB TIPU
MMUKPOOVOIOTMYECKOM MCC/IeNOBAHUM TaKKe CBUAE-
TEJBCTBYIOT O Haymmumy uHGeKmn. Bece ocranbHbie
KJIMHUYeCKMe, PeHTTeHOJIOTMYecKue ¥ 1abopaTopHbIe
CYMIITOMBI SIBJISTFOTCSI JIUIITh BEPOSITHBIMY U HE CBUIE-
TEJbCTBYIOT O HaaMuYMMU MHMEKIMY, a TOIbKO MOTYT
MO3BOJIUTh TPEIIONOKNUTL 3TO OCIOKHEHME OCTeO-
cuHTesa [6]. O pasBuTUM MHPERIUU CBUAETENIbCTBY-
€T BbISIBJIEHME MMOATBEPKIAINMX KpuTepues. Tem He
MeHee TPU HATUIUY BEPOSITHBIX KIMHUYECKUX TTPU-
3HAKOB, TAKMX KaK MOBBINIEHNE TEMIIEPATYPhI, OT/Ie-
JIieMoe M3 paHbl, MeCTHAas TUIIEPTepPMUS U TUIepe-
MUsl, TIOJTyYeHa CIelu(pUUIHOCTh KaK MUHUMYM 95%
[10]. 3TO CBMAETENbCTBYET O HEOOXOOAMMOCTH KOM-
TIJIEKCHOM OIIeHKM BCEX KIMHUYECKUX U JabopaTop-
HbIX TaHHBIX IIPU MMOAO3PEHNM Ha Pa3sBUTHE paHHEe
MHGPEKLMY TToCIe OCTEOCHHTE3A.

Pasnmuume Mexxay IepUITPOTE3HON MHPEKLMeR u
mHeKIVeli 0cIe 0CTeOCHMHTE3a COCTOUT B TOM, UTO
TepesioM COTIPOBOXKIAETCS TOBPEXKIEHMEM MSTKUX
TKaHeil M KOCTM C HapylleHMeM KpOoBOOOpameHms
B 30He IMpeJIo/iiaraeMoro OrepaTMBHOrO BMella-
TenbcTBa. [Ipy 3TOM CTaGUIIBHOCTh (MKCALIUU TIepe-
JIOMa BaskKHA He TOJBKO )i MPOMWIAKTUKY, HO U JIJIST
ymeyeHus MHGEKIIUM T0cie ocTeocuHTesa [6, 10, 11].
ITpy HecTaOMJIBHOCTY BO3HMKAET IOPOYHBINA KPYT,
MpM KOTOPOM 3a CYET ITPOJOJIKAIONIEICS TpaBMaTH-
3alMM TKaHel pa3BMBAIOTCS BOCIAJeHMe, MeCTHas
MMMYHOCYIIpeccust ¥ rematoma. IIpoucxonpsmmast mpu
3TOM pPe30pOLMS KOCTY MPUBOIUT K PACIIATHIBAHUIO
mmMIutanTata. COBOKYITHOCTh 3TUX (DaKTOPOB CO3[AET
OyaronpusTHbIE YCIOBUS IJIS PasBUTUSL OaKTEPUIi.
[MpucoenyHenve uHGEKIMN, B CBOIO OYEPEb, YCYTY-
67151eT 0CTEONMM3 U HeCTaOMIIBHOCTD [12].

TeM He MeHee TIepesIoM MOKET KOHCOMMAVNPOBATD-
cs1 Ha ¢oHe pasBUBILENCS MHMEKUMU TIPU YCIOBUM
CTAaOMIbHOV BHYTPEHHE! GUKCcaLy 1 JKU3HECI0Co0-
HOCTY TKaHEl B 30He IlepeioMa B YCJIOBUSIX KaK MH-
TpaMemy/UISIPHOTO, TaK M HAKOCTHOTO OCTEOCUMHTEe3a.
CnenmoBaTe/ibHO, HEMeJIEHHAS dpaauKanus nHbek-
LMY HE BCerga SBSIETCS IEepBUUYHON Lenbio. [lpu
aIeKBaTHOM YpOBHE CTAaOWJIBHOCTM M OTCYTCTBUU
HEXM3HECTIOCOOHBIX TKaHel B paHe IOCae XUPYPIru-
YyeCKoil 06paboTKM I10 ITOBOAY MHMEKLMM UMILIAHTAT
MOXeT ObIThb OCTaBJIEH IO CpallleHus IepesoMa Ha
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(oHe TpoBemeHMs CYNPECCUBHON aHTUOAKTepUalb-
HOI Tepanum [§, 9, 12].

Wcxopst M3 3TOrO, CYIIECTBYET DS IIOIXOM0B
K JIeUeHMI0 MHQEKIUM ITOC/Ie OCTEOCHHTEe3a: 00paboT-
Ka paHbl U COXpaHEeHMe MMIUIAHTAaTa, 3aMeHa OJHO-
ro MMIUIAHTATa Ha APYTO¥ M yaajieHue MMIUIaHTaTa
C mepexofoM Ha HapyskHYI0 hukcaimio. ViccremoBanye
M. McNally ¢ coaBTOpamu, 6a3UpyooILeecs: Ha Pe3yib-
TaTax JjeuyeHus 443 mauueHToB, y 140 M3 KOTOpPBIX
MMIUIQHTAT OBbLT COXpaHeH, IT0Ka3ajao, YTO XUPYpP-
rmyeckasi o6paboTka C COXpaHEHUEM CTAOMIBHOTO
MMIUIQHTaTa HecoCTosiTenbHa B 21,4% ciiyyaes, 3a-
MeHa OJHOTO MMILUIAHTAaTa Ha JPYroit HecocTos-
TeqbHA B 12,5% ciIydyaeB, KOHBEpPCUS HAa HAPYKHYIO
ukcauo — B 10,3% cinyuaes. IIpu 3TOM He HaiigeHO
3aBUCUMOCTY MEKAY BpeMeHeM, MPOIIeIIM Tocye
TPaBMbI, ¥ MCXOAOM B CJIydasiX COXpaHEHUS] UMIUIaH-
Tarta [13].

Wtak, B HameM orIydyae Hatuume WHOEKIMUA
B 00/1aCTV OCTEOCMHTE3a He BbI3bIBAJIO COMHEHMIA.
Besyc1oBHO, ee pa3BUTHUIO MOIJIA CITOCOOCTBOBATD CO-
IyTCTBYIOIIASl COMAaTHYecKasr IMaTojorus. VmMenuchb
MOATBEPKIAIIINI (HaKTOp MHGEKIUM — CEepPO3HO-
THOJHOe OTHeNsieMoe U3 PaHbl — U P BEPOSITHBIX
MPU3HAKOB: (GeOopMIbHas INX0PaaKa, JIOKaJbHas TU-
rnepTepMusi, JabopaTopHbie JaHHbIe. TakKM 06pasomM,
peBU3MOHHAs omepalus 6bl1a OJHO3HAYHO ITOKAa3aHa
B IKCTPEHHOM IOpsifKe. B xome peBuM3um MMIUIaH-
TaT OKa3ajcs CTAOWIbHBIM. BBITIOSHEHO yaasieHue
BCeX HEXKM3HECTIOCOOHBIX TKaHel, OJHAaKO IT0CeB
B3SIT TOJNIbKO M3 PAHEBOIO OTHENSIEMOrO, UTO MOIJIO
YMEHBIIUTH BEPOSTHOCTh BepuduKaIuy Bo30yauTe-
JIS. U TIOC/IEYIOIIero Ha3sHAuYeHusT afeKBAaTHOM IaTo-
reHeTMYEeCKOV aHTMOAKTepUaabHONI Tepanuu. OmHU
aBTOPbI PEKOMEH/AYIOT TIOJTHYIO TePMEeTHU3aINI0 PaHbI
C ee aKTUBHBIM APEHMPOBAHNEM TTOCIIE PEBU3MOHHOM
onepauuu [1]. Ipyrue ucciemoBaTenyt NpenioynTa-
0T repMeTusanuio npu nomoinyu VAC-cucrem ¢ 1o-
clenymwolen 3TarHoi pesusneii [14]. B Hamem wiyvae
YBEpPEHHOCTY B PAAVKAITbHOCTY CAHAIIMOHHOI orepa-
LMY He ObII0, IO3TOMY PEBU3MOHHAS OTlepanys Oblia
3aBepuieHa ycTaHOBKOM VAC-cuctembl. Ocraetcs
OTKPBITHIM BOIIPOC O TOM, CKOJBKO IOC/IEN0BATEb-
HBIX PEBU3UI MPY YCIOBUYM COXPAHEHMS CTaOMUIIbHO-
¢ty GUKcauuM HeOoOXOAMMO BBIMIONHSITh IO 3aKphI-
TUSI paHbl WIN TIepPeXofa Ha OTKPBITOE ee BeleHMe.
ABTOpBI COOOINAIOT O BO3MOKHOCTM BBITIOTHEHUS
HEeCKOMbKMUX peBu3uii. Tak, Hampumep, IS CaHALIUU
oJaroB MHGEKINHM TI0C/Ie OCIOKHEHUI OCTEOCHHTE3a
repesioMoB Jiogbikek M. Herrera-Pérez ¢ coaBTopamu
TOBOPSIT O TOM, UTO KOJMYECTBO PEBU3MOHHBIX BMe-
IIaTEeIbCTB Y KAKIOTO MalyieHTa BapbMPOBAJIO OT 3 10
7 ipu cpemHeM KomdecTBe 5 onepariuii [15]. B Hamem
cTyyae ObII0 BBITIOMTHEHO TPU TI0C/IeI0OBATENbHbBIX pe-
BU3UU, ¥ TOJILKO TTOC/IEAHSS M3 HUX OblIa 3aBeplieHa
TIOJTHBIM YKPBITMEM paHbl. O6CyKmas JIUTeTbHOCTD
aHTUOaKTEePUATBHON Tepamnuu, CJIeAyeT CKa3aTb, YTO

OHAa JIOJIKHA MPOJO/DKAThCS IO 2 MeC. ocjie peBU3MU-
OHHOJ oniepaiuu [16, 17]. B Hamem ciryyae aHTHOaK-
TepuajbHasl Teparnus IpoAoKaaachk Bcero 13 mHeit
TOCJIe TOC/IeJHEN PeBU3UM, YTO MOTJIO IBUTHCSI OMHOM
U3 IPUYMH penyanBa MHGEKIIMOHHOTO ITpollecca.

[Tpu ouepenHO peBU3MM HAMM ObLUIN MCITOIb30Ba-
HbI aHTMOaKTepUaIbHbIE crieiicepsl. HecMoTps Ha To,
YTO 3Ta T€XHUKA AOCTATOUYHO LIMPOKO NMPUMEHSETCS
Kak B TPaBMaTOJIOTUM, TAK U B OPTOTIeA M, OHA MMeeT
psia HemocTaTKoB. Crericepsl U3 MOJIUMMETUIMETaKPH -
JlaTa C aHTMOMOTUKAMY He 3aMEeHSIOT XUPYPrUIecKyto
caHaiuioo. TOMbKO MOCIe TOrO KaK CKOMIIPOMEeTUPO-
BaHHbBIE ¥ MHOUIIMPOBAHHbBIE TKAHY YIAIEHBI, & paHa
IOCTATOYHO XOPOIIO TPOMBITA, MOXXHO MMILJIAHTUPO-
BaTh criericepsl [18].

Crnejicepsl JO/DKHBI ObITh ya/eHbl yepes 2—4 Hep,.,
TaK KaK KOHIIEHTPAIVS BbIIEISIONIEroCs: aHTUOMOTI-
Ka YMEHbIIIAeTCsl ¥ MOXKET CTaTb HeJOCTAaTOUHOM IJisi
VHTMOMPOBAHMSI MUKPOGIOPBI. OTO MOKET ITPUBECTU
K Pa3BUTHUIO Pe3UCTEHTHOCTHM U KOJIOHU3ALUU MUKPO-
OpraHM3MoB Ha crieiicepax [19]. OgHaKo UCIOIB30BA-
HJ€e JIOKAJIbHOJ aHTHOaKTEPUAIbHOM Tepanun B BUAE
aAHTMOAKTEPUATBHBIX CIIEICEePOB CHIDKAET YacTOTy pe-
UMaAUBOB MHGeKIMM ¢ 18,7% cryuaeB 6e3 ux MpuMeHe-
Hus 1o 10% crydaeB npu UX UCHIOAb30BaHuUM [13].

Hamu crieiicepsl 6bUIM IIPUMEHEHBI IIPU ITOBTOP-
HOM penyayBe uHbeKKu. OFHAKO UX yaaaeHNe BbI-
TIOJIHEHO TOJIBKO Uepes 5 mec., pu 3TOM HeOOJIbIIoe
MX KOJTMYECTBO He ObUIO HaliIeHO B TKAHSIX M OCTAIOCh
HeyJajsieHHbIM. TeM He MeHee OTCYTCTBUE peluauBa
MHGEKIMM B CPOK 2 Tofa IOCie orepanuu, cpaiie-
HMe epejioMa, OTHOCUTETbHO YI0BIETBOPUTEIbHBIN
(YHKUVOHAIBbHBIN pe3yIbTaT JeYeHUs CBUAETENb-
CTBYIOT O TIOJTHO¥ 3paguKanuy MHGEKINUA.

VHdeKIMs Mocae 0CTeOCHMHTE3a SIBJISIeTCsT Hanbo-
Jiee cepbe3HbIM MECTHBIM OCJIOXKHEHMEM oIlepanun
T10 IOBOAY MEePeIOMOB. DTO OCJ0KHEHME BCTpeYaeTCst
Jlaske TIpM COOIOIEeHUM BCEX KAHOHOB OCTEOCHHTE3A,
6epesKHOM OTHOIIEHMM K MSITKMM TKAHSM UM KOCTH,
CTAaOMIBHOV (MKCALIMY OTJIOMKOB B IIPaBWJIBHOM IO-
Jioc)keHUu. [Ipy 3TOM CKOMIOpPOMETHPOBAHHbIN COMa-
TUYECKUI CTATyC, CaXapHbIil I1abeT, JIOKaJbHbIe CO-
CYAUCTBbIEe PAcCTPONCTBA MOBBIIIAIOT PUCK Pa3BUTHUS
mHbekuyn. [TTaBHBIM ITPUHLIUIIOM JIEYEHUSI ITUX OC-
JIO)KHEHMI SIBJISIETCSI PaHHSIS paAyvKalabHas caHalus
ouara nHdekiMn. He MeHee BaKHBIM SIBJISIETCS BepU-
dukaius Bo30yOuUTeNs, a TaK)Ke ageKBaTHas MO Xa-
pakTepy U AJIUTEIbHOCTU aHTMOAKTepuasibHas Tepa-
nusi. OmHAKO YeTKue KPUTEPUM U aJITOPUTMBI BbIGOpA
criocoba yieueHns (COXpaHeHMe, 3aMeHa MMILIaHTaTa
MV TIepexof, Ha HapyKHYI0 (GUKCALNIO), KOIMIeCcTBa
Noc/ieloBaTebHbIX PEBU3MOHHBIX Ollepaluit Ipu pe-
UMAMBaX MHQERIMY, TPUMEHEHMS] aHTUOAKTEPUAIIb-
HbIX CIeiicepoB OTCYTCTBYIOT. Kpome TOTO, ITpyU KOH-
CTaTaluuy BaKHOCTY COXPaHEHMS] KPOBOOOpaIeHMs
B TKaHSIX 30HbI OIlepanyy, He06XOAMMOTO JJIsT IpaIu-
Karuu MHGEKIMM, HeOCTATOYHO BHUMAaHMS YA eJIsIeT-
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CS1 METOIMKAM M TEXHMKE BBITOJIHEHMS OCTEOCUMHTE3a.
H3-3a 3TOTO B psifie CIyuyaeB MPOVCXOAMUT 3HAUUTE/Ib-
Has JOTOJHUTEIbHAS TpaBMaTM3alMsl TKaHeil U UX
[€BaCKY/ISIpM3alysl, UTO 3HAUNTEIBHO YCIOXKHSIET Jie-
yeHMe B CJIy4yae MpuUcoeqHeHus MHPEKIIUA.

3AK/TIIOYEHUE

[IpencraBneHHBIN ciiy4yaiyi mokasaa, YTO Opu IPUH-
LMIIMAJIbHO BEPHOM IOAXOJE K JIeUeHUIO paHHel
MH@EKIINM TTOC/Ie OCTEOCUHTE3a B HAIlleil PyTUMHHOM
MpaKkTuKe ecTb psipn medeKkToB. B mepByo ouepenb,
9TO HEKOPPEKTHbIM 3a60p MaTepuasaoB Ajsi OakTe-
PUOIOTUYECKOTO MCC/IeJOBaHMS U HeaJeKBaTHas o
IJIUTENbHOCTY aHTMOaKkTepuanbHas Tepanus. s
YCIEUTHOTO JieueHUsI MHOEKIMOHHBIX OCI0KHEeHUIA
OCTEOCHHTe3a HeoOXoIMa KOMaHa CIIel[MaICTOB-
eIMHOMBIIIJIEHHUKOB, B KOTOPYIO, KpOMEe TpaBMaTo-
JIOTa, NO/DKHBI BXOOUTH TePAIeBThI, MMKPOOMOJIOTH,
KIMHMYeckue dapMakonoru. be3ycioBHo, pa3Butue

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuxk  ¢uHaHcuposarus.  ABTOpPbI  3aSIBJISIIOT
06 OTCYTCTBMM BHENIHEro (pMHAHCUPOBAHUS MIPU MPOBee-
HUY UCCIIeIOBaHMSI.

Bo3mocHblli KOH(AUKIM uHmMepecos. ABTODPHI JTeK/a-
PUPYIOT OTCYTCTBME SIBHBIX U MIOTEHIIMATbHBIX KOHMINKTOB
MHTEPEeCOB, CBSI3aHHbIX C MyOIMKaIMeii HaCTOSIIIe! CTaThu.

Omuueckas 3xkcnepmu3a. He nipymeHuma.

HngpopmupoeanHoe coenacue Ha nyéaukayuro. ABTOpbI
TIONTyYMJIM TIMCbMEHHOE coIyiacue Tal[MeHTa Ha IyOsuKa-
L0 MEAUIIMHCKUX JAHHBIX Y M306paskeHMIA.
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XpoHuueckui Hecneunduueckuii CNOHAUIUT Y NALLMEHTOB
€ noaarpu4ecKMM CNOHAUNOAPTPUTOM: aHANU3 KJIMHUYECKOM cepum
u 0630p NnUTEpaTypbl

A.A. BumrneBckuii !, [I.T. Haymos 12, M.M. lllenkyHoB !, T.A. HoBuiikas !

L @I'BY «Cankm-IlemepOypackuti HAy4HO-UCCe008amMeNbCKULI UHCMUmMym gmusuonyismoHonozuu» Munzdpasa Poccuu,
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Pedepar

AxkmyansHocme. [Tofarpuyueckuii CHOHIUIOAPTPUT — pefKasi M Majou3yyeHHas Ipymnna HeHGeKIOHHbBIX BOCIIaIUTeb-
HBIX [TOpaKeHUJi MO3BOHOUYHMKA, XapaKTePU3YIOIIascsl OTIAOXKeHMeM KPUCTaJIOB MOHOypaTa HaTpus B 3MUIYpaabHOM
MIPOCTPAHCTBe, MapaBepTeOpalbHbIX MSTKMX TKaHSIX UM MOpakeHMeM IOYroOoTPOCTYAThIX CycTaBOB. CUCTeMaTM3MPOBaH-
Hble TaHHbIe O TeueHU! MHGEeKIMOHHOTO CIIOHIMUINTA Y TIAl[MeHTOB C MOJArPUYEeCKUM CIIOHOMUIOAPTPUTOM B IUTepaType
OTCYTCTBYIOT.

Llens uccnedoséanuss — MPeCTaBUTh OTAATIEHHbIE Pe3Y/IbTaThl XMPYPrUUECKOTO JIeUeHNsI XPOHMUEeCKOTro MH(EKIIMOHHOTO
CIIOHJMINTA Y TALlMEeHTOB C NIOJarpoii ¥ CUCTeMaTU3MPOBaTh JaHHbIE IUTEPATYPBI IO pacCMaTpUBaEMOMY BOIIPOCY.
Mamepuan u memodsl. B K1MHMYECKYIO YaCTh UCCAeL0BaHMS BKIIOUEHbI 6 MalyeHTOB M10C/Ie0BaTeIbHO OIePUPOBaH-
HbIX B nepuoz ¢ 2018 mo 2021 r. [lyarHo3 nomarpuveckoro CIOHAWIOApTPUTA MU XPOHMUECKOTO OCTeOMMeNNTa Bepu-
buLMpoBaH MO pe3yabTaTaM TMCTOJIOTMYECKOTO U GAKTEPUOTIOTMYECKOTO MCCAeIOBaHMIT OMEpPalMOHHOTO MaTepuana.
KaramHe3 — He MeHee 12 mec. VI3yueHbl 0COOEHHOCTY KIMHUKO-Ta60PATOPHBIX, TYUEBbIX U TUCTOIOTMUECKUX TIPOSIB-
neHuit 3a6oneBanust. CucTeMaTU3AIMS TUTEPATYPhl MPOBEAEHA C UCIONb30BAaHMEM KPYMHEHIIMX 6a3 JaHHBIX MeIu-
uyMHCcKoi nutepatypbl PubMed, Google Scholar, eLIBRARY. I'lmy6una moucka — ¢ 2013 mo 2023 r. Kpurepuy BKIIOUEHUS :
YpOBeHb JoKa3aTeJbHOCTHU uccienoBannii [IB-1V, katamHe3 6 1 60/1ee Mecs1ieB, yka3aHue 0 xapaKkTepe JUarHoCTUUeCKUX
1 JIeyeOHBIX MaHUITYISILINIA.

Pesynvmamuit. CpegHuii BO3pacT MalUMEHTOB COCTaBMUI 55%9 jeT. [IynnuTenbHOCTDh moparpbl 8,0+5 jeT, quarHoCTU4ecKoit
ray3bl XpPOHMYECKOTo Hecreuduueckoro CioHAuIMTa 6,229 mec. B uccienoBaHuK MpeBaapoBay MoaMcerMeHTapHble
TOpaskeHusI MOSICHUYHOTO OTZeJ1a M03BOHOYHMKA. CornacHo kinaccudukauyu E. Pola ¢ coaBropamu (2017) BeISIB/ASUIU Cllefy-
ouye TUIbl cioHauanToB: B.3 (n=1),C.1 (n=1),C.3 (n=2) u C.4 (n = 2). B xnMHM4YeCcKoli KapTUHe MpeBaIupPOBa XpOHMUYEeC-
K1t BepTe6poreHHblit 601€B0OI CMHAPOM MHTEHCUBHOCTBIO 6,1+1,4 6a/10B o BAIIL. HeBposiornueckue paccTpoiicTBa I0O
mkane ASIA cootBeTcTBoBay THam B (n = 1) u C (n = 4). O6beM XUPypruyeckoro jeueHusi COOTBETCTBOBAJ TPEXKOIOHHO
PEKOHCTPYKLIMM U3 KOMOMHMPOBAHHOTO JOCTYIA B 2 CJIy4Yasix M M30JIMPOBAHHONM PEKOHCTPYKUUM IepefHeit KOTOHHBI —
B 2 CJIy4YasixX, TPEXKOJIOHHO peKOHCTPYKIIMM M3 IOPCATIBHOTO AOCTYIIa — B 1 ciTyyae M caHaLMy STMAypaabHOTO IPOCTPaHCTBA
U TlepenHelt KOMIOHHBI U3 LOPCAIbHOTO JOCTyMa — B 1 ciaydae. OTHaeHHbIe Pe3y/lbTaThl CBULETEeIbCTBYIOT 00 OTCYTCTBUM
peluanBa XpOHUYECKOTo Hecrenudnueckoro CIIOHAWINTA B 4 cIyvyasx, y 2 TalMeHTOB OTMeUeHbl Ioc/eonepalyioHHbIe
OCJIOKHEHMS], TIOTPe6OBaBIle PEBU3MOHHbBIX BMEIIATEIbCTB, TIOC/IE BBITIONHEHNMSI KOTOPBIX PElMIUBOB HeCTelpuuecKux
CIIOHJMUIUTOB He OTMEYEeHO.

Baxntoyenue. CoueTaHye XpOHUUECKOTO Hecrmennbnueckoro CIIOHIMINTA U MTOLATPhI SIBJISETCS PeIKOoii M MaJIo ONMUCaH-
HOJ B IUTeparype mnarosorueit. [[auTeNbHas TepaneBTUUECKas 1may3a, XpPOHUUECKMIT XxapaKkTep BepTe6poTreHHOro 6ore-
BOT'O CMHJIPOMAa B COUETAHMM C MOBBILIEHMEM YPOBHSI MOUEBOI KUCIOTHI U 06pa3oBaHMeM TodycoB BepTe6pabHOI JI0-
KaJIU3alUM — OTIMUUTENIbHbIE 0COGEHHOCTU 3a060/IeBaHMS, BbISIBIEHHbIE B XOJl€ aHaIM3a COOCTBEHHOTO KIMHUYECKOTO
MmaTepuana. HeBposmornyeckue HapyueHMsI IpM COYETaHUM CHOHIOMINUTA U MOAArPbl BO3HMKAIOT BCIENCTBME CTEHO3a
MTO3BOHOYHOTO KaHaJIa M0 MPUYMHE OBYX GAKTOPOB — IMUAYPATbHBIX abcieccoB U TOdycoB. ToCTUReHNE JIOKATHHOTO
KOHTPOJIS COYeTaHHO MaTOIOTMM BO3MOXKHO IIPY KOMOMHALIMY XUPYPTUUECKOTO BMellaTelbCTBa U JIUTeNbHOTO Mpue-
Ma TMIIOypPUKeMMYECKUX ITpernapaTosB.

KiroueBble CJIOBa: MOATPUYECKUI CTIOHAWIOAPTPUT, MOJATPA, CIOHIVITUT, TOQYCHI, TUTIEPYPUKEMMUSL.

IOnsa purupoBauus: BuurHeBckuit A.A., Haymos [I.T., lenxkyHoB M.M., HoBuuikas T.A. XpoHuueckuit Hecrenuduue-
CKMIA CIIOHAVWINT y TIAL[MEHTOB C MoJarpMueckM CIIOHAMI0APTPUTOM: aHAIM3 KIIMHUYECKOI cepuu 1 0630p TUTepaTy-
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Chronic Pyogenic Spondylitis in Patients with Spinal Gout:
A Case Series and Literature Review

Arkadiy A. Vishnevskiy !, Denis G. Naumov "2, Mikhail M. Shchelkunov!,
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Abstract

Background. Spinal gout is a rare and poorly described group of noninfectious inflammatory spinal lesions characterized by
the deposition of monosodium urate crystals in the epidural space, paravertebral soft tissues, and by facet joints damage.
There is no systematized data on the course of infectious spondylitis and spinal gout in the literature.

The aim of the study — to present long-term outcomes of surgical treatment of chronic pyogenic spondylitis in patients with
spinal gout and systematize the literature data on the issue.

Methods. The clinical part of the study included 6 consecutively operated patients in the period from 2018 to 2021.
The diagnosis of spinal gout and chronic pyogenic spondylitis was verified according to the results of histologic and
bacteriologic studies of surgical material. Catamnesis accounted for at least 12 months. We studied the peculiarities of
clinical and laboratory, radiological and histologic manifestations of the disease. Literature data systematization was carried
out in the databases PubMed, Google Scholar, eLIBRARY from 2013 to 2023. Inclusion criteria: level of evidence II B-1V,
catamnesis more or equal to 6 months, information on diagnostic and treatment measures.

Results. The average age of the patients was 55+9 years. The duration of the diagnostic pause was 8+5 years. Multisegmented
lesions of the lumbar (n = 6) spine prevailed. According to the classification of Pola E. et al. (2017) the following types of
spondylitis were identified: B.3 (n=1),C.1 (n=1),C.3 (n=2) and C.4 (n = 2). The clinical manifestation was dominated by
chronic back pain with an intensity of 6,1#1,4 VAS scores. Neurologic disorders of the lower extremities and pelvic (ASIA
scale) corresponded to types B (n = 1) and C (n = 4). The type of surgery: three-column reconstruction through combined
approach in 2 cases and isolated anterior column reconstruction in 2 cases, 360° fusion in 1 case, and debridement
of the epidural space and anterior column through posterior approach in 1 case. The follow-up results show the absence
of recurrence of spondylitis in 4 cases, in 2 patients there were postoperative complications that required revision, after
which no recurrence of spondylitis was noted. We selected 17 publications for literature review.

Conclusion. The combination of chronic pyogenic spondylitis and spinal gout is a rare and poorly described pathology in the
literature. Long therapeutic pause, chronic character of vertebrogenic pain syndrome in combination with increased uric
acid level and formation of tophi of vertebral localization are distinctive features of the disease. Neurologic disorders with
the combination of spondylitis and gout result from stenosis of the spinal canal due to two factors — epidural abscesses and
tophi. Achieving local control of the combined pathology is possible with a combination of surgical intervention and long-
term administration of hypouricemic drugs.

Keywords: spinal gout, spondylarthritis, gout, spondylitis, tophi, hyperuricemia.
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BBEJEHUE

CroHaMI0apTPUTBI — OBOIIMPHAs IpyIna 3aboyeBa-
HMI, 06beIVHSIONAs STUONOTMYECKM Pa3HOPOLHbBIE
BapMaHThl HeMHGEKIIMOHHbBIX BOCIAIUTENbHbIX I10-
pakeHMIt Mo3BOHOUHMKA [1]. IIo JaHHBIM aMepyuKaH-
CKOTO PEeBMAaToJI0rMYeckoro permcrpa, pacnpocrtpa-
HeHHOCTb nogarpsl B CIIIA mocturaer 37,6 ciiyyaeB Ha
1000 B3pocioro HaceneHus [2]. AHanu3 oTeyeCcTBEH-
HOJ CTaTUCTUKMU OEMOHCTPUPYET MeHbILIMe [OKa-
3aTeNM PacIpoCTpaHEeHHOCTH, Jocturas 31 ciayvan
Ha 1000 B3pocioro HaceneHus [3, 4]. Ilo atuonorun
NIPUHSTO BBIAENSATh CJIEAYIOLMEe BUIbl CIOHIWUIIO-
apTPUTOB: aHKWIO3UpYyIINit (6one3Hb bexTepesa),
TIcCOpUaTUYeCKUit 1 Iomarpudeckuii [5, 6].

Ilogarpa — cucrtemMHOe pelMIUBUpYIOlIee 3a60-
JleBaHMe, XapaKTepusylolleecs HapyluleHMeM MeTa-
60/11M3Ma MOUEBO¥ KUCIOTHI, OTIIOXKeHMEeM B pa3/iny-
HbIX TKaHSX KPUCTA/UIOB MOHOypara HaTpus (MYH)
M PasBUBAIOIIMMCS B CBSI3M C ITUM XPOHUYECKUM
BOCTIAJIEHMEM Y JIUI] C TUTIepypUKeMueit, 00yCI0BIeH-
HOJt BHeIlIHeCPeAOBbIMU U/WJIN TeHeTUUEeCKUMMU (aK-
TOopaMu. B pe3ynbpraTe HakoIIeHUs: Kpucrtasios MYH
B CMHOBMAJIbHOM XUAKOCTU U MSTKUX TKAHIX 06pasy-
10TCST TOQYCHI, JIOKAIMU3YIOUIMECs TPerMYyIeCTBeHHO
MHTpA- WIN NTapaapTUKYISIPHO [7].

Hapspy c TodycHbIM mopaskeHMEM CYCTaBOB KO-
HEYHOCTe, ONMcaHbl Iojarpuyeckue CIOHAUIO-
apTpuUThbl, KOTOpble MOIYT MMUTUPOBATh WHGEK-
LMOHHOE TIOpaXeHMe II03BOHOYHMKA, 3SKCTpa- u
MHTpaaypaibHble onyxonu [8, 9, 10, 11, 12]. Teuenne
3aboeBaHMs C OTVIOKeHMeM KpucTamioB MYH B snu-
IypaabHOM IPOCTPAHCTBE BJIeUeT 3a C000ii pa3BuUTIe
HeBposiornueckoro geduimra [13, 14]. ITo okanm3a-
LMY yYalle BCTPevyalTcs Mojarpuyeckie mopakeHus
MOSICHUYHOTO, peXXe — IPYLHOTO U LIEeTHOTO OTAE/N0B
MMO3BOHOYHMKA [15, 16].

Ins ycranoBnenus nuarHosa IIC, Hapsay ¢ Kiu-
HUYECKMMM MPOSIBIIEHUSIMU U TUTIEPYPUKEMMeIi (TI0-
BbIlIEHME MOYEBOV KMCIOTHI Bbille 360 MKMOIIb/M),
TpebyeTcs MpoBefeHNe TPernaHOOMOIICUM U/WIN WC-
CJIefOBaHMSI CMHOBUMAIBHON XKUIOKOCTU B MOJSPU30-
BaHHOM CBeTe, IPY KOTOPOM BBISIBJISIIOTCS TUTIMYHbIE
Kkpucraisl MYH [17, 18].

[lepBu4HOE yIOMMHaHME O TIOZArpUUYECKOM
cnonpmnoaptpute npuHagnexxut G.D. Kersley c co-
aBTOpamMy. ABTOPBI ONMUCAIU KIMHUYECKUN Caydan
C TIopaskeHMeM CYOOKUMITUTAIBHOTO OTHeNa M03BO-
HOYHMKA, COMPOBOXAAIINIICS pa3BUTHEM TeTpara-
pesay nmanueHra B Bo3pacte 21 roga [19].

Knuanyeckass kapTuHa 3ab6omeBaHMsI HeCHely-
(buyHa, XapaKTepU3yeTcs BEpTeOGPOreHHbIM O0I€BBIM
CMHIPOMOM B COUETAHUM C GOMSIMMU IO KOPEIIKOBO-
My Tuiy. HecmenimduuHbiii XapakTep KIMHUYECKUX
MIPOSIBJIEHMI 00YCIaBIMBAET TPYAHOCTb muddepeH-
IMATbHOM ITMATHOCTVKM 3a60/IeBaHMS U HEYOOBJIET-
BOpDUTE/IbHbIE PpE3y/IbTaTbl M30JMPOBAHHOI aHTHU-
O0aKTepMaJbHOI Tepanuu B CAy4YasxX [EePBUIHON
TPaKTOBKM 3a00jIeBaHMSI KaK XPOHUUYECKOro MHGEK-
LIMOHHOTO CIIOHAMJTUATA.

JuvHaMMKa HEBPOIOTMUECKUX PACCTPONCTB MMeEET
MpOrpeleHTHOE TeueHe, 3aBUCUT OT JOKaIu3alumn
MOpakeHMUsI U CTeleHM BOBAEYEHHOCTU B IATOJIO-
TMYEeCKUit TpPOllecC MHTPaKaHaAbHbIX HEeBPaJIbHBIX
cTpykTyp [20, 21, 22].

HecmoTrpss Ha O6onbllIoe KOJIMYECTBO ITyOJIMKa-
UM, TOCBSIEHHBIX IOJATPUUYECKUM TOPaKEHUSIM
cycTaBoB, MHGOpMaIus, Kacarollascs Iogarpude-
CKMX CHOHAMI0aPTPUTOB OorpaHuyeHa. B iureparype
MIpeACTaBIeHbl OMMCAHUS €IVHUYHBbIX HAOIIOmeHM
¥ MaJbIX KJIMHMUYECKUX CePUil, KpyITHeIas U3 KOTO-
pBIX BKJIIOYaeT 2 ciayJas [3]. A ynoMuHaHue O coueTa-
HUM MHPEKIVOHHOTO CIIOHAWINTA U IOAATPUYECKOT0
CIIOHMJIOAPTPUTA OTCYTCTBYIOT, TaK ke Kak U CUCTe-
MaTKU3MpPOBaHHbIE TaHHbIE [10 3TOMY BOIIPOCY.

Llenv uccnedosanuss — TPeNCTaBUTh OTHATEHHbIE
pes3yabTaThl XUPYPrUIECKOro jJeUeHUs] XPOHUYECKOT0
MHGEKIVOHHOTO CITOHAMINTA Y MaleHTOB C Iojar-
poit U cucTeMaTU3UPOBATh JaHHbIE JTUTEPATYPhI O
paccMaTpMBaeMoMy BOIIPOCY.

MATEPHAJI 1 METO/1bl

IuzaitH — Masasi KIMHMU4YecKass cepust M 0630p Jm-
TepaTyphl. B uccienoBanme BKIOUEHBI 6 MALEHTOB
MOC/IelOBaTeIbHO OIEPUPOBAHHBIX C XPOHUUECKUM
MHOEKIVMOHHBIM CIIOHAWJIUTOM Ha ¢GoOHe MoJarpbl
B niepuop ¢ 2018 mo 2021 r. KatamHes mpociexeH B
cpoku He meHee 1 roga (M*¥m = 4 roga 1 mec.*1 rop,
11 mec.; min — 1 rox, max — 6 JieT).

XapaKTepucTMKka NalyeHTOB, BKIUEHHBIX B MC-
cemoBaHMe, TpeacrasieHa B Tabmuie 1. C yueTom
TEeHJIEPHOr0 pachpeneneHus I[IpOaHaIU3UPOBAHbI
pe3y/bTaTbhl XUPYPru4Yeckoro jJeueHus 5 MyKUMH U
1 skeHIIVHBIL. [IMarHocTuveckas TPernaHoOMOICUs U3
ouara BepTeOpasbHON OEeCTPYKIMM BBHITIONIHEHA Ha
IOOIMepanMOHHOM STalle BO BCeX CIydasix, OLHAKO
3TUOIOTMYEeCKas BepubuKalmus AMardosa J0CTUTHYTa
TOJBKO 110 pe3ylbTaTaM MCCIeOBaHUS OllepalyoH-
HOT'0 MaTepuaia.
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TakTuKa XUPYPTUUECKOTOo JiedeHus 6a3mMpoBaIach
Ha BeAylleM KIMHUUYEeCKOM CMHApPOMe (BepTeOporeH-
Hasl HeCTabMIbHOCTb, HEBPOJIOTMYECKUI Te(pUIINT,
CUCTEMHBIN BOCHAIUTENbHbBIN OTBET MUK UX COYeTa-
HIE) U JIyUeBbIX XapaKTepUCTUKaxX MopakeHui (pac-
MIPOCTPaHEeHHOCTh, BOBJIeUeHNME TTapaBepTeOpaIbHbIX
TKaHEel, 3MUAYyPaJbHOTO MPOCTPAHCTBA, 3aJHel KO-
JIOHHBI). TUIl BepTeOPaANbHON HECTPYKIUM COOTHO-
cumm ¢ knaceuduranueit E. Pola ¢ coaBropamu [23].
C yyeTOM BapMaHTOB XUPYPTUUECKOTO JieUeHUS BbI-
oensivt 4 Tpynnbl: 1 — peKOHCTPYKUus 360° 13 KoM-
OGMHMPOBAHHOIO JIOCTYIA, 2 — PEKOHCTPYKLus 360°
U3 U30JIMPOBAHHOTO AOPCAJIBHOTO AOCTyIa, 3 — pe-
KOHCTpyKIusi 180° M3 mepemHero peTrporiepuToHe-
aJIbHOTO JIOCTYIA, 4 — CaHMUPYIOlllee BMellaTeabCTBO
U3 A,OPCAJIbHOTO JOCTYTIA.

Bo Bcex ciydasix MopaxeHue JIOKaJIM30BajloCh
B IOSICHUYHOM OTJejie TO3BOHOUYHMKA C TIpeuMy-
IIeCTBEHHBIM IOJIMCEerMeHTapHbIM (2 U 6osiee Mmo-
3BOHOYHO-JBUTATe/IbHbIX CErMEHTa) pa3pylleHuem
(5 maumenToB: 83,3%). ComracHO KiaacCUpUKAIUA
E. Pola c coaBTOpamMu OTMeUYeHbI CIIOHAMUIUTBI Clie-
oywomux tmnos: B.3(n=1),C.1 (n=1),C3(n=2)u
C.4 (n=2).

B crpykType
U3yYaIN:

— IJINTETbHOCTb OUaTHOCTUUECKMIT Tay3bl —
BpeMsI OT MOMEHTA IOSBAeHUsI TTePBbIX CUMIITOMOB
3a60j1eBaHMs 10 BepuduKalyy J1artHosa;

- OMOXMMMUECKMe TIoKa3aTenu KpPOBU — YpoO-
BeHb MoueBOi KuwIoThl (MK) 1 C-peakTMBHOTO 6eJika
(CPB);

— Pe3yabTaThl GAKTEPUOTIOTUYECKOTO U TUCTONO-
IMYECKOT0 MCCAeTOBaHUIA OGUOIICUITHOTO (TTOTy4YeH
B XOfe MpenornepalroHHOl TpernaHo OMOICUM TIOf,
mroopockonyeckM KOHTPOJIEM W3 ouara BepTe-
OGpaTbHOI IeCTPYKIMI) M OTIEPAIIIOHHOTO MaTepuaa;

— OTHa/leHHble pe3ylbTaThl — XapakTep M CPOK
pPa3BUTUSL OCIOKHEHUIA, IMHAMUKY KauyecTBa >KU3HU
C UCIIO/NIb30BaHMeM oIpocHuKa Oswestry Disability
Index (ODI) [24].

IucronorMueckoe  ucciefgoBaHue — MaTepuasa
M3 oyara BepTeOpaJbHOM MEeCTPYKUMMU BBIOTHSIIN
C IpUMeHEeHMEeM MeTOAAa CBETOBOW U IMONSIPU3YIOIIEei
MUKPOCKOTIMM. B KauecTBe sy4eBOM AMArHOCTUKU
Ha [JOOIepalyoOHHOM 3Talle BCeM MalyeHTaM IIpo-
BelleHbl CIMpaIbHAsl KOMITbIOTEpHAsT ToMoTrpadmst
(CKT) u MmarHuTHO-pe3oHaHCcHast Tomorpadust (MPT).
KoHTposnbHbIE TOYKM TOC/IEONEPALIMOHHOTO KOHTPO-
Jns: 3, 6, 12 mec. (CKT). Xapakrep 1 CpOK pa3BUTHUS
MOC/IeoNepalMOHHbIX OCJIOKHEHUI OLIeHUBA/IU 10
knaccudukauym V. Prinz ¢ coaBropamu [25].

g cucremMaTu3alyu JaHHBIX MO BOIMPOCaM Jie-
YyeHUs] CepOHETaTUBHBIX MOAArPUYECKUX CIIOHIAWUIIO-
apTPUTOB BBITIOJIHEH TIOMCK UM aHaAU3 JIUTepaTypbl
B 6a3ax maHHbIX PubMed, Google Scholar, eLIBRARY.

aHAIM3VUPYEMBIX  I1apaMeTpoB

Imy6uHa moucka — ¢ 2013 mo 2023 r. BRIIOUUTENIBHO.
KiwoueBple c/ioBa: moparpa, NomarpuM4eckuii CIOH-
IWIOApTPUT, TOPyCHOEe IOpakeHMe IT03BOHOUHM-
Ka, spinal gout, tophaceous spinal gout. Kpurepun
BKJIIOUEHMS] ITyOGIMKaluii B aHaiu3: 1) ypoBeHb JI0-
KasaTeJbHOCTU ucciegoBanuit II1B-1V; 2) katamHes,
MIPOCJ/IEXXEHHBIN B CPOKM HE MeHee 6 MeC.; 3) YeTKOe
yKasaHMe Ha XapaKTep MCIOJb30BaHHbBIX AMArHOCTH-
YeCKUX U JIeueOHbIX MaHUITYISIIIIA.

Ha mepBuuHOM 3Tame orobpaHo 25 crareir, 17
13 KOTOPBIX B ITOJIHOV Mepe COOTBETCTBOBAIM KpU-
TepusSM BK/IIOUEHMS B McclenoBaHue. VToroBomy
aHAIM3y MoaBepmiM 18 KIMHMYECKMX HabmoIe-
Huil. PacrpeneneHue ciaydyaeB II0 JIOKaAM3alUu:
C@1/5,5%),C/Th(1/5,5%),Th (6 /33,3%),L(9/50%),
C+L(1/5,5%).

CucreMaTu3alys JaHHBIX JIUTEPATypPbl BbITIOIHE-
Ha 110 CJIeAYIOIIMM pasfienaM: KIMHUuJIecKas KapTuHa;
METObI IMAarHOCTUKY / Ay depeHIaabHO IYMarHo-
CTUKMU; JIeueHue, B T.U. XUPypruyeckoe; OTaajeHHbIe
pe3ynbTaThl. Pe3ynbTarhl IpencTaB/ieHbl MOC/Ie KIM-
HUYEeCKO} 4aCTy HACTOSIIEro MCCaeqOBaHMSI.

CraTuCcTHUYECKNI aHaIN3

CTaTUCTUUECKMIT aHaIM3 BBINOJHEH B IPOrpaMme
Statistical Package for the Social Sciences (SPSS),
Bepcust 22.0 (SPSS Inc., Chicago, IL) ¢ nmpuMeHeHuU-
eM OIMcaTeabHbIX METOHOB (CpelHee 3HaueHUe,
CTaHJapTHOE OTKJIOHEHMe, MUHUMAaJbHOE U MAaKCHU-
MayibHOe 3HaueHus1). OleHKa 3HAUMMOCTU pa3andmii
B ITOKa3aTeJsie KaueCTBa XM3HM MalMEHTOB 10 U 0Cye
orepalnuy BbITIONHEHA C TIpuMeHeHueM T-Kpurtepus
VUIKOKCOHa (HEeHOpPMaJIbHOe paclipefeseHue Majio-
YMCIIEHHO BBIOOPKM).

PE3VJIbTATbBI

CpenHuii BO3pacT Mali€HTOB, BKAKOUYEHHbIX B KIIM-
HUYECKYI0 YacTh MCCIETOBaHMS, COCTaBMaI 55+9 jer
(min — 41; max — 65). [IIUTEeNbHOCTh AMarHOCTHUYE-
CKOJ1 Iay3bl XpOHUUECKOTO Hecren(uueckoro CroH-
IyuiiTa coctaBuiia 8+5 jret (min — 1; max — 15). B kiu-
HUYECKOI KapTUHe MTPEeBaIMPOBaIM BEPTEOPOreHHbIN
6071eBOJI CMHIPOM C MHTEHCUBHOCTBIO 6,1+1,4 6aioB
(min — 4; max — 8) ¥ KOpeIIKOBbI} C MHTEHCUBHOCTHIO
4,6*1,5 6a/ta (min — 2; max — 6). buoxummueckoe
MCCIeOBaHMe YPOBHS MOUYEBOI KUCIOThI CBUAETEb-
CTBOBAJI0O O 3HAUMMOM IIPeBBIIIEHNM ITOKa3aTes,
B CpemgHeM cocTaBuBIIero 523,5+¥47,9 MKMoJb/J1 (min —
456; max — 585 MrmMoib/m). Cpeguuii ypoBenb CPb —
21,15%8,6 mr/n (min — 10,5; max — 106,3 mr/x).

IuHaMMKa TIIOKasaTejeil KauyecTBa >XU3HU [0
/ Tocsie omepamuu: 66,3*11,5 u 37+16,4 6GaioB
(p = 0,27). C ydeTOM JOKaJIM3alMUM IpPEBATUPOBA-
qu Tonu- (5 HaOMOOeHuiT) M MOHOCEeIrMEHTapHbIe
(1 HabmoOOeHMe) MOpaskeHMUsT ITOSICHUYHOIO OTHesa
MTO3BOHOYHMKA.
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Bepudukauus rmogarpuyeckoii STMOJOTUM CIIOH-
IUJIOAPTPUTA BO BCEX HAOTIOMEHUSX HOCTUTHYTA ITy-
TeM TUCTOJIOTMYECKOr0 MCC/IeJOBaHMUS OlepaluoH-
HOro MaTepuana C IpMMeHeHMeM IOISIpU3YIole
MUKPOCKOTIMM M BU3yanmsaluei Kpucraanos MVYH.
Mopdomnornyeckass KapTuHA TUCTOJIOTUMYECKUX ITIpe-
mapaToB B McCCaedyemMoll cepuu MpeAcTaBieHa Ha
pucyHke 1. Oxpacka TreMaTOKCMJIMHOM WU 303U-
HOM, IIPOCMOTP CTEKOJI MPU MOJSIPU3YIOLIEM CBETeE.
[uarHocTuyeckoe 3HaUYeHMe uMeeT OOHapykeHUe
UroabuaThix KpucraanoB (MYH), pacronokeHHbIX
BHE- WIY BHYTPUKJIETOYHO U 06IaJA0IINX TBOHBIM
JyyenpesioMIeHUEM.

I'icronornyeckoe 3akjirueHMe OMUCHIBAET KOCT-
HO-XPSAIIEBYIO TKaHb C AUCTPODUIECKMMY M3MeHe-
HUsIMU, PparMeHThl (GUOPO3HOI TKAHY C OYarOBBIMU
OT/JIOKEHUSIMU C1a060 303MHOMDWIBHBIX TOMOTEHHBIX
Macc C o4aroBoii ¢Jiabo BbIpakeHHOI JaMMO-TIIa3-
MOIIMTapPHOM WMHMUIbTpALMEli, UTO COOTBETCTBYET
rnozjarpe.

Boimenenue BTOpMYHOI GIOpbl MyTeM 6GakTe-
PUOIOTUYECKOTO  MCCAeA0BaHUs  ONepalyoOHHOI0
MaTepuanga AOCTUTHYTO B 5 (83,3%) HabGMIOmeHUSIX,
3 M3 KOTOPBIX 06Jafany MYJIbTUPE3UCTEHTHOCTHIO
K aHTMOaKTepMaJbHBIM IIpernapaTaM. Bo Bcex cimy-
yasx MMOoJy4YeHbl 6akTepuu cemerictBa Staphylococcus
HEeCKONMbKUX BUAOB: S. aureus — 2, MRSA (meTtuumi-
JIMHPE3UCTEHTHBIN 30JIOTUCTBIV CTa(UIOKOKK) — 2,
MRSE (MeTUIMIIMHPE3UCTEHTHBIN SMUAEePMabHbIN
cTa@MIOKOKK) — 1.

O6beM XUPYPTrUUYECKOTO JIEUeHNSI COOTBETCTBOBAT
TPEXKOJIOHHOW PEKOHCTPYKLUMM U3 KOMOMHMPOBAH-

gy ™
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HOTO AO0CTyIa B 2 ciyyasx (nmopaxeHus tuma C.4),
M30/IMPOBAHHOM PEKOHCTPYKLMMU TTepeHeN KOJIOHHbBI
B 2 oiyvasix (rmopaxkenwusi Tuna B.3 u C.3), Tpexko-
JIOHHOM PEeKOHCTPYKUMM U3 [IOpPCaIbHOrO AOCTYyIIa
B 1 crydyae (nopakenue tuma C.3) M caHAUMMU SIIU-
IypaJibHOTO TIPOCTPAHCTBA M TepefHeil KOMOHHbI
U3 J[OPCAJIbHOTO JocTyma B 1 cirydae (mopaxkeHue
tuna C.1).

B mocieonepalimoHHOM Iepuojie BCe MalleHTbl
MOJTyYaIv aHTUOAKTEPUATbHYIO Teparuio B COOTBET-
CTBMUM C pe3ylbTaTaMy OaKTePUOJOTUIECKOTO WC-
CJIeoBaHMS OIlepaliOHHOTO MaTepuaina. B 5 (83,7%)
CTy4yasix BBISIBJIEHBI IITaMMbl Staphylococcus spp.,
TPU U3 KOTOPBIX 061a7aau TOAUPE3UCTEHTHOCTDIO.
B KoMIJIEKCHYI0 Tepamnuio BKIIOUEHbI TUIIOYPUKEMMU-
yeckue mpernapartsl (koaxunyi 0,5 Mr 2 pasa B CyT.,
aJqJIONyPUHOJ, afeHypPUK) IOA, KOHTPOJIEM YPOBHS
MK (meHee 320 mkmonb/n) u CPB.

PesynbTaThl XMpPypruyeckoro JieueHus Mpu Io-
marpuueckom crnoHgumoaprpure Tuma C.3 mo E. Pola
C COABTOpaMM MpeLCTaBIeHbl HA PUCYHKE 2.

B oTmaneHHOM Tiepuope BBISIBI€HBI OOUH CIy-
yali passutusi paHHeil (10-e cyT.) MOBEPXHOCTHO
MHOPEeRIMUM 00671aCTV XUPYPrMIeCKOrO BMeIIaTesb-
CTBa JieueHMe KOTOPOJi MPOBeJeHO C MPUMeHeHeM
CUCTEMbI OTPHUIIATENBHOTO JPEHUPOBAHUS PaHBbI,
U OOMH ciayuyayi mo3pHein (1 rom 2 mec.) mepuuMm-
IUIAaHTHOM pe30pOLyMy KOCTHOM TKaHM Ha YPOBHE
L5-S2, nmoTrpeboBaBiieii ymaneHus: 3amHeit ¢ukca-
uyuy. OTCYTCTBME penyauBa 3a607eBaHUS U OCIOXK-
HEHUI OTMEUEHO Yy 4 MalMeHTOB I0C/Ie TTEPBUYHOM

oriepanuyuyM Ha IIO3BOHOYHMKeE.

50 SRS T
{190 oA 7N

Puc. 1. Mopdosormueckast KapTMHa I'MCTOJIOTMYECKUX IIPEapaToB, CBETOBASI MUKPOCKOTINS :

a — TMraHTOK/IeTOUHAs BOCIIAINTe/bHAS PeaKlys B y4acTKax OTI0KEHMUS Coleit MOU€eBOi KMUCIOTHI.
b — Menkue uroapYaThie KPUCTAIIIBI B CMHOBUAIBHOI 000IOUKeE.

OKkpacka reMaTOKCUIMHOM U 303UHOM. YB.: a — x200; b — x400

Fig. 1. Morphologic structure of histological material, optical microscopy:
a — gigantocellular inflammatory reaction in the areas of uric acid salt deposition;

b — small needle-like crystals in the synovial membrane.

Stained with hematoxylin and eosin. Mag.: — x200; b — x400
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Puc. 2. PESVHbTaTbI XUPYPruyeCcKkoro jeueHus 1rnmpu rnogarpmieCckom CrioHaOmjIoapTpuTe TuIia C.3

o E. Pola c coaBTopamu:

a — 6okoBas npoekiyst CKT, Busyanus3upyercs: LeCcTPyKIMs 3aMbIKaTeNbHBIX IIaCTUH Ten L4, L5, S1;

b — T2 uMITyIbCHOI MIOC/IeA0BaTEMBbHOCTY 60KOBas Mpoekius MPT, BU3yanu3upyoTcsl MPU3HAKY CIIOHIUIOOUCIINTA
L4-S1, TodycHble Macchl B TPOEKIMYU OCTUCTIX OTPOCTKOB L4-5 MO3BOHKOB;

C — PeHTreHOrpamMMa IOSICHUYHOTO OTZela TT03BOHOYHIMKA B 60KOBOJ ITPOEKIIUY [TOC/Ie onepaiui, CTabuiabHoe
TI0JI0’Ke€HME OIIOPHBIX 3IeMEeHTOB TPaHCIeAUKY/ISIPHON MeTa/NIOKOHCTPYKLIVM M MEXTeI0BOI'0 TUTAHOBOI'O KeliikKa;

d — 6okoBas npoekuus CKT, 3 ropa 6 Mec. IIoc/ie BBITIOIHEHMST PeKOHCTPYKTMBHOI Ollepaliuy, oIpenessieTcs CTabuabHoe
TI0JIO’KeHNE OMTOPHBIX 37IeMEHTOB MeTAJUIOKOHCTPYKLIVY, CHOPMUPOBAHHBIN KOCTHBIN 610K, OTCYTCTBME MTPU3HAKOB

peunanBa HECHeI_U/I(l)I/I‘IECKOI‘O CIIOHIMJINTA

Fig. 2. Results of surgical treatment of pyogenic spondylitis type C.3 according to E. Pola et al. (2017) in spinal gout:
a — sagittal scan of CT, visualized destruction of the L4, L5, S1 end plates;
b — sagittal scan of T2 weighted image MRI, signs of spondylodiscitis are visualized L4-S1, tophus masses

in the projection of spinous processes of L4-5 vertebrae;

¢ — sagittal X-Ray scan after surgery, correct position of the instrumentation;
d — sagittal scan of CT, 3 years 6 months after reconstructive surgery, correct position of the instrumentation,
anterior and posterior fusion formation, no signs of recurrence of nonspecific spondylitis

OBCY>XIEHUE

AHanus 17 MCTOYHUKOB JUTEepaTypbl MO paccMma-
TpMBAaeMoOil TpoOJeMe I03BOJMUI BBIJEIUTDH Clie-
IyIolllyie OCOOEHHOCTM TeUeHUs MOoHJarpuyeckux
CTIOHAUI0APTPUTOB, ONIMCAaHHbIE HUKE:

- B KIMHMYECKOI KapTuHe 3aboyeBaHus Ipe-

obnmagman  BepreOporeHHbIi (18  HabmomeHUit),
peXke KOpEWIKOBbIii (4 HabGmomeHust) O60eBOit
CUH]IPOM;

— HEBPOJIOTUYECKUI HedUIIUT COOTBETCTBOBAJ
HV3KHEI Taparyieruy B 2 HabMoaeHusIX (MopaxkeHun
Th8-10 u L3-5), Terpanape3sy — B 2 HaOMIOAEHUSIX
(mopaxkenus C.2, C.4-6) 1 npeuMyllleCTBEHHO HMX-
HeMy Ilaparnapesy — B 8 ciayyasx;

— CHMKEHME CWIbl MBI HYDKHUX KOHEUHOCTeld
B GOJBIIMHCTBE HaGMIOeHMIi JocTurano 4 us 5 6a-
J10B (7 cny4yaes),

— CTOVIKOe TIOBBIIIEHME YPOBHS MOYEBOI KUC-
motel (B cpegHeM 601,7+66,6 Mkmonb/n), CPB
(59,5%23,6 mr/n) u neitkonUToB (10 15,7+6,4x10%/1).

— BaXHBIM  acmektoM  AuddepeHnaIbHOI
IMAaTHOCTUKM XPOHUYECKOTO Hecmeluduueckoro
croHaAWwINTa Ha (OHEe TOAArphl SIBISIACH HU3KAs
MHGOPMATUBHOCTh IOOIEPANVIOHHON TpenaHoou-
OTICMM M3 ouara BepTe6pasbHON AECTPYKIUM, KO-

TOpasi HX B OGHOM (yvae (Kak [0 JAaHHBIM Hallein
KIMHWYECKO cepuy, Tak U 10 JaHHBIM JINTePATypPhl)
He MT03BOJIMJIa YCTAHOBUTD 3TUOJIOTMYECKUI AMATHO3.
XapakTepuctuka paboT npeacTasieHa B Tabnuiie 2.

MHoroo6pasue KIMHUYECKUX (DOpPM MOpaskeHUs
IM03BOHOYHMKA IPU IIoJarpe rnoppasyMeBaeT pasind-
Hble M3MEHEHMs], BbIIBJsieMble IIPU CIOHIMUJIOTpA-
¢un, MPT u CKT [8, 9, 26, 27, 28]. JlyueBasi KapTuHa
MOAArpMUYeCcKOoro CIOHAMIOApTPUTa HecmeludpuyHa,
cxoxka € MPOSIBJIeHUSIMM Hecrlel[(prueckoro CrioHo-
JIOAUCITVTA U STIUOYPUTA, OHAKO B GOTBIIMHCTBE CITy-
yaeB OTMeYaly MHOTOYpPOBHEBble MHTpaKaHa/IbHbIE
9KCTpagypaibHble 06pa3oBaHust ¢ GOPMUPOBAHUEM
CTE€HO3a IMO3BOHOYHOIO KaHajla U MSTKOTOTKaHHbIE
KOMIIOHEHTHI (TO(dyChl) B MPOEKIUMU OCTUCTBIX OT-
poctkoB [13]. Ocob6eHHOCTM MP-IMarHOCTUKM CBO-
JSITCS K BU3yalu3aluy IPU3HaKOB YIUIOTHEHUS U He-
OIHOPOOHOCTU TapaapTUKY/ISPHBIX MSTKMUX TKaHeA
” 3po3uM (PaceTOYHbIX CYCTABOB C COMYTCTBYIOUIUM
BBITOTOM. MPT MO3BOJIIeT OOHAPYXKUTh TTOpakeHye
MEXIO03BOHKOBBIX CYCTaBOB, CTelleHb KOMIIPECCUM
CIIMHHOTO MO3ra U ero 3J1eMEHTOB, a Takke KOHTPO-
aupoBaTh 3(HEKTUBHOCTD TEpANMU MOAArphbl 61aro-
JIapsi BO3MO)XXHOCTM OLIeHMBAThb pa3Mepbl UM KOIN4Ye-
cTBO TodycoB B IMHaMuKe [18].
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KommblotepHas Tomorpadus (B cpaBHeHuM ¢ Y3U
u MPT) nosBosnser 6oee TOUHO auddepeHIipoBaTh
TOGYCHBIE MAacChl M OLIEHUTh CTEeIeHb Pa3pyIIeHNs
M03BOHKOB. OHY M3 MEePBbIX PabOT IO M3YUEHUIO JTy-
YyeBOll KapTMHBI TOQYCHOTO IOPasKeHUST TO3BOHOY-
Huka mmposenu R.M. Konatalapalli ¢ coaBropamu [29].
B mocnemyromux paboTax ObLIO MOKA3aHO, UTO UYB-
crButenbHOCTh CKT ripu nmogarpe cocrasmsiet 87-90%,
a ero crenupuaHocth — 83-84% [30, 31]. B mpenc-
TaBJIeHHOM Hamu KknmHM4Yeckoin cepum mpu CKT n
MPT BbIsIBIIEHBI TUMIMYHBIE TIPU3HAKYU ITOAArPUUECKO-
IO akCMaJbHOTO MOpaskeHUs MO3BOHOYHMKA: 3PO3UN
CYOXOHAPAIbHBIX IUIACTMH TIO03BOHKOB M CYCTaBOB,
TIPM3HAKY IETI03UTOB YPATOB B BUIE TO(PYCOB, IOKAIN-
3yIOIIMeCcsT KaK BHYTPUKOCTHO, TaK ¥ B 06JIaCTU AyTO-
OTPOCTYATHIX CYCTABOB U MapaapTUKY/SIPHBIX TKaHE.

CoBpeMeHHbIe TIOAXOAbI K XUPYPTUUECKOMY Jieue-
HUIO TIOAArpUYEecKMUX CIOHAMUI0APTPUTOB 3aKiIova-
I0TCSI B BBINIOJIHEHUM [JEKOMITPECCUBHOM JTaMUHIK-
TOMMM C OOHOBPEMEHHONM peBM3MEN MO3BOHOUHOTO
KaHa/a U ygajieHueM TapaapTUKYISIPHBIX U 3MUAY-
panbHbIX TOPyYCOB [32, 33, 34, 35]. [Ipu Hamuuuu Bep-
Te6POreHHOl HeCTaObWIBHOCTM OIepauysl TOIOJHS-
JIaCh TPAHCITEOVKY/ISIPHOV cTabmmmsanmeit [13, 15, 17].

V36paHHas HaMM TaKTMKA BeIeHMS IaIMeHTOB
¢ MHQEKIMOHHbIMM CIIOHAMIMTaMU Ha (poHe moma-
IpbI, BKIIOYAIONIAST KOMOMHAIIMIO XUPYPTUUECKOTO
JIeYeHMSI M KOHCEPBATUMBHOM TUIIOYPUKEMMUUYECKOM
U STUOTPOITHON aHTUOGAKTEpUATbHOIM Tepamuyu co-
[71aCyeTcsl C COBpeMEeHHbIMU MPUHLUMIIAMU JIeYeHUSs
IAHHOJ TPyNIIbl MAlMEHTOB [4, 14, 27, 31]. [Ipu sTOM
Mbl OTHaBanu IpeparnouTeHue 360° (B caydasx HalIu-
4us TPEXKOJOHHOM AecTpykuym) u 180° (B ywIOBUSIX
U30IMPOBAHHOIO TIOPakeHMsI IepedHell KOJIOHHBI)
PEKOHCTPYKLMUSM, UTO COTJIACYeTCSI C OIMBITOM, HaKO-
IVIEHHBIM B KJIMHMKE U JaHHBIMU JINTEPATYPbI.

JOIIOTHUTEJ/IbHASI THO®OPMALIMISI

Hcmounuk  ¢uHaHncupoeaHus.  ABTODBI  3asIBJISIIOT
006 OTCYTCTBMM BHeILIHero GMHAHCUPOBAHMS IPU MPOBeLe-
HUU UCCTEeN0BaHMUS.

Bo3moscHplli KOHGAUKM uHmepecos. ABTOPHI JeKia-
PUPYIOT OTCYTCTBYE SIBHBIX U TIOTEHIMATbHBIX KOHQIUKTOB
MHTEPECOB, CBSI3aHHBIX C MTyOIMKAIlVell HaCTOSIIIEeN CTaThH.

Amuueckas 3xkcnepmu3a. He npuMeHnma.

Hupopmuposannoe coanacue Ha ny6aukayuro. ABTOpsl
MONYYMIM TIUChbMEHHOE COoriacue TMAlieHTOB Ha y4yacTue
B MICCTIEIOBAHUM U ITyGIMKAIVIO Pe3YIbTaTOB.
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UCKYCCTBEHHbIA MHTENNEKT B TPABMATOJIOMMU U OPTONEAUMN.
PeanbHocTb, paHTa3nMmM unam obman?

A.IIL. Cepema® 2, A.A. [I>xaBagoB !, A.A. UepHblIi1 !

! ®I'FY «HayuoHansHblli MeOUYUHCKUT uccnedosamesibCkuli yeHmp mpasmamosiozuu u opmoneduu um. P.P. BpedeHa»
Munszdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

2 Akademust nocmounniomHozo obpasosarust PI'BY «DedepaivHblli HAYUHO-KAUHUUECKULL YeHMP CNeYUaIu3upo8aHHsix 6U008
MeOuyuHckoli nomowu u meduyuHckux mextonozuii ®MBA Poccuu», 2. Mocksa, Poccust

Pedepar

BeedeHue. B mocneqHue rofpl TeMa MCKYCCTBEHHOTO MHTe/uiekTa (M) B MeauiyHe BecbMa aKTMBHO OOCYXXKAAeTCsl Kak
pelleHMe He MPOCTO NepCIeKTUBHOE, HO ¥ M03BOJIsIIOlLIee YAYYIIUTDh Kakye-TO pe3yabTaTbl. 3HAUMUTEIbHBIN POCT MHTEPEe-
ca K cucremaMm M B Mupe Havasics B IIepBOJi NonoBMHe — cepenyHe 2010-X IT., 4YTO MO3BOAMIO PacCMaTPUBaTh BOIIPOC
NIpYMeHeHMsI TaAKMX CUCTEM Ha NMPaKTHUKe.

Llens uccnedoeanuss — IPOBeCTY aHAIMU3 BCeX 3aperMCTPUPOBAHHBIX B Hallleli CTpaHe Kak MeOULIMHCKOe M3Jesye Ipo-
IrPaMMHBIX IPOSYKTOB, B TOM UMCJIe C TeXHOJIOTMel UCKYCCTBEHHOTO MHTEIEKTa, M OLIeHUTb UX IPUMEHMUMOCTh B 06/1aCTU
TPaBMaTOJIOTUY U OPTOIEeSUM.

Mamepuan u memodsi. B viccienoBaHyue GbUTM BK/IIOUEHbI BCE MPOTPAMMHBIE MPOAYKTHI, MMEOIINE PETUCTPALMOHHOE
YIOOCTOBEPEHME MEIUIIMHCKOTO M3aenus o kogy OKIIA2 58.29.XX. XXX (Yoyru 1Mo U3gaHuio IpoYero mporpaMMHOTO o6e-
crieyeHus1). B rocymapcTBeHHOM peecTpe MeIUIIMHCKUX U3AeNni 1 opraHmu3auuii (MHAMBULYaIbHBIX IIpeAIIpMHMMaTesneii),
OCYIIECTBJISIIOIINX ITPOM3BOCTBO M M3TOTOBJIEHME MEANIIMHCKUX U3AENINIA, TIO COCTOSTHUIO Ha 14 deBpasa 2024 1. 110 Kpute-
PUIO BKITIOUEHMSI MbI 0GHapYXmiu 111 3aperucTpupoBaHHBIX POTPAMMHBIX TPOAYKTOB.

Pe3ynsmamet. Bce 3aperncTpupoBaHHbIe IPOTPaMMHbIe TPOAYKThI MbI IPEIJIOKMIN KIacCUGUIMPOBATh CJIeAYIOLUM 06-
pasoMm: cucTeMmbl, paboraronye ¢ u3obpakenussmu crannapra DICOM (47 urt., 42%), ¢ 1abopaTopHbiMy AaHHbIMU (20 IIT.,
18%), ¢ n3ob6paskeHUAMY IPU MUKpockonuu (7 WT., 6%), ¢ doTomnsobpaskeHusiMu (5 WT., 5%), MegUIIMHCKME MHbOPMALI-
OHHBbIE CUCTEMBI (4 IIT., 4%), CUCTEMbI aHA/IM3a TEKCTOBBIX TAHHBIX (3 LIT., 3%), CUCTEMbI TOAIEPKKY IIPUHSATHS BpaueGHbIX
perrennit (3 mwr., 3%), ananusa IKI/Xonrtep (2 1mT., 2%), MHble cucteMbl (16 mIT., 14%). CrcTeM, IPUMEHMMbIX B 06/1aCTU
TPaBMAaTOJOTUU U OPTOTIeAUM, 0KA3a7I0Ch 4 HIT. (4%).

Bakntouenue. K coxxaneHuIo, peaibHyI0 MPUMEHVMOCTb CYIIECTBYIOIIMX PELIeHMit B 06/1aCTU TPAaBMATOMIOTUM Y OPTOTIEAUN
MOXXHO PAaCLEHUTh KaK MUHUMAIbHYIO B CPAaBHEHUN C MYJIbMOHOJIOTHEl, OHKOJIOTHEI, JTAGOPaTOPHOIi AMAarHOCTUKON, T
TIPOTPAMMBI C MCKYCCTBEHHBIM MHTEJJIEKTOM Y3Ke JOOWINCh 3HAUNTE/IbHbIX YCIIeXOB.
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Artificial Intelligence in Traumatology and Orthopedics.
Reality, Fantasy or False Hopes?

Andrei P. Sereda -2, Alisagib A. Dzhavadov!, Alexander A. Cherny!

!Vreden National Medical Research Center of Traumatology and Orthopedics, St. Petersburg, Russia
2 Academy of Postgraduate Education of Federal Medical Biological Agency, Moscow, Russia

Abstract

Background. In recent years, the topic of artificial intelligence (AI) in medicine has been actively discussed not just as a
promising solution but the one that can help to improve some results. A significant growth of interest in Al systems all
over the world began in the early-mid 2010s, which allowed us to consider the practical application of such systems.

The aim of the study is to analyze all the software products (SP) registered in our country as a medical device, including
those with Al technology, and to evaluate their applicability in traumatology and orthopedics.

Methods. The study included all the SP having a registration certificate of a medical device according to the OKPD2
code 58.29.XX.XXX (services for publishing other software). In the state register of medical devices and organizations
(individual entrepreneurs), which is engaged in the production and manufacturing of medical devices, we found
111 registered SP according to the inclusion criterion, as at February 14, 2024.

Results. We proposed to categorize all registered SP as follows: systems working with the DICOM standard images
(47 pcs, 42%), laboratory data (20 pcs, 18%), microscopy images (7 pcs, 6%), photographic images (5 pcs, 5%), medical
information systems (4 pcs, 4%), text data mining systems (3 pcs, 3%), clinical decision support systems (3 pcs, 3%), Holter
ECG analysis (2 pcs, 2%), other systems (16 pcs, 14%). Systems applicable to traumatology and orthopedics accounted
for 4 pcs (4%).

Conclusions. Unfortunately, the real-world applicability of existing solutions in the field of traumatology and orthopedics
can be regarded as minimal in comparison with pulmonology, oncology, and laboratory diagnostics, where Al programs
have already achieved significant success.

Keywords: artificial intelligence, software, PACS, DICOM.
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BBEJEHUE

B mocnenHue rogpbl TeMa MCKYCCTBEHHOTO MHTEJIEK-
ta (U) B MenuiMHe BeCcbMa aKTUMBHO 0OCYXKIaeTcs
B HOBOCTHOJi JIEHTe, B PEryJSTOPHOM COOOIIecTBe,
¥ 10 MaHepe Iomauy MHGOpMaIMy HbIOCMeTKepamMu
M KypHQJIMCTaMM He TPOCTO IepCHeKkTUBHA, a yxke
MO3BOJISIET YIYYIINTD KaKMe-TO Pe3y/IbTaThl.

3HAuUUTENbHBI POCT MHTepeca K cucremam WU
B MMpe Hayajcs B MEPBOI IOJIOBUMHE — CepeayHe
2010-x rr. 3a MHTEpecoM IIOCAeN0BaIM 3HAUUTE/Ib-
Hble MHBECTULIVM, KOTOPBIE MTO3BOIMIN BBIXOAUTD HA
KOHEYHBbII MPOIYKT M pacCMaTpUBaTh BOIIPOC ITpUMe-
HeHMsI TAKUX CUCTEeM Ha IIpaKkTUKe.

B xoH1ie 2016-2019 rr. cymiecTBOBaa HeKuit Ipa-
BOBOI1 BakyyM, KOTOpBI/i IOApa3yMeBal BO3MOXK-
HOCTb MCITO/Ib30BAaHMUSI B MeOUIIMHE TeX WU UHBIX
KOMIIBIOTEPHBIX MPOrpaMM, peaan3ylonnux TeXHOJIO-
ruu VY, 6e3 He0O6XOOMMOCTY UX PETMCTPaLIM KaK 13-
Ienus MeIUIIMHCKOTO Ha3HaYeHusl.

C 2020 r. peructpaljyOHHOE yOAOCTOBEPEHME Me-
OIULUMHCKOTO M3Lenusl Oas MPOorpaMM C MUCIOJIb30-
BaHMeM TexHonoruit U B MmeguiiHe cTanao o6s3a-
TenbHbIM. B ampesie 2020 r. 6b11a 3aperucTpMUpoOBaHa
repBas IporpaMma — CepBUC MOANEePXKKU TPUHSITUS
BpauyeOHbBIX pellleHuit B o6JacTu Tepamnuu, Kapau-
onorun Webiomed, paspaboTaHHbBI pe3UIEHTOM
«CKonMKOoBO» — Kommaumeir «K-JIab»!, a B aBrycre
2020 r. 6b11 3aperucTpupoBaH cepBuc Botkin.Al kom-
nauuu «VHTeJUIOmKUK» s nuarHoctukyu COVID-
MHEeBMOHMII 10 paHHbIM DICOM wm3o06paskeHMit.
Hauasicst 6yM pasBUTHUS MPOTPAaMMHBIX ITPOIYKTOB.
WHBecTMLMM B 3Ty OTpacib MOpPaskaloT BOOOpake-
Hue. Hampumep, Botkin.Al cymmapHo npuBiek 6osee
150 mutH py6.% % Ha pa3paboOTKy CUCTEM ITOAAEPKKU
npuHATUS Bpaue6HbIX perneHuit (CIITIBP) B pamkax
KOHKypca HalyMoHaIbHO! TEXHOJOTUMYECKOM UHMU-
uuatuBbel AI’'m Doctor 6p110 HampasieHo 200 MIH
py6.%, TenmememuuuHckas 1wiatdopma Medsenger.
Al pesupenta «CKOAKOBO» KomnaHuu «Ainllat» —
60 muH py06.° 1 Tak ganee.

ITpu sTOM Y TOTO 3Ke cepBuca Botkin.Al mosske peru-
CTpalIMOHHOE YAOCTOBEepeHNe ObUIO OTO3BAHO «B CBSI-
3U C YyTpO30¥i IpMUMHEHMS Bpeda KU3HU U 3J0POBbIO
rpakgaH», MpUUYEeM IIPUOCTAHOBKA paboThl cepBumca
He TIOBJIMSIA Ha JieueOHbIV MPOLIeCC: «CIeluaanucTbl
MPU3BIBAIOT HE PacCMaTpMBaTh CEPbE3HO HU paboTy,
HM IIPMOCTaHOBKY paboTsl Botkin.AI — oco6oro sHaue-
HMS B JeSITeJIbHOCTY Bpaveil OHa He uMesia»®; Ha caiTe
KOHKypca AI’m Doctor Ham He ygaaoch OGHApPYKUTb
CBeZleHMs O pe3y/ibTaTax, a CBeJeHMIt O perucrpauumn
Medsenger.Al HaM He yIa/IoCh HAiTU COBCEM.

TepHUCTBIN MMYyTh MHHOBALIMII BCErga MMeeT CTa-
IUI0 YMUPaHUS 4acCTU MPOEKTOB, U 3TO HOPMAaJIbHO.
HeB03MOXHO M3MEHUTDb CTaHAAPTHBIE 3Tallbl BHEADE-
HMSI: HaJeX]I, PUCKOBBIX IMMOHEPOB, BEHUYPHBIX IIPO-
€KTOB, CXJIOTIbIBAHMSI MbUIbHBIX ITy3bIP€ii, BBIKMBILINX
MocJie TIepBOro Kpu3uca, BHeAPEHHBIX BIOCAECTBUN
Y OKOHYATEeJbHO BbIKMBIIMX.

WuBectuuuu B cpepy UM B MeguLiiHe TPOIOIIKA-
fotcst. B 2023 r. cyobektam Poccuiickoit ®enepatym
paspelieHo 3aKymnaTtb cucrtemMsl ¢ UM 3a cueT cpencTB
denmepanpHOro npoekra «Co3gaHyue enyHOro Mudpo-
BOro KoHTypa Ha ocHOBe ETVIC3».B 2023 r. cyMMapHbIi
00beM 3aKYIIOK IO 3TOMY IPOEKTY cocTaBui 450 MIH
py6ueii, sakynku B 2024 1. mpopospkaioTcst. Hambomnee
KpYITHbIE 1O (DMHAHCOBBIM ITOKA3aTessIM ITOCTaBIIN-
Ky pemennii: Care Mentor Al, «Ilenbc», «I[TnaTdopma
Tperbe Muenue», Webiomed, Sber Med Al,
«IOCAP+», «DTtusmucbmoMeny», «Pagmomkukc PVYC».
B 2024 r. UN-nyarHoCcTUKy Opy MpOBEIEeHMUM MaMMO-
rpaduy B KauecTBe «BTOPOrO MHEHMS» pa3pelIeHo
oriaumBaTh 1o OMC’.

B nmro6om ciryuae SKMBOTpememrymas M akKTUBHO
pasBuBalOUascs TeMa KOMITbIOTEPHBIX MPOTpaMM U
NN s3acnykuBaeT MHTEpeca M aHa/IM3a HA OpeaMeT
BO3MOSKHOCTE M CYIIECTBYIOIINX pellleHunii B obiac-
TU TPaBMAaTOJOTUM U OPTOTIEIUMN.

Ilens — TPOBECTU aHAAM3 BCeX 3aperucTpUpOBaH-
HBIX B Hallleli CTpaHe Kak MeAUILIMHCKOe U3enue mpo-
IrpaMMHbBIX ITPOAYKTOB, B TOM 4YMC/Ie C TEXHOJIOTMEeN
MCKYCCTBEHHOTO MHTEJIEKTA, U OLIEHUTD UX IPUMEHMU-
MOCTb B 0071aCTM TPaBMaTOIOTUM U OPTOIEAVIN.

! U-cuctemMa TMOAAEPKKM BpayeGHBIX peIleHuit BIepBble TOMyuYmMaa perucrpaumio kak memmsgenue. URL: https://vademec.ru/
news/2020/04/23/ii-sistema-podderzhki-vrachebnykh-resheniy-vpervye-poluchila-registratsiyu-kak-medizdelie/ (mata o6paiieHus

15 despansa 2024 r.).

2 3aperMcTpMpoOBaHO MEepBOe MporpaMMHoe obecreuenne ¢ MM mus aHammsa memuiumHCKuX cHUMKOB. URL: https://vademec.ru/
news/%3E/news/2020/11/05/zaregistrirovano-pervoe-programmnoe-obespechenie-s-ii-dlya-analiza-meditsinskikh-snimkov/ (mata

obpamuienus 15 despasns 2024 r.).

3 Cepsuc Botkin.Al 3a 51,8 muH py6sneit BHegpuiau B «OTKpbITYI0 KiHMKy». URL: https://vademec.ru/news/2022/06/21/servis-botkin-
ai-za-51-8-mln-rubley-vnedrili-v-otkrytuyu-kliniku/ (mata o6pamienus 15 despans 2024 r.).

4 Ha paspa6otky MU-cucteM sl TOCTAaHOBKY AyarHo3a HampassaT 200 miaH py6ueit. URL: https://vademec.ru/news/2022/05/11/na-
razrabotku-ii-sistem-dlya-postanovki-diagnoza-napravyat-200-mln-rubley-/ (maTa o6paienust 15 deBpans 2024 1.).

5 MenuenTtp «XXI Bek» BHenpui UU-mnatdopmy Medsenger 3a 60 mutH py6ieit. URL: https://vademec.ru/news/2023/04/20/medtsentr-
xxi-vek-vnedril-ii-platformu-medsenger-za-60-mln-rubley/ (gaTa o6paiuenus 15 peBpans 2024 r.).

¢ «b»: PocagpaBHaA30p MPMOCTAaHOBWI NIPMMeHeHe MeJUIIMHCKOTO UCKyccTBeHHOTo mHTewiekra Botkin. Al URL: https://www.bfm.

ru/news/538472 (mata obparuenus 15 dpespans 2024 r.).

7 Mun3sppas: B 2023 rogy pernonsl mpuobpenu 106 megusnenuii c I Ha 450 mutH py6ieit. URL: https://vademec.ru/news/news/2024/02/08/
minzdrav-v-2023-godu-regiony-priobreli-106-medizdeliy-s-ii-na-450-mln-rubley/ (nata o6pamenus 15 peBpasns 2024 1.).
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MATEPHAJI 1 METO/1bl

B uccenoBanue 66U1M BKIIOUEHBI BCe MTPOTPaMMHbIe
IIPOIYKThI, UMeOLIe peruCTpaliOHHOe YA,0CTOBepe-
HMEe MeIUIMHCKOro usmenust mo xogy OKITI2 58.29.
XX XXX (Ycinyru 1o usgaHuio Impovero nporpaMMHO-
ro obecrieueHus).

B rocymapcTBeHHOM peecTpe MeIULIMHCKUX W3-
Jenuit U opranmsauuit (MHAUBUAYAIbHBIX IIpepy-
HMUMaTesel), OCYIIEeCTBIISIOINX TPOU3BOLCTBO U U3-
rOTOBJIEHME MeIULIVHCKUX U3[eNuil, 10 COCTOSIHUIO
Ha 14 despansa 2024 r. 10 KPUTEPUIO BKIIOYEHUS MbI
obHapyskmuau 111 3aperucTpupoBaHHBIX MPOTPaAMM-
HBIX MPOAYKTOB. [IMK JaThl X perucTpauum npuiIen-
cs1 Ha 2021-2022 rr. (puc. 1), 59,5% nporpamm oka-
3a/IMCh OTeueCcTBeHHbIMU, a 40,5% — 3apybesKkHbIMU
(tabm. 1).

YacTp mporpaMm, MCHONb3yEMBIX B MeIMIMHE,
6bl7a 3apeructTpupoBaHa paHee 2017 r., Korma 6bl1a

25

BO3MOXHa perucrpanus no koxy OKII, a He OKIII2.
B 2009-2017 rr. mo kogam OKII 6buIM 3aperucTpu-
pPOBaHbI MHOTME MEIUIIMHCKIE YU JIaG0OpATOPHbIE MH-
dbopMaloHHbIe CUCTEMbl, COOTBETCTBEHHO, OHU He
MONaJaloT MOJ Halll KpUTepuit BriIoueHMs. OgHaKo
Mbl He BUIMM B 5TOM OTpaHMUYEHUN ISl Halllero uc-
C1e0BaHM, IIOCKOIBKY 3pa passutus MU HacTynuia
To3Ke.

Kputepnuu uckintoueHMs: — He IIPUMEHSIUCE.

IMocne dopmupoBanus rpyrmnsl 13 111 nporpamm-
HBIX MPOAYKTOB JJIT KaKAOr0 M3 HUX ObLI OCYIIECT-
BJIEH I10C/IeJ0BaTeNbHbIN ITIOUCK U U3YUEeHHUe:

« uHbOpPMaLIMK Ha caliTe IPOU3BOIUTENS;

o uHbOpPMaLNY B PYKOBOJCTBAX IO ITPMMEHEHUIO;

» MH(OpPMaLMM O HAYYHBIX MyOIMKAIUIX Ha caii-
Te IIPOU3BOAUTEIIS;

e HayuHbIX my6nukaiuit B PubMed u eLIBRARY
10 KaXXA,0My [IPOrPaMMHOMY IIPOAYKTY.

22 2%
20 18 18

2 14
& 15 S Puc. 1. Pacnipenenenue
% NIPOrpaMMHBIX IIPOLYKTOB I10 faTe
5 10 perucrpanyy Kak MeJUIMHCKOIO
= U3genust

5 3 Fig. 1. Distribution of software

1 products by the date of their
0 — . registration as a medical device
2017 2018 2019 2020 2021 2022 2023 2024
log
Tabnuua 1
PacnipeneneHue 3aperucTpupoBaHHBIX IPOTPAMMHBIX IPOAYKTOB II0 MECTY HaXOKAEHUSI
OopraHu3auM-IPOU3BOANTEIS
Kon-Bo Koi-BO
Jlokaius N Jlokauus o
3aperucTpUpPOBAHHBIX % 3aperucTpUpPOBaHHBIX %
MIPOU3BOAUTENS MIPOV3BOANTENS
porpamMmm porpamMmm
Poccus 66 59,5 HoBocubupck 1 0,9
Mockaa 40 36,0 3apybexicHble cmpaHsl 45 40,5
CaukTt-Tletep6ypr 6 5,4 CIIA 15 13,5
Kanyra 3 2,7 Tepmanms 9 8,1
ExkaTepuHOypr 2 1,8 Hupepnangsl 4 3,6
IleTpo3aBoACcK 2 1,8 lIBenms 4 3,6
MockoBcKas 00/1aCTh 2 1,8 dpaHIy 3 2,7
Boponesx 2 1,8 SIoHNs 3 2,7
SIKyTCK 1 0,9 Kanaza 1 0,9
Tatapcran 1 0,9 Isertapus 1 0,9
[Tepmb 1 0,9 Hopserusa 1 0,9
KpacnHosipck 1 0,9 Wranmusa 1 0,9
Kasanp 1 0,9 CLIA/Tepmanmst 1 0,9
WKeBCK 1 0,9 CIIIA/Benbrus 1 0,9
Hwusxkunit Hosropog, 1 0,9 JInuTBa 1 0,9
CTaBpoIoib 1 0,9 Hroro 111 100,0
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B xopme srama nmoucka nabOpManuyu Mbl OlleHU-
BaJIM MpPeMMYILIEeCTBEHHbII MPOrpaMMHbBIN TIPUH-
Iun paboThl, MPEIJIOKUB CBOKW KiIacCupUKALMIO,
Haiuuue snemMeHToB UM, a Takke 06/1aCTh KIMHU-
YeCKOro rmnpMMeHeHusd, 1 oIipenesjdaan nMpmurogHoCcTb
NpUMEHEHUS OJi1 OKasaHUs MeIUIMHCKON IOMO-
Y manyueHTaM TpPaBMaToOJOTO-0pPTOIeanYecKoro
podus.

ITog snemenTamu MM MbI HNOHMMAJM BO3MOX-
HOCTb JII060TO aBTOMATUYECKOTO WIIM IMOJyaBTOMA-
TUYECKOro aHa/IM3a MeOMUOMHCKUX OaHHBbIX C IT0JIY-
YyeHMeM pe3y/ibTaTOB M3MepeHMUi, OMMUCAHUM WIN
peKoMeHAaI .

PE3VJIbTATbBI

Bce 3aperucrpupoBaHHble NPOrpPaMMHbIE MTPOLYKTbI
Mbl TIPEIJIOKMIN KIACCUPUIIMPOBATD CeAYIOIIUM
obpasom (Tabi. 2): cucTeMsl, paboTatomiye ¢ u3obpa-
skeHusimu crangapra DICOM (47 wirt., 42%), ¢ tabopa-
TOpHBIMU JaHHbIMU (20 1IT., 18%), ¢ M306paskeHUSIMU
npu Mukpockoruu (7 mrT., 6%), ¢ hoTonsobpaskeHu-
avu (5 mrr., 5%), MeguUMHCKME MH(MOPMAIMOHHbBIE
cuctemMbl (4 1WIT., 4%), CUCTEMBI aHA/IM3a TEKCTOBBIX
maHHbIX (3 wrT., 3%), CIIIIBP (3 wr., 3%), aHanu3a
JKI'/Xonrep (2 wT., 2%), uHble cucTemsbl (16 WT., 14%).
Cucrem, NMPUMEHMMBIX B OOJACTU TPaBMAaTOIOTUU
U OpTOIIeANM, OKA3aI0Ch 4 1IT. (4%).

Tabnuya 2

3aperucTpupoBaHHbIE IPOrpaMMHbIe IPOAYKThI, B TOM YMCJ/Ie UMelomye npusHakyu 1N
(oT™MeueHBbI *)

[IpeumyleCcTBEHHBIN TPOTPAMMHBII [IpeumyleCcTBEHHBIN TPOTPAaMMHBII
TIPUHITUIT Pab0ThI / KIIMHNYECKOE Kon-Bo MIPUHIAT PA6OTHI / KTMHUYECKOE Kon-Bo
HalpaBJeHue HalpaBjeHue
Cucmemoi, pabomatowjue ¢ uzobpaxceHuamu | 47 | 42% Cucmempt, pabomaioujue 5 5%
cmandapma DICOM, ¢ yka3aHuem ¢ pomousobpaxceHusMU
Hanpaenexrocmu mooyns HA *DHI0CKOMMUYECKIE U300pasKeHMsI 2 2%
o1 (o)
PACS 6e3 monyneit U1 20 18% *[lepmaTonorms 1 1%
ES (o)
PACS nynbmMoHOM0TUS 10 9% *OdyTanbMONOrus 2 29%
E3 (o)
PACS mammorpadus 3 5% MeduuuHckas UH(pOpMayUoOHHAs cUcmemda 4 4%
*PACS cTomaTomorus 3 3% (MUC)**
*PACS sryueBast Tepanms 2 2% Tpasmamonozus u opmonedus 4 4%
*PACS oHKOJIOTMSI, TapreTHast 6MOTICHSI 2 2% *Qpronenust 4 4%
*V3U kapamonorust 2 2% Cucmembl aHanu3a mekcmogwvlx OAHHbLX 3 3%
*PACS ITy;TbMOHOJIOTHSI, TIEU€Hb, TOUKY 1 1% *TTONMKINMHAKA 3 3%
*PACS Iy7TbMOHOJIOTHMSI, TUHEKOJIOT S, 1 1% Cucmema noddepxcku npuHsmus epavebHsix | 3 3%
OHKOJIOTUSI peweHus (CIITIBP)
*PACS rosI0BHOI MO3T 1 1% *CIITIBP mepmaToorust 1 1%
*PACS kapamonorust 1 1% *CIIIIBP onkonorus 1 1%
*PACS oHKOIOTMS 1 1% *CIIIIBP Tepanus 1 1%
Cucmemot, pabomaiowjue ¢ nabopamopusimu | 20 18% Cucmembt ananuza KT/ Xonmep 2 2%
OaHHbIMU *3KT 2 2%
(o)
JlabopaTopHast ﬁfld)OpmauMOHHaﬂ 16 | 14% Hible cucmemol 16 | 14%
cucrema (JIMC)
N AHecTe3mnoorus 3 3%
AHTHKOAry/IsIHTHas Tepanus 1 1%
S (o)
TeMaTONOMS 2 29% JIMCTaHIMOHHAS TEPMOMETPUS 1 1%
ES (o)
*CaxapHblit iuabeT 1 1% Kapnuonorus 2 2%
o (o)
Cucmembt, pabomaiowjue ¢ U306parceHusmMu 7 6% KoHTpOnb Ty4€BOit HArpy3Ky 1 1%
npu Mukpockonuu [Tcuxodusmonorust 3 3%
*TeHeTMKa 1 1% *CromMaTonorust 4 4%
*0611ast MMKPOCKOITMSI 2 2% *Tepanus 1 1%
*MMKPOCKOTINSI OHKOJIOTHSI 3 3% XpaHeHMe JaHHBIX 1 1%
*CrepmMorpaMmma 1 1% OGNt UTOT 111 | 100%

* ComepskuT ameMeHThI VIN.

** 3apeructpupoBanHbix MUC u JIUC (na6opaTopHast uHdOpMaLMOHHAsI CUCTeMa) Ha CaMOM jJee Gojblle, TakK KakK OHU GbLIN

3apeructpupoBaHbl B 2009-2017 rr. no BBemeHus kogos OKII2.
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OKkasanoch, YTO IIOHABJSIONIEe OONBIIMHCTBO
(60%) mporpaMMHBIX MPOAYKTOB Peaau3ylOT MPUH-
LIUIT paboThl C XOPOIIO OIM(PPOBLIBAEMBIMU MUCXOM-
HBIMM JAHHBIMMU, K KOTOPBIM OTHOCSITCS laHHbIE Jia-
60paTOpHBIX MUccaenoBauuii 1 cuuMku DICOM. Uem
6osbie MHGOPMALMS YXOOUT B CTOPOHY OT U3Mepu-
MbIX IMGPOI JAaHHBIX K TEKCTOBBIM M HECTPYKTYPU-
POBaHHBIM JAHHBIM — T€M HUKE BO3MOXXHOCTU IIPO-
rpaMMm U, YTO JIOTUUHO, TAKUX TPOTPAMM MEHbIIIE.

YeTbIpe 06HAPY>KEHHBIX HAMU IIPOTPAMMbI, ITPU-
TOAHBIX K MPUMEHEHUIO0 B 06J1aCT¥ TPaBMAaTOJIOTUN
¥ OpTONeAuM, OKa3aJIUCh CJIELYIOIIMM

¢ KOMIUIEKC TIPOTPaMMHBIN JJIsI BOCCO3IaHMUS
TOBPEXIEHHBIX KOCTHBIX JIEMEHTOB Ha 6ase Tpex-
MePHBIX JaHHBIX MAarHUTHO-PE30HAHCHO ¥ KOMIIbIO-
TepHOI Tomorpaduu (AO «Hayka 1 MHHOBaLIN»);

» mIporpaMMHOe obecreuenne «Cucrema Heii-
poceteBasi Care Mentor Al misi onpene/eHusT Mpo-
IOJIBHOTO TIJIOCKOCTOMMS IO JAHHBIM OOKOBOJ
peHTreHorpaduyu CTOIBI IIoA, Harpyskoii» (000
«KapeMeHTOPI11ATI»);

* MporpaMMHOe oObecIieueHye KOMITbIOTEPHO-
ro IUIaHMPOBaHUSI XUPYPTMUECKOTO BMeIIaTeNabCTBa
PME Planner (OO0 «MEJIT3K»);

* MporpaMMHOe oObecIleueHye KOMITbIOTEPHO-
ro IUIaHMPOBaHUSI XUPYPTMUECKOTO BMeIIaTelbCTBa
BonaPlanner (OO0 «BoHabaiiT»).

[IpuMeHUTENBHO K IepBOMY ITPoAyKTy «Komrinekc
MPOrpaMMHBIN [JisI BOCCO3JaHUS TOBPEXIEHHBIX
KOCTHBIX 3JIEMEHTOB Ha 6a3ze TpexXMepHBIX JaHHBIX
MarHUTHO-PE30HAHCHOM ¥ KOMITbIOTEPHOI TOMOIpa-
un» (AO «Hayka 1 MHHOBaIMM») MOXKEM OTMETUTbD,
4TO Ha carite camoro AO «Hayka 1 MHHOBaLMM», KOTO-
pblit aBsieTcs HaydyHbIM AuBu3noHOM 'K «PocaTom»,
HaM He yIaJI0Ch OOHAPYKUTD HY OFHOTO YITOMUHAHMS
06 3TOM MPOTPAaMMHOM KOMILJIEKCE, COOTBETCTBEH-
HO, HM Ha 3TOM CaliTe, HM Ha APYIUX CaiiTax HaM He
yOQJIOCh OOHAPYKUTh JOKYMEHTALUMM WU IIpe3eH-
Taluy C ONMCAaHMEM HPUHIMIIA paboTsl, B PubMed u
B eLIBRARY HayuHbIe ITyOIMKaLMM TaKKe He 0OHaApY-
>keHbl. EIMHCTBEHHOE YIIOMMHAaHMeE CAeNaHo B CTaThe
«3D-TexHONIOrMM B MEAULIIHE», OIyOJMKOBAHHOI
B HepeleH3MPyeMOM XKypHaye «AJIUTUBHbIE TEXHO-
JIOTUM». DTa CTAThs IPENCTABISIET COOO0I ITpecc-penns
VII Bcepoccuiickoil HayYHO-IIPAKTUUYECKO KOHpe-
peHIUM «3D-TEeXHOJIOTUM B MeEOMIMHE», KOTOopas
npoxoauia 17 gespains 2023 r. B Huskuem Hosropoge
0 MHMUIMATMBE AcCCOLMAlMM CIEUaTUCTOB 10
3D-neuatu B MepunyHe [1]. K coskaneHnio, HUKaKUX
MHBIX MaTepPUAJIOB, IPUTOTHBIX [JIS1 aHAIN3a, HaM 00-
HapYy>XKUTb He YAaI0Ch.

BTopoii mpomykt — Care Mentor AI® CepBuc mjs
JIeTeKIUM TPOAOAbHOIO IIOCKOCTONMSI MO PEHT-
redorpammaMm (OOO «KspeMeHTopDitAii») — O6bLI

paspaboTaH COBMECTHO C coTpymHMKamu IIMIMY
mm. .M. Ceuenona u IICII6I'MY um. W.I1. ITaBnosa. ITo
YTBEP)KIEHNIO pa3paboTuyKa, HeipoCeTb MPOBOINUT
aHa/IN3 PEeHTreHOJIOTMYEeCKOr0 MCCAeN0BaHUs CTOIbI
B OOKOBOJ IMPOEKINM, OIpeneaseT aHATOMMUYECKe
OPMEHTUPBI U TI0 HUM M3MepseT YToj CBOAA CTOIIbI
B Tpajycax M BBICOTY CBOJA CTOIbI B MUUIMMETpaX,
OTMChIBAET CHMMOK I10 3aJaHHOMY ITPOTOKOJTY, BbI-
IaeT 3aKkaoyeHue. B 3akimoueHMM yKasbiBaeTcsl Ha-
JIMUMe WU OTCYTCTBUE MPOAOABHOTO IJIOCKOCTOMUS
" ero cTereHb.

[Ipy u3yyeHUM TMpe3eHTALMOHHBIX MaTepuaioB
Ha cajiTe pa3paboTunuka’® MbI C YIVBJIEHMEM O0HAPY-
SKUJIM, UTO HporpaMma paboTaeT ¢ M300paskeHUsIMU
B ¢popmarte JPG/PNG, a He DICOM. IToCcKOIbKY M30-
OpaskeHMe B Takux (opMaTax MOXKET ObIThb 6e3 u3-
JIUITHUX XJIOTIOT CY’KEHO MJIM pacIiMpeHo Ha J60M
cMapTdoHe C COOTBETCTBYIOIMIMM M3MEHEHMEeM YIyIa
MPOAOIBLHOTO CBOJIA CTOIIbI, TO BOSHMKAIOT COMHEHMUS
B BO3MOKHOCTM MPUMeHEeHMs 3TOl MporpaMmbl B ya-
CT GOPMYIUPOBAHMS 3aKTIOUEHNS B IPUHIINIIE, TEM
6osiee YTO TPOMOJIbHBIN YIOJM CTOITBI MCIIOTb3YETCS
Kak 3/7IeMeHT 9KCIIePTHO OLIEHKU.

HaMm ymanoch 06HapysKUTb OOHY HAYYHYIO ITyOsIM-
Kaluio, nocesieHHy «Care Mentor Al CepBuc gjs
JeTeKUMUM MPOAOABHOro Iutockocronus» [2]. B cBo-
eii paboTe aBTOPHI MPOBEIM aHAINU3 OOJBIIOrO UMC-
Jla peHTTeHOrpaMM CTOTIbl U MPUIIIM K BBIBOAY, UTO
mporpamMma paboTaeT He XyKe Bpayda, HO MpPU 3TOM
B 6000 pas 6bIcTpee Hero. TO YTBEPKAEHME HAC BECh-
Ma yOUBWIIO. B 4acTHOCTM, aBTOPbI OMMUCBHIBAIOT, YTO
[I7IS1 U3MepeHMs yIvia MPO0JIbHOTO CBOJA CTOIIbI Bpauy
TpebyeTcst 667+72 cek., a mporpamme — 0,1+0,02 cek.
Ham c/1oXHO mpencTaBuUTh Bpaua, KOTODPBIA TPaTUT
Ha M3MepeHMue MPOOOAbHOIO CBoma CTOmbl 10 MMH.
Bo3MOkHO, UTO aBTOpBI 3aK/IaAbIBA/IM B 3TO BpeMsl U
HamycaHue MPOTOKOIA UCCIefOBaHUS, HO UCIIOIb30-
BaHMe B nporpamme cCHUMKOB JPG/PNG, a He DICOM,
CTaBUT IO, I-TyDOKOe COMHEHME MPAKTUUYECKYIO TTPU-
MeHUMOCTb. Kpome TOro, B MPOTOKOJIE UCC/IeN0BaHUS
BCE PaBHO HY)XHO ITPOBOAUTH OMMCAHME MHBIX HAXO-
IIOK, & He TOJIbKO MPO0/IbHOTO YIJIa CTOIIbI, HA YTO MIPO-
rpamMMa He crioco6Ha. [Ij11 paboThl B 3TOi IIporpaMmme
T0JIb30BATENIO TIpefjiaraeTcsl MPUHIUIT 3arpy3Ku U30-
opaskenus: drag-and-drop. COOTBETCTBEHHO, CHavaja
Bpauy HY)XHO OTKDbITb CHMMKM maimyueHTta B DICOM,
CoXpaHuThb u3obpaxkenue B JPG, 3aTeM OTKPBITb ITPO-
rpammy Care Mentor Al u 3arpysuTh Tyna usoopaxe-
HMe peHTTeHorpaMMbl. Bce 3TO, oueBUIOHO, IpUBeHeT
K TOMY, YTO BpeMeHHble Tpy[o3aTpaTbl Bpaua MOpu
MCIIO/Ib30BaHMM 3TO MPOrpaMMbl TOIbKO BBIPACTYT.
Mbl mpoBenyu CpaBHeEHME BpeMeHM, 3aTpauMBaemMo-
ro Ha M3MepeHMe ymia Mo KIacCM4eCKOMY BapuaH-
Ty «DICOM-MHCTPYMEHT YyTOI» U <«U3MEPUTh YIOj

8 URL: https://mosmed.ai/en/service_catalog/carementorai/ (mata o6pauienus 15 dbespasns 2024 r).
° URL: https://carementor.ru/x-rayflatfoot (maTa o6paiienus 15 dpespans 2024 r).
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B Care Mentor Al» Ha mpuMepe 5 peHTreHOrpamm U
obHapyxxmuiau, uro BapuaHT Care Mentor Al yBemm-
YMBAeT BpPEeMEHHbIe TPymo3aTpaThl Ha 35*6 cek., a
He yMeHbIllaeT UX, KaK YTBEPKAAIOT aBTOPbI CTaTbM,
npuuem pabora ¢ Care Mentor Al compoBoskmanach
BecbMa pas3ApaskalouMMU UM OTBJIEKAWIIMMU BHU-
MaHMe JIMIIHUMU KIMKAMMU MBIIIKOI «COXPaHUTb» —
«CMEHUTb TMPOTPaMMy» — <«OTKDBITb» — <«HANTHU
B IIPOBOAHUKE» — «3arpy3UTh».

B 1iesiom mMbl BecbMa KPUTMYHO CMOTPUM Ha JII0-
Oble TOMBITKM pas3paboTaTh TOT MM MHOI MOIY/b
aHaim3a BHe PACS-cucrem, T.e. BHE TOJM CUCTEMBbI,
B KOTOPOJ1 HENTOCPeICTBEHHO Bpau CMOTPUT CHUMKH,
TaK KaK 3TO TOJIbKO IPUBELET K YBeIMUEHUIO HAarpy3-
KM Ha Bpaua.

TpeTtuii MpoOAyKT — IIporpaMMHOe obecIieueHue
KOMITBIOTEPHOTO TIJIAHMPOBAHUS  XUPYPIUUYECKOTO
pMmematesbctBa PME Planner (OO0 «MEIIT3K»)™".
B perucrpaliMOHHOM YyOOCTOBEPEHMM B KauecTBe
npousBoautens ykazano OO0 «MEIT3K», HO B Apy-
r'MX MCTOYHMKAX mpousBogurenem 3aspisercss 000
«[Tonuron Menpukan WHXMHUpUHT». VIMeEOTCS CBe-
JIeHMsSI O PerucTpauuyu M OKOHYaHUU KIMHUYECKOTO
UccIenoBaHMs (KIMHUYECKOTO UCIIbITAaHUSI MeIUIMH-
CKOTO M3[IeNsT), OOHAKO 3T Pe3ylbTaThl He ObLIN
OITyOJIMKOBAHbI B HAYYHOI MIEPUOIUKE U OTCYTCTBYIOT
B OTKPBITOM nocTyte. ITo Bceil BUAMMOCTHU, 3TO MC-
CJleloBaHMe UCKIIOUUTENbHO [OJISI PETUCTPALMOHHO-
ro mocke. M3 1MYHOro O6IIeHMs ¢ reHepaabHbIM V-
pektopom OOO «Ilonuron Mepnukan VWHXUHUPUHT»
I.E. [I>keH>XepoJi CTalo0 U3BECTHO, UTO IVIAHMPOBILMK
PME Planner cosmaBajics coBmectHo ¢ HMUII nmet-
CKOVi TpaBMarosioruu u opronenuu um. I.1. TypHepa,
MMeeT HapaBJIeHHOCTh B 06ACTV CHMHAIBHON XU-
pyprun, Ho ¢ 2018 I. MpakKTMUYeCKM He pa3BMUBAETCS,
KJIMHUYECKOTO MpUMeHeHMsI He Halllesl, 8 OCHOBHbIe
YCUIMS ceifyac HampaB/ieHbl Ha pasBUTHE CJIeLLy-
IOIIEro MporpaMMHOro mpoaykta — BonaPlanner
(000 «BoHabaiT»). MbI CcMOIIM OOGHAPYKUTH
OIHY HAyYHYI0 NYOJIMKAIMIO TI0 WMCIIOJIb30BAHUIO
PME Planner mjs IUIaHMpPOBaHMSI TPOJMHOI oOCTe-
OoTOMMM Ta3a [3], OOHAKO B CTaTbe paccMaTpuBa-
I0TCS  TPEeUMYIIeCTBEHHO KIMHUYEeCKue aclekThl,
a IIaHMpOBIIMK BonaPlanner yrmomsiHyT B paspgese
«MaTtepuasbl ¥ METOObI».

YeTBepThIli 3aperuMCTPUPOBAHHBIN MPOrpaMMHBbII
nponykT BonaPlanner (000 «BoHabaiiT»)!! co3maBai-
CSI IpY aKTMBHOM y4yacTuu corpygHukoB HMUII Tpas-
maTonoruu u oproneauu um. P.P. BpegeHa u aBTOpoB
HacTosei mybnukainumu. BonaPlanner cogepskut Mmo-
Iyau TIJIAaHUMPOBAaHUS TEPBUUYHOTO UM PEBU3MOHHOTO
3HJIONIPOTE3UPOBAaHMSI KOJNIEHHOTO CyCTaBa, KOppu-
TUPYIOIIMX OCTEOTOMMUIA. DTU MOZAYINU CO30aBaIUCh

B 2021-2023 rT. M B HaCTOsIIIee BpeMSI IPOXOIST 3Tarl
KJIMHMUYeCcKo# amnpobauyuu B HMUIIL TpaBMaTOoI0TMM
u opronenuu uM. P.P. BpegeHa, HayuHbIX ITyOIMKaI i
TI0 3TOV TeMe I10Ka Her.

[IpenBapuTeNnbHble PE3YAbTATHI ampobanuy Io-
Ka3bIBAIOT, UYTO U3 40 paboumx MeCT IOJOXKUTEIbHO
OILIEHMBAIOT paboTy IUTaHMpPOBIIMKA BonaPlanner
28 Bpaueii (70%), Ipyu 3TOM CUMTAIOT 0OSI3aTETbHBIM
ero MCIOob30BaHMe B CJOKHBIX CJIydasix SHIOMPOTe-
3upoBaHus 32 Bpaua (80%), a B cimydyae IEepPBUUYHOTO
SHIONPOTE3UPOBAHUSI CUMTAIOT OOSI3aTENbHBIM UC-
MoJb30BaHMe IUIAHMPOBILMKA 9 Bpaueit (22,3%).
Cpeny MMHYCOB IUTAaHMPOBIIMKA BonaPlanner mbl
MO3KEM OTMETUTD, UTO OH He SIBJISIETCS TTOHOLIeHHOT
PACS-cuctemoit 1, COOTBETCTBEHHO, €Ir0 MCIOJIb-
30BaHMe IMpeacTaBisieT co60i MapajiesbHOe JC-
MoJb30BaHMe BMeCTe C MPOCMOTPIIMKOM CHUMKOB
C COOTBETCTBYIOUIMMM TpyJo3aTpaTamMyu Bpaua. Mbl
HaJeeMcsl, YTO B CKOPOM BpeMeHu BonaPlanner mo-
KeT OBITh MHTErpUMpOBaH B OAHY M3 MMEIONIMXCS
PACS-cuctem, HO MOKa 3TOTO He IMTPOU3OIILIO.

Ham mn3BecTHBI ellle ABe CUCTEMBI TIJIAHMPOBAHUS
omepaiuii SHAOIPOTE3MPOBAHMS, KOTOpbIe ObUIA
3aperucTpupoBaHbsl OO0 BBedeHusi KomoB OKII2,
", COOTBETCTBEHHO, He MOMaau COIMIaCHO KPUTEPUSIM
BKJ/IFOUEHMS B UMci0 111 mporpaMMHBIX ITPOAYKTOB.

[TepBast 3 HUX cO37aBanach MPU y4acTU IepBoro
aBTopa 3To¥i craThy B 20132014 rT. COBMECTHO C KOM-
nanuei «faMmame» 1 ObUla MHTEIPUPOBAHA HEMO-
cpenctBeHHO B PACS-cucremsl «I'amma MynbTUMBOKC
O1» u «'amma MynbeTuBokc [12» [4], moka3ana Xopo-
1IMe pes3ysbTaThbl, aKTUBHO MCIOAb30Bajlia TEXHOJO-
iy U (aBTOMaTHUUECKOE IIOCTPOeHMe pedepeHTHBIX
JIMHUIA ¥ aBTOMOAOOP KOMIIOHEHTOB SHAOIPOTE3a)
1 GblTa BKTIOUEeHA B EQVHbBIN peecTp poccuiicKux mpo-
rpamMM g OBM u 6a3 maHHBIX MMHKOMCBSI3U P®.
Onnaxko BBemenye B 2020 r. Tpe6oBaHMi1 IO perucTpa-
UMM TaKO¥ MpOrpamMMbl KaK MeAULIMHCKOTO MU3Iennst
M3MEHUJIO CyAp0y IPOeKTa — 3asBKa Ha IOIydYeHue
perMcTpalyoHHOTO YOOCTOBEpeHUs He I0AABaiach,
M B HacToslllee BpeMs IPOLYKT He ITOCTaBJISIeTCs,
MpMo6pecT ero sl KIMHNYECKOTO MCIIOIb30BaAHMS
HEBO3MOXKHO.

Bropoit IIaHMPOBIIMK oOmepanuii  3HAOMPO-
Te3MpPOBaHMUS OMSTh K€ CO34aBaJicd MpPU HeIo-
CpeACTBEHHOM YYaCTMM aBTOPOB HacTosllelt cra-
TbM U BKIoueH B cocraB PACS-cucrembr Digi-Pax
(000 «PTK-Paguomnorusi»). PerucrpanyoHHoe yao-
CTOBEpEHME OIISIThb XK€ IToaydyeHO paHee, B 2018 T.
(2018/6999 ot 25.07.2018 1.), 1 9Ta MporpaMma TaKxKe
He 1oIajia B COOTBETCTBUM C KPUTEPUEM BKIIOUEHMS
B HacTosilliee MCCAefoBaHMe. AHAJIOTMYHO Ipembl-
IyIlleMy MPOEKTY B MOAYy/e aKTUBHO MCIIO/b3YIOTCS

10 URL: https://medtehural.ru/reestr-meditsinskikh-izdelij/programmnoe-obespechenie-kompyuternogo-planirovaniya-
khirurgicheskogo-vmeshatelstva-rme-planner-po-tu-58-29-32-001-00148027-2017 (mata obpameHnust 15 deBpans 2024 r.).
11 URL: https://bonabyte.net/ru/ (nata o6pamenus 15 despasns 2024 r.).
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anemeHTsl U, HO HOBesutbl 2020 r. TpebyloT mepe-
ohopMIIEHMST PETUCTPAIMOHHOTO YIOCTOBEPEeHNS,
a MCIOTb30BaHMe TUIAHMPOBIIMKA BO3MOKHO B 03-
HAKOMMTEJIbHBIX ¥ YUEOHBIX LIeNsIX — pukcaius pe-
3y/IbTATOB TUIAHMPOBAHMS OTIepaIy B MeOULIVTHCKOM
IIOKyMeHTAaIuu 6yJeT HeJIerTMTUMHOIA.

OBCY>XKIEHUE

ITo maHHBIM 3apyOesKHOI HAYJYHON JUTEPaTyphl, CY-
wectpywuiee I10 B opToneanyeckoin XUpyprum Io-
Ka3aJilo MHOTOOGENIAIoNIyI0 BO3MOXXHOCTb BBISB-
JIeHUsI HeINpaBUJIbHOTO TIOMOXKEeHUS MMIUIAaHTaTOB,
MPeIUKTOPOB acerTUUeCKOl HecTabMIbHOCTH, IMPO-
THO3UPOBaHUSI TPOHODKUTENBHOCTY MpPe6GbIBaHMS
B MeAULIMHCKOM YUYPEXIEeHUM U CBSI3aHHBIX C 3TUM
MaTepuanabHbIX 3atpat [5]. CoobImaeTcs 0 TOUHOCTHU
oo 98% mnpu pacrno3HaBaHMM MEPEIOMOB, a TaKxke
o norennuane Convolutional Neural Network (CNN)
MMPEeBOCXOIUTb MK ObITh He MeHee 3(PGheKTUBHBIM,
4yeM Chenuaan3upoBaHHbIN MeOUIIMHCKUIA TepCOHA
[6,7,38,9,10, 11].

Taxke ObLJIO ITOKA3aHO, YTO IoTeHuyan M BeIxo-
INUT 3a paMKU pacnosHaBaHus nepenomoB. C.W. Park
¢ coaBTopamMu nokasanu, uTo CNN crmocob6Ha 3aTMUTh
KIMHUIIMCTOB TOYHOCTHIO OOGHApYKeHUS OITyXoyeit
MMPOKCMMAJIBHOTO OTHena OempeHHoO Koctu [12].
B vacTHOCTM, Machine Learning (ML) MoskeT oKa3aTh-
Cs1 TIOJIE3HBIM [/ IMArHOCTUKU MEPBUYHBIX OITyXO-
JIell KOCTeM U MSTKUX TKaHei, HaJiMuue KOTOPbIX He
SIBJIIETCSI OUEBUIHBIM IIPM IIPOCMOTpE Kjaccuye-
CKuX peHTreHorpamm. D10 I1O Takke GbUIO IpeJIO-
>KEHO [J151 OIIeHKM MPOrHO3a MaljMeHTOB, HallpuMep,
C CMHOBMAJIbHOM capkomoii [13, 14, 15].

VMU Takke MOKasajl MHOTOOOEIIAIINE Pe3y/Ib-
TaTbl B LIEJIOM DPSifie OPYroro CIrenyaau3upoBaHHOIO
auarHoctuueckoro I10 — ot aHOManuii pasBUTUS 10
TpaBM MSTKMX TKaHel KOJIEHHOTO CycTaBa. B uccieno-
BaHUM, rpoBeneHHoM X. Xie ¢ coaBTopamu [16], 61T
MPOTECTUPOBAH aJiropuTM Ha ocHOoBe CNN s ymyu-
meHust kKauectsa MPT-ckaHMpOBaHMS [IPU epeioMmax
IJIATO O0JIBIE6EPIIOBOIT KOCTY C KOMOVHMPOBAHHBIMU
nmedexramm MeHmcka [17]. ABTOpBI 3aperMcTpupoBa-
JIY YYBCTBUTEIBHOCTb — 96,9%, crienuduIHOCTD —
93,2% ¥ TOYHOCTb — 95,3% COOTBETCTBEHHO, KOTAa
MPT-aMarHoCTUKy CpaBHMUBaAM C AAaHHBIMU apTpoO-
ckonuu. Bornee 4deTkasi, yayullleHHass BU3yanm3saius,
nosiyyeHHas ¢ rnomoinbo momenu CNN, npusena
K YCTAHOBJIEHUIO AMArHo3a, KOTOPbI BIOCIENCTBUNA
COOTBETCTBOBAJ MHTPAONEePalMOHHbIM JaHHBIM. JTa
pabora SBJSIETCS OOHOM M3 MHOTIMX, KOTOpPbIe I0-
Ka3pIBalOT peasibHble OCHOBaHMUS [Jis1 TMPOBemEeHMS
OYmyIIMX MCCIeOOBAHUII U YCOBEPIIEHCTBOBAHUIA
COBPEMEHHBIX MeTONOB Bu3yanusauuu [16]. Uro ka-
caeTcsl BPOKAEHHBIX aHOMaJIU, TAKUX KaK OMUCIIa-
3us Ta306eIpPEeHHOr0 CYCTaBa, UCCIEJOBAHUSI TAKKe
MMOKAa3aJIM MPAKTUIHOCTh OBICTPOro U 3G PEKTUBHO-
ro pagmosoruyeckoro aHammusa [18]. JIuarnocrtuka

¢ romoinpio 1 u knaccudukaimuy ocTeoapTpuTa 1o
peHTreHorpamMMaM IIPOJIEMOHCTPUPOBaia aHAJIOTUY-
HYI0 TOUHOCTD Y OIBITHBIX Bpayueli ¢ AJINTeTbHOM KIn-
HUYecKkon mpaktukoii [13]. Kpome Toro, s pacmnos-
HaBaHMS TEePeIOMOB IIPU OCTEOTIOPO3€e TAKKe ObLIN
paspa6oranbl CNN c LieJibi0 TIPSIMOJ OLIEHKM MUHE-
panbHOI TIJIOTHOCTM KOCTM IO pEeHTTeHorpaMMam
[19, 20].

PacniosHaBanme wu3o6pakeHuii MM Bckope Mo-
KeT CTaTh BeCchbMa BOCTPeOOBAHHBIM HAaIlpaB/IeHVEM
B OpPTONEANM, UTO MOATBEPXKIAETCS MCC/IeSOBaHU-
eM S.]. Jang ¢ coaBTOpamMu, B KOTOPOM COOOIIAIOCH,
yro CNN MIeHTUGUIUPYIOT OPUEHTUPBI B KOCTSIX U
MSTKMX TKaHSIX Kak OOBeKThl Ha pEeHTTeHOrpaMMax.
Kpome Toro, 6osee TOuHbIE pacyeThl C UCIIOIb30Ba-
Huem mopenu Deep Learning (DL) s BeIpaBHMBA-
HUSI OCU HMKHEI KOHEUHOCTM IpPU OmNepaTUBHOM
JIedeHMM TIaTOJIOTUY KOJIEHHOTO CyCTaBa MOXKeT oOe-
CIIeYNTH MOTEeHIMAa /s YIydllleHUs Mpeorepanu-
OHHOT'O TVIAHMPOBAHMSI MIPU TOTAJTbHOM 3HJIOINPOTeE-
3MpPOBaHMM KOJIEHHOTO cycTaBa. OJHAKO HEKOTOpbIe
OTpaHNYeHMs], TaKMe KaK KaueCcTBO PeHTreHOTPaMMbl,
BbIpaBHMBaHMe WM pOTaLMsl, YKa3bIBAlOT HA Bapua-
6ebHOCTD Pe3y/IbTaTOB, U O CYIIECTBY 3TU METOIbI
ele MPaKkTUYeCKy He UCIOIb3YIOTCS Ha Tare Mpe[-
OIepalMOHHOTO TVIAaHMPOBAHMS MIPU TOTAJTbHOM 3H-
JOMIpPOTe3UPOBAHUM KOJIEHHOIO cycTasa [21].

B 0630pe, mpoBegenHom B. Gurung c coaBTOpa-
MM, UCCIeA0BaJOoCh NpuMeHeHue VMU mipu aHaiuse
MOC/IeoNnepalOHHBIX PEeHTreHorpaMM Iocjie To-
TQJIBHOTO SHAOIPOTE3UPOBAaHUS Ta306eIpeHHOTO
CyCTaBa M TOTAIbHOM 3HAOINPOTE3MPOBAHUM KOJIEH-
HOTO CyCTaBa [Jig obecrieueHMs aJeKBaTHOTO TIIO-
3ULMOHMPOBAHMS MMILJIAHTATa, aBTOpaMM CO0bIIa-
Jioch 0 TOYHOCTM cBbiie 90%. XoTsa 12 oTHmeNnbHbIX
MCCIeOOBaHMIT ObIM JOCTATOYHO OOBEMHBIMU U
B HUMX UCIIOJb30Banoch A0 320000 peHTreHOrpaMm,
MX HaJleKHOCTb OblIa MIpeaMeTOM MHOXKeCTBa CIIO-
pOB. ABTOpBI NPUILIM K BBIBOZAY, UTO B HacTosliee
BpeMs HeJOCTAaTOYHO [0Ka3aTe/lbCTB [JISI UCIONb30-
BaHus N g yKka3aHHBIX Lieieil B peaJibHOM KJIMHU-
YecKoil IpakTuke [22].

Coob1raeTcsl, YToO aBTOMAaTUUECKOe OIpeeneHne
TUIIA UMIUIAHTATOB JJIs1 apTPOIIACTUKU C UCIOIb30-
BaHueMm DL sBisieTcs MoJIe3HbIM JOIOJHEHUEM [IpU
PeBU3MOHHOI XUPYPrUM, TTO3BOMSIOLUMM TOYHO TIa-
HUPOBaTh OIEPATMBHYIO TEXHMUKY M HeoOXomumoe
obopymoBanue [9, 23, 24, 25].

Vimerommecs HayuyHble MyOIMKaIUM TTPOAEMOH-
CTPUPOBAJIM TPOTHOCTUYECKYIO LIEHHOCTb MOJeei
NN pns pacuera rokasaTeneil CMEPTHOCTM, pPUCKa
repeBaHusI KPOBU U MPOAOIKUTETBHOCTH TPe6bI-
BaHMS B OOJbHMIIE TOC/TE TJIAHOBOM apTpOIUIACTU-
Kku [9, 23, 26, 27, 28, 29]. ODTO MOXeT UMeTh 0COOYI0
MOJb3Y MIPU ONTUMM3ALUU IyTeli yxola 3a nalyeH-
TaMM, OT MpeJoNepalMoHHOM MOATOTOBKM A0 IIaHa
BOCCTAHOBJIEHUS U paclipelie/ieHusI peCcypcoB MeIu-
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LIMHCKOTO yupeskaeHus [24]. Taxke coo6IIanoch, 4To
mogenyu DL/ML MoryT porHo3mupoBaTh Ha JeCsSaTuie-
THe BIIEpeJ, Pa3BUTME OCTe0apTpUTa Ta3o06edpeHHO-
ro CycTaBa MOCPEICTBOM aHa/M3a TEKCTYpPbl KOCTel
MMPOKCUMAJIBHOTO OTHeNa O6elpeHHOM KOCTU U BepT-
JTY>KHOV BITQIMHBI, @ TaKKe KIMHUYECKUX (HaKTOPOB
pUCKa ¢ y4eToM Ipuemiemolt TouHoctu [23, 30, 31].
KoHuenTyasibHO 3TO MOKET AeCTBOBATb KaK MHCTPY-
MEHT CTpaTUdUKAINY PUCKA, BBISBISS IAIMEHTOB,
HY>KIaIOIIMXCs B paHHEM OIepaTMBHOM BMelllaTelb-
cTBe [24]. B HemaBHelt paboTe Takke CPaBHUBAINCH
TpaguioHHas mopenb ML, Artificial Neural Network
(ANN) ¢ TpagUIIMOHHOI JOTUCTUYECKON perpeccuent
28742 nauyeHTOB 13 HallMOHA/JIBHOTO IIeHTpa Kaye-
ctBa xupypruu (CIIA), roe nmporpamma Improvement
Program (CIIA) nmpogeMOHCTpMPOBaia aHAJIOTUUYHYIO
MpencKasyeMoCTb KIMHUYECKM BasKHBIX (haKTOPOB
II71s1 6€3011aCHO BBITIMCKA B IeHb OITePaTUBHOTO BMe-
1miaTeabCTBa IOC/Ee TOTAJbHOTO 3HAOIMPOTE3UpOBa-
HUSI KOJIEHHOTO CyCcTaBa C MCII0/Ib30BaHMEM MOJenn
ANN [27]. Takum o6pa3om, moTeHIManbHO U MokeT
UTPaTh BAKHYIO POJIb B OPTOIEIUUYECKON XUPYPTUN.
K coxkaneHnto, HeCMOTPSI Ha BCECTOPOHHMIA aXKM-
otax, TexHonoruun WU B Poccuiickoii Depepanyn
MOoKa CJIUILKOM JaJieKM OT KAMHUYECKOV MPaKTUKMU.
[IpoBeaeHHBIN TIIATENbHBIV IOMUCK HEe AAJl HAM HUKa-
KOl HOBOJi MHMOpMaLyM, KOTOpasi He 6bTa O6bI HAM
n3BecTtHa paHee. Tonbko 4 (3,6%) n3 111 nporpamm-
HBIX TPOOYKTOB MOTYT OBbITb IMPUMEHMMBI B TpaB-
MAaTOJIOTUM Y OPTOIEeOVM, MpUUeM paboumM MOKHO
MMPU3HATh TOJIBKO OAVH U3 HuX (BonaPlanner).
CylecTBYIOT ellle ABa MPOAYKTa (IIAaHMPOBaHUE
omnepanuii B Digi-Pax PTK-Pagmonorusi u T'amma
My/nbTUBOKC), HO OAMH U3 HUX HYKIaeTcs B 0hopm-

JOINIOJIHUTEJIbHASI THOOPMAIIMS

Hcmounuk  unaHcuposeanus.  ABTOpbL  3asIB/ISIIOT
006 OTCYTCTBMM BHeLIHero (GMHAHCUPOBAHMS IIPU MIPOBeLe-
HUY UCC/IeJOBaHMS.

Bo3mozicHblli KOH(IUKM uHmepecos. ABTOPHI JeKia-
PUPYIOT OTCYTCTBME SIBHBIX Y TOTEHLMATbHbIX KOHGIUKTOB
MHTEPECOB, CBSI3aHHBIX C ITyOIMKAIVell HACTOSIIEeN CTaThH.

Amuueckas 3kcnepmu3a. He npuMmeHuMa.

Hugopmuposannoe coznacue Ha  Ny6oauKayuio.
He TpebyeTcs.
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JIEHUM PETUCTPALMOHHOIO YOOCTOBEPEHMSI, & BTOPOIA
60Jiee He MTOCTABJISIETCS.

Bce 3TM Tpu nmpopykTa CO3[aHblI NIPU HeIocpes-
CTBEHHOM YYaCTUM AaBTOPOB HACTOSIIEN CTaTbu.
VHBIX NPUTrOAHBIX A1 BHEAPEHUS NMPOLYKTOB MBI
0OHAPY>KUTDH HE CMOTIJIA. B 11€JT0M MBI MOKEM OTMe-
TUTb, UYTO B HampasieHuu «M B TpaBMaTOIOIUN U
opTonenun» HaydHble UCCAeLOBaHUS 3aPernucTpupo-
BAHHBIX U ITePCIIEKTUBHBIX IPOAYKTOB HE IIPOBOASIT-
Cs1 ¥ He TTyOIMKYIOTCS, YTO O3HAYAEeT Pa3spbIiB MEXKAY
HOBOCTHBIM a>KMOTa>keM, MHBECTULIMOHHOM NpUBJIe-
KaTeJbHOCTbIO HAIIPABJIEHUS U peanbHON KIMHUYe-
CKOV TIPaKTUKOIA.

3AK/TIIOYEHHE

MbI HafieeMcsl, UTO B OYAyIIEeM TEXHOJOTUM Heipoce-
Teli M UCKYCCTBEHHOTO MHTE/UIEKTa B MeIULIHE OyIyT
He TOJIBKO TPEIMETOM OOCYKIEeHMII B HOBOCTSX, HO
¥ TIOMOTYT B PeaJIbHOM KIMHUYECKON MTPAKTUKE.

K coxaneHuto, peaibHyl0 IPUMEHUMOCTD CYIlie-
CTBYWOIIMX TPOOYKTOB B 0OJIACTM TPaBMAaTOIOTUU
M OpTomneAuy MOKHO pacleHUTb Kak MUHUMAasb-
HYI0, a BCe CYILIeCTBYIOIIMEe TPOrpaMMHbIe TPOAYKThI
OBLIM CO3IaHbI TIPU HETIOCPEICTBEHHOM YYaCTUM aB-
TOPOB HACTOSIIIEN CTATbU, M MbI XOT€JIU Obl HAESATh-
Cs1, UTO M Jpyrue HayuyHble KOJIJIEKTUBbI TOXKE MPUMYT
yJacTue — TaK KaK 13 HOBOCTHO JIEHTBI B 0603pu-
MOM OyayIneM TeMa MCKYCCTBEHHOTO MHTEJJIeKTa
B MeOuIMHE He IpomajeT u OymeT OOMIHO, eCIn
Hallla CMeNMaJbHOCTh OYeT BhIVISIAETh PeTPOrpa-
HO B CpPaBHEHMMU C ITYJIbMOHOJIOTMENM, OHKOJIOTUEIA,
J1abopaTOPHOI AMATHOCTUKOIA, IJie MPOTPaMMBI C MC-
KYCCTBEHHBIM MHTEJIJIEKTOM YKe NOOMINCh 3HAYM-
TeJIbHbIX YCIIE€XOB.
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MaToreHe3 u coBpeMeHHble MeTOAbI Ie4YEeHUSI NALMEHTOB
C MH(EKLMOHHBIM apTPUTOM Ta306eApPEHHOro CycTaBa:
0630p nuTepartypbol

IO.U. Actaxos, B.A. ApTiox

QOI'BY «HayuoHanbHblli MeQUYUHCKULl ucciedosamensckuli yeHmp mpasmamosnozuu u opmoneduu um. P.P. Bpedena»
Munsdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

Pedepar

AxkmyansHocme. OIHOI 13 MaJIOM3yYeHHBIX, HO JAaBHO M3BECTHBIX IPOGJIEM SIBJISIETCS OIpeAeeHre ONTUMAIbHOM CXeMbI
JieyeHMsI TIALMEHTOB ¢ MHGEKIVOHHBIM apTPUTOM Ta300eApeHHOro cycraBa. OMyOIMKOBaHHbIE Pe3YIbTAThl VICCIETOBAHMIA
NpefaraloT pasindyHble MeTOAbl KOHCepBAaTMBHOIO M XMPYPrMUecKoro jeueHus, KOTopble, OAHaKo, He MMeloT dhyHaaMeH-
TaJIbHO JOKa3aTeTbHO 6a3bl. [I0MMITUONOTMYHOCTD U BapUabelbHOCTb KITMHUYECKUX POSIB/IeHNIT MHGEKIMOHHOTO apTpu-
Ta Ta306eJPeHHOT0 CYCTaBa U TSDKECTh MOCIENCTBII B CTyyae HepaBWIbHO BIOGPAHHOI TaKTUKM TpebyioT auddepeHInpo-
BaHHOTO MOAXO0JA K JIEYeHMIO U BBIPAGOTKY ONpee/IeHHbIX IMAarHOCTUIECKUX U JIe4eOHbIX aJITOPUTMOB.

Ilens 0630pa. OnpeneneHue 3HAYMMBIX i1 BbIGOpA TaKTUKM JieueHMs] (HaKTOPOB MaToreHe3a M aHAIU3 COBPeMEHHBIX
MEeTOJIOB JieueHNs] MHPEKIMOHHOTO apTPUTA Ta306eIPEHHOTO CYCTaBa Ha OCHOBAHUY JAHHBIX JOCTYITHOM MeIULIMHCKOM
JIUTEPATYPHI.

Mamepuan u memoodst. [Ins1 aHanu3a 66U10 0TO6paHO 90 3apYGEKHBIX Y OTEUECTBEHHBIX MCTOUHMKOB, OITYyOIMKOBAHHBIX
B rtepuop ¢ 1997 o 2003 roz. KpurepusiMu BKITIOUEHMS B 0630 SIBJISTMCH KIVHWYECKYE VICCTIeJOBaHMS, aHATUTUIeCKe 06-
30PbI M METaaHaIU3bl IUTEePaTyPhL. [IOMCK MCTOUHMKOB OCYIIECTBIISUICS B 3IEKTPOHHBIX 6a3ax naHHbXx eLIBRARY, PubMed
u Google Scholar.

Pesynemamel. AHaIU3 TTOKA3aJI, YTO, HECMOTPSI Ha COMTOCTaBUMYI0 3()(HEeKTMBHOCTD U IPEUMYIIECTBA OTAENIbHbIX CIIOCOOO0B
JIeyeHus1, UX IpUMeHeHUe OTPaHNUYEHO OTIpe/leIeHHbIMY IIOKa3aHSIMU, & BBIGOP ONITUMAaIbHOTO B OTHOLIEHUM KOHKPETHO-
0 MalyeHTa crnoco6a JOKeH YIUTHIBATh MHOXKECTBO 3TUOMATOTeHETUUECKUX (aKTOPOB, JAHHBIX KIMHUKO-Ta60PaTOPHBIX
¥ MHCTPYMEHTAJIbHBIX METOLOB 06C/IeIOBaHMs, POJIb KOTOPBIX O CUX IOP M3ydeHa HeJOCTAaTOYHO. B HacTosinee Bpemst
«30JIOTBIM CTAHJAPTOM» PAIMUKAIBHOTO XMPYPIUUECKOTO JeUeHNsI BO BCEM MMPe OCTaeTCs] MEeTOIMKA ABYXITAITHOTO SHAO0-
MIPOTe3UPOBaHMS Ta300eIPEHHOr0 CyCTaBa C MpUMeHeHVeM aHTMOAaKTepUalbHOrO Clieiicepa. OGHAKO OOHAIEXUBAIOIMe
Pe3yIbTaThl AIbTePHATUBHBIX METOZOB JIEUeHMS TPeOYIOT IPOFODKEHNS TIOUCKOB ITyTel OMTUMU3ALNY OYUATHOCTUYECKOM
U 1e4e6HOI TAKTUKIA.
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Infectious Arthritis: A Review
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Abstract

Background. One of the little-studied but long-known problems is determining the optimal treatment regimen for
patients with infectious arthritis of the hip joint. Existing studies offer various methods of conservative and surgical
treatment, which, however, do not have a fundamental evidence base. The polyetiology and variability of the clinical
manifestations of infectious arthritis of the hip joint and the severity of the consequences in case of incorrectly chosen
tactics require a differentiated approach to treatment and development of certain diagnostic and treatment algorithms.
The aim of the review - to identify pathogenesis factors that are significant for the choice of treatment tactics and
to analyze modern methods of treating infectious arthritis of the hip joint based on the data from available medical
literature.

Methods. For analysis, we selected 90 foreign and domestic sources published between 1997 and 2003. Inclusion criteria
were: clinical studies, analytical reviews and meta-analyses of the literature. The search was performed in eLIBRARY,
PubMed and Google Scholar databases.

Results. The analysis showed that, despite the comparable effectiveness and advantages of individual treatment methods,
their use is limited to certain indications, and the choice of the optimal one for a particular patient should take into
account many etiopathogenetic factors, clinical, laboratory and instrumental data, the role of which is still insufficiently
studied. Currently, throughout the world the “gold standard” for radical surgical treatment remains the technique of
two-stage hip arthroplasty using an antibacterial spacer. However, encouraging results of alternative treatment methods
require continued search for ways to optimize diagnostic and therapeutic tactics.

Keywords: infectious arthritis, septic arthritis, coxitis, hip joint.
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BBEJEHUE

Wnudexunonnsiit (centuueckuit) aprput (MA) npen-
cTaB/sieT co60¥ MHGEKIMOHHOe BOCMa/leHNne, BbI-
3BaHHOE TNPOHMKHOBEHMEM B IOJOCTb CyCTaBa Ila-
TOTeHHBIX OaKkTepuit. ApTpUTHI IPUOKOBOIL (0 3,2%)
WJIN BUPYCHO (10 196) 3TMOI0TUM BCTPEUYAIOTCS peIKO
[1, 2]. PazBuTie VA compoBOXIaeTcs] puCKOM Heob-
paTuMOii gerpagaluuin CyCTaBOB U yTPaTbl OCHOBHBIX
dbyHKUMIT KOHeyHOCTH. B ocTpom nepuoge VA ciy>kut
HEOT/IOKHBIM TI0OKa3aHMeM K paHHell IMarHOCTUKe
" arpeccuBHOMY JieueHMIO [3]. B ciryuae HeapdekTus-
HOTO JieueHUsI ocTpoit hopmbl A pasBuBaeTcs Xpo-
Huueckast popma, AJisi KyrmmpoBaHMs KOTOPOIt Tpeby-
eTCs1 TIpMBJIeYeHMe ropa3no OObIINX MAaTePUATbHBIX
pecypcos [4].

BosmokubiMu (dakTopamu pucka passutusi VA
SBJISIOTCS CTapuyeckuii BospacT (crapuie 80 yet) u
COCTOSIHMSI, yrHeTawllye MMMYHUTET: CaXapHbIii
nuabet, UMppo3 TedyeHu, 3ab6oneBaHMs MOUEK, PeB-
MaTOUIHBII apTPUT, OCTEOMMUETUT, COMMyTCTBYIOIINE
MHOeKIMOHHbIEe 3a60/eBaHMUS KOXMU, CEepPIIOBUIHO-
KJeTouHast anemusi, BUY, oHkomornyeckue 3aboneBa-
Hus, HapkoMmaHus [5]. ITo manHsiM U.A. T'epacumoBa
¢ coaBTopamy, y BUU-uHbUIMPOBAHHBIX MMAI[MEHTOB
YyacToTa BCTPEYAEeMOCTM apTpuUTa TybGepKyae3HOM
STUOJIOTMM 3HAYMMO BbIlIe, UyeM Yy Jiui, 6e3 Haau-
ynsa BUY-uHdexunu ¢ cormnocraBMMbIM MUKPOOHBIM
neiizaskeM Hecrenyduueckoii stuonoruu [6]. Kpome
TOro, A MOXeT BO3HMKHYTb B pe3y/bTaTe remMaro-
TeHHOIr'0 MPOHMKHOBEHUS TNaTOreHa U3 OTHAJIEHHOro
ouara MHGeKIMA, MOCTTPaBMaTUIeCKOTO MHGULIMPO-
BaHMS CYCTaBa MM KaK OCIOKHEHME IepeHeCceHHOI
oIepaluu Ha cycrase [7].

Knnanueckme npusHaku MA XOpomio M3y4eHbI:
3TO0 — 60/b B 06JIACTM TIOPasKEHHOTO CYCTaBa, OTeK,
TUIepeMusl ¥ TUriepTepMus KOsk, HapylieHue QyHk-
LUMIA KOHEYHOCTM C BO3MOXKHBIM PasBUTHEM TaKUX
SKU3HEYTPOXKAIIIUX OCIOXKHEeHUI KaK CMHIPOM CU-
CTEMHOJ BOCMIAJIUTENbHOM PeaKkLuy UK CeTICUC.

Exeromnas 3abomeBaeMocTh WA cocTaBiseT OT
6 1o 10 cmyuaeB Ha 100 000 HacenmeHMsI B pa3BUTHIX
CTpaHax, a CBSI3aHHbII C 3TMM YPOBE€Hb CMEPTHOCTHU
nmocturaet 10-15% [8, 9, 10]. B 6onbiimnHCTBe HAG/IO-
nmeHuii A mopaskaeT KoneHHbIe (45%) 1 TazobempeH-
Hble cycraBbl (TBC) (15%) [11]. YcraHOBIEHO, UTO
CMEPTHOCTb B T€UEHME MEPBOTO Irofa Mocjie nepBud-
HOI caHMpyolei ornepauyuu Mpu UHGOEKIMOHHBIX
Kokeutax (MK) pmocturaer 13,7% [12]. IlaToreHHbIE
6akTepManbHble INITAMMBbI Yallle BCETO IOPaskaloT
OIVH cycTaB (MOHOApTUKYISIpHBIN MA). HacToTa 110-
muapTukynspasix A, mo nanasiM A. Miller ¢ coaBTo-
pamu, cocrasisieT 22% [13].

Haubonee uvacTbiMM TIaTOT€HAMM, BbI3BIBAIOIM-
mu passutue UK, sapnsiorcs Staphylococcus aureus,
Streptococcus sSpp. M JIpyrue TpaMIIOIOKUTeTbHbIE
6akTepun. [onga rpaMOTpUIATENbHBIX OaKkTepuii

B satnonoruu UK, mpeskme Bcero Enterobacteriaceae
n Pseudomonas aeruginosa, HeBbICOKA, Uallle BCETO
OHM BBIJIEJISIIOTCS OT MOKMJIBIX TAal[MEeHTOB, Malj/eH-
TOB, IPUHUMAIOUIMX CTePOUAHbIE MpenapaThl, U OT
MaIEeHTOB ¢ MH(EKIMEen MOUEBbIAEIUTEIbHO CUC-
TeMbl [14].

C yyeTOM TOCTOSIHHOTO pOCTa pe3UCTEHTHOCTU
MaTOreHOB arpeccMBHasi XMUpypruyeckas TaKTUKa
M IJINTeNbHAsI aHTubOakTepuaiabHas Tepamnus (ABT)
B psifie HaOMIOIeHNIT OKa3bIBAIOTCS He3((PEKTUBHBIMMU.
B ciyuae HenomHON 3pamyKanyuy BO3OYIUTENS Iep-
CUCTMpOBaHMEe MHMEKIMM B JaTbHENIIEM TPUBOIUT
K YCYTyOJIeHUIO KIMHUYECKMX CHMMIITOMOB 3abojeBa-
HUSI, HeOOPATUMOMY pa3pylleHNI0 KOCTHOM apXWUTeK-
TYpBI CyCTaBa 1, Kak CJIeICTBUE, YTpaTe TPYA0CII0Cco6-
HOCTM TIAlIMEeHTa, @ MHOTJA U K Pa3BUTUIO cericuca u
HeOOXOIMMOCTY aMITyTalMM KOHeYHOCTH [15].

CeromHst oueBUIHO, UTO mpobnema UK HykmaeTcst
B INIyODOKOM M3YYEHUU U Moucke 3PPEeKTUBHBIX MPO-
TOKOJIOB jieueHus1. HemaBHssl maHmemus MHpeKIyu
COVID-19 rakke BHe(Ia CBOJ BKJIAm B POCT 3aboe-
Baemocty MK u VA B menom. CoobmiaeTcst 0 caydasx
BO3HMKHOBeHMS MK y MmanyeHTOB C MepeHeCeHHbIM
COVID-19 Ha ¢oHe pasBUBILEroCsl acenTUYECKOTO
HEKpOo3a TOJIOBKM OGeopeHHOi KOCTM U IJIUTEIbHOM
Tepanuy NIIKOKOPTUKOocTepouaamu [16, 17]. OgHako
Ha TeKyIMii MOMEHT IMPaKTUYeCKN HeT paboT, TOCBs-
IIEHHBIX U3YUEHUIO0 MPSIMOTO BIAMSHUS HOBOJ KOPO-
HaBUPYCHO MHMeKIMM Ha pas3BuTue u TeueHue UK,
a pe3yJabTaThl HEMHOTOYMCIEHHBIX COOOIIEeHMI TO-
BODST JINIIIb 00 OIOCPENOBAHHBIX MeXaHM3Max pas-
BUTUSI WHMEKIIMOHHO-BOCIIAIUTEILHOTO IpoIecca
B cyctaBe. CymniecTBymwouiye meTtonbl jedenusi K He
SIBJISTIOTCS ONITUMAJIbHBIMM, & JAHHbBIE 00 UX KIMHUYE-
CKO¥ 9 GeKTUBHOCTY BeCbMa IMPOTUBOPEUNBEI [18].

Ilenvio 0630pa sIBISIETCS oOmpeneeHue (akTo-
POB MMaToreHe3a, OKa3bIBAOUIMX BJMSHYE HAa BBHIOOP
TaKTUKM JIeYeHUs, M aHa/IU3 COBPEMEHHbIX METOLOB
JleyeHUsT MHGEKIMOHHOIO apTpUTa Ta300edpeHHO-
ro CycTaBa Ha OCHOBaHMM [aHHBIX MeIUIIMHCKOM
JIUTEPATYPHI.

MATEPHAJI 1 METO/1bl

Iyist aHanm3a 6610 0TOO6paHo 90 3apyOesKHBIX U OT-
€UeCTBEHHbIX MCTOUHMKOB, OMyOIMKOBAHHBIX B IIe-
puon ¢ 1997 o 2003 rop. ITIoucK MCTOYHUKOB OCY-
IIECTBJISIICS B HayuyHbIX 6a3ax maHHbIX eLIBRARY,
PubMed m Google Scholar mo k/imoueBbIM ClIOBaM:
MH(DEKLUVOHHbBI apTPUT, CENITUUECKUIT aPTPUT, KOK-
cut, TasobempeHHslii cycraB (infectious arthritis,
septic arthritis, coxitis, hip joint.)

Kputepusmu BKIIOUEHMS B 0030D SIBJISINACH: K-
HUYECKUE UCCIeNOBaHMs, aHATUTUYECKME 0030PbI U
MeTaaHa/lIM3bl TUTEPATYPHI B (hOpMaTe MOJTHOTEKCTO-
BbIX CTaTeli HA aHIIMICKOM, HEMELKOM M PYCCKOM
SI3bIKAX.
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ITATOT'EHE3 MTH®EKIIMOHHOI'O APTPUTA

CnoskHast apXuUTeKTypa MHTUMbI CMHOBMAIbHOM 060-
JIOUKY C OOMJIMEM COCYIOB, JUIIEHHBbIX 0a3ajbHOM
MeMOpaHbl, MO3BOJISIET TMPOHMKATh yepe3 Hee Kak
KPYIIHBIM MOJIEKYJIaM TMalypOHOBOI KUCIOTBI, TaK
M TIATOTeHHBIM OakTepmsM M darouuram, KOTOHU-
3UpOBaHHbIX OakTepusimu [19]. Hambonee wusyueH
B HacTosllee BpeMs natoreHes VA, BbI3BaHHOIO Be-
IyIMM Bo3Oynutenem — S. aureus. bakTepuu mpu-
KpPeIUISIIOTCSI K KJIeTKaM CHHOBUAJIbHOM 0060I0UKMU
M IKCIIPeCCUpPyIoT GeNkM BHEKIETOYHOTO MaTpuKca
(anactuH, Komnared, ¢bubpuHoreH, ¢bubpuUH, ruamty-
POHOBYIO KUCJOTY), KOTOpbIE TIOCPELCTBOM IOBEPX-
HOCTHOTO KOMIIOHEHTa, PaclO3HaIoLIero MOJeKYJbl
aJre3VBHOM MaTpUIIbl, CIIOCOOCTBYIOT (QuKcaLUm
MUKPOOHBIX KJIETOK K CYCTABHOMY XPSIIILy ¥ CMHOBU-
anpHOI ob6omnouke [20, 21]. [Tomumo artoro, S. aureus,
Streptococcus sp., Neisseria gonorrhea o0061amaloT
TPOMTHOCTHIO K TKaHSIM CHHOBUAIBHOM 0OOOJIOUYKH,
a S. aureus CrIocO6Ha TaKkKe K IKCIIpeccuy 6eka, CBs-
3pIBatoIlero ¢daxkrop BuiiebpaHma, 4TO IMOBBILIIAET
BEPOSITHOCTb GaKkTepuanbHO MHBa3mm [22, 23].

[Tocie agre3uy 6akTepuM pa3MHOXKAIOTCS, UCTIONb-
3ysl CMUHOBMA/IbHYIO XMIKOCTb B KauecTBe M ealbHOM
MUTaTe/lbHOM cpenpbl. [Ipy 3TOM KJIETKU S. aureus CIo-
COOGHBI HAXOAUTHCSI B CMHOBMUATBbHOM SKUAKOCTY TaLy-
€HTOB, CTpafarIIMxX XpoHuueckumu VA, B Buze CBO-
60IHBIX arioMepalyit, HalOMUHAKOUINX OMOTIIEHKN
[24, 25]. M. Pestrak c coaBTopamu MoguepKHyIN Bax-
HOCTb HaMuuusi 6akTepuii ¢ UM3MeHEeHHbIM (PEeHOTU-
IIOM B COCTaBe TakMxX arjioMepaumuii — Tak Ha3blBa-
embix “small colony variants” [26]. JaHHbie HOpPMBI
MaTOTEHOB XapaKTepU3YIOTCS MeIJeHHbIM POCTOM,
CIOCOOHOCTBI0O K MHTEPHANIU3AIMM B 3YKAPUOTU-
yecKue KJIETKM U TIePCUCTEHIMM BHYTPU ocTeobsa-
cTOB, (pMOPO6IACTOB, HEMTPOPUIOB, UTO ITO3BOJISIET
YKJIOHSTBCS OT MMMYHHOM aTaky, JeMOHCTPUPOBATh
6071€€ BBICOKYIO COITPOTUBJISIEMOCTD BO3ECTBUIO aH-
TUOMOTUKOB U CIYKUTb MCTOUHMKOM BTOPOJ BOJIHBI
uHbUUMPOBaHMUS cycTaBa [27].

V3BecTHO, 4TO MOC/Ie aare3uu S. aureus CEKpeTu-
pyeT (GakTopsl BUPYIEHTHOCTU (IHTEPOTOKCUHBI, Oe-
JIOK A, KaIlCy/IbHBI MOJMcaxapui, TOKCMH CMHAPOMa
cTaMIIOKOKKOBOTO TOKCMUYECKOTO II0Ka), 0b61amaio-
1jMe CBOVCTBAMM aHTUTEHOB, KOTOPble MHULIUMUPYIOT
BOCMAJINTEIbHBI KackaJ C MPUTOKOM MMMYHHBIX
KJIETOK, HeNTpoduIoB, akTMBaIMeii Makpodaros u
BBICBOOOXKIeHMEM HLUTOKMHOB. [Io mepe pa3sBUTUS
MHGEKIMOHHOTO BOCIA/JIeHUsT BO3pacTaeT BHYTPUCY-
CTaBHOe JIaB/ieH}e, CTpajaeT KpoBoobpaleHue B TKa-
HSIX, YXYAIIAeTCsS MeTaboau3M KOCTU U Pa3BUBAETCS
HeoOpaTMMast 3p03usl CycTaBHOTO xpsiia [28, 29, 30].

B pa3BuTum cenTuYecKoro apTpuTa BbIA eS0T TpU
CTaguy BOCHAIUTENbHONM 3Kccymanum: 1) ceposHas;
2) cepo3Ho-(bubpMHO3HAas; 3) rHoiiHas. IlepBas cra-
IUsl pa3BUBAETCSl TMOCIE MPOHMKHOBEHMUS MaTOTeH-
HbIX 0aKTepuii B cycTaB. BO3HMKAIOT OTEK CMHOBU-

aJIbHOM 00O0JIOUKM, JIeMKOIUTaApHAsS MHOWIbTPAIUS
” cepo3Has skccymanus. Kak mpaBuio, Ha JaHHOM
JTare He ObIBaeT MOBPEXKIEHMSI CYCTABHOTO XPSINaA,
a MpU aKTMBHOM JIeYeHUM IKCCYHAT MOXKET TIOJTHO-
CTHIO PacCachIBaTHCS, U PYHKIMS CYCTaBa He CTPAJaeT.
Ha BTOpOII cTaguy 3a60eBaHMs SKCCYyIaT CTAHOBUT-
CS1 MYTHBIM, B HEM PE3KO YBETMUNBAIOTCS KOJIMUECTBO
JIEIKOLIUTOB U IPOHUIAEMOCTb COCymoB. Ha cycras-
HOJi TIOBEPXHOCTY (OPMUPYIOTCS OTIONKEHUS Gu-
O6puHa, 00pa3yIoTCs SI3BbI, HEPOBHOCTM U PACCIOEHNE
Xpsia, Hapymaetrcs GyHKuus cycraBa. TpeTbs cTa-
v A xapakTepusyeTcsl pa3pylleHeM CyCTaBHOTO
XpAIIa, CyOXOHIPaIbHOM KOCTU U rurieptpodueii cu-
HOBMAJIbHOJ 000JI0UKM. DKCCYIAT B IMOJOCTH CyCTaBa
MMeeT THOVMHBIV xapakTep. Ha gaHHOM cTaguu gec-
TPYKTUBHBIN MHQEKLMOHHBIN IMPOLecC HeobpaTum
M COIIPOBOXKIAETCS Pa3BUTHEM OCIOKHEHMI, HATIPK-
mep dhiermMoHsl [7].

KOHCEPBATVBHOE JIEUEHUE

KoHcepBaTuBHBIE METOObl MMEIOT OrpaHUMYEHHbIE
nokazauusi npu jedeHuu HWK. OHM MOryT OBITh
peanu3oBaHbl Ha CTaguUM CEPO3HOr0, CEPO3HO-
THOMHOTO BOCIHAaJEHMSI NpU OTCYTCTBUM IIpMU3Ha-
KOB JeCTPYKLMM CYCTaBHOI'O Xpsia M KocTu [31].
TepaneBTuuecKkoe jeyeHue B GOMbIIMHCTBE CTyYaeB
I03BOJIsIeT KyIIupoBaTh ocTpble cuMmiToMmel UK. ITpu
3TOM, Kak yKa3siBaloT K. Ross ¢ coaBTopamu, nHdpex-
[IMOHHOE BOCIalieH e MOXKeT COXPAHSAThCS B CYOKIIM-
HMUYecKo¥ hopMe U B JasibHeIIeM TPUHUMATD XPO-
HUYeCKoe TeueHMe C MOoCIeNyIIUM HeobpaTuMbIM
paspylieHueM cycrasa [32].

CerogHsmHsISI OOIIENPUHATAST KOHIEMIUS KOH-
cepBaTuBHOro JsevyeHnus WK mnpepronaraer Tia-
TEJIbHYI acClMpanuio BHYTPUCYCTABHOM (THOIHOI)
SKUIKOCTU U MOCJIEAYIOIIYIO OIUTENbHYIO (He MeHee
6 Hen.) ABT ¢ mapeHTepaJbHBIM U IIEPOPAIbHLIM BBe-
IleHueM aHTUOMOTHUKOB [33, 34].

CornacHO JaHHBIM PETPOCIIEKTMBHOIO MCCAeNO0-
BaHMs Z. Lum c coaBTOpamu, IJIaBHBIM 371€MEHTOM
KOHCepBaTUBHOro yedyeHus VK gBiseTrcss exenHeB-
Hasl MyHKUMOHHAs acnupaums naToaorM4yeckoro co-
nepsxkumoro cycrasa. I[Ipu stom BHyTpuBeHHass ABT
CTYXKUT 00SI3aTeNbHOM  COCTABJSIONIEN JIeUeHMsI.
NsonuposanHoe npuMmeHeHne ABT, o ux MHeHMUIO,
3(heKTMBHO TONBKO B CIydae CcrenupuiIeckoro
(TOHOKOKKOBOT0) apTpuTa [35].

Db deKRTMBHOCTh KOHCEPBATUBHOTIO JIeUeHMS ObLIa
MOATBEPXKIEHA pesyabTaTaMM psifa Mccaeq0BaHUIA,
aBTOPbI KOTOPBIX YKa3blBalM Ha COIMOCTaBUMMBIE pe-
3y/IbTaThl MyHKLMOHHOTO Je4eHusi octporo VA u ot-
KDPBITOT'O XMPYPTrMUECKOTO BMEIIATENbCTBA C APEHU-
poBaHMeM cyctaBa [36, 37, 38]. B To ke Bpems Obl1a
yCTaHOBJIeHa 6ojiee BBICOKASI YaCTOTA JIETAIbHBIX
MCXONOB IpU MYyHKUMOHHOM JIEUEHUM B CPaBHEHUU
C OTKPBITHIM IpeHupoBanneM A — 5,6% u 2,1% co-
OTBETCTBEHHO [35].
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B cBs13u ¢ HM3KOI 3(PHEKTUBHOCTIO MEIVKAMEH -
TO3HOTOJIEYEeHMS ¥ KaTacTpOodueCKUMM ITOCTeICTBY-
SIMM HeOIaronmpuUSITHbIX McxoaoB MK 115 manyeHTOB B
HacTosI1iee BpeMsi CaMOCTOSITe/IbHO KOHCEPBATUBHYIO
Tepanuio MPUMEHSIOT TOJbKO MPU JeYeHUU OCTPhIX
dopm cnenmpuueckoro UK. B ciayyae XpOHMYECKOTO
Hecnenyduueckoro MA, ocob6eHHO KpPYIHBIX CyCTa-
BOB, ABT paccmaTpuBalT KaK HEOTbEMJIEMYK) 4acTb
KOMILJIEKCHOTO XUPYPruuecKoro jeuyeHus.

EBpomneiickoe 001IeCTBO KOCTHOV ¥ CyCTaBHOIA
cerrtuyeckoii xupyprum (The European Bone and
Joint Infection Society — EBJIS) pekoMmeHAyeT Hauu-
Hatb sMmiupuueckyto ABT cpasy mocie BbISBIEHUS
cumirromoB VK. B aryyae renepanusanuyy MHQEKINUA,
Pa3BUTHUS CeTCKUCa WIN CENITUUYECKOTO MIOKa SMITUPU-
yeckylo ABT HaumHawT B Giyokajiliiee Bpems Iociie
TOCTAaHOBKM AuarHosa. Ilepes BBemeHMeM aHTUOMO-
TUKOB 00S13aTE€JIbHO BBITIOTHSIIOT aCIIMPAINIO0 CMHOBY-
aJIbHOM XXMAKOCTU U3 CycTaBa U AejaloT II0CeB KPOBU
ILIST MMKPOOMOIIOTMYECKOTO MCCcaenoBanms. IIpu BbI-
6ope sMnupuueckoit ABT yUMTHIBAIOT SMUAEMMUOJIO-
rMYEeCKUii CTaTyC ¥ pe3UCTEHTHOCTh BeyIlIuX raTore-
HOB B MeJUIIMHCKOM yupexxaeHuu [39, 40].

HecMoTpst Ha TO, YTO KIMHUYECKUX UCC/IELOBAHMIA,
OIEHMBAIONINX OOIIYI0 MPOAOKUTETbHOCTh MTPOTU-
BOMMKPOOHOTO JIeueHusl, a TAKKe IJIUTEeTbHOCTh BHY-
TPUBEHHOTO ¥ ITePOPATLHOTO JIeUeHUsT aHTUOMOTUKA-
MM Y B3pOCJIbIX He MpoBOAMIOCh, EBJIS pekomeHayeT
npoBOAUTH napeHTepaibHyI0 ABT B TeueHne 1-2 He.
C TOCTeNYIOMMM TepexoioM Ha TableTMpOBaHHbIE
(opMBbI aHTMMMKPOOHBIX IIpernapaTtoB A0 2—-4 Hep.
[40]. TIpm aToM AMCKyCCUST 00 ONMTUMATbHBIX ITYTSIX
BBeIEHMSI ITPernapaToB Mmpomoskaercs [15].

B mnccnemoBanum H. Li ¢ coaBTOpamMu, cpaBHUBA-
omeM 3QGeKTUBHOCTh BHYTPUMBEHHO U MEpPOPaib-
HoVi ABT y 60/1bHBIX ¢ MH(EKILIEH KOCTEe 1 CYCTaBOB,
ObUIO YCTAHOBJIEHO, YTO KOPPEKTHBIN BBIOOp Ipe-
1apaToB per 0S, IPUMEHSIBIIUXCSI B TeUeHMe MEePBbIX
6 Hepn. 3aboneBaHMs, HE YCTyHaa MCXOAaM IapeH-
TepaJibHOM Tepanuy. [IoMMMO 3TOTO, IepopajibHas
ABT 6bUa CBsI3aHa C MeHee MPONO/KUTEIbHBIM ITpe-
ObIBaHMEM B CTAI[MOHAPE M MEHBIIUM KOINYECTBOM
OUIOKHEHUM [41].

CeromHsl B paMKax CTpaTerMu BTOPOTO 3Tara Je-
acKananMoHHoi ABT, Kak IpaBuiIo, BIOMPAIOT IePOo-
panbHble (GOPMBI AaHTUOMOTUKOB YK€ B COOTBETCTBUM
C 4YyBCTBUTEIBbHOCTBbIO BBIEJIEHHOTO IaToOreHa.
Opyrum Kputepuem mepexona Ha nepopaibHyo ABT
CIY>KUT TIOSIBJIEHME KIMHUYECKUX TPU3HAKOB (JIU-
XOpajaKa, MoKpacHeHMe, MOBBbIIIEHME TeMIlepaTyphbl
Teja, OTeK, 60Jb) M CHYDKEHME YPOBHS BOCIIAIUTENb-
HBIX MAapKepoB KpOBU (KOIMYECTBO JIEMKOLIUTOB,
C-peakTMBHBI 0€JIOK), YKa3bIBAIOIIMX Ha IOJOXKMU-
TeabHbIX 3GdeKT gevueHus. [Ipy BbIOOpe mepopaib-

HOVi ABT YyuYMTBIBAIOT AKTMBHOCTb AHTUMOMOTUKOB
in vitro, ux 6MOJOCTYITHOCTh M CIIOCOOHOCTh ITPOHMU-
KaTh B CMHOBMAJIbHYIO KMAKOCTH [15, 40].

IMomumo 3TOTO, MpOoHOIKAeTCs MOUCK 3ddex-
TUBHBIX ITpenapatoB gs Jeuenust UK. Tak, B 0630p-
Holi craThe J. Earwood ¢ coaBTOpaMm [enaloT BhIBOJ,
0 TOM, YTO SMIIMpUUYEcKas Tepanusi KIMHIAMUIIN-
HOM B COYeTaHMM C 1edaaocnopuHamu, KapbamneHe-
MaMy UM QTOPXMHOJIOHAMMU SIBJISIETCSI O6e30MmacHoi
” 3¢ (PeKTMBHONM albTepPHATUBOM BAHKOMUILVHY VI
JanTOMUILIMHY. ABTOPBI IMOAYEPKUBAIOT, UTO CTAPTO-
Basg ABT mo/mkHa OXBaTbIBaTh, IIPEXAE BCEro, rpam-
MTOJIOSKUTETbHbIE KOKKM, ITOCKOJbKY OHU SIBJISIIOTCS
HaubojIee BepOSTHBIMM BO3OYIAUTENISIMM MHQPEKINI
[42]. Hainume rpaMOTpULIATENbHBIX [MATOT€HOB He-
06XOIVMO YUMUTHIBATH Y MALMEHTOB IOKUIOTO BO3-
pacTa, CTpajamiIux 3a60eBaHUIMM, YTHETAIOIMMU
MMMYHUTET, WHOEKIIMOHHBIMY 3a0607IeBaHUSIMU MO-
YeBBIBOASAIIEN CUCTEMBI MU SKETYIO0YHO-KUIIEUHOTO
TpakTa [14, 42].

B mocnemHue nmecsaTwieTust ITyOMMKYETCS BCe
60JbIIIe JAaHHBIX 00 3(PGEKTUBHOCTY TaKMUX MEPCIEeK-
TUBHBIX CcpeacTB jedenusi MK, Kak aHTMMMUKPOGHbIE
menTtuabl u 6Gaxkrepmodaru [43]. AHTMMMKPOOHBbIE
MENTUABI, MU TENTHUIbI 3aIIUThI X035IMHA, TTPEICTaB-
JISTIOT COO607 MHOT0O00EIAI0NIMIi KJIacC aHTMOAKTePH-
aTbHBIX CPEJICTB, KOTOPbIe 06JIANAI0T MOIIHOV aHTU-
MMKPOOHO aKTMBHOCTBIO IIPOTUB MIMPOKOTO CIIEKTPa
MMaTOTeHHbIX MMWKPOOPTaHM3MOB. AHTUMMKPOOHbIE
MENTUABl TPEACTABISIIOT C060ii KOPOTKME aMWHO-
KVUCIOTHBIE TIOC/IEeIOBATEIbHOCTY, KOTOPbIE SIBJISIIOT-
cs1 9(pdHeKTOPHBIMM MOJIEKYJIAMM BPOKIEHHOTO VM-
MYHUTETA, MOTYT MMETb PacTUTEIbHOE, JKUBOTHOE,
MUKPOOHOE MpoUCXOKIeHMue U 3(GeKTUBHBI TPOTUB
psifia YCTOMUYMBBIX K JIEKAPCTBAM ITaTOTeHOB [44, 45].

CoBpeMeHHble GakTepuodaru cuuTalT 6e3omac-
HBIMM ¥ MOIITHBIMM aHTUMUKPOOHBIMY areHTaMMu, TaK
KaK MX UCITOJIb30BaHMe MPeCTaBsIeTCs 6e30MacHbIM
M TIPAKTUYECKM He yMeeT MO60uHbIX 3(PdeKToB [46].
Kpome Toro, daru, 6iaromapsi cBoeit caMOperImiy-
pylolieicst mpupoae, o6l1afgaloT YHUKAIbHBIM CBOWI-
CTBOM aBTOAO3MPOBAHMS 3a CUET XO3SIMHA-TIATOTeHa
[47]. K Tomy ke 6akTepmodaryu, B OT/INYME OT IJIU-
TenbHOM ABT, u36upaTelbHbl B CBOEM [ECTBUU, HE
M3MEHSIIOT U He pa3pylalT HOPMaIbHYI0 MUKPOdIIOo-
py opranusma. bakrepmodary MposiBSIOT CMHEPTY3M
MIpM COBMECTHOM IIPMMEHEHUM C aHTUOMOTUKAMMU,
YTO eIe 60JbIle CHUKAET YACTOTY TIOSIBJIEHUS Pe3y-
CTEHTHBIX ITATOTeHOB [48].

[TpuMeHeHMEe aHTMMMKPOOHBIX TENTUIOB U OaK-
TepuodaroB MMeeT 0COOYI0 LIEHHOCTb B CIyYasix pe-
3MCTEHTHOJ MUKPOQJIOPHI U TIOXOV IEPEHOCUMOCTY
ABT u MOKeT GbITh aJIbTEPHATUBOM WM TOMOTHEHM -
€M K CYIIeCTBYIOIIYM ITPOTOKOJIAM JIEUeHMSI.
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COBPEMEHHDIE METO/Ibl XUPYPITMYECKOI'O
JIEYEHS NTHOEKIIMOHHOI'O KOKCUTA

Bri6op addexTuBHOI TakTUKM JedueHuss VK B 3HaUM-
TeJbHOW CTeleHM 3aBUCUT OT ITUOIOTUM, HOPMbBI U
craguy uHdekiMounHoro BocnaneHust. F. Ruythooren
C COaBTOpPaMM CUUTAIOT XMPYypruueckoe BMellaTeNlb-
CTBO Hambojiee BasKHbIM ITAllOM KYIIMPOBaHMUS WH-
(exuMoHHOroO TMpolecca, KOTOPbIit HEOOXOAMMO II0-
TEeHUMPOBaTb MeIMKAMEHTO3HOl Tepamnuei [49].
CornacHo pexkomeHpauusam EBJIS; nenvio xupypru-
YeCKOro JiedeHUs SIBJISIeTCs yaajieHe TOKCMHOB, CHU-
sKeHue OaKTepuaabHOI HAarpy3Ky U OaBAeHUS] BHYTPU
cyctaBa. HecMOTps Ha TO, UTO cepuifHasl acnupanus
SKUIKOCTU U3 cycTaBa GpiBaeT 3¢ PeKTUBHA B OTAEb-
HBIX KIMHMYEeCKUX HabmomeHusx, EBJIS pekomeHmy-
€T BBITIOJIHATb XUPYpruyeckyio ob6pabotky VA, oco-
GeHHO MMpY MTOpaskeHU KPYITHbIX cycTaBoB. HecMoTpst
Ha To, uTo VA siB/isieTCs MOKa3aHMeM K HeOTIOKHOMY
nevennto, EBJIS cuuraet, 4yTO y manyeHToB 6e3 mpu-
3HAKOB TreHepaau3auyuy MWHOEeKIuM BO3MOXKHA OT-
CpOUYKa XMPYpruyeckoro BMeIlaTeabCTBa Ha 24-48 u.
Heob6xomumble yCIOBUS /11 OTIOXKEHHOI OIepanum:
CyCTaB MpeaBapUTeIbHO ITYHKTUPOBAH, TPOMBIT Hu-
3MOJIOTUYECKMM PACTBOPOM B CTEPUJIBHBIX YCIOBUSIX
O TIOMIy4yeHUs MPO3PavyHOil XUIKOCTU, HAuaTa M-
nupudeckass ABT, caHalMi0 BBITIOJHSIET OIbBITHBIN
xupypr. CiienyeT OTMeTUTb, YTO OTCPOUKA OIepanyn
6osee ueM Ha 24—48 4. yBeIuuMBaeT HeOOXOOMMOCTb
MMOBTOPHOM caHauuu [40].

B HacTosiIee BpeMst pa3paboTaHbl M MIMPOKO MIPH-
MEHSIIOTCSI TaKMe XUpypruyeckue MeTOOUKY JieueHUs
UK, kak apTpockonuyeckasi caHalusi, OTKpbITast ap-
TPOTOMMUSI U IpeHUPOBaHKe, TOTaJbHOE IHIOMPOTEe-
3MpOBaHMe U pe3eKUMOHHas apTpomiactuka TEC.

ApTpockonmuecKasi CaHaIys

[MepBoIit ombIT ycneiiHoi caHaiuu TBC MeTomom
apTpockomuyu 6wl omy6nukoBaH 6omee 30 yeT Ha-
3ap,. C. Blitzer u M. Bould cuuranu aptpockomnuio TBC
aJbTEePHATMUBOM acNyUpalMOHHOM CaHALMM UM OT-
KpPBITOI apTPOTOMMM, KOTOPAsl MO3BOMSIET U30eKaTh
ype3mepHOit TpaBMbI cycTasa [50, 51].

B HacTos111€e BpeMsl MOMY/ISIPHOCTb apTPOCKOIUA
Kak OJHOJ M3 OpPraHOCOXPaHSIOIIUX MEeTOAMK OIle-
paTtuBHOro jaeuveHus mnaronoruu TBC HempepbiBHO
pactet [52]. [NTaBHBIM MPEeUMMYIECTBOM apPTPOCKO-
MMYECKOTO BMeEIIATe/NbCTBA CUYMTAIOT MUHUMAIbHO
MHBa3UBHbIN JOCTYI K MOJOCTU CYCTaBa, MO3BOJISIIO-
Ui OCYIIEeCTBUTh HeoOXxomumyio uppurauuio TBC
M IIPSIMO¥ OCMOTP CYCTaBHOTO Xpsitia [53, 54]. YpoBeHb
spaauKanuu MHGEKIMK B CIydae apTPOCKOITMIECKO
caHauuy TBC, 110 JaHHBIM psifia aBTOPOB, COCTABJISIET
ot 88,8 mo 100,0% [55, 56, 57, 58].

HecMotpst Ha To, UTO JaHHbIE 06 3G HEKTUBHOCTA
apTPOCKOIIMYECKO caHauy Ipu A KpyITHBIX CyCTa-
BOB orpaHuueHsl, EBJIS pekoMeHAyeT JaHHYIO METO-
IVKY [Ji TTepBOHAUYaJbHOTO XUPYPruuyeckoro Jeye-
Hus y nauueHToB ¢ VA I, I u, Bo3amoxkHo, III cragnii
aprputa o A. Gachter [59, 40]. [Ipu BbIsIBIIEHUU 13-
MeHEeHMI, XxapakTepHbIX 411 IV ctanumu VA (arpeccus-
HBIIi MTAHHYC ¢ MHQUIbTpaLMeli Xpsia, paspylieHue
CYCTaBHOTO Xpsllla, peHTTeHOJOTuYecKye Mpu3HaKu
CYOXOHIPaIbHOTO OCTEOJN3a, SPO3UM WIK KUCTBI KO-
CTY) BBIOOP XMPYPIrMUECKOTO BMEIIATeTbCTBA IeIaloT
B [1071b3y MeTOAUK ¢ aptpotomueli THC [60] (puc. 1).

Kpome Toro, aprpockonmueckyw caHauuio THBC
CUMTAIOT METOIOM BbIOOpA Y MAIMEHTOB C TSKETbIMU
COITYTCTBYIOIIMMM 32060/I€EBAHUSIMMU WIIM HAXOSIIN-
MMCSI B COCTOSTHUYM MMMYHOCYIIpeccum [54].

B HemaBHMX CpaBHUTENbHBIX MICCIEIOBAHMUSIX ObLIA
yCTaHOBJIEHA corocTaBuMasti 3OQPEKTUBHOCTL METO-
OVIK CEpUITHOTO apTPOLIEHTE3a U apTPOCKOIMMUECKOM
caHauuy TBC. Hapsigy ¢ 3TUM, aBTOPBI CUMTAIOT, UTO
MIPU TOCTYITHOCTU apTPOCKOIMM B JIeue6HOM yUpesK-
IeHUM ee WCIOAb30BaHMe TMPEedNOUYTUTENbHO, TaK
Kak 30% mauyueHTOB, MOMYYaBIIMX JIeUeHMe MyHKIM-
OHHBIM METOAO0M, HY>KIaJIUCh B TIOBTOPHOI CaHALUU
[54, 55].

W3y4yas pesynbTaThl CAHALMOHHOM apTPOCKOIIUU U
aprporomum TBC, Z. Khazi c coaBTopamMu o6HapysKUIn
PaBHYIO UYacTOTy IOCAeONepalMOHHBIX OCIOKHEHMIA,
Ipy 3TOM (QYHKLMSI CyCTaBa BOCCTAHABIMBAIACh ObI-
CTpee B HAOTIOOEHMSX, ITl€ MUCITOMb30BAM apTPOCKO-
NMYeCKy0 MeTonuKy [61]. IIpu uccienoBaHum 3THUX Ke

Gatcher | Gatcher Il Gatcher Il Gatcher IV
e CuHOBUT * BbIpaxeHHbli CMHOBUT  YTONLEHNE CMHOBUANLHOWM » (DopMUpOBaHUe NaHHyca
o MyTHbIM BbINOT B CycTase « OmoKeHus GpubpuHa obonouku C MHUALTPauMeri xpawa
B Mo » O6pa3oBaHue KOMMNAPTMEHTOB  PaspyweHue xpsiwa
L] . -
O3MOXHbI METEXUM HOMHOE CoAepxMMoe («ry6K006pa3HbIit» BUA « Rg-npu3Haku cy6XOHApanbHOro
¢ Rg-n3meHeHui HeT ¢ Rg-usmMeHeHuit HeT npu apTPOCKOMNMM) 0CTe0Nn3a;
¢ Rg-usmMeHeHuii HeT * B03MOXHble KOCTHbIE 3p03uun
. J\ J\ AN y,

ApTpockonuueckas caHaums

OTKprTOE BMeLWaTenbCTBO

Puc. 1. AnropuTMm BbI6Opa XUPYPrudecKoi TaKTUKY COracHo knaccubukanym A. Gichter

Puc. 1. Algorithm for choosing surgical tactics according to the A. Gichter classification
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meTtonuk JieueHus VIK y mereii K. Fukushima c coaBTo-
pamMuM IIoKa3aJIn, YTO YaCTOTa KYyITMPOBaHMS MHGEKIN
6bL1a corrocTaBMMOi. OgHAKO ITPUMEHEHMEe apTPOCKO-
MMYECcKOoi caHalyy TMO3BOAMJIO 3HAUUTENBHO COKpa-
TUTh TPOJO/DKUTENBHOCTb TOCIIUTAIU3ALUU U TIOTY-
YUTD JIYUIINI KIIMHUYECKWI pe3yabTat [54].

151 panpHeMIero mmupoKoro MIpMMeHeHus apTpo-
crommu 1ipu ieueHuu VK Tpe6yIoTCcsT TPOCTIeKTMBHBIX
MHOTOLIEHTPOBbIE MCCIeOBaHUS IJIs1 OIpeneneHus:
ONTUMAJIbBHOTO KOJIMYECTBA MCIIONb3yeMbIX TOPTOB,
HeobxogumocTy aApennpoBauust TEC u mymmrenbHOCTU
WUCIIO/Ib30BaHMS APEeHakel, MOKa3aHMil K IIOBTOPHOI
apTPOCKOIMUM U COTVIACOBAHMUS APYIUX MPAKTUUECKUX
BOIIPOCOB.

ApTpoTomusi, ApeHUpPOBaHNEe

OueBupHbBIE, HA TIEPBBIN B3IVISA, IPEUMYIIECTBA ap-
TPOCKOIINMYeCcKoi xupyprun B jeueHuu UK Bce eie
HeJJOCTAaTOYHO M3yUeHbI, MyOMMKaIuyY O pe3ylnbTaTax
JleueHMss HeMHOTOUMCJIEHHBI, & KOJIMYeCTBO HabIoze-
HUI B UCC/Ief0BaHMSIX HeBelKO. OTCYTCTBYIOT CBelle-
HUSI 00 OTIAJIEHHBIX MCXOJaX SpaguKamy MHQEeKIUA,
a Takke QYHKIMOHATbHBIX, PEHTTeHOJIOTUYECKUX pe-
syabraTax. Cerogus aprpockonus ThC npu UK nmeer
OrpaHMUYeHHOe pacHpoCTpaHeHMe, YTO CBSI3aHO C He-
00X0AVIMOCTBIO TOTIOIHUTEIBHOTO OCHAIIEHUS Orle-
PallMOHHBIX, 0OYUEeHUST XUPYPTOB U OTPaHMUYEHHBIMU
IMOKa3aHUSIMMU K €€ BbITTOJIHEHUIO.

B perpocnekTuBHOM 0630pe H. Souza Miyahara
C COaBTOpaMu OBLJIO YCTAHOBJIEHO, UTO 30JI0THIM CTaH-
maptom neueHns UK ciiemyeT cunTaTh KIacCUIECKYIO
aprporomuio u npenHupoBaHme TBC [62]. Hapsny
¢ 3TUM OTKpbITOe ApeHupoBaHue THC peKOMeHAYIOT
paccMaTpuBaTh B KauecTBe IIePBOro JTara ornepaTuB-
HOTO JiIe4YeHUs1, KOTOPbI MO3BOJISET IUIIb KYIIMPOBAThb
octpeie cumiiToMbl K. Ucxonst n3 matoreHesa UK,
D. Goldenberg o6ocHoBan HU3KYK 3P HEKTUBHOCTD
IPEeHNPOBAHUS CyCTaBa O6eCCMMIITOMHBIM BHYTPU-
KJIETOUYHBIM NEPCUCTUPOBAHMEM IMATOTEHOB C MOpa-
SKeHMEeM CYCTaBHOTO XpsIIia U CyGXOHAPATbHOI KOC-
™. VccnepmoBaresib apryMeHTMPOBaHHO A0Ka3blBaerT,
4TO OECTPYKTMBHBIN BOCHAJUTENbHBIA U OCTEOMME-
JIUTUYECKUI TPoLecchl BHYTPU CyCTaBa MPOLOJIKa-
I0TCSI Jaxke MPU KIMHUYecKoi sddektuBHOCTM ABT
M OTCYTCTBUM POCTa BO3OYAMUTENS B IIOCEBAX BHYTPU-
CyCTaBHOM XXUIKOCTU [63].

JByx3TamHoe 3HA0NPOTe3VpPOBaHe
C IpMMeHeHueM cIericepa

IByxaranHoe 3Hpomnporesuposanue (3I1) ThC ¢ mpu-
MEHEHMEM aHTMOAKTEPUATLHOTO CIielicepa SIBJISET-
csl ogHMM M3 Haubonee 3G(EeKTUBHBIX METONOB XU-
pypruueckoro jedeHus UK. TakTuka MCIoOnb30BaHUS
B Xofie mepBoro sTamna JI1 aHTMMMUKPOOHOTO crieficepa
¥ TIOC/IeAyIoleil 3aMeHOM ero Ha ITOCTOSIHHBIN 3HI0-
[poTe3 IpeNCTaBisieTcs 1ieecoobpa3Hoil B Cilydae
aKkTMBHOTO pa3BuTvs MK y GOMBHBIX C CUMIITOMaMMu

CENTUYECKOr0 MOPaKeHMsI MSITKUX TKaHell M KOCTeM
cycraBa (OCTeONM3, CBUILEBbIE XOIbI), MOCTOSTHHBIMU
BBICOKMMM JTA60PAaTOPHBIMM MapKepaMy BOCITAJIEHMS.

F. Angelo c coaBTOpamMu OmMyOGIMKOBaIN CUCTE-
MaTUYeCKui1 0630p, B KOTOPBI Bouwio 19 uccieno-
BaHUit [64]. CorlacHO JaHHBIM BOIIENNIMX B 0030p
crareil, 3¢ (PEKTMBHOCTh IEPBOro 3Talla ABYXITAll-
Horo JII cocrasnsiet ot 73,7% mo 92,8% [12, 65, 66].
UccnepoBarenu OTMeUYarOT 3HauMTeNIbHOE PacIin-
peHMe (YHKIMOHAIBbHBIX Bo3MokHOcTeit TBC y ma-
MeHTOB mocie asyxatanHoro JII [66, 67]. B 0630pe
TaKoKe MPOaHaIM3MPOBAHBI HauboIee YacTbie OCIOXK-
HEHMSI, C KOTOPbIMU CTAJIKUBAIUCh XUPYPTU: peLiUaUB
nHperuyun (0T 9,8 mo 10,7%), epuIpoTe3HbIii Iepe-
oM 6empenHoit Koctu (10,7%), acennTuueckast HeCTa-
6mibHOCTL crieiicepa (7,1%), mepenom 6GeapeHHOTo
KOMITOHEHTa crieiicepa (3,5%). Haubosee TSKeJIbIMU
OCJIO)KHEHUSIMU CUUTATU PELUIVBUPYIOLINE BbIBUXU
crieiicepa, KOTOpble, TI0 MHEHUIO HEKOTOPBbIX aBTO-
POB, MOIVIM OBITH YCTPAHEHBI TOJBKO ITOC/IE BBIION-
HEeHMS pe3eKIMOHHO} apTpoIUIacTUKMU (orepanumn
Girdlestone) [66, 68].

H.C. HukomaeB ¢ coaBTOpamMu B peTPOCIEKTMBHOM
MCClieJOBaHUY BBISIBWIN, UTO 3HAUUTENbHbBIN YPOBEHD
spagukanuu (86,7%) ¥ 3HaUMMOe yiIydlleHue QyHK-
IIMOHAJILHOTO COCTOSTHMSI CyCTaBa HabGIIOMarOTCS Kak
TOC/ie BBITIONIHEHUSI TIEPBOro, Tak M BTOPOTO 3TArioB
OIepaTUBHOIO JiedeHust [69]. B cucrematnyeckom
0630pe, omybaukoBaHHOM J]. Balato c¢ coaBTOpamu,
YPOBEHb 3paayKauyuy MHOEKIMY ITOC/Ie BBITTOTHEHNS
BTOpoOro sTarma dII cocraBua ot 85 mo 100%. [Ipu sTOM
obmas IMpomo/LKUTENbHOCT, ABT Ha 3Tamax ore-
pPaTUBHOTO JieueHusI B CpeJHeM COCTaBJsia OT 4 [0
6 mec. [70].

Br160p THITa aHTMOGAKTEPUAJIBHOTO CIlejicepa oCTa-
eTCs 3a XMpypraMu U He OKa3bIBaeT CYyIlleCTBEHHOTO
BAMSHUS Ha YacTOTy SpaAuKaiuy BO3OYAUTENS] MH-
dexumy 1 GYHKIMOHATbHBIE MCXOObI JBYXITAITHOTO
OIT[71].

He3aBucMMbBIMM MpEIUKTOpaMM peluAuBa WH-
(beKIMOHHOro BOCIAJIEHUS MOCAe ABYX3TamHoro JII
C. Xu ¢ coaBTOpamMy CYMTAKOT BO3PACT HalI€HTA, BbI-
IeJleHMe TIaTOreHOB, 00JaJarIIyX BBICOKOW YCTOJ-
YMBOCTHI0 K AHTUOMOTMKAM, M BBICOKMI YPOBEHD
C-peakTMBHOTO Oesika HaKaHyHe oreparuu [72].

HecMoTpst Ha 3HAUUTENIbHBIV HAKOILJIEHHBIN OITbIT
nByxstanHoro JI1 B meuenun MK, Bce elre He cylle-
CTBYET eOVHOTO IIpeACTaBjeHus] 00 ONTMMAaIbHOI
MPOAODKUTENBbHOCTM MHTEPBaJa BpeMEHU MexXay
sranamu I11. CerogHs 3TOT MEPUOS, 3aBUCUT OT ITpe -
MMOYTEeHMII XUPYPrOB U B OONBIIMHCTBE CJIy4aeB CO-
CTaBJISIET OT 6 Hef. 10 3 Mec. B TO ke BpeMsI MHOTHE
MCCIeIOBATENM CUMUTAIOT, UTO YCTAHOBJIEHME OOIIe-
MIPUHSATOTO CPOKa [Jis BBITIOJIHEHMSI BTOPOTO 3Tama
Il He MOXeT CTY>KUTh IPAKTUUECKMM OPUEHTUPOM B
neyenun MK. Y.C. Yoon ¢ coaBTOpamMu IOjararT, YTO
KayKIblii KIHMYeckuii arydait MK yHukaneH, u Heoo-
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XOAMMOCTb BbInoyiHeHMs JI1 qokKHa ObITh OIpeesne-
Ha Ha OCHOBaHMM aHaIM3a JabopaTOPHbIX MapKepPOB
BOCITAJIEHMSI M KIMHMYECKMX CUMIITOMOB 3aboeBa-
Hud [73].

OpHO3TanHOe 3HIOIPOTEe3MPOBaHMe
Ta300eIpeHHOTro CyCTaBa

OnnostanHoe DII TBC 060CHOBaHHO CUMTAIOT KOM-
doprHOM nmaa manuenTa U 3bOEKTUBHON C TOUKU
3peHus (PMHAHCOBBIX 3aTpaT METOIMUKONM JieueHUs
nanuenTtos ¢ UK. ITo coobuiennio G. Balato ¢ coas-
TOpaMu, 0OOOUIMBIINMX JAHHBIE PsIa MCCIETOBaHUI
1o 3¢ dexTuBHOCTU ogHOsTarmHOro J11 B teuenuu UK
¢ 2003 o 2010 r., yacToTa SpaguKanuu MHGEKIUN He
yCTyIaaa pesyjibTaTam OByx3TanHoro I11 u coctaBuia
94-100% [70]. W. Li c coaBTOpamMu yCTaHOBWIM, UTO
onHoaramHoe JIT Tak ke 3¢ddekTUBHO, KaK U IBYX-
3TarHoe JiedyeHue C VCIOIb30BaHMEM aHTUMUKPOO-
HOrO cIieiicepa, IpyM MeHbIIMX (PMHAHCOBBIX 3aTpa-
Tax, CPOKaxX TOCHUTAIM3ALMNN U UHTPAOIIEPALIMOHHOMI
KpoBorioTepe [74]. AHasiorMUHbIe BBIBOABI 00 3ddex-
TUBHOCTU ofHO3TanHoro JII caemaHbl B CUCTEMaTH-
yeckoM 0630pe H.Luo c coaBTopamu [75].

OpHako, HeCMOTps Ha HAKOIUIEHHBINA TOJIOKMN-
Te/IbHBIN OIBIT NPUMeHeHMUs] OfHo3TanHoro JII u
BO3MOXKHOCTb BoccTaHoBieHusT pyHkiuum TBC B 6mm-
>KaitiieM IocaeornepaioOHHOM Tepuoze, Moka3aHus
I peanusaliM MeTOAUKU TOBOJIbHO OrpaHUYEHBI.
B marepmanax BTopoit MexxnyHapOLHOM COIIacu-
TenbHOM KoHbepeHuyu (ICM), npourenaieit B 2018 .
[71], Ha ocHOBaHMM aKTMBHOCTM MECTHOTO MHGbEeKI-
OHHOTO BOCTIajJeHMs ObUIM OIpeneneHbl TOKa3aHMS
K BbIOOPY XMPYPIUYECKOH TAKTUKY JIeUeHUS TaleH-
TOB ¢ MA. V3 niokazaHuii K ogHosTarmHoMy JII Bbize-
JISTIOT OTCYTCTBME OCTPOTO MHMEKIIMOHHOTO ITpoiiecca
B TBC, xapaKTepu3yIOIEerocs BbIpa)keHHbIM CABUTOM
71a60paTOPHBIX BOCTIAMTEIbHBIX TTIOKa3aTeseit, Haau-
YyeM CBUILNEBBIX XOMIOB, OOIIMPHBIX KOCTHBIX AedeK-
ToB. KpoMe TOro, BaskHbIMU SIBJISIIOTCS TaHHbIE O Xa-
pakTepe BO30yIuUTeNsI MHGPEKIINN, UyBCTBUTEITbHOCTYU
K aHTMMMKPOOHBIM IIperapataM C BO3MOKHOCTBIO
ABT nHa ambynaTopHoM 3Tare [76].

B cayyae akTuBHOCTM MHGEKUVOHHO-BOCIA-
JutenbHoro mnpouecca B TBC yacToTra peuuanBOB
uH@EKINM B ITOUIEOIePAlIMOHHOM MEPUOJE CTaTU-
CTUYECKM 3HAaUMMO MoBbIanack [68]. J. Bettencourt
C COaBTOpaMM BBISBUWIM CUJIbHYK TeHIEHLUIO
K CHMKEHMIO BEPOSITHOCTY PelUAMBa MHGPEKIMA T10
Mepe yBeIMUYEeHUSI BPEMEHHOTO MHTepBala MeXAy
nuarHo3om MK u 311 TBC. [Io saHHBIM aBTOPOB, Be-
POSITHOCTb Heymauyu Tpu Spagukauyuu MHOeKIun
B 3,1 pa3 ualie HabOmwomaercs, ey DII BBITTOTHS-
JIK B TIepBbIe 5 jieT nmociie auarHoctTuku UK. AHanns
10-neTHero HabmogeHus: moxasaya, uto mons ITIIU
nocne nepsuyHoro JII nmo mosoay UK cocrasisiia
7%, B TO BpeMsI KaK I0CJIe oIlepalyu o MNoBOAY KOK-
capTtpo3sa Tonbko 0,9% [77].

Takum 06pa3oM, ogHOITAITHOE T MOXKET CITY>KUTh
METOAOM BbIOOpA Yy MALMEHTOB € MHQEKIMOHHBIM
BocrtasienvieM B TBC BHe cTagyuy 060CTpeHusI IIpU OT-
CYTCTBUM BbIPaKeHHBIX JJAO0PATOPHBIX CUMIITOMOB U
KIMHUYeckux nposieinenuit UK [7].

Pe3ekIiioHHast apTPOILIACTHUKA

[lepBuyHasg pe3eKIMOHHAS apTPOIUIacTMKa ObLIa
BrepBble omycana I.P. Tupainecroynom (Girdlestone)
B 1928 r. 1 3apeKOMeH/I0BajIa ce6sl B KAUeCTBE yCIIell-
HOTO MeTO[a JIeUeHUs] TyOepKy/lIe3HOro KOKCUTA.
MeTtoauka no3BosseT 3pGheKTUBHO KYIIMPOBATh 60Jb
1 uHdeknmoHHoe Bocnajgenue B TBC. Hapsaay ¢ stTum
omnepainus ['MpanecToyHa xapakTepu3syeTcsl IOXUMU
GbyHKUMOHANIBHBIMY pe3ynbraTamu. [Ipu 3TOM BOC-
CTAaHOBUTH (PYHKIMIO CyCcTaBa ITOC/Ee 3TOV OIepauymn
0Ka3aJIoCh JOBOJIbHO CJIOKHO Jaske TPU BBITTOJIHEHUU
B JanbHelimem TotanbHoro JI1 TEC [79, 80]. B uccie-
moBaHuu R. Oheim ¢ coaBTOpamMyu Takke COOOIIAIOT
O BBICOKOJ 4acTOTe KyNuMpoBaHMUs MHeKIMMU u 60-
JIEBOTO CMHApOMa B pe3y/bTaTe BbIMIOJHEHUS pe3eK-
LMOHHOM apTPOIUIaCTUKU. ABTOPbI PEKOMEHAOBAINU
oneparuio I'MpayiecToyHa B crydasX, Korga QyHKIIN-
OHAJTbHBIN Pe3y/IbTaT He ObLT MPYOPUTETHBIM IS T1a-
uuenTa [81].

UccnepoBaHus, TMOCBsILEHHbIEe CPaBHUTEIbHO-
My aHanau3y 3G(eKTMBHOCTY pe3eKUMOHHOI apTpo-
IacTuku 1 sranHoro JI1 ¢ ucnonb3oBaHUEM aHTU-
MMKPOOHOTO creiicepa, HeMHOTouncieHHbI. S. Ikebe
C COaBTOpPaMM COOOIIAIOT O 6ojiee BBICOKUX ITPOIOI-
SKUTETBHOCTHM OIeparuii, 06beMe KpOBOIIOTepY U Ya-
CTOTe HeOIaroNmpUITHLIX (YHKIMOHATbHBIX MCXOO0B
MpU UMIUIAHTALMM TTOCTOSTHHOTO HOMPOTe3a y Ma-
LIMEHTOB, IIepeHeclInX paHee ornepaiuio Girdlestone.
ITo ux maHHBIM, YACTOTA SpaguKaIMM MHPEKIUY T0-
CJie BBITIOTHEHUST Pe3eKIMOHHON apTPOIIaCTUKU CO-
cTaBisieT 94,7%, a goins peluauBOB MHOEKINM [OCTIe
BBITIOJIHEHMST BTOporo srtama DIl gocturaer 31,6%,
YTO, 10 MHEHMUIO aBTOPOB, TpPeOGyeT OCTOPOKHOTO
IuddepeHIIMPOBAHHOrO MOAX0Ja K BbIOOpPY orepa-
uum ['mpayiectoyHa kak mertoga seuenus UK [82].

P. Matthews ¢ coaBTOpaMm paccMaTpUBaIM Iep-
BUYHYI0 PE3eKIMOHHYI0 apTPOIUIACTUKY KaK MEeTOZ,
BbIOOpa Ipu Hamuuuu cumnTomoB MK B TeueHme
3 wegenb u 6onee [83]. Cormacuo D. Adl Amini ¢ co-
aBTopamu, onepaius ['mpaiecToyHa MoxeT ObITh Me-
TOAOM BbIOOpa y 60ybHBIX ¢ VK, KOrma nmpuMeHeHue
AHTUMMKPOOHOIO crieiicepa MOXKET ObITh CBSI3aHO
C BBICOKMM PVCKOM BBIBMXA KOHCTPYKIIMM, 06pa30Ba-
HMSI KOCTHBIX Ae()eKTOB WM B CIydae HEyCTaHOBJIEH-
HOJ MM BBICOKOPE3UCTEHTHOM MaTOT€HHOM MUKpPO-
dmoper [84].

B pa6ore C. Hipfl c coaBTopamu 6b11a 13yueHa 3¢-
(dhexTHBHOCTb ABYyX3TamHOro JII, B KOTOPOM I1epBbIi
9Tan MpeacTaBisul coboii omepanyo ['MpagecToyHa.
UccnegoBaTeny mojiaraior, 4To B HaTuBHOM TBC, He
MMEIOIeM CUMIITOMOB OCTEOMMUENUTA, WHOEKINS
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TopakaeT TOJBKO CYCTABHOV XpsIl, CYOXOHIpasb-
HYI0 KOCTb ¥ BHYTPUCYCTaBHbIE€ MATKME TKAHU. B aTUX
YCIOBUSX MMIUIAHTAIMS aHTUMMUKPOOHOrO Ccrievice-
pa B HEMOBPEXIEHHYI0 MHMEKNye KOCTHOMO3IO-
BYIO MOJIOCTb Gefpa MOXKET MPUBECTU K AaTbHeNIIe-
MY pacIrpocTpaHeHMI0 MaToreHoB. Ilepuop mexnay
BBITIOJIHEHMEM MepBOro M BTOporo 3rarnoB III (oT
2 po 32 Hepn.) ompenensiM MHOMBUIAYAJIbHO Ha OC-
HOBaHUM KIMHUYECKUX U JIAOOpAaTOPHBIX INAHHBIX.
IMpopgomxkutensHOCTh ABT cocTaBuna ot 8 go 38 Hep,.,
B TOM uMcJie 2 Hell. BHYTpUBEeHHO nHby3mu [85].

Heob6xogMmMoCTh peseKuyM TONOBKUM U ILIEHKU
6edpPEeHHO KOCTU IIPU OCTEOMMENIUTE BEPTIYKHOI
BHaauHbI 0OOCHOBaHa B cratbe K. Anagnostakos
€ coaBTOpaMu. ABTOPbI ITOKa3ajau, UTO caHalus BepT-
JTY>KHOV BIIaAVHBI HEBO3MOXKHA 6e3 ymayeHus] CKOM-
MMPOMETHPOBAHHOTO MHMEKIVOHHBIM BOCIIAJIEHUEM
MMPOKCUMMAJIBHOTO OTHena GempeHHON Koctu. Ilo ux
MHeHM0, GyHKIOMS TBC MokeT 6bITb BOCCTAHOBJIE-
Ha B JasibHeem B pesynbraTe ToTaabHoro 311 ThC
U peabyIUTAIMOHHOTO JeueHus [86].

Kpome Toro, onepains ['mpajiecToyHa mpeacTaBisi-
€TCS1 ONTUMATbHBIM BBIOOPOM )T MYJIBTUMOPOVTHBIX
MMaleHTOB, 0COOEHHO B TEX C/IydasiX, KOrma 60bHbIe
OTKa3bIBAIOTCS OT JJIUTENIbHOTO, 3TAlTHOTO XUPYpPIU-
YecKoro JieueHus, a pe3eKIMOHHAas apTpoIUiacTUKa
MOKET OKa3aThCs YIAUHBIM pelieHueM mpobiembl MK
U SIBJISIThCSI OKOHYATE/IbHOM Orepaiueni.

PE3VJIbTATbBI

Ananmmu3 mybaukanuit 3a mociaeguaue 10 et rmokasan,
YTO KOJIMUYECTBO KIMHMUYECKMX MCCIedoBaHuii, 06-
30POB JIMTEPATYPhI, ITOCBSIIEHHBIX ITPOGieMe auar-
HOCTUKM U teueHus MK, BO3powio 3a yKa3aHHbIN I1e-
puog (puc. 2).

OpHako IonaBsoliee OOJBIIMHCTBO MCCIEm0-
BaHUM SBJSIIOTCS OJHOLIEHTPOBBIMM, KaK MPaBUIIO
PeTPOCIEeKTUBHBIMM ¥ BKJIIOUAIOT B ce6s Majaoumc-
JIeHHbIe TPYMIIbI MMaiueHToB. CeromgHs co6paHO He-
JOCTaTOYHO JaHHbBIX IJiT 0O0CHOBAHHBIX PEKOMEH-
JaLuii, yKa3blBalIUX Ha MMPeUMYILIecTBa OGHON U3
CYIIECTBYIOUIUX TAaKTUK XUPYPTUUYECKOTO JedeHUs.
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AHanmu3 JaHHBIX COBPEMEHHBIX ITyOJMKAIMUii I10-
Ka3aj, 4TO MPU JOCTATOYHO BBICOKMX ITOKA3aTEeNsIX
3(pdexTUBHOCTM M3YUYEHHBIX METOIOB XMUpypruue-
CKOTO JIeUeHMs COXPaHSIeTCsl pacXoXIeHue BO MHe-
HUSIX OTHOCUTEIbHO TaKMX aCIIeKTOB JIeUeHMSs, KaK
MIPOODKATENBHOCTh aHTUOAKTEPUATBHOM Teparnmu,
CIIOCOOBI €e peanu3aluy, BbIOOP aHTUMMKPOOHBIX
MpernaparoB, ONTUMAJbHBI MHTEPBAI MEXOY 9Ta-
nmaMu I, HeOGXOAMMOCTb IPEHUPOBAHUS CYyCTaBa
MocJie Orepanyy, BBIMOTHEHME IUATHOCTUYECKUX
MYHKIMI KaK crocob6a KOHTPOJS SpafuKaluy UH-
dekuumn. KomopbuaHbelii (HOH IMalyueHTa U ITIyTh
MHOUIIMPOBAHUS TaKkKe He BCErga YUMTHIBAIOTCS
(Tabin. 1), XOTS HEKOTOpbIE MCCIen0BaTeIM TOBOPST
06 MX TMOTEHIIMAIbHON 3HAYMMOCTY B OTHOIIEHUU
IVArHOCTUKY BO36yauTens MHPEKIUU U JalibHei-
mieit ieue6GHOM TaKTUKY [14, 49].

Bo/MbIIMHCTBO aBTOPOB CXOASTCSI B TOM, YTO BbI-
60p crocoba XMPYPruueckoro JeueHus B MOIb3y Op-
raHOCOXPAHSIONMX METOAUK JIO/KEH OCHOBBIBAThH-
csl B TIEPBYIO Ouepelb HA HAIUYUM WIIM OTCYTCTBUM
IeCTPYKTUBHBIX M3MEHEHMI CYCTaBHOTO Xpsimia U
CYOXOHIpaIbHOM KOCTM, & TaKke OTCYTCTBUM IIPU-
3HAKOB OCTEOMMEIINTA U BbIPAKEHHOTO MHMEKIVOH-
HOTO BocrnasieHus. [Ipyu 3TOM MepCneKTUBHONM CUMUTA-
10T apTPOCKOINMUecKy caHauuio TbC Kak HauMeHee
TPaBMaTUYHYI0 METOAUKY, NeMOHCTPUPYIOIIYIO BbI-
cokme (YHKIMOHATbHbIE Pe3y/abTaThl. Hapsigy ¢ aTum
MIMPOKOe BHEApPEHMEe apTPOCKOIMYECKON CcaHaLu
OTPaHMYEHO HEOOXOIMMOCTHIO TOTIOTHUTENIBHOTO 00-
YUYEHUSI XMPYPTOB U HPUOOpeTeHUS] HEOOXOOMMOro
060opynoBaHMs.

B ciryuae He06XOAMMOCTY BBITTOTHEHS PAAVIKAITb-
HOJ omepauyuy OFHOSTAIHAs CaHalMs C YCTAaHOBKOM
SHIOIPOTE3a SIBJIIETCS €elle OFHUM ITepCIIeKTUBHBIM
METOJOM, TIO3BOJISIIONIVMM COKPATUTh Iepuog, HeTpy-
JIOCTIOCOOHOCTY TMalyeHTa ¥ YMEHBIIUTh PacXoabl Ha
JeyeHue. B TO ke BpeMst ITyOMMKaIMM, TTOCBSIIIIEHHbBIE
uccemoBaHui0 3(PGEKTUBHOCTY METOAVKM, HEMHO-
TOYMCIEHHBI M HEIOCTATOUHBI AJ1sI HDOPMYIMPOBAHMS
KpUTepUeB 0TOOpa MALMEHTOB AJIsI IBYX- U OIHOI3TaIl-
Horo JII [75].

84
Puc. 2. PacrnipeneneHnue
y6IMKaIuii 1Mo 3arpocy
«CeIITUYECKUII apTPUT
Ta306eIpPeHHOro CycTaBa»
B 6ase gaHHbIXx PubMed B nepuo
¢ 2013 mo 2023 .

Fig. 2. Distribution

of publications by the search
query «infectious arthritis

of the hip joint» in the PubMed
database from 2013 to 2023
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Haubonpiryio TpymHOCTh [JISI BbIOOpa XUPYPIM-
YeCKOM TaKTUKM MPEeACTaBIISIOT Tsokenble crydan UK.
Kak mpaBmiio, 3T0 6GOJIbHBIE C PE3UCTEHTHOM MU TSI-
KeJIO TIOAMAIOIIEeCs JIeUeHUI0 MMaTOTeHHOM MUKPO-
opoit, o6mMPHBIMK IedeKTaMMU MSITKUX TKaHel U
KOCTH, COITYTCTBYIOIIMMM 3ab0jeBaHUSIMM BHE CTa-
IUY KOMITEHCAIIMM € HU3KUM DPeabuIUTaIMOHHbIM
MOTeHUMAIOM. B TakuMxX KJIMHUUECKUX CUTYyalUsSIX
GOJBIIMHCTBO aBTOPOB PEKOMEHAYET IeaTh BbIOOP
B M0JIb3Y PE3eKIMOHHOI apTPOIUIacTUKU (orepauusi
Girdlestone), KoTopast MOXKET CTaTh MEPBBIM 3TAIIOM
s mocienyioniero II1 UM oCcTaTbCS B CUITY OOBEK-
TUBHBIX OOCTOSITENIBCTB OKOHYATENbHBIM METOHOM
XUPYPTUYECKOTO JieueHus [82, 84].

3AK/TIIOYEHUE

Takum 06pa3oM, pasBuUTHE MHOEKIIMOHHOTO KOKCH-
Ta XapaKTepu3yeTcsl MPOTrPeCcCUBHBIM BOBJIEUEHU-
eM B IeCTPYKTMBHBIN mpoinecc Bcex CTpyktyp ThC
M TIOMYaC HYXKIAEeTCS B CPOYHOM XUPYyPTUUECKOM
JIeYeHUM C 1Ie/bI0 TMpPeIOoTBpalleHus] paspyluieHus
apXUTEKTYPhbl CYCTaBa, yTPaTbl OCHOBHBIX (QYHKIINI
KOHEYHOCTU ¥ Pa3sBUTHS OCTIOKHEHMIA, YTPOXKAIOIINX
KM3HM IalyueHTa. B HacTosilee BpeMs eUHBbII I10-
pSAOK jedeHUs MHGPEKIMOHHOTO KOKCUTA BCe ele
He BbIPAOOTAH, CYIIECTBYIOIIME METOHbI JeUeHMUS
He 00bemMHEHbl aJropuTMamMu, a 3(PEGEeKTUBHOCTD
MUX TpUMeEHEeHUs BbI3bIBA€T 0OOCHOBAHHbBIE COMHE-
Hust. OpraHOCOXpaHSIoN[Me BMEIaTeabCTBa, B YacT-

JOIIOTHUTEJ/IbHASI THO®OPMALIVISI

Hcmounuk  (uHaHcuposanus..  ABTOpbI  3asIBJISIIOT
06 OTCYTCTBMM BHeIIHero puHaHCHMPOBaHMS MIPU MpoBe[e-
HUY UCCIIeJ0BaHMS.

Bo3moscHplli KOHGAUKM uHINepecos. ABTODPBI JleKia-
PUPYIOT OTCYTCTBME SIBHBIX Y MOTEHIMATbHBIX KOHGIUKTOB
MHTepecoB, CBSI3aHHbIX C MyOIMKallMel HacTosIel CTaThU.

Amuueckasn sxkcnepmusa. He npumeHuMma.

Hugpopmuposannoe coznacue Ha
He TpebyeTcs.

nyéauxayuro.
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BAJIEHTUH AJIEKCAHOPOBWUY HEBEPOB

K 80-netuio co aHA poxXpeHuUs

27 ampensi 2024 r. ucrionuuaoch 80 netT co AHS
pOXKmeHusT M 56 jeT BpauebHOI, Hay4dHOIi, Mema-
TOrMYeCKOoil U OOIIEeCTBEHHON OeATeNbHOCTU OOK-
TOpa MeJUIIMHCKUX HAYyK, 3aCTy>KeHHOTro Bpava PO,
nmpocdeccopa kadeapbl TpaBMaTOIOTUM, OPTOIIEIUN
U BOeHHO-mosieBo¥ xupyprum CeBepo-3amnagHOro
roCyJapCTBEHHOTO MeAUIIMHCKOTO YHUBEpCUTeTa
uM. .. MeuHuKkoBa BajseHTHHa AjleKcaHIpoBUUa
Hegeposga.

B.A. HeBepoB poauncs 27 anpenst 1944 1. B ceMbe
Bpaueii. Bo BpeMs 00yuyeHus B LIIKOJIE OH YBJIEUEHHO
3aHMMAJICSI PUCOBAHMEM U XXUBOTIUCHIO, HEOTHOKPAT-
HO y4YacTBOBAJ B BbICTaBKAax rOpPOJICKOTO U COX3HOTO
YPOBHSI, 3aHMMaJI IpU30Bble MecTa. [locie OokoHYa-
HMS IIKOJMBI HAO ObLIO CHENaTh BHIOOP MEKIY IO-
CTYIUIEHMEM B XY[IOXKECTBEHHBIN WM MeIUIIMHCKUI
MHCTUTYT. 10 coBeTy popuTesneii 6bu1a BbIOpaHa mpo-
(beccus Bpaua.

B 1962 r. BajeHTUH AJjieKCaHIPOBUY TOCTYTIUJI
u B 1968 T. okOHUMI JieuebHbIit paKkyabTeT IlepBoro
JIeHMHTPAICKOTO MEIUIIMHCKOTO WHCTUTYTA WM.
akaz. W.II. ITaBaoBa. B 1969 r. oH OKOHYM/I MHTEpPHA-
TYpy 10 o611eit xupypruu, ¢ 1970 mo 1973 r. o6yuasncs
B acnupaHType Ha Kadeape TpaBMaTOJIOTUM U OPTOIIe-
ovn JlenHT'ITVBa u ycrieliHo 3alUTUI KaHAUIATCKYIO
Juccepranuio «BausHmue qucTpakuum M KOMOpPeccun
Ha popmy u Mopdosoruio Koctu». Pabora 6bii1a OT-
HeceHa K paspsny (pyHmaMeHTadbHBIX MCCIeA0Ba-
Huit. HaumHas ¢ 4-ro Kkypca o6yuyeHus B MHCTUTYTe,
a 3aTeM U B acClIMpaHType BajieHTHH AneKkcaHIpOBUY
coBMeman yueby ¢ paboToii Bpaua peaHMMaIMOHHO-
XUPYpPruyeckoit 6purampl ckopoit momorru. C 1974 r.
OH paboTaj acCUCTeHTOM, a ¢ 1986 I. — IOLEHTOM
Kadenpsl TpaBMaToa0ruu 1 oprorenuu Jlen['MIIYVBa.

B 1990 r. BaneHTHMH AJeKCaHIPOBUY 3allUTUII
IIOKTOPCKYIO aucceprainio «HaAuBUIyaabHOE 3H/I0-
MMPOTe3UPOBaHMeE MTPU MIepeIOMax U JIOKHbBIX CyCTaBax
nreiiku 6epa y 607bHBIX ITOKUIIOTO BO3pacTa» U ObUI
n36paH Ha JO/DKHOCTH 3aBeIyIolero Kagemapoii TpaB-
maTojoruu u opronenuyu CIIGMAIIO ¢ mpucBoeHueM
yueHOro 3BaHus rmpodeccopa. B 1991 r. od 6buT Ha3HAa-
YyeH JieKaHOM XUPYyprudyeckoro dakysabreTa.

OcHOBHbIE HayuHble MUCCAeNOBaHUSI BaneHTHHa
AnexkcangpoBnua HeBepoBa M BO3INIaBASIEMOT0 UM
KOJIJIeKTMBa Kadeapsl MOCBSIIeHbl PEKOHCTPYKTUB-
HO-BOCCTaHOBUTEIBHON XUPYPTUM  OIMOPHO-IBU-
raTeJbHOr0 amnmnapata U 3SHAONPOTE3MPOBAHUIO
cyctaBoB. B.A. HeBepoB mepBbIM B Hallleli CTpaHe
B 1993 r. BBIIOJHWI SHAOIIPOTE3MPOBaHME Ta300ed-
PEHHOT0 CyCTaBa CIIYCTS HECKOJbKO YacoB TMO-
CJle mepejiomMa Ieiiku 6empeHHOl KocTu. Takke OH

BBITIOJIHSIT  AHAOMNPOTe3UpoBaHMe Y TAIMeHTOB
C AacCemnTUYEeCKMM HEKPO30M TOJIOBKM GempeHHOi
KOCTH, TlepeHecIInX TPaHCIUIaHTAalMI0 TIoUYeK M Ha-
XOISIIIMUXCSI HA XPOHUYECKOM reMoiuasnin3e.

B HMMUILI meTckoii TpaBMAaToJOTUM U OPTOHeINNU
um. [.U1. TypHepa BasieHTUH AnekcaHIpPOBUY BHELPUIT
B TMPaKTUKy 3HIOIpPOTEe3MpOBaHMe TIPU BbIpaskeH-
HBIX JeCTPYKTMBHBIX M3MeHEHUSIX CYCTaBOB U IIOJ-
HOJ yTpaTe QYHKIMYM HIDKHEN KOHEUHOCTU Y AETeN.
3a 17-netHmii mepuop, MmpoorepupoBaHo okojao 700
JieTeli U TIOAPOCTKOB C XOPOIIIUM pPe3ybTaTOM.

B 1995 r. nmpodeccop B.A. HeBepoB mociie CTaxku-
poBky B TepMaHMy BHEIPWI B TPAKTUKY POCCUIICKIUX
OpTOITeZOB TepBble 3apyOesKHbIE IHIOMPOTE3bI TA30-
6eIpeHHOr0 ¥ KOJIEHHOTO CyCTaBOB. [IJIs peanu3annu
3TOTO ITpOeKTa OH MHOT'OKPATHO BbIe3skasl C Mokasa-
TeJIbHBIMM OIepalysIMM ¥ OOyJalomyMu ceMUHapa-
MM BO MHOTHe ropoga Poccumn.

B.A. HeBepoB BbICTyIIQ/I C HAYYHBIMM JOKJITaMU
Ha MHOTMX MeXIyHapoIHbIX KOHIpeccax B BepnuHe,
Keénbue, [Tapuke, [Ipare, Munane, CTOKronbme.

OH aBinseTcst aBTopoM 60stee 450 HayYHBIX PaboT,
5 moHorpadwuit, omHa "3 KOTOPbIX «PeBMU3MOHHOE
SHIIOIPOTE3UPOBaHMe Ta306eIpPeHHOTO CyCTaBa»
(1997) siBnsgeTcs IepBOIl B CTpaHe Ha CTOJb aKTy-
aabHYI0 TEMY U TIOJIyYMsia BbICOKYIO OLIEHKY U TIpU-
3HaHMe y CIelMaanCTOB. BajieHTUH AeKcaHAPOBUY
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HAIMCaa IJaBbl B HECKOJbKUX (YHAAMEHTATbHbIX
PYKOBOACTBaX, 14 MeTOgMUYeCKMX peKOMeHIalui,
uMeeT 35 maTeHTOB Ha U300peTeHNe.

ITox pykoBomcTBoM mpodeccopa B.A. Hepeposa
3alMINEeHbl 4 OOKTOPCKUX U 14 KaHOAUOATCKUX
ouccepTanui.

ITpodeccop B.A. HeBepoB sBisieTcsS Ipe3uUIEH-
TOM AcCcouManuyu TpaBMaTONIOTOB-0pTOIenoB CaHKT-
ITetep6bypra u JleHMHTpAACKOM 06JaCTH, YIEHOM
penKo/ieTun XypHana «BecTHUK XUPYPTUM UMeHU
N.U. T'pekoBa», WIEHOM OOBEIVHEHHOIO OMCCEpTa-
LIMOHHOT'O COBeTa II0 TPaBMAaTOJOTUM U OPTOIenyu
99.0.008.02.

OrpomMHbIl BKian BHeC B.A. HeBepoB B ITOATOTOB-
KY KaJi[pOB OPTOIEIOB-TPAaBMAaTOJIOTOB — Ha Kadeape

MPONIM OOyYeHMEe U TEePeroAroToBKy okoiao 14000
CIIelIMaIMCTOB U3 BCex permoHoB Poccuu u HekoTO-
PbIX 3apYOEXKHBIX CTPaH.

3aciyru B.A. HeBepoBa BBICOKO OILI€HEHbI TO-
Cy#apCTBOM — eMy IPUCBOEHO IOYEeTHOe 3BaHUe
«3acoy>keHHbIM Bpad Poccmiickoii  @epepauyn»
(1998).

BasmeHTMH AnekCaHIPOBUY — CUACTIAMBBIN CEMbSI-
HMH, MM€EeT OBYX B3POCIbIX JeTel U BHyKa. JKeHa U
IIOYb TaKKe paboTaroT BpauamMiu, CbIH — SKOHOMMCT.

Tpynono6ue, MUPOKUIT KPYro3op, 6amcTaTenbHast
XUpypruueckasi TexHMKa, BBICOKOe IeJarormyeckoe
MacTepCTBO, MPUHUMUITUAIBHOCTD Y UYTKOCTb K KO-
Jleram, yuamiMMcs ¥ maiueHTaM CHUCKaIM ITyOoKoe
yBakeHMe K BajieHTHHY AjleKCaHApOBUYY.

Konnexmue xagedpst mpasmamonozuu, opmoneduu u BIIX C3IMY um. HU.H. MeuHukosa no3dpasnsem
BanenmuHa Anexcandposuua c robuneem u xceadaem emy Kpenkozo 300p08usi U OanbHeluux meopueckux ycnexos

Ha 6nazo Hawezo Omeuecmaa!

Pedxonnezus xypHana «ITpaemamonozusi u opmonedus Poccuu» npucoedursemcst K no30pasaeHusim.
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Namatu Kpucranca KOpuca Kerrn —
MHOCTPAHHOro YWieHa PoccMicKOM akaaemMum HayK

B.B. anmnsk !, B.3. [lybpos?, B.I1. AGenblieB 3

' TFY3 S0 «Spocnasckuti 061acmHoli KAUHUYECKUT 20CnUmais 6emepaHos 80LiH — MeMOyHapOoOHbIli yeHmp
no npobaemam noxuvix nodeii «300pogoe dosizosiemue», 2. SIpocnasns, Poccus

2 @I'BOY BO «Mockosckuti 20cydapcmeeHHuslii yHugepcumem um. M.B. J/lomoHocoea», 2. Mockea, Poccust
3 @I'BY «O0seduHeHHas 00NbHULA C NOAUKAUHUKOL» YnpaeneHus denamu Ipesudenma P®, 2. Mocksa, Poccust

Pedepar

Kpucranc Opuc Kerru pomuncst 9 aBrycra 1934 r. B Pure B cembe xupypra Sumuca Kerrn. B 1944 r. cembsi mepeexasna
B T'epmanuio, a 3atem B CIIIA, rae Kpucranc nonyumn MeguIMHCKoe o6pasoBaHue B Menbckom yHuBepcuTeTe. B 1966 T.
OH CTaJI JOI[EHTOM OPTOIMEeAMYECKO IIKOIbI YHUBEPCUTETA U COCPETOTOUMIICS Ha SHIOMPOTE3MPOBaAHMM Ta306eApeHHO-
T'O ¥ KOJIeHHOTO cycTaBoB. B 70-e rr. XX Beka Kpucrarc Kerru paspa6oTtasi mpsiMoit iepegHuii JOCTYII K Ta300eIpeHHOMY
CYCTaBy ¥ HayaJ BbIMIOIHATH apTPOILIACTUKY TI0 MaJIOMHBAa3MBHOM MeToAMKe. 3a rofibl paboThl B KIMHKMKAxX Hblo-XejiBeHa
u Yotep6epu, KOHHEKTUKYT, OH BbITTOMHMI 60s1ee 10 000 sHIOIPOTE3MPOBAHMIA 110 TTPEIJIOKEHHO TEXHOIOT UM, CTAN aB-
TopoM 135 Hay4dHBIX TPYHAOB U MoHOTpadmii. B 1989 r. Kpucrarc moayyms 3saHne KIMHUYECKOTo mpodeccopa OpToreann
U peabunurtauym Menbckoil MeIMLIMHCKO MIKOJBI, a B 2008 T. cTal HOMHBIM IpodeccopoM. 3a 3TO BpeMsi OH IIOATOTO-
BWJI COTHU Pe3UIEHTOB U CTaJl OCHOBATEeIeM COGCTBEHHOI OpPTONeauueckoii mKosbl. Kerru 6bUT M3BECTEH MHOKECTBOM
MHHOBAI[MOHHBIX TEXHOJOTU, HAlIeAIINX HIMPOKOe pacrpocTpaHeHue BO Bcem mupe. B 1988 r. Kerru opranmsosas He-
KoMMepueckuit Oproneauueckuii GoHp a1 obecrieueHnst 06pa30BaTEIbHBIX TPOTPAMM ODUIMATBHBIX aKaJeMUUeCKUX
o6meHoB mexxny CIIA u pecriy6nmkamu CCCP. B Teuenne 10 et 6omee 300 Bpaueit u3 Poccun, Bemopyccuu, YKpanuHsl,
crpan bantun, Cpegueit Asun, BberHama u BocTouHoi lepMaHmy OMTydImiIn CTUIIEHOUY M BO3MOXXHOCTb TO3HAKOMMUTHCS
C OCHOBaMM 3H[IONPOTE3UPOBAHMST KPYITHBIX CyCTaBOB. [lapasuiesibHO OH Bble3skaja Ha MeCTa C JIEKUMSIMMU, CeMUHApaMu U
MoKa3aTeJIbHbIMY OTlepalMsIMi. 3a BbIJAIOIIMecs 3acayTy Iepesi OTeYeCTBEHHBIM 3IpaBooxpaHeHueM B 1993 T. oH GbL1T
“36paH MHOCTPAHHBIM WieHOM Poccuiickoit akageMuy MeIUIMHCKUX HayK, a BIOCIENCTBIMM — Poccuiickoit akageMun
HayK. B 2012 r. mpodeccopy Kerru 6bi1a BpyueHa cepebpsiHas Mefalb «3a BpaueOHOe JOCTOMHCTBO M 3aC/yTy Tepeq
pOCCHUIICKOIT MeOUIIMHOI». BiaecTsimuit xupypr, u3o6peTaTesb, yUeHbli i M YUNUTENb, YCIEIIHbI CIIOPTCMEH, GUIaHTPOTI,
Kpucranc Opuc Kerru yuren us skusuu 4 mions 2023 roma, OCTaBMB B HAlIMX CepAllaX YYBCTBO ITyGOKOTO YBasKeHMsI
U SIpKYe BIIeYAT/IEHNS OT OOLIEHMS C HUM.

KimioueBbie cmoBa: Kpucrarnc Kerry, mepeiHuit MaJOMHBA3UBHBINM JOCTYI K Ta300eJpeHHOMY CYCTaBY, apTPOILIaCTUKA.

Ons uutupoBaHus: [anunsgk B.B., [y6poB B.3., A6GenbueB B.II. Tlamatu Kpucranca HOpuca Kerrm —
MHOCTPAHHOTO wieHa Poccuiickoii akagemMuu HayK. Tpasmamosnoeuss u opmonedus Poccuu. 2024;30(2):208-214.
https://doi.org/10.17816/2311-2905-17561.

D} Hanunsk Bradumup Bukmoposuy; e-mail: v-danilyak@mail.ru
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In Memory of Kristaps Juris Keggi —
A Foreign Member of the Russian Academy of Sciences

Vladimir V. Danilyak!, Vadim E. Dubrov?, Vladimir P. Abeltsev?®

! Yaroslavl Regional Clinical Hospital of War Veterans - International Center “Healthy Longevity”,Yaroslavl, Russia
2 Lomonosov Moscow State University, Moscow, Russia

3 Joined Hospital with Outpatient Health Center, Administrative Department of the President of the Russian Federation
Moscow, Russia

Abstract

Kristaps Juris Keggi was born on August 9, 1934 in Riga in the family of surgeon Janis Keggi. In 1944, the family moved
to Germany and then to the United States, where Kristaps received his medical education at Yale University. In 1966,
he became an associate professor at the University’s Orthopaedic school and focused on hip and knee arthroplasty.
In the 70s of the twentieth century, Kristaps Keggi developed direct anterior approach to the hip joint and started to do
arthroplasty using a minimally invasive technique. Over the years, he performed more than 10,000 total hip replacements
with his technology at hospitals in New Haven and Waterbury, Connecticut, and authored 135 scientific papers and
monographs. In 1989, Kristaps became a Clinical professor of Orthopaedics and Rehabilitation at Yale Medical School
and in 2008 was elected a Full professor. During this time, he trained hundreds of residents and became the founder
of his own orthopedic school. Keggi was known for a variety of innovative technologies that were widely used all over
the world. In 1988, Keggi organized a non-profit Orthopedic Foundation to provide educational programs for official
academic exchanges between the United States and the republics of the USSR. For 10 years, more than 300 doctors from
Russia, Belarus, Ukraine, the Baltic States, Central Asia, Vietnam and East Germany have received scholarships and the
opportunity to learn the basics of the hip and knee arthroplasties In parallel, he traveled to the clinics with lectures,
seminars and demonstration surgeries. For outstanding services to national healthcare, in 1993 he was elected a Foreign
Member of the Russian Academy of Medical Sciences and, subsequently, the Russian Academy of Sciences. In 2012,
Professor Keggi was awarded the silver medal “For Medical Dignity and Service to Russian Medicine”.

A brilliant surgeon, inventor, scientist and teacher, successful athlete, philanthropist, Kristaps Juris Keggi died on July 4,
2023, leaving in our hearts a feeling of deep respect and vivid impressions from communicating with him.

Keywords: Kristaps Keggi, anterior minimally invasive approach to the hip joint, arthroplasty.
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4 yrong 2023 1. B Bo3pacTte 88 jieT yiien u3 Ku3Hu
Kpucrarnc I0puc Kerru, npodeccop opronenuu u pe-
abynuTauumM MeauIMHCKO 1KOIbI MlenbcKoro yHu-
BepcuTeTa, MHOCTpaHHbIN wieH PAH, ube UM cTalo
IIMPOKO U3BECTHBIM B TPABMATOJIOTO-OPTOTEeANYeC-
KOM coobiecTBe yke B 70-e rT. XX Beka.

K konHiy 1980-x rr. TOTanbHOE SHIOONPOTE3NPO-
BaHMe Ta30bedpeHHOro cycraBa B Poccum BbITION-
HSUJIOCh B peKUX CTOMMYHBIX KIMHUKAX, B perMoHax
Oenaay Julllb egVHWUYHbIe omnepauyuu. CBSI3aHHBIN
nenpHOMeTandeckuim sHpomnpored K.M. Cupamia
BBIITYCKAJICSI MaJIbIMU TapTUSIMU U HE COOTBETCTBO-
BaJ OOIIENPUHSITBIM TEHAEHUUSIM. IIoTpeOGHOCTh
B SHAOMIPOTE3MPOBaHMM OblIa OTPOMHOI, 3apybesk-
Hble TPOU3BOAUTENM MMILJIAHTATOB Ha POCCUMCKUI
PBIHOK ellle He TPUIIUIN, 3HaHW1, HABBIKOB 1 OpraHu-
3a1MM KaTacTpoduyecky He XBaTauo. IMeHHO Torma
B CCCP BriepBble Ipuexaj aMepUKAHCKUIA TpaBMa-
Tonor-opromnen rnpodeccop Kpucrarc Kerru. OueHnuB
CUTyalMIO U TPOCUYUTAB IEpPCIEKTUBbI, OH IpemJio-
SKUJT KOHLIEMIIMIO PasBUTUSL SHIONPOTE3UPOBAHUS
B Hallleil CTpaHe, CyMeJl J0Ka3aTh ee HeOOXOAMOCTh
pyKoBOACTBY 3apaBooxpaHeHuss CCCP u MeTogu4yHO
MIPUCTYIIAJI K peanu3alniy CBOei MporpaMmbl.

B 1988 r. OoH opraHM3oBaJ HEKOMMeEpPUYECKU
Opronemuueckuii ¢GoHna s obecrieyeHuss obpa-
30BaTeNbHBIX MPOTpaMM ODUIMATBHBIX aKaJeMu-
yeckux o6meHoB Mexay CIHIA u pecrybamkaMu
CCCP. B teuenue 10 net 6omee 300 Bpaueit us CCCP,
a 3areM u3 He3aBuUCuMMbIX Poccun, benopyccun,
VKpaunbl, crpad Bantun, Kasaxcrana, Y36ekucraHa,
TamkukucraHa, a Takke BbeTHama M BocTouyHOI
TepmaHuM TOAYUYMIIM CTUTIEHOMM U BO3MOKHOCTH
MO3HAKOMUTBCS C OCHOBaMM 3HAOMNPOTE3UPOBa-
HMSI KPYIHBIX CYCTABOB HAa KIMHMYECKMX 06asax
HMenbckoro yHuBepcurera. ITapannenbHo Kerru Bbl-
e3)kal Ha MecTa C JIEKLIMSIMU U CeMMUHApaMu, POBO-
IV TIOKa3aTe/ibHbIE orepauuu. B centsope 1993 r.
OH TIpUHSI akTuBHOe yuyactue B I Cbesme Tpas-
maronoros-opronenos CHI' B Spocnasie, roe mop,
€ro PyKOBOACTBOM ObUI MIPOBEOEH CaMblii TEePBbIi
B Halllell CTpaHe MEXIYHApPOIHBI KypC-CUMIIO3UYM
10 SHJOIPOTE3VPOBAHMIO Ta300€IPEHHOTO CYCTaBa.
HecsaTKM pOoCCUICKMX Bpayeil CUMTaIM €ro yUnuTeleM
¥ ObUIM 6J1aroJapHbI 38 OIPOMHBIN BKJIaJl B CBOE ITOCT-
IUIUIOMHOEe 06pa30oBaHye U CTAHOB/IEHME B KAUeCTBe
npodeccroHaoB.

ABTOpBI 3TOJ CTaThbM B pasHOE BpeMS YYMIUCh
y Kpucranca Kerru u 1o psay OpuuyMH 3HaAU €ro
6msKe, ueM apyrue. JIjast Hac crienmuanusanuus B 60J1b-
Huile 1. YoTepbepy BO MHOTOM CTajia TEePeIOMHbBIM
MOMEHTOM B XM3HM, OIpeeNuUBIIMM HalpaBieHUe
OanbHeNIlero pocra U pasBuTusi. Mbl pemmin pac-
CKasaTh BaM 006 5TOM 3KCTPAOPAMHAPHOM UeOBEKe
Y ero pojiv B pa3BUTUM TPABMAaTOJIOI UM U OPTOTIEAUA
B Hallleit crpaHe u B Mupe. [IpMHOCUM ITy60OKYyI0 6/1a-
TOLApHOCTb penakuuyu xypHana «TpaBMaTOIOTUSI U

Kpucranc IOpuc Kerru (1934-2023)
Kristaps Juris Keggi (1934-2023)

opronequs Poccum» 3a yo6e3Hoe coriacue Harmeya-
TaThb MpejiaraeMblii MaTepual.

Kpucrarnc FOpuc Kerrm poguics 9 aBrycra 1934 r.
B Pure. Ero oterr, Suuc Kerru, Bpau-xupypr, paborasn
B KIMHUKE PIOKCKOTO TMeJarormyeckoro MHCTUTYTA,
a 3aTeM B KaueCTBe IMPEKTOpa B AJTyKCHEHCKOJ My-
HUIUITANbHOI GonbHMIIE. [[eqoM II0 MaTepUHCKOM
muHuy 6bL1 Jymyc Bep3uHbI, M3BECTHBIN JIUTEpa-
TypoBen, U (onbKIOpUCT, Tpodeccop JIaTBuUiiCKOro
YHUBEPCUTETA, MO3T, TEOJOT U JITePaHCKUIL TTacTop.
HanucaHHble MM peIuruo3Hble TMMHBI MCIIOTHSIOT-
Csl B MPOTECTAaHTCKUX I€PKBSIX MHOTMX CTPaH MHUpa.
B cBoeit aBToOMOrpadumu Kerrm mmcai, uTo T060Bb
K XMPYPIUY OH YHAC/IeI0Basl OT OTIIa, a TI0O0Bb K SI3bI-
KO3HaHMI0 — OT fena. HasepHoe nmostomy Kpucrarc
Kerru 6bU1 TOUTTIOTOM — CBOOOIHO TOBOPWIT U TTMCATT
Ha IIeCTU SI3bIKax, C YA0BOJIbCTBMEM BCTABJISIS B CBOIO
peub pyccKue CJI0Ba.

B 1944 r. cembsi bep3unbineii-Kerru mnepeexana
B l'epmanmio, a 3atem B CIIA. MeguuuHcKkoe o6pa-
soBaHMe Kpucranc nomyumn B Venbckom yHUBeEp-
cuteTe. XuUpypruueckas U OpTOINeAuUecKasl Crelu-
amu3anus mpouuia Ha 6a3e TOCIIUTAIBLHOTO IEHTpA
Cssroro JIyku - PyssenbTa B Hpio-Flopke 1 60IbHUIII
Menb-Hpio-XeiiBeH. 3aTeM B TedeHMe IOa OH CTYKUI
B KaueCcTBe HaYaJbHMUKA XUPYPTUUECKOTO OTAeNe-
HUSI MOOWJIBHOTO apMeiiCKOro ToCIuTasst B BreHxoa
(BoetHam). CBOJT OBIIVPHBIN OIIBIT JIEUEHUST TSIKETbIX
60eBbIX TpaBM KOHeuHOCTelt Kerru 06061mmI B Kypce
VHCTPYKTOPCKMX JIEKIIUIT AMepUKaHCKOV aKageMuu
oproneayuyeckoii xupypruu (AAOS) [1].

B 1966 r. Kpucraric Kerru cran 1o1ieHTOM OpTOIie-
IMUecKoii mKosbl Menbckoro yuuBepcurera. Kpyr ero
MHTEPecoB 6bT BeCbMa O6IIMPeH — OT OIepaTUBHOIO
JieueHUs] TTaTOJIOTUM TTIO3BOHOYHMKA OO0 PEKOHCTPYK-
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LI CBSI30K KOJIEHHOTO CYCTaBa, HO MOCTENeHHO OH
CcoCpelloTauMuBaeTCsl Ha TOTAJIbHOM 3HAONPOTE3UPO-
BaHMM KPYITHBIX CYCTaBOB, BbINOMHSS 10 400 omepa-
1M1 eXerogHo. B TO ke BpeMsi ero akTMBHAS KJIMHU-
yeckasl IIPaKkTMKa B TOPOIICKOi 6ombHMIE YoTepbepu,
rocriutane CesiToii Mapuu u lleHTpe 3HAOMPOTE3U-
pOBaHUSI CycTaBOB B GonmbHMIE Menb-Hbio-XeiiBeH
couetasach C IIpernojaBaTeNbCKOil OesTelbHOCThIO
M HACTaBHMYECTBOM Haj, MOJIOABIMM OOKTOpamu U
pesumeHTaMmu™,

[TpoxoxkmeHne obyueHust y gokropa Kerru Bcerma
CUMTAJIOCH BEI30BOM 151 BBIITYCKHUKOB MeIUITMHCKOT
Ko/l Mens. Kak nucan ogyH U3 ero 6bIBIIMX yue-
HUKOB: «BbITh pe3ugeHToM Kerrm — OgHOBpPEMEHHO
M OTBETCTBEHHO, ¥ BAOXHOBJsIOME. OH MPo6y>Kmast
B HAC >KeJIaHye IIPEeyCIeTb U YOeKAal, YTO Mbl CMO-
SKEM 3TOTO JOOUTbCS. Bce cTpeMumInch 6bITh ITOXOKM-
MI Ha HEro...».

B 1989 r. Kerru nosyuynn 3BaHMeE KIMHUYECKOTO
npodeccopa opToneauu u peabunuranyuu Menbckoii
MeauLUMHCKOM 1miKoabl. B 2008 r. oH cTaja IOJHBIM
nmpogeccopoM Kadenpsl OpToneauu, a Iocie Ipe-
KpalieHust jieueGHOM JeaTebHOCTY OCTAJICS ee I10-
YeTHBIM ITPodheccopoM, MPOIO/IKasT 3aHMMAaThCS 06-
pa3oBaTeNbHBIMU TPOTrpaMMaMi, KIMHUYECKUMU
uccaegoBaHusIMMU U nyonukauysmu. OH ObLT aBTO-
poM 135 HayuyHBIX TPYOOB M MOHOrpaduii, mocss-
IIEHHBIX OMEPATUBHOMY JIeUeHUI0 OGOEBBIX TPaBM,
3a60/1eBaHMI1 TMO3BOHOYHMKA ¥ apTPOILIACTUKE
KPYITHBIX CyCTaBOB.

B CIIA Kpucrarica Kerru C4uTarOT MMOHEPOM MIpsI-
MOTO IIepeJHEro JOCTYTIa K Ta3060eapeHHOMY CYCTaBYy,
3aCIy’KeHHO Ha3BaHHOro ero uMmeHeM [2]. pest mo-
CTyIa BO3HMK/IA B Hauase 1960-X IT. IIpu IIPOXOXKIe-
HUU UM pe3UJeHTYyPbl 10J, pyKOBOACTBOM Dpenepuka
TommncoHa. Ero reMuripoTessl ¢ KOPOTKOM M30THYTON

LATERAL FEMORAL
CUTANEOUS NERVE.

MOTOR BRANCH OF
SUPERIOR GLUTEAL
NERVE TO TENSOR
FASCIA LATA

HOXKOJ MMILJIAaHTUPOBaJIM U3 IIMPOKOTO TepenHe-
ro pmocryna Cmura-—IleTepceHa € OTCIOMKOI MBIIIL]
abIyKTOPOB OT I'PEOHST U Tesia MOAB3IOIIHON KOCTHU.
Kpucranc mnpenjoxkun OTpaHUUYUTBCS MUCIOIb30Ba-
HMEM [MCTAJTbHON TOJOBMHBI 3TOTO KJIACCUYECKOTO
nmoctymna. [JTaBHbBIM MPeUMYIeCTBOM CUMTAIOCh MPO-
XOXJeHNe BepTUKaJIbHOTO pa3pe3a B MPOCTPAaHCTBE
MEXOY BEpPXHUM SITOOVMYHBIM M JIaTepaJbHbIM Oef-
PEHHbBIM KOKHBIM HepBaMu, 6e3 ImpeceyeHus UX BET-
Beii (puc. 1).

Omnepalmio BBHITONHSIY HA OOBIYHOM XUPYpruUUe-
CKOM CTOJjIe B I10JI0’KeHUY TalleHTa Ha CIIMHe C BaJlu-
KOM IIOJT SITOAVMYHOV 06yacTbio. KoxkHBI pa3pes Ha-
YMHAJICS Ha JBa CaHTUMMeTpa KayJa/ibHee IepenHeii
BepxXHeJ MOAB3A0IIHONM OCTU U IMTPOXOA I IO MOJIOTOM
Iyre K cepenyHe 6onbmioro Beprena. OCHOBHOe OT-
Jiuuye OT MOMYJSIPHOTO U HIMPOKO peKIaMUpyeMOro
CerofHs MPSIMOTo MepeaHero AOCTyIa 3aK/IKUaioch B
TOM, UTO KaIlCy/Iy CyCcTaBa OOHaskaiy He uepe3 MeX-
MBIILIEUHbI TIPOMEXYTOK, a IIyTeM ITIPOLOTbHOIO
paccioeHusT HampsraTensl MMUPOKOi dhacuuy 1Mo ero
repegHeBHYTPEHHEMY Kpaw. JTO CYIIeCTBEHHO 00-
Jleryajio o6paboTKy Meoy/UIIPHOTO KaHala U coXpa-
HSUIO HEIOBPEXIEeHHO! BOCXOASIIYH BETBb JjaTe-
paJIbHOI apTepuu, ormodaroIieii 6eIPeHHYI0 KOCTb.

B xome aHaTOMMYeCKOTO MCCAeLOBaHUS aBTO-
pbl IeTajqbHO paspaboTanyu 3Talbl MOOUIM3ALUU
MIPOKCUMAJILHOTO OTHeNa 6enpa, MpenjoskKuian Cro-
co6bI pacmMpeHus OOCTYIIA 332 CYeT KIMHOBUIHON
ocreoToMuu OeAPEHHON KOCTM U AOKasalu BO3-
MOXHOCTb €r0 MCIOJb30BaHUS TIPU PEeBU3UOHHBIX
BMelllaTeabCTBaXx.

B KIIMHMYECKOI TpaKTUKe JOCTYI ObLI IPMMEHEH
B 1970 r. CTeHa0BBIN OOKIa[d HAa HAyYHOM BBICTAB-
Ke exxeromgHol Bctpeun AAOS mposBydan B 1977 1.
B Jlac-Berace, a cTaThsl O CpeqHECPOUYHBIX pPe3yJib-
Tatax nepBbix 100 apTpomiacTuK Ta3z00egpeHHOro
cyctaBa 6puta HameuataHa B 1980 r. [3]. K MomeHTy
Halrero ooydenus B Havaje 1990-x rr. mpodeccop
Kerru yke BBIIOJHMI 60jiee TPeX ThICSY ITOAOOHBIX
ornepanuii.

Puc. 1. KoxxHblii pa3pes 1 IMHUS TPOJOIBHOIO paclenaeHust
HampsraTesst mupokoit daciuymu 6egpa mpu repegHeM TOCTYIIE
Light - Keggi [3]

Fig. 1. Skin incision and line of longitudinal splitting

of the tensor fascie latae muscle in the Light-Keggi anterior
approach [3]

* Peaudenmypa — opMa IOSyUYeHUsT TIOCTEBY30BCKOIr0 YITy6IeHHOTO MeAVIIMHCKOr0 06pa3soBaHmsI M0 KIMHUYECKUM

CITELMAIbHOCTSIM 33 PyOesKoM.
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B To Bpems B opTonienuu eliie He CyIeCTBOBaJIO 0~
HSITUS «MaJIOMHBA3WBHBIN TOCTYI» K Ta300eApeHHO-
My cycraBy. Kpucrarnca Kerru MO>XHO cMeno Ha3BaThb
epBONPOXOALEM 3TOM TEXHOIOTUN. [IJTHa OCHOBHO-
ro paspesa He mnpesBbimiana 8-9 c¢cm (puc. 2). lranry
nonrychepuueckoii ppesbl OH 3aBOAMIT Uuepe3 KOHTpa-
MepTypy B CpefHel TpeTu Oenpa, MpuueM IIapoBuUA-
Hy10 dhpe3y CoeIMHSII C Heli HeITOCPeICTBEHHO B paHe.
[Tpu MCIIONb30BaHUM AJIMHHBIX OeIpPEeHHbIX Pally-
Jleil U UMIMHIAPUYECKUX CBepes BBIOMHSII AOMOJ-
HUTEJIbHBIN IByXCAHTMMETPOBBIN pa3pes3 B SITOOUY-
HOJ 06;1acT ¢ GOPMUPOBAHUEM TOHHEJST B MSITKUX
TKaHSX, YTOOBI pa3pabaTbiBaTh MHTPaMERY/ISIPHBIN
KaHa/I «HAnpsmy» (puc. 3). Iloxoxkme TexXHUUECKME
nmpueMsbl ipodeccop P. Beprep u3 YHuBepcuTeTCKOI
KivHMKY Pama B Ynkaro omycan jaumb 15 jeT cmy-
ctsi. OTMeTUM, UTO, OTIepUPYS U3 NPSIMOTO IepeiHero
mocryna, Kerru He IO/Ib30BajICsl OPTOIEINYECKUM
CTOJIOM, CIIeMa/JIbHOI IMOACBETKOI M aBTOMAaTHue-
CKMMM PaHOPACIIMPUTENSIMU. PeHTTreHOI0rnuecKuin
KOHTPOJIb PYTMHHO HEe IPUMEHSIJICS.

Kpucranc 6bU1 MOYTH ABYXMETPOBBIM POCTOM MU
o06saman 60JbIIol (U3UIECKON CUIION — MOTHMMAS
OLHOI PYKOI1 C MOMOIIBI0 MHAUBUIYAIbHO U3TOTOB-
JIEHHOTO OJHO3yb60ro Kpiouka 6elpo M BBIBOAS €ro
B paHy, Opyroi pykoit oH obpabarbiBay KaHam pu-
TYpHBIM parmmieM. VMeHHO IMo3ToMy (u3ndecku
MeHee CWIbHble OPTOIelbl He MOIJIX MOBTOPUTDH €ro
OIepaTUBHYI0 TEXHUKY SHAOMNPOTE3UMPOBAHUS, U JO-

CTYII HE HallleJI IIOBCEMECTHOTI'O paCIIpOCTPpaHEHNS.

HoBatopctBo Kpucrarica Kerru mposiBisiioch
He TOJMbKO B omepaTuBHOM paoctymne. OH ropguics
JIMYHOM Apyk60ii ¢ X. MuTTenbmeiiepoM U ObLT TO-
pSAYMM CTOPOHHMKOM TIPMMEHEHUS] KepaMU4eCKUX
TrOJIOBOK. B TOBCEeIHEBHOV MPaKTUMKE MUCIIOIb30Baj
IO TISITM BAapMaHTOB 6eCIleMEHTHBIX HOXKEK Y IaIy-
€HTOB C pasanMyHO¥ (GopMoit MeAyIISIPHOTO KaHaaa
(HJD, Optifix, Alloclassic, Taperloc, Richards modular
system). Mcxonst U3 COBpeMEHHBIX BO33PEHMIA, Ooue-
BUAHO, YTO Y>Ke BHavase 1990-x rr. Kerru MmeHs1 O -
XOZ, K TIepPBUYHOM (PUKCAIUU HOXKKMU B 3aBUCUMOCTHU
OT aHaTOMMWYECKMUX OCOOEHHOCTe! M KauecTBa KOCTU
6onbuoro (“fit & fill”, “fit without fill”, single wedge,
metaphyseal filling). On oueHb m106MT HOKKY S-ROM,
MMEWIIYI0 MOAY/IbHYIO MPOKCUMAJIbHYI BTYIKY U
KpPYTJIOe ceueHue, YTo IO03BOJISIIO TTOJ06paTh Yo aH-
TeBepCcUM Ipu auciuiasmu 6empa. Kpucrarc o6pasHo
Ha3bIBaJI 3TY HOXKKY “Sivashevich”, ormaBast 1aHb KOH-
CTpyKUMM 3HAonpoTre3a Cusalia.

Tsokenmble ateTabynsipHble auciuiasum Kpucrarc
OTepupoOBa, MUCIONb3Ysl TEXHUKY KOTUJIOIIACTUKU
IHa BHAAMHBI C MeIMaJTbHBIM MO3ULIMOHUPOBAHMEM
6ecIieMeHTHO Yallky 10 MeTOAMKe, IMPaKTUYECKN,
HeM3BeCTHOV B TO Bpems B CIIA [4].

Ero mpuems! KynupoBaHus TTy60K0# MHGOEKINN
IyTeM YCTaHOBKM IPOTE3HOro CIiejicepa C apMupo-
BaHMEM II€eMEHTHOM MaHTUM CEPKISDKHON MPOBOJIO-
KOV IJig obyieryeHus ee yaajeHMs] eUHBbIM OJI0KOM
Ype3BbIUaiHO aKTyaJbHbI M B HAIIM JHU. YHUKQIbHOM
SIBJISIIACh TIPeJIOKEHHAsT UM JeHepBauusl Tasobem-

Puc. 2. KoxkHblli paspe3 Ipy MMHUMAaIbHO MHBA3MBHOM
nmocryrie Light —Keggi (c mo6e3Horo cornacust mpodeccopa
K.10. Kerrn)

Fig. 2. Skin incision in the Light-Keggi minimally invasive
approach (by courtesy of professor K.J. Keggi)

Puc. 3. KonTpanepTypsl 47151 BBeLeHMs IITaHT U
rionycdepuueckoii dpessl, palmuieit 1 mpsiMoit HOXKKK
SHAOIPOTE3a (C JII06e3HOTO cornacus mpodeccopa

K.10. Kerrn)

Fig. 3. Contraincisions made to insert the bar
of a hemispherical reamer, rasps and the straight stem
of a prosthesis (by courtesy of professor K.]. Keggi)
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PEeHHOTO CycTaBa U3 MepefHero MUHMUAOCTYIA IIpu
Hava/JIbHbIX CTAAMUSIX KOKCAPTPO3a B paMKax XUPyprumn
OIHOTO JIHS.

Opuum m3 nepBoix B CIIA K. Kerru y>ke B KOHIIe
1980-x Hayan YyCIEIHO IPUMEHSITh 3HIAOMPOTE3bI
KOJIEHHOTO cycTaBa 6eclieMeHTHOV (UKcaluuu, 4TO
TOJMIBKO ceiiyac HauMHaeT HAXOAUTh IIMPOKOe MpPU-
meHeHue. [IpennokeHHbI UM M ONMCAHHBIN ero pe-
sugeHToM P.A. Keblish meTop neHepBaLyy HagKoIeH-
HMKa IPU apTpOIIacTMKe KOJIEHHOro CycTaBa, CTall
00s13aTeNIbHBIM 3JIEMEHTOM 3TOTO BMEIIaTeIbCTBA.

PaboToCcroco6HOCTh U TPYAOI00Me mpodeccopa
Kerru nmopaskanau. Kaskablit JeHb 6bUT pacimcaH 1o Mu-
HyTaMm. Panumuii mogbem okosio 5:30 yTpa, o6si3aTennb-
Hasl TMMHACTMKA C TpeHakepamu, rpuest, B KIMHUKY
U TepBasl omepaiys o6svHO B 7:30. Kpuc, yenoBek
OCTPOYMHBIA, JIIOOSIINI ITYTKA U 3a0aBHbIE UICTOPUM,
B OIePAIMOHHO ObLI Ha YAMBIEHME HEMHOTOC/IOBEH.
O6bIYHO Tepen, paspesoM oH rosopui: “Let’s do it”
(«[JaBariTe coemaem 3TO»), a HAKIAAbIBas MOCAETHUI
mos: “We did it” («MbI chenanm 3To»).

Ilepexoast n3 oOIepalMOHHON B OIlepalMOHHYIO,
OH BBITIONHSIT €XKeJHEBHO 5—6 BMeNIaTeIbCTB, BKIIIO-
Yyas peBU3UM. VIMIIIaHTaUMsl 3HIOONPOTE3a LI€MEHT-
HOJi dukcanum 3aHuMMana B cpegHem 30-35 MUHYT,
OeclieMeHTHOEe SHIOIPOTE3UPOBaHME  KOJEHHOTO
cycraBa — 25-30 MMHYT. DTO 6bLIa ITO-HACTOSIIEMY
c1askeHHas] pabora, Korjga BCe MOHMMAIM IPYT Ipy-
ra 6e3 CJIOB, IIEMEHT 3aMeIlMBAJICS OJHOBPEMEHHO
C HayajoM paccBepauMBaHMs KOCTH, a UIMPKYJIUPYIOIas
cecTpa*® mapalyieIbHO IMPUHOCKIA MMIUIAHTAT HEeoO0-
XOOMMOro pa3mMepa. Kerru nocTossHHO NofuepKuBal,
YTO apTPOIUIACTMKA — 3TO He «TeaTp OGHOIO aKTepay,
a KoOMaHJHas paborTa, Ime KaskKAblil WieH orepamnyoH-
HOVi 6pUTabI IT0-CBOEMY IIEHEH M He3aMEeHVM.

B 17:00 — eskemHeBHBIII 00X0f IMPOOHEPUPOBAH-
HBIX OOJIBHBIX ¥ IVIAHVPOBAHME OTIepalMii Ha 3aBTpa.
IOBaxkapl B Hemenlo — pabora B oduce: guHaAMMUe-
CKOe HAaOJIIofeHNue 3a ONepPUPOBAHHBIMU U IOHOOP
HOBBIX manyeHToB. IIpodeccop Kerru roBopmi, 4to
3HJIONPOTE3UPOBaHME — 3TO He MPOCTO olepaiys, a
MpoLiecc, KOTOPbIii CBSI3bIBA€T Bpaua M MalMeHTa U
MPOA0JIKAETCS BCIO MX OCTAaBIIYIOCS >KM3Hb, MO3TO-
MY IOCTOSIHHBI/ KOHTPOJIb 33 COCTOSIHMEM GOTBLHOTO
M MMILJIAHTaTa M03BOJISIET 136eKaTh OOIIMPHBIX pPa3-
PYLIEHNI OKPYKAIOIINMX TKAHEe! 1 YMEHbIIUTb 00beM
6ymyiux peBusuii. OpraHmsanys CUCTEMbI MOHUTO-
pUHTa — HeOTheMJIeMas YacTb paboThl OpTOIIea, 3a-
HMMaIOIIerocs apTpOIIaCTUKOM KPYITHBIX CYCTaBOB.

Baxknyw uvactp xkusHu Kpucramnca Kerru cocraB-
Jisa ero ceMbsi. C TOPSTUO JIFOOMMOJA sKeHOo¥ [IKynmeii
OHM TIPOXKWUJIM B CYACTIMBOM Gpake 64 roma, BOCIIN-
Taau TpexX Jouepeil, MSITh BHYKOB U BHYyYeK. [DKynus

ocyiecTBsIa GMHAHCOBYIO MOOOEPIKKY €ero HeKOM-
mepueckoro Opromnenndeckoro hboHAA.

OU3NMYECKU CUIbHBIA M aKTMBHBINA 0 ITyGOKOI
crapocty, Kerrm 6bI IpeKpacHBIM CIIOPTCMEHOM.
KanutaH CTygeHueckoii KOMaHAbl VeabcKoro yHu-
BepcuTeTa 1Mo (HexTOBaHMIO, MACTEP aKaJeMUIecKOi
rpebay, y4aCTHMK IIecTM MapadOHCKUX 3a0eros,
CTPACTHBI/I UTPOK B TOAb(), OPTaHM3aTOp EXKEerop-
HOTrO MeXImyHapomHoro Typa «Keggi Velo», oH cymen
MIPUBUTB JIIOOOBD K CITOPTY CBOUM Aodyepsim. CpemgHsst
noub Mapa yyacTBOoBasia B JIeTHMX ONMMNOUICKNX
urpax 1988 r. B 3amibiBax ABOEK pacIlalllHbIX, a MJIa -
mrast, KaponaitH, — mpodeccuoHaabHast roabuUCTKa,
npusep LPGA Tour.

Heob6xomumMo OTMETUTD ellle OGHY BasKHYIO 4epTy
xapakTepa mpodeccopa Kerrm — ero 6e3rpaHUYHYIO
NpefaHHoCTh ajbMa-marep, MembckoMy yHUBEpCH-
TeTy. AKTUBHBIV YYaCTHUK BCEX MEpPOIPUSTUI Me-
IUIIMHCKOM IIKOJIbI, MelleHaT ¥ (PyIaHTpoIl, OH I0-
>KEPTBOBaJl MHOTO JIMYHBIX CPEACTB Ha OCHallleHMue
OMOMMOTEKM U CTPOUTEIBCTBO YUEOHOro Kopmyca
YHUBEpPCUTETA.

3a rogbl IJIOMOTBOPHO pabotsl Kpucramc HOpuc
Kerru 6bu1 yoocToeH GOJBIIOIO KOJMYECTBA HALMO-
HaJIbHBIX M MEXAYHapOLHbIX MIPeMUii, OpeHOB, Ha-
rpajg ¥ 4yeThbIpex MOUETHBIX AOKTOPCKUX CTelleHeii.
B 1993 r. B 3HaK Npu3HAHUS 3aCIyT eped MUPOBBIM
Hay4YHBIM COOOIIECTBOM OH ObLI M30paH MHOCTPaH-
HbIM ujieHOM Poccuiickoii akageMuy MeIUIIMHCKUX
HayK (BOociencTBum PocCcuiickoil akageMuy HayK) —
3a BCI0 MCTOPMIO aKajeMuu eAUHCTBEHHBIM Cpe-
IV TpPaBMaToJIOroB-opTorenos. B 2012 r. BO BpeMs
rnowiemgHero Busuta B Poccuro mpodeccopy Kerru
OblIa BpyyeHa cepeOpsHas Medandb «3a Bpadeod-
HOe [OOCTOMHCTBO M 3aCAyrM mepern POCCUICKOI
MeIULIMHOM».

B 2022 r. Kpucraric Kerru usgan 6morpaguieckyo
KHUTY: «MOJ1 BeK: MeMyaphl O BOJiHe, MMUp€e U HOBa-
TOPCTBE B OITEepaLIOHHO» [5]. B Helt 0H ¢ mpucymmum
eMy IOMOPOM M CAMOVPOHME ONMChIBAET CBOU BCTpeE-
Y C MHOTOUYMCIEHHBIMM JIIOAbMM B Pa3HbIX CTpaHaX
MMpa, paccKa3blBaeT O TEPHUCTOM MYTU MHHOBAIMIA,
60pbbe 3a MX BHEAPEHME U TOCTVKEHME yCIexa.

KoHeuHO, HEBO3MOXXHO, MEPEUUCTUTD BCE UEPTHI
xapakrepa M goctouHcTBa Kpucramca Kerru, 6ie-
CTSIIEr0 XUpPypra, u3obperaTess, y4eHOTO, YUUTES
M BOCHUTATEJsI HeCKOIbKMX MOKOJIeHUIT OpTONenoB,
co3zaTesiss COOCTBEHHOI IIKOIbI C COTHSIMMU IOCIIe-
IoBaresieii, 6J1arOpOAHOrO YeIoBeKa, GUIaHTpOMa U
I>keHT/IbMeHa. YemoBeka, 3HAKOMCTBOM C KOTOPBIM
rOpAWINCh MHOTME TpaskiaHe Hallleii cTpaHbl — OT
npesuagedsta AMH B.M. IlokpoBckoro m InmaBHOTO
TpaBmarosiora-oprtonega CCCP B.B. Ky3bmeHKO

*Meacecmpa-uupkyﬂﬂmop — 3TO AUIVIOMMPOBAaHHAs MeAceCTpa, KOTopas IIoMoraeT XMpypram M Jpyrmm MmeJMuMHCKNM

PaboOTHMKAM BO BPEMS XUPYPIUUECKUX TTPOLIEYD.
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MAMATHDBIE OATbl / MEMORIAL DATES

IO OOBIYHBIX MALIMEHTOB, KOTOPBIX OH OIIEPUPO-
BaJd B OOJNBbHMIIAX, MHCTUTYTax, rocrnutansx CCCP
u Poccun.

it Hac OH OCTaeTcs BOIUIOIIEHMEM JIMYHOCTH,
YCIIeITHOM BO BCeX CBOMX HAUMHAHMUSIX, U IIPUMEPOM

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuk  ¢uHaHcupoeanus.  ABTOpPbI  3aSIBJISIIOT
06 OTCYTCTBMM BHEIIHEro (pMHAaHCUPOBAHUS MIPU MPOBeIe-
HUU UCC/IeIOBAHMSI.

Bo3MmocHbIli KOH(AUKIN UHINepecos8. ABTODPBI IIeK/a-
PUPYIOT OTCYTCTBME SIBHBIX U MIOTEHIIMATbHBIX KOHOINKTOB
MHTEPEeCOB, CBSI3aHHbIX C MyGIMKalMeli HaCTOsIIIei CTaThu.

Amuueckasn 3xkcnepmu3sa. He mpumeHnMa.

Ungopmuposantoe coznacue Ha
He Tpe6yeTcs.

nyéauxkayuio.
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Mpenapatbl rManypoHOBOM KMCIOTbl B TPABMaToJI0rMK U OpTONEAUM.
Optobuonornueckue acnektol. TPOEKT KOHCEHCYCA

MexcpezuonansHas obuwecmgeHHas opzanusayus «Obuecmeo pezeHepamugHoli mpasmamosnozuu u opmoneduu» (OPTO)
Obujepoccutickas o6wecmeeHHas op2aHu3ayus «Accoyuayus mpasmamonozos-opmonedos Poccuu» (ATOP)
MeduyuHckas accoyuayus cneyuaniucmos no ocmeoxekposy (MAIIO)

AHHoOTausa

[MpenBapurenbHas Bepcus, npuHsaTa Ha V Konrpecce OPTOBUOJIOTHS 2024 «KoHceHCYChl B KIMHUYECKOM MPaKTUKe»
(19-20 ampens 2024 roga). ®uHanbHasT Bepcus 6yeT omy6aMKOBaHa MOCIe yueTa 3aMevaHmii pelieH3eHTOB U 9KCIepT-
Ho¥i rpynibl. Co3aHye COMIacUTeNbHOro JOKYMeHTa 10 IPMMeHeHMI0 MHbeKIMOHHBIX [TpernapaToB Ha OCHOBe TMalypo-
HOBOJI KMCJIOTHI /151 ONTMMMU3AL MY PEIIaMeHTOB MX UCIIO0NIb30BaHMSI IIPYU Pa3/IMUHbIX 1IATOOTUSIX OIIOPHO-IBUTATeNIbHO-
ro anmapara. OnMcaHbl MEXaHU3MBI JeiCTBUS, Guonorndeckye 3¢ deKTsl, KMHuYeckas 3GpGeKTUBHOCTD 1 6e30MacHOCTD
NpMMeHeHMsI TpelapaToB TIMaTypOHOBOJ KMUCJIOThl IPYM Pa3IUMYHBIX MaTOJIOTMUeCKUX COCTOSIHMSIX. [IpencTaBiieHbl
IOpUaMUYecKue OCHOBBI, HayuHble ¥ KIMHMUYECKMe IIepCIIeKTMBBl Tepanmuy IpernapaTaMy TIMaTypPOHOBOI KMUCIOTHI
B KJIMHMYECKOi ITpaKkTuKe.

Hyaluronic Acid in Traumatology and Orthopedics.
Orthobiological Aspects. CONSENSUS PROJECT

Society of Regenerative Traumatology and Orthopedics
Association of Orthopaedists and Traumatologists of the Russian Federation (AOTRF)
Medical Association of Osteonecrosis Specialists

Abstract

The article presents a preliminary version accepted at the V Congress Orthobiologics 2024 «Consensus in clinical practice»
(19-20 Apr 2024). The final version will be published as soon as the reviewers’ and expert group’s comments are implemented.
The consensus paper on the use of hyaluronic acid-based injectants has been created. The paper is aimed to optimize their
use regulations in various musculoskeletal disorders. The mechanisms of action, biological effects, clinical efficiency and
safety of use of hyaluronic acid in various pathological conditions are described. Legal fundamentals, scientific and clinical

perspectives of using hyaluronic acid therapy in clinical practice are presented.

AKTVYAJIbHOCTDb

3a60/1eBa€MOCTb TATOJOTUSIMU OIOPHO-IBUTATEb-
HOTO ammapara Ipofo/KaeT pacTu B IIOO6AJIbHOM
MaciiTabe, BbI3bIBAasE 3HAYMTENbHbIE COLMAIbHO-
SKOHOMMYECKME TOCIEACTBUS UM CHIDKAsh KadyecTBO
SKU3HU TMauyeHToB. Haubonmee pacnpocTpaHeHHbIMMU
3a60/eBaHMSIMM, TIOPAKAIOMIVMMM CKeJIeTHO-Mbllley-
Hble CTPYKTYpBI, SIBJISIIOTCS OCTEOapTPUT U TeHAU-
HOTIATMM, BBI3BIBAIOIIME 3HAUMUTENbHbIN O0NIEBO
CUHIIPOM M HapyleHue GyHKIMKU. BHYTpuCycTaBHOE
M BHECYCTaBHOE BBeJEeHME IMalypOHOBOW KMUCIOTBI
(TK) saiBnsieTcst 6e30macHbIM, 3G HeKTUBHBIM M MUHU-
MajbHO MHBA3MBHBIM TepalneBTUUYECKUM CPeLCTBOM
I edeHus 3TuX 3abojeBanmii. 'K ucmonbsyercst
I1s teyeHus ¢ 1970-x rr. 6iarogaps ee yHUKaJIbHBIM
(OU3UKO-XUMUUECKUM CBOICTBAM U GMOIOTUYECKUM
GYHRIIMSIM, TTOCKOJBKY 3Ta MOJIeKy/ia yCcTaHaB/IMBa-
eT MPOYHOE B3aMMOJENCTBME C KJIeTKaMy U BHEKJIe-
TOYHBIM MaTpPUKCOM [1].

OIIPEJEJIEHUE

TMaypoHOBasi KUCJIOTa — BBICOKOMOJIEKYJISIPHBIN
moJicaxapui, NIMPOKO PACIIPOCTPAaHEHHBI BO BHe-
KJIETOUHOM MAaTpPUKCe COeOMHUTENIbHOI TKaHM, I0-
JMMep TIOBTOPSIIOIIMXCS AMCAXapUIHBIX eIUHMII
N-aleTuIrmoKo3aMHa U TJIIOKYPOHOBOI KUCJIOTHI.
T'K BbIpabaThIBAETCS U IKCTPATAVPYETCS B CMHOBUA/Ib-
HYI0O SKMIKOCTb CHMHOBMOLIMTamMMu, (pubpobractamiu,

XOHIPOLUTAMU U CIYKUT BaKHBIM KOMIIOHEHTOM
CMHOBMAJIBHOM XUAKOCTU. B 4nCTOM BUAe ruanypo-
HOBAas KMCJIOTA OAVHAKOBA JIJIS1 BCeX OPraHU3MOB U He
SIBJISIETCSI BUIOBOJ MM TKaHecenbuaHoii [2].

BUOJIOTMYECKHME NCTOYHUKN

1 OCOBEHHOCTU ITPOU3BOJICTBA
T'MAJTYPOHOBOU KU CJIOTBI

B Hacrosimee BpeMsl MPOMBIIIJIEHHOE MTPOU3BOLCTBO
I'K ocHoBaHO 1160 Ha skcTpakiuy 'K u3 TkaHei xu-
BOTHBIX, MO0 HA KPYIMHOMACIITAOHO! 6GaKTepuaib-
HOIt (hepMeHTALMM C UCIIONIb30BAHMEM TeHEeTUUECKU
MoIUUIIMPOBAHHBIX UITAMMOB [3].

IKCTpaKUMS U3 TKaHel JXMBOTHBIX

I'K BoIzeNISIeTCS U3 CTeKJIOBUIHOIO Tejla M CMHOBMAb-
HOJ >KMJIKOCTY KPYITHOTO POTaToOro CKOTa, MMYTIOBUHBI
yejI0BeKa, MeTYIMHbIX rpebemkoB. I'K, momyyeHHas
13 TKaHel >KUBOTHBIX, UMeeT eCTeCTBEHHYIO BbICOKYIO
MOJIEKY/ISIPHYIO Maccy 4 B ITPOMBIIJIEHHBIX MaclliTa-
6ax MPOM3BOAMUTCSI U3 METYIIMHBIX I'PebHelt, Thoe co-
nepxkanue I'K makcumanbHoe [4].

Cnabple cTopoHbl sKcTpakiuy 'K 13 TRaHein Ku-
BOTHBIX CBSI3aHbI C TEXHUYECKMMM OTPaHUYEHUSIMU
13-3a JKeCTKUX YCJIOBUIA SKCTPaKIMM, U3MeTbueHusl,
KUCJIOTHOV 0OPabOTKM M MCITONIb30BAHMSI OpraHuye-
CKMX pacTBopuTeseit, KOToOpble MPUBOJAT K HEKOH-
Tposupyemon gerpagauyu I'K; Hanuumnem npumeceit
HeKeJIaTeTbHbIX 3arpsS3HSIONUX 6eIKOB, MOCKOIb-
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KY CYLIeCTBYET BEPOSITHOCTb TOTO, UTO OHU BBI3OBYT
MMMYHHBI} OTBET; MOTEHIIMAJbHBIM PUCKOM 3arpsis-
HeHusi 'K HYKIE€MHOBBIMM KUUIOTaMM, IMPUOHAMMU
¥ BUpyCaMy, YTO MOKET NPUBECTU K Iepeauve MH-
(exkiMoOHHBIX 3a60/IeBaHMII; SKOHOMMWYECKM 00pe-
MeHUTEeTbHbIM MPOMU3BOJCTBOM, TaK KaK M3BJIeueHe
I'K n3 TKaHel XMBOTHBIX SIBJISIETCS OOPOTOCTOSIINM
U TPYIOEMKMM TI0 CPABHEHMIO C APYTUMU CII0CO6aMM
noryuenust K [5-7].

BakrepuanbHas epMeHTALNS TMATYPOHOBOII
KUCIOTHI

Ha panneit craguu npomsBogctsa ['K myTem 6akTepu-
anpHOI (pepMeHTalUM UCIIONb30BATUCH CTPEIITOKOK-
ku rpynn A u C, ogHaKko 3TU 6aKTepuy MPOU3BOIST
pSL TOKCMHOB, IO3TOMY IIPOMBIIIJIEHHBIE MPOU3-
BOJCTBAa OTKa3bIBAlOTCS OT HUX B MOJb3Yy ajabTepHa-
TUBHBIX MMKpOOpraHu3MoB. Psn 6akrepuit (Bacillus,
Agrobacterium, E. coli u Lactococcus) b1 TeHeTHJe-
CKM Mo (UUMPOBaHbI IJ1s1 SKcpeccuy reHoB HAS u
npousBoactea I'K. Tlog 3T MUKpPOOpPraHU3MBI, CBO-
607 HbIE OT 3K30TOKCMHOB ¥ YHAOTOKCMHOB, OTITUMMU-
3MpPOBaHbl Ky/IbTypalbHble CPeIbl U YCIOBUS KyJIb-
TUBUPOBaHMS, a KOHeuHble NponykThl ['K B 1enom
MpMU3HAHBI MAKCMMAIbHO 6€30TacHbIMMA.

Honst 6akTepuaabHbIX MTPerapaToB Ha PhIHKE BhIIIIe,
TaK Kak Ipu mepepaboTke 1 1 6aKTepUaIbHOTO ChIPbsI
Bbixop, 'K cocraBnsieT 5-6 1, a mpu repepaboTke 1 KT K-
BOTHOTO ChIPbsI BBIXO[, Konebmercst ot 0,5 1o 6 T [8—10].

Beck/iieTouHOE MPOU3BOJACTBO I'MATyPOHOBOM
KMCJIOTHI (cucTeMa in vitro)

Wcronb3oBaHMe MHTETPAJbHBIX MeMOpPaHHbBIX Oej-
KoB — reHoB HAS xiacca I 1 HAS knacca II mossosnsiet
cunTe3supoBath ['K in vitro. BeckiieTouHoe TTpou3BOJ -
ctBOo 'K B HacTosIIIIee BpeMst BO3MOXKHO B JlabopaTop-
HBIX YCIOBUSIX, HO HE B KOMMEpPUYECKMX MacIiTabax.
Cucrema 6eCcKJIETOUYHOrO IMPOU3BOCTBA (in Vitro) pac-
CMaTpMBaeTcs Kak OuyeHb IepCHeKTUBHAs, MOTOMY
4TO OHa Mo3BoJisgeT 1moayuutb ['K cTporo 3amaHHOM
SKeJIaTeTbHOI MOJIEKYISIPHOI Macchl U u36ekaThb 3a-
rpsi3Henys 'K nmpuMecHbIMM 6€JIKaMy, HYKJIEMHOBBI-
MU KUCI0TaMu U TOKCMHaMmu [11-13].

POJIb TUAJTYPOHOBOI KUCIOTBI

B TOMEOCTAS3E COEIUHUTEJIbHOM TKAHA
YEJIOBEYECKOI'O OPTAHU3MA

'K mpencraBasier coboit HecynbaTMpOBaHHOE CO-
eqMHEeHMe TJIMKO3aMMHOIIMKAHOB €  (U3UKO-
XMMUUECKUMM CBOVICTBAMMU IIOBTOPSIIONIMUXCSI 3Be-
HbeB [3-1,4-D-mIOKypoOHOBOM KUCIOTBI U [(-1,3-N-
anetuianmokosammua. 'K obragaer mpeBOCXOmTHOIM
BSI3KO9JIACTUYHOCTBIO,  BBICOKO/  CIIOCOOHOCTHIO
YOEPKUBATh BJIAry, BBICOKOY 6MMOCOBMECTMMOCTBIO U
IUTPOCKOMMMYECKMMM cBoyicTBamu. O6namasi STUMU
cBorictBamy, 'K melicTByeT Kak CmasKa, aMOpTU3a-
TOP, CTAOMJIN3ATOP CTPYKTYPhI CYCTABOB U PETY/ISITOP
BOAHOTO 6ayiaHca U COTIPOTUBIIEHMS TOTOKY [14-16].

I'K siBnsieTcsl B&XXHBIM KOMIIOHEHTOM BHEKJIETOY-
HOT'O MaTpPUKCa U CIIOCOOCTBYET KJIETOUHOI ITponnde-
pauyu, Mmurpanumu u mopdoreHesy. B momoct cycra-
Ba MoJiekynbl ['K mpeumyIiecTBeHHO CMHTE3UPYIOTCS
cuHOBMOLMTamMu Tuma B [17-19].

I'K cuHTesupyetcsi ruajypoHaHcuHTasoin (HAS),
Tpu u3odepMeHTa KOTOPOW BbIIENeHbl Y UeoBe-
Ka (HAS-1, HAS-2 u HAS-3). 3tu Tpu usodepmeHTa
HAS npopyuupywoTr nonumepsl 'K pasHoro pasme-
pa U TO0-pa3sHOMY PEeTYIMPYIOTCS Ha TPaHCKPUIILIM-
OHHOM, TPAHUISIUMOHHOM M TOCTTPaHCISLIMOHHOM
YPOBHSIX, BK/IKOYAsl aJbTePHATUBHBIN CILJIAMCUHT,
CYOK/IETOUHYIO JIOKQIM3AIUI0 U SIUTeHeTUUeCKue
MPOLeCChl. OTU TpU reHa yaauHsST 'K myTem MHO-
TOKpaTHOro no6aB/IeHUsT [IIOKYPOHOBOM  KUCJIO-
Thl ¥ N-aleTWINIIOKO3aMMHA K 00pasyoiemycst
rnonucaxapuny.

Tpu tuna rmanypoumupas (HIAL1, HIAL2, HIAL3)
yejoBeka pacmeruisior 'K Ha ¢parmeHTsl pasimy-
HOM MosekyasspHoi maccel. HIAL rupgponusywt 'K
cHavyasia B (pepMeHTHI, a MOTOM B MOHOCAaXapuAbI.
MornekynsipHast macca I'K B xpsiiiie CHMXaeTcs C BO3-
pactom [20-24].

Ha opranHom ypoBHe Tombko 10-15% TK karta-
60/MM3UPyeTCs JIOKAJBbHO B TKAHSAX B TeUeHMUE CYTOK,
ocHoBHast yactb 'K BeIBOoguTCcS JumddaTUuecKkoit
Y KPOBEHOCHOI cucTeMamMu [AJis TOC/IeYIOIIEro pas-
JIOSKeHMUSI B IMM@aTUIecKux y3aax u nmeuenu [25].

I'K yuacTByeT B CJIOXKHOV BHYTPUKIIETOYHOI mepe-
nmaue curHasia. OHa B3aMMOZ e CTBYET CO MHOKECTBOM
MeMOpPaHHBbIX PEIEeNTOPOB, BK/IIOUAs PpelenTopbl
TRPV1 n CD44, koTOpbI€e CBSI3aHbI C BOCHAJIEHMEM U
HoLuLenuue [26—-29].

Kpome OCHOBHOrO KJ/1eTOUHOro penernropa CD44,
KOTODPBI/ CUMTaeTcs Kiaacrepom IuddepeHIpoB-
ku, 'K B3aumopgeincTByeT ¢ penenTopomM IOABIKHO-
ctu RHAMM, MoOeKky/ioin MeXKIEeTOUHOM anare3umu
ICAM-1, pelenTopoM SHAOTENUS JUMQpATUUECKUX
cocynoB LYVE-1, penentopom TruajypoHOBOWM KUC-
jgotbl gas sHpoumurto3a HARE u Toll-momobHbiMu
peuentopamu TLR [30].

CD44 gasnsieTcss OCHOBHBIM penenropom st I'K;
nowtenyromuii addekT B3anmogeiictsust 'K ¢ CD44
MOKET IMPUBOAUTH MO0 K MOIY/ISILIVK, TUOO0 K CTU-
MYJISIIMU  3KCOPECCUU TIPOBOCIAIUTENbHBIX LIUTO-
KMHOB 1 XxeMOKMHOB. CBoiictBa 'K B perynsuum HoO-
UMIENTUBHBIX CUTHAJIOB M BOCHAJ€HUSI 3aBUCAT OT
ee MOJIEKYJIIPHOTO pa3Mepa, MOCKOJIbKY BbISIBIEHbI
JIOKa3aTeybCTBa, MOATBEPXKAAIOIINE, YTO BbICOKOMO-
sekynsapHas ['K cBsg3aHa C MPOTMBOBOCHAINTEbHbBI-
MU ¥ MORYIUPYIOIIMMM 60sib 3pdeKTamMu, TOrma Kak
HuskomosekyinsapHasg 'K (menee 500 k[la) cBsisaHa
C TIPOBOCHA/IMTENbHOM U HOLMUIEITUBHOM CUTHAMb-
HO TpaHchyKuyen [31-33].

dusuonornueckas poab ['K peanusyeTtcs B pasinyg-
HbIX TKAHSIX U XUOKOCTSIX opranmu3ma. ['K yuactByeT
B Pa3/IMYHBIX KJIETOYHbIX B3aMMOJENCTBUSX (KIeTOU-
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Hast auddepeHIpoBKa, mponudepaius, pasBUTHe
M pacro3HaBaHMe) U (UIMOIOTUYECKUX (QYHKIUSIX
(cmaska, 6ayiaHC TMApaTaluy, CTPYKTypa MaTpuKCca
U GUoOXMMMYecKye B3ammogeicTBust). Obaagass yHU-
KQJIbHBIMU PEOJIOTMYECKUMU CBOCTBAMU U OymydIm
COCTaBHO# 4YacTbl0 ITIMKO3aMMHIJIMKAHOB U CYyCTaB-
HOTro xpsia, pusmonornyeckast 3HauuMocTtb 'K mpu-
3HaHa He TOJbKO JJIs1 3I0POBbIX CYyCTaBOB U CYCTaBOB
¢ OA, HO u [IJ1s1 APYTUX TKaHEeN U COCTOSIHUI 34,0POBbSI
[34-38].

I'K ypepskumBaeT arrpekaH Ha IIa3MaTUYECKOM
MeMOpaHe XOHIPOLMTOB, 06pasysl MacCUMBHYIO CETb
arperatoB ¢ (DUKCMPOBAHHBIM OTPUIATETbHBIM 3a-
pSAOM, 4YTO TIO3BOJISIET BHEKIETOYHOMY MAaTpUK-
Cy COXpaHATh BOOY M 3aMemIsiTh IUMPY3UI0 KpyH-
HbBIX MOJIEKYJI, & TaKke MOAAepXKUBaTh HOpMabHble
MEXKJIETOUHbIE PaCCTOSIHUS MEXIY XOHIPOLMUTaMU
TMOBEPXHOCTHOI 30HBbI xpsiia. B CXK 3gopoBoro Ko-
JIeHHOTrO cycTtaBa cogepxxutcs I'K co cpegHeil MoneKky-
ssipHOM Maccoit ot 2 000 go 10 000 k/la B KOHIIEHT-
pauuu ot 2,5 mo 4 mr/mi. Baskoyrnpyrue cBOJCTBa
I'K 11o3BOSIOT €i1 JeiiCTBOBATh B KAUeCTBe «CMa3Ku»
MPY HU3KMUX CKOPOCTSIX CABUTA B Ipoliecce MenJjeH-
HbBIX IBMKEHUI, a Takke KaK 3/1aCTUUHOE BeIlleCTBO
TIPY BBICOKUX CKOPOCTSIX CIBUTA, YTO 0OecIieunBaeT
aMOPTU3aUMIO TIPU OBICTPBIX ABVDKeHUSIX. OmycaHo
TakKe MPOTUBOBOCIIANUTENbHOE naelicTBue I'K u ee
CITOCOGHOCTh BJAMSITh HA CMHTE3 IPOTEOITIMKAHOB.
Kpome Toro, 'K obecrieunBaeT ruipaTaiiui 1 rome-
ocTra3s CcycTaBoB [39-43].

Hambonee akTyaqbHBIMU SIBJISIIOTCSI CIeOyIOIIMe
MeXaHM3MbI JIeiicTBUS U OGuosorndyeckue 3QheKTs
I'K:

— TIOAAEePXKUBAET BI3KOYIIPYTOCTh;

— BOCCTaHaBJMBAaeT peoJIOTMUECKMe CBOICTBA U
MeTtabonnsm pubpobacToB;

- obecreunBaeT BHEKJIETOUHYIO CMa3KYy;

- ob6nmajaeT aHTMOKCUIAHTHBIM JI€/ICTBUEM,

- obmagaeT MPOTMBOBOCIIAIUTENIBHBIM IE€CTBU-
eM (B ocHOBHOM 'K HM3KOro ¥ 0UeHb HM3KOTO MOJe-
KYJISIPHOTO BeCa);

— cHmwxkaeT npogykuuo MMIT (MMII-1, MMII-3 u
MMII-13 — T'K cpegHero mMoieKyasSpHOTO Beca, 0COo-
6enHo 1,9 MIa);

— CHIDKaeT BbIpabOTKY U aKTUBHOCTD IL- 1B u apy-
I'MX MPOBOCIATUTENIBHBIX MeIMATOPOB (B OCHOBHOM
HM3KOTO U OYeHb HU3KOTO MOJIEKYJIIPHOTO Beca);

— uHrMOUpYyet cuHTe3 PGE 2 1 6pagukuunHa ('K
CpeIHero MOJIEKY/ISIPHOTO Beca);

- YMeHbBIIIAaeT CUHOBUAIBHYIO TUIIEPTPODUIO
Y YBEJIMUMBAET KOJIMYECTBO CHMHOBMAJIbHBIX (PUOPO-
61aCTONOMOOHBIX KJIETOK, YMEHbIIasl Py 3TOM KO-
JIMYECTBO MaKpodaros, TMM@OLUTOB, TYYHBIX KIETOK
" aAUTIOINTOB;

— perymupyet nponudepanyio ¢pubpob1acToB;

— TOPMO3UT MUTPAIIMIO U arperamuio JEeMKOIUTOB
¥ Makpodaros;

— U3MeHSeT oBe/ieHM e UMMYHHbBIX KJIeTOK;

— YCMJIMBAET CMHTEe3 XOHAPouuToB, ['K u mporeo-
[IKaHOB;

- ynyumiaeT GYHKIMIO CYyCTaBOB, IMOABMUKHOCTb U
YMeHbIIIaeT CKOBAHHOCTb;

— BBI3BIBAET AHAJITE3UIO, B3aMMOZIENCTBYS C pe-
entopamy 'K Ha cBOGOIHBIX HEPBHBIX OKOHUAHUSIX
WJIN BOKPYT HUX [44].

'K MOkeT yCcuamMBaTh CMHTE3 XOHAPOLIMTOB SHAO0-
reHHol 'K u mpoTeormKaHOB, MpeaOoTBpalllaTh Ae-
rpafalnio Xpsiia 1 Crioco6CTBOBATh €T0 pereHeparuin.
Bornee Toro, oHa MOXKeT CHM3UTb BbIPAOOTKY IMPOBOC-
MaJIMTENbHBIX MEIMATOPOB M MATPUKCHBIX METaJUIO-
MIPOTEMHA3, & TAK)KE YMEHbIIUTh HEPBHbBIE VIMITYJTbChI
" YYBCTBUTETBHOCTH HEPBOB, CBSI3aHHBIX C 60/IbIO [45].

MHorue ucciegoBanus mokasanu, 4yto I'K urpaer
BaXKHYIO POJIb B PETYJISIIVU TIOBEIEHMUS KJIE€TOK, BKITIO-
yasg 1mponudepanyio, BbDKMBAHME, TOABVKHOCTD,
mMurpauuio u nuddepeHnMpoBKY KIeTOK.

I'K Ttakke obiamaeT 6aKTepUOCTATUUECKUM JIeii-
CTBMEM WM AaHTHMAAre3MBHOIM cIiocobHOoCTbIO. Toll-
nogobusie  perentopsl  (TLR), OgHOIPOXOTHBIE
TpaHCMeMOpaHHbIE PEIEeNnTOPbl UTPAIOT >KU3HEH-
HO B&XHYIO POJIb B aKTUBALMM PeaKIii MMMYHHBIX
knetok. ®parmeHTsl 'K ¢ HMU3KOM MOIEKYISIPHOM

0,5mfa< BHCK?HH.EI,VKLI,HH <4 mfla

0,5-1,5mAa 1,9 mAa-
— CHUXaeT U1-1n 6 naeaneH ans
MHAYLMPYEeMbIFA XpALLA U KOCTHOMW

cuHTes NO u PGE2 TKaHW, nogasnaer
sKcnpeccuio MMP

8113 TKna

2-2,5 ma - 3,5mAa-
CHUMAEeT YPOBEHb npeaen
6paguKMHUHA BGaKTepranbHoiA
PGf2a, uHrnbupyer depmeHTaumm
Lor-2

dddexTo mpumeHenus ['K B 3aBUCUMOCTM OT MOJIJIEKY/ISIPHOTO Beca
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Maccoi MOTYT CBsI3bIBaThCs ¢ TLR-4 1 melicTBOBaTh Kak
MHUIMATOPBI 3aLIUThI OT 6aKTepUaTbHOM MHMEKIMUNA.
Kpome Ttoro, ICAM-1 (MosieKyna BHYTPUKIETOUHOI
aaresuu-1) IBASIETCS WIEHOM CyIlepceMeiicTBa UMMY-
HOIJIOOYJIMHOB, KOTOPOE 3KCIPECCUPYETCs TMMEPOLN-
TamMu 1 Makpodaramu. B HacTosiee BpeMs IMOATBEPIK-
IleHO aHTUMMKpOoOHOe neiictBue I'K Ha Aggregatibacter
actinomycetemcomitans, b-reMOJIUTUYECKUIA CTpeI-
TOKOKK, Prevotella oris, Enterococcus, Staphylococcus
aureus v Pseudomonas aeruginosa. Kpome toro, [Iparo
U Op. MpoaeMOHCTpupoBain, uto I'K MoKeT mpernsT-
CTBOBAaTh OAaKTEPMAJIbHON aaresuyu U 0O6Pa30BAHMIO
OGakTepMaTbHOI OMOTIEHKM [46].

KoHueniusi TMOBbIIIEHMS BSI3KOCTU, BII€pBbIe
npenyioxkeHHass Balazs u Denlinger, 6pl1a OCHOBaHa
Ha TUIOTe3e O TOM, UTO BHYTPUCYCTaBHOE BBeIeHMe
I'K B cyctaBbl ¢ OA MOXET BOCCTAHOBUTh peoJiornye-
ckue cpoiictBa CX, coco6CTBOBAaTh 3HIOTE€HHOMY
cuHTe3y 'K ¢ 6Goslee BBICOKOI MOJIEKY/ISIPHOM Mac-
COt 1, BO3MOKHO, 6oiee QYHKIIMOHAIBHONM, TEM Ca-
MbIM YJTy4IIIasi TOJBVKHOCTD ¥ CYCTaBHYIO (QYHKIINIO,
a Taxke yMmeHbIasi 60ib [47].

KIIACCU®UKAII VS TIPETIAPATOB
T'MAJTYPOHOBOU KN CJIOTbBI

B HacTosee Bpems npernapatbl 'K gensTcs Ha ripemna-
paThlC OUeHb HM3KO MOeKyasapHov maccoit (VLMW —
very low molecular weight (500-800 k[la), Hu3-
koit (LMW — low molecular weight (800-1500 k/la),
cpegHeir (AMW — average molecular weight (1500-
3000 k[da), Bbicokoit (HMW — high molecular weight
(3000-3500 x[a), cBepxBbicokoit (UHMV — Ultra-
high molecular weight (~6000 k[la) 1 mpernapatbl CO
CIIMTONM CTPYKTYypoit (cross-link). TepameBTuueckast
3(GeKTUBHOCTD 3TUX IPOMYKTOB 3aBUCUT HE TOJIb-
KO OT MOJIEKY/ISIDHOJ MaccChl, HO 4 B 3aBUCUMOCTH OT
npoucxoxkaenust 'K, crocoba mpous3BOACTBa, CXEMBbI
JieyeHUs1, peoIorMYeCcKuX CBOJCTB, Iepuoga rmoaypac-
rajga B CycTaBe, a Takke (papmMaKkoKMHETHKU U dap-
MaKOAMHaAMUKU. HpO,[LOII)KI/ITEIIbHOCTI) KIIMHN4YeCKOro
a¢ddekra npenaparos 'K HAMHOTO IJMHHEE, YEM UX
Iepuox ronyBbiBeeHus [48].

Hanuune TUOPOKCMJIBHBIX U Kap60KCI/[JIbeIX
rpymnn B cTpykrype I'K genaetT BO3MOXHBIM IIpOBe[e-
HYEe XUMUYECKUX MOOUQUKALIVIA, TTO3BOJISISI BBOOUTD
B Ipemaparbl pasiuMyHble (QYHKUMOHAIbHBIE TPYII-
Ibl, TAKMEe KakK TUOJIbI, TaJIOT€HALIeTaThl, aJbderupbl,
IUTUAPASUIbI VIM KapOoaumMMuabl. DT Moauduka-
LMK NI03BOMAIOT cluuBaTh 'K g5 yBenmuueHus: cpoka
arysk6e1 TK ¥ M3MeHeHUsT BSI3KOYIIPYTMX CBOJCTB ee
BOJHOrO pactBopa. [Iponiecc cuimBaHus UMeeT pelia-
olljee 3HaUEeHMe J7151 OTIpefie/IeHMS peosIOTUYeCKUX Xa-
PaKTEPUCTUK MHBEKIVMOHHBIX IIPDOAYKTOB, UTO He/ilaeT
BO3MOJKHBIM X MHOMBUAYAJIbHOE IIPMMEHEHNEe B KOH-
KPEeTHBIX 00/1aCTsSIX U 1J11 KOHKPETHBIX Lieseit [49].

VYenoBHO Bce mponyKTel I'K [1s1 BHyTpUCYCTaBHOIO
BBeJeHMS MOXXHO pPa3fenuTb Ha HECKOJIbKO I'PYIIIL:

— JIMHelHbIe TIpernapaThl pa3jiMYHOTO MOJIEKYIISIp-
HOTI'O Beca;

— I'MOpUAHBbIE IperapaThl, comepsKalye cyocTaH-
LU0 HECKOJIbKMX MOJIEKY/ISIPHBIX BECOB (CMELIaHHOTO
Beca);

— Ipemapatbl C
JobaBKaMu;

— Mpenaparsl C MOABUXXHOI CEThIO;

— KPOCC/IIMHK mpernaparthl (MOolepevyHble CIIMBKU
mostekyn 'K obecreunBaioTcs IBYMSI MeXaHM3MaMM:
(busndeckuM, 3a CUET NEKTPOCTATUUECKOTO B3aUMO-
IeVICTBUSI, U XMMUUECKUM, 3a CUeT 00pa30BaHMs KO-
BaJIEHTHBIX CBs3eit [50]);

- OMOHMYeCKMe  KpPOCCAMHKY, IPOSIBISIONIME
CHayaja CBOMCTBa KPOCCAMHKOB, a 3aT€M JIMHENHbIX
rpernaparos.

O6MOJIOTMYECKY  aKTUBHBIMU

KOMBVWHVPOBAHHBIE ITPETIAPATbDI
T'MAJIYPOHOBOMU KHCJIOTbI

Ona npopnenus gericteus 'K B opraHusme emje 1o
TTOSIBJIEHNUST MOAUGMUIIMPOBAHHBIX MPOU3BOAHBIX 'K
(KpOCCTMHKOB) CTa/M [100AB/SITh pasauyHble Be-
mecrtBa, 3amuinamomye 'K or ¢epMeHTaTMBHOTO
paciierieHus, a Takke MMeIole CBOU AOTOMHM-
TeJibHbIE 3P (DEKTHI.

HekoTopbie Hanbonee TMIIMUHbIE J06aBIeHMs K ['K:

- MaxHumon — CTabWIM3UpYyeT KIeTOUYHble MeM-
6paHbl, yMeHbIIIaeT ITPOHMIIAeMOCTb COCYL0B, OKA3bIBa-
eT IMTPOTMBOBOCTIAIUTEbHOE [Ie/iCTBUE, ITPELOTBPAILaeT
TMOSIBJIEHME OTEKOB MOC/Ie UHBEKLMIA ¥ 3HAUUTETbHO CO-
KpallaeT BOCCTaHOBUTEJIbHBIN IIPOLeCC;

— Xoudpoumura cynsgpam — 3amuiiaet I'K ot ¢ep-
MEHTATUBHOIO paclielIeHus] M OJOKMPYeT aKTMBa-
uuwo TGFB1;

- L-nponux — BbI3bIBA€T AKTUBHYIO BBIPAOOTKY
KoJIJIareHa ¥ MpOTUBOBOCTIAIUTENbHBIN 3P bdeKT;

- I'nuyun — croco6CTBYeT BOCCTAHOBJIEHUIO TKa-
Heli 1 3allUTe KoJIjareHa Xpsiia;

— [1I0K03aMUH — CTUMYIUPYET BUCKOMHIYKLINIO
u cuHTe3 coberBeHHOM I'K;

— TpuamyuHonoH — CHUMAaeT BOCIHaJIeHUs], CUHO-
BUTBI, OTEKU, KyIUpPyeT 60JIb;

- TonuHykneomudsl — CHUMAIOT BOCTIAJIeHUS, CTU-
MYJIMUPYIOT perapaiyio 1 pereHepaimio [51].

KIIMHNYECKAS 3®PEKTUBHOCTD
OcTeoapTpuUT KOJIEHHOI'O CyCTaBa

[TpoBemeHbl MHOTOUMC/IIEHHbIE MeTaaHaaU3bl JJIs
ompeneneHus: 6GesomacHocT U 3G GEKTUBHOCTU
unbekinii 'K mpu OA koneHHoro cyctaBa. OHU MMO-
Ka3bIBaIOT pasHble pe3yabTaThl. Hanbonee cuepskaH-
HbIN Tofxon, memoHcTpupoBana AAOS, koTopasi He
pexkomeHnayetT 'K npu nedeHun OA KOJI€HHOTO CyCTa-
Ba. bosbliioe KOIMYECTBO UCC/IeA0BAHUI CUMTAIOTCS
MIPOTUBOPEUNBBIMU U3-3a PA3INUKUIL B METOIONIOTUN
OIIEHKM KIMHMYECKOI 3deKTUBHOCTM U Gesomac-
HoCTHU [52-56].
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BHyTpucycraBHas Teparnus npernapatamu 'K sBiis-
€TCsI XOPOIIIO ITePEHOCUMBIM 1 3(PheKTMBHBIM BapUaH-
TOM 4151 nanyeHTOB ¢ OA KOIEHHOTO CYCTaBa JIeTKO
U CpeIHEeN CTeIeHy TSDKECTH, IS KOTOPhIX Headhdek-
TMBHA (apMaKOJIOTMYEeCKasl Tepamnmsl MepBOi JIMHUN
(YpoBeHb JoKa3zaTeabHOCTH — 1A) [57].

EBpormeiickoe 061IeCTBO II0 KJIMHUYECKUM U
3KOHOMMYECKMM acIlleKTaM OCTeornopo3a, OCTeo-
aptputa ¥ 3abosieBaHMII OIOPHO-ABUTATETbHOTO
armapata (ESCEO) B 2019 r. Ha oCHOBaHMUM ITyJia
MHOTOYMCJIEHHBIX PaHIOMMU3MUPOBAHHBIX MCCIEN0-
BaHM1 U MeTaaHAJIMU30B JEMOHCTPUPYET CHUXKEHME
HeoOXOIMMOCTH MM OTCPOUYKY OIepanyuu 1o Ioji-
HOJ1 3aMeHe KOJIEHHOI'0 CyCTaBa IIPUMEPHO C 2 0
3,5 net mpu 5 win 60j1ee BHYTPUCYCTABHBIX Kypcax
npenapatoB ['K. Jleuenue npenapatamyu I'K Takxke
CHUKAeT MOTPeOHOCTh B APYIrUX 06e300/MBaOIINX,
Takux Kak HIIBII, KOpTMKOCTEpOUABI U OIMOUIBI,
y nmanueHTOB ¢ OA KOJIeHHOTOo cycTaBa. [IpenapaTsl
'K mo/mkHbBI Ha3HA4yaTbhCS KakK MO3AHEEe CPeAcTBO
B aJroputMme JiedeHus. TpeOyoOTcsS majbHeiIne
MCCIenoBaHusl AJjisl ompeneneHuss GeHOTUIIOB Ia-
LIMEHTOB, CBSI3aHHBIX C ONTUMAIbHOM 3()PEKTUBHO-
CTbI0O BHYTPUCYCTAaBHBIX MHBEKLMI mpernapaTtoB 'K,
a gonrocpouHast 3 (PeKTMBHOCTh MOKHA OBbITH ITOA-
TBEPXKAEHA B AOIMOJHUTENbHBIX ITPOCIIeKTUBHBIX PKU
(ypoBeHb JoKa3saTenbHOCTH — 1B) [58].

BuyTpucycraBHoe BBenmeHue mnpenapatoB ['K sB-
JiseTcsl TOJIe3HBIM TepaneBTUUEeCKUM MHCTPYyMEH-
TOM TIpMU JieYeHUM MalUeHTOB C OCTe0apTPUTOM.
JIuTepaTypHble JaHHbIE YKA3BIBAIOT HA CIIOCOOHOCTH
MHBEKINI YMEHbIIATh O60Ib M YIyUmIaTh GYHKIMIO
CyCTaBOB. YUUTbHIBAs BbICOKYIO NTIEPEHOCUMOCTD Tpe-
maparoB 'K, cnoco6HOCTh KOHTPacTMpPOBAaTh CO
CTPYKTYPHBIMU TIOBPEXAEHUSIMM CYCTaBOB U OT-
CpOUMBaATh HEOOXOAVMOCTb XUPYPIUUECKOTO IIPOTe-
3MPOBaHMs, MOKHO pacCMaTpUBaTh JaHHbI MeTOZ,
JleyeHUs] Kak 6e30macHylo, 3G(GEeKTUBHYIO U TOJITO0-
CPOYHYIO Teparuio (YPOBeHb JOKa3aTeJIbHOCTU — 4)
[59-62].

OcTeoapTpuT KOJIEHHOTO CYyCTaBa SIBJISIETCS OC-
HOBHOJ MIPUYMHON MHBAIUIHOCTU TTOKMUIIBIX JIOAEN.
JTO JIOKAIM30BaHHOE 60NIe3HEHHOE COCTOSTHME YacTO
COTIPOBOXKIAETCSI CHIDKEHMEM BSI3KO3IaCTUYHOCTU
BHYTPUCYCTaBHOM CMHOBMAIbHOM >KUAKOCTU WM3-3a
CHVDKEHMSI MOJIEKY/ISIDHOM MacCChl M/WJIM KOHIIEHTpa-
M1 ruajypoHaHa. Mcmonb3oBaHue mnpenapatoB 'K
HalpaB/ieHO Ha BOCCTaHOBJIEHME BSI3KOAIACTUUHO-
ro romeocrasa CyCTaBa, MOPaKeHHOTO apTpUTOM,
YTOOBI YMEHBIIUTDH OOIb ¥ BOCCTAHOBUTDH (PYHKIIUIO.
PesynbraThl McCAefOBaHUS PEKOMEHIYIOT MCIIONb-
30BaTb BO3MOXXHOCTh MpuMeHeHus1 mpemnapatoB 'K
rmocie He3QPEKTUBHOCTU (PU3UIECKUX YIIPAKHEHUI
¥ MECTHOTO MJIM CUCTEMHOTO 00e360/MBAaIoIIero je-
YyeHUs y TIOXKWIbIX JIIOJIeN C 0CTe0apTPUTOM KOJIEHHO-
rO CyCTaBa, 0COOEHHO MPY HAIMYNY COITYTCTBYIOMIMX
SKeTyI0YHO-KUILIEYHbIX, TIOUEYHbIX UIU CEPIEUYHO-CO-

CYIOMCTBIX 3a00JIeBaHMIT VI JIEKAPCTBEHHOTO B3au-
MopeiicTBUS (YPOBEHb JOKa3aTelbHOCTU — 4) [63].

B cucrematmueckom 0630pe B COOTBETCTBUMU
¢ pekomeHgauyssMmyu PRISMA 1 ceTeBOM MeTaaHa/In3e
coob1aeTcst 06 OTHOCUTENbHO 3(PGEKTUBHOCTM BHY-
TPUCYCTaBHBIX MHBEKIIMIA TIPU JIEUEeHUM OCTe0apTPu-
Ta KOJIEHHOTO CyCTaBa. Y MOJIOAbIX NallEHTOB U Ma-
[IMEeHTOB 6e3 TSOKENIbIX TereHepaTUBHbBIX M3MeHEeHMit
3(h(eRTUBHOCTh BHYTPUCYCTaBHBIX WMHBEKIMI Kak
KOHCEPBAaTUBHOTO METOAA JeYeHUs CMMIITOMaTuue-
CKOJi 601, CBSI3aHHOM C OCTEOapTPUTOM KOJEHHOTO
CyCTaBa, C coXpaHeHMeM (GYHKIMM CTAHOBUTCS TIpeJ-
MeTOM Bce GosbIlero MHTepeca (YpPOBEHb JOKa3a-
TeJIbHOCTU — 1A) [64].

WccnemoBaHus IOKa3bIBAKOT, UTO TPOMHAS WHB-
eKIMsI HeOObIION MO3bl CpemHeMOoNeKyasspHoit 'K
6onee 3ddekTMBHA IJI YIYUIIEeHUS ITOKasaTesiein
WOMAC, VAS u nnpekca JlekeHa, yeM OZHOKpaTHas
MHBEKIMS O0JbII0i m03bl. OMHAKO TPYIINa, ITONIY-
yapmrasi GoibIIve OJHOKpaTHble A03bl 'K, mpome-
MOHCTpHUpOBaJia 6oyiee OBICTpPOE yMEHbIIEHUe OO0
u 6onee panHuii 3¢gdekT. Kak omHOKpaTHbIE, TaK U
MHOTOKpaTHbIe BHYTpUCyCcTaBHble MHbEKIMM ['K sB-
ns10Tcst 9G@EKTMBHBIM METOAOM JieueHusI 6o u
yiryutieHus GyHKIVY Y TalYeHTOB C OCTE0aPTPUTOM
KOJIEHHOro cycTaBa. D(PGeKTUBHOCTb OOBIUHO HAaOb-
JIIOMAEeTCSl B TeueHue 6 MecsIeB, 3aTeM, KOTma 60Jb
M HapylleHMs TOSBISIIOTCS CHOBa B TeueHue 1 rofa,
MOXHO PEKOMEHAO0BAaTh BO30OHOBUTD JiIeUeHMe, eCu
MalyeHT MpOosIB/sSeT XeJlaHe U TOTOBHOCTD K Jieue-
HUIO (YPOBEHb JOKa3aTeJabHOCTU — 3A) [65].

KpymHeiimmii cucrematuaeckuit 063op 2023 r. BbI-
saBu 169 muccmemoBanmii ¢ yuactuem 21163 paHaoOMM-
3MPOBAaHHBIX MALIMEHTOB C OCTE0APTPUTOM KOJIEHHOTO
cycTaBa. AHaJIM3 OCHOBHBIX Pe3y/IbTaTOB ObIJT OCHOBAH
Ha 24 KpyIHBIX IUI1a1[e60-KOHTPOIUPYEMBIX UCCIEN0-
BaHMUSX, B KOTOPbIe ObLIM BKIKOUEeHbI 8997 paHgOoMU-
3MPOBAaHHBIX MALIMEHTOB C OCTE0APTPUTOM KOJIEHHOTO
cycTtaBa. 9 (PeKTUBHOCTD ¥ 6€3011aCHOCTb JIEUEeHMSI T1a-
MeHTOB MHbeKIMsIMU ['K 10 CX Op OCcTaeTcs mpegme-
TOM JIMCKYCCHUIA. ABTOPBI YKa3bIBAIOT Ha TO, UTO 3 PeKT
or neueHuss 'K MeHble, yeM COOOLIAIOCh paHee.
ABTOpBI MeTaaHanM3a YKa3bIBalOT Ha TO, UTO IIpe-
napaTbl ['K mpuBOOST K HEGOJMBIIOMY YMEHBIIEHIIO
601V TTPU OCTe0aPTPUTE KOJIEHHOTO CYCTaBa Ilo CpaB-
HEHMIO C TUIanebo, 3Ta pasHUIla MeHbIle MUHUMAITb-
HOJM KIMHMUYECKM 3HAUYMMOI PasHUIbl MEXKIY TpPyII-
nmamu. Takke yKasbIBaeTCsl Ha TO, YTO MHbeKuuu 'K
YBEJIMUMBAKOT PUCK CEPbE3HBIX MTOOOUYHBIX 3(P(HEKTOB
10 CpaBHEHMIO C IIane6o. [JaHHbI MeTaaHaau3 He
roaTBepskaaeT 3¢G@dEKTMBHOCTh MMUPOKOTO MCIIOJb-
30BaHus npenapatoB I'K gjs nedueHus ocreoapTputa
KOJIEHHOTO CycTaBa (YypOBeHb JOKa3aTelIbHOCTU —
1A) [66].

Mexpny mnpenapatamu ['K pnas BHYTPUCYCTaBHO-
ro BBeJeHUsI CYILeCTBYeT MHOXKECTBO pa3Induii.
IMoguepkyuBaeTcs BaKHOCTb TaKUX XapaKTepPUCTUK
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npenapatoB 'K, Kak MONIEKyJISIPHBINA BeC, MPOMUCXOXK-
JleHVe M CTPYKTypa mpemnapara C MO3UIMII Pa3HbIX
KIMHUYECKUX DPe3YyIbTaTOB B JeYeHUM IalieHTOB
¢ OA KonmeHHOro cycraBa. B yacTHOCTH, CpegHEMO-
nekynspHas 'K mokasana 605b11yi0 3¢(OeKTMBHOCTD
10 CpaBHEHMIO C aJIbTE€PHATMBHBIMM IMperapaTamu
C «OYeHb HU3KUM MOJIEKY/ISIDHBIM BECOM», B TO Bpe-
Ms Kak mpernapaTtel 'K ITMUYbero mpomcxosKaeHUs
U CIIMUTBIE MpernapaThl MOTEHUMATbHO MPOAEMOH-
CTPUPOBAIN YBEJMUYEHME BOCHAIUTENbHBIX IMOO0Y-
HbIX 9((HEeKTOB 110 CpaBHEHUIO C aHAJIOTAMMU He IITHU-
Ybero MPOUCXOXKAEHMUSI M HECIIUTbIMM aHaJIOraMu.
YuntbiBas pasinuns B cBovicTBax ['K u mexaHusme mx
nOeicTBus, He Bce npemnaparsl 'K oKa3bIBalOT OAVHA-
KOBBIM KiIMHMYecKuii 3¢ dekt. Takum obpasom, 3T
CBOJICTBA AO/KHBI YUMTBIBATHCSI BpadyaMy, IMOCTaB-
UMKaMU MeIULIMHCKUX YCITYT U 3aMHTEePeCOBAaHHBIMU
CTOpPOHAMM Iepen BeibopoM Ipenapara I'K (ypoBeHb
JoKa3saTenbHOCTU — 2A) [67].

WccnenoBaHus 10 MCHOJb30BaHUIO BHYTPUCY-
CTaBHBIX MHBbEKIMI npenapatoB I'K pa3zHoo6pasHbl
U MPOTMBOPEYMBBI, B TOCIeAHee BpeMs copepsKar
peKoMeHJaluM He MCIO0JIb30BaTh MPOAYKTHI C TU-
QIYPOHOBOM KMUCIOTONM [JisI TOBBIIIEHUS BSI3KOCTU
M3-3a JBYCMBICIEHHBIX JAaHHBIX, OIMYOJMKOBAHHBIX
B JuTepaTtype. MeXAyHapOOHBI CUMIOO3UYM [0
BHyTpucyctaBHomy JjedeHuto (ISIAT 2023) cossan
MEeXAVUCUUIUIMHAPHYIO TPYNIy TEeXHUUECKUX 3KC-
TepPTOB [JI OIpene/ieHus Habopa XapaKTepUCTUK
noTeHIManbHOro npenapata ['K 1151 B3pOC/bIX C Jer-
KO ¥ yMepeHHOI1 cTeneHbl0 OA, a TaKsKe MOPOTOBBIX
3HAUeHUI OJIs1 KAMHUUYECKM 3HAUMMOIO yMeHblie-
HUS 60ny, yaydlieHus (QYHKIUM CYCTaBOB M Ka-
YyecTBa JKM3HU, KOTOPOE MOXET OBbITh MOCTUTHYTO
C TIOMOIIIbI0 TaKMX MPOAYKTOB. [Ipeaaraemble 3asB-
JIeHUSI COCpelOTOYeHbl Ha XapaKTepUCTUKaxX, KOTO-
pble onpefesoT MPUHSATHE KIMHUUYECKUX PellleHN ],
a He Ha TeXHUYECKUX XapaKTepUCTUKaxX BHYTPUCY-
craBHBIX IpernapatoB ['K, KOTOpble YUYUTHIBAIOTCS
B MCCIe0BaTeNbCKUX 11e/151X (YPOBEHb J0Ka3aTe/lb-
HOCTU — 4) [68].

JaHHbIe KpyMHENIIMX MeTaaHaJIM30B, IMpPO-
BeJeHHbIX B TOC/IefHME TOAbI, CBUIETEIbCTBYIOT
0 IMPOTUBOPEUNBOM XapakTepe 3¢pPeKTUBHOCTH IIpe-
napatoB 'K s BHyTpUCYCTaBHOTO BBeAEeHMS Y Ia-
ueHToB ¢ OA KOJeHHOro cycraBa. I1o 60JbIINHCTBY
MUCCAeN0BaHUI YeTKO MTPOCJIEXXUBAETCS 3aBUCUMOCTD
KIMHNYECKMX 3 PEKTOB OT CBOJMCTB CaMOro Ipera-
pata I'K, MmonexkynspHoro Beca, CyGCcTaHUMM, HAJIU-
Yus CIIMBOK, cTabymmsanyy u mp. OmHAKO OCTAIOTCS
MCCIIeIOBaHMS, CBUIETENbCTBYIOME O HEOOIbIIOM
KIMHMYeCKOM 3G ¢eKTe BHYTPUCYCTAaBHOTO BBee-
Hus npenapatoB 'K, 1160 ero oTCyTCTBUM, a YaCTh
UCCIeNoBaHUI C [OeKjapalyeil MOI0XKUTEIbHOTO
a(ddexra OKaspIBAIOTCSI HEYUTEHHBIMM B MeTaaHa-
nu3ax. I'pynmbl MeXIyHAPOMHBIX JKCIIEPTOB 00pa-
IIAI0T BHMMAaHMe Ha He06XOAMMOCTD yX04a OT yueTa

TeXHUUECKMX XapaKTePUCTUK ITPerapaToB B CTOPOHY
bukcanyy KIMHUYECKUX XapaKTEPUCTUK IIperapa-
TOB JJISI TIOHMMAaHMSI UX pealbHOi 3Gh(PEeKTUBHOCTH:
craguu OA, peHoTunos u ap. Tem 6osiee UTO 11O BCEM
UCCIeN0BAaHUSIM M MeTaaHajau3aM KpacHOM JIMHUEN
MPOXOAUT 00Iast 6e30MacHOCTb BHYTPUCYCTABHBIX
uHbeKuuii 'K v ymeHbIlIeHME 103 APYTUX IIpeIapaToB
IIIST KyIIMpoBaHMsI 60/1€BOT0 CMHAPOMA. ABTOPBI KOH-
CeHCyCa CUMUTAIOT I11eecO06pa3sHbIM CHEeNaTh BBIBOJ,
0 TOM, YTO BHYTPUCYCTaBHAs Teparus mperapaTaMmu
I'K crana BaXKHOI 4acTbIO JieueHUsT manueHToB ¢ OA
KOJIEHHOTO CyCTaBa, HO B KOHTEKCTE J0Ka3aTelbHO
MeIUIIMHBI TOJKHO OBITh MPOJOKEHO M3YUeHMe KaK
OTHENbHBIX MPENapaToB, TaK U OOIIETro KIMHNYECKO-
ro acddekxTa 1 6e30maCHOCTU IIPU UX UCIIOTb30BaHNHA,
KOTOpOe TpebyeT yueTa U pOCCUIICKOTO, M MEXIyHa-
POTHOTO HAYYHOTO U KIMHUYECKOTO OITbITA.

OcTeoapTpuUT Ta306eIPEHHOrO CycTaBa

Omnpepnensicst TepareBTMUYeCcKUit 3GHEKT U PUCK ITO-
6ounbix 3¢ dexroB npumenenusi 'K npu OA Taso-
6enpeHHOro cycraBa. Ilogxonsiye wMccIeqOBaHMS
ObUIM OorpaHuueHsl uccnemoBanusavu I'K ¢ panmomu-
3MPOBAHHBIM M3aliHOM. Bcero B 3TOT MeTaaHaIu3
ObLIO BKIIOUEHO IIECTh MccIegoBanuii. [TomydeHHbI
pe3y/ibTaT CBUIETEIbCTBYeT O TOM, UTO BHYTPU-
cyctaBHoe BBemeHue I'K mpu OA Ta3ob6eIpeHHOTO
CycTaBa MOKET 3HAUUTEIbHO YMEHBIIUTb 6ONb U
YIydmuTh (GYHKIMOHAIbHOE BOCCTAHOBJIEHME IIO0
CpaBHEHMUIO C COCTOSIHMEM J0 jJeyeHus. OgHakKo, mo-
BUAMMOMY, HET CYLIECTBEHHON pa3Huibl Mexay 'K
" GU3MONIOTMYECKUM PACTBOPOM MM APYTMMM Me-
Togamu JieueHusl. B HacTosiiee BpeMsl UMeIOLIMeCs
IaHHbIEe YKa3bIBAIOT HA TO, YTO BHyTpucyctaBHas 'K
npu OA Ta300eIpeHHOI0 CycTaBa He YBeIUYMBAET
pUCK T060YHBIX 3¢ (PeKTOB (YPOBEHb JOKa3aTelb-
HOoCcTU — 1A) [69].

ITpoBegeHa oreHKa 3G(EKTMBHOCTY U IEPEHO-
CMMOCTM KypCOB BHYTPUCYCTaBHOTO BBEAEHMUS IIpe-
napatoB 'K mpu CMMIITOMaTUYECKOM OCTEOAPTPUTE
Ta306eqpEeHHOT0 CyCTaBa: PETPOCIEKTMBHOE HabII0-
JIaTelbHOE KOTOPTHOE MCCAefoBaHMe TMpUMeHeHUs
I'K co cpenHelt MOIEKYISIPHOM MacCoii 0 CPaBHEHUIO
C HM3KOI MoeKyasspHoi maccoit ['K 1 B cpaBHeHUU
C Tepamnueii C OTCYyTCTBMEM BUCKOI00aBOK. Pe3yIbTaThl
IEeMOHCTPUPYIOT 3(h(PEKTUBHOCTL 06e360aMBaHUS
npenapatamyu ['K mo cpaBHEHMIO C IMEpOpPaTbHBIMU
HIIBIl/aHanpretTikaMu, B MEPBYI0 Oouepedb 3a CUET
CHIVDKEHMSI TIOTpebeHuss 06e360/MMBaOIINX IMIpera-
paroB. AHambretTuueckast 3¢hPeKTMBHOCTb, (PYHKIN-
OHaJbHOE BOCCTaHOBJIEHME U TTOABMUKHOCTD CYCTaBOB
YBEIMUYMBAIOTCS M YAYUYIIAIOTCS B TedeHue 12 m 24
MecsIeB, UYTO IO3BOJSIET MPEeAIIoNOXUTb, UTO TIO-
BTOpHbIE BBEJIEHNSI AOCTUTAIOT OOIIEro CyMMapHOIO
addexTa (YypoBeHb JoKasaTeabHoCTH — 2A) [70].

[MonTBepKIEeHO, UTO BHYTPUCYCTAaBHOE BBeLeHMe
'K mauyeHTaM MOXMJIOTO BO3pacra SIBJsIeTcs 6e3-
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oracHbIM U 3(PdeKTUBHbIM crioco6oM JjieueHus: OA
Ta300eApEeHHBIX CYCTAaBOB (YPOBEHb AOKa3aTe/Ib-
HocTH — 1B) [71].

OCTeoaprMT IJie4eBoro cycraBa

CUMIITOMATUUYECKUI1 TIEPBUYHBIN OCTEOAPTPUT IjIe-
YeBOro CyCTaBa MOKET ObITh HEIPOCThIM [IJISI Jieue-
Husl. [MaaypoHOBasi KMCIOTA CTaja MHOTOOOGeNa-
UMM CpeACcTBOM €ro HeXUpypruueckoro JieueHus.
B cucremaTtuueckom 0630pe ¢ MeTaaHAIM30M OlleHe-
Ha 3 eKTUBHOCTb BHYTPUCYCTaBHOrO BBemeHus: ['K
IJIsT 06yieryeHust 60/ y MaiueHToB, crpagammx OA
IJIeYeBOTO CycTaBa. Pe3ysbTaThl 3TOTO CUCTEMaTU-
yeckoro o63opa ¥ MeTaaHajaM3a IOKa3ajau, YTO BHY-
TPUCYCTaBHbIE MHBbEKIMMK ITpenapaToB I'K MoryT 6bITh
3 GeKTUBHBIMM [JISI 3HAUUTEIBHOIO OOJIeryeHust
60711 110 CPAaBHEHUIO C MICXOAHBIM YPOBHEM M T10 CPaB-
HEHUIO C MHbEKLUMSIMM KOPTUKOCTEPOUIOB Y MalieH-
TOB, cTpagawnmx OA Ie4eBOro CycraBa (YpOBE€Hb
JoxasaTenbHOCTH — 1A) [72].

OCTeoaprMT TOJIEHOCTOIIHOTO CyCTaBa

B mpocnekTMBHOM KOTOPTHOM MCCAedOBaHUM TIO-
Ka3aHa MepCleKTUBHOCTb IPUMEHEHUS] KPOCCIMHK
npenapatoB ['K mnipu nedueHunu OA TroseHOCTOITHOTO
cycraBa. OgHa MHBEKIMS ObUIA CBSI3aHA C KIMHUYE-
CKV 3HAUMMBIM YMEHbIIIeHMeM 6011 ¥ YMeHbIIIEHEM
CTeIleHM MHBaJUIHOCTU B TeueHue 26-HenelbHOIo
1epuona U B 11eJIOM XOPOIUIO MepeHOoCHIach (YPOBEHb
Joxa3saTenbHOCTU — 2A) [73].

Ha ocHoBaHMM pe3y/nbTaTOB APYroro IMpoCIeK-
TUBHOTO KOTOPTHOTO MCCAeAOBaHMUsS IMOKa3aHO, UTO
BHYTPUCYCTaBHble MHDBEKIMM TUaTypOHATA HaTpUS
SIBJISIIOTCSL  TIOJIE3HOM KOHCEPBATMBHON Tepanuen
0CTeoapTpuTa TOJIEHOCTOITHOTO CyCTaBa (YPOBEHb
JoKa3saTenbHOCTU — 2A) [74].

OCTeoaprMT CyCTaBOB ITI&JIbII€B M KNCTU

[IpencraBiaeH cUCTEMATUUECKUII 0030p JUTEPATYPHI,
BKJIIOUasi BCe KOHTPOJIMPYEMble MCCIeNOBAaHMS I10
usydeHnio 3¢@PeKTMBHOCTY U 6e30MacHOCTH JII060ii
BHYTpUCYCTaBHOM Teparnyuu npu OA 3amsiCTHO-TISICT-
HOTO ¥ MeX(aTaHTOBbIX CYCTABOB IO CPAaBHEHUIO
C IJ1a1e60 Wi OIpyTUMU MeTogamu jedeHnst. He 6bu10
00HApYKEHO yOemuTEeNIbHbIX TOKA3aTeNbCTB d(Pdek-
TUBHOCTU KOPTUKOCTEpouAoB wiu I'K 1o cpaBHeHMIO
C APYTMMM aabTEePHATUBHBIMM METOHAMMU JIeUeHUs.
Co00111a/I0Ch TOMBKO O MECTHBIX HeKelIaTelbHbIX SIB-
JieHUsIX. HecMOTps Ha MOJIOKUTE/IbHBIN KPAaTKOCPOU-
HbIII TPoGUIb 6€30MaCHOCTY, KOPTUKOCTEPOUIBI U
I'K He okasbiBaloTcs 6osee 3¢ HEKTUBHBIMMU, UEM IIA-
1160, IPU OCTEOAPTPUTE CYCTABOB KUCTY (YPOBEHb
JokasarenbHOCcTU — 1B) [75].

VHbekuoHHas Teparnus OCTe0apTPUTa CyCTaBOB
OCHOBaHMS GOJIBINOTO Maiblla MPeCTaBleHa CUCTe-
MaTUYeCKMM 0030pOM M MeTaaHaIM30M, KOTOpbIe
MMOKa3aIM HEOMHO3HAYHOCTb JAHHBIX 3(PGeKTUBHOC-

TU KaKOi-TMO0 MHBEKUMOHHOJ Tepamnuy MO CpaB-
HEHMI0O C HEeMHDbEKUVOHHBIMM METOLAMMU JIeUueHMUs.
VKasbiBaeTCs Ha OrpaHMUYeHHOe IIOHMMaHUe Kak
KPaTKOCPOUHBIX, TAK M JOJTOCPOUYHBIX 3(PEPEKTOB, U
HeoOXOIMMOCTb B OOJIbIIOM, METOMOJIOIMUYECK) Ha-
nexHom PKU, usyyawlieM MKUPOKO MUCIIOAb3yeMble
VHDBEKIMOHHbIE METOObl JIeYeHUSI M CpaBHUBAIO-
1eM MX C IPYTMMU TepareBTUUEeCKMMM BapuaHTaMu
naie6o (ypoBeHb JoKasaTeabHoCcTH — 1B) [76].

CoueTaHMe r'MATYPOHOBOI KMUCIOTBI
¢ KopTuKocTepouaamu, PRP B KOMOMHMPOBAHHO
Tepanuy oCTeoapTpuUTa KOJIEHHOrO CyCcTaBa

IIpoBemeH ceTeBOii MeTaaHAAMU3 35 MccaemOBaHUIA
¢ 3104 yuyacTHukamu. MccnemoBaHnue mokas3aao, YTo
PRP 1 PRP+TK 6blM Hambosee yCHenrHbIMU B YIyd-
meHuy QYHKIUM U obnerdyeHuu 6oiam uvepes 3, 6
u 12 mec. Ha6mopmenus. TKC, I'K, PRP u KoM6uUHU-
poBaHHas Tepanus He TPUBOAMIMU K YBEJIUYEHUIO
YaCTOThI MTOGOUHBIX 3(P(PEKTOB, CBI3aHHBIX C Jieue-
HMeM, 110 CPaBHEHMIO C I1ane6o (YpoBeHb JoKa3a-
TeabHOCTU — 1A) [77].

TeHAVMHONATUY U APYyTHe MaTOJIOTUN
MSATKUX TKaHe

B cucrematuueckom o0630pe M MetaaHanuse PKU
orieHeHa 3 deKTUBHOCTS NpenapaToB [K B eueHnn
TpaBM MSITKMX TKaHeli: 19 PKU (n = 1629 nmaiineHTOB)
COOTBETCTBOBAJIV KPUTEPUSIM yUaCTUsI U GbLIM BKITIO-
YyeHbI B 9TOT 0630p. IT0 HO30I0TMSIM B 0630p BOIILIN
MalMeHThl ¢ TEHOAMHOMATUSIMM BpallaTeJbHON MaH-
SKeThI TIIeva, STUKOHIVIUTAMU, PacTsDKEeHUeM CBSI-
30K TOJIEHOCTOTTHOTO CyCTaBa, TeHAMHOIIATUEN axuii-
JIOBa CYXOXWINSI, TE€HOWHONATHell HaaKOJIeHHUKA
M CTEHO3MpyoWuM aurameHTuToMm. M3 19 PKU 11
ObUTM TUIaNe60-KOHTPOMUPYEMBIMMU, & B 9 MCIIONb-
30BaIMCh aKTMBHbIe mpenapaTbl cpaBHeHusi (PRP,
KOPTU30H, IPOJIOTePanus UM 3KCTPaKOpIopaibHast
yOapHO-BOMHOBAsl Tepanus). [laHHOe UCCIefoBaHKUe
noaTeepxkaaetr 3dpdextuBHOCcTh 'K oueHb HU3KOTO,
HUM3KOTO U CPeJHEro MOJIEKYISIDHOTO Beca TIpu Jie-
YEeHMM pa3IUYHBIX 3ab0jeBaHUIl MATKMX TKaHEid.
IMouumaHue OTHOCUTENbHBIX 3¢ dexkToB I'K 1Mo cpas-
HEHMUIO C APYTUMU UHBEKIIMOHHBIMYM METOLAMU Jieue-
HUS TpeOyeT AOMOTHUTETbHBIX KPYITHBIX MCCIeI0Ba-
HUI1 (YpOBeHb JOKasaTelbHOCTH — 1A) [78].

B MpocnekTMBHOM OTKPBITOM KJIMHUYECKOM MC-
CJIefOBaHMUM TIpOBefeHa OleHKa 3()OeKTUBHOCTU
1 6e30macHOCTM TEePUCYXOKWIbHOM MHbeKIMu 'K
OUYeHb HM3KOTO MOJIEKY/ISIPHOTO Beca Ipu 6ojie3HeH-
HbIX TeHAMHOMATHSIX. IlokasaHa 3(PGheKTUBHOCTD
1 6e30MacHOCTb IMEePUCYXOKMIbHON MHBEKIUM Ta-
kot 'K yabTpa3ByKOBBIM KOHTPOJIEM B OTHOIIEHUU
YMeHbIIIeHUsT 60/M y TAlMEeHTOB, CTPaJalouInX Jia-
TepaabHbIM 3NUKOHAWIUTOM, TEHOUHOMATUEN axU-
JIOBA CyXOXXWJIUS U TE€HOVHOMNATUEN CBSI3KM HaAKO-
JeHHMKa. Hbekuuu I'K npuBOOAT K 3HAUUTEILHOMY
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0061er4YeHuI0 60J1M, YMEHbIIEHUIO TOJIIMHBI CYXO0XKU-
JINVi M HeOBaCKy/sIpu3anuuu no gaHHeiM Y 3. JleueHne
0Ka3aJI0Ch 6€30ITaCHBIM U OY€Hb XOPOIIO TTePEHOCH-
MbIM (YPOBEHb JOKa3aTeabHOCTU — 4) [79].

Pe3ynbrarhl Mokas3aay, YTO HM B OFSHOM M3 WC-
CIeOBaHMIT He COOOINAETCS O Cepbe3HBIX MOOOUHBIX
addekTax, M OGOJBIIMHCTBO M3 HUX IOAJEPKUBAIOT
WUCIIONb30BaHMe MHBbeKIM 'K npu TeHaMHOMNATH-
X, yaenssi ocoboe BHMMAaHME YMEHBIIEHUIO 60u
¥ QYHKIMOHAIBHOI olieHKe. Heo6XomMMbl TaTbHei-
1IMe MCCIeqOBaHMUS IJIsT JIYUIIero musyueHus sddek-
TOB U MeTOHOB BBedeHus ['K mpu TeHAMHOMATUSIX
(ypoBeHb moka3saTteabHOcTH — 2A) [80].

'K sBnsiercs 3G @EKTUBHBIM TeparneBTUYECKUM
BApUaHTOM [iJIS JIeUeHUS] TeHAMHOTIATUI, CBSI3aHHbIX
CO CIIOPTOM, HO J/1sI TIOATBEPKIEHNST MIMEIOIIUXCS pe-
3YJIbTATOB HEOOXOOMMbI JaTbHEMIINe UCCIeqOBAHMS
¢ GONMBIIMM pa3MepoM BBIGOPKM (YPOBEHb JOKasa-
TeapbHOCTU — 3B) [81].

BocemHanuate ucciaenoBanmii (1773 mamueHTOB
C TeHAVHOMATUSIMM BpallaTeTbHO MaHKEeThI IIe-
ya) ObUIM OOBEOMHEHBI B CUCTEMATUYECKUIT 06-
30p U meTraaHanu3. Uabekusa 'K oueHb HU3KOIO U
HM3KOTO MOJIEKY/ISIPHOTO Beca IMpU TeHIUHOIATUMN
BpalllaTeIbHOM MAaHXeThI IJIeua CBSI3aHa C KyIupo-
BaHMeM 00JIEBOTO CUMHIApPOMA M YIydlieHueMm (QyHK-
LIMOHAMbHOTO pe3ynbraTa. ['K, Kak u cTepoubl, OKa-
3a71Ch 3(PPeKTUBHBIMM 6€3 CYIIeCTBEHHOI Pa3HMUIIbI.
Ho puck ocnokHeHMV BbIllle MPU MCIIOAb30BaHUN
cTepouaoB. YKasbIBaeTCsl HA HeOOXOOUMOCTb Gonee
rry6okux PKU Mexnmy sTuMu ABYMS IpelapaTamu,
YTOOBI MOJYYUTh YETKYIO KapTUHY 3(PEHEKTUBHOCTU
u 06e30MacHOCTM (YPOBEHb JOKA3aTEJIbHOCTU —
1B) [82].

TpaBma BpalaTeIbHOM MAaHXXeThl IIedYa M3yda-
J1lach B MCCIENOBAHUM, B KOTOPOEe ObLIM BKITIOUEHBI
10 PKM ¢ yuactmem 861 maimmeHTa, BKIHOUYAIOIIMX
4 TepameBTUYECKMUX MEepPOIPUSTHS: UHBEKIMOHHYIO
Tepanuio KOPTUKOCTEPOUIAMMU, MHBEKIMOHHYIO Te-
panuio oboraieHHoi TpoMbouTamu raasmoit (PRP),
MHBEKIMOHHYI0 TEepanui0 TMaJlypOHOBOM KUCIOTOM
(T'K) n mponotepamnuwo (PRO). ABTOpbl peKOMEHIYIOT
MCIOb30BaTh MHBEKIINM KOPTUKOCTEPOUIOB B CO-
YeTaHU! C MHBEKIUSIMU TMATYPOHOBOM KUCIOTDI JIJIST
HEXUPYPTUYECKOTO KOHCEPBATUBHOTO KIMHUYECKO-
rO JIeueHMUs] TPaBM BpallaTeJbHOM MaHKeThbI Tuieya
(ypoBeHb JoKa3aTeabHOCTH — 2A) [83].

Anre3smMBHBIN KanCyJIUT

BHyTpucycraBHbie nHbeKIMM ['K 110 CpaBHEHUIO C BHY-
TPUCYCTAaBHOM MHBEKIMEN KOPTU30HA MMEIOT SKBMBA-
JIeHTHbIe KIMHUYEeCKNe pe3yabTaTbl. HeogHOPOAHOCTD
METOJOB JieueHMs], UCIOIb30BaHHBIX B PacCMOTpPEH-
HBIX MCCIeIOBaHMUSX, He TO3BOJSET CAeNaTb OLHO-
3HAUHBIN BBIBOZ, IO Bompocy I'K B jieueHun aaresms-
HOTO KarcynuTa (YpOBeHb JOKa3aTeJIbHOCTU — 2A)
[84].

[Ipemnapatsel I'K mcrionb3oBaanuch pu re MUILIETU -
YeCcKOM Ijleue — BapMaHTe MOCTUHCYIbTHOTO ajre-
3MBHOrO Karicyauta. [Ipenaparsi 'K 0671a1a0T MeHee
MOIIHOJ CITOCOOHOCTBIO YMEHbBIIATh 60T MPU IBU-
SKEHUU 110 CPAaBHEHMIO CO CTEPOMIAaMU B paHHEM Ie-
puoze, HO MOTYT ObITb XOPOIIIei aJbTepHATUBOM CTe-
pouzam Ijisi JeueHus aire3MBHOTO KarCy/lInTa, Korga
MCIIOIb30BaHME CTEPOUOB OTpaHMUYeHO (YPOBEHb
JoKasaTeabHOCTU — 3A) [85].

CoueTaHue Tepanuy npenapaTamMu
TMaJTypOHOBOI KMCIOTHI C XMPYPruuecKumMm
MeToAaMMU JiedeHUs

ApTpOCKOMMS B COUYETAHUM C BHYTPUCYCTAaBHBIM
BBeJeHMEM THaJypoHaTa HATpuUsI MOXKET 3aMe]l-
JIUTb DPa3BUTKME OCTeOapTPUTa KOJEHHOTO CYCTaBa,
HO CTporue pAoKasaTe/lbHble MeIUIIMHCKNUE OIleH-
KM OTCYTCTBYIOT. IIpoaHanu3MpoBaHa KIMHUYECKAS
3(pbeKTMBHOCTD apTPOCKONMM B COYETAHUM C BHY-
TPUCYCTaBHOM WHDbEKLMEN TruaaypoHaTa HaTpus
B 3aMefJIeHMM OCTeoapTpPUTa KOJEHHOTO CyCTaBa.
B meTaaHanu3 6bUIM BKIIOUEHBI OBEHAILIATh MCTOU-
HUKOB. MeTaaHanu3 TMOATBEPAWI, UTO apTPOCKOITMS
B COYETAHMM C BHYTPUCYCTABHbIM BBeIE€HMEM THAITY-
poHaTa HaTpus AeMOHCTPUPYET 3HAUUTENbHbBIN KIN-
HUYECKMUI TepamneBTUueckuii 3PpdeKrT mpu gedeHun
OA KOJMEHHOTO CcycTaBa. Takoe KOMOMHMPOBaHHOE
JleueHye TO3BOJISIET 3HAUUTEIbHO YAYUIIUTh (QYyHK-
IIMI0 KOJIEHHOTO CYCTaBa, OOJEruYuTh KIAMHMUUYECKUE
CUMIITOMBI M YAYUYIIUTbh KaUueCTBO XKU3HM MallIeHTOB
(YpoBeHb JoKa3aTeabHOCTH — 1A) [86].

IMnanTapHsit pacuunuT (pacimonaTns)

KpaTtkocpouHyio 3¢¢eKTMBHOCTb, 6e30MacHOCTh U
3aBUCUMOCTh «103a-3(pdeKT» cpemHeMONeKyISIpPHO
TMATypPOHOBOI KUCIOTHI UCCIAEAOBAIN y TAllME€HTOB
C TIOAOIIBEHHO (acuyomnaTneii B MHOTOILIEHTPOBOM
MIPOCIIEKTUBHOM pPaHIOMM3MPOBAHHOM [IBOITHOM
CJIETIOM  TUIale60-KOHTPOIMPYEMOM  MCC/TeqOBaHUU
168 nmaneHTOB € IOCTOSIHHOI 60/IbI0, BbI3BAHHOI I10-
IOIIBEHHOI (aciuonaTueil. BBegeHue st MHbEK-
unit I'K siBisiercss 3pheKTUBHBIM METOIOM JIeUeHMsI
6e3 cepbe3HbIX MOOOUHBIX PeaKiuii U KOHCePBATUB-
HBIM BapMaHTOM JieueHMs MOJOLIBEeHHO daciyora-
TUU. DTO JIeUeHMe CII0COO6CTBOBAJIO OOIerYeH 0 60/In
y MaIMeHTOB C MOAOIIBEHHO (aciyonaTnei 1 yayu-
IIeHNI0 UX TMOBCEOHEBHOI AesATelbHOCTU (YPOBEHb
JoKasaTenbHOCTH — 1A) [87].

TPEBOBAHUA K ITALIMEHTY

 TMamnyeHTy MO/MkKeH OBITh BBICTABJIIEH OMAarHo3,
COOTBETCTBYIOIIMIT KPUTEPUSIM OTGOpa IIJIT BHYTPU-
CycTaBHOM MHBbeKIIMY npemnapara ['K.

 JTOTIOJTHUTEIbHbIE VICCIIEOBAHYS TOJIKHBI ObITh
IIpOBeeHbI 10 Havasa Kypca jeuyeHus. [Iuardos noi-
KeH ObITh IMOATBEP)KAEH C IOMOIIBI0 MHCTPYMEH-
TaJAbHBIX METOLOB MCCIeLOBaHUSI, PEHTT€HOBCKOT'O
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uccnepgosanus, Y3U, MPT wiu KT go Havana npose-
IeHUS] UHbEKIINN.

» IIpoTuBOMOKa3aHMS K IIPOLieAype pacCMaTpuBa-
I0TCSI 10 Havasa ee nposeneHus [60].

IIOATrOTOBKA BOJIbHOI'O K UHBEKIIN
T'MAJTYPOHOBOU KN CJIOTbBI

+ C mauyeHTOM JOJDKHA OBITh IpOBeleHa Gece-
Ila, eMy JIO/DKHA OBITh IpemoCcTaBieHa MH(pOpMaLus
O MaHUITYJIALIMHM, €€ BOSMOJKHBIX OC/IOKHEHUAX U I10-
wtenctBusx. Heobxomumo mopmicaTb MHOOPMMUPO-
BaHHOE coriacye 10 Havaja IpoBefeHMs TPOlelyphl,
PasbICHUTH IEeTaau JieueHust U copMupoBaTh pea-
JIMCTUYHbIE OKMOaHNMSI.

¢ JlokasibHas1 MHBEKIMOHHAS Tepamnusi ¢ IpumMe-
Henuem I'K He mo/mkHa ObITh €IMHCTBEHHBIM METO-
Iom jedeHus. JleueHue OOKHO HOCUTH KOMILIEKC-
HbI/i XapaKTep C WUCII0/JIb30BaHMEM OITUMAaIbHOIO
CIIEKTPpa HeEMeAMKaMEeHTO3HbIX M MeOMKaMeHTO3HbIX
KOPpeKUUIA.

» B GonbiminHCTBe ciiydaeB Iepen BBeaeHueMm 'K
1ejiecoobpasHa IMPOTUBOBOCIIAJIUTENbHASI Teparms
He MeHee 7 JHe.

e [lepen BBemenueM I'K ciemyeT OLleHUTb MHTEH-
CMBHOCTb 0OJIEBOTO CMHAPOMA WM aMIUIUTYAY OBU-
’KeHMIT B CcycTaBe, TojJjexaleM JieueHuio. B ciyuae
OTCYTCTBUSA AMHAMMUKUA 60)IEBOI‘0 CMHAOpOMa M aMIIJInN-
TYObI ABVOKEHUI TI0C/e IBYX BBeAeHUI, TpeTbe U I10-
cTenylole BBeIeHNsT HelleecooOpas3Hbl.

» Tlepen BBemenueM I'K 1iesiecoobpasHo acrmpu-
pOBaTh COMEP>KMMOe TTOJIOCTU CYyCTaBa HaCTOMbKO, Ha-
CKOJIBKO 3TO BO3MOKHO.

¢ B ciyyae Hanmuuus CMHOBUTA OTPAHUUUTBCS He-
6OJBIIION acTMpalyeli, HallpaB/IeHHOM Ha AMATHOCTUKY
MIpUYMH BocTiasieHus 6e3 BBemeHus mpernapara ['K [60].

MEPOITPUATUSA BIIVDKAMIIETO
ITOCTMHBEKIIMMOHHOI'O ITIEPMIOJA

o TlauyeHTbl JOMKHBI OBITh MHCTPYKTUPOBA-
HbI, KaK BECTU ce0sl IMoc/ie MpoLeayphbl, COOII0IATh
Mepbl MPeJOCTOPOKHOCTU U MMeTb BO3MOKHOCTH
KOHTAaKTa C BpauoM B CjIy4yae HaauMuwus kaaob miam
OCJIO)KHEHUA.

» Heobxomumo nenaTh KOMIUIEKC YIIpaskHEeHUI
o pacnpenenenusi 'K B cycraBe, MCKIIOUUTL Ha
BpeMs TeIIOBble BO3[EeVCTBUS (IIpUeM TeIlIbIX U I'o-
pSIUMX BaHH, TTOCellleHMe 6aHM), a TAaKKe POLeAyphl,
ycunuBamwliye KpoBoobpaiieHue (dbusmoTeparnes-
TUUYECKMEe METObl, MacCax) Ha CPOK He MeHee 48 u.

» Taxke CTOUT OOBSICHUTD MALIMEHTY, UTO TOSIBJIE-
HMe C1ab0 BbIPAKEHHOV IPUITYXJIOCTU U AUCKOMPOP-
Ta B 06/1aCTY MHBEKIYUY — ITO HOpPMaJIbHAasI peaKIust
TKaHe, i1 KyIMPOBAaHMUS KOTOPOIl MOKHO MUCITIONb-
30BaTh 06€360/IMBaHNE, JIe]], CYIIPACTYH.

e TlanimeHTy CegyeT CBSI3aThbCS C BPauoM IIpuU
3HAUYUTETbHOM yCUJIEHUM 6OJIEBOTO CUMHIpOMa, IIpU-
ITYXJIOCTY WU TIOSIBJIEHUY OTEYHOCTH.

e BHyTpucCycTaBHOE BBeIEHME — OCHOBHOM MYTb
BBegeHus1. KonmmuecTBo BBemeHmit nuHeliHoi I'K B je-
ye6HOM Kypce — He MeHee 2 B OOJIbIIMHCTBE CTYJYaes,
3aBUCUT OT 03Bl AEJCTBYIOLIErO BellecTBa Mpu Kaxk-
IIOM BBeJIEHUM.

e [Ipy HaMMUMM TOKA3aHMUI K JIOKAJbHOM UHB-
eKLUVMOHHON Tepanuu HeCKOJbKUX aHATOMMUYECKUX
JIoOKanM3auuit y OGHOTO MalyeHTa BO3MOXXHO B acell-
TUYECKUX YCIOBUSIX pasmenuTb npemnapat 'K u3 of-
HOro TpefHAMOJHEHHOTO WIIpulla s BBeLeHUS
B pa3Hble 30HbI BO BpeMSl OOHOJM MHBEKUMOHHOM
NpoLeayphl.

e B cnryuyae Hanmmumsa ocrtatka mnpenapara I'K mo-
CIegHUI TOAJIEKUT YTUIN3auunu. XpaHUTbh HEBBEHEH-
HbII IIpenapar 3arnpeiaetcs [60].

MEPOITPUSITUSA OTAAJIEHHOI'O
MOCTUHBEKIIMOHHOTI'O ITEPMOJA

o TNauueHTHl TPeOYIOT AMHAMMUUECKOTO HA6IIO-
IeHus B TeueHue 6—12 mec. rociie NpoBeaeHNUs Kyp-
coBoii Tepanuu 'K gysi KOHTpOJSL HaA, AUMHAMUKON
6071€BOr0 CMHIPOMA, JIOKATbHBIM CTATYyCOM B MeCTe
MHDBEKLIVM, BOCCTAHOBJIEHMEM YTpaueHHO! (QYHK-
UM, OLeHKO 3(PheKTUBHOCTU MPOBEAEHHOTO Jie-
YeHUS] Y IIPUHSITUS pelIeHNs] O TOBTOPEHUY KypCOB
Tepanmun.

e C menbio 06paboTKY KIMHUYECKUX JaHHBIX CUM-
TAaeTCsl ONTUMAJbHBIM IpPOBeNeHNe 006C/Ieno0BaHNS
ISt oueHKM 3G(eKTMBHOCTM Tepanyuiu C IOMOIIbIO
MIPUHATBIX IMIKAJI UM OIMPOCHUKOB IJiI OOBEKTUBU3A-
MM KIMHUYECKMX OLIeHOK M TIpOBeleHMe IOTIONHMU-
TebHBIX MHCTPYMEHTAIbHBIX METOIOB 00C/IeI0BaHMS
B IMHAMUKe.

 PelleHne 0 MOBTOPHBIX Kypcax MHBEKIUI MIPU-
HMMaeTcs IO COIMIaCOBaHMIO Bpaya M MalueHTa Ha
OCHOBe TIOTy4YeHHOT0 (PYHKIIMOHATBHOTO pe3y/IbTaTa.

e B cnyyae OTYeT/IMBOIO IMOJOKUTENbHOTO 3¢-
(dexra B oTHOIIEeHMM 6o M QYHKIMUMU KYPChl UHD-
eKI[MOHHOTO Jie4yeHMsI 1e1ec006pa3sHO ITOBTOPSATH
1 pa3 B 6-12 mec., jaxxe Mpu OTCYTCTBUU CUMIITO-
MaTUK!, B T.Y. C LeJbI0 BO3LEICTBUS Ha IMPOTHO3
3aboneBaHus [60].

OBECITEYEHHME BE3OITIACHOCTU MHBEKIIUN
T'MAJTYPOHOBOU KHCJIOTbBI

ITo6ouHbie 3¢hdeKTbl BHYTPUCYCTABHBIX MHDBEK-
1imit 'K 06BIYHO JIerKye U IPOXOISIT CAMOCTOSITEIBHO.
Haubonee pacrnpocTpaHeHHBIMM TIOGOYHBIMM -
(dbexTaMu SIBJIAIOTCS MeCTHbIe peakUyU MU pasapa-
KeHMe B MecTe MHbeKIun. 1o 2% manyeHToB MOTYT
UCTIBITBIBATH OOOCTPEHME MOCIE UHBEKIUA C YCUTIe-
HueM 60/, OTEKOM, MTOKPACHEHUEM U TIOBBIIIEHVEM
TeMIlepaTypbl, KOTOpOe OOBIYHO IPOXOIUT CaMO-
CTOSATENIbHO U perpeccupyeT IMpU MCIOAb30BAHUU
JIbA, OTHbIXa U MPOTUBOBOCIIAIUTENbHBIX IIpernapa-
TOB. [IpM aHanu3e CMHOBUAIBHOM XKUIKOCTU B TAKUX
CTy4yasix BBISIBJISIETCS acenTuueckasl >KMUIKOCTb 6e3
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KPUCTA/UIOB. B KIMHMUYECKUX MCCIeIOBAHUSIX HE CO-
001IaJIOCh O BHYTPUCYCTABHBIX MHGPEKIMSIX, KOTOPbIE
B KJIMHMYECKOI MPaKTUKe BCTPeUarTCsl KpaiiHe pef-
Ko. Coob1Iaoch O peakuysiX TUIePUyBCTBUTETHHO-
CTH, BKIIOUAS aHA(GMIAKCHIO M aHTMOHEBPOTHUYUECKII
OTeK. B KIMHMUYECKMX MCCIeIOBAHUSAX MIPUMEPHO
B 2% clIy4aeB COOOIIANIOCh O CUCTEMHBIX MTOOOUYHBIX
addekTax, TaKuMX KakK CbIllb, apTPaaTrusi, MUAJIUSI,
MBIIIeYHbIE CI1a3Mbl U TOLIHOTA [88].

OBIIME ITPOTHBOIIOKA3AHVA

JJIsI BHYTPU- 11 OKOJIOCYCTABHOI'O
HCITI0/Ib30BAHUA ITPETIAPATOB
TUAJTYPOHOBOW KUCJIOTHI

e Anneprusi, WHIOMBUIYaNbHAsi TUIIEPUYYBCTBU-
TeJIbHOCTb, HEIIEPEHOCUMOCTD, ayTOMMMYHHBIE peak-
LMY Ha TMaJypOHOBYIO KUCIOTY, ee NepuBaThl U/UIn
m06071 13 KOMIIOHEHTOB, BXOASIINX B COCTAaB KOH-
KPETHOTI'0 MeAVILIMHCKOTO U3 eus.

» Jlto60e MHOPEKUMOHHOE WM HEeMH(EKIMOHHOEe
3aboseBaHMe B CTaAuU 000CTPEHMS.

» XpoHuueckue MHGEKIUM, TPOIHbIE K TKAHIM
OINOPHO-JBUTaTeIbHOIO ammnapara, Halpumep, Xjla-
MWIKO3, TaiiM-60peIn03, BUPYCHbIE TETIaTUThI U JIP.

» KoskHbie 3a60/1€BaHMSI B 30HE BBEIEHUS.

e lI3BecTHast OHKONATONOrMS HA JAHHBIA MOMEHT
WX B COCTOSTHUM PeMMCCHUM T1I0CTIe PaAVKaIbHOIO Jie-
YeHMsI B CPOK 110 5 JeT.

e JloBbIllleHHAsT KPOBOTOYMBOCTb, TeMOpparu-
YeCcKMil CMHAPOM IIpU MaTOJOTUM CBEPTHIBAWOILLEN U
MPOTUBOCBEPTHIBAIOIIEH CUCTEM reMOoCTasa, TPOMO0-
nuTorneHmy MeHee 70x10%/1.

o CucrtemHble 3a60/€BaHUSI  COEIMHUTETHHOIN
TKaHM ¥ CUCTEMHbIE BAaCKYIUTHI. B OTOENbHBIX CITy-
yasgx BO3MOXHO BHyTpucycTaBHOe BBefeHue 'K npu
YCJIOBUY CTOMKOI KIIMHUKO-1a60paTOPHOM peMyccum
JIJIUTEIbHOCTBIO HEe MeHee 6 MeCsILeB.

e ApTpuT cycTaBa, NoAJIexXallero Jje4YeHnIo, B CTa-
Iuu 000CTpeHMs] (PeBMATOWIHBIN, MOJArPUYECKUi,
peaxkTVBHBII, ICOPUATUIECKUI U Ip.)

e DHIOONpPOTE3 CyCcTaBa — IPOTMUBOIIOKAa3aHUE
K BHyTpucyctaBHoOMy BBeneHuto ['K. [Ipu aTOM OKOJI0-
CyCTaBHOE BBeJIeHME BO3MOXKHO I10 TOKa3aHUSIM.

+ I Tpumectp 6epemenHocTH [60].

JIEVCTBUA ITPU BOSHUKHOBEHUU
HEXXEJIATEJIbHBIX SIBJIEHUI ITOCJIE
BHYTPUCYCTABHOI'O BBETEHVISI
T'MAJTYPOHOBOU KN CJIOTbBI

« Pasrpyska KOHeUHOCTH. UMMOOMIM3AIIUST VI
opTe3UpOBaHMUE.

» Xosnop 1o 15-20 MyH 3-5 p/CyTKU B TeueHue 35
THeI.

¢ Koporkwuit kypc HIIBIIL.

e ['manmypoHupgasa (Jingasa, JIOHIMAA3a) — BBele-
Hue B MecTo ckoruteHust I'K 6o ¢ponodopes, 1-2 re-
paneBTUYECKYE CECCUM.

e biokatop Hl1-penentopoB rucramMmHa (mpera-
par nepBoro Bbi6opa CynpacTiH) B CpeHel TepareB-
TUYECKOI TO3UPOBKe B TeueHue 3-5 mgHeii [60].

IOPUTVUYECKHUE OCHOBBI UCIT0JIb30OBAHUS
ITPEITAPATOB I'MAJIYPOHOBOUY KMCJIOThI
HA TEPPUTOPUU POCCUMNCKOU ®EJEPATIVIN

e Ilpukas  MwuHUCTEpCTBA  34pPaBOOXpPaHEHUS
Poccuiickoit ®engeparyy ot 12 Host6pst 2012 1. N2 901H
«06 yTBepskaeHmu [lopsigka okasaHus MeIULIIVTHCKOM
TTOMOIIY HaceIeHUIO TI0 TPOMIIIIO «TPAaBMATONIOTUS U
opTonenus»

e Ilpukas  MwuHUCTEpCTBA  34pPaBOOXpPaHEHUS
Poccuiickoit ®epepanyu ot 13 oxrssops 2017 r.
N2804H «O06 yTBepKIeHU HOMEHK/IATyPbl MeIUITMH-
CKUX yCIyr»

e Ilpukas  MwuHUCTEpCTBA  34pPaBOOXpPaHEHUS
Poccuiickoit ®enepanyu ot 16 ssuBaps 2023 1. N2 111
«06 yTBepsKAeHUM CTaHAAPTA MeIUIIVTHCKOM ITOMOIIU
B3POUIBIM IIPU KOKCapTpo3e (AMarHoCTUKa, Je4eHue
M AYICTIaHCepHOe HabIoieHe) ¥ O BHeCEHUM M3MeHe-
HMS B CTaHZAPT NEPBUYHONM MeJMKO-CaHUTapHO Mo-
MOILM TIPU OCJIOKHEHUSIX, CBSI3aHHBIX C BHYTPEHHU-
MU OpTONeAMYeCKMMU MPOTe3HBIMU YCTPOICTBaAMU,
MMIUIAaHTAaMM M TpPaHCIUIAaHTaTaMy Ta300eqpeHHOro
CyCTaBa, YTBEPXKIEHHBINi TNpuKkazoM MuHucTepcTBa
3apaBooxpaHeHus Poccniickoit ®epgepanuu ot 29 ne-
Kabps 2012 r. N2 16691»

e Ilpukas  MwuHUCTEpCcTBA  34pPaBOOXpPaHEHUS
Poccuiickoit ®enmeparnuy ot 27 oktsops 2022 roga
N2 706H «O06 yTBepKIeHUM CTaHIapTa MeIUIIMHCKOM
MOMOILM B3POC/IBIM TPU TOHAPTPO3€e (OMArHOCTUKA,
JledeHe U TUCIIaHCepHOe HaboIeHe)»

e Knuuuueckne pexomeHgauuu. KokcapTpos.
KopupoBaHue 1o MexXnyHapoOHOM CTaTUCTUUYECKOM
Kinaccuduranmu 6oae3HeNn 1 mpobaeM, CBSI3aHHBIX CO
3popoBbeM: M16. Ton yTBepskIeHUs (4acToTa Iepe-
cMmotpa): 2021. BospacrHas Kkateropus: Bispocibie.
T'onm okoHuaHus geiictBust: 2023. ID: 666. PazpaboTunk
KIMHMUYECKO peKoMeHAaUuuu: Acconuanus Tpas-
MaTosoroB-opronenos Poccuu, Accoumauusi peB-
maTtosnioroB Poccum, O6miepoccuiickasi OOIIECTBEH-
Has opraHmusanus Accoumainus peabUIUTOIOTOB
Poccun. Opobpeno HayuHo-npaktudeckum CoBeTOM
Mwunsnpasa PO

e Knuuuyeckue  pekomeHpauuu. [oHapTpo3.
KopupoBaHue 1no MexXnyHapoOHOM CTaTUCTUUYECKOM
Kinaccuduranymu 6oae3Heln 1 mpobaeM, CBSI3aHHBIX CO
3popoBbem: M17. Top, yTBepxkAeHMUsl (4acTOTa Iepe-
cmoTtpa): 2021. BospactHas Kkareropus: Bspocibie.
T'onm okoHuaHms geiictBus: 2023. ID: 667. PazpaboTunk
KIMHMUYECKO peKoMeHAauuu: Accoluanus Tpas-
MaToJIOroB-opTonenoB Poccum, Acconmanus peBMa-
tonoroB Poccun. OpgobpeHo HayuHo-IpakTUueCKUM
Coserom MuHsapasa PO

o HauuonanpHblit cranmapt PO T'OCT P 58484-
2019 «/MmnaHTaThl XMpPYpruyeckue HeaKTUBHBIE.
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NmnnaHTaTel HAa OCHOBE T'MATypPOHOBONM KUC/IOTBHI.
CraHzapTHOe PYKOBOACTBO IO OmpefeneHuo Xa-
PaKTePUCTUK TUATYPOHOBOM KUCJIOTHI KaK OCHOBbI
MeIVIIMHCKUX U3Menunit» (YTB. U BBeIeH B JIeliCTBIeE
npukasom denepasbHOrO areHTCTBa MO0 TEXHUYECKO-
MY PeryamMpoBaHIo U meTposioruu ot 8 aBrycra 2019 .
N 481-cr). Cranmaptuadopm, Mocksa, 2019 1.

OBIIIUI1 BBIBOJL KOHCEHCYCA

['MamypoHOBasi KUCIOTa UIPaeT XM3HEHHO BaKHYIO
pOJb B 3I0pPOBbE OMOPHO-ABUTATENBHOTO arapara,
0CO0eHHO IMpU 60Ie3HEHHBIX COCTOSTHUSIX, TAKMUX KaK
OCTeOapTPUT M TeHAMHONATMM. BHyTpuUCycTaBHOE
BBemeHMe mperapaToB 'K B KauecTBe OpTOOMOIIO-
IMYEeCKOT0 CpeAcTBa IpeACTaBIsieT Co00i MMHU-
MaJIbHO MHBA3MBHYIO IIPOLIEAYpy C YaCTUUYHO [0-
Ka3aHHOJ 3(PGeKTUBHOCTbIO U 6E30ITaCHOCThIO. JTa
Tepamus CO3JaeT KInHuYeckue 3(¢eKThbl, CBSI3aH-
HbIe ¢ oCIabieHneM BOCIA/IEHNS, BOCCTAHOBJIEHMEM
BUCKOCYTUIEMEHTaIUM, YAyJIIeHueM OuoMexXaHu-
K1, mponudepanmeii KiIeTok, auddepeHIpoBKoii,
MUIpalueit M ycujieHneM GMOCUMHTE3a U CceKpelueit
6enka. HecMoTpst Ha pacTyliee YMCIO HOBBIX MTPOMU3-
BogHbIX I'K mJ1s1 TeyeHust oproneguueckux 3aboseBa-
HMI1, HeOoOXOOMMBbI Ja/JbHeJllNe VMCCIeJOBaHuUS I
MOHMMAaHMUSI (aKTOPOB, CIIOCOOCTBYIOIIMX BOCCTA-
HOBJIEHMIO TIALIMEHTOB C MMATOJIOTHEN OIMOPHO-ABUTA-
TeJIbHOTO armapata. PekomeHayeTcs: IpOBOAUTD MC-
CJIeJOBaHMST BBICOKOTO JTOKA3aTeNbHOTO YPOBHS ISt
(opmupoBaHMs JOKa3aTeIbHO 6a3bl IO KASKIOMY U3
nperaparos [89].

Bonbiioe pasHoo6pasue mpernapaTtoB I'K, a Takke
pPa3sHOCTOPOHHME HAay4YHbIe OaHHbIE C TO3UIUKU [10-
Ka3aTeJbHOV MeIUIMHbBI TPeOYIOT OT MeIUIIMHCKOTO
€o0011eCcTBa KOHCOMMUIAIMYM 3HAHWI, aHATUTUYECKUX
MMOAXOA0B IJISI JajbHelmero usydeHus: 3p¢eKkTuB-
HOCTH, 6€30IaCHOCTY ¥ 0COOEHHOCTE KIMHUUECKOIo
MIpMMEHeHMsT 3TUX IpernaparoB. PasHoobpasue maH-
HbBIX MO0 3(QdeKTUBHOCTU jedeHus mpernapatamu 'K
CBSI3aHO C PA3JIMYHBIMM XapaKTEPUCTUKAMMU UCIIOb-
3yeMbIX TpPernapaToB, B YaCTHOCTY MOJIEKYISIPHBIM
BECOM, HA/IMUMEM «CIIMBOK» MEXKIY MaKPOMOJIEKY/Ia-
MM, ONpPeIesIoX UX OOIBIIYI0 CTOMKOCTb K Mexa-
HUYECKOMY CTpeccy U 6Guopmerpaganuyl, KpaTHOCTHIO
BBEI€HMsI, 1030V ¥ 00bEMOM BBOAMMOTO JI€CTBYIO-
IIET0 BeleCcTBa Y KIMHNUECKMMM XapaKTepUCTUKAMU
MaIMeHTOB: BO3pPacTOM, aKTMBHOCTHIO, (heHOTUTIOM
3aboyeBaHMs.

Pacuimpenne peiHka rnpemnapatoB 'K B Poccun,
BK/IIOUE€HME UX B HalMOHAIbHbIe KIMHUUYECKUE pe-
KOMeHIAlNy, yTBepKIeHHble MUH3IpaBOM, pacIiy-
peHMe TOKa3aHMii K UX MCIIOJIb30BaHNUIO, OTPOMHOE
KOJIMYECTBO HEOTHOPOMHBIX 3apyOeKHBIX ITyOIMKa-
LM CTaBUT 11e/Tb CBOEBPEMEHHOTO aHaIM3a U BbIpa-
60TKM TOKYMEHTOB )i Poccuiickoii rraTdopMbl pe-
reHepaTMBHON Memuivubl. KoHceHcyc «IIpemapatsbl
IMaJTypPOHOBOJ KUCIOTHI B TPABMATOMIOTMM U OPTOTIe-

Iy, OpTobuonoruvyeckme acreKkThbl» CO30aH IJIs OT-
paskeHMsI HambojIee BaXKHOM MHGOPMAIUM 110 STOMY
METOMY JIeUeHMsI B KOHTEKCTe KIMHUYECKOi 3ddek-
TUBHOCTY U 6€30TIaCHOCTHM €r0 MPUMEHEHMS ITPU pas-
JIMYHBIX TIATOOTUYECKMX COCTOSTHUSIX.

JaHHBI OOKYMEHT CTPOUTCS Ha COBPEMEHHOM
aHa/M3e HAYYHBIX AAHHBIX IO XapaKTepUCTUKAM U
KIMHNYECKOMY MCII0/Ib30BaHMIO npenapaTtoB 'K, saB-
JISIETCSI COTJIACUTETBbHBIM Y PEKOMEHAYETCS K VICTIONb-
30BaHMIO IKCIIEPTHBIMM TPYIIIaMU IIpU pa3paboTke
KIVHUYECKUX PEKOMEHJAIuii 0 HO30J0TMYeCKUM
dbopmam, BoIIeAIIMM B KOHCEHCYC.

Ipunoxcenue

PEKOMEHJIAIIVN 110 ITPUMEHEHUIO
ITPEITAPATOB I'MAJTYPOHOBOI KUCJTOTBI
ITPY PA3JIMYHBIX ITATOJIOTUSX
OIIOPHO-IBUTATEJIbBHOI'O AIITIAPATA

Adze3ugHulli Kancyium nneuegozo cycmaeda
[20, 57, 58]

I[Ipumenenne I'K ompaBmaHo Ha 1-2 cragum,
a Takxke TIIOCJie MPOBeAEHUSI apTPOCKOIMMUUECKOTO
apTposnsa.

e BO3MOXHO BHYTPUCYCTaBHOE BBeJeHME JMHEeN-
Hoii T'K ¢ MB 0,5-2,5 M[Ia o 2-5 MJI C MUHTepBaJIOM
7-14 nHeii x 2-3 pasa Ha Kypc. CymMapHasi 5o3a Je-
CTBYIOLLETO BelecTBa oT 40 Mr Ha KypC.

e Taxke BO3MOXHO OKOJOCYCTaBHOE BBeJleHMeE
(cybakpoMMaNbHO, B MPOEKIMM MHTEpBala poTa-
TOPOB/KIIOBOBUAHO-TIZIEUEBOI CBSI3KM) aHAJIOTUY-
Hoii 'K mo 0,5-1,0 m Toit ke KpaTHOCTHU. [Tpu 3TOM
Haubosblllee 3HAUYEHME B JIEYEHUM MMEET MY/IbTU-
MopanbHas (pusMueckas peabUIUTALINMS, a Teparus
npenapatamyu 'K go/kHa MHTEIPUPOBAThCS B peabu-
JIUTALMOHHBI TTPOTOKOJI.

TodakpomuanvHoili  UMNUHOXMEHM-CUHOPOM, NO-
spexcdeHue CyXoxncunuli 8pawjamensHoli MaHxcemsl nieua
(wacmuuHoe nospexcdeHue, He paspwle), NOOOEIbMOBUD-
HO-nodakpomuansHlii 6ypcum [59-61]

ITpu OTCYTCTBUM MOKa3aHMIt K oTlepaiuy Uan Ha-
JIMUUM TPOTUBOIIOKA3aHMI/HEBO3MOXHOCTH/OTKa3a
OT OTIepaTUBHOTO JIeYeHMSI.

IIpumenenne I'K rmokasaHo:

e OxonocyctaBHOe mpuMeHeHue nauHerHoM I['K
¢ MB 0,5-2,5 MJla B 30HY(bI) HOBPEXAEHUS IO
0,5-1 M1 Ha KaykIoe BBeIeHMe C MHTEePBAIOM 7 THeI x
2-3 pa3a Ha Kypc. CymmapHasi go3a JeliCTBYIOIEro
BemecTBa OoT 20 MT Ha KypC.

e [Ipy 3HAUUTENBHBIX OO0BEMAX IOBPEKIEHMS
npuMeHeHue auHeliHOM 'K Takke orpaBgaHO B Ka-
YyecTBe aIbIOBaHTHO Teparnuy mocjie apTpocKonmyie-
CKOTO BMeIlaTeabCTBa. Llesecoobpa3Ha MHTerpams
JINT B peabuanTalMOHHBII IIPOTOKOJI B pEXXUMe, aHa-
JIOTMYHOM BbIIIIeyKa3aHHOMY.

Puzapmpo3 (ocmeoapmpum cycmagos 1-20 «iyua»
Kucmu, mpaneyue-nsicmHoz20 U mpaneyue-mpaneyue-
8UO0HO-1a0be8UOH020 cycmagos) [62, 63]

225 2024;30(2)

TPABMATONOIMNA U OPTONEAMNA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



ONg NPAKTUYECKUX BPAYEN / FOR PRACTICAL PHYSICIANS

[Ipumenenmne I'K mokasaHo.

¢ BHyTpucycraBHOe BBefeHue nuHeriHoi 'K ¢ MB
0,5-1,6 MTa. CymmMmapHasi 1o3a JeCTBYIONIETrO Belle-
ctBa ot 10 mr Ha Kypc.

e IIo 0,5-1,0 M1 Ha Kaskgoe BBeJeHue.

e 2-4 BBedeHMS Ha KypC C MHTEPBAJIOM B 7 IHE.

AKPOMUANBbHO-KAUUUHBIL U 2PYOUHO-KIIOUUYHDbITI
apmpos3 [64]

[Ipumenenmne I'K mokasaHo.

¢ BHyTpucycraBHOe BBefeHue nuHeriHoi I'K ¢ MB
0,5-2,5 MTa. CymmMapHasi 1o3a JeCTBYIONIErO Belle-
ctBa ot 10 mr Ha Kypc.

e IIo 0,5-2,0 mi1.

e 2-3 BBedeHMS Ha KypC C MHTEPBAJIOM B 7 IHE.

«lenxarowuii» naney, cmeHO3UpylOWUli MmeHOU-
Hum ceubameneii nanvyes Kucmu, 6one3v» Homma,
al-nuzameumum, «trigger finger» [67, 68]

[MIpumenenne I'K BO3MOXHO.

e BosmoxxHO BBegeHue auHeiiHoi I'K ¢ MB 0,5-
1,6 Ma B cMHOBMAJIbHBIN QyTIsSp crubaTeneit mopa-
>KEHHOro najblia Kuctu. CyMmMapHas go3a OeiCTBY-
IOIIET0 BeIlleCcTBa OT 5 MT JJIT KakIOTO OTHAEIbHOTO
cycTaBa Ha KypcC.

e Ilo 0,25-1,0 Ms1 Ha Kaykmoe BBefeHMe.

e 1-2 BBemeHMS Ha KypC C MHTEPBAJIOM B 7 IHE.

* B wryuae HemocraTouHoii adderTuBHOCTY JIUT,
11e/1ec006pa3sHO MAJIOMHBA3MBHOE XUPYPIUUECKOe Jie-
YyeHMe, BO3MOXXHOe B aMOYIaTOPHBIX YCIOBUSIX IO
MUA.

Kokcapmposz  (ocmeoapmpum
cycmasa) [24, 72, 73]

[MIpumenenmne I'K mokasaHo.

» O6sisatened Y3/R/KT-KOHTPOIb BHYTPUCYCTAB-
HOTO BBeJeHUs.

o TIpenmnouyTuUTeNbHBIM ClIeAyeT NMPU3HATh mepeq-
HUI OOCTYII.

¢ Bo3moxxHO BHyTpucycTaBHOe BBegeHne ['K ¢ MB
1-2,5 M/la x 2—4 pasa Ha KypcC.

* Bo3MOXHO uCIOMB30BaHME KOMOMHAIIMM JIU-
HeitHot 'K ¢ MB 1,0-1,6 MIla + npemaparta IIO-
JIMHYKIEOTUIOB X 2—-4 pasa BHYTPUCYCTaBHO Ha
Kypc (mmubo TowiemoBaTenbHOe BBemeHue ITH,
3aTtem ['K).

* B03MOXXHO OZHOKpaTHOE BHYTPUCYCTaBHOE BBe-
IeHue mnomnepeuHocumrtoi I'K (Hanpumep, 6uMoHMYe-
CKUIi KPOCC/IMHK Tpernapar) Ha Kypc.

« O6beM BBemeHus 2,0—4,0 M Ha TPoLeAypY.

¢ MlHTepBas MeXnay BBeAeHUSIMU 7—14 gHEIA.

e CymmapHas A03a [AeiCTBYIOLIEro BelecTBa OT
80 mr Ha Kypc.

TI'oHapmpo3 (ocmeoampum KOJEHHO20 C€ycmasa)
[61-63]

[TIpumenenmne I'K mokasaHo.

e BHyTpucycraBHoe BBefeHue 'K mpencrasisieT
06071 5KOHOMUYECKM peHTabenbHoe jleueHne OA Ko-
JIEHHOTO CycTaBa.

ma3o006edpeHH020

e Hamnyuymnii MHbEKUMOHHBINA OOCTYI B KOJIEH-
HbIJ CyCTaB — JlaTe€pPaJbHbIN CpefgHe-TaTe/UISIPHBII
IOCTYTI 110f, Y 3-KOHTPOJIEM.

e B 3aBMCHMMOCTM OT KIMHUYECKUX JTAHHBIX MOXK-
HO MCIIONb30BaTh Jobbie 'K, a Taxke couetanus I'K
C IPYTMMU UHBEKLIMOHHBIMU CPELICTBAMMU.

» O6beM BBegeHust 2,0—6,0 MJI Ha IIPOLIEAYPY.

e KparHocTh  BBemeHMUS o MHCTPYKLUU
npemnapara.

e VIHTepBan MexXnay BBeAeHUSIMU 7—14 gHEIA.

o CymMmapHasi mo3a [OEVCTBYIOIIEro BeIecTBa OT
80 mr Ha KypcC.

o Kakapili mauyeHT ¢ Npu3HAKaMM BOCHAJIEHUS
KOJIEHHOT'O CyCTaBa OOJDKEH ObITh 0OC/IemOBaH MJIsl
uckimouenus PA, ricopuasa, moparpsl, [IOA (Heo6xo-
numo ucciegosatb CPb, PO, AIIIII B masme KpoBu
Y KpUCTAJJIbI B CMHOBUAIbHOM KUAKOCTH).

e Pemuccuss MMMYHOBOCIIQJIUTENBHOTO 3aboie-
BaHMUSI — OTCYTCTBME AaKTUBHOCTU CPOKOM OT 6 10
12 mec.

«H3onuposaHHblli» namennopemopanvHoili apmpos
(ocmeoapmpum 6edpeHHO-HAOKOJIEHHUK08020 CYCIasa)
[22, 72]

[Ipumenenne I'K nmokasaHo.

e BHyTpucycraBHoe BBeaeHue auHeriHoi 'K ¢ MB
0,5-2,5 MTa. CymMapHasi 103a AeCTBYIOLIEro Belle-
cTBa oT 40 MT Ha KypC.

 [To 2,0-6,0 Ms1 Ha Kak0e BBeJeHue.

e 2—-4 BBeIeHMS HA KypC C UHTEPBAJIOM B 7—14 nHeIA.

Kpyzapmpo3 (ocmeoampumpum mapaHHo-6epyo-
8020 cycmasa, ocmeoapmpum HadmapaHHozo cycmasa)
[23, 24]

* B0o3MOXXHO OIHOKpAaTHOE BHYTPUCYCTABHOE BBE-
nIeHue momepeuHocumtoii I'K (Hanpumep, 6uoHMYe-
CKOT'0 KPOCC/IMHKA) Ha KypcC. B TaHHBIX CIydasix npef-
noututeneH Y3/R/KT-KOHTpO/Ib BBEEHMS.

* Bo3MOXXHO BHYTpucyctaBHOe BBegeHue 'K 1,0-
2,5 Mla x 3—5 pa3 Ha KypcC.

» O6bem BBegenust 1,0—3,0 MJI Ha IIpOLIEAYPY.

e VIHTepBan MexXnay BBeAeHUSIMU 7—14 gHEIA.

o CymMmapHasi mo3a [OEVCTBYIOIIEro BeIecTBa OT
30 mr Ha Kypc.

Iodocmpelii u xpoHuueckuti nepuod nocae NaacmuKku
nepeoHeti KpecmooOpasHoli c8s3Ku

I[Ipumenenne I'K Bo3moxHO. BemeHme 1eneco-
00pa3HO He paHee 6 Hemesb I11/0.

e BayTpucycraBHoe BBeaeHue auHelHom I'K ¢ MB
1,0-2,5 MIa. CymMapHasi 103a AeCTBYIOLIEro Belle-
cTBa oT 40 MT Ha KypC.

 [To 2,0-6,0 Ms1 Ha Kak[0e BBeJeHue.

e 2-3 BBeAEeHMS Ha KypC C MUHTEPBAJIOM B 7 THEIA.

» B cpoku 6oree 6 MecsiIeB II/0 BO3MOXKHO OTHO-
KpaTHOe BHYTPUCYCTaBHOE BBeJEeHME II0NePevyHo-
CIIMTOTO TMATypOHaTa Ha KypcC.

ITnanmapnetii pacyuum [24-26]

[Tpumenenne I'K BO3MOXHO.
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¢ BO3MOXXHO OKOJIOCYCTaBHOE BBeIEeHME JIMHEN-
Hoit 'K ¢ MB 0,5-1,6 M]Ia.

e CymmapHas A03a [AeiCTBYIOIIEro BelecTBa OT
10 mr Ha KypC.

e ITo 0,5-2,0 Ms1 Ha Kajkgoe BBeAeHMe B 00/1acThb
MMPUKpPEeIUIeHNs MOIOIIBEHHOIO arloHeBpO3a K MeIy-
aJIbHOI YacTy MSITOYHOTO Gyrpa.

e 2-3 BBeIeHMS Ha KypC C MHTEpPBaJIOM B 7-—
14 pHeii.

» BosMmoykHa koMOGuHaLus mpemnapatoB I'K u mo-
JIMHYKJIEOTHUA B OIHOM JieueOGHOM Kypce. Takske BO3-
MOXHO couetaTh 'K ¢ BBemeHMEM MHBEKIIMOHHOIO
KoJlJIareHa.

Tendunumot [75-78]

B menom, oxomocyxoxuibHOe IpumeHeHue ['K
OoIpaBIaHO, HO TpebyeT BBemeHusl Ion Y3-HaBe-
JeHMEeM.

e BosmoxxHo BBemeHue auHeiHoi I'K ¢ MB 0,5-
2,5 MIIa. CymMapHasi 03a JIeiiCTBYIOIIETO BelleCcTBa
ot 10 mr gyis 1 cyxoxkminst Ha Kypc.

e IIo 0,5-1,0 M Ha Kaskgoe BBeJeHue.
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Pa3pabomuuxu u pedakmopol:

Cmpaxoe Makcum Anekceeguy — K.M.H., IOLIeHT Kadenpbl TpaBMaTONIOTMM, OPTONIEAUM Y BOEHHO-II0/IeBOI XUPYPruu
nendaka ®IAOY BO «PHUMY um. H.U. Iuporosa» Muusgpasa Poccun; noueHT Kadenpbl TpaBMaTOIOTUM U OpTOIIeAuN
OI'BY OHKII ®MBA Poccuu, r. MockBa

Bunoepadosa Hamaness AnamosveéHa — K.M.H, peBMartonor, Bpau Y3U, Knuuuko-muardHoctuueckmii meutp MEIICU,
r. MockBa

Zesanv0 HHecca BanepvesHa — K.M.H, o1ieHT Kadenpsr IO OyI'MY, peBmatosnor, Bpau Y3U, TepamneBT BbICIIEl KaTe-
ropuu, T. YeasiouHCK

3azudynun Kupunn Cepzeesuy — TpPaBMAaTOJIOT-OPTOIE, YIE€H acCOIMalyy TPaBMaTOJIOrOB-OpTOnenoB Yens6MHCKOI
00671aCTy, KypaTop MPaKTUUECKOJ IKOJIbI apTpocKonuy Yens6uHCcKoi 061acTu, T. YeasioMHCK

Kauecos AHmoH Bnadumuposuy — K.M.H, TpPaBMaTOJIOT-OPTOTIE, Bpayu Bbicieii Katreropuu, ®T'BOY BO «IIpuBomKCKUit
JICCIe0BaTeIbCKUIT MeqUIMHCKII YyHUBepcuTeT» MuH3apasa Poccuy, MHCTUTYT TpaBmMartonoruy, r. Huskamit Hosropog,

Konecnuxos SIn I'eHHadvesuu — Bpauy-xupypr, opronen, Y3, IHCTUTYT XUPypPruyeckoit KOppeKIMu ¥ BOCCTAHOBIEHMS.
[MpeniogaBaTenb-uccaenopatenb, wieH POX, ATOP, ICRS, ESVS, r. MockBa

Jlesauteea Jloomuna AnekcaHoposHa — K.M.H, PeBMAaTOJIOT, IJIaBHbIN Bpau KimHuKM peBMaToyoruu Impodeccopa
A.W. ly6ukoBa, r. BraauBoCTOK

Hazmamynnux Bnaducnas Pycmamosuu — TpaBmarosor-optorien, KB N2 12, r. KazaHb

IMacmenvy Bnadumup Bopucosuu — K.M.H., OPTOIIe[l, apTPOJIOT, Bpay BBICIIE)l KaTeropuu, IJaBHbIA Bpad KIMHUKMU
Mysanesckoro, . CapaToB

Cupa3zumouros Casp Jamuposuy — 3aBeAyIONIVI TPaBMaTOJOTUYECKUM OTIe/€HMEM KOHCYIbTATUBHOM MOMUKIMHUKI
TPaBMaTOJIOTMYECKOTO 1IeHTPa, TPaBMaTo/Ior-OpToIIe], BhICIIei kaTeropuu, r. KazaHb

Tyxkaee Pycnan Canux3sHosuy — TpaBMaTOJIOT-0PTOIIES, T. TIoMeHb
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cromnsl 1 rosleHocTonHOTO cycraBa (RUSFAS), r. Mocksa
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BPEAEHOBCKHWE UT'Pbl 2024: HAYYHbIE COCTA3AHUA MOJ1I0AbIX YYEHbIX
VREDEN GAMES 2024: SCIENTIFIC COMPETITIONS OF YOUNG SCHOLARS

12 ampenst 2024 roma 8 HMULL TO um. P.P. Bpenena cocrosinach Bcepoccuiickasi KoHMepeHIMsST MOTOIbIX
yueHbIX «BpeleHOBCKMEe UTPbI». YUacTue B KOHMepeHIMM IPUHSIIU CTYIEeHThl CTapIIMX KypcoB MeIUITMHCKUX
BY30B, OPAVHATOPBI, aCIIUPAHThI ¥ HayYHbIe COTPYIHUKM 10 35 jieT 6e3 y4eHoii cTerneHy — Bcero 338 moso-
IIbIX YUeHbIX, B TOM uucie 270 oHmaiH-yyacTHUKOB. ['eorpadust BeicTynatommx srnevatiser: Mocksa, CaHKT-
[MeTep6ypr, HoBocubupck, Huskumit Hosropon, Kyprax, Mypmasck, PsizaHb.

B I Type «BpemeHOBCKUX UTp» 51 yUaCTHUK TPeICTaBUII Pe3y/IbTaThl CBOUX MCCAEN0BaHMI B 4 CEKIMSIX:

« CoBpeMeHHbIe acIIeKThl BEPTEeOPOIOTUM

e TpaBmaronorusi u oproneaus JETCKOTO BO3pacTa

» Bcsg mpaBaa 06 SHIOIPOTE3UPOBAHMM KPYITHBIX CYCTaB

¢ HoBble BO3MOXHOCTY B TPAaBMAaTOJIOTUN U OPTOIeI U

Mo Tpamuiym Bo II Typ KoHbepeHLM TPOLIIM OeCSITh JIYYIINX JOKIaIUMKOB, IIECTEPO U3 HUX TI0 UTOraM
OTBETOB Ha BOITPOCHI SKCIIEPTHO KOMUCCUM CTAIU TTpU3epaMy KOH(pepeHIun:

I mecto — FOmust Oneiinuk (HMULL TO um. P.P. Bpenena, CankT-IleTep6ypr)

IT mecto — KOpuit Monotkos (HMUILI TO um. akag. I.A. inuszaposa, KypraH)

II mecto — Urops JKykoserr (IICTIGIMY mm. akaz. W.IT. [TaBioBa, CaHkT-IleTepOypr)

III mecto — EBrenmii l'omoséukuu (HMULL TO um. P.P. Bpenena, CankT-ITeTepOypr)

1T mecTo — Bnagucnas lllapos (HMUILL TO um. H.H. [Ipoposa, Mocksa)

III mecto — Anekcanap MakapoB (HMUILI petckoit TpaBmartonoruu u opromeauu um. ['U. TypHepa,
CaukT-ITeTepOypr)

JKenaem manbHeNMIIMX YCIIEXOB M HOBBIX AOCTVKeHUI! [Ipurnaiiaem K ydyacTuio BO «BpeqeHOBCKMX Urpax»
B 2025 romgy! MomogbIX YU€HBIX, KOTOPBIE 3AIIUTSIT AMCCEPTALIMM HA COMCKaHME YUEHON CTeleHM KaHauaaTa
MeIUIIMHCKUX HAYK U TI0 MpaBuiaM OoJIbIlle He CMOTYT yUacTBOBaTh BO «BpeneHOBCKMX Urpax», MpuUIianiaem
K YYaCTMIO B CIELMAJbHOM CEKUMM €XerogHOM HayUYHO-IIPAKTUUECKOM KOHGpEepeHUUM ¢ MeKTyHapOIHbIM
yuactuem «BpemeHOBCKIe UYTeHus » —«AKaaemMus MOJoAbIX yueHbIX uM. P.P. BpeneHa».

IToozomosuna A.M. KnemuéHok

DKCIepPTHOe XXIOpU U TIpU3epbl KoHDepeHIMK
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SKCNEPTbI ObCYAUNU BOMNPOCbI PEABUJTUTALMU U KOHCEPBATUBHOIO
NEYEHMA NALUMEHTOB TPABMATOJI0I0-OPTOMEAUYECKOIO NPO®UIIA

EXPERTS DISCUSSED THE ISSUES ON REHABILITATION AND CONSERVATIVE TREATMENT
OF TRAUMA AND ORTHOPEDIC PATIENTS

26 amnpens 2024 roga B HMUIL TO um. P.P. BpeneHna mpoiiia Bcepoccuiickast KoHbepeH1us «Peabuantanyst
¥ KOHCEPBATMBHOE JIeUeHMe MallMEHTOB C TpPaBMaMM U 3a60/IEBAaHUSIMM OTIOPHO-/IBUTATEIbHOM CUCTEMBI».

B pamkax Tp€X CeKUMOHHBIX 3acefaHuii y4acTHUKM npenctaBuin 30 NOKIaL0B, a TAKKE COCTOSIICSI MHTE-
PaKTUMBHBIN KypC ¢ IPaKTUKYIOLUIMMM BpayaMy — MacTep-K/Iacc M0 IPUMEHEHNI0 MHHOBALMOHHBIX METOOMK
(busmoTepaneBTMUECKOI peabUIUTALIVIN.

Koudepeniins mpoxoamia B TubpuaHom dopMarte: 91 ueaoBeK MOCETUIM KOH(EPEHIMI0 OYHO, K TPaHC-
Auyy nogkmounch 1902 monb3oBarenst. TakuM 06pasoM, UMCI0 YUYACTHMKOB KOH(PEPEeHIINY YBeINUUIOCh
60s1ee yeM B 2 pasa [0 CPAaBHEHMIO C TIPOIIBIM T'OJIOM.

OcHOBHbI€E TE€MbI ITpolIeAliei KoHpepeHIUN:

« CoBpeMeHHast peabUIUTALMS TTOCIE TPABM

o Peabuauranys mocjie opToreauuecKux ornepanmii Ha KPyIHbIX CycTaBax

¢ BoccTaHoBieHMe TI0C/Ie Onepaluii Ha TO3BOHOYHUKE

* BO3MOKHOCTM KJIE€TOUHBIX TEXHOJIOTHMIA TIPY peabuIuTamum

 Posib IPOTE30B CMHOBUAIBHOI XKMUIKOCTU B peabuIuTaLm

o «@apMaKoornueckas» peabuanuTalus XpOHMUECKUX 3a00IeBaHMiT OTTOPHO-IBUTAaTEIbHOM CYCTEMBI

VBaskaemble kojiern! T'opm oT ropa KoHdepeHIus o6beauHsIeT Bce GOJblle CIeLMaauCTOB — 3TO OTINY-
Hasl BO3MOXXHOCTb JIeTUThCS JYUIIMMM MMPAKTUKAMM ¥ COBMECTHO HAXOAWUTh OTBETHI HAa CJIOKHBIE BOIPOCHI.
o BCTpeun uepes ol Ha TPaaAUIIMOHHON ampeabcKoi KOHGEePEeHIIUY TT0 peadbyInTaIMy M KOHCEPBATUBHOMY
JIeueHU1o!

Ilodzomosuna A.M. KnemuéHok
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