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Abstract

Background. The reoperation rate reported in the literature in cases of flexor tendon injuries within the fingers
and thumb is about 20%, but the functional results of these reoperations are barely discussed.

The aim of the study is to evaluate the results of flexor tendon grafting performed as a reoperation in patients
who had previously undergone unsuccessful flexor tendon surgery.

Methods. This study reports the outcomes of deep flexor tendon and flexor pollicis longus tendon grafting in
122 fingers of 109 patients depending on two factors — the type of the first failed surgery (tendon suture in 51
fingers or grafting in 71 fingers) and the type of the medical unit where the failed procedure had been performed
(hand surgery department in 76 cases or general trauma unit in 46 cases).

Results. Our reoperative grafting procedures led to excellent results in 13 fingers of 51 (25.5% [95% CI:
14-40]) after failed tendon suture and in 32 fingers of 71 (45.1% [95% CI: 33-57]) after failed previous grafting,
difference is statistically significant (y? = 4.888; p = 0.027). Failed surgeries performed at the hand surgery
departments were redone with 48.7% [95% CI: 37-60] of excellent results (in 37 fingers of 76) and 14.5%
[95% CI: 7-24] of fair results (in 11 fingers of 76). Failed surgeries performed at the general trauma units were
redone with 17.4% [95% CI: 8-31] of excellent results (in 8 fingers of 46). This value statistically significantly
differed from the hand surgery department group: x* = 12.054; p = 0.001. For a total, excellent results were
obtained in 36.9% [95% CI: 28-46] (in 45 fingers of 122) of reoperative grafting procedures and good results in
34.5% [95% CI: 26-43] (in 42 fingers of 122).

Conclusions. Analysis of the functional results of deep flexor tendon and flexor pollicis longus tendon grafting
performed as a reoperative procedure showed that the excellent results with full finger function were achievable
in patients who had previously undergone unsuccessful flexor tendon surgery in zone II. But in general, the
rates of motion recovery were significantly lower than in uncomplicated cases, even with a long history of
injury. The worst functional results of reoperations were in patients who had previously been unsuccessfully
operated in non-specialized medical units.
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Mnactuka cyxoxunusa rmybokoro crubarens Kak NOBTOpHoe
BMeLLATe/IbCTBO NOC/e HEYCMNELWHOro 1IeYeHUs1 NOBPEeXAEeHUMN
B 00/1aCTU NanbLEB KUCTU
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Pedepar

AxkmyansHocmes. [10 JaHHBIM JIUTEPATYPHI, YACTOTA TIOBTOPHBIX OTIEPATUBHBIX BMEIIATENbCTB HA CYXOXKUIMSIX CTMbaTesneit
TIpY MOBPEKAEHMSX B 06;1acTH (Pr6pO3HO-CMHOBUATBHBIX KAHAIOB COCTABIISIET OKOJO0 20% U He MMeeT TEeHJeHIIMY K CHIDKe-
HUIO, HO QYHKI[MOHAIbHBIE PE3YIbTAThI ITUX IMOBTOPHBIX OMEPAINii U UX BO3MOKHOCTY MPAKTUYECKU HE U3YUEHbI.

Llenv uccnedoeaHuss — OLEHUTH PE3YAbTAThI IVTACTUKM CYXOKWINS IITyOOKOTO crubaTesist MaablieB U JJIMHHOTO CrubaTess
[ manpLia y MalyeHToB, KOTOPbIe paHee MepeHecy HeycIelllHble BOCCTaHOBUTENbHbIE OIlepaliyy 10 MTOBOLY MTOBPEXIeHMS
CYXOXMUJINIA B 06;1acTV prbPO3HO-CHMHOBMUAIbHBIX KAHAJIOB Ma/IbIIEB KUCTH.

Mamepuan u memodst. Bbly IPOAHATM3UPOBAHBI GYHKIVOHATbHBIE PE3YIbTAThI IJIACTUKYU CYXOKMIMS [ITyOOKOTO CrU-
6aTenst manblieB U IIMHHOTO crubaTens I manpia y 109 manyeHToB Ha 122 manbliaX B 3aBUCUMMOCTM OT JABYX (aKTOPOB
— XapakTepa MepBOro HEYCIEeNTHOTO BMENIATeIbCTBA Ha CYXOKWIMSX (0B B 51 ciyyae u rutactuka B 71 cryvyae) u Tuma
CTaIMOHAPA, TIe OHO GbIJIO BHITOIHEHO (B CIIEIMATM3MPOBAHHBIX OTAETEHUSIX KUCTU B 76 CJIyYasix ¥ B TPAaBMATOTOTUUECKUX
OTHOENeHUsIX — B 46 CTyJasix).

Pesynsmamot. II0BTOpHBIE OllepaLy IIOC/Ie HEYCIIeHOrO IIBa CYXOXXWINIA M HeyCIIeNTHO IIJIaCTUKM IIPUHECIN OTIINYHbIe
pe3yabTaThl B 13 cryyasx u3 51 (25,5% [95% [OU: 14-40]) u B 32 cryvasx u3 71 (45,1% [95% OU: 33-57]) COOTBETCTBEH-
HO, pas3yinyye CTaTUCTUIeCKH 3HaumMo (y2 = 4,888; p = 0,027). TTowrte mpenpIAyIMX HEYCIIEIIHbIX ONepalnii B Crienuaim-
3MPOBAHHbIX OTHEJEeHUSIX TPaBMbl KMCTM HallM MOBTOPHbIE BMeIATeabCTBA IIPUBEIN K OTIMYHBIM pe3yabTaTam B 48,7%
[95% OU: 37-60] cimyuaes (B 37 u3 76), K MOCPeACTBEHHBIM — B 14,5% [95% [IU: 7-24] (B 11 ciydasx u3 76). B Tex cryuasx,
KOrJa npefpiyliiee HeyClelllHOe XUPYPruveckoe jgedyeHye MpoBoAMIOCh B HeCTIeIMaIM3UPOBAHHBIX CTallMOHApaX, OT/INY-
Hble pe3yJabTaThl TOC/Ie TIOBTOPHBIX BMEIIATENbCTB cocTaBuan 17,4% [95% U: 8—31], mocpencrBeHHbie — B 34,8% [95%
OW: 21-50] (8 u3 46). DT pasauuusi ¢ TPYIIIOi MAIMEHTOB, KOTOPHIM TIepBasi HeyCIelHasl onepanyust 6bl1a MpoBeieHa B
CIeNUaIM3POBAHHOM OTIEeHUY TPaBMbI KMCTHU, ObUIM CTATUCTUUECKY 3HAUMMBI 2= 12,054; p = 0,001. B 06111€#1 C/I05KHO-
CTY OTINYHBIE Pe3Y/IbTAThI ITOMYYeHbI B 36,9% [95% U : 28-46] ciydaeB (B 45 u3 122), xopomne — B 34,5% [95% [IU: 26-43]
cayvaes (B 42 u3 122).

3axntoyerue. AHaM3 GYHKIMOHAIBHBIX PE3YIbTATOB IJIACTUKY CYXOXKMUIIUS TTYOOKOTO CrUbaTes TaabIeB U IJIMHHOTO
crubarenst I manabiia, BIITOJHEHHOM Kak MOBTOPHOE BMENIATEIbCTBO, MTOKA3as, UTO Y MAalMeHTOB, paHee MepeHecIInx
HeyCITeNTHbIe TTOTBITKM BOCCTAHOBJIEHUST CYXOXKMJIMIA crubartesneii BO 2-ii 30He, TOCTVDKEHME OTIMYHBIX Pe3yIbTaTOB C
MTOJTHOM (YHKIIMETT MMablleB BO3MOKHO. HO B 11eJI0M moKa3aTeIu BOCCTaHOBJIEHUS IBMKEHUI OKa3aauCh 3HAUUTEIbHO
HIKE, YeM B HEOCTOKHEHHBIX CITy4asx, Jaske Py 60JbII0i JaBHOCTY MOBpeskaeHus. CaMmble HUM3KMe QYHKIIMOHATbHBIE
pes3yabTaThl IOBTOPHBIX OMepaluii 0Ka3aauch y MalueHTOoB, Ipexe HeYyCIelHO OepupoBaHHbIX B HECIIelMaan3upo-
BAHHBIX JIEUEOHBIX YUPEKIEHUSX.

KnioueBsble CJI0Ba: PA3PbIB IIBA CYXOXKMUIIMS, OTPBIB TPAHCIUIAHTATA CYXOKMINS TTyGOKOTO CrubaTesis Maiblies.

IOnsa uutupoBaHusi: Murynepa .I0., ®aitn A.M. IlnacTuka CyXOKwimsi IIyGOKOTO crubatesnsi Kak IMOBTOPHOE
BMeIllaTelbCTBO MOC/Ie HEeYCIIeIIHOTO JIeueHus TOBpeskAeHNit B 06/1acTy naiblieB KUCTU. Tpasmamosnozust u opmonedus
Poccuu. 2024;30(1):5-13. https://doi.org/10.17816/2311-2905-12236.

DK Mueynesa Hpuna FOpvesHa; e-mail: MigulevalY1@zdrav.mos.ru
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BACKGROUND

Development of modern techniques with the use
of strong 2-strand looped core tendons sutures,
appearance of new-generation braided suture
materials, and improvement of early active
mobilization protocols should all contribute
to better treatment outcomes in patients with
finger flexor tendon injuries. However, these
results remain unstable, and the number of
unsatisfactory ones does not tend to decrease
from year to year [1, 2, 3], while the incidence
of reoperations is 11.4-19.1% [4, 5, 6, 7]. The
problem is not only that the flexor tendon
surgeries are technically complicated and the
result is unpredictable. There is also the high
incidence of tendon injuries in the area of the
fibrous synovial canals. Alarge number of patients
face such problems and have to be operated
on by hand surgeons, trauma surgeons or even
general surgeons in the absence of widespread
practical implementation of modern surgical
and rehabilitation protocols in the regions. Thus,
there are many factors hindering patients and
physicians from achieving the desired treatment
results and contributing to complications.
Despite the plethora of articles on various issues
of surgical treatment and rehabilitation of
patients with finger flexor tendon injuries, there
are few publications that focus on any aspects
of performing reoperations required in cases of
complications or failures [8, 9, 10, 11]. The results
of two-stage grafting performed as a reoperative
procedure in patients with burdened history are
not reported separately [12, 13].

Aim of the study is to evaluate the results of
deep flexor and flexor pollicis longus tendon
grafting in patients who had previously
undergone unsuccessful flexor tendon surgery
within fibrous synovial sheaths of the fingers.

METHODS

Study design

Type of the study — retrospective cohort.

We analyzed the functional results of grafting
of the deep finger flexor tendon and flexor pollicis
longus tendon (FDP and FPL) of 122 fingers in
109 patients.

Inclusion criteria:

- FDP and FPL grafting was performed as
a reoperative procedure, i.e. each patient had

at least one unsuccessful surgical intervention
for this injury of flexor tendons within fibrous
synovial sheaths of the fingers and the thumb;

- reoperative  grafting procedure was
performed by the author of the study;

- long-term functional outcome at least
6 months after surgery is known.

All patients were allocated into two groups.

Group 1 included 70 patients who underwent
the first unsuccessful surgery in a specialized
hand trauma department (including our clinic).
Six of them were diagnosed with the flexor
tendon injury within the fibrous sheaths in two
fingers. Thus, group 1 included 76 cases, an
isolated injury of FDP was found in 7 cases. In the
rest of cases an injury of both tendons in zone
IT was diagnosed.

Group 2 consisted of 39 patients initially
operated on in other medical units not
specialized in hand surgery. Four patients had
flexor tendon damage laceration within the
fibrous synovial sheaths in two fingers and one
patient in four fingers. Thus, group 2 included
46 cases, an isolated injury of FDP was found in
5 patients, and the rest had injury of both tendons
in zone II.

Distribution of patients by gender, age, and
incidence of I-V finger injuries in both groups did
not differ significantly (Table 1).

The surgical history of patients in the two
groups was slightly different. There was a
history of one unsuccessful operation in 75 out
of 76 cases in group 1, and only one patient was
unsuccessfully operated on twice. In group 2,
there was one unsuccessful intervention in 37
out of 46 cases, two interventions in 6 cases,
three interventions in 2 cases, and one patient
had four unsuccessful operations before being
examined by a hand surgeon. It should be
noted that the second and all the subsequent
unsuccessful surgical procedures in both groups
were performed 3-12 weeks apart in most cases.

We used two groups of patients as controls.
The control group, which we provisionally
designated as “uncomplicated cases”, consisted
of 345 patients with known functional results of
the two-stage grafting of the deep finger flexor
tendon and flexor pollicis longus tendon in 432
fingers performed by us without any previous
interventions on flexor tendons injured in
zone II. The control group, which we provisionally
designated as “old injuries”, consisted of 40
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patients with flexor tendon injuries of 49 fingers.
In these patients, the age of injury at the time
of their visit to the clinic was on average about
10 years (from 5 to 30 years), but no attempts to
repair tendons had been made during this time,
and the two-stage grafting of FDP performed by
us was the first intervention. Characteristics of
patients in the control groups are also presented
in Table 1.

Assessment of result

We used the data on the long-term functional
outcomes of FDP and FPL grafting, performed in all
cases as a reoperative procedure. Results had been
evaluated at the follow-up examination of patients
according to the scheme accepted in the clinic
and based on the five-point system of V.I. Rozov:
excellent, good, fair, contracture and graft failure
[14]. An excellent result was defined as complete
restoration of active finger flexion with full or

almost full extension (deficit of no more than 5°);
good — complete restoration of active flexion
with slight limitation of extension; fair — limited
finger flexion with both full and limited extension.
Results were analyzed according to two factors: the
nature of the first unsuccessful tendon operation
(suture or grafting) and the type of the unit where
it was performed (specialized or non-specialized).
In the control groups "uncomplicated cases”
and "old injuries" the results of tendon grafting
have been evaluated according to the same
scheme. They are presented in Table 2.

Statistical analysis

Data are presented in absolute values and
percentages, 95% confidence interval (CI) was
calculated using the Klopper-Pearson method.
Pearson's chi-square test was used to assess the
statistical significance of differences.

Table 1

Characteristics of study groups

Parameter Group 1 Group 2 Uncomplicated cases” “0ld injuries” group
group
Number of patients/fingers 70/76 39/46 345/432 40/49
f 13 76 17
Gender
m 57 269 32
range 18-64 19-67 15-76 18-72
Age, y.o0.
mean 35.5 38.3 36.3 39.5
thumb 3 9 -
index 27 60 10
Injured finger middle 26 86 10
ring 5 134 14
little 15 143 15
Table 2
Results of flexor tendon grafting in control groups
Result
Group
Excellent Good Fair Contracture Graft failure
Uncomplicated 264 (61.1% 97 (22.4% 32 (7.4% 8(1.9% 31 (7.2%
cases [95% CI: 56-66]) | [95% CI: 19-27]) [95% CI: 5-10]) [95% CI: 0-3]) | [95% CI: 5-10])
Old injuries 23 (46.9% 19 (38.8% 4(8.2% 2(4.1% 1(2.0%
[95% Cl: 33-62]) | [95% ClI: 25-54]) [95% CI: 2-20]) [95% CI: 0-14]) | [95% CI: 0-11])

2024;30(1)
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RESULTS

The indications for reconstructive-restorative
reoperative procedures in our clinic, i.e., the most
frequent complications of the first surgery for
flexor tendon injuries that had resulted in failure,
were tendon graft avulsion rupture — 63 (51.6%)
cases, tendon suture rupture — 44 (36.1%),
and flexor flexion contractures of the fingers,
including those with scar tissue deformity of the
skin and pulley failure — 15 (12.3%) cases.

The first identified difference between the two
groups of patients relates to the method of FDP
and FPL grafting. In group 1, the condition of the
fibrous synovial sheath of the finger at the time
of reoperation allowed to perform a one-stage
grafting in 44 of 76 cases (57.9 [95% CI: 46-69]%).
In the remaining 32 cases (42.1[95% CI: 31-54]%),
a two-stage grafting was carried out as the
condition of the fibrous synovial sheath required
tendon replacement with a silicone prosthesis
insertion at the first stage of reconstruction.
Additional intervention as a separate stage
was performed only in one case, which was the
reconstruction of the A2 pulley with an autograft
from the extensor digitorum longus tendon
of the toes.

In group 2, the condition of the fibrous
synovial sheath was suitable for performing one-
stage grafting in only 9 out of 46 cases (19.6%
[95% CI: 9-34]), while two-stage FDP and FPL
grafting was necessary in the remaining 37 cases
(80.4% [95% CI: 66-91]). These data indicate
significant differences in the status of the fibrous
synovial sheath of the fingers between patients

in groups 1 and 2 (> = 17.135; d.f. 1, p<0.0001).
In addition, in the group 2, 17 cases required
additional separate interventions: Z-plasty in 9
cases, correction of the swan neck deformity in
3 cases, grafting of soft tissue scar defect with a
cross-finger flap in one case, and application of
distraction apparatus to eliminate arthrogenic
flexion contracture of the finger in 4 cases.

When comparing the results of our grafting
reconstructive procedures in those cases where
the first unsuccessful operation was tendon suture
(51 cases from both groups) and those 71 cases
from both groups where the first unsuccessful
operation was FDP and FPL grafting, we found
out that reoperations after unsuccessful tendon
suture and after unsuccessful grafting yielded
excellent results in 13 cases out of 51 (25.5%
[95% CI: 14-40]) and 32 cases out of 71 (45.1%
[95% CI: 33-57]), respectively. This difference
is statistically significant (x> = 4.888; d. f. 1,
p = 0.027). Good results were obtained in 19
cases of 51 (37.3% [95% CI: 24-52]) and 23 cases
of 71 (32.4% [95% CI: 22-45]), and fair results
were obtained in 13 cases of 51 (25.5% [95% CI:
14-40]) and 14 cases of 71 (19.7% [95% CI: 11-
31]), respectively. The incidence of contractures
after FDP and FPL grafting in patients with a
history of unsuccessful tendon suture was 3.9%
[95% CI: 0-13] (2 cases out of 51), while there
were no contractures after FDP and FPL grafting
in patients with a history of failed grafting. The
incidence of graft failure was 7.8% [95% CI: 2-19]
(4 cases out of 51) and 2.8% [95% CI: 0-10] (2 cases
out of 71), respectively (Fig. 1).
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We analyzed the results of FDP and FPL
grafting according to the type of medical unit of
the first unsuccessful surgery. It was determined
that 48.7% [95% CI: 37-60] of patients with
previous unsuccessful operations in specialized
hand surgery units had excellent results
(37 cases of 76), 34.2% [95% CI: 24-46] had
good results (26 cases of 76), 14.5% [95% CI:
7-24] had fair results (11 cases of 76) and
2.6% [95% CI: 0-9] of patients experienced
graft failure (2 cases of 76). There were
no contractures. Patients treated in non-
specialized hospitals had excellent results in
17.4% [95% CI: 8-31] of cases (8 cases out of 46);
this parameter statistically significantly differed
from group 1:y?=12.054;d.f. 1, p=0,001. Good
results in this group were obtained in 16 cases
out of 46 (34.8% [95% CI: 21-50]), fair results
were also obtained in 16 cases out of 46 (34.8%

[95% CI: 21-50]). The difference from group 1
was also statistically significant: x> = 6.858; d.f. 1,
p = 0,009. The incidence of graft failure was
8.7% [95% CI: 2-21] (4 cases out of 46) and the
incidence of finger flexion contractures was 4.3%
[95% CI: 0-15] (2 cases out of 46) (Fig. 2).

In total, excellent results of FDP and FPL
grafting, performed as a reoperative procedure
in patients with burdened surgical history, were
obtained in 45 of 122 cases (36.9% [95% CI:
28-46]), good results in 42 of 122 cases (34.5%
[95% CI: 26-43]), and fair results in 27 of 122
cases (22.1% [95% CI: 15-30]). The incidence
of contractures was 1.6% [95% CI: 0-6] (2 cases
of 122), and the incidence of graft failure was
4.9% [95% CI: 2-10] (6 cases of 122). The ratio of
excellent to good results of reoperations in total
was 1.07. In group 1, the ratio of excellent to good
results was 1.4, in group 2 this ratio was 0.5.

70.0%
60.0%
50.0%
40.0% -
30.0% - -
20.0% - - { )
’ Fig. 2. FDP and FPL
tendon grafting
10.0% results in compared
l . groups
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Excellent Good Fair

Contracture Graft failure

Reoperations after surgical interventions at non-specialized medical facilities

Reoperations after surgical interventions at hand surgery departments

B Uncomplicated cases
Old injuries

DISCUSSION

Finger flexor tendon injuries are very common, so
primary reconstructive surgeries are performed
not only by hand surgeons, but also by trauma
surgeons or even general surgeons. It is obvious
that the statistics of complications and failures
that are given in the publications of expert class
hand surgeons in highly specialized journals

and the number of unsatisfactory treatment
outcomes in real life are different, but few
specialists pay attention to it [4]. Perhaps this
may be partly the reason why the tactics of
further treatment of patients with complications
are not discussed in the literature, with few
exceptions [11, 12, 15]. What interventions
can and should be performed and in what time
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frame, what results should be expected, what
can and cannot be corrected — these questions
are not only remain unanswered, they are not
even posed. The situation with immediate
repeated repair of finger flexor tendons after
rupture of the primary suture within the fibrous
synovial sheaths is somewhat better covered
in the literature. Based on the evaluation of
the results obtained (21% excellent, 24% good,
12% fair, 31% poor, and 12% repeated failures),
M.B. Dowd et al. recommend abandoning
completely the immediate attempts to
re-suture the flexor tendons of the little finger,
and in case of the injury to other fingers, not
esteeming this tactic as the method of choice
and firstly considering all possible alternatives in
each specific case [16]. Due to increasing risk of
scar adhesions at reoperative procedures on flexor
tendons within the fibrous synovial sheaths,
A. Poggetty et al. as an alternative to "biological
reconstruction”" (two-stage tenoplasty with
temporary prosthesis) even suggest that such
patients should be provided with an active
reinforced silicone tendon prosthesis as a
permanent one, i.e. without its subsequent
replacement with a tendon autograft. However,
the reported long-term outcomes (out of 19
outcomes, 9 poor, 2 excellent, 3 good, and 5 fair)
do not yet demonstrate significant benefits of
this technology [11].

Specialists advise to be always prepared
for unpleasant surprises when performing
reoperations on flexor tendons [12]. Our study
shows that previous unsuccessful interventions
have a negative impact on the condition of the
entire gliding apparatus of the finger. For this
reason, tenoplastic surgeries in such patients
require a patient-specific surgical treatment plan
withadjustments to the usual tactics,aswell as the
use of non-standard techniques that consider the
irreversible anatomical disorders of connective
tissue structures of the fingers and enable their
correction or compensation, if possible. Not only
soft tissue scars and damage to the structures of
the fibrous synovial sheath, but also changes in
the capsular-ligamentous apparatus of the joints
and imbalance of the extensor apparatus of the
finger create new and extremely unfavorable
conditions for the regeneration and functioning
of the graft.

To better understand the possibilities of
reconstructive reoperations on flexor tendons

and to critically evaluate our findings, we
compared them with our own existing data on
two-stage FDP and FPL grafting in 432
uncomplicated cases and 49 cases of old
tendon injuries with no history of attempted
reconstructive surgeries (see Fig. 2). Excellent to
good results ratio in the group of uncomplicated
injuries is 2.7 and significantly exceeds the
corresponding value for reoperations. Even in
the group of old injuries, the ratio of excellent
to good results is 1.21, i.e. greater than one, and
thus fundamentally differs from the ratio in the
group of patients with a history of unsuccessful
tendon surgeries in non-specialized units. Thus,
the results of our study show that unsuccessfully
surgically treated flexor tendon injuries are not
just old cases and the prognosis of subsequent
grafting procedures is worse for them.

Analyzing treatment results of patients, we
came to the conclusion that it is always desirable,
and in most cases, it is simply necessary to
postpone reoperation until maturation and
softening of soft tissue scars, subsidence of
swelling and full restoration of passive flexion
in all finger joints. Otherwise, as a result of
frequent surgical interventions in a short
period of time, the regeneration processes are
irreversibly disrupted with the formation of
flexion contracture of the finger. Patient follow-
up during preoperative preparation, repeated
examinations, in addition to their main task,
which is to train motions of the fingers' joints,
give the surgeon the opportunity to solve
another very important problem — to understand
how motivated the patient is, whether they are
is ready for a complex and long postoperative
rehabilitation and, most importantly, how
adequate their demands are. Results of our study
show that, on the one hand, the possibilities
of tendon reoperations in terms of obtaining
a perfect result are limited, but, on the other
hand, restoration of full function of the fingers
is achievable. With this in mind, indications
for reoperation in complicated cases should be
determined strictly and on the case-by-case
basis. All patients with surgical failures require
particularly attentive and sensitive attitude. We
have developed the following rules of interaction
with the patients based on our own experience.
If we consider the second re-operation to be
indicated, i.e. we are sure of its success, we explain
to the patient in a clear and friendly manner
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all the facts of the matter (number, timing and
details of the expected surgical steps, possible
risks, anesthesia options, length of hospital
stay, wearing of bandages and rehabilitation
period, expected result in comparison with a
healthy finger, etc.) and let the patient make
the final decision on whether to undergo the
operation or not. When a surgeon does not
see real possibilities to surgically improve the
function and appearance of the finger, especially
in patients with inadequate expectations who
are convinced that everything can be redone and
restored to its former state and it is only a matter
of the surgeon's competence and desire, then the
surgeon should be able to firmly say "no".

Results of this study suggest that staged
surgery with separate planning for elimination
of tenodesmogenous contracture of the finger
prior to provisional silicone deep flexor tendon
prosthesis placement is a reliable tactic for
repeated reconstructions that increases their
effectiveness, consistently yields predictable
results, and reduces the risk of complications. We
believe that it was the allocation of contracture
elimination into a separate stage and insertion of
silicone tendon prosthesis only after restoration
of good passive motions in the interphalangeal
joints of the finger that allowed us to obtain
better results than H. Sakellarides [15], who
combined finger contracture release and FDP
prosthesis placement in one surgical stage. He
obtained 14% excellent and 33% good results in
a group of 40 patients. The author considered
an active flexion deficit of 1 cm or less to be an
excellent result, and no more than 1.5 cm deficit
to be a good result, whereas we treated any active
flexion deficit as a fair result.

Facts established when analyzing the long-
term results make us suggest some, in our opinion,
reasonable measures to prevent the increase in the
number of reoperations. In finger flexor tendon
injuries, primary reconstructive surgery should be
performed only by a specialist experienced enough
in hand surgery who knows modern techniques,
regularly performs surgeries, observes and controls
the rehabilitation of his patients, follows his long-
term results and analyzes them, and constantly
accumulates clinical experience. This is the point

of view held by well-known modern specialists
in the field of primary repair of finger flexor
tendons [17]. A surgeon with little experience
in treating patients with flexor tendon injuries
should know that refusal of a primary flexor tendon
suture within fingers in favor of planned treatment
does no harm to the patient, while a hastily
and incompetently performed surgery and the
subsequent complications can cause irreparable
harm to the patient. In case of failure of the initial
procedure (suture rupture, contracture, etc.),
reconstructive reoperation on the intrasynovial
section part of the deep flexor tendon and flexor
pollicis longus tendon should be performed only
by a hand surgeon in a specialized hand surgery
center (department), and not by a trauma or general
surgeon.

We would like to emphasize that the surgery
of finger flexor tendon injuries within the fibrous
synovial sheaths is an area where no one is safe
from failure, even expert specialists. But many
years of our experience show that it is possible
to correct the situation and eventually obtain
more or less full range of motion only in cases
where no serious technical errors had been
made during the first operation. Otherwise, all
subsequent reconstructions become palliative.
Successful reoperative grafting procedure of the
deep flexor tendon is considered to be one of the
most exquisite and satisfying operations in all
hand surgery.

CONCLUSIONS

Analysis of the functional results of deep finger
flexor tendon and flexor pollicis longus tendon
grafting performed as a reoperative procedure
showed that it was possible to achieve excellent
results with full finger function in patients who
had previously undergone unsuccessful attempts
of flexor tendon reconstruction surgery within
the fibrous synovial sheaths. However, in general,
the rates of motion restoration were significantly
lower than in "uncompromised” cases, even in
cases of old injury. The worst functional results
of reoperations were found in patients who had
previously been operated on unsuccessfully in
non-specialized medical units.
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Abstract

Background. Mucous cysts of hand represent tumor-like masses. This pathology is associated with a large
number of diagnostic and treatment mistakes with inappropriate procedures and incomplete surgical
interventions, which result in recurrences and complications.

Aim of the study — to analyze diagnostics and treatment mistakes in patients with mucous cysts of fingers in
order to improve the quality of medical care for patients with this pathology.

Methods. The study enrolled 62 patients. Diagnostics included medical history analysis, clinical and X-ray
examination, and ultrasonography. According to the patients’ history, they were divided into two groups:
group 1 consisted of patients who had come to the clinic for the first time, group 2 — of patients who had referred
to the clinic with recurrences of mucous cysts. All patients underwent surgical interventions with osteophyte
excision of the phalanx and skin defect grafting after cyst excision. Treatment results were evaluated 2, 6, 12
months after the operation using X-ray data, VAS, QuickDASH questionnaire, and measurements of the range of
motion in the distal interphalangeal joint.

Results. Initial referrals of group 2 patients (with disease recurrence) were analyzed in terms of the profile of
specialists and the type of care provided. It was found that patients with recurrence had undergone procedures
(cyst puncture, cauterization, removal of thin skin over the cyst) or surgeries without osteophyte excision of the
phalanx and skin defect grafting after cyst excision. The use of a diagnostic algorithm at the referral stage made
it possible to confirm the diagnosis and detect an osteophyte of the affected phalanx in all patients.
Conclusion. At the diagnostic stage, X-ray and ultrasonography are conclusive methods of examination. The
only correct method of mucous cysts treatment is radical surgery including skin defect grafting with local
tissues after cyst excision and osteophyte removal.

Keywords: mucous cyst, tumor-like diseases, osteophyte, mucoid remodeling, osteoarthritis, distal
interphalangeal joint, X-ray, ultrasonography.
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MYKOBHble KUCTbI NaSibLLeB KUCTU: OLLMOKM AMArHOCTUKU U NlIeYeHUsA

N.T". Yynosckas, K.A. Ernasapsy, B.C. Kocmbiaug, [1.C. J)Kapos, A.A. Tutos
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Pedepar

AKmyanbHocms. MyKO3HbIE KUCThI KUCTYU IIPEICTaBISIOT CO00I OMyXosenogo6Hblie 00pa3oBaHus. JTa aTo-
JIOTUSI OT/INYAeTCs OOMBIIMM KOMMYECTBOM OLIMOOK AVATHOCTUKY U JIeUeHUs C BBITIOJTHEHMEM HeaJeKBaTHbIX
MAaHUITY/ISILVI Y HETIOJTHOIIEHHBIX OTIePaTVBHBIX BMEIIATEeIbCTB, CIEICTBYEM KOTOPBIX SIBJISIIOTCS PELMIUBBI U
OCJIOKHEHUSI.

Llen» pabomsl — aHaMM3 OUIMOOK AMATHOCTUKY U JIUeHMs MallMeHTOB C MYKO3HBIMM KMCTaMU TajIbIeB KUCTU
IS YITYUIIeHsT KaueCcTBa OKa3aHMsT MeIUIIVHCKO ITOMOIIM MallieHTaM C pacCMaTpUBAaeMOi1 ITaTOIOT e,
Mamepuan u memodsi. B ccieqoBaHue BKIIOUEHO 62 MaleHTa. [1MarHoCcTiKa BKIOUaaa KIMHUKO-aHaMHe-
CTUYecKoe o6caenoBaHue, peHTreHorpaduio 1 yabTpacoHorpaduio. ITo JaHHBIM aHaMHe3a MallMeHThbl ObLIN
pasfesieHbl Ha JBe I'PYMIIbI: 1-10 TPYIITY COCTaBWIM GObHbIE, 0OPAaTUBIIMECS B KIMHUKY MEPBUYHO; 2-10 —
o6paTUBILMECS C pelUAMBAMY MYKO3HBIX KMUCT. BceM maliyieHTaM BbITIOJTHEHbI OTlepaTMBHbIE BMeIIaTe/IbCTBA,
BKJTIOUAIOIIINeE ycceueHue ocTeoduTa ¢asaHry U IIacTUKY JedeKkTa KOXM Iocie ucceueHust KUCThl. OLieHKY
pe3yIbTATOB JIeUeHUST BBITTOMHSIN uepes 2, 6, 12 Mec. Ioc/ie XUPypPruueckoro JieueHus 1o JaHHbIM PeHTTeHO-
rpacdun, o BAIII, onpocuuky QuickDash, 06beMy IBMKEHMIT B IUCTAIBHOM MeX(asaHTOBOM CyCTaBe.
Pesynvmamel. TIpoBeeH aHaIM3 IEPBUYHOTO o6palieHys HallMeHTOB 2-71 TPYIIIHI (C peluauBaMu 3a6oseBa-
HMSI) TIO TTPOUITIO CITeIMAIMCTOB M BUAY OKa3aHHOI ITOMOIIN. YCTaHOBJIEHO, UTO MallieHTaM C peluaBaMu
OBLTM BBITTOTHEHBI MAHUITY/ISIIIMM (ITYHKIMS KUCTBI, IPUsKUTaHME, CHSITYE MCTOHUYEHHOM KOKM HaJ KUCTO) UIn
omepainu 6e3 mMcceueHus ocreodura asaHru U MIACTUKY AedeKTa KOXKY Ioc/Ie McceueHMsT KUCThI. MICImonb30-
BaHMe OMarHOCTMYECKOTrO aJifOPMTMa Ha Tare obpalieHus MO3BOIMIIO Y BCeX MallMeHTOB MOATBEPIUTD aua-
THO3 ¥ BBISIBUTh HaJIMuMe ocTeoduTa 3aMHTEPECOBAHHO (aslaHTM Majblia.

3aknrouenue. Ha sTarne quarHOCTUKM MHPOPMATUBHBIMM METOIAMM VICCIEIOBAHMS SIBJITIOTCS PEeHTTeHorpadus
" ynbTpacoHorpadust. ETMHCTBEHHO MPaBUIbHBIM METOIOM JIeUeHMsT MYKO3HBIX KUCT SIBJISIETCS paAyKaabHast
omepanysi, BKIIOUAIOIIas IIacTUKy JedeKkTa KOKM MeCTHbIMU TKaHSIMM ITOC/Ie MICCeUeHMSI KUCThI U yaajaeHue
ocreodura.

KnioueBbie ¢JIoBa: MYKO3Hasl KMCTa, OITyX0Ienogo6HbIe 3a60eBaHMsl, 0OCTeopUT, MyKOMUIHAS TIePeCTPOIika,
0CTe0apTpPo3, AUCTATbHBIN MeK(paTIaHTOBbIN CYyCTaB, peHTreHorpad s, yIbTpacoHorpadus.

HOns nurupoBanus: Yynosckasi W.I., Eruasapsa K.A., Kocmbinua B.C., Kapos [.C., TutoB A.A. MyKo3Hbie
KUCTBI TaJbIE€B KUCTU: OUIMOKM OMArHOCTUKU U jiedueHust. Tpaemamonozus u opmonedust Poccuu. 2024;30(1):14-24.
https://doi.org/10.17816/2311-2905-17433.
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BACKGROUND

According to the literature, mucous cysts (MC)
of the fingers account for 2-12% of benign soft
tissue tumors and tumor-like masses of the hand
and affect predominantly women over 50 years
old [1, 2].

In terms of pathologic anatomy, MCs are
masses with a pathologic cavity consisting
of a wall and contents [3, 4, 5]. Their typical
localization is the dorsal finger surface in the
area of the distal interphalangeal joint or the
distal phalanx in the periungual (sometimes
subungual) area. MCs located in the periungual
area are characterized by compression of nail
plate [6, 7]. Less frequently, these tumor-like
formations are located in the area of the proximal
interphalangeal joint [6].

MCs occur against the background of
degenerative and dystrophic processes in the
interphalangeal joints of the fingers associated
with formation of osteophytes and subsequent
mucoidtransformation of periarticular connective
tissue [8, 9]. This allows us to consider MCs as a
result of the development of osteoarthritis or as
its complication [1, 2, 6, 10].

The feature of MCs is their indispensable
connection with the joint cavity (distal or
proximal interphalangeal) of the fingers via the
cyst pedicle located in the area of osteophyte
formation [9]. According to the most common
theory, MCs are considered as a type of synovial
cysts of the hand (synonym: hygromas, ganglia)
[3, 5, 11, 12, 13, 14]. This opinion is based on
the fact that synovial cysts also occur as a result
of degenerative and dystrophic changes in
the periarticular connective tissue. Moreover,
synovial cysts connected with the joint cavity,
similarly to MC, contact it via the cyst pedicle.

The problems of MC diagnostics and
treatment are scarcely reported in the literature.
The diagnostic algorithm is limited to clinical
and X-ray examination, and only certain authors
supplement it with ultrasonography [6].

Various methods of MC treatment are proposed
in the literature: cyst puncture, sclerotherapy,
corticosteroid injections, cryotherapy. However,
according to the majority of authors, the most
effective method of MC treatment is a surgery.
Moreover, radical surgery involves not only cyst
excision, but also compulsory removal of the

osteophyte on which its pedicle is located, with
subsequent defect closure after cyst excision
using skin grafting with local tissues [1, 6, 15].

In practice, diagnostics and treatment of
patients with MC, as well as patients with
tumors and tumor-like formations of the hand
in general, are associated with a large number
of mistakes, inappropriate procedures, and
incomplete surgical interventions, which result
in recurrences and complications [14, 16].

Aim of the study is to analyze diagnostics and
treatment mistakes in patients with mucous
cysts of the fingers in order to improve the
quality of medical care for patients with this
pathology.

METHODS

The study is based on the results of examination
and treatment of 62 patients with MC from 2010
to 2022 treated in the traumatology department
of City Clinical Hospital No. 4 and in the
orthopedic department of the university clinic
"Russian Gerontological Research and Clinical
Center". All patients were allocated into two
groups according to the medical history: group
1 included 30 (48.4%) patients who primarily
applied to the clinic; group 2 included 32 (51.6%)
patients with MC recurrences who had received
treatment prior to referral to the clinic. The age
of the patients in both groups ranged from 38
to 85 years, among them were 50 women (80.6%).

The diagnostic algorithm included medical
history analysis, clinical examination and
additional diagnostic methods: X-ray and
ultrasonography. The final diagnosis was made
on the basis of intraoperative diagnostics and
postoperative histologic examination. Taking the
history, the data on previous visits to medical
facilities, the methods of examination and
treatment used in this case were determined. X-ray
made it possible to examine the involved bone and
joint structures, ultrasonography allowed to study
MC contours, shape and size, as well as its position
relative to the skin, bones and joints.

Pain syndrome was assessed by the VAS,
functional outcome of treatment was assessed
by the QuickDASH questionnaire, range of
motion in the distal interphalangeal joints (IP])
or interphalangeal joint (thumb). The unit of the
study was a patient.
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Statistical analysis

Data are presented as median and interquartile
range: Me [Ql; Q3]. Qualitative parameters
are presented as absolute values (n) and/or
frequencies (%). The Mann-Whitney U test
was used to establish statistically significant
differences between two independent groups
for all quantitative variables. The Wilcoxon test
was applied to identify statistically significant
differences between the dependent groups for
all quantitative variables. The 95% confidence
interval (CI) for relative frequencies was
calculated using the Clopper-Pearson method.

Data were analyzed using Statistica 10.0
(StatSoft inc., USA) software. The level of
statistical significance was considered to be
p<0.05.

RESULTS

Patients’ complaints included pain at rest and
during movements, limited range of motion in
the affected finger joints, and the presence of

a "bubble" on the dorsal surface of the finger.
Duration of the disease ranged from 2 months to
5 years (mean 9 months).

The majority of the patients (32 (51.6%))
presented with recurrences of MC; they had
previously received treatment before coming to
the clinic. These patients made up group 2. To
find out the causes of recurrences in group 2, we
analyzed the primary treatment of the patients
according to the specialty of the physician and the
type of treatment performed. The period from the
initial treatment to the clinic ranged between 1
and 8 months. Based on the medical history data
and analysis of medical documents (discharge
letter and consultation reports), it was found that
12 (34.38%) patients first had referred to general
surgeons and 10 (28.13%) to dermatologists. Only
3 (9.38%) patients had consulted the relevant
specialists (hand surgeons) (Table 1). All patients
of group 2 had been misdiagnosed and treated
with mistakes. The misdiagnoses and inaccurate
treatment methods resulting in recurrences of the
disease depended on the specialty of the physician.

Table 1

Distribution of patients according to the treatment methods at the primary referral
to various medical specialists

Number of primary
Specialty Treatment method referrals
n %
General surgeon Removal of thinned skin over the MC 1 3.13
Puncture 6 18.75
Cauterization 1 3.13
Surgeries without osteophyte excision 4 12.5
Total 12 37.5
Dermatologist Removal of thinned skin over the cyst with subsequent drug therapy 5 15.63
Removal of thinned skin over the MC 2 6.25
Cauterization 3 9.38
Total 10 31.25
Orthopedic Puncture 6 18.75
trauma surgeon
Total 6 18.75
Hand surgeon Puncture 3 9.38
Total 3 9.38
Plastic surgeon Surgeries without osteophyte excision 1 3.13
Total 1 3.13
Total 32 100
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As shown in Table 1, dermatologists treated
patients with MC for dermatitis or fungal
infection by prescribing appropriate systemic
and topical medications and removing thin
skin over the cyst. The diagnosis when referred
to surgeons, including hand surgeons and
orthopedic trauma surgeons, was hygroma,
ganglion, or cutaneous cyst. Medical care in 15
(46.88%) patients consisted of cyst puncture,
in 3 (9.38%) patients dermatologists and
surgeons performed excision of thinned skin
over the cyst preserving the soft tissue defect,
in another 4 (12.5%) — cauterization of the
skin lesion area with potassium permanganate
solution. Surgical procedures were performed
in 5 (15.63%) patients. However the operations
comprised only excision of the cyst with an
attempt to close the formed skin defect by
suturing with subsequent tension of the wound
edges. These surgeries resulted in persisting
granulating  wounds  with  subsequent
recurrence of MC in 4 patients.

X-ray in two views was performed in 7 (21.86%)
patients of group 2 at the first visit. Ultrasound
was not administered to any patient.

Sixty patients (96.7%) in both groups had MCs
located on the dorsal finger surface in the area of
the distal interphalangeal joint or distal phalanx.
In 41 (66.1%) of these patients MC was in the
periungual or subungual area with nail plate
deformation.

Fig.1. Mucous cyst

of the II finger

in the area of the distal
interphalangeal joint

In patients of both groups MC was most often
localized on the IT and III fingers: group 1: II finger
— 15 (50,0%) patients, III finger — 10 (33.33%);
group 2: II and III fingers — 12 (37,5%) patients
each. Thumb and IV finger were much less
frequently affected. In group 1: thumb — 3 (9.38%)
patients, IV finger — 2 (6.66%); group 2: thumb —
6 (18.75%) patients, IV finger — 2 (6.25%).

In group 1, MCs were single oval- or round-
shaped masses ranging in size from 0.3 to
10.0 mm in diameter, of soft-elastic consistency,
covered with thinned skin, looking like a liquid-
filled transparent bubble (Fig. 1).

In group 2, as a result of incorrect treatment
prior to the admission to the clinic, 26 (81.25%)
patients had dystrophic changes in the area of
the cyst, in 14 (43.75%) cases there was a
significant nail deformation (Fig. 2). A weeping
wound with clear mucosal fluid discharge was
found in 7 (21.875%) patients.

X-ray in two views (in three, if necessary)
was performed in both groups of patients.
Four (6.4%) patients underwent multiple view
radiography to detect an osteophyte. As a result,
all patients showed signs of osteoarthritis of
the affected joint, and single (36 (58%)) or
multiple (22 (35.4%)) osteophytes were detected
(Figs. 3, 4). In addition, 48 (77.4%) patients
had multiple osteoarthritis of the finger joints
(interphalangeal and metacarpophalangeal),
32 (51.6%) had rhizarthrosis, and 46 (74.1%) had
signs of wrist osteoarthritis.

The ultrasound technique followed the
rules developed by us for the examination of
mass lesions: scans were performed in two
compulsory views (transverse and longitudinal,
relative to the axis of the finger phalanx) and
arbitrary (relative to the axis of the mass) [3].

Fig. 2. Mucous cyst of the thumb in the area of the
distal interphalangeal joint. Recurrence after the
surgery performed prior to the referral to the clinic:
a — mucous cyst of the thumb in the area of the
interphalangeal joint before treatment;

b — 2 weeks after the surgery performed in the clinic
¢ — skin defect after mucous cyst excision (a and b
photos are self-taken); 6 months after the surgery
in the clinic X
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Fig. 3. Mucous cyst of the III finger, recurrence after
the surgery performed prior to the referral to our clinic

Fig. 4. X-ray of the III finger in the AP (osteophyte
of the nail phalanx is visible) and lateral views;
recurrence after the surgery performed prior to the
referral to our clinic

At ultrasonography, the MCs looked like an
additional single-chamber mass of round or oval
shape with clear even contours. The MC wall
had the appearance of an echogenic line. In 14
(22.5%) patients with recurrences the MCs were
two-chambered. The MC structure was visualized
as homogeneous anechogenic (i.e. fluid), in 42
(67,7%) cases MC had echogenic inclusions after
treatment attempts by crushing or puncture.
Examination of the nail phalanx in all patients
allowed to determine an uneven and indistinct
line of periosteum with prominence in the form
of osteophyte and deformation of the articular
gap of the distal interphalangeal joint, proximal
interphalangeal joint, interphalangeal joint of
the thumb (signs of osteoarthritis). In all cases,
the MC pedicle derived from the cavity of the

corresponding interphalangeal joint in the area
of osteophyte location (Fig. 5).

All patients of both groups underwent surgical
treatment: excision of the affected skin over the
MC, cyst excision, including its pedicle, removal
of the osteophyte of the corresponding phalanx,
and skin defect grafting with local tissues
(rotated skin flap). The operation was performed
under regional anesthesia of the distal forearm. A
tourniquet was applied in the upper third of the
forearm. The surgery comprised two stages.

Fig. 5. Mucous cyst of the III finger, recurrence
after the surgery. Ultrasonography: the circled area
shows a cavity of a mucous cyst with a pedicle from
the distal interphalangeal joint

The first stage was cyst and osteophyte excision
(Fig. 6). An elliptical skin incision was made around
the MC within normal tissues. Then the incision
was extended proximally along the dorsolateral
surface of the middle and main phalanges. The
length of the incision was determined depending
on the size of the defect left after skin excision
around the cyst. In case of a large defect, the
longitudinal incision in the proximal third of the
main phalanx was extended transversely along its
dorsal surface. The cyst was excised along with the
thinned skin above it. Marginal nail plate resection
was performed if the cyst penetrated under it (the
resection area was limited to a small area above the
cyst). In most cases, MCs invaded under the edge of
the extensor tendon, so the edge of the tendon was
lifted slightly to isolate them. MCs were separated
up to the area of penetration into the joint cavity
and excised with the edge zone of the joint capsule.
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If there were signs of extensor tendon damage due
to compression by the cyst (uneven edge, marginal
defect), a marginal sparing excision of its damaged
fibers was performed. It should be emphasized
that cyst isolation was performed with utmost
caution to prevent damage to its wall (MCs are
closely adherent to the surrounding tissues, and
their wall is very thin). At the end of the first
stage, the osteophyte (or several osteophytes)
was isolated and excised.

The second stage included skin grafting
with local tissues (Fig. 7). For this purpose, the
separated skin flap was rotated, moved distally to
close the defect, and sutured. It was ensured that
the size of the flap was sufficient to close the defect
without tension. The operation was finished by
washing the wound with antiseptic solutions and
achieving hemostasis. An aseptic dressing with
finger fixation on a soft roll was applied. Excised
tissues were sent for histologic examination.

Histologic examination confirmed the

diagnosis in 100% of cases.

of

Rehabilitation of patients with MC in the
early postoperative period included elevated
position of the hand, local cooling, change of
dressings once every 2-3 days. Sutures were
removed 14 days after the operation. Splinting
(with a soft roll) was performed for 2-3 days;
dosed physical therapy was started on the first
days after the surgery. On the second day after
the operation light movements were allowed in
the interphalangeal joints of the affected finger
— flexion up to 45°, gradually the angle of flexion
was increased. Full range of motion was sought
to be achieved in 5-7 days. The sutures
been removed, salt baths, physical therapy,
physiotherapeutic procedures (magnetotherapy,
laser therapy, phonophoresis with anti-
inflammatory drugs, excluding methods using
intense heat effect) were prescribed.

Treatment results of patients of both groups
were evaluated. X-ray control was performed on
the first day after the surgery. The absence of the
osteophyte on where the MC had been located

Fig. 6. The first stage of surgery — mucous cyst and osteophyte excision:
a — elliptical skin incision around the cyst within healthy tissues extended proximally along the dorsolateral

surface of the middle and main phalanges;

b — mucous cyst excision along with the thin skin over it

Fig. 7. The second stage of surgery:
a — the dissected skin flap is rotated and transferred distally;
b — the defect is closed with the skin flap; the wound is sutured
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before the operation was confirmed in all patients.
Then they were examined in 2 months, 6 months
and 1 year (Fig. 8). The function of the operated
finger was determined by the angle of flexion and
extension of the phalanges of the fingers.

The dynamics of pain syndrome intensity and
functional restrictions are shown in Table 2.

Fig. 8. Treatment result 2 months after surgery

The Wilcoxon test was used within the groups
to evaluate statistically significant differences
in the VAS, the QuickDASH, the range of motion
preoperatively and postoperatively. In all periods
of evaluation p was below 0.05, therefore, in

two groups the surgical treatment contributed
to improvement of considered parameters, i.e.,
the pain syndrome had been reduced and hand
function had improved. The Mann-Whitney U
test was used to evaluate statistically significant
differences in the VAS, the QuickDASH, the
preoperative and postoperative range of motion
between groups 1 and 2. The difference in the
VAS between groups 1 and 2 was statistically
significant at 2 months postoperatively p=0.000,
and the pain syndrome was more significant in
group 2. At 6 and 12 months p was greater than
0.05, indicating that there were no statistically
significant differences between groups 1 and 2
at these periods postoperatively. In all periods,
group 1 and group 2 scores were statistically
significantly different (p<0.05) in the QuickDASH
and range of motion; group 2 had a longer
recovery of function.

In all patients of both groups complete skin
flap engraftment as well as full restoration of the
range of motion compared to the contralateral
limb was achieved. Pain syndrome was resolved,
and no recurrences were detected.

Table 2

Surgical treatment results of patients in both groups, Me [Q1; Q3]

Treatment result

VAS
Grou Preoperatively In 2 months In 6 months In 12 months
P p=0.968 p =0.000 p=0.541 p =0.665
1 61[5; 6] 3[1; 2]; p=0.000 1[1; 2]; p=0.000 010; 1];
p =0.000
2 5.51[5; 6] 3[3;4]; p=0.000 1[1; 2]; p=0.000 010; 1];
p =0.000
QuickDASH
Grou Preoperatively In 2 months In 6 months In 12 months
p p =0.000 p =0.000 p =0.000 p =0.000
1 49 [48; 51] 28 [26; 32] p = 0.000 18 [17; 19] p = 0.000 15[14; 16]
p =0.000
2 551[54; 57] 37.5[36; 39] p = 0.000 25[23.5;26] p=0.000 18 [17; 18]
p =0.000
Range of motion in the affected joint, deg.
Grou Preoperatively In 2 months In 6 months In 12 months
P p=0.001 p =0.000 p =0.000 p=0.032
1 36.5[33; 40] 67 [65; 69] p = 0.000 70 [68; 71] p = 0.000 70 [69; 72]
p=0.000
2 32[28; 36.5] 60 [57.5; 62] p = 0.000 65 [63; 67] p = 0.000 69 [68; 70.5]
p=0.000
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DISCUSSION

Clinical material analysis demonstrated that
patients with MCs are initially referred to
physicians of various specialties: surgeons,
dermatologists, trauma and orthopedic surgeons,
plastic surgeons, and hand surgeons specializing
in this pathology.

Clinical examination showed high specificity
of MC clinical picture, including the following
signs:

— presence of a mass covered by thinned skin
(which makes it look like a fluid-filled transparent
bubble);

— typical location on the dorsal finger surface
in the area of the distal interphalangeal joint, in
the periungual or subungual area, less often — in
the area of the proximal interphalangeal joint;

— thin skin over the cyst is easily damaged
resulting in a weeping wound with clear mucosal
discharge;

— MC located close to the nail plate can
compress the nail, deforming it and its bed.

The main condition for a good MC treatment
result (as well as for all soft tissue tumors and
tumor-like formations of the hand) is timely
and adequate diagnosis [6, 12, 15]. However, the
analysis of care provided to group 2 patients at
initial presentation showed a large number of
diagnostic and treatment mistakes, including
inappropriate procedures or palliative surgical
interventions, which indicates the low awareness
of medical professionals of this pathology.

Despite the specific clinical picture of MC, the
diagnostic algorithm in case of this pathology
should include additional diagnostic methods.
Results of clinical tests for MC, as well as for all
benign tumors and tumor-like formations of the
hand, are nonspecific [17, 18, 19]. Traditional
preoperative morphologic studies, such as
smears and puncture biopsy, are contraindicated
due to inadmissibility of damage to the cyst wall
(because it inevitably leads to the formation of
a non-healing wound) and low reliability [3].
But since, according to the literature [1, 2, 3]
and our own observations, MCs occur in joints
affected by osteoarthritis with the development
of osteophytes and subsequent mucoid
transformation of the periarticular connective
tissue, the diagnostic algorithm must include
X-ray,which reveals the most important elements
for the differential diagnosis of MCs:

— connection with the corresponding
interphalangeal joint;

— presence of degenerative-dystrophic
changes in it (signs of osteoarthritis);

— compulsory presence of osteophyte.

Underestimation of X-ray as an obligatory
method of examination to detect osteophytes,
in our opinion, is due to the fact that performing
X-rays in two or even three views is not always
sufficient to detect osteophytes. In some cases, in
patients with clinical signs of MC, it is necessary
to examine the joint in all views, i.e., to perform
multiple view radiography.

The soft tissue nature of MCs determines
the need to study this neoplasm using
ultrasonography. MC is visualized as a mass of a
round or oval shape of an anechogenic structure
(echogenic inclusions are possible). Its pedicle
goes into the joint cavity and ends in the zone of
deformation of the periosteum line of the distal
or (if the MC is located in the area of the proximal
interphalangeal joint) middle phalanx of the
finger, which is explained by the presence of an
osteophyte [3, 5, 18].

Thus, clinical examination makes it possible to
identify signs of MC, which allows to administer
X-ray and ultrasonography to the patient.
Combination of specific clinical, radiologic, and
ultrasonographic signs enables to diagnose MC
in all patients [20, 21].

In the available literature (and in our
observations), there is no indication of the
possibility of MC involution, unlike synovial cysts
(hygromas and ganglia) [22]. Increasing in size,
MCs lead to increased pain syndrome, the wall
of MCs of large size is easily exposed to damage
with the formation of a persisting wound with
possible infection. In addition, the larger the MC
size, the larger the size of the skin flap required
to close the skin defect after its excision [23, 24].

Manipulations, such as cyst puncture, removal
of thinned skin over the cyst, exposure to
chemical agents for the purpose of cauterization,
are inadmissible due to recurrences and compli-
cations: trophic changes, dermatitis, purulent
complications, mycotic lesions. Non-radical
surgeries without excision of the osteophyte (the
origin of MC formation) leads to recurrence. MC
excision without skin grafting with preservation
of the skin defect also leads to its recurrence and
trophic changes of the surgical site [3].
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Based on the treatment results of patients
in both groups, the only correct method of MC
treatment is the operative one. This statement
corresponds to the opinion of a number of
authors [3, 14, 15].

Radical surgery should comprise:

— complete MC excision including its
contents;

— excision of the osteophyte of the phalanx
of the finger on the cyst is formed where;

— formation of an L-shaped or U-shaped
(depending on the size of the defect) skin flap
on the dorsal finger surface (distally, middle and
proximal phalanges);

— closure of the skin defect using the formed
flap.

When performing radical surgical
interventions for MC recurrences, including
osteophyte excision and skin grafting, the
recovery period is longer.

Postoperative histologic examination in case
of MC, as well as in case of any tumor, in our
opinion, is mandatory.

CONCLUSIONS

Thus, the causes of recurrences of mucous cysts
are diagnostic and treatment mistakes. Patients
with mucous cysts should be treated by hand
surgeons (orthopedic trauma surgeons) with
deep knowledge of this pathology. The diagnostic
algorithm should include ultrasonography and
X-ray. The only correct method of treatment is
surgery. When performing surgical intervention,
it is necessary not only to excise the cyst, but also
to perform skin defect grafting with local tissues
after cyst excision and removal of the osteophyte
from the cyst originates where. Rehabilitation of
patients with mucous cysts should include dosed
physical exercises. Disease prognosis is favourable
as long as the treatment tactics is chosen correctly,
the surgery is performed timely, and the patient
is managed properly during the rehabilitation
period.
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Kpocc-KynbTypHasa agantaums M Banuaaums
pycckosnsbiuHoi Bepcuu Michigan Hand Outcomes Questionnaire

A.P. MuponoB!, A.C. lemun !, JI.LA. PogomanoBa !, H.B. A6gu6a !, M.]I. Yirakos?,
K. ITnotuukoBc®, E. MoBuanc?

! @I'BY «HayuoHanbHblli MeOUYUHCKUTI uccnedosamesbCkuli yeHmp mpasmamosiozuu u opmoneduu um. P.P. BpedeHa»
Munsdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

2 000 «J/Iaxma KnuHuka», 2. Cankm-ITemep0ype, Poccus
3 Puxcckas 60cmoyHas KauHuueckas yHusepcumemckas 60nsHuyd, 2. Puea, Jlameus

Pedepar

AxmyansHocms. Michigan Hand Outcomes Questionnaire (MHQ) — omHa 13 HauboJee 4acTo UCIOIb3yeMbIX CIIEIMATU3N-
POBaHHBIX MIKAJI JJIS1 OLI@HKY MallieHTaMM COCTOSIHUSI KUCTU U 3arisiCThsl. OIHaKO IO HAaCTOSIIero BpeMeHM Likaia He 6bl1a
BaJIMAVPOBaHA Ha PYCCKUIL SI3bIK.

IJens — Bamuaanus U KPOCC-KyAbTYPHAs aalTallMsl PYCCKOSI3bIYHOI Bepcuy onpocHuKa MHQ 11 manyeHToB ¢ 3a6oeBa-
HUSIMU KUCTU.

Mamepuan u memodsl. Banupanys 1 KyJIbTypHast afantauysi IpoBOLMUIach B HECKOIBKO 3TAIOB: MPSIMOIL ITepeBot, 06-
paTHbINi nepeBof, GoOpMUpPOBaHKe NpeABapUTENbHOI BepcuM, MUIOTHOE TeCTMpOBaHMe (IIpeTecTMHT), popmupoBaHue
OKOHYaTeIbHOI BepCuM, C IOMOIIbI0 KOTOPOIi 6bLIN OfpolieHb! 50 manueHToB, U3 HUX — 29 My>kumH (58%) u 21 skeHIIMHA
(42%), cpenHMit BO3pacT KOTOPBIX cocTaBmil 52,7 (25-84) net. Janee 6blia IpoBefieHa OlleHKa ICUXOMeTPUUeCKUX CBOJCTB
OTPOCHMKA: BaTMAHOCTb, 3(MEKTHI «ITOTOMKA» U «I107Ia», BHYTpeHHee cooTBeTcTBME (00 KpoH6axa), BOCIIpOM3BOAMMOCTb,
3am0MHSIeMOCTb. [TaliMeHThI 3aI0MHSIIM ONTpocHMK MHQ mmpy nepBuMYHOM 06palieHuy K TpaBMaToJIOTy-0pTOIely 4 IIOBTOP-
HO Ha C/lefylolnii JeHb. BoCIIpoM3BOAMMOCTh OLleHMBAIAach C IOMOIIbI0 KO3 duliMeHTa BHYTPUKIACCOBOI KOPPeIsLuu
(ICC — intra-class correlation coefficient). BanuaHoCTb oLleHMBaIACh IIyTeM M3yUeHUs] B3aMMOCBSI3Y Pe3yIbTaTOB UCCIeIy-
€MOro OIIPOCHMKA C pe3yJbTaTaMy BaluaupoBaHHoOro B Poccun onpocHmka DASH.

Pe3ynsmamet. B pamkax ucciaefoBaHus Oblia MMoydeHa OLleHOUYHAsT MIKala ¢ XOPOIIMMY IICUXOMeTPUUYeCKMMM CBOCTBA-
mu: BammaHocTs — 0,726; p<0,001; a Kponbaxa >0,9; 95% 1Y (0,65-0,97); BoctiponsBogumocts — 0,92 (0,87-0,96); 3amon-
Hsemoctb — 100%; s dexT «mmoTonka» Habmogancs B 42 Borpocax — 1-20, 22-27, 35, 37, 38, 42, 46-57, apdekr «mona» —
B 13 Bompocax — 17, 20, 28-32, 39-41, 43-45.

3axnoueHue. Pe3ynbTaThl UCCAEIOBAaHMS BAIMIHOCTA M PETECTOBOI HaLeKHOCTU PYCCKOSI3bIYHON Bepcum mikanasl MHQ
CBUIETEeNbCTBYIOT O TOM, UTO OHA SIBJISIeTCSI HaleXKHBIM U IOCTOBEPHBIM MHCTPYMEHTOM OLleHKU bYHKUMY, 6011, 3CTeTH-
YeCKOTO0 KOMITOHEHTa M 0011eii yOBIEeTBOPEHHOCTM MAllMEHTOB COCTOSIHMEM KUCTU U 3aISICThsI, KOTOPAsi MOXKET HIMPOKO
MCIIONIb30BAThCSI OTeUeCTBEeHHBIMM UCCIEeS0BATEISIMY B TPAKTUUECKOI Y HAYUHOI esiTeTbHOCTI.

KnioueBbie cimoBa: Michigan Hand Outcomes Questionnaire, MHQ, pycckosi3piuHasi BepCus, SI3bIKOBAsl U KyJIbTypHast
afanTaius OpPOCHMKA, TOBPEKAEHMS U 3a00/IeBaHNUST KUCTM.

IOna uutupoBauus: Muponos A.P., llemun A.C., YirakoB M.]I., PomomanoBa JI.A., A6nu6a H.B., [lnotHukosc K.,
MosuaHc E. Kpocc-kynbTypHas amanTtainus M BaduJanus pycCKos3bluyHOM Bepcum Michigan Hand Outcomes
Questionnaire. Tpasmamonozust u opmonedus Poccuu. 2024;30(1):25-31. https://doi.org/10.17816/2311-2905-17410.
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The Russian Version of the Michigan Hand Outcomes Questionnaire:
Cross-Cultural Adaptation and Validation
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Abstract

Background. The Michigan Hand Outcomes Questionnaire (MHQ) is one of the most commonly used specialized scales to
assess function, pain, aesthetic component, and overall patient satisfaction with their hands and wrists. However, to date,
the scale has not been validated into Russian.

Aim of the study — validation and cross-cultural adaptation of the Russian-language version of the questionnaire for
patients with hand diseases MHQ.

Methods. Validation and cultural adaptation were carried out in several stages: forward translation, back translation,
formation of a preliminary version, pilot testing (pretesting), formation of the final version, with the help of which
50 patients were interviewed, of which 29 men (58%) and 21 women ( 42%), whose average age was 52.72 (25-84) years.
Next, the psychometric properties of the questionnaire were assessed: validity, ceiling and floor effects, internal consistency
(Cronbach’s o), reproducibility, completion rate. Patients completed the MHQ questionnaire upon initial visit to an
orthopedic traumatologist and again the next day. Reproducibility was assessed using the intra-class correlation coefficient
(ICC). Validity was assessed by studying the relationship between the results of the questionnaire under study and the
results of the DASH questionnaire validated in Russia.

Results. As part of the study, a rating scale was obtained with good psychometric properties: validity — 0.726, p<0.001;
Cronbach’s o >0.9, 95% CI (0.65-0.97); reproducibility — 0.92 (0.87-0.96); occupancy rate — 100%; the ceiling effect is
observed in 42 questions 1-20, 22-27, 35, 37, 38, 42, 46—57, the floor effect in 13 questions — 17, 20, 28-32, 39-41, 43-45.
Conclusions. The results of the study of the validity and retest reliability of the Russian version of the MHQ scale indicate
that it is a reliable and reliable tool for assessing the function, pain, aesthetic component and overall satisfaction of
patients with respect to their hands and wrists, which can be widely used by domestic researchers in practical and
scientific activities.

Keywords: Michigan Hand Outcomes Questionnaire, MHQ, Russian-language version, questionnaire cross-cultural
adaptation, injuries and disorders of the hand.
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BBEJEHUE

ITo coBpeMeHHBIM JaHHBIM, KUCTb — Hauboee TpaB-
MMpPYeMbIit CeTMeHT KOHEUHOCTH B CTPYKTYpe 00111ero
TpaBMaTM3Ma OIOPHO-ABUTATENbHOTO ammnaparta [1].
JleueHe MOIOOHBIX MMOBPEKAEHMUI IJI KUCTEBBIX XU-
PYPTOB OCJIOKHSIETCSI HeOOXOOMMOCTBIO IPOCIEXMU-
BaTh CBSI3b MEXIY 00beMOM M XapaKTepoM BMellla-
TeJbCTBA U MOCTIeAYIOIMMU TTPobieMaMu TalyeHTa,
BJIMSIOIMMM Ha KadyecTBO ero XXusHu [2]. 1 xora ka-
YeCTBO XU3HU He MOKeT ObITb OlLleHeHO OObEeKTUB-
HO, CYLIECTBYIOT pasjiMyHble MHCTPYMEHTBI OLIEHKMU,
TaKkMe KaK OMPOCHMKMU, pa3paboTaHHbIe CIelaabHO
IIST TAKUX CIy4YaeB. ITU MHCTPYMEHThBI JO/IKHbBI ObITh
KOpPPEeKTHO IepeBefeHbl, afanTUpPOBaHbl, BaJIUINPO-
BaHbl M IIpOTeCcTHpoBaHbl [3]. HeBbInmomHeHMe 3TUX
YCIOBUIT MOXKET IIPUBECTU K OMIMOOUHOI MHTEepIIpe-
TalluM OAHHBIX U (GOPMUPOBAHUIO HEIIONHOLIEHHOM
CTaTUCTUYECKOI KapTuHbl. Kpome Toro, mposefe-
HMe oIpoca MalyeHTOB MOCPeCTBOM CIeLaabHbIX
aHKeT JaeT MpeAcTaBieHMe O pa3HbIX acleKTax Ka-
YyeCTBa JXKU3HU, TaK KaK CyObeKTMBHOe MHEHMe Talu-
€HTa O ero COCTOSIHUM 3[40POBBbSI MOXET OTIMYAThCS
OT CyXIeHUsS MeOULVHCKOTO IepcoHasa, 0CO6eHHO
3TO KacaeTcs 60/eBoro cuHapoma. OTIpOCHMUKY TOMO-
raloT BBISIBUTH 3TU OTJIMUMSL B PYTMHHONM KIMHUYEC-
KOJi MpaKkTUKe Y YAYYIIUTb KauecTBO MeAULIMHCKOIA
romoum u yxona [4].

Ha nmaHHBIi MOMEHT [OJIS PYCCKOSI3BIUHBIX CIie-
LIMaaAUCTOB afalTUPOBaH U BadMIUPOBAH TOJb-
KO OAVH OIMPOCHMK JJIs1 OLleHKU (PYHKIMM BepxHeil
koHeuHoctu — DASH (Disability of Arm, Shoulder
and Hand) [5]. IIpu Bcex MO/MOKMUTETbHBIX KaUecTBax
3TOTO MHCTPYMEHTA, M HECMOTPSI Ha MHOTOJIETHUIA
OTIBIT €TO UCI0JIb30BaHMS, MIPUXOAUTCS IPU3HATD €ro
HecIenGUUHOCTh ¥ HeNOCTATOYHYI0 UYBCTBUTENb-
HOCTb OTHOCUTEJIIbHO IaTOJNIOTUII KUCTH, 3arsiCThs,
MaJIbLIEB.

IJist TIosTyyeHMs] KaueCTBEHHO OOGpaTHO CBS3H,
yITy4lIeHUsI MeIULIMHCKOTO YXOZ,a ¥ KaueCTBa IeYeHUSI
0COOEeHHO BaskHO MCIT0/Ib30BaTh BHICOKOUYBCTBUTEb-
HbIN, HAAEKHbBIM U BaJIMAHBINA ONMPOCHUK. [IpuMepom
TOCIeOHEr0o MOXeT CIYXUTb MuuYMraHckuii ompoc-
HMUK [Ji TIAUMEeHTOB C 3abo/leBaHUSIMM KUCTU —
Michigan Hand Outcomes Questionnaire (MHQ),
npennoskeHHbrit B 1998 r. K. Chi Chung ¢ coaBTOpa-
MU [6]. JOCTOMHCTBaMM OIIPOCHMKA SIBJISIOTCS €ro
MPOCTOTa M BO3MOKHOCTb 3arlOJHEHUS MalMEHTOM
camocrosaTesibHo. MHQ 6b1 mepeBefeH, amanTu-
pOBaH ¥ BaJMIMPOBAaH Ha pPa3HBbIX S3bIKaxX: LIBE[-
ckoM [7], manarickom [8], duHCKOM [9], UTANBIHCKOM
[10], monbckom [11], Typeukom [12], Hemenkom [13]
U HUepiaaHnckom [14].

[lig mpMMeHeHMsI JAHHOTO ONPOCHMKAa B OTeye-
CTBEHHOJ KIMHUYECKON MpaKTuKe HeoOXOOMMO BbI-
TIOJIHUTb SI3IKOBYIO U KyJAbTYPHYIO aaNTalIo, pei-
CTaBJ/ISIIONIYI0 €000V MHOTOCTYII@HUYATBIN IPOIece

MIPUIOAHNUS OITPOCHUKY SKBUBAJIEHTHOCTY OPUTVHATY
C YYE€TOM S3THOJMHTBUCTUUECKUX OCOOEHHOCTEN TI0-

myssiimy [15].
Llenvto  McCenOBaHUS — SIBISETCS  BaIUOALUS
M KPOCC-KY/IbTYpPHas  ajamnTalyusl  PYCCKOSI3bIU-

HOJi Bepcuyu ompocHuka Michigan Hand Outcomes
Questionnaire.

MATEPHAJI 1 METO/1bl

[Tpouecc Banmumaumum 1 Kpocc-KyAbTYpHOI afanTauumn
PYCCKOSI3BIYHOM Bepcum onpocHuka MHQ mnposo-
IWICS B CTPOTOM COOTBETCTBUM C MEXIYHAPOLHBIMU
Kputepusimu, paspaboranubiMu F. Guillemin c coas-
TOpamu [4], ¥ COCTOSIT U3 IISATY LIAroB.

[ITar nepBbIi — NPSIMOJ ITEPEBO.

[IBa HOCHUTENSI PYCCKOTO SI3bIKa HE3aBUCUMO APYT
OT Jpyra IiepeBelu MCXOLHYI0 BEPCUIO OIPOCHMKA
MHQ Ha pycckuii f3bIK. [lepBblii TepeBOIUNK — TpaB-
MAaTOoJIOT-0OpTOoIes, 3HaKOMbI ¢ aHkeToit MHQ; BTO-
poit — mpodeccroHaNbHbIN TTepeBOAUMK, He 3HAKO-
MbIit ¢ KOHUIenuuein onpocHuka MHQ. O6a mpsiMbIxX
repeBoja MojJjeXaayu cpaBHeHuIo. Pa3inuHbie 1 He-
OJHO3HAYHble TePMMHBI ObUIM 3aJ0KyMEHTUPOBAHbI,
06CY>KIIeHbI IBYMSI TIepeBOAUMKAMMY, TTOC/Ie Uero Ipsi-
Mble TlepeBOfbl ObLIY 00beqHEeHBL.

[Ilar BTOpOJ#1 — 06paTHBIN IIePEBO/I.

JIBa HOCUTENSI aHIIMIACKOTO SI3bIKa C MEAULIMHCKUM
ob6pa3oBaHMeM, Bafeole PYCCKUM SI3bIKOM U He
3HaKoMble ¢ aHkeToit MHQ, 10 OTAeIbHOCTU TepeBe-
J1 0ObeIMHEHHBIM MPSIMON MepPeBOI Ha aHIIMIACKUIA
sI3bIK. 3aTeM 06a O0OpaTHBIX IepeBoja IOJJIesKaIn
CPaBHEHMIO C UCXOJHOM aHIJIUICKON BepCuei Orpoc-
HMKA, UYTOOBI YIOCTOBEPUTHCS, OTpakaeT U TepeBe-
JleHHasl BepCusl TO JXe COAEePsKaHMe, UTO U UCXOTHAs.

[ITar TpeTmit — 3KCIIepTHast KOMUCCUSI.

[TpenBapuTenbHbIl IEPeBOL, ObLIT M3YUeH YEThIPhMSI
repeBoAYMKaMU U TPYIINON IaBHBIX UCCIeN0BaTeel.
OCHOBHOJ1 3amayvelt 3TOro sTamna sIBJISVIOCh BbISIBIIEHNE
JII0OBIX PacXOXKIeHMI B 3HAUEHUU UCIIONb3yeMOit Tep-
MUHOJIOTUM U TIOTyYeHME HauTyyllero BO3MOXKHOTO
repeBojia, KOTOPbIM M ObLI ITpeBapUTETbHbBIN Bapu-
aHT PyCCKOsI3bIYHOM Bepcum MHQ.

[lar yeTBepThI/i — TeCTUPOBAHME IIpeABaAPUTE/Ib-
Hoi1 Bepcun MHQ.

B xope Tekyl1ero sramna c UCIo/Jb30BaHUEM Ipef -
BaputenbHoit Bepcuu MHQ 6bLIO MPOBENEHO aHKe-
TUpoBaHue 30 ManMeHTOB C Pa3IMYHONM [1aTOIOTHUEN
KUCTU, TOCOUTAIMU3UPOBAHHBIX [Ji1 OIEPaTUBHOTO
sneyeHys. I[Io OKOHUYaHMM aHKETMPOBaHMSI BCe Maly-
€HTbI ObIM OTIPOLIEHBI IJIS1 U3YUeHUS UX TIOHUMaHMS
KaXJOro BOIMPOCa aHKeThbl. Pe3ynbTaThl 3TOro 3rama
OBV IOBTOPHO Oll@HeHbI IVIaBHBIMM MCCIeIoBaTeNS -
MM, TIOC/Ie uero 6bi1a chopMupoBaHa OKOHUATETbHAS
Bepcus onpocHmuka MHQ.

[Ilar msThIVi — TecTUpoBaHUe GUHATBHON BEepCUN
MHQ.
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Ha sakmiounTe/NbHOM 3Tare TeKYIero Mccjieno-
BaHMs OBLJIO TIPOBEIEHO aHKeTHpoBaHue 50 maim-
€HTOB C pa3/JIMYHOI MaTOJOTMUEN KUCTU, TOCIIUTAIIN -
3MPOBAHHBIX /IS OIePAaTUBHOTO JieYeHUSI B IePUO]T,
c sHBaps no man 2023 r. AHKeTUpOBaHMe B COOTBET-
CTBUM C Kiaccudurauyeil BUIOB aHKETHMPOBAHMUS
SIBJISIIOCH [16]:

1) 1o cTerneHu oxBaTa — CIUIOLIHBIM,

2) TI0 KOJIMYECTBY YUaCTHUKOB — TPYIIIIOBBIM,

3) 10 BUAY BOIIPOCOB — 3aKPBITHIM,

4) 110 cr1oco6y KOHTaKTa — JIMUHbIM,

5) mo crmoco6y mpemocTaBieHus] MHGoOpManuu —
Ha MevyaTHOM OCHOBE.

[ToMMMO HeEIOoCPeACTBEHHOIO IlepeBoja ObLia
MMpoBe[leHa ajarTalus ITyHKTOB OINPOCHMKA, Kacaio-
mMxcsl Hauboiee pacIpOCTPAHEHHBIX HAaIMOHAIb-
HOCTel M rpynn pacnpeneneHusi HacenreHust PO mo
IOXOAaM, a TaKKe CIelUM(pUKA POCCUIICKOI CUCTEMBI
00pa3oBaHMs™ .

ITanmmeHTHI

B uccnemoBanne 6pUIM BKIOUEeHb! 50 manyueHToB: 29
My>kumH (58%) u 21 skeHmuHa (42%), cpemHUiT BO3-
pacT KOTOphIX coctaBuia 52,7 (25-84) ner (tabn. 1).
B mcciemoBaHye 6bUIM BKIIOYEHDI MTALIMEHTHI JTI060T0
nosia crapuie 18 jeT, Blagerole PyCCKUM SI3bIKOM
M TMChbMOM, CTpafaroliye 3a60/MeBaHUSIMU KUCTU U
OXXMIAIONIMeE OTIePATUBHOIO JIeUeHMS.

Tabnauya 1
XapakTepuCcTHKa NalieHTOB
II0 IIOJTy M Bo3pacTty (n = 50)
[Mon [Tokasarens

My>KUMHBI

abce. (%) 29 (58)

cpenHuit Bo3pact, M£SD 52,4+¥14,9

(min-max) (25-79)
JKeHIIHBI

a6c. (%) 21 (42)

cpepgHMit Bo3pact, M+SD 53,1+13,4

(min-max) (34-84)
O61mmit cpegumit Bospact, M=SD 52,7+14,04

[Tpu rocouTanM3a Uy MayeHThbl 3aTTOTHIIN Qu-
HaJIbHYI0 Bepcuio onpocHuka MHQ m ankety DASH.
DASH — 53T0 ompocHMK 13 30 IIYHKTOB-BOIIPOCOB
MO OlleHKe BBINOJHEHMS MOBCeTHEBHbIX MeCTBUIA,
60JIeBbIX OIIYINEHMI, 00IIell yaOBJIETBOPEHHOCTY
MamyeHTa BepxXHeil KOHEYHOCTbIO 3a IIpPOIIeIIyio
Henemo.

CraTucTUYeCcKuil aHaInu3

CraTucTUUecKuii aHaau3 IMPOBOAUJICA TPU ITOMO-
my nporpaMMHoro obecrieuenusi: STATISTICA 12 u
Microsoft Excel (2010). B uccnegoBaHmu OLieHUBAINCH
CJlefyollye CBOMCTBA ONPOCHMKA: BaIUIHOCTb, BHY-
TpeHHee COOTBETCTBYE, BOCIIPOU3BOAUMOCTD, 3hdex-
ThI «ITIOTOIKA» U «I10JIa», 3aTI0JTHSIE€MOCTb. BaquIHOCTD
paccuMThIBa/Iach IyTeM aHajlM3a CUJIbl KOppensiliu-
OHHOJ CBsI3U Mexny pesyabratamyu MHQ u DASH
Cc wucrnonb3oBaHueM Kko3dpduuyenta CrnupmeHa.
BHyTpeHHee COOTBETCTBME PYCCKOSI3BIYHONM BepCUun
MHQ 6bl10 moayyeHO ImyTemM pacueta o Kpon6axa.
ITOT KPUTEPUIT AEMOHCTPUPYET, HACKOIBKO BOIIPOCHI
aHKeThI COTIACyIOTCSI MeKAy Co00ii U He TTPOTUBOpe-
JaT Apyr ApyTy.

Bocnponu3BoguMMoOCTb  PYCCKOSI3BIUHONM — BepCUU
MHQ wm3Mmepsinacb myTeM IIOBTOpPHOI paszaum 20
nauyenTam onpocHuka MHQ Ha wienyrommii geHb
Nocjie TecTUpoBaHus. s aHanmsa CBSISU MeEXAY
TIepBUYHBIM U TIOBTOPHBIM 3arl0JIHEHMEM aHKEThI UC-
MOJIb30BaJICST KO3DUIIMEHT BHYTPUKIACCOBOI KOP-
pensiuu (ICC).

PE3VJIbTATbBI
BHyTpeHHee COOTBeTCTBUE

BHyTpeHHee cooTBeTCcTBME pycckoii Bepcuu MHQ
OBLIO TOMYYEeHO IyTeM BbIUMCIeHUsT o KpoHb6axa.
IlaHHBII KpUTEpUil TeMOHCTPUPYET, HACKOJIbKO BO-
MPOCHI AHKETHI COTTIACYIOTCSI MEKAY CO00i1 U He Tpo-
TUBOpeYaT APyr Apyry. B HaiieM mccaeqoBaHMM Mbl
nosyuamiu mokasarenu >0,9; 95% I (0,65-0,97), uto
CBUJIETETLCTBYET O BICOKOV CTeTIeHM COIJIaCOBaHHOC-
TU aHKeTbI (Tabi. 2).

Tabnuya 2
BuyTpenHee coorBeTcTBUe MHQ
Paspen Kon-o Kuetb ¢
) BOIIPOCOB Kponb6axa

OYHRIUS 5 IIpaBas 0,95

JleBast 0,95

IToBcemHeBHas 5 IIpaBas 0,97
aKTUBHOCTh

JleBas 0,95

7 O6e 0,93

Pa6ora 5 - 0,92

Boib 5 - 0,65

dcTeTHKa 4 IIpaBas 0,65

JleBas 0,84

YI0BIE€TBOPEHHOCTD 6 [TpaBasg 0,96

JleBast 0,93

* OepepasbHAast CTY)KOa roCyJapCTBEHHOM cTaTuCTUKY. COlMaTbHO-9KOHOMMYECKOe MookeHue Poccun. 2018.
@enepanpHasi CTYK6a rocygapCcTBEHHOM cTaTUCTUKY. VITOTM Becepoccuiickoit mepenucy Hacenenus. 2020.
®denepanbHbIi 3aKOH OT 29 mekabpst 2012 r. N 273-®3 «06 ob6pasoBanmu B Poccuiickoit Pepepaunn» (pen. ot 17 pespans 2021 r.).
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BocnpousBoaumMocThb

BocriponsBoauMoCTh PyCcCKOsI3bIYHOM Bepcun MHQ
M3MepsIach METOOM MOBTOPHOI pasmaum 50 mauu-
€HTaM UIEHTUYHBIX SK3eMIUISIPOB aHKET Ha CJIeAyIO-
LMl JeHb [0cie ITIepBUYHOro TectupoBanus. Ilocie
3ar0JIHEHMS BTOPOV aHKeThI aBTOPbI UCIIONIb30BaIU

KO3 UIIMEHT BHYTPUKIACCOBOM KOPPEISIIIUM [JIST
aHanaMsa CBSI3M MeXAy IepBUYHBIM U IMOBTOPHBIM
3aro/iIHeHMeM ONpPOCHMKA. BbII TMoayueH xopoini
nokasarenb 0,92 (0,87-0,96), 4TO MO3BOSIET CYAUTH
O BBICOKO} CTeIlleHM BOCIIPOU3BOIAMMOCTY aHKeTbI
(Tabm. 3, 4).

Tabnuya 3
IMokasarenmn MHQ nipy nmepBMYHOM ¥ IOBTOPHOM 3amojiHeHuu (n = 50)
[TepBUYHOE 3aIIO/IHEHNE [TOoBTOpHOE 3aI0/IHEeHe
Paspen
Cpenuuit 6amt SD Cpenumnit 6amn SD
OyHKUMS TPABOI KUCTU 72,00 29,48 71,25 30,21
QOYHKLMS JI€BOI KUCTU 64,50 31,07 65,00 31,49
O6mrast GyHKIMS KUCTU 68,25 30,13 68,12 30,62
[MoBcegHeBHAs! aKTUBHOCTb, PaBasi KUCThb 78,25 32,25 78,00 32,46
IToBcemHeBHAast aKTUBHOCTb, JIEBast KUCThb 66,25 36,80 66,50 36,78
IMoBcemHeBHAast aKTMBHOCTD, 00€ KUCTH 59,96 29,62 57,94 31,36
Pa6ora 57,50 26,43 56,25 28,96
Bonb 61,25 25,64 61,75 25,45
JCTeTuKa, mpaBasi KUCTh 34,37 21,02 33,75 20,71
JCTeTUKa, JieBasi KUCTb 45,62 27,13 4781 27,82
Y10B/IETBOPEHHOCTD, IIpaBasi KUCTb 70,20 30,68 71,45 27,84
YI,0B/IETBOPEHHOCTD, JIeBasi KUCTh 62,08 30,22 62,91 30,25
WToro, mpaBasi KUCTh 59,18 13,49 59,11 13,14
HWroro, 1eBast KUCTh 56,45 15,32 57,07 15,81
SD — cTaHgapTHOE OTKIOHEHME.
Tabnuya 4 IddeKThI «IIOTOIKa» U II0JIay»
Tecr-perecr MHQ DdbeKThl «IOTOMKA» U «I10/Ia» HAGMIOHAIOTCS B T€X
oryvasx, Korma 6osbiie 15% ompamiuBaeMbIX Bbl-
ITokasaTenu . .
Pasmen OMparT HIDKHUII MM BEePXHUII BapuaHT OTBETA.
ICC 95% oA B umare ucotemyembix aHkKeT 3Q@EKT «IIOTONKa»
O6bLT BBISBIIEH B 42 Bompocax (1-20, 22-27, 35, 37,
DyHKIpA 0,82 0,73-0,89 38,42,46-57), U3 KOTOPBIX GONBLUIMHCTBO OTHOCSTCS
IToBCeHeBHAS AKTHBHOCTD 0,89 0,75-0,93 K MalueHTam C ABYCTOPOHHMM Ipoileccom. Mcxons
U3 3TOr0, MOXXHO CHeJaThb BbIBO, YTO ITAl[ME€HTHI
Pa6ora 0,83 0,71-0,91 C IBYXCTOPOHHMM IIPOLECCOM CKJIOHHBI OLE€HUBATD
Bors 0.86 0.780.90 CBO1 (PYHKIMOHAJIbHBIA M 6OJIEBOII CTaTyC Kak 00-
’ ’ ’ Jlee TSDKeIbIil, UTO HeOOXOAMMO YUYUTHIBATH IIPU
AcTeTHKa 0,76 0,65-0,82 06paboTke maHHBIX. APDEKT «moyia» GBI BBISBIEH
v 0.84 0.79-0.88 B 13 Bompocax (17, 20, 28-32, 39-41, 43-45), KoTO-
AOBJIETBOPEHHOCTD ’ I pble OTHOCSTCS K BO3MOXHOM HETPYyHOCIIOCOOHO-
Wrtor 0,92 0,87-0,96 CTU TALMEHTOB WJIM K 3CTETMUYECKMM IlapaMeTpam,
BUJIEJCTBME Yero MalMeHTbl MOTYT HAMEPEHHO 3a-
p<0,001. HIKATh pe3y/lbTaThl B IEPBOM C/Tyyae ¥ OTHOCUThCS
MpeHebpesKUTETHHO BO BTOPOM.
BanmuaHocTb P p p

Mexny sHaueHusimu onpocHukoB MHQ m DASH BbI-
SBJIeHAa CUJIbHAas KoppensuuoHHas cBsa3b -0,726
(p<0,001), yTO MO3BOJISIET CYAUTH O BBICOKOW BaJINJ-
HOCTMU MUCC/IeyeMOrO OITPOCHMUKA.

3arnoJTHIeMOCTh

Bcem manyeHTam 6bUIO HOAPOOHBIM 0OPa30M pasbs-
CHEHO, KaK 3aroHSITh aHKeTY, BCIEACTBME YEro ee
3amnonHsaeMocTb coctaBuaa 100%.
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OBCY>XIEHUE

Boicokasi pacripocTpaHeHHOCTb TpaBMaTH3Ma U 3a-
6oneBanuit kuctu B Poccuiickoit depepanum u 1o-
CTOSTHHO YBeJIMUMBAIOIeecs: KOJMYeCTBO OmepaTUB-
HbIX BMeIlIaTeabCTB Ha AUCTAJbHOM OTHAesle BepxXHeii
KOHEYHOCTY BBIHYKIAIOT MCIIOJIb30BaTh OCOObIE MH-
CTPYMEHTBI IJISI OLeHKM (PYHKUMM, 60mu U o6IIei
YAOBJIeTBOPEHHOCTH Tal[eHTa COCTOSIHMEM KUCTeli.
B HacTos1ee BpeMs Y PyCCKOSI3bIUHBIX MCC/Ief0BaTe-
Jieil B apceHasie OleHKY HapyleHus] GyHKIUU KUCTU
€CTh TOJIbKO onpocHuK DASH, obmamatonuit HU3KOM
Crenn@UYHOCThIO, TAK KaK BKIOYAET OILIEHKY IaTo-
JIOTMYECKMX COCTOSIHUM BCeil BepxXHe KOHEUHOCTH,
YTO MOXKET MPUBOIUTH K JIOKHON OIleHKe (QYyHKIUU
KUCTU B CAy4dasxX COIYTCTBYIOIIEl IMaTOJOTUM WU
MpU TIOCTeCTBUSIX MHOXeCTBEHHOJ TpaBMbl UIICU-
JlaTepaJbHON BepXHeil KOHEYHOCTU. TpaBMaTos0ram
U peabuauTOoIOTaM TpebyeTcsl HameXXHBbIN MHCTPY-
MEHT JIJIS1 BBISIBJIEHUSI ITPOGJIEM, C KOTOPBIMM CTAIKM-
BAIOTCS TMAlMeHThl TIPU BBITIOJTHEHMM TTOBCEIHEBHOI
nesaTenbHOCTU. [IJIT MCIIOIb30BaHMUS OMPOCHUKOB
B Pa3HBIX KYJIbTypaXx ITYHKTHI JOJIKHBI OBITH HE TOJIb-
KO aJleKBaTHO TIiepeBeieHbl C JIMHTBUCTUYECKOIA
TOUKM 3pEeHMs], HO U aIalITUPOBAHBI C YUETOM KYJIb-
TYPHBIX OCOOEHHOCTEH, UYTOOBI IMOAIEePKUBATh CO-
JepkaTelbHYI0 3HAUMMOCTb OIIPOCHMKA HAa KOHIIEII-
TyaJIbHOM YpPOBHE.

BHYTpeHHSISI COIMTaCOBAaHHOCTD SIBJISIETCSI BasKHBIM
CBOJCTBOM OIIPOCHMKOB, KOTOpble MpegHa3HaYeHbI

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuxk  ¢uHaHcupoeanus.. ABTOPbI  3asIBJISTIOT
06 OTCYTCTBMM BHENIHEro pMHAHCUPOBAHUS MIPU MPOBee-
HUY UCC/IeIOBaHMSI.

Bo3mocHbIli KOH(AUKIM uHmMepecos. ABTODPBI JIeK/a-
PUPYIOT OTCYTCTBME SIBHBIX U MOTEHIMATbHBIX KOHGINKTOB
MHTEPEeCOB, CBSI3aHHBIX C MyOIMKaIMeii HACTOSIIIe! CTaThu.

Omuueckas 3kcnepmu3a. He nipymeHuma.

UnpopmuposanHoe coznacue Ha
He TpebyeTcs.

nyéauxkayuio.
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IIJIS U3MepeHMs] OIHOV 6a30B0J KOHIIEMIIUY C UCITOJb-
30BaHMEM HECKOIbKUX 3/ieMeHTOB. IlepeBegeHHas
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Wrist Radiographic Indices and Patients’ Performance Following Three
Surgical Methods for Management of Distal Radius Fractures:
A Randomized Single-Blind Controlled Trial

Majid Khalilizad, Farzad Ghezelsofla, Simin Mouodi, Rahmat Jokar,
Seyed Mokhtar Esmaelnejad Ganji, Masoud Bahrami, Sekineh Kamali Ahangar, Soraya Khafri

Babol University of Medical Sciences, Babol, Iran

Abstract

Background. Distal radius fracture has been reported as the most common type of extremity fractures in adults. No treatment
method has been introduced definitely for this type of fracture, especially for maintaining hand function in the best state.
The aim of this study — to assess the functional and radiological outcomes following three surgical methods, including
external fixation, K-wire and external fixation with pinning.

Methods. This parallel-designed randomized controlled trial was conducted on adult patients with intra-articular
fracture of distal radius. The participants were allocated in three research groups with block random sampling, and
were matched for their age and gender. Primary outcome was radiographic parameters, including radial inclination,
radial height, ulnar variance and dorsal/palmar tilt. Secondary outcome was the patient’s performance examined with
DASH and PRWE questionnaires. All participants were followed 6, 12 and 24 weeks after the surgery for evaluation
of these outcomes.

Results. Totally, 78 patients, including 42 male and 36 female with mean age of 46.94+11.05 years completed the research
protocol. Although the four radiologic primary endpoints were in the normal clinical range after the intervention,
a significant statistical difference was observed between the three groups (p<0.001). Also, both DASH and PRWE score
showed a significant decrease after the therapeutic interventions (p<0.001).

Conclusion. The statistically significant difference in the research outcomes of the external fixation with pinning can
show that this treatment method theoretically preserves the anatomical condition better than the other two methods,
and probably has better functional effects on short-term and intermediate-term results following the surgery.

Keywords: distal radius fracture, surgical procedures, pinning, external fixation.
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PeHTreHOMeTpuueckue nokasaTenu ny4esanacTHoro cycraBsa

U PYHKLMOHAJIbHbIE Pe3yNbTaTbl XMPYPruueckoro sie4yeHusa nepenomos
AUCTANIbHOTO OTAENA JIy4eBOM KOCTU C NPUMEHEHUEM

Tpex MeTOAMUK: paHAOMU3UPOBAHHOE KOHTPOMpyeMoe

uccnepoBaHue

Mamskun Xammmsan, @apsapn ezenbcodna, Cummua Myonu, Paxmart JIxkokap,
Cetieq MoxTtap dcmasnuemxan l'anmsku, Macyn baxpamu, Cekune Kamanu AxaHrap,
Copaitsa Xadpu

Babol University of Medical Sciences, Babol, Iran

Pedepar

AxkmyansHocmb. [lepe1oMbl IVICTAIBHOTO OT/IeJIa Ty4eBOi KOCTU SIBJISIIOTCSI CAMBIM PaclipoCTpaHEeHHBIMM Cpefiy BCeX repe-
JIOMOB KOHEUYHOCTe} y B3podibiX. OHAKO O CUX TOp He IMpeAJIoKeHO eAVHO MeTOAVKY jeueHUs JaHHbBIX [1epeioMOB,
KOoTOpas obecreunBasa 6 HAVITYUIITYI0 COXPAHHOCTh QYHKIIVY KUCTU.

Llens uccnedoeanus — oNeHUTb GYHKIIMOHATbHBIE ¥ PEHTTEHOIOTMYECKME Pe3YIbTAThI ITOC/IE TPEX BAPUAHTOB XUPYpruve-
CKOTO JIeUeHMs1: BHenTHel Gukcarym, Gukcaumuy CmiiaMy 1 BHeIIHei Gukcanyy B COUeTaHUM CO CITUIIAMM.

Mamepuan u memodsl. B mapaienbHOe paHIOMU3YPOBAHHOE KOHTPOIMPYEMOe UCCIeoBaHKe ObIIIO BKIIOUEHBI B3POC-
Jible TIALIMEHThI C BHYTPUCYCTABHBIMY TepeioOMaMy IUCTAILHOTO OTHeNa JIyueBoii KOCTh. MeTomoM GI0UHOI paHAOMM-
3aI[MM OHM OBLIM pa3[esieHbl Ha TPU TPYIIbI, COMIOCTABMMBIE TI0 MOy ¥ BO3PACTy. B KauecTBe IEPBOTO KPUTEPUS OIIeH-
KU MCIOJIb30BAIVICh PEHTTeHOMEeTpUYecKye rmapaMeTphbl: Jy4eJI0KTeBO yroj, BbICOTA MIWIOBUIHOIO OTPOCTKA JIy4eBO
KOCTU, JIOKTETYUY€EBO MHAEKC U ThUIbHbII/MAOHHbIN HAKIOH. BTOpBIM KpuTepueM ObIa OlleHKa QYHKIIMOHATbHBIX pe-
3ynbTaToB no mKaaam DASH u PRWE. KoHTposbHbIE OCMOTPBI ITAllMEeHTOB MPOBOAMINCH HA CpOKax 6, 12 u 24 Hef. riocie
orepanuu.

Pe3zynemamest. Ha Bcex 3Tamax McCieJoBaHNS ObUIa TTpOBeleHa OleHKa (GYHKIMOHAIbHBIX Pe3YJIbTAThl 78 Mal[MeHTOB
(42 MY>KUMHBI U 36 JKeHIIMH), CPeIHMIT BO3PACT KOTOPBIX cOCTaBmI 46,94%11,05 siet. HecMOTps Ha TO, UTO OC/IE XUPYP-
I'MYEeCKOT0 BMEIIaTeIbCTBa BCE YEThIPE IEPBUYHBIX PEHTTEHOMETPUUECKYX ITOKa3aTesss ObUIM B Mpefenax HOPMbI, MEXIY
TpeMsl ¥ICCIeyeMbIMY IPYIIIaMy HabII0amach CTaTUCTMUeCKas 3HauuMas pasuuia (p<0,001). Kpome Toro, oTMeuanoch
3HAUMTEIbHOE CHMDKeHMe nmokasaresneii mo mkasaMm DASH u PRWE nmociie onepainm (p<0,001).

3axnouenue. CTaTUCTUYECKM 3HAUMMBbIE OTIMYMSI B PE3Y/IbTATaxX B Cydae BBIMIOTHEHUS BHeNTHEl (GUKCAIMA C UCITOIb-
30BaHMEM CITUII MOTYT CBUIETEIbCTBOBATb O TOM, YTO TMUIIOTETUYECKM JAHHBIN METO[ JIeUeHNsI 006eCcreurBaeT GOMbITYIO
COXPaHHOCTb AaHATOMUM CYCTaBa, YeM JIBa JPYTMX METOIA, U, BEPOSITHO, CIIOCOOCTBYET TOTYUEHMIO JIYUIINUX OIVDKAMIINX
M CPeAHECPOUYHBIX (DYHKIMOHATBHBIX PE3Y/IbTATOB ITOC/IE OTIEPALIVIN.

KiroueBble C/10Ba: TIepesioM AYICTATBHOTO OT/IeNa Iy4eBOoit KOCTHU, XUPpypriudecKkye MeToAbI JeueHust, hyKcanys Cumiamu,
BHeIIHsIsI huxcamysi.

O Ana murupoBanms: Xamwmmsan M., Tesembcodma &., Myomu C., [xokap P., Tammkm C.M.D., Baxpammu M.,
Axanrap C.K., Xadppu C. PeHTreHOMEeTpMUECKME TTOKA3aTeIM Jy4e3arsiCTHOTO CycTaBa U (YHKIMOHAIbHbIE pe3yilb-
TaThl XUPYPruYECKOro JieYeHMs] MepeioMOB MCTaAbHOTO OTHeNa Jy4eBOi KOCTM C NMpUMEHEHMEM TpeX MeTONMK:
pPaHIOMM3MPOBAHHOE KOHTPONMpYEMOe wucciemoBaHme. Tpasmamonoeus u opmonedus Poccuu. 2024;30(1):32-41.
https://doi.org/10.17816/2311-2905-17414.
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INTRODUCTION

Distal radius fracture (DRF) has been reported as the
most common type of extremity fractures in adults;
constitute 17.5% of all fractures [1, 2].

The fractures with more than 2 mm step-off in
the radiocarpal joint and greater than 10° dorsal
tilt are recommended to be treated surgically.
Different surgical techniques and hardware have
been introduced for the management of distal radial
fractures. No one method can be used for all injuries,
and, the surgeon should choose a proper approach
based on the patient’s condition [3, 4]. These
treatment approaches are expected to promote pain-
free movements of the wrist, the patient’s ability to
do his/her activities, and to prevent from degenerative
articular changes in the future [5]. Timely surgery of
these fractures has been recommended to achieve
better long-term outcomes, and also, less disabilities
of the arm, shoulder, and hand [6, 7].

External fixation (EF), open reduction and
internal fixation with Kirschner wire (K-wire), and
external fixation and pinning are important surgical
approaches for management of these fractures [8].
These treatment approaches might have potential
complications, ranging from skin incisions, cosmetic
appearance, and related surgical adverse events which
impact the patient’s satisfaction and functional
outcomes [9].

Different measures have been introduced to
assess the treatment outcomes following the surgical
procedures for DRF; functional and radiographic
parameters are among the most important indices for
this purpose [10, 11, 12].

Given no treatment method has been introduced
definitely for this type of fracture, especially for
maintaining hand function in the best state, this study
aimed to evaluate the functional and radiological
outcomes of three surgical methods.

METHODS
Trial design and blinding

The present study was conducted as a parallel single-
blind randomized clinical trial. The patients did not
know the type of surgical procedure chosen by the
surgeon for treatment.

Patients

All adult patients with intra-articular fracture of
distal radius (type C complete articular fracture
based on AO/OTA Classification of Fractures
and Dislocations [13]) referred to the emergency
departments, outpatient clinics and orthopedic
departments of three state hospitals affiliated to
Babol University of Medical Sciences, north of Iran
who were candidate for surgical treatment were
included in the study, by census. The participants
were allocated in three research groups with block

random sampling. The three groups were matched
for their age and gender.

The inclusion criteria were: people aged 18-65 years
with intra-articular fracture of the distal radius caused
by trauma. Exclusion criteria included: pathological
fractures other than trauma (tumor, disease or other
reasons), simultaneous fracture of the upper limb on
the same side, patients who did not want to participate
in the research, Sudeck’s atrophy, and patients who had
clear osteoporosis on radiographs.

Sample size

Considering a study power of 80% at a confidence level
of 95%, and a decrease of 2 units in the pain severity
in three study groups and a drop of 10%, the sample
size was determined to be 30 individuals in each group
(totally 90).

Interventions

The patients were divided into three groups:
K-wire technique for group 1, external fixation for
group 2, and external fixation with pining for group 3.
All surgical procedures were carried out with a
standard protocol under general or local anesthesia.

K-wire technique (group 1) was carried-out with
closed reduction, and fixation with pins (3 or 4 pins
were used depending on the shape of the fracture).
In this method, closed reduction of the DRF was
performed under the C-arm guide in the operating
room, and the pins were placed crosswise. One or two
pins were placed from the styloid process of the radius,
and one or two pins from the opposite side. After
making sure of the correct reduction, the long arm
cast was taken. The conducted reduction and fixation
were controlled with anteroposterior (AP) and lateral
radiographic views during the surgical operation.
The patients underwent immobilization cast for
6 weeks, 4 weeks of long cast and 2 weeks of short cast.

The external fixator (for group 2) was placed
using 2.5 mm Schanz pins in the second metacarpal
bones and 3.5 mm pins in the radius, proximal to
the fracture site. In this method, under the C-arm
guide in the operating room, reduction of DRF was
performed. The reduction was checked with AP and
lateral radiographic views. Subsequently, one Schanz
pin was placed in the distal part of the fracture and
inside the second metacarpal bone, and another one
was placed inside the shaft of the radius, the wrist was
placed under tension, and after sufficient distraction,
the rods were placed on the Schanz pins, and finally
the next Schanz pins were placed distally and
proximally. The fixator included four Schanz pins, two
rods and eight rods to Schanz-clamps to fix the rod.
Finally, after making sure of the correct reduction, the
long arm splint was taken [14]. The external fixator
was removed 6 to 8 weeks after the intervention.
No additional wire was used in these patients.
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In the external fixation with pinning (group 3), the
procedure of fixation was conducted with the same
technique mentioned for the group 2. In addition to,
2 or 3 pins were used for fixation of the fracture site,
depending on the patient’s condition. In this method,
under the C-arm guide in the operating room, the
closed reduction of DRF was performed. The reduction
was checked in the AP and lateral radiographic views.
After making sure that the reduction was correct, the
long arm splint was finally applied.

The patients of the three study groups were taken
a wrist radiograph, immediately after the surgery.
They were discharged from the hospital 24 hours after
the intervention, while were prescribed to take an
appropriate antibiotic medication (cephalosporin of
the first generation) for three days, and were advised
to move their fingers, actively.

Radiography was repeated two weeks after the
intervention; and the patients were followed to check
the fracture reduction. Subsequently, the participants
were followed 4 weeks after the intervention to
shorten the cast in group 1 patients. The last visit
was performed at the time of pin or external fixator
removal.

Physiotherapy was requested for all patients after
the operation.

OUTCOMES ASSESSMENT

Primary outcome was radiographic parameters,
including radial inclination, radial height, ulnar
variance and dorsal/palmar tilt [15]. These markers
were assessed immediately after the surgery,
then the 6™, the 12* and the 24" weeks after the
intervention.

Secondary outcome was the patient’s performance.
All participants were followed 12 and 24 weeks after
the surgery for evaluation of this outcome. The Persian
version of the Disabilities of the Arm, Shoulder and
Hand (DASH) outcome measure, and Patient Rated
Wrist Evaluation (PRWE) questionnaire were used for
assessment of the patient’s performance [15, 16].

DASH questionnaire includes 30 items. Normal
DASH score is less than 15; a score of zero means
no disability, and a score of 100 indicates severe
disability [16].

The PRWE questionnaire contains 15 items,
5 of which are about intensity and repetition of

pain and 10 questions about the patient’s ability to
perform daily activities. A score of 100 means severe
disability [15].

Statistical analysis

The collected data was analyzed using SPSS statistical
software (version 26). Chi-square, t-test, and paired
t-test were used for data analysis. P-value less than
0.05 was considered as the significant level.

RESULTS

Totally, 78 patients, including 42 (53.8%) male and 36
(46.2%) female with mean age 46.94+11.05 (a range
of 19-65) years completed the research protocol.
Participant flow is presented as Figure 1 to show
the number of participants in each group who were
randomly assigned, received intended treatment, and
were analyzed for the research outcomes.

Baseline characteristics of the participants in three
research groups is presented in Table 1. This table
represents no significant difference between these
groups about their age, gender and the side of hand
injury (p>0.05).

Radiographic indices have been compared
between the study groups in Table 2. This table shows
that although the four radiologic measures (radial
inclination, radial height, ulnar variance and dorsal/
palmar tilt) were in the normal clinical range after
intervention, a significant statistical difference was
observed between the three groups (p<0.001). Also, an
example of radiographic images before and after the
three mentioned procedures is shown in Figure 2.

When the groups were compared 2 by 2 about
the height of the radius, no significant difference
was observed between the two groups of K-wire
and external fixation after the surgery on the 0 day
(p = 0.249), 6 weeks (p = 0.135), 12 weeks (p = 0.066)
and 24 weeks (p = 0.216) after the surgery; however,
the group of external fixation together with pin had a
significant difference with external fixation (p<0.05).
The height of the radius in the third group was better
than that of the other groups.

Patients’ performance following the three
mentioned surgical interventions has been
summarized in Table 3. Both DASH and PRWE score
showed a significant decrease after the therapeutic
interventions (p<0.001).
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Fig. 1. Flow diagram of the study

Table 1
Baseline characteristics of the participants in three research groups
Study groups
Characteristics K-wire External fixation External fixation with | P-value
(n=26) (n=26) pinning (n = 26)
Gender (Number/Percent)
Male 15 (57.7) 14 (53.8) 13 (50.0) 0.857
Female 11 (42.3) 12 (46.2) 13 (50.0) :
Age (Mean*SD) 46.50+12.14 47.69+10.18 46.62+11.39 0.914
The side of fracture (Number/Percent)
Right 10 (38.50) 16 (61.50) 9 (34.60) 0.108
Left 16 (61.50) 10 (38.50) 17 (65.40) :
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Fig. 2. An example of radiographic images before
and after the three surgical procedures:

a — K-wire method before surgery;

b — K-wire method after surgery;

¢ — external fixation before surgery;

d — external fixation after surgery;

e — external fixation with pinning before surgery;
f — external fixation with pinning after surgery

Table 3
Patients’ performance following three surgical interventions for distal radial fracture,
Mean=SD
DASH score PRWE score
Characteristics/Study groups
12 week 24" week 12 week 24 week
K-wire (n = 26) 47.70%£8.17 35.70+8.66 53.17+7.78 41.59£7.21
External fixation (n = 26) 42.05%9.92 30.85+8.96 48.46%9.44 33.40+7.47
External fixation with pinning (n = 26) 38.43+8.78 28.26+9.52 43.46*7.22 30.51+7.57
Total 42.74%9.68 31.61%£9.46 48.36%9.03 35.17+8.71

p-value <0.001.

DISCUSSION

This research aimed to evaluate the wrist radiographic
parameters and patients’ performance after three
surgical interventions for management of distal radial
fracture.

Following the mentioned surgical interventions,
a statistically significant difference was observed
between the three groups about the height of the radius,
although the height of the radius was in the normal
range (8—12 mm) in all groups and the difference was
not clinically significant. Of course, when the groups
were compared 2 by 2 about the research outcomes,
the height of the radius had better condition in the
third group than that of the others. Furthermore, radial

height did not collapse within 6 months after external
fixation with pinning; while in the other two methods,
a radial shortening was observed. Multiple evidence
represented the radial height as one of the important
prognostic factors in treating distal radial fracture [17],
however, there is discrepancy in the way that radial
height is measured and reported, that influences on
comparison of the findings in different studies [18].
Current research showed that this outcome was the
best in the third group.

The radial inclination is closely related to the
height of the radius, and both of these measures
can be representative for axial compression of the
radius. Some previous studies showed an association
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between the loss of radial angle greater than 10°
and unfavorable score of DASH [20]. In current trial,
although the radial angle was in the normal range
(16-29°) following the operation, a statistically
significant difference was observed between the
three groups. Similar to the findings of radial height,
radial angle in the third group was better than the
other groups.

In this research, the average of ulnar variance
was in the normal range (+2 to -4) in postoperative
assessment of all groups. Although a statistically
significant  difference was observed between
different treatments, the difference was not clinically
significant. The external fixation group with pinning
had the best outcome about ulnar variance than
that of other groups. In the study of H.P. Huddleston
et al. showed that fixating the radius in -4 mm of ulnar
negativity significantly decreased radial translation
after sectioning the volar radioulnar ligament and
triangular fibrocartilage complex (TFCC) [20]. Similar
evidence reported that positive ulnar variance one
year after distal radial fracture was clearly associated
with unfavorable DASH score and weakness of grip
[21, 22].

Palmar tilt was in the normal range (0-22°) in three
groups; although, there was a statistically significant
difference between the groups. This difference was not
clinically significant; and the third group had the best
condition in all follow-up periods. Different evidence
exists about the impact of palmar tilt on postoperative
functional outcomes. It can be due to differences in
measurement methods and performance definitions
in various studies. Falk et al showed no significant
difference in postoperative functional assessment
between the cases with non-anatomical restoration of
the volar tilt with -5° to 5° with patients who had an
anatomical volar tilt between 6° and 15°[23]. A dorsal tilt
over 10° is an important cause of radiocarpal instability
after distal radial fractures; and can be associated with
unfavorable postoperative DASH results.

Mean DASH score was about 43 at the third
month, and decreased to about 32 at the sixth
month of postoperative assessment. These scores
were higher than the normal range which should
be below 15. This outcome was better in the third
group compared to other two methods, and the
patients undergoing this treatment intervention
are expected to have better performance. A recent
network meta-analysis compared short-term (up
to 3 months) and intermediate-term (3 to 12 months)
of DASH and PRWE scores following different
treatment approaches of distal radial fractures
and reported that internal fixation with volar lock
plating made no increase in 1-year complication rates
compared to other treatment options. They proposed

shared decision-making with patients to identify
patient preferences regarding recovery to determine
optimal treatment [24].

Mean PRWE score was about 48 at the third month
and improved to about 35 at the sixth month. Similar
to DASH score. This research endpoint was better in
the third group; patients underwent external fixation
with pinning had better performance after six months
following the surgery.

The sample size, and study design are strong
points of this research. The patients were followed for
six months; and this can be a limitation of this study.
Long-term follow-up of patients is recommended for
future studies.

CONCLUSION

The statistically significant difference in the research
outcomes of the external fixation with pinning
can show that this treatment method theoretically
preserves the anatomical condition better than the
other two methods, and probably has better functional
effects on short-term and intermediate-term results
following the surgery.
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Which Factors Can Lead to Subsidence of a Non-Modular Tapered Stem
after Revision Hip Arthroplasty?
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Abstract

Aim of the study — to evaluate our own experience of the use of non-modular tapered stems in revision hip
arthroplasty to determine the incidence and causes of repeated revisions, functional outcomes, and factors
associated with the subsidence of non-modular tapered stems.

Methods. We retrospectively analyzed the results of using 78 non-modular tapered stems. The average
follow-up period was 5.1 years.

Results. There were repeated revisions accompanied by the removal of non-modular tapered stems
in 14 (17.9%) cases. Significant subsidence was observed in 5 (6.4%) cases. Bicortical contact less than 2.0 cm
(p = 0.017) was a risk factor for the subsidence of non-modular tapered stems. The risk of having a bicortical
contact of less than 2 cm was higher in patients with type IV femoral defect (p = 0.048). An improvement
in functional parameters was found. Patients with significant subsidence of non-modular tapered stems
had worse functional outcomes compared to the patients without significant subsidence.

Conclusions. The use of non-modular tapered stems in revision hip arthroplasty shows good results in terms
of repeated revision rates and functional outcomes. Periprosthetic infection and aseptic loosening were the
most frequent causes of repeated revisions with the removal of non-modular tapered stems. All patients with
significant subsidence of non-modular tapered stems underwent repeated revision due to aseptic loosening.
Bicortical contact less than 2.0 cm was a risk factor for significant subsidence of non-modular tapered stems.
The risk of bicortical contact less than 2.0 cm was higher in patients with type IV femoral defects. Therefore,
it is recommended to use non-modular tapered stems with caution or consider other hip reconstruction
options in this type of defect.

Keywords: revision hip arthroplasty, non-modular tapered stem, bicortical contact, femoral defects.

Cite as: Tikhilov R.M., Dzhavadov A.A., Koptsov A.V., Filonov P.V., Kurbanova S.M., Shubnyakov I.I. Which Factors
Can Lead to Subsidence of a Non-Modular Tapered Stem after Revision Hip Arthroplasty? Traumatology and Orthopedics
of Russia. 2024;30(1):42-51. (In Russian). https://doi.org/10.17816/2311-2905-17417.

DL Alisagib A. Dzhavadov; e-mail: alisagib.dzhavadov@mail.ru
Submitted: 28.11.2023. Accepted: 08.02.2024. Published Online: 14.03.2024.

© Tikhilov R.M., Dzhavadov A.A., Kopcov A.V., Filonov P.V., Kurbanova S.M., Shubnyakov LI., 2024

42 2024;30(1) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

HayuHas cTatbst [D)ey ]

VIK 616.728.2-089.844-089.193.4-06
https://doi.org/10.17816/2311-2905-17417

Kakue dakTopbl MOryT npuBecTu K npoceaaHuio HEMOAY/IbHOIO
KOHMYECKOro 6eapeHHOro KOMMNOHEHTA Nocae peBU3SUOHHOIO
3HAONPOTE3UPOBAHUSA Ta306eApeHHOro cycraBa?

P.M. Tuxunos!, A.A. [IxkaBagoB !, A.B. Koniios?, I1.B. ®uyioHO0B !,
C.M. Kyp6anoga 3, .1. IllyOHSIKOB !

' @I'BY «HayuoHanvHsili MeOUUUHCKULI UCCIe008aMeIbCKULE UeHMP Mpasmamaosiozuu U opmoneduu
um. P.P. Bpedena» MuHn3dpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

2 000 «Ypanvckuii KTuHUYeCKUli 1euebHO-peabuumayuoHHblii yenmp um. B.B. TemioxuHa»,
2. HuxcHuti Tazun, Poccus

3 @I'BOY BO «Ilepsbiii Cankm-Ilemepbypzckuii 20cydapcmeerHbili MeOUUUHCKULI yHUBepcumerm
um. akad. U.I1. Ilaenosa» Mur3sdpasa Poccuu, 2. Cankm-ITemep6ype, Poccus

Pedepar

Ilenv uccnedosanus — oreHKa COGCTBEHHOTO OIBITA VCIIOTb30BaHMsI HEMOIY/IbHBIX KOHUUECKUX OeIpeHHbIX
KOMIIOHEHTOB TIPY PEBU3VIOHHOM SHAOMIPOTE3MPOBAHNY Ta300eIpEHHOTO CyCTaBa IJIsl OTpeeIeHNs YaCTOThI
Vi IPUYMH ITOBTOPHBIX peBU3MIL, QYHKIMOHATbHBIX PE3YIbTATOB, a TAKKe (GAaKTOPOB, aCCOIMMUPOBAHHBIX C MTPO-
cemaHMeM HEMOIY/IbHbIX KOHMYECKUX OeIpeHHbIX KOMITOHEHTOB.

Mamepuan u memodsl. Bbu1 TpoBeieH PeTPOCIIEKTUBHBIN aHAIN3 PE3YIbTATOB MCIOTb30BaHMSI HEMOTYTbHBIX
KoHMueckux 6eqpeHHbx kKomrnoneHToB (HKBK) B 78 cinyuasix. CpemHuii CpoK HAGMIOAEHMS COCTAaBuII 5,1 JieT.
Pesynomamet. B 14 (17,9%) cinydyasx 6bUIM BbITIOTHEHBI TOBTOPHBIE PEBU3UM, COTTPOBOXKIAIOIINECS YAATEHN-
em HKBK. 3HaunTenbHOE IIpocemaHe HabIIOmanoch B 5 (6,4%) cnydyasax. BUKOPTUKAIbHBIN KOHTAKT MEHee
2,0 cm (p = 0,017) 6611 aKTOPOM PUCKA TPOCEIAHMS HEMOIYTbHBIX KOHMYECKUX OeIPEeHHBIX KOMIIOHEHTOB.
Puck monyyeHus: GUKOPTUKAIBHOTO KOHTAKTa MeHee 2 CM ObLI BBIIIE Y MAIIMEHTOB ¢ AedeKkToM 6eapeHHOI
koctu IV Tumna (p = 0,048). Bbl10 BBISIBIIEHO yiIydlieHre QYHKIMOHAIbHBIX ITOKa3aTeseii. [TarMeHThI co 3HA-
yuTenbHbIM IpocemanemM HKBK nmeny xyammye GyHKIMOHAIbHbIE PE3YIbTAThI IO CPABHEHMIO C TTALIEHTA-
My 6e3 3HAUUTEIBbHOTO ITPOCeqaHmsl.

3axmouenue. Vicrionb3oBauye HKBK mpy peBM3MOHHOM 9HIOMIPOTE3MPOBAHMM Ta300€IpeHHOTO CyCTaBa MOKa-
3bIBAET XOPOIIINE Pe3yabTaThl B OTHOIIEHUM YaCTOThI IOBTOPHBIX PEBU3UI U (QYHKIIMOHAIbHBIX ITOKa3aTeJIei.
Haunbonee yacTeIiMy IpMUMHAMU TTOBTOPHBIX peBu3uit ¢ ynasenuem HKBK 6butv mepurpoTesHas MHGEKIUS
U acemnTMUeCcKoe paciiaTbiBaHMe. Y Bcex IMalieHTOB CO 3HAauMUTeNbHbIM npoceganueM HKBK 6blia BBITIOTHEHA
TOBTOPHAS peBU3USI MO MPUYMHE aCeNTUUYECKOTO PaCIIaThIBaHUSI. BUKOPTUKAIBHBIN KOHTAKT MeHee 2,0 CM SIB-
Jisiicst GakTOpoM pucKa 3HaunTenbHoro npocegans HKBK. P1CcK BOSHMKHOBEHMS GMKOPTUKAIbHOTO KOHTAKTa
MeHee 2,0 ¢cM GBI BBIIIE Y MAIMEHTOB ¢ AedeKkTamy 6eapeHHOV KocTy IV Tuma, mo3ToMy Mpu JaHHOM TUIIE
nedexra pekoMeHayeTcst Mcoab3oBaTh HKBK ¢ 0CTOPOSKHOCTBIO MM PacCMaTpUBATh APyTMe BapUaHThI pe-
KOHCTPYKIVM 6Gempa.

KiroueBble ¢JIOBa: peBU3MOHHOE SHIOIIPOTE3MPOBaHMe Ta306eIPEHHOr0 CYCTaBa, HEMOIY/IbHbI KOHUYECKMIA
6eIpeHHbII KOMIIOHEHT, 0MKOPTUKAIbHbBII KOHTAKT, TedeKT 6eJpeHHO0 KOCTH.
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BACKGROUND

National registries data indicate an increase
in the number of revision hip arthroplasties
(RHA) [1, 2, 3]. The choice of the femoral stem
for achieving stable fixation is one of the most
important stages of RHA. Nowadays, we have
gained experience in the use of various types of
stems in RHA [4, 5, 6, 7, 8].

In 1987, H. Wagner described the use of non-
modular tapered stems (NMTS) in RHA. The stem
is fixed in the diaphysis, the tapered geometry
provides axial stability, and longitudinal ribs
provide rotational stability [9]. These stems have
shown good results in RHA. However, a significant
subsidence (=10 mm) remains one of the problems
after implantation of these types of stems
[10, 11]. Several authors have shown that
subsidence of NMTS may be related to the
extent of bone loss of the femur and poor filling
of its canal with the stem [7, 10, 12]. Studies on
the outcomes of using modular tapered stems
indicate a greater risk of subsidence when bicortical
stem contact is less than 2 c¢cm [13, 14], while
bicortical contact of less than 2 cm as a risk factor
for NMTS subsidence has not been well studied.

Aim of the study is to evaluate our own
experience of the use of non-modular tapered
stems in revision hip arthroplasty to determine
its incidence and causes, functional outcomes,
and factors associated with subsidence of these
types of stems.

METHODS
Study design

Inclusion criteria were the use of Wagner Self-
Locking (SL) NMTS (Zimmer Biomet, USA) in
RHA and a follow-up period of at least two years.
An exclusion criterion was the use of Wagner
SL NMTS in primary total hip arthroplasty.
Seventy-eight RHAs performed between 2008
and 2020 by the same surgeon were included in
the study. A retrospective analysis of medical
histories and X-rays was performed. Patients
were invited to the clinic for physical and
radiological examination. Those who could not
come to the clinic were contacted by phone and
asked to send X-rays via e-mail. Mean follow-
up was 5.1 years: standard deviation (SD) — 2.5;

median (Me) — 4.9; interquartile range (IQR)
(25-75) — 3.8-6.1; minimum and maximum
values (min-max) — 2.1-14.3.

Assessment of results

We analyzed various types of complications in the
postoperative period. Comparative assessment of
functional outcomes in the pre-and postoperative
periods was performed using the Oxford
Hip Score questionnaire [15]. The Paprosky
classification [16] was used to describe femoral
bone defects. The type of periprosthetic fracture
causing RHA was determined according to the
unified classification system [17]. Intraoperative
periprosthetic fractures were described according
to the Vancouver classification [18].

Radiological assessment was used to compare
the position of the components at two time
points: immediately after surgery and at the
time of the last radiological examination. Stem
subsidence was determined by comparing
landmarks on the femur and on the prosthesis,
which were clearlyvisible in all X-rays. The medial
point of the lesser trochanter, calcar, proximal
or distal contour of the lesser trochanter, and
cerclage wires were used as landmarks on the
femur. The apex of the stem shoulder was used as
a landmark on the prosthesis. We drew a line from
the reference point on the femur to the reference
point on the prosthesis. This vertical line allowed
us to calculate the actual length of the stem
subsidence over the cortical bone (Fig. 1).

A subsidence of 10 mm or more was
considered clinically significant. Bicortical
contact was determined as the total length of
the direct contact between the cortical plate
and the contour of the prosthesis without
a radiolucent line on the femur X-ray in the AP
view[13, 14] (Fig. 2). Stem varus-valgus alignment
was determined by measuring the angle between
the lateral periosteal surface of the femoral canal
and the longitudinal axis of the stem [19]. The
known diameter of the femoral head was used to
assess the accuracy of all measurements.

For 5-6 weeks, patients were advised to use
crutches and limit axial load on the operated leg.
In the period from 6 weeks to 3 months, patients
were recommended to start full weight bearing
on the operated leg using crutches or cane.
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Fig. 1. X-ray images of the left hip of a 64-year-
old patient after revision surgery:

a—onday1;

b — in 9 months: 24.3 mm subsidence of the
stem is observed

Fig. 2. X-ray images of the right hip of a 50-year-old patient
on day 1 after revision surgery:

a — the lines indicate the contact between the femoral
component and the cortical layer of the femur on the medial
and lateral sides;

b — the length of the bicortical contact was defined as the total
length of the direct contact between the cortical plate and

the contour of the prosthesis without a radiolucent line
(arrows 1 and 2)

Mean length of the implanted stems (SD — 48.5; Me — 180; IQR — 160.0-271.5;
was 2354 mm (SD — 40.2; Me — 225; min-max — 100-310), and mean blood loss was
IQR — 190-265, min-max — 190-305 mm); 605 ml (SD — 330.4; Me — 500; IQR — 400-825;
diameter — 16.9 mm (SD — 2.6; Me—17; min-max — 150-1600). Patients' characteristics
IQOR — 15-18; min-max —  14-25). and the features of surgical treatment are
Mean surgery duration was 188.8 min presented in Tables 1,2, 3.

Table 1
Baseline characteristics of patients
Parameter Number (%) M=SD Me IQR (25-75) min-max

Age, years old - 57.1£12.2 58.0 49-65 24-84
Gender

male 26 (33.3) B 3 B _

female 52 (66.7)
BMI, kg/m? - 26.9%4.2 27.1 23.7-28.7 17.8-38.2
Previous surgeries - 2.6%19.0 2 1-3 1-11
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Table 2
Revisions causes, types of defects and periprosthetic fractures
Parameter Number (%)

Revision cause

aseptic loosening 31 (39.7)

periprosthetic infection (second stage) 33 (42.3)

periprosthetic fracture 5(6.4)

pain after arthroplasty 2 (2.6)

dislocation 1(1.3)

mechanical destruction 6 (7.7)
Defect type (Paprosky classification)

I 16 (20.5)

IIIA 33 (42.3)

I1IB 24 (30.8)

v 5 (6.4)
Periprosthetic fracture type (unified classification system)

B2 2 (40)

B3 3 (60)

Table 3
Specific characteristics of surgeries
Parameter Number (%)

Side

left 41 (52.6)

right 37 (47.4)
Extent of revision

femoral stem replacement 19 (24.4)

femoral and acetabular component replacement 59 (75.6)
Femoral bone grafting

morselized bone graft 5(50)

structural bone graft 5 (50)

Statistical analysis

Clinical (age, weight, gender, number of hip
surgeries, previous infection, allograft use,
femoral stem length, femoral stem diameter,
preoperative periprosthetic fractures,
intraoperative periprosthetic fractures, extended
femoral osteotomy, type of femoral defect)
and radiological (medial-lateral bicortical
contact of the stem and stem varus-valgus
alignment) factors were analyzed. Normality of
the distribution was tested using the Shapiro-
Wilk test and the Kolmogorov-Smirnov test.
In case of normal distribution of quantitative
indicators, we used Student's t-test to analyze
the independent samples. If the distribution of
quantitative indicators differed from normal,

the Mann-Whitney U test was used to analyze
the independent samples. Wilcoxon's test was
used for analysis of dependent samples. The
chi-square test and Fisher's exact test were used to
assess the differences between nominal variables.
In some cases, the odds ratio (OR) was identified.
A value of p<0.05 was used as a criterion for
statistical significance of observed differences.
However, a Bonferroni correction for p-value was
applied when comparing individual categories
in categorical variables. Thus, for intraoperative
periprosthetic fractures, periprosthetic fractures
as causes of RHA, and types of femoral defects
according to the Paprosky classification, p<0.01,
p<0.025, and p<0.0125 values were determined as
criteria for statistical significance, respectively.
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Statistical analysis was performed using Past
software version 4.03 (Norway) [20].

RESULTS

In 14 (17.9%) out of 78 cases, repeated revisions
with stem removal were performed for the
following reasons: periprosthetic joint infection
(PJI) in 7 cases, aseptic loosening of the femoral
stem in 5 cases, pain syndrome in 1 case, and
mechanical failure in 1 case. The mean time
for complications was 31 months (SD — 42.5;
Me — 15; IQR — 5.0-46.5; min-max — 3-166).
The mean stem subsidence in all patients was
1.9 mm (SD — 7.0; Me — 0; IQR — 0-0-0; min-
max — 0.0-37.8). Significant subsidence was
observed in 5 (6.4%) cases. The mean subsidence
in this group of patients was 26.5 mm (SD — 8.4;
Me — 24.7; IQR — 18.8-35.1; min-max — 18.4-
37.8). All 5 patients underwent repeated revision
due to aseptic loosening of the femoral stem.
In 73 (93.6%) cases, the subsidence was less than
10 mm with the mean subsidence of 0.07
(SD—0.4; Me —0;IQR —0-0; min-max — 0.0-3.3).

In 9 (12.3%) out of 73 cases with subsidence
less than 10 mm, complications that required
repeated revisions with stem removal were
observed: in 7 cases due to PJI, in one — due
to pain, and in one more — due to mechanical
stem destruction. Patients with significant stem
subsidence were significantly more likely to have
a bicortical contact less than 2 cm compared to the

group of patients with stem subsidence less than
10 mm (Table 4). The odds ratio for the bicortical
contact factor less than 2.0 cm when comparing
two groups of patients was 15.5 (95% CI 1.6-148.9;
p = 0.017). The lowest value of bicortical contact
was found in patients with type IV femoral defect
—2.8cm (SD —2.2; Me — 1.3; IQR — 1.2-4.8; min-
max — 1.2-6.3). In patients with less femoral bone
loss, we obtained the following bicortical contact
values: type II femoral defects — 5.3 cm (SD — 3.1;
Me — 6.1; IQR — 2.6-8.2; min-max — 0.0-9.5),
type IIIA femoral defects — 4.6 cm (SD — 3.7,
Me — 4.5; IQR — 0.8-7.5; min-max — 0.0-10.8),
and type IIIB femoral defects — 5.5 cm (SD — 4.0;
Me — 4.3; IQR — 2.2-8.6; min-max — 0.0-14.3).
The risk of bicortical contact less than 2.0 ¢cm
was higher in patients with type IV hip defects
(OR = 6.3; 95% CI — 0.9-41.5; p = 0.048 for type
IV compared to types II, IIIA, IIIB).

When comparing the Oxford Hip Score,
there was a statistically significant difference
(p<0.001): preoperatively (M*SD — 14.5%7.2;
Me — 15; IQR — 10-20; min-max — 0 to 27) and
postoperatively (M£SD — 34.2+7.2; Me — 34,
IQR — 28-41; min-max — 22 to 48). Patients with
significant stem subsidence had lower Oxford
Hip Score values compared to patients without
significant subsidence — (M*SD — 22.8+1.3;
Me — 22; IQR — 22-24; min-max — 22 to 25)
vs (M£SD — 36.5%7.1; Me — 36; IQR — 31-43;
min-max — 22 to 48) (p<0.001) (Fig. 3).

Table 4
Analysis of the influence of various factors on the femoral stem subsidence
Factor Patients with significant Patients without significant stem
stem subsidence,n =5 subsidence,n =73 p
Age, years old Mean — 62.4 Mean — 56.7 0.136
(SD — 2.6; Me — 62; (SD —11.9; Me — 57; IQR — 52-64;
IQR — 60-65; min-max — 24-84)
min-max — 60-66)
BMI, kg/m2 Mean — 29.9 (SD — 2.7; Mean — 26.5 (SD — 4.6; 0.102
Me — 39; IQR — 27.5-31.8; Me — 26.5; IQR — 23.9-28.5;
min-max — 27.2-32.5) min-max —17.8-38.2)
Male 3 (60%) 23 (31%) 0.326
Number of surgeries on the hip Mean — 2.4 Mean — 2.5 0.835
joint (SD—1.9;Me — 1; (SD —1.9; Me — 2; IQR — 1-3;
IQR — 1-4.5; min-max — 1-11)
min-max — 1-5)
Infection in the medical history 2 (40%) 31 (42.5%) 1.0
Use of the structural allograft 0 (0%) 5(6.8%) 1.0
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End of Table 4
Factor Patients with significant Patients without significant stem
stem subsidence,n =5 subsidence,n =73 p
Length of the stem, mm Mean — 249 (SD — 35.8; Mean — 232.3 (SD — 41.3; 0.412
Me — 225; IQR — 225-285; Me — 225; IQR — 190-265;
min-max — 225-305) min-max — 190-305)
Diameter of the stem, mm Mean — 16.2 (SD — 1.9; Mean — 17.1 (SD — 2.7; 0.566
Me — 16; IQR — 14.5-18; Me — 17; IOR — 15-18;
min-max — 14-19) min-max — 14-25)
Factor Patients with significant Patients without significant stem
stem subsidence,n = 5 subsidence,n=73 p
Intraoperative periprosthetic
fractures
A2 0 (0%) 2 (2.7%) 1.0*
A3 0 (0%) 1(1.4%) 1.0*
B2 0 (0%) 1(1.4%) 1.0*
B3 1(20%) 0 (0%) 0.064*
C2 0 (0%) 1(1.4%) 1.0*
Periprosthetic fractures as a
cause of RHA

B2 0 (0%) 2(2.7%) 1.0**

B3 0 (0%) 3(4.1%) 1.0%*
Extended osteotomy of the 1(20%) 14 (19.2%) 1.0
femur
Defect type
(Paprosky classification)

I 1(20%) 15 (20.5%) 1.0%**

1A 2 (40%) 31 (42.5%)

I11B 0 (0%) 24 (32.9%)

I\Y 2 (40%) 3(4.1%) 0.031%**
Medial-lateral bicortical 4 (80%) 15 (20.5%) 0.011
contact <2,0 cm
Stem varus-valgus alignment, Mean — 0.32 (SD — 0.3; Mean — 0.63 (SD — 0.9; 0.874
deg. Me — 0.3; IQR — 0-0.65; Me — 0.2; IQR — 0-0.9;

min-max — 0-0.8) min-max — 0.3-3.6)

Statistically significant p is in bold.

After application of the Bonferroni correction: * — p<0,01; ** — p<0,025; *** — p<0,0125.

457

357

20

Fig. 3. The functional status according

to the Oxford Hip Score:

a — preoperative (x), postoperative (y);
b — patients with significant stem
subsidence (x), patients without significant

stem subsidence (y)
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DISCUSSION

In our study, we evaluated the results of NMTS
use in 78 cases of RHA. A statistically significant
improvement in functional outcomes was noted,
which is consistent with the results of the studies
by other authors [21]. The subsidence in all
patients was 1.9 mm. A significant subsidence
was observed in 5 (6.4%) cases. These results
are comparable to those reported in other
studies [10, 11, 22]. The risk factor for significant
subsidence was a bicortical contact of less than
2 cm. S. Tangsataporn et al. also identified
bicortical contact of less than 2 cm as a risk factor
for significant subsidence, but only for modular
tapered stems [13]. P. Moriarty et al. also reported
that modular tapered stems with bicortical
contact less than 2 cm were characterized by a
higher incidence of significant subsidence [14].
Regarding NMTS, J. Gutiérrez Del Alamo et al.
and A. Baktir et al. reported that significant
subsidence was associated with poor filling of
the femoral canal. In our opinion, poor femoral
canal filling may indirectly indicate insufficient
bicortical contact. However, this is only our
assumption, since bicortical contact was not
evaluated in these studies [10, 12].

We found that the risk of having a bicortical
contact of less than 2 cm was higher in patients
with Paprosky type IV femoral defect (p = 0.048).
Thus, in this case it is much more difficult to
achieve a bicortical contact threshold of 2 cm,
which may result in significant subsidence. The
option of using NMTS in this type of defect
was considered in a study by D. Regis et al.
Wagner SL revision stem was implanted in 12
(29.3%) out of 41 cases in type IV femoral defect
according to the Paprosky classification, and no
significant subsidence of the stem was observed
in any case [11]. On the other hand, P. Bohm and
O. Bischel noted a positive association between
femoral defects graded as 1B or higher according
to the Bohm and Bischel classification system
and subsidence of the Wagner SL revision
stem; however, it should be noted that the
characteristics of the femoral defects according
to this classification differ from those of the
femoral defects according to the Paprosky
classification [7]. We believe that NMTS should
be used with caution in type IV femoral defects.
We would like to emphasize that the use of NMTS

in other types of femoral defects may be a good
solution because, for example, in types IIIA, IIIB,
and II femoral defects we obtained bicortical
contact values well above the 2 cm threshold,
which ultimately reduces the risk of significant
subsidence.

We recommend aggressive reaming, especially
in the pedestal region, to ensure adequate contact
of the stem with the cortical bone. We also
consider it reasonable to perform intraoperative
X-rays in the AP view to assess the achievement
of the 2 cm bicortical contact threshold, although
in our cohort of patients there were only a few
cases with intraoperative radiological control.

The most common cause of NMTS removal in
the study by A.]. Clair et al., similar to our report,
was PJI — 4.5% of the total number of cases [23].
The authors noted that the higher PJI incidence
in patients with NMTS compared to patients
with modular stems may be related to the
longer mean surgery duration in case of NMTS
use — 193*66 minutes versus 163+78 minutes.
Mean surgery duration when implanting NMTS
in our study was shorter compared to the data
of A.]. Clair et al. and amounted to 188.8 min.
At the same time, in 5 out of 7 cases where the
Wagner SL revision stem was removed due to
PJI, the patients had previously undergone hip
interventions associated with PJI. In our opinion,
PJI development in these patients may be related
not only to the duration of revision surgery, but
also to the presence of infectious complications
in the medical history.

Limitations of the study

Our study is retrospective. We do not have
complete data on each patient at certain time
points. All operations were performed by the
same surgeon.

CONCLUSIONS

The use of non-modular tapered stems in
revision hip arthroplasty shows good results in
terms of revision rates and functional outcomes.
Periprosthetic infection and aseptic loosening
were the most frequent causes of repeated
revisions with removal of non-modular tapered
stems. All patients with significant subsidence
of these stems underwent repeated revision due
to aseptic loosening. Bicortical contact less than

49 2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

2.0 cm was a risk factor for Significant subsidence 8. Ornstein E., Linder L., Ranstam J., Lewold S., Eisler T.,

of non-modular tapered stems. The risk of Torper M. Femoral impaction bone grafting with the

bicortical contact of less than 2.0 cm was Exeter stem - the Swedish experience: survivorship
. ) . . : analysis of 1305 revisions performed between 1989
higher in patients with type IV femoral defects. and 2002. J Bone Joint Surg Br. 2009;91(4):441-446.

Therefore, it is recommended to use non-modular doi: 10.1302/0301-620X.91B4.21319.

tapered stems with caution or consider other hip % ﬁVagnler H-get"hiSim;Pr;’gsg;ef?(if)’rztghse ?(1)18 i?lintGin Se"e)re

. . . one loss. Orthopade. ; :295-300. (In German).

rePlacement options in this type of defect. 10. Baktir A., Karaaslan F., Gencer K., Karaoglu S.

Femoral Revision Using the Wagner SL Revision Stem:

DISCLAIMERS A Single-Surgeon Experience Featuring 11-19 Years

of Follow-Up. Arthroplasty. 2015;30(5):827-834.

Funding source. This study was not supported by doi: 10_1016/]-2“}{,2014_12%24_@} ©)

any external sources of funding. 11.Regis D., Sandri A., Bonetti I, Braggion M.,

Disclosure competing interests. The authors Bartolozzi P.‘ Femoral revision with the Wagner

L. tapered stem: a ten- to 15-year follow-up study.
declare that they have no competing interests. ] Bone Joint Surg Br. 2011:93(10):1320-1326.

Ethics approval. Not applicable. doi: 10.1302/0301-620X.93B10.25927.

. . . 12. Gutiérrez  Del Alamo J., Garcia-Cimbrelo E.,

Consent for publication. The authors obtained Castellanos V., Gil-Garay E. Radiographic bone

written consent from patients to participate in regeneration and clinical outcome with the Wagner

the study and publish the results. SL revision stem: a 5-year to 12-year follow-
up study. ] Arthroplasty. 2007;22(4):515-524.
doi: 10.1016/j.arth.2006.04.029.

REFERENCES 13. Tangsataporn S., Safir O.A., Vincent A.D., Abdelbary H.,

1. Furnes 0.G.J., Hallan G., Visnes H., Gundersen T., Gross A.E., Kuzyk P.R. Risk Factors for Subsidence of a
Fenstad A.M., Dybvik E. et al. Annual Report Norwegian Modular Tapered Femoral Stem Used for Revision Total
National Advisory Unit on Arthroplasty and Hip Hip Arthroplasty. J Arthroplasty. 2015;30(6):1030-1034.
Fractures. Bergen: Health Bergen H.F.; 2021:2021. doi: 10.1016/j.arth.2015.01.009.

2. Karrholm J., Rogmark C., Naucler E., Natman J., 14.Moriarty P., Sheridan G.A., Wong L., Guerin S.,
Vinblad J., Mohaddes M. et al. Swedish Hip Arthroplasty Gul R., Harty J.A. Bicortical Contact Predicts Subsidence
Register Annual report 2019. Available from: https:// of Modular Tapered Stems in Revision Total Hip
registercentrum.blob.core.windows.net/shpr/r/VGR_ Arthroplasty. ] Arthroplasty. 2020;35(8):2195-2199.
Annual-report SHAR 2019 EN Digital-pages FINAL- doi: 10.1016/j.arth.2020.03.047.
ryxaMBUWZ_.pdf. 15.Dawson J., Fitzpatrick R., Carr A., Murray D.

3. Shubnyakov LI, Riahi A., Denisov A.O., Questionnaire on the perceptions of patients about total

Korytkin A.A., Aliev A.G., Veber E.V. et al. The hip replacement. J Bone Joint Surg Br. 1996;78-B:185-
Main Trends in Hip Arthroplasty Based on the 190. doi: 10.1302/0301-620X.78B2.0780185.
Data in the Vreden’s Arthroplasty Register from 16. Weeden S.H., Paprosky W.G. Minimal 11-year follow-up
2007 to 2020. Traumatology and Orthopedics of extensively porous-coated stems in femoral revision
of Russia. 2021;27(3):119-142. (In  Russian). total hip arthroplasty. J Arthroplasty. 2002;17(4 Suppl 1):
doi: 10.21823/2311-2905-2021-27-3-119-142. 134-137. doi: 10.1054/arth.2002.32461.

4. Hamilton W.G., Cashen D.V., Ho H., Hopper R.H. Jr., 17. Duncan C.P.,, Haddad F.S. The Unified Classification
Engh C.A. Extensively porous-coated stems for femoral System (UCS): improving our understanding of
revision: a choice for all seasons. J Arthroplasty. 2007, periprosthetic fractures. Bone Joint J. 2014;96-B(6):713-
22(4 Suppl 1):106-110. doi: 10.1016/j.arth.2007.01.002. 716. doi: 10.1302/0301-620X.96B6.34040.

5. Cameron H.U. The long-term success of modular 18. Masti B.A., Meek RM., Duncan C.P. Periprosthetic
proximal fixation stems in revision total hip fractures evaluation and treatment. Clin Orthop Relat Res.
arthroplasty. J Arthroplasty. 2002;17(4 Suppl 1):138-141. 2004;(420):80-95.doi: 10.1097/00003086-200403000-00012.
doi: 10.1054/arth.2002.32462. 19. Callaghan J.J., Salvati E.A., Pellicci PM., Wilson P.D. Jr.,

6. Ovesen 0., Emmeluth C., Hofbauer C., Overgaard S. Ranawat C.S. Results of revision for mechanical failure
Revision total hip arthroplasty using a modular tapered after cemented total hip replacement, 1979 to 1982.
stem with distal fixation: good short-term results A two to five-year follow-up. J Bone Joint Surg Am.
in 125 revisions. | Arthroplasty. 2010;25(3):348-354. 1985;67(7):1074-1085.
doi: 10.1016/j.arth.2008.11.106. 20. Hammer @., Harper D.A.T., Ryan P.D. PAST:

7. Bohm P., Bischel O. Femoral revision with the Wagner SL Paleontological statistics software package for education
revision stem: evaluation of one hundred and twenty- and data analysis past: paleontological statistics
nine revisions followed for a mean of 4.8 years. | Bone software package for education and data analysis.
Joint Surg Am. 2001;83(7):1023-1031. Palaeontol Electron. 2001;4:1-9.

50 2024;30(1) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

21.

22.

Sandiford N.A., Garbuz D.S., Masri B.A., Duncan C.P.
Nonmodular  tapered fluted titanium  stems
osseointegrate reliably at short term in revision
THAs. Clin Orthop Relat Res. 2017;475(1):186-192.
doi: 10.1007/s11999-016-5091-x.

Huang Y., Zhou Y., Shao H., Gu J., Tang H., Tang Q. What
is the difference between modular and nonmodular
tapered fluted titanium stems in revision total hip
arthroplasty. ] Arthroplasty. 2017;32(10):3108-3113.
doi: 10.1016/j.arth.2017.05.021.

23. Clair A.]., Cizmic Z., Vigdorchik J.M., Poultsides L.A.,

Schwarzkopf R., Rathod P.A. et al. Nonmodular Stems
Are a Viable Alternative to Modular Stems in Revision
Total Hip Arthroplasty. J Arthroplasty. 2019;34(7S):
$292-5296. doi: 10.1016/j.arth.2019.03.007.

Authors’ information

D} Alisagib A. Dzhavadov — Cand. Sci. (Med.)
Address: 8, Akademika Baykova st., St. Petersburg, 195427, Russia
https://orcid.org/0000-0002-6745-4707
e-mail: alisagib.dzhavadov@mail.ru

Rashid M. Tikhilov — Dr. Sci. (Med.), Professor
https://orcid.org/0000-0003-0733-2414
e-mail: rtikhilov@gmail.com

Artur V. Koptsov
https://orcid.org/0000-0002-4353-4710
e-mail: avkoptsov@gmail.com

Pavel V. Filonov
https://orcid.org/0000-0001-7758-0128
e-mail: drpavelfilonov@gmail.com

Saida M. Kurbanova
https://orcid.org/0009-0004-5825-5548
e-mail: angelina6791 @list.ru

Igor I. Shubnyakov — Dr. Sci. (Med.)
https://orcid.org/0000-0003-0218-3106
e-mail: shubnyakov@mail.ru

51

2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

Original article (@)Y |

https://doi.org/10.17816/2311-2905-17408

Comparative Assessment of Surgical Treatment Results of Patients with
Early-Stage Avascular Necrosis of the Femoral Head

Gennadiy P. Kotelnikov!, Dmitry S. Kudashev!, Sergey D. Zuev-Ratnikov!, Ivan S. Shorin?,
Vardan G. Asatryan!, Andrey A. Knyazev!

! Samara State Medical University, Samara, Russia
2 Main Clinical Hospital of the Ministry of Internal Affairs of the Russian Federation, Moscow, Russia

Abstract

Background. The observed sharp increase in patients with avascular necrosis of the femoral head (ANFH)
associated with a new COVID-19 infection determines the need to find some new effective strategies for surgical
treatment to achieve long-term positive results.

Aim of the study is to make a comparative assessment of surgical treatment results of patients with early-
stage avascular necrosis of the femoral head using different techniques of core decompression and autogenous
bone grafting of the femoral head.

Methods. We performed a comparative analysis of the treatment results of patients with early stages of ANFH.
The patients were divided by the treatment method into two groups: control and main. Surgical treatment in
the control group (n = 19) consisted of an open decompression and autogenous bone grafting of the femoral
head using the Rosenwasser’s “light bulb” technique. The main group (n = 17) included the patients who
had undergone the developed combined impaction autografting of the femoral head. Clinical and functional
assessment of the treatment results was performed using the Harris Hip Score (HHS) questionnaire and the
Western Ontario and McMaster University Osteoarthritis Index (WOMAC) score. Assessment was performed
preoperatively and at 3, 6, and 12 months postoperatively.

Results. The performed comparative analysis showed statistically significant difference in clinical and functional
results after operative treatment in patients of the control and the main groups at all follow-ups. Change of the
HHS values presented as Me (Q1;Q3) in patients of both groups at 3, 6 and 12 months was 77.0 (68.0;84.0) and
82.0 (75.0;91.0), p = 0.001; 79.0 (69.0;85.0) and 88.0 (79.0;95.0), p<0.001; 81.0 (71.0;86.0) and 90.0 (85.0;92.0),
p<0.001, respectively. According to the WOMAC, the following dynamics was revealed for the same values: 30.0
(25.0;35.0) and 25.0 (21.0;32.0), p = 0.002; 27.0 (22.0;33.0) and 20.0 (17.0;27.0), p<0.001; 24.0 (17.0;30.0) and
15.0 (13.0;24.0), p<0.001.

Conclusion. Comparative assessment of efficacy of the open core decompression with autogenous bone grafting
of the femoral head defect using the light bulb technique and closed intralesional resection of necrosis focus with
combined impaction grafting of the femoral head showed that the minimal damage to para- and intraarticular
tissues when performing the approach to the area of the pathological focus and the main stages of the operation
allows to achieve the best clinical and functional results and create optimal conditions for bone remodeling in
the grafting area.

Keywords: avascular necrosis of the femoral head, ANFH, core decompression, bone grafting.
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CpaBHUTENbHAA OLEHKa pe3ynbTaToOB ONepaTUBHOrO JIeYeHUs
NaLMEHTOB C aCeNTUHECKUM HEKPO3OM rosIoBKU 6eaApeHHOM KOCTU
pPaHHUX CTaaUi

I.T1. Kotenpaukos !, [.C. Kymames !, C.[I. 3yeB-PaTHukos !, 1.C. lllopuH?2,
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Pecdepar

AxkmyanbHocmb. Habmomaronuuiicss peskuii pocT maiueHToB ¢ AHTBK, accoluMpoBaHHBIM C TTepeHeCeHHOli HO-
BOJ1 KOpoHaBUpycHOI MHbekuuit COVID-19, onpenenser He06X0AMMOCTb ITOMCKA HOBBIX 3(P(GEeKTUBHBIX CTpaTe-
TUi1 OIepaTUBHOTIO JIeYeHMUS, TO3BOSIOIMX MOTYYUTD JOATOCPOUHBIE ITOOXUTENbHbIE PE3Y/IbTAThI.

Ilenvs — TipoBeCTM CPaBHUTENBHYIO OLIEHKY Pe3yabTaTOB OINEepaTUBHOIO JieueHUs MalMeHTOB C acenTUYecKum
HEKPO30M TOJIOBKM OGeIpeHHOi KOCTU paHHUX CTaAuil C MIpVYMEHEHMeM Pa3HbIX CIIOCOGOB Core-IeKOMIIPEeCCUm 1
KOCTHOJi ayTOIUIACTUKY TOJIOBKYM G peHHO KOCTH.

Mamepuan u memoOdst. IIpoBeieH CPAaBHUTEIbHBIN aHAIN3 PE3Y/IbTATOB JIe€UEHNS MTA[MeHTOB C PAHHUMM CTaIN-
SIMM aCelITUYeCKOTO HeKpOo3a roJIOBKY 6eipeHHO KocTu. [TarmeHTsl 661 pacripefeneHsl o CIIoco0y JeueHus
Ha JiBe TPYIMIIbl: KOHTPOIbHYIO M OCHOBHYIO. B KOHTpONbHOM rpymiie (n = 19) onepaTuBHOe JieueHKe IPOBOAUIIN
CII0COO0M OTKPBITO¥ TIEKOMITPECCUMM M KOCTHO¥ ayTOIJIACTUKY TOJOBKM G peHHOI KOCTU, UCIIONb3YST TEXHUKY
M.P. Rosenwasser “light bulb”. B ocHoBHYIO rpymmy (n = 17) BOILIM MalMeHThI, XUPYPIrUUECKOe JiedeHne KO-
TOPBIM BBITIOJHSIJIM C IPUMEHeHMeM pa3paboTaHHOTO Cr1ocob6a KOMOMHMPOBAHHOI MMIIAKIIMOHHO ayTOIIacTy-
KM TOJIOBKM GemqpeHHO# KocTu. KIMHUKO-(QYHKIIMOHATBHYIO OLIEHKY Pe3y/JabTaTOB JIEUeHUS BBITIOTHSIIN C TIOMO-
1Ibio onpocHuka Harris Hip Score (HHS) 1 mikanst Western Ontario and McMaster University Osteoarthritis Index
(WOMACQ). O1ieHKY mpOBOAM/IM 40 OT€paly U Ha Cpokax 3, 6 u 12 mec. rocje ornepaTMBHOTO BMeIIaTebCTBA.
PesynbraThl. [IpoBefeHHbIVI CpaBHUTENbHBIN aHaAMU3 IOKa3al CTAaTUCTUYECKM 3HAUMMYI0 Pa3HUIY KIMHUKO-
(byHKIIMOHATBHBIX PEe3Y/JIbTATOB IIOC/IE OTIEPATUBHOTO JIEUeHMS Y TAllIEHTOB KOHTPOJIbHOM ¥ OCHOBHOJ I'PYTIIT HA
BCexX Cpokax HabmomeHus. IsmeHeHue rokasareneit Harris Hip Score B Bume Me (Q1;Q3) y malyeHTOB KOHTPOJIb-
HOJ 1 OCHOBHOJ TPYIII Ha CpoKax HabmomeHus 3,6 1 12 mec. cocraBuo 77,0 (68,0;84,0) u 82,0 (75,0;91,0), p=0,001;
79,0 (69,0;85,0) n 88,0 (79,0;95,0), p<0,001; 81,0 (71,0;86,0) 1 90,0 (85,0;92,0), p<0,001 coorBeTcTBeHHO. [0 1IKajIE
WOMAC 6bli1a BbISIB/IEHA CJIeAyIOlas JMHAMMKa ToKas3aTelleii Ha TeX ke cpokax Habmwomenus: 30,0 (25,0;35,0)
n 25,0 (21,0;32,0), p = 0,002; 27,0 (22,0;33,0) n 20,0 (17,0;27,0), p<0,001; 24,0 (17,0;30,0) n 15,0 (13,0;24,0), p<0,001.
3axarouenue. CpaBHNUTEIbHAS OlleHKA 3(D(GEKTUBHOCTM OTKPBITOM COre-geKOMITPeccuy ¢ KOCTHOM ayTOIIaCTUKOM
nedexTa TONIOBKYM 6eIpeHHoli KocTH 1o criocoby “light bulb” 1 3akpbITOi BHYTpMOUAroBoii pe3eKkuyn odara He-
KpO3a ¢ KOMOMHMPOBAHHOI MMITaKIMOHHOJ IIJIAaCTMKOJ FOJIOBKM GepeHHOoli KOCTH IT0Ka3ana, YTO MMHUMAaIbHOe
TpaBMMPOBaHMe Mapa- ¥ MHTPAaAPTUKY/SPHBIX TKaHel MPY BbITIOTHEHUM AOCTYTa K 30He NaTOJIOrMYeckoro oyara
¥ TIPOBEAEeHMST OCHOBHBIX 3TAIIOB OIepanyu MO3BOJSIET AOCTUYD JIYUIINX KIMHUKO-(QYHKIMOHAIBHBIX Pe3y/IbTa-
TOB U CO3JaTh ONITUMAaJbHbIE YCIOBUS 7151 TPOI[€CCOB peMOJeIMPOBaHMS B 30He OCTeOIIaCTUKMA.

KiroueBble ¢JIOBa: acerTnUeckuii HeKpo3 rojioBKu 6empeHHoit koctu, AHI'BK, core-mekoMmpeccusi, KOCTHas Iiac-
TUKA.
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BACKGROUND

Avascular necrosis of the femoral head
(ANFH) is an orthopedic pathology with an
unclear etiology, the pathogenesis of which
lies in the disorder of microcirculation in
the femoral head and neck with subsequent
death of osteocytes and bone destruction.
ANFH affects mainly males, predominantly
young and middle-aged, belonging to the
most able-bodied group of the population.
Within a short period of time from its onset,
the disease leads to a collapse of the femoral
head, impaired biomechanics of the hip joint,
and ultimately to the terminal osteoarthritis
[1, 2,3, 4].

It is worth noting that currently there is a
sharp increase in the number of patients with
ANFH, associated with the spread of the new
COVID-19/long-COVID-19 infection and
related to both the pathogenetic mechanisms
of its course and the peculiarities of the drug
therapy, including the systemic intake of
high doses of glucocorticoids [5, 6].

Despite the developed and applied
protocol of complex conservative treatment
of this pathology, its results are not always
satisfactory for patients and physicians. On
the one hand, this is associated with the
aggressive course of the disease, and on the
other hand, with the high demands of patients
to the functional state of the joint. That is
why organ-preserving (joint-preserving)
surgery, which allows not only to preserve the
joint, but also to correct the main elements
of the pathological processes of avascular
osteonecrosis, becomes extremely important
in the surgical treatment of patients of this

category nowadays.
Among organ-preserving surgeries,
combined  operations including core

decompression of the femoral head and
subsequent replacement of the post-
resection defect using one or another bone
autografting technique are pathogenetically
the most reasonable. Combination of these
stages and use of autologous bone tissue as a
plastic material not only ensures elimination

of pathological focus and reduction of
intraosseous pressure in the femoral head
area, but also creates conditions for bone
tissue remodeling and revascularization in the
affected area, restoration of the supporting
function of the femoral head and prevention
of its further collapse [7, 8, 9, 10, 11, 12].
A comparative evaluation of the results of open
core decompression with bone autografting
of the femoral head defect and closed
intralesional resection of the femoral head
with bone autografting is an essential problem,
the solution of which will allow us to determine
the optimal surgical treatment option.

Aim of the study — to make a comparative
assessment of surgical treatment results
of patients with early-stage avascular
necrosis of the femoral head using different
techniques of core decompression and
autogenous bone grafting of the femoral head.

METHODS

To achieve the objective set in the paper,
we performed a comparative analysis of
the surgical treatment results of patients
with early stages of avascular necrosis of
the femoral head who underwent inpatient
treatment in the trauma and orthopedic
department of the Clinics of FSBEI HE
Samara State Medical University of the
Ministry of Healthcare of Russia from 2019
to 2021, inclusive.

Study design

An unblinded randomized clinical trial was
performed in parallel groups corresponding
to the type of surgical treatment. The study
design was developed in accordance with the
CONSORT 2010 (CONsolidated Standards Of
Reporting Trials) guidelines [13, 14].

The study included the analysis of the
treatment results of 36 patients.

Inclusion criteria: gender — — any;
age —under 50 years old; verified ARCO
(Association Research Circulation Osseous)
stages II and I1Ia ANFH [15]; unilateral nature
of the lesion.
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Exclusion criteria: verified stages IIIb
and IV (according to ARCO) of ANFH;
bilateral lesions; osteoarthritis of the hip
joint; decompensated somatic pathology;
pregnancy; alimentary-constitutional
obesity above grade II (BMI > 39.9 kg/m?);
verified systemic rheumatological pathology;
history of proximal femur fractures.

All 36 patients met the aforementioned
inclusion criteria and the results of their
treatment could be followed up at all the
periods according to the study design.

All patients were allocated by stratified
randomization into two groups — control and
main groups, corresponding to the method
of surgical treatment. Stratification was
performed by assigning patients to groups
taking into account the following factors:
gender, age, stage of avascular necrosis
and duration of the disease. Stratified
randomization of patients into groups is
presented in Table 1.

The highlighted groups had no
statistically significant differences in the
abovementioned parameters.

In the control group (n = 19), the
surgical treatment was performed via open
decompression and autogenous bone grafting of
the femoral head using the M.P. Rosenwasser's
light bulb technique [16]. The surgery was
performed as follows. An anterolateral approach

to the hip joint was made. The anterior wall of
the joint capsule was cut in T-shape and fixed
with traction sutures. The articular surface of
the femoral head was visually assessed. Then,
without dislocating the hip, a window was
formed at the border of the hyaline cartilage
of the femoral head under the control of
intraoperative fluoroscopy. Osteonecrosis focus
was excised via that window. The bone tissue was
harvested in the area of the greater trochanter,
which a free structural cancellous autograft of
the required shape and size was formed from.
At the final stage of operation, we performed
autogenous grafting of the femoral head with
the formed bone transplant, which was inserted
according to the press-fit technique into the
area of the postresection defect.

In some cases, when large bone grafts
were used, they were additionally fixed with
absorbable implants — ActivaPin™ pins
(Bioretec Ltd.) (Fig. 1).

The main group (n = 17) included patients
who underwent combined impaction
autografting of the femoral head. This
method was developed at the clinic and at the
Department of Traumatology, Orthopaedics,
and Extreme Surgery named after acad.
RAS A.F. Krasnov of Samara State Medical
University (Russian Federation patent for
invention No. 2583577 dated 13.04.2016).
The idea of the method is to perform the

Table 1
Stratified randomization of patients into groups
Parameter Control group (n =19) Main group (n=17) p
Male 14 (73.7%) 13 (76.4%)
Gender 0.531
Female 5(26.3%) 4(23.6%)
Age, y.0. 18-29 5 (26.3%) 4 (23.6%)
30-39 8 (42.1%) 9 (52.9%) 0.668
40-49 6 (31.6%) 4(23.5%)
Disease duration <12 mos. 11 (57.9%) 8 (47.1%) 0.765
12-24 mos. 8 (42.1%) 9 (52.9%) '
ANFH stage I 11 (57.9%) 9 (52.9%)
0.566
Ila 8 (42.1%) 8 (47.1%)
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minimally invasive intralesional resection of
the femoral head and to use the bone tissue
obtained during the formation of the canal to
the osteonecrosis zone to replace the defect,
and to perform muscle autoplasty with a
gluteus medius muscle flap. This makes it
possible to avoid additional damage to the
bone tissue of the proximal femur (or iliac
wing) associated with bone harvesting and
to provide optimal conditions for remodeling
processes in the area of transplantation.

The surgery was performed as follows.
A linear skin incision and dissection of the
underlying soft tissues were made to gain
access to the region of the greater trochanter
of the femur. Then, under fluoroscopy, a
6 mm hollow cutter was used to form a bone
canal passing through the intertrochanteric

Fig. 1. Stage of the surgery — introduction
and fixation of the bone autograft in the area
of the postresection defect of the femoral
head using bioabsorbable pins:

a — view of the bone autograft before
insertion into the defect area;

b — view of the pin fixed in the surgical
wound after its insertion (indicated by arrow)

zone, neck and head of the femur directly to
the lesion focus in the latter (Fig. 2).

The bone tissue removed from the
hollow cutter was preserved, mechanically
pulverized and used to form a bone autograft
(Fig. 3).

To implement the next stage of surgical
intervention, we used a surgical instrument
developed by us — a cutter for intralesional
bone tissue resection (Russian Federation
patent for utility model No. 171951 dated
10.01.2017) (Fig. 4).

Using this instrument under
intraoperative fluoroscopy, we performed
the sequential resection of the femoral head
in the area of the pathological focus, the
extent of which was controlled by the angle
of opening of the cutting blades (Fig. 5).

Fig. 2. Stage of the surgery — formation of a bone canal to the osteonecrosis focus in the femoral head:

a — scheme of the stage,

b — intraoperative fluoroscopy control of intraosseous canal being formed
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Fig. 3. Stage of the surgery — formation of the bone autograft:

a — scheme of the stage;

b — intraoperative view of the bone tissue obtained as a result of the canal formation

Fig. 4. Cutter for intralesional bone tissue resection
with opened cutting blades (indicated by arrows)

Fig. 5. Stage of the surgery — intralesional resection of the femoral head using the developed cutter:

a — scheme of the stage;

b — intraoperative fluoroscopy control image of the intralesional resection of the femoral head

After necrotic focus removal, we proceeded
to the bone autografting stage — the earlier
prepared bone autograft was implanted into
the area of the femoral head bone defect
(Fig. 6).

Then, the isolation of the gluteus medius
muscle was performed via the same surgical
approach. The fibers of the posterior portion
of the muscle were used to form a 5-6 cm
long and about 1.5 cm wide muscle flap with
preservation of the attachment site to the
greater trochanter (Fig. 7).

Myoplasty was performed as the final stage
of operation: a muscle autograft was inserted

into the distal intraosseous canal of the
intertrochanteric region and femoral neck with
subsequent transosseous fixation (Fig. 8).

Postoperative = management  protocol
was identical in both clinical groups. The
operated lower limb was not immobilized;
weight bearing was limited for 12 weeks from
the day of surgery, and amplitude movements
in the hip were allowed from the first day
after surgery. The protocol of perioperative
pharmacological therapy was the same for all
patients in both groups.

Clinical and functional assessment of
treatment results was performed using
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Fig. 6. Stage of the surgery — autogenous bone grafting of the postresection defect of the femoral head:

a — scheme of the stage;

b — intraoperative view of the impacted bone autograft in the canal (indicated by arrow)

Fig. 7. View of the muscle graft from the gluteus
medius muscle in the surgical wound

Fig. 8. Stage of the surgery — myoplasty of the distal region of the bone canal:
a — scheme of the stage;
b — view of the muscle autograft after its fixation at the bone canal entry zone

the Harris Hip Score (HHS) and the
Western Ontario and McMaster University
Osteoarthritis Index (WOMAC) [17]. The
assessment was performed before the surgery
and at 3, 6, and 12 months after the surgery.

In addition, to analyze the dynamics of
the pathological process in the area of the
surgery and to objectify the assessment of
structural changes of the femoral head in the
operated hip, X-rays of the affected joint, CT-
scan and MRI were performed in all patients
at 6 and 12 months after surgery.

Statistical analysis

The results were compared between the
groups using the nonparametric Mann-
Whitney U test. Critical values for the
level of statistical significance in testing
the null hypothesis were taken as p<0.05.
Correspondence of data distribution to the
normal distribution law was tested using the
Shapiro-Wilk test. Quantitative data were
described using median and quartiles and
were presented as Me (Q1;Q3), minimum
and maximum (min-max). Qualitative data

58 2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

were described using absolute and relative
frequencies. Statistical processing was
performed using the IBM SPSS Statistics 25
PS software.

RESULTS

The values of the WOMAC and Harris Hip
Score in patients of both groups at all follow-
up periods are presented in Table 2.

Visualization of the dynamics of the
WOMAC and Harris Hip Score in patients
of control and main groups at all follow-
up periods is presented in Figures 9 and 10,
respectively.

The performed comparative analysis
showed a statistically significant difference in
clinical and functional results after surgical
treatment in patients of control and main
groups. At the same time, the patients of the
main group demonstrated better results at all
follow-up periods, but the most pronounced
difference was observed at 6 months after
surgery with further maintenance of this
trend up to 12 months after surgery. We
believe that this is due to two main factors:
firstlyy, minimally traumatic surgical
approach and closed surgery technique at all
main stages of operation without damaging

Table 2
Values of the WOMAC and Harris Hip Score
Control group Main group
Period Scale p
min Q1 Me Q3 max min 01 Me Q3 max
Before WOMAC | 27.0 31.0 34.0 36.0 38.0 28.0 31.0 32.0 35.0 38.0 0.203
surge
geny Harris | 640 |71.0 |740 |790 |81.0 |640 |73.0 |750 |77.5 [80.0 |0.634
Hip Score
3 mos. after | WOMAC |25.0 |27.0 300 |31.0 [350 |21.0 [23.0 [25.0 [29.0 |[32.0 |0.002
surger
gery Harris 68.0 72.0 77.0 80.0 84.0 75.0 80.0 82.0 89.5 91.0 0.001
Hip Score
6 mos. after WOMAC | 22.0 23.0 27.0 28.0 33.0 17.0 19.0 20.0 23.0 27.0 <0.001
surger
gery Harris 69.0 74.0 79.0 82.0 85.0 79.0 84.5 88.0 91.0 95.0 <0.001
Hip Score
12 mos. after | WOMAC | 17.0 20.0 24.0 25.0 30.0 13.0 14.0 15.0 16.0 24.0 <0.001
surger
gery Harris 71.0 75.0 81.0 84.0 86.0 85.0 89.0 90.0 91.0 92.0 <0.001
Hip Score
100
B Me
[125-75%
T min-max
g "
80
70 Fig. 9. Dynamics of the WOMAC
scale values in patients
of study groups
60
Control Main Control Main Control Main Control Main

before surg. before surg. 3 mos. 3 mos. 6 mos. 6 mos.

12 mos. 12 mos.
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Fig. 10. Dynamics of the HHS
questionnaire scores in patients
of comparison groups

Control Main

6 mos.

Main
3 mos.

Control
3 mos.

Control Main
before surg. before surg.

the peri- and intraarticular tissues of the
hip joint; secondly, earlier mobilization
of patients and shorter period of their
rehabilitation.

When analyzing control X-rays of the
hip joint in the AP view, macroscopically
visualized changes in the bone structure of
the femoral head were assessed, as well as
the degree of progression of radiological
signs of the destructive-dystrophic process.
In 6 months after surgery, we observed the
formation of a collapse of the femoral head
in one patient of the main group and in
three patients of the control group, while
radiological signs of extrapolation of the
pathological process to the entire joint by
developing osteoarthritis were observed only
in one patient of the control group.

In 12 months after surgical intervention,
a collapse of the femoral head with the
progression of stage IIIb ANFH without signs
of osteoarthritis was noted in two patients
of the control group; in two more patients of
this group we observed further progression
of the disease with the formation of terminal
osteoarthritis of the hip joint. In the main
group at this follow-up period, two patients
experienced deterioration from stage Illa to
stage I1Ib ANFH, but without intensifying of
clinical signs in the affected joint.

The changes in CT scans were correlated
with the results obtained by X-ray
examination at the corresponding follow-

6 mos.

Main
12 mos.

Control
12 mos.

up periods. An important substrate of the
pathological process, which we verified using
CT, was the process of cystic foci formation
in the femoral head, which is typical for
the ANFH development and indicates its
progression. These changes were absent in
patients of both groups at 6 months. However,
when analyzing the CT scans performed 12
months after operation, we observed an
increase in the number of cyst-like lucencies
in two patients of the control group, and in
one of them the formation of destructive-
dystrophic cysts was determined in the area
of the acetabular roof.

A typical CT picture in patients of the main
group included visualization of a bone canal
in the metaepiphysis and bone autograft
remodeling at a certain stage (Fig. 11).

Hip MRI was used to assess the severity
of trabecular oedema with evaluation of the
dynamics of its spread or regression, the size of
the pathological focus, the degree of changes
in the bone structure in the area of surgery, as
well as the presence of synovitis and articular
cartilage condition.

MRI evaluation 6 months after surgical
intervention showed a similar picture
in patients of both groups, which was
obviously connected with the homogeneity
of developing processes of bone autograft
remodeling in the intervention area.
However, when analyzing the MRI of the
hip joint 12 months after operation, we
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observed a marked increase in the spreading
zone of bone marrow oedema of the femoral
head, as well as the presence of persisting
and pronounced perifocal oedema of the
transplant area in 5 patients of the control
group (Fig. 12).

In the main group, despite the persisting
trabecular oedema, integration and
pronounced remodeling of the bone autograft
at the site of its impaction were observed
(Fig. 13).

Fig. 11. CT scans of the hip joints 12 months after the
closed combined autografting of the left femoral head:
contours of the bone canal and completed remodeling
of the femoral head autograft (indicated by arrows) with
preservation of its anatomical shape are observed

Fig. 12. MRI of the right hip joint 12 months after the core
decompression using the light bulb technique: a pronounced trabecular
oedema is observed in the area of grafting, spreading to the metaphyseal
region (indicated by arrow)

Fig. 13. MRI of the left hip joint 12 months
after the closed combined autografting of
the femoral head; no pathologic changes
in the femoral head, moderate trabecular
oedema in the area of the muscle autograft
is observed (indicated by arrows)
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DISCUSSION

Modern diagnostic methods, such as MRI
and CT, make it possible to diagnose ANFH
at early stages, which, in turn, enables to
start treatment in time to prevent disease
progression. However, the choice of
treatment method at this stage is a difficult
task [18, 19, 20]. The reason for this is that
conservative treatment, started even at early
stages, in a significant number of cases has an
evanescent or indolent clinical effect, forcing
soon either to change the treatment tactics
or to immediately consider one or another
variant of surgical correction [21, 22].

There are two main groups of surgical
treatment options for ANFH: the first one
includes organ-preserving operations with
isolated core decompression of the femoral
head, and combined operations including
decompression and one-stage femoral head
grafting; the second one includes total hip
replacement [23, 24, 25, 26].

Total hip replacement in young patients
with ANFH is essentially a desperate operation
and should be considered as the last option
for surgical treatment. In addition to certain
functional limitations of the operated joint and
risks of prosthesis-associated complications
(dislocations, periprosthetic infection,
periprosthetic fractures), total hip replacement
performed in patients of this age group is
associated with a high probability of revision hip
replacement in future [1, 22, 27, 28].

Despite the fact that at present the variety
of methods of surgical treatment of patients
with precollapse stages of ANFH is actively
expanding and is represented by a range
of options from corrective osteotomies
of the proximal femur to intraosseous
injection of mesenchymal stem cells, filling
of postresection bone defects with metal
implants, etc., core decompression of the
femoral head with autogenous bone grafting
is the most reasonable from the pathogenetic
point of view and predictable in terms of
results of surgical treatment [29].

There is no agreement on the choice of
surgical approach and implementation of the
main stages of core decompression and bone
grafting of the defect area. Some authors
use open techniques to gain access to the
lesion area by arthrotomy and subsequent
fenestration of the femoral neck or femoral
head itself; others favor exclusively closed
minimally invasive techniques, which imply
acces to the lesion in the femoral head from
the infratrochanteric region through the
intertrochanteric zone and the femoral neck
[30, 31, 32]. At the same time, it should be
noted that the choice of surgical approach
to the lesion focus in ANFH is an important
issue, as it determines the possibility of
fulfilment of such important stages of the
surgery from the pathogenetic point of view,
which, for example, is the muscle autoplasty.

Undoubtedly, one of the most important
debatable problems is the choice of technique
of implementation of the main stages of
this surgery and it is still far from its final
resolution. Open techniques (trapdoor and
light bulb techniques) have not lost their
relevance to date, and their proponents justify
their choice by the possibility of exact topical
verification of the lesion focus and precision
bone autografting ad oculus [30, 33].

The proponents of closed methods fairly
point out that the damage to the peri- and
intraarticular tissues, including the joint
capsule and hyaline cartilage, is the most
important predictor of inevitable and active
progression of destructive and dystrophic
processes in the joint in the postoperative
period and, consequently, negates the very
possibility of obtaining positive long-term
treatment results. On the other hand, closed
techniques of core decompression require
careful planning of the surgical intervention,
constant intraoperative objective control
of all steps of its implementation, and
appropriate surgical instruments [34].

In our opinion, the solution to these
problems might be the creation of a
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treatment algorithm based on a standardized
classification system for ANFH, which would
ensure the accuracy of disease progression
prognosis and, accordingly, justify the choice
of appropriate surgical treatment methods. In
addition, it is certainly necessary to conduct
further studies, dedicated to comparative
analysis of not only mid-term but also long-
term results of surgical treatment of this
category of patients.

Limitation of the study

Our study, like most similar papers, has a
significant limitation in terms of the size
of the observation groups, but the factors
we have identified should be considered by
professionals.

CONCLUSIONS

Comparative assessment of efficacy of the
open core decompression with autogenous
bone grafting of the femoral head defect
using the light bulb technique and closed
intralesional resection of necrosis focus with
combined impaction grafting of the femoral
head in patients with stage II and I1la ANFH
(according to ARCO) showed that the minimal
damage to para- and intraarticular tissues
when performing approach to the area of
the pathological focus and the main stages
of operation is a key factor enabling best
clinical and functional results and creates
optimal conditions for bone remodeling in
the grafting area.
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Abstract

Background. The number of surgeries on the musculoskeletal system is increasing every year. Along with
the increasing access to orthopedic care, the number of patients with orthopedic infection, the etiological
agents of which can be from various taxonomic groups, is also increasing. Staphylococcus aureus and different
types of coagulase-negative staphylococci (CoNS), including S. epidermidis and S. lugdunensis, together are
the causative agents in 70% of cases.

Aim of the study — to analyze the dynamics of the leading pathogens spectrum isolated from patients of the
septic surgery department for the period from 2011 to 2022.

Methods. We performed a retrospective analysis of the microbial spectrum isolated from patients who were
treated in the septic surgery department from January 1, 2011 to December 31, 2022. The leading pathogens
were microorganisms whose share in the spectrum exceeded 3.5%. Of all the isolated pathogens, 48.8% were
the only etiological agents, and microbial associations were detected in 51.2% of the isolated pathogens.
Results. A total of 10,327 bacteria strains were identified over the 12-year period. The leading microorganisms
causing orthopedic infection were Staphylococcus spp., Enterococcus spp., Propionibacterium spp.,
Pseudomonas aeruginosa, Corynebacterium spp., Streptococcus spp., Klebsiella spp. and Acinetobacter spp.
In the dynamics of isolated pathogens during the analyzed period, several trends were determined:
a decrease in the shares of S. aureus, Enterococcus spp., P. aeruginosa, Acinetobacter spp. and an increase in the
shares of CoNS and Corynebacterium spp.

Conclusion. During 12 years, in the microbial spectrum of orthopedic infection in the patients of the septic
surgery department of our Center, Gram-positive bacteria (in the majority representatives of the genus
Staphylococcus) prevailed. At the same time, a significant decrease in the share of S. aureus strains and an
increase in the frequency of isolation of various species of CONS were registered. A significant decrease in the
number of non-fermenting Gram-negative bacteria was also revealed.

Keywords: orthopedic infection, Staphylococcus aureus, microbial spectrum, periprosthetic infection,
osteomyelitis.
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Pedepar

AxmyansHocms. KonmyecTBo XMpypruyeckux BMellaTe/bCTB Ha ONIOPHO-IBUraTeIbHOM alapaTe Bo3pacTaeT
€ KaXIbIM rogoM. OLHOBPEMEHHO C POCTOM AOCTYITHOCTY OPTOIEANYECKOV TOMOLIY YBeIUYMBAETCS U Koauye-
CTBO TAIMEHTOB C OPTOIeaMUYeCcKoit MHPeKIYel, STUOIOTMUYeCKMMY areHTaMM KOTOPO¥ MOTYT ObITh MpeacTa-
BUTEJIM Pa3IUYHBIX TAKCOHOMUYECKUX TPYIIIL. Staphylococcus aureus v pasauyHble BUIbI KOAry/aa30HeraTuBHbIX
cradpunokokkoB (CoNS), Bkimtouas S. epidermidis v S. lugdunensis, B COBOKYITHOCTHU SIBJISIIOTCSI BO3OYAUTENSIMMA
B 70% ciry4yaes.

Llenws uccnedosanus — MpoaHaIN3UPOBATh IUHAMMUKY CIIEKTPA BeOYIIUX MTaTOTeHOB, BbIIEHHBIX OT MaleH-
TOB OTAEe/IeHUs THOMHOM 0CTeonoruu, 3a nepuog, c 2011 mo 2022 r.

Mamepuan u memods!. BbITIOTHEH PETPOCIIEKTUBHBIN aHAIN3 CIIEKTPa MUKPOOPTaHM3MOB, M30IMPOBAHHBIX
OT MAI[MeHTOB, HAXOAMBIIMXCS] HA JIEUEHUM B OTAEIEHUM THOIHOI xupypruu ¢ 1 ssuBaps 2011 r. o 31 mexabps
2022 r. K Begymim Bo3OYIMUTENSIM OTHOCWJIM MUKPOOPTaHM3MBbI, TOJISI KOTOPBIX B CIIEKTpe MpeBbimana 3,5%.
V3 BbIIeIeHHbBIX BO36GynuTeneit 48,8% ObLIM eqMHCTBEHHBIMM STHOJIOIMUYECKMMM areHTaMmu, B 51,2% ompene-
JISITUM HaJlMyMe MUKPOOHBIX acCOIMaLuiA.

Pesynvmamet. 3a 12-metHuit nepuop umeHtuduipopado 10 327 mITaMMOB pasJIMUYHBIX BUOOB 6GaKTepuii.
Benymumu MMKpoOpraHuM3MamM, BbIIeIEHHBIMM OT TAIMEHTOB C OpToNeguMueckoit MHeKUuu-
eir, 6butM  Staphylococcus spp., Enterococcus spp, Propionibacterium spp., Pseudomonas aeruginosa,
Corynebacterium spp., Streptococcus spp., Klebsiella spp. u Acinetobacter spp. B nMHaMuKe BbII€JI€HHbIX BO3-
OynuTesneil 3a aHaIU3UPYeMblil MePUOJ OIpelleIeHO HEeCKOJbKO TPeHIOB: COKpallleHue Hoyieit S. aureus,
Enterococcus spp., P. aeruginosa, Acinetobacter spp. u yBenuuenue ponu CoNS u Corynebacterium spp.
3axkntoueHue. BoinomHeHHOE MCC/IeJOBaHMe [10KA3aa0, YTO B TeueHue 12 jeT B CIeKTpe BO30OyguTeseit op-
TonmeAMYecKoii MHMEKIMHM Y TAIMEeHTOB OTAeNeHMs THOMHO XUpypruy Hamero [leHTpa OCHOBHBIMM ObLIN
IpaMITIOJIOKUTEbHbIE 6aKTEPUY, B GOMBIIMHCTBE TIpeAcTaBuTenu poaa Staphylococcus. TIpu 3TOM perucTpu-
pOBaIY 3HAYMMOE CHVMOKEHME NOMY MITaMMOB S. aureus M poCT YaCcTOTbI Bble/IeHUsI pa3indHbiX BUIL0B CoNS.
Takke BbISIBJIEHO 3HAUMMOE CHMKEHME KOJIMUECTBA HepepMEeHTUPYIONUX TPaMOTPULIATENbHBIX OaKTEPUIii.

KiroueBsle c10Ba: opTonennyeckas I/IH(beKLU/IH, Staphylococcus aureus, CIIeKTp B036Y,HI/ITQJ'IGI7I, MMepuIripoTe3Has
I/IHC])EKI_[I/IS[, OCTeOMUEINT.
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BACKGROUND

Nowadays, the frequency of primary and revision
orthopedic interventions is increasing due to
population aging and will keep on increasing in
future. Infection control and adequate pathogen-
specific therapy are particularly important
in orthopedic surgery because of extensive
operations, risks associated with implant
placement, severe consequences for a patient
and healthcare system if an orthopedic infection
develops, which requires additional surgeries in
the vast majority of cases.

Orthopedic infection includes both processes
affecting the native musculoskeletal system
(osteomyelitis,arthritis)and thoseassociatedwith
hardware installation. Risk of infection increases
with hardware implantation. According to the
literature, the incidence of implant-associated
infection ranges from 2.5% after primary
arthroplasties to 20% after revision surgeries,
and the mortality rate for this complication
reaches 2.5% [1]. In case of revision surgery for
an existing infection, relapses develop in 25-67%
of cases and are largely determined by the type
of infectious agent [2]. In 2020, J. Akindolire et
al. showed that infectious complications in total
hip arthroplasty increase the cost of treatment
fivefold compared to primary uncomplicated hip
replacement [3].

Representatives of various taxonomic groups
can be etiological agents in the development of
orthopedic infection [4]. Staphylococcus aureus
and various species of coagulase-negative
staphylococci (CoNS), including S. epidermidis
and S. lugdunensis, together are the causative
agents in 70% of cases [5]. In addition, their
antibiotic resistance remains a major problem
for clinicians. In turn, Cutibacterium acnes is
the most common biofilm-forming pathogen
of upper extremity infections leading to
osteomyelitis. C. acnes was isolated in 5% of
periprosthetic joint infection (PJI) cases of the
lower extremities and in more than 50% of
shoulder PJI cases [6, 7].

Even though the most common causative
agents of infection of bones and joints, including
those associated with orthopedic implants, are
staphylococci, involvement of Gram-negative
pathogens such as Kilebsiella pneumoniae and
Pseudomonas aeruginosa in the etiology is a
prognostically unfavourable sign [8]. This is caused

by an extremely low efficacy of treatment of
orthopedic infection caused by K. pneumoniae and
P. aeruginosa, which, as a rule, are characterized
by high antibiotic resistance [9]. Various
mechanisms of resistance to beta-lactams and
fluoroquinolones make it impossible to prescribe
prolonged etiotropic antibiotic therapy, which is
a standard treatment for bone and joint infection
due to the lack of other oral drugs active against
Gram-negative pathogens.

In addition to the “classical’, most
frequently detected pathogens, the spectrum
of etiological agents of orthopedic infection is
currently expanding with the development of
bacteriologic identification methods. Moreover,
according to various studies, in 6-46% of P]I
cases, several microorganisms are isolated from
a single patient's biomaterial [10, 11]. S. aureus
is the most frequently registered in case of
polymicrobial etiology of osteomyelitis, while
coinfecting bacteria can be both opportunistic
and obligate pathogens. Contamination from
the skin most often occurs by various CoNS,
in case of ingress from the environment:
S. aureus, E. coli, Enterobacter spp., P. aeruginosa,
A. baumannii and Enterococcus spp. and
others [5]. Polymicrobial infections are often
associated with more unfavourable outcomes
and characterized by greater severity of disease
[12], which can be explained by microbial
synergism that provides resistance of different
bacterial species to adverse factors — antibiotics,
antiseptics, immune cells, etc.

Aim of the study — to analyze the dynamics of
the leading pathogens spectrum isolated from
the patients of the septic surgery department for
the period from 2011 to 2022.

METHODS

Study design

Type of the study: retrospective, single-center,
observational.

We analyzed the spectrum of microorganisms
isolated from more than 6,000 patients
treated in the septic surgery department of the
Vreden National Medical Research Center of
Traumatology and Orthopedics (hereinafter
referred to as the Center) from January 1, 2011 to
December 31, 2022. The leading pathogens were
considered to be microorganisms, whose share in
the spectrum exceeded 3.5%.
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Microbiological examination of biomaterials
was performed in accordance with international
standards (Standards for microbiology
investigations — UK SMI). Tissue and bone
biopsy samples, synovial fluid, wound and fistula
discharge, hematomas, as well as removed hardware
were used for the study. Positive microbial growth
was obtained in 66.9% of analyzed samples.
Bacterial identification until 2021 was performed
on Microlatest panels (Erba Lachema) using iEMS
Reader MF (Labsistems, Finland), from 2021 — by
MALDI-TOF-MS (Matrix Assisted Laser Desorption
Ionization Time of Flight Mass-Spectrometry)
using FlexControl system and MBT Compass 4.1.
software (Bruker Daltonics, Germany), Score >2.0.
The sensitivity of staphylococci to cefoxitin was
studied according to EUCAST (v.1-12) (2011-2022).

Epidemiological analysis of the study results
was performed using the Microbiological
Monitoring System 'Microb-2' (MedProject-3,
2002-2020) software and the Across-Engineering
(2021-2022) laboratory information system.
Comparative analysis of the changes in the
microbial spectrum was carried out for two-year
periods: 2011-2012,2013-2014,2015-2016,2017-
2018, 2019-2020 and 2021-2022.

Statistical analysis

The obtained data were recorded in the form
of spreadsheets and analyzed using MS Office
Excel, 2007. Absolute values (n) and shares
(%) were used to describe the data. The trend
hypothesis for categorical data was tested
using the Cochran-Armitage test for trend
with a multinominal outcome. Correction for
multiple hypotheses testing was made by the
Holm-Sheffer correction. Linear trend for time
series was estimated by the bootstrap version
of t-test for time series (Bootstrap-Based
Tests for Trends in Hydrological Time Series).
The null hypothesis was rejected at p<0.05.
The calculations were performed using the
R 4.2.3 programming language.

RESULTS AND DISCUSSION

A total of 10,327 strains of various bacterial
species were identified from 7,323 patients
over the studied 12-year period. The leading
microorganisms isolated from the patients with
orthopedic infections were Staphylococcus spp.,
Enterococcus  spp., Propionibacterium  spp.,

Pseudomonas aeruginosa, Corynebacterium spp.,
Streptococcus spp., Klebsiella spp. and Acinetobacter
spp. (Table 1). The share of these pathogens
in the microbial spectrum amounted to 88.2%
(n = 9,108). Microorganisms of other taxonomic
groups, the so-called rare pathogens of orthopedic
infection, were identified in 11.8% of cases. At the
admission to the septic surgery department of the
Center, the chronic course of the infectious process
is diagnosed in the vast majority of patients, of
whom about 75% are non-resident, which allows
us to extrapolate the results obtained to the entire
population of relevant patients in the country.

Table 1
Leading pathogens of orthopedic infection
isolated from 2011 to 2022

Microorganism n %
S. aureus 3.272 31.33
S. epidermidis 1.950 18.67
CoNS, except S. epidermidis 605 5.79
Enterococcus spp. 579 5.54
Propionibacterium spp. 515 4.93
P. aeruginosa 499 4.78
Corynebacterium striatum 467 4.47
Streptococcus spp. 435 4.17
Klebsiella spp. 405 3.88
Acinetobacter spp. 381 3.65
Others 1.219 11.80
The microbial spectrum of orthopedic

infection pathogens remained stable throughout
the analyzed period. Among all isolated
pathogens, 77.5% were Gram-positive bacteria,
21.6% were the Gram-negative ones. The share
of strict anaerobic bacteria was 5%.

Out of 10,327 strains isolated, 48.8%
(n = 5,043) were the only etiologic agents, and
in 51.2% of cases (n = 5,284) the presence of
microbial associations was determined. The
share of associations of two strains of different
bacterial species was 32.7% (n = 3376), three
strains — 13.4% (n = 1,388), four strains — 5.0%
(n = 520).
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According to scientific reports, these values
vary greatly. For example, S. Sebastian et al.
showed that only 8.3% of 106 cases of PJI were
caused by several pathogens [13]. In a single-
center study by Chinese authors during 5 years
of follow-up, simultaneous isolation of two or
more microorganisms of different species was
reported in 28.3% of cases [14]. Other studies
with different previous treatment reported 34%
[15] and 46.6% [11] of cases of polymicrobial
etiology of orthopedic infection. In general, there
is a trend towards an increase in the frequency of
polymicrobial infection in observational studies.
This may be related both to the true increase in
the number of polymicrobial associations and
to the changing methods of microorganism
identification due to the introduction of modern
equipment in diagnostic laboratories and the
development of new progressive diagnostic
methods. Also, most researchers have noted a
direct correlation between the number of previous
surgical interventions and the risk of polymicrobial
infection [14, 15].

Several trends were determined in the dynamics
of isolated pathogens during the analyzed period: a
decrease in the shares of S. aureus, Enterococcus spp.,
P. aeruginosa, Acinetobacter spp. and an increase in
CoNS and Corynebacterium spp. (Table 2).

The main trends identified coincide with the
global data. In the majority of studies analyzing
the microbial spectrum of orthopedic infection,

Gram-positive bacteria take the leading place,
their share varying from 65 to 77% [14, 15, 16].
However, there are scientific publications that
show the leading role of Gram-negative bacteria.
For instance, S. Sebastian et al. report that,
contrary to the existing opinion on the prevalence
of Gram-positive bacteria in the etiology of
implant-associated infection, they more often
isolated Gram-negative bacteria (in 61% of cases)
in their center.

Interregional differences in the leading
pathogens may be due to different clinical
approaches to the diagnosis of orthopedic infection,
technical resources of local diagnostic centers, and
methods used to identify the pathogen and the
microbial spectrum circulating in the region. In
addition, long periods from the infection onset to
the patient’s admission to the hospital for a complex
treatment and attempts of conservative treatment
with antibiotics without surgical sanation of the
infection site play a significant role.

In our Center, S. aureus remained in the first
place by the frequency of isolation during 12 years
of observation. However, a stable decrease in its
share in the overall spectrum was noted from 41.1
t0 29.4% during 10 years of observation (up to and
including 2020), including methicillin-resistant
strains. In 2021-2022, an increase in S. aureus to
33.6% was recorded again. The general trend over
12 years of observation can be characterized as a
decrease (see Table 2).

Table 2
Main trends in the spectrum of orthopedic infection pathogens from 2011 to 2022
Microorganism 201_1 -2012 201_3—2014 201_5—2016 201_7—2018 201_9—2020 202_1 -2022 Trend D
(n=1074) | (n=1556) | (n=1420) | (n=1398) | (n=1365) | (n=3514)

S. aureus 41.1% 32.1% 27.4% 28.9% 29.4% 33.6% Decrease 0.066
MSSA/MRSA ratio 3.49 3.41 3.89 5.16 4.35 5.72 Increase 0.010
Enterococcus spp. 8.2% 5.9% 6.6% 6.8% 5.9% 4.5% Decrease 0.002
CoNS (except 2.2% 4.1% 5.5% 3.5% 4.2% 12.1% Increase 0.001
S. epidermidis)

P. aeruginosa 5.2% 6.2% 4.9% 4.2% 5.2% 3.8% Decrease 0.040
Corynebacterium spp. 3.9% 4.0% 4.5% 4.0% 5.5% 5.0% Increase 0.275
Acinetobacter spp. 5.8% 3.3% 3.6% 3.5% 4.0% 2.8% Decrease 0.033

Statistically significant values are highlighted in bold font.
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The key importance of S. aureus as a causative
agent of orthopedic infection has also been shown
in other studies from different medical centers.
A retrospective analysis of the PJI microbial
spectrum performed at the Center for Medical
Care in Germany from 2012 to 2016 showed that
S. aureus was isolated from patients with PJI in
26.6% [17]. According to the data of S. Sebastian
et al., S. aureus was also the leading causative
agent of orthopedic infection (19.5%), despite
the predominance of Gram-negative pathogens
in the spectrum [13].

Against the background of a decrease in the
overall frequency of S. aureus isolation, a change
in its sensitivity to methicillin was observed.
When comparing the frequency of isolation of
methicillin-sensitive (MSSA) and methicillin-
resistant S. aureus (MRSA) strains, a significant
decrease in the share of MRSA (from 22 to 15%)
and an increase in the share of MSSA (from 78 to
85%) were registered (p=0.01) (Fig. 1). The MSSA/
MRSA ratio ranged from 3.49 to 5.72 throughout
the whole follow-up period.

It is difficult to determine whether this
reduction in the share of methicillin-resistant
strains in the structure of S. aureus is a worldwide
trend. It is known that there are territorial
differences in the sensitivity of S. aureus. For
example, a review of 12 studies demonstrates
that the prevalence of MRSA in Nigeria increased
from 18.3% in 2009 to 42.3% in 2013. However,
even within the same country, different trends
were highlighted: there was a decrease in MRSA

prevalence in the north-east (from 12.5 to 8.0%)
and an increase in the south-west (from 20.2
to 47.4%) between 2006 and 2010 [18]. The
researchers from Sudan and Nepal provide similar
data on the increase in the number of patients
with MRSA infections [19, 20].

Even though CoNS are less virulent than
S. aureus, the number of sequenced types of
CoNS is constantly increasing, along with the
number of virulence factors detected in these
cultures. In addition, the presence of antibiotic
resistance genes in CoNS leads to difficulties in
treating infections caused by them in accordance
with generally accepted therapeutic strategies
[21]. Currently, different CoNS (especially
S. epidermidis, S. haemolyticus, and S. lugdunensis)
are becoming increasingly important in the
etiology of infection in patients after insertion
of various constructs [21]. In the study by
T. Winkler et al., the leading pathogens in PJI
were coagulazonegative staphylococci (30-43%),
followed by S. aureus (12-23%) [22].

The frequency of isolation of different CoNS
during the analyzed period in our study had
an undulating dynamics. Methicillin-resistant
S. epidermidis (10.6-13.1%) predominated in the
overall CoNS structure, methicillin-sensitive
S. epidermidis was in the second place (6.8-
8.3%), other CoNS accounted for 2.2 to 5.4% and
were often not identified to species due to the
complexity of biochemical differentiation.
The proportion of S. epidermidis among all
the pathogens remained stable throughout

m MSSA

-~ ® MRSA

0% +—
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—  Fig. 1. Ratio of MSSA/MRSA isolation
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the analyzed period (p>0.999). The
MSSE/MRSE ratio showed a decrease during the
10 years of follow-up (2011-2020), indicating
predominance of methicillin-resistant strains.
The total proportion of S. epidermidis was
decreasing due to methicillin-resistant strains
(Fig. 2).

Expansion of the species spectrum of CoNS
isolated from the patients with orthopedic
infection in  2021-2022 is noteworthy.
Introduction of the new MALDI-TOF-MS
method of microorganism identification into
practice allowed to perform microbiological
diagnosis of orthopedic infection with greater
accuracy and speed, so that the strains
previously registered as S. epidermidis were
classified also as other CoNS (S. haemolyticus,
S. hominis, S. lugdunensis, S. pettenkoferi,
S. piscifermentans, etc.). The share of MRSE in
the total decreased to 9.2%, while the share of
other CoNS increased sharply to 12.1% (p<0.001).
Aslight decrease in the frequency of S. epidermidis
isolation was also observed in 2021-2022.

The heterogeneous genetic structure of CoNS
has been confirmed in the studies showing that
phenotypically identical isolates can be identified
as different species [23]. Larger systematic studies
are needed to understand the clinical significance
of these findings. The prevalence of methicillin-
resistant strains over methicillin-sensitive CoNS
over the years is also a common phenomenon
[24, 25]. According to our data, the share of
methicillin-resistant strains was increasing until
2020, and from 2021 an increasing share of MSSE
has been observed (see Fig. 2).

The share of other Gram-positive bacteria

14.0%

12.0%

10.0%

in the overall microbial spectrum amounted
to 19.1%. The dynamics of Streptococcus spp.
isolation did not have a linear trend (p>0.999)
throughout the 12-year observation. Until 2018,
an increase in the share from 2.0 to 5.5% was
determined, followed by a pronounced decrease
to 3.68%. In the dynamics of other Gram-positive
pathogens, a decrease in the share of Enterococcus
spp. from 8.2 to 4.5% (p = 0.002) and a tendency
to increase in the share of Corynebacterium spp.
from 3.9 to 5.0% (p = 0.275) were noted.

The leading pathogens from the genus
Enterococcus included only E. faecalis. From 2011
to 2016, a decrease in the number of E. faecalis
was registered, and the opposite trend has been
observed starting from 2017.

Comparing our results with the data from other
studies on the changing trends in the etiology of
orthopedic infection, we can affirm that over the
past 20 years, the decrease in the frequency of
isolation of Gram-positive pathogens has been a
general trend. In a Spanish study based on a 10-
year follow-up (from 2003 to 2012) in 19 centers,
it was observed that different Staphylococcus spp.
continue to be the most common cause of infection
(65.2%).However, a significant linear upward trend
in the registration of Gram-negative pathogens
was shown, mainly due to their increased isolation
in the last 2 years of the study (25% in 2003-2004,
33.3% in 2011-2012; p = 0.024 for trend). Though,
no specific species contributed disproportionately
to the overall increase in share [26].

In our Center, the spectrum of leading Gram-
negative pathogens remained almost unchanged
from 2011 to 2020 and ranged from 11.9 to 13.5%
of the total number of identified bacteria, but
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in 2021-2022, a decrease in the frequency of
isolation of Gram-negative cultures to 9.9% was
noted. Of these, the leading causative agents of
orthopedic infection were P. aeruginosa, Klebsiella
spp. and Acinetobacter spp. (Fig. 3).

During the 12-year observation period, a
statistically significant decrease in the frequency
of isolation of P. aeruginosa from 5.23 to 3.76%
(p = 0.040) was registered, while in 2013-2014
and 2019-2020, an increase in the number of
representatives of this species was recorded.
The maximum number of Acinetobacter spp. was
identified in the period 2011-2012 (5.84%), and
further a significant decrease in the proportion
of Acinetobacter spp. was observed up to 2.79% in
2021-2022 (p = 0.033). The dynamics of Klebsiella
spp. isolation in the microbial spectrum of
orthopedic infection was described by two linear
trends. Thus, from 2011 to 2018, a stable increase
in the frequency of isolation of bacteria of this
genus was determined (p<0.01), and starting
from 2019, the trend changed to a decrease. At
the same time, there were no significant changes
in the end-to-end trend analysis over 12 years of
observation (p>0.99).

Limitations

During the analysis we did not distinguish
between the localization of the infectious process
(joints, soft tissues), type of infection, clinical
diagnosis, type of performed treatment and
etiological significance of the isolated pathogen,
which may serve as a limitation of this study.

Perspectives

Due to the impossibility to present all the data
of local monitoring for 12 years in one article,

3,5 3,9
I I 2’8

2019-2020

B P.aeruginosa
B Klebsiella spp.
Acinetobacter spp.

Fig. 3. Frequency of isolation
of P. aeruginosa, Klebsiella spp.
and Acinetobacter spp.
2021-2022

our further publications will be devoted to the
analysis of antibiotic sensitivity dynamics of the
leading pathogens of orthopedic infection and
recommendations on the choice of antimicrobial
agents.

CONCLUSIONS

The study showed that during 12 years the
spectrum of the leading pathogens of orthopedic
infection in the patients of the septic surgery
department of our Center was dominated by
Gram-positive bacteria, mostly belonging to
the genus Staphylococcus. At the same time, a
significant decrease in the share of S. aureus strains
and an increase in the frequency of isolation
of various CoNS were registered. A significant
decrease in the number of non-fermenting Gram-
negative bacteria was also detected. However,
even though the authors of a number of published
papers note an increase in the share of Gram-
negative pathogens in orthopedics, a slight
decrease in the frequency of isolation of these
pathogens was noted in our study.

Currently, the identification of the etiologic
agent remains a priority in the treatment of
patients with infection of the musculoskeletal
system. The choice of not only drugs for
etiotropic antimicrobial therapy, but also surgical
treatment tactics often requires an established
microbiologic diagnosis with determination of
antibiotic sensitivity of bacteria.
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Mid-term Results of a Single-Stage Revision Anterior Cruciate Ligament
Reconstruction: A Retrospective Analysis of 36 Cases

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

Novosibirsk Research Institute of Traumatology and Orthopedics n.a. Ya. L. Tsivyan, Novosibirsk, Russia

Abstract

Background. Revision anterior cruciate ligament reconstruction is becoming more and more common in the
knee surgery due to the annual increase in the number of primary anterior cruciate ligament reconstructions.
Choosing the most suitable graft and determining the staging of the surgical treatment by preoperative
assessment of the possibility of performing the most anatomical revision canals and their interposition with
the primary canals are the main factors that influence treatment results.

Aim of the study — comparative assessment of the results of using hamstring tendon and peroneus longus
tendon autografts in a one-stage revision reconstruction of the anterior cruciate ligament.

Methods. A retrospective analysis of the medical records of 36 patients who underwent revision anterior
cruciate ligament reconstruction was performed. The patients were divided into two groups: in the patients of
the study group (n = 19) a peroneus longus tendon (PLT) autograft was used, in the comparison group (n = 17)
a hamstring tendon autograft (HT) was applied. Subjective and objective evaluation using the KOOS, IKDC, and
Lysholm scales was performed, and also position of the central entry points of the primary and revision canals
was determined. There were no statistically significant differences in the objective assessment of the knee joint
stability. Significantly better results of subjective assessment of the knee function according to the Lysholm
and KOOS scales were obtained in the PLT group (p = 0.042 and p<0.001, respectively). Position of revision
canals corresponded to the standard values, but position of the femoral canal had a slight cranial and anterior
displacement. It was also found that the PLT graft diameter was statistically significantly larger than the HT
graft diameter (p<0.001).

Results. There were no statistically significant differences in the objective assessment of the knee stability.
Significantly better results of subjective assessment of the knee function according to the Lysholm and
KOOS scales were obtained in the PLT group (p = 0.042 and p<0.001, respectively). Position of revision canals
corresponded to the standard values, but position of the femoral canal had a slight cranial and anterior
displacement. It was also found that the PLT graft diameter was statistically significantly larger than the HT
graft diameter (p<0.001).

Conclusions. One-stage revision anterior cruciate ligament reconstruction is a safe and effective surgical
procedure providing satisfactory objective and subjective clinical results. Use of peroneus longus tendon
autograft allows to obtain better results in comparison with the hamstring tendon autograft.

Keywords: knee joint, anterior cruciate ligament, revision anterior cruciate ligament reconstruction,
arthroscopy.
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CpenHecpouHble pe3ynbTaTbl OAHO3TANHOU PeBU3UOHHOM
PEKOHCTPYKLMU NepeaHei KpecToobpasHOoM CBA3KK:
peTpoCneKTUBHbIA aHanu3 36 cnyyaes

A.C.Todep, A.A. AnexnepoB, M.B. I'ypaskeB, A.K. ABnees, B.JI. JIyKiHOB,
J.B. Py6uos, B.B. [1aByioB

@I'BY «Hosocubupckuli HayuHo-ucciedo8amensCcKuti uHcmumym mpasmamonozuu u opmoneouu
um. A.J1. Lusvsana» Mun3dpasa Poccuu, 2. Hosocubupck, Poccus

Pedepar

AxmyanvHocme. PeBu3yioHHAs PEKOHCTPYKIIMS ITepelHelt KpecTooOpa3HO CBSI3KM CTAaHOBUTCS BCe 6osiee pac-
MPOCTPaHEHHBIM OINEPAaTMBHBIM BMeELIATE/IbCTBOM Ha KOJIEHHOM CYCTaBe BBUJY €XKEeTrOLHOTO yBeIuyeHUs KO-
JIMYECTBA BBITOTHEHHbIX €e TIePBUYHbBIX PEKOHCTPYKIMIL. BbIOOP ONTUMAaNbHOTO TPaHCIUIAHTATA U OTIpeese-
HMe 3TallHOCTU XUPYPruuecKoro JieueHus ¢ TOMOLIbIO ITpefoIepaliOHHO OLleHKY BO3MOKHOCTHM ITPOBeLeHMs
MaKCMMaJIbHO @aHaTOMMUYHbBIX PEBU3MOHHBIX KaHAJIOB M UX B3aMMOPACIIOIOXKEHUS C NePBUUYHBIMM KaHA/IaMU
SIBJISTIOTCSI OCHOBHBIMY (haKTOpPaMM, KOTOPbIE BIMSIOT Ha Pe3y/IbTaThbl TeUeHMSs.

Llenw uccnedosanus — CpaBHUTENbHAS OLIEHKA Pe3Y/IbTAaTOB IPUMEHEHMS ayTOTPAHCIIAHTATOB M3 CYXOXKMUITMIA
TIOAKOJIEHHBIX cTMbaTesieit rojleH U AJIMHHOM Mano6epiioBOi MBILIIBI IIPY OJHOSTAITHOM PeBU3MOHHOI pe-
KOHCTPYKLMU TIepeHel KpeCcToobpasHOIi CBSI3KM.

Mamepuan u memodst. IIpoBefieH peTPOCIEKTUBHbBIN aHAIN3 MeOULIMHCKOM TOKYMeHTaluK 36 naluyeHTos,
KOTOpBIM OblyIa BBITIOJIHEHA PEBU3MOHHASI PEKOHCTPYKIIMS TepelHeil KpecToo6pasHoii cBA3KM. [lalueHTbI
O6bLTM pa3feseHbl Ha JIBe TPYIIIbI: Y MALMeHTOB I'PYIIIbI MccaenoBanus (n = 19) ucmonb30Baics ayToTpaH-
CIUTAHTAT U3 CYXOXWIUS IJIMHHON MayniobepuoBoii Mmbimibl (PLT), B rpymnme cpaBHeHust (n = 17) — TpaHc-
IUTAHTAT U3 CYXOKWJINI TTOAKOMEeHHBIX crubaTesnei ronenu (HT). IIpoBoaunach cyobeKTUMBHAS M OOBEKTUBHAS
oneHka 1o mkajaam KOOS, IKDC u Lysholm, a Takke oIpenensiyioch MOJOXKEeHNE IEHTPAIbHBIX TOUEK BXOZA
B [IEpPBUYHbBIE Y PEBU3MOHHbIE KaHAIbI.

Pezynomamet. CTaTUCTUYECKY 3HAUMMBIX PA3JIMUMiL ITPU O6bEKTUBHOI OLleHKe CTaOMIBLHOCTM KOJIEHHOTO CY-
cTaBa He BBISIBJIEHO. JIyuliie pe3yiabTaThl Cy0ObeKTUBHOI oueHkM QyHKimy KC mo mkanam Lysholm 1 KOOS
nonyvyens! B rpynne PLT (p = 0,042 u p<0,001 coorBeTcTBeHHO). [To/I0)KeHMe peBM3MOHHBIX KaHAJIOB COOT-
BETCTBOBAJIO HOPMATMBHBIM 3HAUEHMSIM, OJHAKO TTOJIOKeHMe 6eIpeHHOro KaHajla MMeI0 He3HauuTe/lbHOe
cMeleHMe KpaHMaIbHO U Kiiepeay. TakKe BbISIBIEHO, UYTO AuaMeTp TpaHciiaHnTara PLT oka3asncs craTucTu-
YecKM 3HaUMMO O0Jibllle 3HAUeHMI1 muaMeTrpa TpaHcruiantata HT (p<0,001).

3axntouenue. OMHOSTAIIHAS PeBMU3MOHHAS PEKOHCTPYKIIMS TepefHeil KpecToo6pa3HO CBSI3KM SBIISIETCS 6e30-
MacHbIM U 3¢ GEeKTUBHBIM ONepaTUMBHBIM BMeLIATeIbCTBOM, 00eCIIeUNBAOLIMM YIOBIETBOPUTENbHbIE 00bEK-
TUBHBIE U CYyOBEKTUBHbIE KIMHUYECKME Pe3YIbTaThl. [IpyMeHeHMe ayTOTPaHCIUIAHTATa U3 CYXOKUIUS IJIMH-
HOJ Mayi06epIloBOi MBIl TTO3BOJISIET TOAYUUTD JYUIlMe pPe3yabTaThl MO0 CPABHEHUIO C TPAaHCIUIAHTATOM
M3 CYXOKMINI TIOOKOJIEHHBIX crubaTtesneii TojieHn.

KiroueBble (jIoBa: KOJIEHHBIN CYCTaB, MepemHsIs KpecToo6pasHas CBSI3Ka, PEBM3MOHHAS PEKOHCTPYKIIMS
repegHei KpecToo6pasHoOI CBA3KM, apTPOCKOIIMS.

Onsa uurupoBanusi: Todep A.C., AnmeknepoB A.A., T'ypaxkeB M.B., ABmeeB A.K., JlykuuoB B.JI., Py6uos [I.B.,
[TaBnoB B.B. CpefHeCcpOUHble PE3yIbTAThl OJHOSTAITHON PEBU3MOHHON PEKOHCTPYKIMU MepenqHeil KpecToo6pasHoii
CBSI3KM: DeTPOCIIeKTUBHBIN aHanmmu3 36 «ryyaeB. Tpasemamonozuss u opmonedus Poccuu. 2024;30(1):76-88.
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BACKGROUND

Arthroscopic anterior cruciate ligament (ACL)
reconstruction is one of the most common
surgical interventions on the knee. The number
of these surgeries is increasing annually due
to the promotion of an active lifestyle among
the population and the growing number of
experienced surgeons able to perform this type
of intervention. Modern surgical techniques
allow to achieve good results in most cases,
however, according to the scientific literature,
the share of unsatisfactory outcomes of primary
ACL reconstruction ranges from 5 to 20% [1, 2].
Accordingly, revision ACL reconstructions are
becoming more and more common.

The complexity of revision surgery is
determined by certain factors that directly or
indirectly influence the treatment outcome.
One of the most significant is the preoperative
assessment of the possibility to form the most
anatomical revision tunnels taking into account
the position and the size of the primary tunnels
and determining the stages of surgical treatment
[3, 4, 5]. The choice of the optimal graft, the
method of its preparation and fixation are also
one of the underlying factors that influence the
outcomes of revision surgery. It is known that
autografts have advantages over the synthetic
ones [6] or allografts [7, 8, 9], but in some
situations, the use of the latter allows to solve
non-standard problems arising when performing
revision intervention [10].

Additional positive influence on the outcomes
of revision ACL reconstructions is achieved
by simultaneous extraarticular interventions
— lateral extraarticular tenodesis [11, 12] and
correction of excessive anterior tibial plateau
inclination angle in the sagittal plane [13, 14].
However, these interventions increase the level
of surgical aggression and the risk of various
types of complications, therefore, they should
be performed for strict indications and not
universally.

Thus, the results of revision ACL
reconstruction depend on many aspects,
including graft selection, and the lack of a
common opinion on this issue was the reason
for performing a study to identify and confirm
those or other significant factors affecting
the outcome of surgical treatment.

Aim of the study is to perform a comparative
assessment of the results of using hamstring
tendon and peroneus longus tendon autografts
in a one-stage revision reconstruction of the
anterior cruciate ligament.

METHODS

Study design

This is a retrospective cohort comparative single-
center non-randomized study. A retrospective
analysis of medical records of 43 patients who
underwent revision ACL reconstruction at
Novosibirsk Research Institute of Traumatology
and Orthopedics n.a. Ya.L. Tsivyan in the period
from 2016 to 2019 was performed.

Inclusion criteria: a completed case of a one-
stage revision ACL reconstruction performed
during the reviewed period.

Non-inclusion criteria: multiligamentous knee
injury, 2-3 stage of knee osteoarthritis, severe
axial deformity of the knee, severe somatic
pathology, repeated revision interventions.

Exclusion  criteria:  two-stage  revision,
contralateral knee injury, no contact with the
patient.

Taking into account the inclusion, non-
inclusion, and exclusion criteria, we analyzed 36
completed cases (Fig. 1). Patients were divided
into two groups according to the type of tendon
autograft used: patients in the PLT study group
(n = 19) — a peroneus longus tendon (PLT)
autograft was used, while in the HT comparison
group (n = 17) — a hamstring tendon (HT) graft
was used.

Revision ACL reconstructions
performed between
2016 and 2019,
n=43

!

Surgeries that passed
the screening,

Cases excluded,n =7:

 two-stage revision - 2
¢ contralateral knee injury - 2

¢ n=36 ¢ * no contact with patient - 3
PLT HT
study group, comparison
n=19 group n =17

(Included) [Screening) [ Search )

e
e
oQ

. 1. Flowchart of the study design
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Methods of outcome assessment

The patients were evaluated using specialized
scoring systems for assessing knee function —
the IKDC 2000, Lysholm and KOOS
questionnaires. To assess the stability of the knee
in both groups, physical examination according
to the IKDC 2000 protocol (Lachman and pivot-
shift tests) was performed before surgery and
12 months after the operation. In the PLT
group, the functional state of the ankle joint
was assessed using the AOFAS scale before and
12 months after surgery.

MSCT scans were evaluated before and after
the surgical intervention. Diameter and position
of the central entry points of the primary and
revision bone tunnels were determined. The
method of anatomical coordinate axes was
used for the tibial tunnel and was calculated
as a percentage (Fig. 2). The method described by
M. Bernard et al. [15] was used to estimate the
femoral tunnel entry points (Fig. 3). The standard
coordinate values of the positions of the entry
points into the bone tunnels were taken as the
values corresponding to the well-known data on
the topography of the attachment point of the
native ACL to the tibia and femur [16].

Fig. 2. Position of the central attachment point
of the native ACL on the tibia (E);

Y — line drawn through the most prominent point
of the medial edge of the tibial plateau;

X — line drawn through the extreme point of the
anterior edge of the tibial plateau, perpendicular
to the line Y;

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

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

Fig. 3. Position of the central attachment point

of the native ACL on the femur:

t — line corresponding to the Blumensaat’s line;

h — line passing through the extreme point

of the posterior edge of the lateral femoral condyle,
perpendicular to the line t;

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%)

When analyzing intraoperative data, the
diameter of the revision graft, complications, and
duration of surgical intervention were assessed.

Statistical analysis

Descriptive statistics of continuous variables
were calculated as: median (Me) [first quartile
Q1; third quartile Q3], mean * standard deviation
(M%£SD), minimum-maximum values. For
binary variables, the number of events, their
frequency, and 95% confidence interval (95%
CI) of frequency were determined using Wilson's
formula. Comparisons of continuous variables
between groups were performed by the Mann-
Whitney U-test. The Spearman correlation
coefficients were calculated to determine the
strength of correlation between continuous
variables. Binary variables were compared by
Fisher's exact test. Differences between binary
variables were assessed by calculating the odds
ratio with 95% CI. Only two-tailed tests were
used. The Benjamini-Hochbreg correction
was applied in case of multiple comparisons.
Statistical hypothesis testing was performed
at a critical significance level of p = 0.05, i.e.,
a difference was considered statistically
significant at p<0.05. Statistical analysis was
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performed in the integrated development
environment (IDE) RStudio (version 2022.07.2
RStudio, Inc., USA) in R programming language
v.4.1.3 (2022-03-10, Austria).

RESULTS

Mean follow-up was 27.5¥11.9 months (range
12-48 months). General characteristics of the
patients are presented in Table 1.

Data on the initial fixation method and
primary graft and their distribution within the
compared groups (HT and PLT) are presented in
Table 2.

Table 1
Patients’ characteristics

Parameter Number (%), n =43
Gender*:
male 17 (39.5)
female 26 (60.5)

Age, years old* 34.4+8.7 (18-53)

Time of the follow-up, months* 27.5+11.9 (12-48)
BMI, kg/m?* 27.1+3.8 (19.4-41.4)

Time interval between surgeries,
months*

83.1£71.5 (6-372)

* —M % SD (min-max).

Characteristics of the primary tunnels in
both groups

When analyzing the results of MSCT scans,
a non-anatomic placement of initial tunnels
was revealed in 19 cases (52.7%). Of these:
13 (36.1%) — femoral tunnel, 2 (5.6%) — tibial
tunnel, 4 (11.1%) — both tunnels. Mean diameter
of the primary tibial tunnel was 7.48+0.69 mm,
femoral tunnel — 7.6+0.74 mm. Mean values
of coordinates of position of the central entry
points of the primary tunnels of the studied
groups are presented in Table 3 and illustrated
in Figures 4 and 5.

Analysis of the influence of the risk
factors on the development of the initial
graft failure

Damage to the initial graft in the absence
of trauma in the medical history or its low-
energy character was more frequent in case of
non-anatomic placement of the bone tunnels
(p<0.001). A statistically significant correlation
was also found between the time of development
of ACL graft failure and the age at the time of
the primary surgery (p = 0.041). There was no
statistically significant correlation between the
time of the graft failure development and BMI
(p = 0.744).

Table 2
Revision and primary grafts, initial fixation method in the groups, number (%)
.. Initial fixation method
Revision graft
n=736
Primary graft . ) ] _
HT PIT extracortical intratunnel combined Cross-pin
n=17 n=19
0(0.0) 7 (19.4) ST-auto 7(19.4) 0(0.0) 0(0.0) 0(0.0)
0(0.0) 10 (27.8) HT-auto 0 (0.0) 1(2.8) 3(8.3) 6 (16.7)
3(8.3) 1(2.8) BTB-auto 0 (0.0) 4(11.1) 0(0.0) 0 (0.0
3(8.3) 0(0.0) PLT-auto 0(0.0) 0(0.0) 3(8.3) 0 (0.0)
10 (27.8) 0(0.0) Synthetic prosthesis 0(0.0) 10 (27.8) 0(0.0) 0 (0.0)
1(2.8) 1(2.8) Allograft 0(0.0) 2 (5.6) 0(0.0) 0 (0.0)
ST-auto — semitendinosus tendon autograft; HT — hamstring tendon graft; BTB — patellar bone tendon block;

PLT — peroneus longus tendon graft.
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Table 3
Mean values of placement coordinates of central entry points of primary bone tunnels,
M=SD (min-max)
Primary bone tunnel Parameter Norm PLT,n=19 HT,n=17 p
Tibial EX (%) 43.8%3.0 44.63*1.89 48.47%+10.85 0.666
(40-47) (30-71) :
EY (%) 48.9%3.0 47.79+2.20 (45-51) 46.82+10.96 0.081
(5-52)
Femoral Gh (%) 29.9%3.0 47.11+15.48 45.12+14.72 0.962
(28-67) (29-67)
Gt (%) 30.1£3.0 19.26+9.84 (4-31) 28.94+14.94 0.122
(5-56)

Henceforward: EX (%) — distance from the anterior edge of the tibial plateau in percentage; EY (%) — distance from the medial edge of
the tibial plateau in percentage; Gh (%) — distance from the deepest point of the medial margin of the lateral femoral condyle in percentage;
Gt (%) — distance from the Blumensaat’s line in percentage.

Fig. 4. Average position of the central entry points
into the primary canals (marked in red) and revision
canals (marked in green) of the tibial condyle

Assessment of the intraoperative data

Duration of revision intervention did not differ

Fig. 5. Average position of the central entry points
into the primary canals (marked in red) and revision
canals (marked in green) of the femur

The PLT revision autograft had a statistically

statistically in the studied groups; however, significantly diameter than the
the PLT group had a lower mean value. HT autograft did (Table 4).
Table 4
Analysis of intraoperative data, M*SD (min-max)
Parameter PLT,n=19 HT,n=17 p
Surgery duration, mins 83.95%27.92 (55-170) 94.12£38.7 (45-180) 0.494
Graft diameter, mm 8.61%0.49 (7.5-9.5) 7.44+0.35 (7-8) <0.001
Diamgter of revision tunnels, mm:
femoral 5452069 100 0,999
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Analysis of the postoperative data

Analysis of the position of the central entry points
of revision tunnels showed that there were no
statistically significant differences between the
groups, and the mean values of the coordinates
of the central points were in anatomic positions.
Mean values of the coordinates of position of
the central entry points of revision tunnels of
the studied groups are presented in Table 5 and
illustrated in Figures 4 and 5.

Subjective and objective assessment
of treatment outcomes

When assessing knee stability using the IKDC
2000 protocol and pivot-shift test before and
after surgical intervention, no statistically
significant differences between the groups were
found (Table 6).

A comparative analysis of the results of
assessment of subjective parameters by the
KOOS and Lysholm scales 12 months after the
revision intervention revealed statistically
significantly higher values in the PLT group, but
the results were comparable according to the
IKDC scale (Table 7).

Functional state of the ankle joint and
foot in the PLT group was assessed using the
AOFAS scale. All 19 patients had comparable
results preoperatively, 99.00+0.94 (97-100) and
12 months postoperatively, 99.21+0.71 (98-100)
(p =0.919).

Repeated graft failure or rupture, as well
as postoperative complications that required
repeated surgical revision were not revealed in
both groups during the mentioned observation
periods.

Table 5

Mean values of placement coordinates of central entry points of revision tunnels,
M=£SD (min-max)

Revision tunnel Parameter Norm PLT,n=19 HT,n=17 p
Tibial EX (%) 43.8+3.0 44.58%1.61 (41-47) 43.41+3.02 (39-48) 0.629
EY (%) 48.9%3.0 48.42+2.59 (45-55) 48.71%1.93 (45-52) 0.469
Femoral Gh (%) 29.9+3.0 31.89+2.73 (24-36) 32.18+3.40 (25-39) 0.835
Gt (%) 30.1+3.0 30.79+4.2 (25-40) 30.53%3.61 (23-37) 0.861
Table 6
Objective knee stability assessment before and after surgery
Total, n = 36 PLT,n =19 HT,n=17
Test
after before after before
before surgery after surgery
surgery surgery surgery surgery
IKDC 2000; 0/0/22/14 16/20/0/0 0/0/10/9 6/13/0/0 0/0/12/5 10/7/0/0
Lachman test,
A/B/C/D
Pivot-shift test, 0/2/16/18 24/12/0/0 0/1/7/11 14/5/0/0 0/1/9/7 10/7/0/0
0/1+/2+/3+
p>0.999.
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Table 7
Comparative analysis of subjective assessment results of knee function, M+*SD (min-max)
PLT,n=19 HT,n=17 p
Scale before in12
before surgery in 12 months before surgery in 12 months surgery months

KOOS (total score) 48.58+7.61 82.95+3.84 47.29%9.60 73.71£3.64 0.558 <0.001
(36-63) (77-90) (34-62) (68-81)

KOOS (pain) 41.68+10.32 90.26+5.41 39.76*13.35 79.53%6.64 0.485 <0.001
(24-62) (82-99) (21-60) (69-91)

KOOS (symptoms) 60.74%5.61 84.58+7.6 59.18+7.23 77.18+5.79 0.465 0.013
(51-71) (72-95) (49-71) (66-88)

KOOS (everyday 69.53%5.09 89.05%5.19 68.59%6.22 79.47%£3.74 0.515 <0.001
activity) (61-78) (77-98) (60-78) (72-86)

KOOS (sport 42.11+10.49 84.11+5.64 40.65%13.18 76.47%7.81 0.456 0.004
activity) (25-62) (76-95) (23-62) (64-92)

KOOS 29.05+6.64 68.32+5.51 27.47+8.16 58.06+5.3 0.474 <0.001
(quality of life) (18-40) (55-80) (16-39) (46-66)

Lysholm 60.32+11.35 81.21+5.17 55.24*+10.65 77.35+4.49 0.158 0.042
(40-75) (72-89) 41-71) (68-84)

IKDC 2000 52.37+7.65 80.58+4.86 51.53+8.09 77.24+4.98 0.600 0.065
(38-65) (72-88) (38-65) (68-86)

DISCUSSION

Analysis of the results of modern studies allows us
to determine that the non-anatomic placement
of bone tunnel is one of the main technical errors
that lead to the ACL graft failure [5, 17, 18]. In
particular, J.A. Morgan et al. have found that the
incorrect placement of the femoral tunnel leads
to residual rotational instability of the femoral
condyle with chronic injury to the ACL graft and
the development of its failure [5]. Similar results
were obtained when analyzing the material of
our study: non-anatomic placement of the bone
tunnel was observed in 19 cases (52.8%), with the
most frequent isolated incorrect placement of
the femoral tunnel, which was located vertically
and anteriorly from the anatomic position.
When assessing the nature of trauma in this
category of patients, a statistically significant
correlation (p<0.001) was revealed between
the incorrect placement of the primary tunnel
entries and the development of the graft failure
in the absence of trauma in the medical history

or in case of injury mechanism characterized
by excessive load, which, other things being
equal, could not lead to the rupture of the ACL
or had a low-energy character. Thus, taking into
account the negative influence of the incorrect
placement of bone tunnels on the results of the
primary ACL reconstruction, there is a necessity
of their anatomical placement during revision
intervention to reduce the risk of ACL revision
graft failure.
Theanalysisofthedimensionalcharacteristics
of the bone tunnels during the revision
intervention in our study showed that their
average diameter was: 8.42%0.72 mm in the tibia
and 8.45*0.69 mm in the femur. The obtained
data show that the performance of a one-stage
revision ACL reconstruction with anatomically
placed tunnels in most cases is possible with
their diameter up to 10 mm, which is also
confirmed by the data of scientific literature
[19, 20]. The size of the prepared graft is most
often less than 10 mm, which may not allow
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adequate impaction into the canal due to the
differences in diameters of the tunnel and the
graft and lead, in turn, to the development of
graft failure [21]. Nevertheless, in some
studies, a one-stage revision was performed in
anatomically placed tunnels with diameters
ranging from 10to 14 mm [22,23].In our opinion,
this cannot be universally applicable for one-
stage surgical treatment, despite the known
methods of one-stage replacement of one of the
secondary dilated tunnels with bone-tendon
allografts [23, 24]. Meanwhile, preoperative
assessment of the interposition of primary and
planned tunnels plays an important role in
reducingtheriskofintraoperative complications.
In particular, two cases of intraoperative fusion
of primary and revision tunnels were observed
in our study, which led to an increase in the
duration of surgical intervention and forced to
perform a two-stage operation. Thus, we can
conclude that it is necessary to develop the most
accurate methodology of preoperative planning
based on mathematical calculations and correct
selection of patients for one- or two-stage
revision ACL reconstruction, especially taking
into account the available scientific publications
showing that the long-term results of
one-stage and two-stage revision interventions
are comparable [20].

The choice of a graft for revision ACL
reconstruction is still a subject of debate in the
surgical community. The results of modern studies
suggest the advantages of using the patient's own
tissues as a graft for ACL reconstruction [7, 25].
The most frequently encountered revision
autografts in the scientific literature are
hamstring tendon (HT) grafts, patellar bone
tendon blocks (BTB), and the quadriceps tendon
(QT) [9]- On the one hand, there are studies
reporting comparable results of tendon grafts
compared to bone-block grafts [26, 27]. On the
other hand, QT and BTB autografts have some
advantages, as under certain conditions they
allow performing revision ACL reconstruction
with one-stage bone grafting of the secondary
dilated tunnel and expect predictable results
[26]. Nevertheless, the available advantages, in
our opinion, do not overlap the negative aspects
that may result from the use of QT or BTB grafts.
The disadvantages include: an increased risk of

patella fracture with a graft with a bone block
of more than 1 cm, decreased rehabilitation
rates due to the fact that the quadriceps femoris
muscle is one of the main active stabilizers of the
knee and together with the patella ligament is a
direct participant of the knee extensor apparatus,
the problem of donor site soreness (pain in the
anterior knee), the presence of contraindications
for the use of this type of grafts in case of
degenerative changes in the patellofemoral
joint, as well as the relative difficulty of graft
taking. In turn, allografts are devoid of the above
disadvantages and due to the fact that they are
currently subjected to more effective methods
of sterilization, storage and transportation, they
allow to safely avoid problems associated with the
donor site, as well as make it possible to perform
one-stage bone grafting of the secondary dilated
tunnel and ACL reconstruction [10]. However,
this type of graft is not available to everyone and,
according to studies, has a higher risk of damage
than autograft [7, 8].

In recent years, there has been an increase in
the number of published studies analyzing the
results of ACL reconstruction using PLT autograft
[28, 29, 30, 31, 32]. In particular, KY. Phatama
et al. in their experimental cadaveric study
have found that PLT has better but comparable
strength characteristics than HT graft (p>0.05),
but compared to BTB and QT grafts, the
peroneus longus tendon has significantly higher
(p<0.05) tensile strength values [32]. T. Goyal
et al. analyzed the use of PLT as a graft for ACL
reconstruction, and on average after 2 years of
follow-up all patients included in the study had
good postoperative parameters according to the
Lysholm and IKDC scales (85.03%7.2 and 80.7+6
points, respectively). Also, the authors did not
record any cases of infectious complications
and graft failure [28]. In another study F.D. Shi
et al. performed a comparative evaluation of
the results of PLT and HT grafts in primary
ACL reconstruction. They obtained comparable
postoperative results between the groups when
assessed by the Lysholm functional scales (in
PLT group 92.00+6.81; HT 93.00+5.22) and
IKDC (in PLT group 90.13+3.01; HT 89.22+3.83)
at an average follow-up of 24 months [30].
Similar results were obtained in our study: at an
average of one year after surgical intervention,
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comparative analysis of subjective results on
the IKDC scale showed comparable values in
the PLT and HT groups (p = 0.065). However, the
KOOS and Lysholm scores in the PLT group were
statistically significantly higher than in the HT
group (p<0.001 and p = 0.042, respectively).

According to the modern studies data, the use
of PLT as an autograft for ACL reconstruction
does not have a significant negative effect
on the function of the foot and ankle joint
[28, 29, 30, 31]. In particular, ]. He et al. during the
meta-analysis revealed statistically significant
but not meaningful differences in the AOFAS
scale between preoperative and postoperative
scores (mean score decreased by 0.31; p = 0.01),
and when assessed by the FADI scale, the results
were comparable (mean difference of 0.02 points)
[29]. The results obtained in our study also prove
that there is no significant effect on foot and
ankle function. Specifically, when analyzing the
results of the AOFAS score, it was found that
the preoperative and postoperative scores were
comparable (p = 0.919).

The question of the influence of the graft
diameter on the results of ACL reconstruction
is quite often considered in modern studies. For
example, in the study of L. Spragg et al. and in the
article by T. Snaebjornsson et al. is shown that
the increase of the graft diameter by every 0.5 mm
(from 7.0 to 10.0 mm) resulted in the reduction of
the risk of revision by 0.82 times and 0.86 times,
respectively [33, 34]. The above-mentioned study
results are related to primary ACL reconstruction,
but these findings are also applicable to revision
intervention. In our opinion, the diameter of the
revision autograft should exceed 8.0-8.5 mm,
because, firstly, it is necessary to reduce the risk
of repeated revision by reducing the influence of
one of the risk factors, and secondly, this graft
size in most cases allows to "overlap" the diameter
of anatomically placed tunnel from the previous
intervention. The analysis of literature data
allowed us to determine that the PLT graft in most
cases has a diameter of more than 8 mm [28, 29,
30, 31]. S. Rhatomy et al. during the comparative
evaluation of the average values of PLT
(8.8#0.7 mm; 8 to 10 mm) and HT (8.2+0.8 mm;
7 to 9 mm) graft diameters revealed statistically
significant differences (p = 0.012) [31]. The results

obtained in the work of S. Rhatomy et al. are
confirmed by the findings of our study: the average
diameter of PLT graft was 8.7 mm (from 7.5 to
9.5 mm), which was significantly greater than
the average diameter of HT graft (7.6 mm; from 7
to 8 mm; p<0.001).

Limitations of the study

The present study has some limitations. Firstly,
the results were analyzed retrospectively
and, therefore, there was no randomization
of patients. Secondly, we did not analyze the
stability and range of motion in the ankle joint,
as the obtained results and their reliability in
the study of J. He et al. [29] were considered
sufficient. Thirdly, the small number of patients
included in the study is explained by the fact that
to date there has not been a sufficient number of
cases of revision ACL reconstruction where PLT
graft was used. The positive aspects of our study
are the analysis of the use of PLT autograft in the
framework of revision intervention in comparison
with the most popular HT graft. At the same
time, the use of international evaluation scales
(Lysholm, IKDC, KOOS) allows direct comparison
with foreign studies. The study is of preventive
nature due to expected increase in the number of
revision ACL reconstructions.

CONCLUSIONS

One-stage revision ACL reconstruction is a safe
and effective surgical intervention providing
satisfactory objective and subjective clinical
results. The use of PLT autograft allows to obtain
better results than the use of HT autograft
according to the KOOS and Lysholm scales.
Consideration of all possible factors affecting the
outcome of revision surgery may allow to obtain
the results comparable to primary anterior cruciate
ligament reconstructions. Further prospective
studies with a larger number of patients are
needed to confirm these results.

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.

85 2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

Ethics approval. Not applicable. 11. Grassi A., Zicaro J.P., Costa-Paz M., Samuelsson K,
. L. . Wilson A., Zaffagnini S. et al. ESSKA Arthroscopy

Consent for publication. Written consent was Committee. Good mid-term outcomes and low rates

obtained from the patients for publication of residual rotatory laxity, complications and failures

of relevant medical information and all of after revision anterior cruciate ligament reconstruction

accompanying images within the manuscript. (ACL) and lateral extra-articular tenodesis (LET). Knee
Surg Sports Traumatol Arthrosc. 2020;28(2):418-431.
doi: 10.1007/s00167-019-05625-w.

REFERENCES 12. Alm L., Drenck T.C., Frosch K.H., Akoto R. Lateral extra-

1. George M.S., Dunn W.R., Spindler KP. Current articular tenodesis in patients with revision anterior
concepts review: revision anterior cruciate ligament cruciate ligament (ACL) reconstruction and high-grade
reconstruction. Am J Sports Med. 2006;34(12):2026-2037. anterior knee instability. Knee. 2020;27(5):1451-1457.
doi: 10.1177/0363546506295026. doi: 10.1016/j.knee.2020.06.005.

2. Grassi A., Ardern C.L., Marcheggiani Muccioli G.M., 13 Dejour D., Saffarini M., Demey G., Baverel L. Tibial slope
Neri M.P., Marcacci M., Zaffagnini S. Does revision correction combined with second revision ACL produces
ACL reconstruction measure up to primary surgery? good knee stability and prevents graft rupture. Knee
A meta-analysis comparing patient-reported and Surg Sports Traumatol Arthrosc. 2015;23(10):2846-2852.
clinician-reported  outcomes, and radiographic doi: 10.1007/500167-015-3758-6.
results. Br ] Sports Med. 2016;50(12):716-724. 14 Napier R.J., Garcia E., Devitt B.M., Feller J.A.,
doi: 10.1136/bjsports-2015-094948. Webster K.E. Increased Radiographic Posterior

3. Trojani C., Sbihi A., Djian P., Potel J.F., Hulet C., Tibial Slope Is Associated With Subsequent Injury
Jouve F. et al. Causes for failure of ACL reconstruction Following Revision Anterior Cruciate Ligament
and influence of meniscectomies after revision. Knee Reconstruction. Orthop ] Sports Med. 2019;7(11):23.
Surg Sports Traumatol Arthrosc. 2011;19(2):196-201. doi: 10.1177/2325967119879373.
doi: 10.1007/s00167-010-1201-6. 15.Bernard M., Hertel P., Hornung H., Cierpinski Th.

4. Bantser S.A.,, Trachuk A.P., Bogopol’sky O.E., Femoral insertion of the ACL: radiographic quadrant

Tikhilov R.M., Sushkov LV., Murga E.Ya. Effect of Bone method. Am J Knee Surg. 1997;10(1):14-22.
Tunnels Positioning on Outcomes of Transtibial Anterior 14 Tsukada H., Ishibashi Y., Tsuda E., Fukuda A., Toh S.
Cruciate Ligament Reconstruction. Traumatology and Anatomical analysis of the anterior cruciate ligament
Orthopedics of Russia. 2017;23(3):7-16. (In Russian). femoral and tibial footprints. J Orthop Sci. 2008;
doi: 10.21823/2311-2905-2017-23-3-7-16. 13(2):122-129. doi: 10.1007/s00776-007-1203-5.

5. Morgan J.A., Dahm D., Levy B., Stuart M.]. MARS Study 17 Gofer A.S., Alekperov A.A., Gurazhev M.B., Avdeev A.K.,
Group. Femoral tunnel malposition in ACL revision Pavlov V.V. Evaluation of the structure of unsuccessful
reconstruction. ] Knee Surg. 2012;25(5):361-368. outcomes of primary reconstructions of the anterior
doi: 10.1055/5-0031-1299662. cruciate ligament: analysis of 84 cases. Modern

6. Niki Y., Matsumoto H., Enomoto H., Toyama Y., Suda Y. problems of science and education. 2023;(4):87-87.
Single-stage anterior cruciate ligament revision with (In Russian). doi: 10.17513/spno.32736. Available from:
bone-patellar tendon-bone: a case-control series of https://science-education.ru/ru/article/view?id=32736
revision of failed synthetic anterior cruciate ligament 18.Rahardja R., Zhu M., Love H., Clatworthy M.G.,
reconstructions. Arthroscopy. 2010;26(8):1058-1065. Monk A.P., Young S.W. Factors associated with revision
doi: 10.1016/j.arthro.2009.12.015. following anterior cruciate ligament reconstruction:

7. MARS Group; MARS Group. Effect of graft choice on A systematic review of registry data. Knee. 2020;
the outcome of revision anterior cruciate ligament 27(2):287-299. doi: 10.1016/j.knee.2019.12.003.
reconstruction in the Multicenter ACL Revision Study 19 Salem H.S., Axibal D.P., Wolcott M.L., Vidal A.F.,
(MARS) Cohort. Am ] Sports Med. 2014;42(10):2301- McCarty E.C., Bravman J.T. et al. Two-Stage Revision
2310. doi: 10.1177/0363546514549005. Anterior Cruciate Ligament Reconstruction: A

8. Nissen K.A., Eysturoy N.H., Nielsen T.G., Lind M. Systematic Review of Bone Graft Options for Tunnel
Allograft Use Results in Higher Re-Revision Rate for Augmentation. Am ] Sports Med. 2020;48(3):767-777.
Revision Anterior Cruciate Ligament Reconstruction. doi: 10.1177/0363546519841583.

Orthop ] Sports Med. 2018;6(6):2325967118775381. 0. Colatruglio M., Flanigan D.C., Long J., DiBartola A.C.,
doi: 10.1177/2325967118775381. Magnussen R.A. Outcomes of 1- Versus 2-Stage

9. Gofer A.S., Alekperov A.A., Gurazhev M.B, Revision Anterior Cruciate Ligament Reconstruction: A
Avdeev A.K., Pavlov V.V., Korytkin A.A. Revision Anterior Systematic Review and Meta-analysis. Am ] Sports Med.
Cruciate Ligament Reconstruction: Current Approaches 2021;49(3):798-804. doi: 10.1177/0363546520923090.
to Preoperative Planning (Systematic Review). 21.Rybin AV., Kuznetsov LA., Rumakin VP,
Traumatology and Orthopedics of Russia. 2023;29(3): Netylko G.I., Lomaya M.P. Experimental and
136-148. (In Russian). doi: 10.17816/2311-2905-2130. Morphological Aspects of failed Tendon Auto-

10. Saprykin ~ A.S., Bantser S.A.,  Rybinin M.V, and Allografts after ACL Reconstruction in
Kornilov N.N. Current Aspects of Preoperative Early Postoperative Period. Traumatology and
Planning and Selection of Surgical Techniques for orthopedics of Russia. 2016;22(4):60-75 (In Russian).
Revision Anterior Cruciate Ligament Reconstruction. doi: 10.21823/2311-2905-2016-22-4-60-75.

Genij Ortopedii. 2022;28(3):444-451. (In Russian)
doi: 10.18019/1028-4427- 2022-28-3-444-451
86 2024;30(1) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

22.

23.

24.

25.

26.

27.

28.

Ahn J.H., Son D.W., Jeong H.]., Park D.W., Lee I.G.
One-Stage Anatomical Revision Anterior Cruciate
Ligament Reconstruction: Results According to
Tunnel Overlaps. Arthroscopy. 2021;37(4):1223-1232.
doi: 10.1016/j.arthro.2020.11.029.

Werner B.C., Gilmore C.J., Hamann ].C., Gaskin C.M.,
Carroll ].J., Hart J.M. et al. Revision Anterior Cruciate
Ligament Reconstruction: Results of a Single-stage
Approach Using Allograft Dowel Bone Grafting for
Femoral Defects. ] Am Acad Orthop Surg. 2016;24(8):
581-587. doi: 10.5435/JAAOS-D-15-00572.

Dragoo J.L., Kalisvaart M., Smith K.M., Pappas G.,
Golish R. Single-stage revision anterior -cruciate
ligament reconstruction using bone grafting for
posterior or widening tibial tunnels restores stability
of the knee and improves clinical outcomes. Knee Surg
Sports Traumatol Arthrosc. 2019;27(11):3713-3721.
doi: 10.1007/s00167-019-05467-6.

Andernord D., Bjornsson H., Petzold M., Eriksson B.IL.,
Forssblad M., Karlsson J. et al. Surgical Predictors
of Early Revision Surgery After Anterior Cruciate
Ligament  Reconstruction: Results From the
Swedish National Knee Ligament Register on 13,102
Patients. Am ] Sports Med. 2014;42(7):1574-1582.
doi: 10.1177/0363546514531396.

Barié A., Ehmann Y., Jaber A., Huber J., Streich N.A.
Revision ACL reconstruction using quadriceps
or hamstring autografts leads to similar results
after 4 years: good objective stability but low
rate of return to pre-injury sport level. Knee Surg
Sports Traumatol Arthrosc. 2019;27(11):3527-3535.
doi: 10.1007/s00167-019-05444-z.

Trasolini N.A., Lan R., Bolia I.K., Hill
Thompson A.A., Mayfield C.K. et al. Knee
Extensor Mechanism Complications After
Autograft Harvest in ACL  Reconstruction:
A Systematic Review and Meta-analysis. Orthop
J Sports Med. 2023;11(7):23259671231177665.
doi: 10.1177/23259671231177665.

Goyal T., Paul S., Choudhury A.K., Sethy S.S. Full-
thickness peroneus longus tendon autograft for anterior
cruciate reconstruction in multi-ligament injury and
revision cases: outcomes and donor site morbidity.
Eur ] Orthop Surg Traumatol. 2023;33(1):21-27.
doi: 10.1007/s00590-021-03145-3.

w.,

29.

30.

31.

32.

33.

34.

He J., Tang Q., Ernst S., Linde M.A., Smolinski P.,
Wu S. et al. Peroneus longus tendon autograft has
functional outcomes comparable to hamstring tendon
autograft for anterior cruciate ligament reconstruction:
a systematic review and meta-analysis. Knee Surg
Sports  Traumatol Arthrosc. 2021;29(9):2869-2879.
doi: 10.1007/s00167-020-06279-9.

Shi F.D., Hess D.E., Zuo J.Z., Liu S.J., Wang X.C.,
Zhang Y. et al. Peroneus Longus Tendon Autograft is
a Safe and Effective Alternative for Anterior Cruciate
Ligament Reconstruction. / Knee Surg. 2019;32(8):804-
811. doi: 10.1055/5-0038-1669951.

Rhatomy 8., Asikin A.I.Z., Wardani A.E., Rukmoyo T.,
Lumban-Gaol I., Budhiparama N.C. Peroneus longus
autograft can be recommended as a superior graft to
hamstring tendon in single-bundle ACL reconstruction.
Knee Surg Sports Traumatol Arthrosc. 2019;27(11):
3552-3559. doi: 10.1007/s00167-019-05455-w.

Phatama KY., Hidayat M., Mustamsir E.,
Pradana A.S., Dhananjaya B., Muhammad S.I. Tensile
strength comparison between hamstring tendon, patellar
tendon,quadricepstendonand peroneuslongustendon:a
cadaver research. J Arthroscjoint Surg. 2019;6(2):114-116.
doi: 10.1016/j.jajs.2019.02.003.

Spragg L., Chen J., Mirzayan R., Love R., Maletis G.
The Effect of Autologous Hamstring Graft Diameter
on the Likelihood for Revision of Anterior Cruciate
Ligament Reconstruction. Am | Sports Med. 2016;44(6):
1475-1481. doi: 10.1177/0363546516634011.
Snaebjornsson T., Hamrin Senorski E., Ayeni O.R,
Alentorn-Geli E., Krupic F., Norberg F. et al. Graft
Diameter as a Predictor for Revision Anterior
Cruciate Ligament Reconstruction and KOOS and
EQ-5D Values: A Cohort Study From the Swedish
National Knee Ligament Register Based on 2240
Patients. Am ] Sports Med. 2017;45(9):2092-2097.
doi: 10.1177/0363546517704177.

Authors’ information

< Anton S. Gofer

Address: 17, Frunze st., Novosibirsk, 630091, Russia
https://orcid.org/0009-0000-3886-163X
e-mail: a.hofer.ortho@gmail.com
Aleksandr A. Alekperov
https://orcid.org/0000-0003-3264-8146
e-mail: alecperov@mail.ru

Mikhail B. Gurazhev
https://orcid.org/0000-0002-6398-9413
e-mail: tashtagol@inbox.ru

Artem K. Avdeev
https://orcid.org/0009-0008-9147-5808
e-mail: avdeev.artiom@mail.ru

87

2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CLINICAL STUDIES

Vitaly L. Lukinov — Cand. Sci. (Phys.-Mat.)
https://orcid.org/0000-0002-3411-508X;
e-mail: vitaliy.lukinov@gmail.com
Dmitriy V. Rubtsov
https://orcid.org/0009-0007-1490-9783
e-mail: rubic.dv@yandex.ru

Vitaliy V. Pavlov — Dr. Sci. (Med.)
https://orcid.org/0000-0002-8997-7330
e-mail: pavlovdoc@mail.ru

88 2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



OBMEH OMbITOM / EXPERIENCE EXCHANGE

Hayunas craTbst @)y |

VIK 616.717.91-089.84
https://doi.org/10.17816/2311-2905-17485

KOXXHO-KOCTHasi peKOHCTPYKLMUSA NEePBOro nasbla KUCTH
C UCMONb30BAHMUEM JTYYEBOIrO KOXKHO-KOCTHOrO KOMIJIEKCA TKaHe

JI.A. PonomaHoOBa

DIBY «HayuoHanbHblli MeOQUYUHCKULL ucciedosamensCcKuli yeHmp mpasmamosnozuu u opmoneduu um. P.P. Bpedena»
Munsdpasa Poccuu, 2. Cankm-Ilemep6ype, Poccus

Pedepar

AxmyansHocms. OTHUM 13 BO3MOXKHBIX CIIOCO60B PEKOHCTPYKUMM I Iasblia Mpy yTpaTe ero Ha ypoBHe CpeJiHel TpeTy Jiyda
SIBJISIETCSI KOSKHO-KOCTHAsI PEKOHCTPYKIMSI, KOTOPAsl B HACTOsIIIee BpeMsl OCYIIeCTBISIeTCS ITyTeM Iepecaiki KpOBOCHa6sKa-
€MOro KOXKHO-KOCTHOTO KOMILIeKca TKaHel 6e3 pyucka pe3op6uny KOCTHOM YacTy TpaHCIIaHTaTa.

Ilens uccnedosanus — o1eHUTb 3PHEKTUBHOCTh KOKHO-KOCTHOM PEKOHCTPYKUMM | manblia KUCTU C UCIONb30BaHMEM
KPOBOCHAa63kaeMOoro KOMILJIeKca TKaHell Ha OCHOBE JIyueBOit apTepun.

Mamepuan u memodesl. ViccienoBaHue OCHOBAaHO HA M3YYeHUM Pe3y/IbTATOB jieueHMs 27 MalyeHTOB, IepeHeCclnX KOoX-
HO-KOCTHYIO PEKOHCTPYKLMIO | masblia KUCTU C UCIIOAb30BaHUEM JTYYEBOTO KOXXHO-KOCTHOTO KOMILJIeKCa TKaHel, BbITIOM-
HeHHYI0 1Mo MeToayke G. Foucher. CpegHuit Bo3pacT mauyeHToB coctaBu 44,0+12,7 eT. OCTPOBKOBBI KOMILIEKC TKAHET
OBLT UCIIONB30BAH Y 22 CIyvasx, B 5 HabmogeHUsIx Oblia BbITIOHEHa CBOOOAHAS Mepecanka CJI0KHOTO KOMIUIeKca TKaHel
C I pyroro npearieybs.

Pesynomamei. OToaneHHble Pe3y/lbTaThl OLIEHUBAIM Yepe3 Tof, M0CIe PEKOHCTPYKUMY. Bo Bcex ciydyasix JOCTUTHYTHI XO-
poure GyHKUMOHAIbHBIE PE3YJIbTAThI CO CPeAHMM IOKa3aTesneM 1o mkage DASH 44,4+10,6 6amnoB. Jlyuiire pe3yib-
TaThl YAAIOCH MOMYYUTD Y MAlMEeHTOB C KyJabTell Ha YPOBHE OCHOBAaHMSI OCHOBHOI (hajaHrM MepBOro IMasablia 3a CYeT
MOABMKHOCTH TISICTHO-(aaHTOBOTO CyCTaBa, CpeIHsIsl aMIUIUTYIa OBUKEHMIT KOTOPOro cocTasisiia 45°. IIpu ucnomnb3o-
BaHMM JIAJOHHOTO MMaJIbLieBOTO JIOCKyTa Mo Littler ymaeTcst mocTuub IMCKPUMMUHAIMOHHON UYBCTBUTEIbHOCTU paboueit
MOBEPXHOCTM BOCCTAHABIMBAaeMOTO Majiblia B mpegenax 7,5%0,9 Mm. B mpoTMBHOM cilyuyae BOCCTaHABIMBAETCSI TOIHKO
3alIMTHAsI YyBCTBUTEIbHOCTD Masblia.

3axaroueHue. KoXXHO-KOCTHAsI peKOHCTPYKLMS I1IEPBOTO Malblia IPK yTPaTe ero Ha YPOBHE CPeHel TPeTH JIyua SIBIseTCs
3G deKTMBHBIM METOLOM BOCCTAHOBUTEIHHOTO JIeUeHMSI IPU HEBO3MOXKHOCTHM MCIIOMb30BAHMUS IPYTUX MUKPOXUPYpruye-
CKMX METOJIOB, TAKMX Kak Iepecaska BTOPOTro Najiblia Wiy parMeHTa epBoro najblia CTOIbI.

Kirouessie cioBa: I naser KNCTU, KO)KHO-KOCTHasA PeKOHCTPYKIMA, HY‘IEBOVI JIOCKYT.

Ons uurupoBanus: PomomanoBa JI.LA. KOXXKHO-KOCTHasi pPeKOHCTPYKIMSI MEePBOro Majblia KUCTU C MUCIOIb30Ba-
HMEM JIy4YEBOTO KOXXHO-KOCTHOTO KOMILIEKCA TKaHei. Tpasmamonozus u opmonedusi Poccuu. 2024;30(1):89-98.
https://doi.org/10.17816/2311-2905-17485.
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Osteo-Cutaneous Reconstruction of the Thumb
by Radial Composite Flap

Lyubov A. Rodomanova

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

Abstract

Background. One of the possible ways of the thumb reconstruction when it is lost at the level of the middle third of the ray
is osteo-cutaneous reconstruction, which today is carried out by transplantation of the blood-supplied composite tissue
complex, which allows for reconstruction of the lost thumb without the risk of the bone graft resorption.

The aim — to evaluate the effectiveness of osteo-cutaneous reconstruction of the thumb using a blood-supplied tissue
complex based on the radial artery.

Methods. The study is based on the results of the treatment of 27 patients who underwent the thumb reconstruction
with a radial osteo-cutaneous tissue complex performed according to the G. Foucher’ technique. The average age of
the operated patients was 44+12.7 years. The island tissue complex was used in 22 patients; in 5 cases, a free flap from
another forearm was transplanted.

Results. Long-term results were evaluated one year after reconstruction. In all cases, good functional results were
achieved with an average DASH score of 44.4+10.6 points. The best results were obtained in patients with a stump at
the base of the thumb proximal phalanx due to the preservation of the metacarpophalangeal joint mobility, the average
volume of movements of which was 45°. When using Littler’s flap, it is possible to achieve a 2PD of the working surface
of the restored thumb within 7.5¥0.9 mm. Otherwise, only the protective sensitivity is restored.

Conclusions. The osteo-cutaneous reconstruction of the thumb when it is absent at the level of the middle third of the
ray is an effective method of reconstruction if it is impossible to use other microsurgical methods, such as transplantation
of the second toe or the fragment of the great toe.

Keywords: thumb, osteo-cutaneous reconstruction, radial artery flap.
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BBEJEHUE

[MepBblii IMaiel] MMeeT O0IbIIOE 3HAYUEHNE JIJIST KUCTH,
obecrieunBast 40-50% ee GyHKUMM 3a CYET BO3MOXK-
HOCTM TIPOTMBOIIOCTAaBAEHUSI NPU BBIIOJHEHUM 3a-
XBaTOB IPeAMETOB, KaK KyJIauYHOTO, TaK U IIUIIKOBOTO
[1, 2]. IIpn arom I manen momkeH GbITH afeKBATHOM
ITUHBI, KOTOPasl TI03BOIWIIA ObI B TIOJIOSKEHMM TIpUBE-
neHus ero ko Il nanplly mocTurats 1o KpaliHel mepe
cepeIMHBI TMPOKCUMATbHONM (asaHru TOCTeqHero.
[TosaTomy yKkOopouyeHMe MepBOro Majiblia OO YPOBHS
Ie/ik1 OCHOBHOM GhanaHTy yke TMPUBOIUT K (PyHK-
[IMOHAJIbLHOMY AedUIUTY U, CJIefoBaTelbHO, TpeoyeT
PEeKOHCTPYKUMMA [3].

K ¢dyHrumoHanbHbIiM TpebOBaHUSM, MPEbSIBIS-
e€MbIM K PeKOHCTPYMPOBaHHOMY | masblly, OTHOCST-
sl aleKBaTHbIE [JIMHA U TTOIBVKHOCTD, CIIOCOOHOCTD
K TPOTUBOIIOCTaBIEHUIO, CTAOUIBHOCTh U UyBCTBU-
TebHOCTb, @ TaKKe OTCYTCTBME GONMM U aleKBaTHBIN
KOXHBIN ITOKpPOB. Kpome TOro, kenaTtesieH rnpuemse-
MBI/i BHELIHU BUI M MUHMMAJbHbIE IOCIENCTBUS
JIJIs1 HOHOPCKOIA 30HHI [3, 4].

B Hacrosiniee BpeMsi caMbIMM MONY/ISIPHBIMU Me-
TOAAMM PEKOHCTPYKLMM YTPAUYEHHOTO ePBOro Maslb-
11a SIBJSIOTCS MUKPOXMPYpPruueckas nepecaaka mnajib-
[€B CTOITBI, MOJTUI[M3aLVs (OOBIYHO BTOPOTO IMasiblia
WU KYJIBTY IPYTOTO AJIMHHOTO Majiblia KUCTH), a TaK-
’Ke KO’KHO-KOCTHasi peKOHCTpyKuusi. Kpome toro, co-
BpeMEHHOe COCTOSIHME TPOTe3UPOBAHUS MO3BOJISET
MCIIOb30BaTh 3K30MpOTe3 | masbla npu KOPOTKOIA
ero KyJibTeé B CJlyuae HEBO3MOXXHOCTU BBIIIOTHUTH
OoIepaTMBHOE BMeELIATeNbCTBO WIM OaXe IOCIe pe-
KOHCTPYKLMM C LIeIbI0 TpUAaHus 60ee 3CTeTUYHOTO
BHeIIIHero Buja Kuctu [4, 5]. Beibop crocoba pekoH-
CTPYKIIMU OTIpeesisieTcs IIaBHbIM 00pa3oM YpoBHEM
yTpaThbl nepsoro jay4va. G. Lister menun nepsblit J1y4u
Ha 4YeTbIpe 30HbI: | — AucTanbHas TpeTh, AUCTa/IbHEee
MexkdaaaHroBoro cycrasa; II — cpemHsist TpeTb, Wi
CyOTOTa/IbHBIN AedeKT, — OT YPOBHSI MIEMKM MSICTHOM
KoCTu o Mexdananrosoro cycrasa; III — mpokcu-
MaJibHasl TpeThb, UJIM TOTaIbHbIN AedeKT, C coXpaHe-
HyeM 6asaJibHOTO cycraBa; IV — ToTanbHbIN JedeKT
6e3 coxpaHeHusi 6asanpbHOrO cycrasa [3]. Ojas kax-
JIIOrO YPOBHS YTpaThl MEPBOroO jaydya ecTb Ipennod-
TUTEeJIbHbIe MeTOZ bl PEKOHCTPYKLMNA [2, 3, 4].

[Ipu KynbTEe MEPBOro jydya Ha YpOBHE CpenHeit
TPeTU OGHUM U3 IPUMEHSIeMbIX METOLOB BOCCTaHOB-
JIeHUSI SIBJISIETCS KOXKHO-KOCTHAsi PEeKOHCTPYKLIMS.
B 1897 r. C. Nicoladoni B gmetansax paspaboTan
Y OTMCaj METOAMKY KOSKHO-KOCTHOM PEKOHCTPYKLIUU
[IepBOro Iajblia KUCTU [UUT. 10 6]. Kinaccuueckum
SIBJISIETCSI CIIOCO0, BK/IIOUAIOIMIT YeThIpe 3Taria, BbI-
MoJIHSIeMble C MHTepBaJioM B 3-5 Hepn. B kauecTse
KOCTHOJ OCHOBBI PEKOHCTPYMPYEMOrO Ianablia MC-
MOJIb30BAAM ayTOTPAHCIUIAHTATBI U3 TIpebGHS 6Oosb-
mebepIioBoOit KOCTM, KpbLAa IIOAB3AOLIHON KOCTH,

pebep, a Takke TpyouaThie KOCTHbIE TPAHCIIAHTATHI
U3 pe3elupyeMbIX IMSICTHBIX U IIOCHEBBIX KOCTe
[6, 7]. HecmoTpst Ha mosiyyaeMble BO BCeX CIy4yasix
OyaronpusITHBIE OJIVIKAMIIMe pe3ylIbTaThl, aBTOPHI,
pacrnonaraiminiye OOJbIIMM YMCIOM HabII0geHNi,
YKa3bpIBaAM Ha pe3opOIMI0 OUCTATBHOTO OTHeNa
repeca)keHHOTO0 KOCTHOI'O ayTOTpaHCIIaHTaTa, KO-
TOpasi MOKeT HoCcTUrath 30-54% OT ero MCXOmHBIX
pasmepos [7, 8]. C BHegpeHNEeM B KIMHUUYECKYIO
MPaKTUKY MUKPOXUPYPIrUUECKUX TEeXHOJIOTUIT BO3-
MOXXHOCTY XUPYProB B OTHOLIEHUM PEKOHCTPYKLIUU
[ nanpiia 3HAYUTENbHO PACIIUPUINCE.

IToucky Crioco60B yCOBEPIIEHCTBOBAHMS U3BECT-
HBbIX paHee MEeTOJO0B PEeKOHCTPYyKIuM | masnblia mpu-
Besi K ToMy, uTo B 1983 r. E. Biemer onmcan ogHo-
STANHbI/ CIOCO6 KOXKHO-KOCTHOW PEKOHCTPYKINUMU
[ masblia CJIOXKHBIM OCTPOBKOBBIM KOXXHO-KOCTHBIM
JIOCKyTOM Ha OCHOBE  JIy4eBOii aprepum.
OCco6eHHOCTBIO 3TOII METOAUKM SIBJISIETCS TO, YTO B
TPaHCIUIAHTAT BKIIOYAeTCs] KPOBOCHAOXKaeMblii par-
MeHT auadu3apHOi YacTy JIy4eBOJM KOCTM pa3Me-
pamu [0 TOJOBUHBI ee MOMepPeuHnKa, UTO CBSI3aHO C
PUCKOM IlepesioMa JTy4eBOoi KOCTU B JOHOPCKOJ 30He.
BoizeneHre TpaHCIIAaHTaTa B CpelHEN TpeTu Ipe-
Iiedbsl oOecreurBaeT BO3MOKHOCTb 6e30I1acHOro
3aMMCTBOBaHMSI TKaHel JOCTaTOYHOrO pasmepa, A0-
HOpCKasli paHa YKpbIBaeTCs paclieryieHHbIM TpaHC-
MJIAHTATOM ¥ XOPOIIO 3aXuBaeT. CocyaucTas HOXKa
MUMeeT NOCTAaTOYHYIO JINHY IJ1s1 poTanuu [9].

B 1984 r. G. Foucher c¢ coaBropamMu omucaau
Ipyroit croco6 OJHOSTAITHOV KOKHO-KOCTHON pe-
KOHCTpYKUMM [ manblia ¢ UCIMO0/Jb30BaHUEM JTyYeBO-
rO KOXXHO-KOCTHOTO JIOCKyTa. JIOCKYT 1O MeTOoAuKe
G. Foucher c coaBTOpamMM BBIKpPauBalOT B OUCTaJIb-
HOJ TpeTu MpeAIieubs, BKIIOUAOT GparMeHT Jyde-
BOJ KOCTM M3 IMUCTAIbHOTO MeTasnmubusa Ha MOCTO-
SIHHOV KPYNHOM NOUTAloIleil apTepuy, COCYAUCTYIO
HOXKY BBIJENSIOT OUCTATbHO O aHaTOMMYEeCKO
rTabakepkyu. TpaHCIUIAHTAT MPOBOIST ITOA, CYXOXKM-
JUSIMY KOPOTKOTO pas3rubaTtesiss epBOro IMaiblia U
IJIVMHHOM OTBOASIIEN MbINIIbl. TOUKAa pOTaLMM pac-
MOJI0’)KeHa B TME€PBOM MEXKIISICTHOM TPOMEXKYTKE.
YyBCTBUTEIIBHOCTh paboueii MOBEPXHOCTM BOCCTA-
HaBJIMBAIOT ITyTeM MepeMellleHNsI OCTPOBKOBOTO Jia-
IOHHOTO JiocKkyTa ¢ IV manbia (OMHOMOMEHTHO WU
B OTCpo4YeHHOM npsigke) [10].

Ilenv uccnedogaruss — OUEHUTh 3PPEKTUBHOCTH
KO>XXKHO-KOCTHOJM PEKOHCTPYKLIMM [ manbia KUCTU
C VCIOJb30BaHMEM KpPOBOCHAOKaeMOTro KOMILIEKCA
TKaHe Ha OCHOBE JIy4eBOi1 apTepum.

MATEPHAJI 1 METO/1bl

B xnmHuke lleHTpa peKOHCTpyKuus I manbua ¢ uc-
MO/Ib30BaHMEM JIYYEBOTO KOXXHO-KOCTHOI'O KOMIIIEK-
ca TKaHej BhIMToJHeHa 27 manueHTam (Taoi. 1).
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Tabnuya 1
IManueHThl, TepeHecre KOKHO-KOCTHYI0 PEKOHCTPYKIMIO IIEPBOTO0 Ha/IbIa JTyYeBbIM
KO)XHO-KOCTHBIM JIOCKYTOM

) =
= = = = E
= g = 2 Zz A g
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Ne | Ilon = = - “ o g = JonomHNUTebHAs oNlepalys
g 5z g2 2 © % 3 z
] e g S9) ) o o A %
=% A 2 @ O ab o
3 £ 3 °8 2 = 58 5
M o E O E > & o & o
1 55 I,VI-V | mpasB I H HeT HeT HeT
2 M 51 1 JieB (6] H HeT [Mape3s HeT
JIy4eBOTO
HepBa
3 M 34 Tull JIeB. II H HeT HeT HeT
4 X 53 I mnpas. IT H na HeT HeT
5 M 48 I pas. 0 H ma HeT HeT
6 M 57 I, III-V JIeB. (0] C HeT HeT HeT
7 29 I-v JIEB. (0] H HET HeT Ilepecanka Il manbna cTOMBL
B no3unuio IV manpna
8 M 29 I-v JIeB. (0] H HeT HeT TpaHncnosuuus KynapTei V
u Il manbues Ha KynbTy 111 m IV
9 M 28 I-v Tpas. II H HeT HeT bioxk II-1II masnbLeB CTOIbI
10 M 46 Iulll JIeB. II H HeT HeT HeT
11 M 63 I JIeB. IT na Tpom603 PeBu3usi, pe3exiiyisi, aHaCTOMO3
JIyuyeBOm
aprepun
12 M 52 I pas. IT H na HeT HeT
13 M 52 I-v JIeB. (¢} H HeT HeT HeT
14 K 35 I-v pasB. II H HeT HeT HeT
15 M 50 I 1pas. (0] H HeT HeT HeT
16 M 54 I Mpas. I H HeT HeT HeT
17 M 33 Iunll JIeB. (0] C HeT HeT HeT
18 M 53 I JIeB. (6] H HeT HeT HeT
19 M 23 I-1II Ipas. (¢} C HeT HeT HeT
20 M 61 I JIeB. II C HeT HeT HeT
21 M 53 I pas. (¢} H na HeT HeT
22 M 28 I JIeB. O H na HeT HeT
23 M 52 Inlll-IV| nes. (¢} H HeT HeT HeT
24 K 59 I JIeB. 0 H na HeT HeT
25 M 35 I 1pas. In H HeT HeT HeT
26 K 34 I JIeB. 0O H na HeT HeT
27 M 21 I-v JIeB. 0 C HeT HeT Bnoxk II-11I rtanpleB CTOMBI

IT — nactHas ¢ananra; O — ocHoBHas (aanra; H — HecBoGOgHBIN (OCTPOBKOBBINT); C — CBOGOIHBIIA.
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Cpenu Hux 85,2% (n = 23) COCTaBJISUIM MYKUMHBI,
14,8% (n = 4) — >xenmuHbl. CpeaHMUIT BO3paCT oOre-
PUPOBAHHBIX OOJBHBIX paBHsUICT 44,0127 romam,
caMmomMy MoJiomomy 6bl1 21 rom, a caMOMy cTapiie-
My — 63 roga. V 11 (40,7%) mauueHTOB OblIa I10-
BpeXIeHa IipaBas KuUcCTh, y 16 (59,3%) — ineBas.
[lo KoMMUeCTBY OTCYTCTBYIOUIMX TajblieB Ha KUCTU
pacrpenenedue 6bulo ciaegyomymM: y 14 (51,9%)
NanyueHTOB OTCYTCTBOBAJ TONbKO I manen,y 3 (11,1%)
He XBaTaJIo IBYX Hajbles, y 3 (11,1%) 60JbHBIX OT-
CYTCTBOBAJIM TPpMU Iajblia, Y OGHOTO (3,7%) rauueHTa
COXPaHWJICS TOJILKO OAVH TpexdalaHTOBbIN IIajel]
ny 6 (22,2%) 601bHBIX OTCYTCTBOBAIN BCE ITAIbIIbI.

[Toka3aHMeM K BBIIIOJTHEHUIO KOKHO-KOCTHOM
PeKOHCTPpYKIMM [ manbiia B cepuy HaMMX HabIome-
HUi OBUIU CJIEOYIONIE 0OCOOGEHHOCTY TTOBPEKAEHUI U
COCTOSTHMS TTAlIMeHTa : HaJInuye KyJIbTU IIePBOTO MMaJb-
I1a KUCTY HA YPOBHE OCHOBAHMS OCHOBHON (hayjaHru
WU TISICTHO-(AJaHTOBOrO CyCTaBa; OTCYTCTBYE BO3-
MOSKHOCTM MCII0/Ib30BaTh BTOPOJ Majel] CTOMbl MU
KaKOM-M060 U3 IMaNblieB KUCTU [IJIST PEKOHCTPYKIINA;
TIOXKUJION BO3paCT; HaJIM4Me COMyTCTBYIOIIEN cepaey-
HO-COCYIOMCTOl TaTOJOTMM; Hecornacue IalyeHTa
Ha APYroii BUJI PEKOHCTPYKUMM; HaUuKue Oecriaaoi
KUCTU U IBYXCTOPOHHME TTOBPEKAEHMSI.

O1eHKy pe3y/bTaTOB JieueHUs IMalMeEHTOB OCY-
mectBasumm 1o onpocHuky DASH (The Disabilities
of the Arm, Shoulder and Hand). 9TOT onpocHUK oc-
HOBaH HA CaMOOI[€HKE MalyeHTOM (QYHKIMOHAIb-
HbIX BO3MOXHOCTEI PyKM, KOTOpasi MpuU HaIUUYUU
KynbTH | Manblla BO MHOTOM 3aBUCUT OT COCTOSTHUSI
OCTaJIbHBbIX TMaJblIeB KUCTHU, a TaKKe IPYyroit KoHed-
Hoctu. [lokaszatenu 1o ornpocHuky DASH B rpymnre
UCC/IeAyeMbIX IMaliMeHTOB BapbupoBaau OT 26 A0
57 6a/10B, UTO B cpegHeM cocTaBuio 44,4+10,6 6ai-
JIOB U PaclieHMBaJIOCh KaK XOPOIlKii pe3y/ibTar.

V Bcex NMaLMEHTOB IEPBbI Jy4Y ObUI yTpaueH Ha
YPOBHE CpefHel TPeTH, B TPOKCMMAJIBHOM €€ 4aCTH, TO
€CTb Ha YPOBHE OCHOBAHMSI OCHOBHOJ ¢hasauru (n = 18;
66,7%) MV TOJIOBKU TISICTHOM KOCTHU (n = 9; 33,3%).

Bo Bcex ciayuastx 6bUT UCITOTb30BaH JIYYEBOI KOXK-
HO-KOCTHBIN JIOCKYT: B 22 (81,5%) ciyuasx B Bume
OCTPOBKOBOTO KOMILJIEKCA TKaHeil U B OCTaJIbHbIX
5 (18,5%) HabmomeHMsIX B CBOOOIHOM BapMaHTe.

B 6onpimmHCTBe crydaeB (81,5%) peKOHCTPYKTUB-
HyI0 OIlepalMi0 BBITIONHS/IM TIOf, IPOBOIHUKOBOI
aHecre3uel y Tex 60JbHBIX, Y KOTOPBIX MCIIOTb30BaIN
OCTPOBKOBBIII KOMIUIEKC TKaHeii. B ocranbHbIX 18,5%
HaOMIOOEeHUIT TPOU3BOAVIIM CBOOOIHYIO IE€pecajgKy
KOMILIEKCA TKaHel C APYroro npenrvieybsi Moj 3HI0-
TpaxeaJbHbIM Hapko3oM. CpemHsisi TPOLOIKUTETb-
HOCTb BMeIIATeIbCTBA IIPY CBOOOTHOM ITepecagKe KoXxK-
HO-KOCTHOTO TpaHCIUIaHTaTa coctaBwia 5,8+1,2 u.,
a Mpu HeCcBOOOMHOV IIACTUKE OCTPOBKOBBIMM JIOC-
KyTaMM Ha nepudepuueckoil COCyaMUCTO HOXKe —
3,0+0,7 4. BakHeMIIMM YCI0BMEM, OIpPeeNsSioIM
BO3MOXHOCTb BOCCTaHOBeHMSI | manblia KUCTU JTy-

YyeBbIM KOKHO-KOCTHBIM JIOCKYTOM TMpeJIieubs,
SIBJISIETCS 1I€JIOCTHOCTD JIOKTEBOM apTepuu, obecre-
YMBAIOIIE peTPOTpagHOe KPOBOCHAGXKeHME TpaHC-
MJIaHTaTa, BbIJEEHHOTO Ha OCEBOM JIy4eBOM COCY-
IVUCTOM MYYKe, a Takke HaJIMUMe U COXPAaHHOCTh Kak
MUHMMYM OZHOVM U3 BYX JaJOHHBIX apTepuabHbIX
IyT — IIOBEPXHOCTHOJ WM ITy60KOI. B Tex ciryyasx,
KOTZa [eJIOCTHOCTD JIy4eBOi apTepuy 6bUTa Hapyllie-
Ha, OTHOMOMEHTHAasI KO’KHO-KOCTHasi PEKOHCTPYKIMS
[ manbla KUCTU OCYIIECTBIISIIACh TTOCPENCTBOM CBO-
60 HOTI TTepecagKy KOKHO-KOCTHOTO JIy4eBOT0 JIOCKY-
Ta, BbIZIeJIEHHOTO Ha APYroM Ipearieube. BaskHo, 4TO
B 3TOM CTy4ae TPaHCIUIAHTAT (OPMMPYIOT HA TPOK-
CUMAQJIbHOM MUTAIOIEN COCYAMCTOM HOXKKE, U ITO3TO-
MY BO3MOYKHA ero peMHHepBalMs 3a CYET BKIIOUEHUS
B COCTaB TpaHCIUIAHTaTa JIaTepPaJbHOIO KOKHOTO
HepBa IpeIieybs.

Bcem 27 mauyeHTam, repeHeCHIMM KOXKHO-KOCT-
HYI0 PEKOHCTPYKIMIO JIyUeBbIM KOKHO-KOCTHBIM JIO-
CKyTOM, OIepaluio BBIMOIHSIN 10 MEeTOAMUKE, OIU-
canHoit G. Foucher [10]. TIpu mimaHupoOBaHUM JTOCKYTa
IS OoTIpefie/ieHMs] pa3MepoB TPaHCIUIAHTATa HeoO-
XOAMMO COOJIOAATD OIpeeseHHbIe TTpaBwia. IyinHa
KOCTHO} 4YacTM TpaHCIJIaHTaTa AO/IKHA PaBHSTHCS
JJIVHE TIepPBOro Majiblia 340pOBOi KUCTU 32 BbIUETOM
1 cM ¥ IJIMHBI KYJIbTU OCHOBHOJ (ajaHry (KOCTHasI
YacThb JIOCKYTa TPEYTOJbHOM (POpPMBI B IMOTEpEUHUKE
co ctopoHamu 1x1 cMm, ajnHa OT 4 10 6 ¢cM). Pazmepsl
KOXKHOJ 4acCTy TPAHCILIAHTATa JO/DKHBI OBITh CIemy-
IOUIMMU: IIMPUHA OUCTAJIbHON YacTy JIOCKYTa PaBHSI-
eTCs AJIiHe OKPYKHOCTM KyJAbTU IUIIOC 2 CM; OJAMHA
KO>XKHOJ 4aCTy JIOCKyTa OO/IKHA Ha 2 CM MpPEeBbINIATh
MPOAOJIbHBIM pa3Mep KOCTHOM €ro 4acTu; IupuHa
MPOKCUMAaJIbHO YaCTH JIOCKYTa JO/KHA ObITh Ha 2 CM
MeHbIIle MMPUHBI AUCTATBbHOM 4acTy JIOCKyTa. Touka
poraiuu IIaHUPYETCS B «aHATOMMYECKON Tabakep-
Ke». C 11e/IbI0 OIpeJeneHns PacioioXKeHUsT OCHOBa-
HMS JIOCKYTa OT TOYKM DPOTAlMy B MPOKCUMAIbHOM
HampaB/lieHMM OTK/IaAbIBalOT pAacCTOsIHME, paBHOe
BeJIMUMHE OUCTAHLUMU OT KOHIA KYJIbTU Majblia 0
TOUKM POTALMU, ¥ J00aBisSiOT eme 1-2 cMm. JIOCKYT
TIAHMPYIOT TaKUM 06pa3oM, YTOOBI IMHUS ITPOEKIINNI
JIy4eBbIX COCYZIOB pacroJjaraiach o ero cpegHei am-
Hun. JIOCKyT uMeeT hopMy Tpameluu, 1 ero mmupuHa
OymeT MeHbIIle Ha 2 CM, eI TUIaHUPYETCST ONHOBpe-
MEHHO BBITIOJIHUTD MepecajKy JaJOHHOTO NaablieBo-
0 JIOCKYTa.

BoccraHoBieHMe UyBCTBUTEIBHOCTU paboueii IMo-
BEPXHOCTM BHOBb CHOpMMUPOBAHHOTO | mMasbIia KUCTu
TIpM UCIIONb30BaHMM OCTPOBKOBOTO KOKHO-KOCTHOTO
JTIy4eBOT'O JIOCKYTa, BbIZIEJIEHHOTO Ha AUCTAJIbHOI CO-
CYZIMCTOV HOKKe, 06eCTIeunBaIM ITyTEM OTHOMOMEHT-
HOT'O WJIX OTCPOYEHHOTO TlepeMellleHIsI TOTI0OTHUTE Tb-
HOTO OCTPOBKOBOTO JIaJOHHOTO Malbli€BOr0 JIOCKYTa
¢ III mmm IV manbua kuctu. Tonvko B 8 (29,6%) Ha-
OTI0IEeHNSIX, TTOMMMO OCTPOBKOBOTO KOKHO-KOCTHO-
'O JIOCKYTa, OBbL MCITOJIb30BaH JIAMOHHBIN IMaIbLIEBO
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JiockyT ¢ I mnm IV nanbiia ajist 3amenieHus JTIagoHHOM
MOBEPXHOCTY HOBOTO Majblia, B OCTa/IbHbIX 19 (70,4%)
CIyvasix HUKaKOW TOTIOTHUTENbHBIN TIOCKYT He ITPUMe-
Hsuics. KnHndecknii mpymep yCremrHoi peKOHCTPYK-
uyu 1 manblia KUCTU OCTPOBKOBBIM KOKHO-KOCTHBIM
JTyyeBbIM JIOCKYTOM IpefCTaBjieH Ha pUCyHKe 1.

Bo Bcex ciryyasix JOCTUTHYTO IMOJHOE MPVDKUBIIE-
HMe TpaHcIuiaHTaTta. OCIOKHEHUSI BOSHUKIN TOITbKO
y OBYX MAllMEHTOB: B OJHOM HaOJIOmEHUM B TIOCIIe-
OIepalMOHHOM Iepuone pa3BWJICS Mapes JIyueBOro
HepBa BCJIe[ICTBYE CAABIEHMS XXI'YTOM Ha YPOBHE Ijie-

ya, KOTOPBIV KyIIMPOBAJICS B TeueHue 2 Mec., QyHKIMS
BOCCTAHOBWIACh TOJTHOCTbIO Ha (hOHEe KOHCEepBATUB-
HOIt Tepanuu. B npyrom HabmopeHun B 1-e CyT. mmoc-
Jle orepanuy pasBUiICS TPOMOO3 JIy4eBOI apTepum,
YTO TOTPeOOBAJIO PEBM3MOHHOTO BMeENIATEIbCTBA.
[TpuuMHOII TPOMOO3a OKa3ajach aTepPOCKIEPOTHUUEC-
Kas OngIIKa Ha YpoBHe Ieperuba pasBepHYTON JIy-
YyeBOJi apTepui, YIaCTOK apTepun ObIT pe3elMpoBaH,
BBIIIOJTHEH €e aHACTOMO3 C TMOJHBIM BOCCTAHOBJIEHU-
€M KpPOBOTOKa B TPaHCIUIAHTaTe U MOJHBIM MPUXUB-
JIeHUeM erTo.

Puc. 1. Knuuuueckuit IIpuMep YCHEHJHOV[ KO>KHO-KOCTHO PEKOHCTPYKINU [ manbua JIy4€BbIM KO>XHO-KOCTHBIM JIOCKYTOM:
a — BuUO 40 oriepanumnmn; b— PEeHTTreHorpaMma a0 orepanunn; C — BbIJeJIeH KO>KHO-KOCTHBIN Hy’quOﬁ JIOCKYT

U JIaIOHHbIN -TIa/Ib1IeBO JIOCKYT C IV nmanena; d— PpeHTreHorpaMma Iiocjie ornepaunun;

€ — PEHTreHorpaMmbl uepes3 rof 1ocie ornepanumn; f— BUO KUCTU U Cl)YHKI.[I/IH yepes rof rocjie onepaummn

Fig. 1. The clinical example of the osteo-cutaneous reconstruction of the thumb finger:

a — the hand before surgery; b — X-ray of the hand before surgery, thumb lost at the proximal phalanx base;

¢ — prepared osteo-cutaneous flap on the radial vascular; bundle and the palmar island flap from the IV finger;
d — X-ray of the hand after surgery; e — X-ray of the reconstructed thumb a year after the surgery;

f — appearance and function of the hand one year after surgery
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Ins BoccTaHOBIEHUST (QYHKUMM KUCTU YEThIPEM
maiyeHTaM ¢ 6ecriasioii KMCThI0 MOTPe6OBaINCh I0-
MTOJIHUTEIbHbIE BMEIIATe/IbCTBA: IBYM OOJIbHBIM OblTa
BBINTOMIHEHA Tepecagka 6moka II-III majgblieB CTOIIBI,

OIHOMY — TPaHCHO3ULIMS Ky/bTel COCeqHMX TasblieB
Ha KysibTy 111 1 IV manblieB 1 B OGHOM CJyyae — Iepe-
cagka Il manbia crormsl. KnuHuyeckuit mpyuMep peKoH-
CTPYKUMY 6eCraoi KUCTY PEICTaB/IeH Ha PUCYHKe 2.

Puic. 2. Knuaudeckuii mpyumMep peKOHCTPYKIMY 6ecIianoil KMCTu:

a — BHELIHMIA BUA, KUCTY IO PEKOHCTPYKIMMK; b — BHEIIHWI BUI, KUCTYU ITOC/IE KOSKHO-KOCTHOM peKOHCTPYKIMM I rasbiia
¥ TIOATOTOBKY K Iepecazke 6;0ka II-II1 manb1eB CTOMbI; C — PEHTTEHOTPAMMBbI KMCTY Uepes Tofl ITOC/Ie KOSKHO-KOCTHO
pekoHcTpyKimu I masnbiia; d — BHENTHMI BUI, KMCTU Yepes3 6 Mec. rocsie repecaaky 6;1oka [1-111 rmasblieB CTOIIBI;

e — DyHKIMS KUCTYU yepe3 6 MeC. Tocie peKOHCTPYKIMY; f — peHTreHOorpaMMBbl KMCTU TTOC/Ie Tiepecaku

6s10ka I1-III masibiieB CTOIbI

Fig. 2. The clinical example of the metacarpal hand reconstruction: a — view of the hand before reconstruction;

b — view of the hand after the osteo-cutaneous reconstruction of the thumb and preparing for II-III toes transplantation;
¢ — X-ray of the hand a year after the thumb reconstruction; d — view of the hand 6 months after the II-III toes
transplantation; e — the function of the hand 6 months after reconstruction;

f — X-rays of the hand after the block of II-III toes transplantation

PE3VJIBTATDBI

CpaileHue y Bcex MalMEHTOB, MePEeHECIINX KOXHO-
KOCTHYK PEKOHCTPYKUMIO | masblia KUCTH, OOCTUT-
HYTO yepe3 8 Heq. rmociie onepauun. ITocne yganeHus
CITUII TIAIIMEHTHI MPOXOAWIM PeabuIUTAIIMOHHOE Jie-
yeHue. KOHTpO)IbeIe PEHTreHOIrpaMMbl BbITIOJTHAIN
Jepes 6 Mec. mociie ornepauun. Bo Bcex ciaydasix pe-
30pOIMM KOCTHOI YaCTM TPAHCIUIAHTATA He ObIIO BbI-
siBJIeHO, chopMMpOBaHA KOPTUKAIbHAS TLIACTUMHKA.
Ha momeHT ocMoTpa (B cpefHEM 4yepes Tof) OLeHU-
BaiM PYHKUIMIO KUCTHU, B YACTHOCTM OIIPEAENISIA BO3-
MO’KHbIE BUIbI CXBAaTOB, COCTOSIHME KOKU PEKOHCTPY-
MPOBAHHOTO MaJiblia, a TAK)Ke YyBCTBUTEIbHOCTb Ha

paboueit ero MOBEPXHOCTY M BHEUTHUI BU, IaJIbIIa U
IOHOPCKOI 30HBI.

Y nmauyeHTOB C KyabTel | manbila Ha ypOBHE OC-
HOBHOV (ananru ¢yHKumst 6puta caemyromieii: OA]L
(ob1ast aMILIMTYOa OBVOKEHUI) — 45°; IMpoTUBOIO-
cTaBjeHue Ha V Iiajell; Bce BUObI 3aXBaTOB; HEBO3-
MOXKHOCTh 3aXBaTa MEJKUX IPeAMETOB M3-3a M30bI-
TOYHO ITOABMKHOCTM KOKM TOPIIA Ha/IbIla. Y G0bHbIX
C KyJIbTeli Ha YpPOBHE IISICTHOM KOCTY (PyHKLIMST pe-
KOHCTpyMpOBaHHOTO I Tasblia oIpenensiach TOIbKO
TTOIBMKHOCTBIO CEIJIOBUIHOTO CyCcTaBa M ObLia Clie-
OYIOILENi: OTBeAeHe, MpoTMBoIiocTasaeHne Ha II u 111
Ta/Iblibl; BCe BUAbI 3aXBAaTOB; HEBO3MOXKHOCTh 3aXBa-
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Ta MEJKMUX IPEeIMETOB 13-3a M3ObITOUHON MOIBIIK-
HOCTM KOXM TOplia Maiblia. YyBCTBUTEIBHOCTh BOC-
CTaHOBJIEHHOrO | Mmasblia 3aBycesia OT 0COOEHHOCTe
BMeIlIaTe/IbCTBA, & MMEHHO: B TeX CIydasx, e 0-
TMOJTHUTEIbHO BBITIOHSUIM TPAHCITO3UIIMIO JTaAOHHOTO
sockyTa ¢ III uau IV maneia no Littler, muckpyuMuHa-
LIMOHHAs1 YyBCTBUTEIbLHOCTb BapbMpoOBaja B Impefe-
jax 7—10 MM ¥ B cpegHeM cocTaBisuia 7,5+0,9 mm.
B ocranpHbIX HAGMIOOEHUSIX IUCKPUMMUHALIMOHHAS
YyBCTBUTEIBHOCTD ObLIa 15 MM, OFHAKO MTPUCYTCTBO-
BaJIa TeMIIEpaTypHasi, 6oseBast M MPOIPUOLIENITUBHAS
YyBCTBUTENbHOCTL. HermepeHOCMMOCTH X0JI0fAa He OT-
MeYeHO HI B OTHOM CiTyvae.

BHemHMi1 BuA Taiblia, HE YOOBIETBOPSIOUINIA
MalyeHTa, ObUI BBISBJIEH TOJBKO B ABYX CIyYasix:
B OJHOM OTMeYEH U30bITOUHBI 06BEM, a B IPYTOM —
u36bITOUHAS AyIvHA (pUC. 3).

B IoHOPCKOII 30HE HM B OTHOM CJTy4yae He BbISIBJIE-
HO Tpy6bIX py6I110B WM Aedopmanyu (puc. 4).

- |
-
-
=
~|
T

Puc. 3. KnuHuveckye mpuMepbl HEYIOBIETBOPUTETHHOTO
BHEIIIHETO BUIa PEKOHCTPYUPOBAHHOTO I Masbiia

Fig. 3. The unsatisfactory aesthetic result of thumb
reconstruction

Puc. 4. BHelrHuit BUJ 1 PeHTTeHOTrpaMmMa JOHOPCKOit
30HbBI U€pe3 rofi OC/Ie PEKOHCTPYKIUU

Fig. 4. View and X-ray of the donor area one year
after reconstruction

OBCY>XKJITEHUE

HecmoTpsi Ha [OJIUTENbHYI0 MCTOPUIO PEKOHCTPYK-
MM yTpayeHHoro | masnblia, mpobiema akTyajabHa
no cux nop. C BHeApeHUEM B KIMHUUYECKYIO MPaK-
TUKY MUKPOXUPYPTrUUYECKUX TEXHOJIOTUI perviaH-
Talyus OTWIeHeHHOTo | masblia craja OOBIYHBIM
BMeIIaTe/lIbCTBOM, YCIIeX KOTOPOro 3aBUCUT OT Mexa-
HM3Ma TPaBMbl U, 110 JaHHBIM JINTEPATyPbl, BAPbUPYET
B mpepenax 55-93% [11, 12]. TlockonbKy caMbiM 3¢-
(beKTMBHBIM METOIOM BOCCTAHOBJIeHMS | masnbiia mpu
ero OTYIeHEHUU SIBJISIeTCSl peIliaHTalusl, TI03BOJIs-
I0IIas B C/Tyyae MPYOKUBAEHUST OOOUTHCS OTIMUHBIX
(YHKIIMOHANBHBIX U 3CTETUUYECKUX Pe3YIbTaTOB,
MOMbITKA pellaHTallMM OOJKHA MMpeANpUHUMAThCS
BCerja, ecauM HeT abCOMIOTHBIX K Hel IMPOTUBOIIO-
Ka3aHWuil, TaKMX KaK IOJHOe paspylleHue OTuje-
HEHHOTO CerMeHTa WM BbIpakeHHbIe TIOBPEXIEeHUS
KUCTM, He MO03BOJSIIOIIYE BBINOJHUTH peIllaHTa-
uuio. [IpM 3HAUUTENbHBIX MOBPEXIEHUSIX KUCTHU,
HO YIOBJIE€TBOPUTEIbHOM COCTOSIHUM OTWIEHEHHOTO
I manbua, onMcaHbl NpUMeEpPbl BPEMEHHOI 3KTOIMU-
YyeCcKoi periaHTaLu, O3BOJSIOILME COXPAHUTD Ma-
Jiell ¥ BBITIOJIHUTD €r0 OPTOTOIMUYecKeyio pukrcaimio
B OTCPOYEHHOM Iopsake [13, 14].

[Tpu HeBO3MOXKHOCTHM WJTM O€e3yCITeIIHOCTY PeriaH-
Tauuy yrparta I masblia Ha YpoBHe ISICTHO-(amaH-
rOBOTO CyCTaBa SIB/IsIeTCSl aOCOMIOTHBIM IOKa3aHMEM
K PEKOHCTPYKLMM, KOTOpasi MOKeT ObITh BBITIOTHEHA
Kak IlepBMYHOEe BMeUIaTeIbCTBO WIN B OTCPOYEHHOM
nopsigke. i yKa3aHHOTO YpPOBHSI yTpaThl IepBO-
ro Jlydya OIMCaHbl pa3lNyHble BOCCTAaHOBUTEIbHbIE
BMeEIIATeNbCTBa: KOXXHO-KOCTHAasI PEKOHCTPYKLMS,
MOJUTUIIM3aLIMST TPAaBMMPOBAHHOTO Tpex(dalaHTOBO-
ro Majabla KUCTU (KYIbTU MM TIPU HAIUMYUU OPYTO-
rO ero MOBpeXIeHMs, MCKIIOUAoEero BO3MOKHOCTb
BOCCTAHOBJIeHUST QYHKUMM), IUCTPAKI[MOHHOE YIJIN-
HeHMe, nepecagka I miau Il manbLeB CTOIbI, @ TAKKE
nepecagka ux komb6uuaimu [13, 15]. Jlyumne dbyHK-
LIMOHAaJIbHbIE U KOCMETUYEeCKue DPe3ylbTaThl yIaeT-
CS1 TIOJIYYUTDb MDY BBINIOJIHEHMM TepecagKy MaablieB
CTONBI, @ TaKkKe MOIMLU3ALUU TOBPEXIEHHOTO
TpexdanaHroBoro naablia KUCTU. OfHAKO ClIefyeT OT-
METUTh, YTO CUTYyalusl, KOrga, IOMMUMO YTPaueHHOI0
[ manb1ia, eCTh MOBPEXKOEHHbI Tpex(anaHroBblIit mna-
Jiel], KUCTH, BCTpevaeTcss HevacTo [15, 16]. Ilepecagka
MaJbleB CTOMbI — TEXHUYECKU CIOKHAs Orepauus u
TpebyeT CIenaabHOTO OCHAILEHMSI M HaBBIKOB XU-
pypra. Kpome Toro, cyiiectByeT psifi MPOTUBOIIOKA-
3aHMI, IPENITCTBYIOIINX BBIIIOTHEHUIO TAKOTO BMe-
1IaTeabCTBa. B 4acTHOCTH, 3TO MOBPEXAEHUS CTOIbI
B aHaMHe3e, HaJIMYME TSHKe0 COMyTCTBYIOIIEN [aTo-
JIOTUY, B TOM 4MclIe 06nuTepupyloue 3a601eBaHMs
COCYZI0B, BO3pacT cTapiue 60 JieT, a Taxke Hecornacue
OOJMIBHOTO Ha MUCIIONb30BaHMe CTOIBI B KauecTBe [J0-
HOPCKOJM 30HbI. AJIbTEPHATUBOM B TaKOI CUTyalUU
MOJET CTaTh KOKHO-KOCTHAasi PEKOHCTPYKLMS, KOTO-
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past Mo3BOJISIET BOCCTAHOBUTD JJIMHY U CTAOMIIBHOCTD
najblia, a Tak’ke BO3MOXKHOCTb €ro MPOTUBOIIOCTaB-
JIeHUsI TP BBITIOIHEHUYM PEKOHCTPYKLIMM Ha YPOBHE
cpenHeli Tpetu nyda. HemocraTkom Mertona SIBsIeT-
Cs HEeCOOTBETCTBME BHEIIHET0 BUAA HOPMalbHOMY
[ manbiy M Hepeako Tpebylouiuecs MOBTOPHBIE Olle-
paTuBHbIE BMeIATEeNbCTBA C LIeJbI0 KOPPEKLUUU
nanpua [17]. B nurepaType oOInmMcaHbl HECKOIBKO
COBpEMEHHBbIX BapMaHTOB KOXXHO-KOCTHOM PEKOH-
crpykuum I manbua. Yamie BCero MSITKOTKaHHBIN
KOMITOHEHT TIPEeACTaBIe€H HeCcBOOOAHBIM I1aXo-
BBIM JIOCKYTOM, & B KaueCcTBe KOCTHO} OCHOBBI MUC-
MOJb3YIOT (parMeHT TpebHSI MOAB3IOIIHON KOCTU
[17, 18, 19]. OmucaHbl TakKe eIVHUUYHBbIE CIIy4yaun
KOKHO-KOCTHOM PEKOHCTPYKUMUU C MpUMeHeHUeM
IPYTUX KPOBOCHAGXKaeMbIX CIOXKHBIX KOMIIJIEKCOB
TKaHei, KOTOpble MO3BOJISIIOT BOCCTAHOBUTD Majel]
IyTeM BBITIOJIHEHUSI OJHOTO BMeIaTeabCTBa: CBO-
60HOTO KOXXHO-KOCTHOTO JIATEPATbHOTO JIOCKYTa
ievya [20], OCTPOBKOBOrO KOXHO-KOCTHOTO KOM-
MJIeKca TKaHeil Ha BTOPOI ThUIbBHOM IISICTHOM apTe-
pun [21], OCTPOBKOBOIO KOKHO-KOCTHOTO JIOCKYyTa
penrsieybst Ha 3aJlHel MeXKOCTHO apTepuu [22].
BoMbIIMHCTBO aBTOPOB IIpM BBITIOJIHEHUUM OLHO-
MOMEHTHOJM KOXXHO-KOCTHOJ PEKOHCTPYKIUU WC-
MOJb3yIOT B KauecTBe IUIACTMYECKOTO MaTepuasa
JIy4eBOM KOXXKHO-KOCTHBIV KOMIUIEKC TKaHEh, U pe-
KOHCTPYKIIMIO BBITIOJIHSIIOT 110 METOAMKE, OIMCAHHO
E.Biemer B 1983 r.[7, 17, 18, 20, 21, 23, 24]. [TocKoAbKYy
KOCTHYIO 4acTbh TPaHCIUIAaHTaTa 3aMMCTBYIOT U3 Jua-
dusa mydyeBoit KOCTM, BEIUMK PUCK IepeioMa KOCTU
B JOHOPCKO 30He [18, 16], a TpaHCIUIAHTAT TPEeACTaB-
JIIeT CO00¥1 CEKTOP TPyOUATOI KOCTU (IBYKOPTUKAIIb-
HBIII cpes), KOTOPBI CJIOXKHO (PMKCUPOBATh K KYJIbTE
nepsoro Jiyua. Meronuka, onvcanHas G. Foucher, Ha
Halll B3IV, OOMafaeT pSAIOM IMPEeUMYIIeCTB, KOTO-
pble 3aKIIYalTCS B TOM, UTO JOHOPCKO 30HOM SIB-
JITeTCST MeTasNudu3 JIy4eBOi KOCTH, BKIIIOYAIOIINIA

JOIIOJTHUTEJIbHASI NTHO®OPMALISA

Hcmounuk ¢unancupoearus.  ABTOp  3asIB/ISIET
06 OTCYTCTBMM BHEIIHEro (puHaHCUMPOBAHMS MIPU MTPOBee-
HUY UCC/IeNOBAHMS.

Bo3moscHblli KOH(IUKM uHmepecos. ABTOp HmeKIapu-
pyeT OTCYTCTBME SIBHBIX M TIOTEHIMAJbHBIX KOH(IMKTOB
MHTEPEeCOB, CBSI3aHHbIX C MyGIMKAIMell HACTOSIIIEeN CTaThu.

Omuueckas 3xcnepmu3sa. He mpumveHuMma.

HugopmupoeanHoe coanacue Ha nyénuxkayuro. ABTOp
TONTYYWJT TIMCbMEHHOE COIVIacue TAIMEeHTOB Ha My0/yKa-
IIMI0 MEAUIIMHCKUX TaHHbBIX Y U306 paskeH!IA.

ryobuaTyio TKaHb, M MMEET KPYIHYI0 ITOCTOSIHHYIO
MIUTAIONIYI0 COCYOMUCTYI0 BETBb, MIVIIYIO OT Jyue-
BOJi apTepuu 4yepe3 KBAApPaTHBIV MPOHATOP K KOCTU.
DT IpeuMyIlecTBa 06eCeunBaloT Xopoliee KPoBo-
CHabsKeHJe KOCTHOJ OCHOBbBI HOBOI'O I1aJ/Iblia, a TaKKe
JIy4IIme yeaoBusl puKcaumy M CHUKEHME BEPOSITHOC-
TU IlepeoMa AOHOPCKOM KocTu. TeM He MeHee, 3Ta
MeTOAVKa MPaKTUUECKM He UCIIOb3yeTcss. Hu omHoi
MyOIMKaIM, Kacalwleicss OMHOMOMEHTHO KOXHO-
KOCTHOJM PEeKOHCTPYKLMM IepPBOro Iajiblla KUCTU T10
meTtoauke G. Foucher, HaiiTu He yaanoch.

3AK/TIIOYEHHE

KokHO-KOCTHasi pPEKOHCTPYKIUMSI TEepPBOro Majiblia
C MCIIOb30BaHMEM JIYYEBOTO KOKHO-KOCTHOTO JIO-
CKyTa TMOKa3aHa Ipu yTparte | manbplia Ha YpoBHE OC-
HOBHOJ (haylaHTM TalMeHTaM, KOTOPbIM I10 KaKuMM-
JIM60 TIPUYMHAM HEBO3MOKHO BBITIOTHUTD IIEPECATKY
naJiblia co CTOMbl. MeTog, MOo3BOsIeT OMYUYUTD XOPO-
i QYHKUVOHAIbHBIN M KOCMETUUYECKUI pesy/ibTa-
Thl 6e3 pucka pe3opoOIMM KOCTHOI OCHOBBI IaJblia.
[Ipn nmaHUMpOBaHMM KOXHO-KOCTHOM PEKOHCTPYK-
UMM JIyYeBBIM KOXXHO-KOCTHBIM JIOCKYTOM pasmep
KOCTHOT'O (hparMeHTa [IO/DKEH ObITh BbIOPAH TaKUM
06pa3oM, uToObI TTocIe (UKCALMU €ro ¢ KyJabTeil oc-
HOBHOJ ¢ananru I manbla JjaMHa «MaJblia» Oblaa Ha
0,5-1 cM MeHbIIIe IJIMHBI 3I0POBOrO MEPBOIO IMa/lb-
ra. CobmiomeHne 9TOro MpaBuia AAeT BO3MOXKHOCTh
MOJMYYUTh XOPOLIMIA KOCMETUYECKMI pe3ysabTar.
Jlydiive pe3ynbTaThl YAAeTCS OOCTUYb MPU BOCCTA-
HOBJIEHMM paboueii TOBEPXHOCTH PEKOHCTPYUPOBAH-
HOTO TaJiblid JaAOHHBIM MaJIbLIEBBIM JOCKYTOM C III
win IV nanbua kKuctu. [Ipu oTCyTCTBUM peTporpa-
HOT'O KpPOBOTOKA 10 Ty4yeBOii apTepuu BC/IECTBUE ee
TOBPEXIEeHUS WM HEe3aMKHYTOCTU JIaJOHHBIX OYT
KO)KHO-KOCTHAsI PEKOHCTPYKIMSI MOKET ObITh BBITIOJ-
HEHAa CBOOOIHBIMJTYUYEBbIM KOSKHO-KOCTHBIMJIOCKYTOM
C IpYyroro npearieybs.
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B0o3MOXXHOCTH AMHaMHUeCKOU uHpaKpacHoU Tepmorpadum
ANS NJAHUPOBAHUA U MOHUTOPUHIra NepdOpPaHTHbIX IOCKYTOB

B.C. MenbuuxkoB 3, B.3. Iyopos?, A.C. 3ensuuu 2, 10.B. babaeBa?3,
A.A.TlamkoBckas !, 1.C. JKansios 12
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Pedepar

AxkmyansHocms. CBo60AHbIE TTepGhOPaHTHBIE JIOCKYThI CYMTAIOTCS HauboIee ONTUMATbHBIMY JJIsi PEKOHCTPYKLIMM KOHeY-
Hocreli. OfHAaKo, HapsAy C OYeBUAHBIMM MPEeUMYLIECTBAMM 3TUX JIOCKYTOB, CYILIECTBYET psiLi TPYLHOCTEN, CBSI3aHHBIX CO
CJIOSKHOM COCYIMCTOM aHATOMMel U TPyL0eMKOi nucceKkuyeit. ITo 06yciaBaMBaeT HE0OXOAMMOCTD TIIATENbHOI IIpefore-
PAIMOHHOM TOATOTOBKM, BKIIOUAIOIIEH KapTupoBaHue nephOopaHTHBIX COCYNOB U pa3paboTKy Au3aiiHa JockyTa. Hapsmy
C 9TUM He DPellIeHbI MPOGIeMbI C MHTPAOIIEPALIMOHHOI OLeHKOI mepdy3uu nephopaHTHBIX JOCKYTOB U UX MOHUTOPUHIOM
B IMOCJIEOTIEPAIIIOHHOM MepuoAe. sl 3TOr0 UCMOMb3YeTCs PSIi MHCTPYMEHTAIbHBIX METONOB 00CIEIOBAHMS, TAKMX KaK
MPT u KT-anruorpadusi, norneporpadus, ICG u suHamuyeckast mHdpakpacHasi repmorpacdus (IUT).

ILlens — O11€HUTDH BO3MOKHOCTY AVHAMMUeCKOi nHMpaKkpacHoi TepMorpadum Asi KapTUpoBaHus NepdOpPaHTHBIX COCYIOB
NIpY IJIAHMPOBAHUM Au3aitHa nepopaHTHBIX JIOCKYTOB, a TakoKe 11 OIpeesieHMs UX MHTPa- U MocIeolepaioHHO mep-
ysun.

Mamepuan u memods!. [IpoBeieH aHa/INU3 pe3yabTaToB Kucnonb3oaHust JUT, KT-auruorpadum 1 3ByKOBOI AoIIeporpa-
bum [ mpeBapUTENTPHOTO KapTUPOBaHUs Nep(OPaHTHBIX COCYNOB Mpy pa3paboTke aAu3aiiHa 18 mepdopaHTHBIX JIOC-
kyToB (ALT — 10, SCIP — 8) mepecaxeHHbIx 15 maryenTtam c¢ 01.01.2022 mo 30.07.2022. Takke JUT mcnonb3oBagach BO
BCeX CAyYasix sl MHCTPYMEeHTAIbHOTO MOATBEePsKIeHNs Iepdy31uM JOCKYTOB MHTPAOIIePallMOHHO U JJIs1 UX MOHUTOPMHTA
B [1I0CJIeOIIepallIOHHOM TIepuofe.

Pesynsmamesi. B o6111eit cnoskHocTy nipy nomouu KT-auruorpaduu 66uin uaeHTUGUIMPOBaHbI 39 nepdhOpaHTHBIX CO-
cynos. C ucnonb3oBanuem AUT 6pu1 OGHAPYKEHBI AUCTATbHbIE OTHENbI 37 MephOPaHTHBIX COCYAOB y 15 MalMeHTOB
npu pa3meTke 18 10CKyTOB, B cpefHeM 2,5 Ha KaxkbIit 1ockyT ALT u 1,4 — Ha kaxbiit 1ockyT SCIP. Bpems Tepmorpadu-
YeCKOTO MCCAeIOBaHMsI COCTaBIIsIO 0KoMo 10 MuH. Bo BpeMs onepaiiuu nepdysust Bcex epecakeHHbIX TOCKYTOB Obl1a
oATBepXKIeHa rpu romouu [JUT. B mocneonepaiiioHHoM nepuoe B 3 (16%) nockyTax 6bLIM KIMHUYECKU BbISIBIEHBI
¥ ToATBepKAeHbl pu nomoiu ANUT mpobremsl ¢ nepdysueit. Y nyx (13%) nanyentos ¢ UMT Gonee 35 He ymanoch
OIpeseNIUTh PACIOoNoXKeHNe epGOopaHTHBIX COCYAOB MpU oMol TepMorpaduu 1 3ByKOBOIt fomieporpadum. V atux
nauueHToB [JUT 6bl1a HeMHGOPMAaTUBHA JIJIS1 TOATBEPKAEHUS Mepdy3uy JTOCKYTOB MHTPAOIEPALIMOHHO U B TIOC/IEOTIe-
paLOHHOM IepUOoJeE.

Baxnouenue. KT-anrnorpacdusi, 3s8ykoBasi foruieporpadus u fuHamudeckast uHGpaxkpacHas TepMmorpadust sIBISIOTCS B3au-
MOZOIIOMHSIIOMMM MeTOoLaMy OOHapy>keHMsl U Bu3yanusaluuy rnepdopaHTHBIX apTepuit. [JuHaMuueckass MHppakpacHast
TepMorpadus SIBJSIeTCs TaksKe BCIIOMOTaTe/IbHBIM MeTOJOM JJIsI MOHUTOPMHTA JIOCKYTOB B MHTPA- U MOC/Ie0NepaioHHOM
rnepuozax.

KimoueBble ciioBa: muHamuyeckast mHdpakpacHas tepmorpadusi, KT-aurnorpacdus, 3BykoBas gorieporpadus, mepdo-
PaAHTHBI JIOCKYT, MUKPOXUPYPTHUUECKAsT PEKOHCTPYKIMS KOHEUHOCTEI.

IOns uqutupoBaHus: MenbHukoB B.C., Iyopos B.D., 3enssuun A.C., Ba6aepa 10.B., ITamkoBckas A.A., JKansios U.C.
Bo3sMoOXHOCTM AMHaMMUUeCKOi MHGpaKpacHoii Tepmorpabuy sl IIAHUMPOBAHUS Y MOHUTOPMHTA Tep(opaHTHBIX
JIOCKYTOB. Tpasmamonozus u opmonedust Poccuu. 2024;30(1):99-109. https://doi.org/10.17816/2311-2905-17460.
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Abstract

Background. Free perforating flaps are the most optimal for reconstruction of both upper and lower extremities. However,
along with the obvious advantages of these flaps, there are also a number of difficulties associated with their more complex
vascular anatomy and, as a consequence, more time-consuming dissection. This determines the need for a more thorough
preoperative planning, including the mapping of perforating vessels and development of flap design. At the same time, the
problems with intraoperative assessment of perfusion of perforating flaps and their monitoring in the postoperative period
have not been solved. For these purposes, several instrumental methods of examination such as MRI and CT angiography,
Doppler sonography, ICG and dynamic infrared thermography are used.

Aim of the study — to evaluate the capabilities of dynamic infrared thermography (DIT) for mapping of perforating vessels
when planning the design of perforating flaps, as well as for assessing their intra- and postoperative perfusion.

Methods. We have analyzed the results of using DIT along with CT-angiography and Doppler sonography for preliminary
mapping of perforating vessels in the design of 18 perforating flaps (ALT flap — 10, SCIP flap — 8) transplanted in 15 patients
from 01.01.2022 to 30.07.2022. DIT was also used in all cases for intraoperative instrumental confirmation of flap perfusion
and for its monitoring in the postoperative period.

Results. A total of 39 perforating vessels were detected by CT angiography at the point of origin from the main arteries.
DIT was used to detect the distal portions of 37 perforating vessels in 15 patients at the marking of 18 flaps. On average,
2.5 per ALT flap and 1.4 per SCIP flap. Thermographic examination time was approximately 10 minutes. Localization of all
perforating vessels detected by DIT were first confirmed by Doppler sonography and then visualized intraoperatively during
flap dissection. Intraoperatively, perfusion of all transplanted flaps was clearly confirmed by DIT. In the postoperative
period, perfusion problems were clinically detected in 3 (16%) flaps and confirmed by DIT: venous stasis — 2 cases, arterial
insufficiency — 1 case. In two patients (13%) with a body mass index of more than 35 (corresponding to class 2-3 obesity),
the location of perforating vessels could not be determined by thermography and Doppler sonography. Also, in these patients
DIT was ineffective for confirmation of flap perfusion intraoperatively and in the postoperative period.

Conclusion. This study confirms that CT angiography, Doppler sonography and infrared thermography are complementary
methods that allow to detect and visualize perforating arteries from their origin from a main artery to the site of their
passage through the deep fascia (CT-angiography), as well as to determine their more accurate projection on the skin surface
(DIT and Doppler sonography). DIT is also an auxiliary method for flap monitoring in the intraoperative and postoperative
periods, which allows to engage nursing staff in postoperative monitoring.

Keywords: dynamic infrared thermography, CT angiography, perforant flaps, microsurgical limbs reconstructive, Doppler
sonography.
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BBEJEHUE

AnrmocomHas Teopus 6s11a paspaborana G.I. Taylor
n J.H Palmer u ommcana B 1987 r. [1]. B 1989 r.
I. Koshima u S. Soeda omucanu mepBbiit B UCTOpUM
nepdopaHTHbIN JOCKYT [2]. HanbHeiiliee pa3BUTHe
aHTMOCOMHOI Teopuy MPUBEIO K MOSIBJIEHUIO KOH-
LeNLuuy OpoIe/JIepHbIX JIOCKYTOB, MpenJji0osKeHHOI
H. Hyakusoku c coaBTropamu [3]. [losBiaenne nepdo-
PaHTHBIX JIOCKYTOB IMO3BOJMJIO CHU3UTb TPaBMaTu-
3aLMI0 JOHOPCKOJ 30HBI, YIYYIIUTh KOCMeTUYecKue
pes3yabTaThl, a Tak)Ke CIIOCOOCTBOBAIO ITOSIBIEHUIO
60s1ee CJIOXKHBIX XMMEPHBIX TOCKYTOB. BMecTe ¢ pas-
BUTHMEM JIOCKYTOB Pa3BUBAIMUCh U METOAbI KAPTUPO-
BaHMS TepPOPaHTHBIX COCYIOB ¥ Pa3MeTKU JIOCKY-
TOB, & TAK)KEe MUX MOHUTOPMHTA BO BPEMSI ollepal Uy u
B [10C/I€0TNEPALIOHHOM IIepUoJE.

OIHMM U3 TaKMX COBPEMEHHBIX METOOB SIBJISIETCS
IyHamuueckast MHgpakpacHast Tepmorpadus (JIUT).
[Mocsie MpOMBIIIJIEHHOTO MTPU3HAHMS TepMorpadum u
MOSIBJIEHUST TTPO(eCcCHMOHaTbHOM TOPOTOCTOosIIIel arl-
MapaTypbl CTaJIM MOSBJSTHCS MEepBbIe CTATbU O MPU-
MeHEHMUM 3TOr0 MeTOJa B MEAULIMHCKUX LIe/SIX, B TOM
yuciie u s uaeHTuduranmum nep@opaHTHBIX COCY-
IIoB [4, 5, 6]. [lToBcemecTHOe pacpocTpaHeHue CMapT-
(hOHOB 1 COBMeIeHHbIX C HUMU TEIJIOBM30PHbBIX Ka-
Mep pe3Ko yIelleBUIO0 U, Kak ClefCTBIE, pacliMpuUiio
npumeHenue JUT B npakTUuyecKoil MeOuliHe, CIe-
JIaB 3Ty METOOMUKY OCOOEHHO IOIy/SIpHO 151 06Ha-
py>keHus mepdopaHTHBIX cocynos [7, 8, 9, 10].

B 1986 r. W.J. Theuvenet c coaBTOpamm B KcCiIe-
IIOBaHMM Ha KaJlaBepHOM MaTepuasie 1ocjie BBeLeHUs
TeIJIOr0 pacTBOpa B COCYOMUCTOE PYCIO MPU MOMOIIY
TepMmorpacda 0OHAPYKWIN U OIMUCAIN «TOpsTIme TIsT-
Ha» Ha TIOBEPXHOCTU KOXKU B 06acTu rnep@opaHTHBIX
apTepuit, KpOBOCHAGXKAMOUMX ST 30HBI, OOMbILIAS
YyacThb 3TUX apTepuii 3aTeM OblIa BU3YaJbHO IIOJ-
TBepXIeHa BO BpeMs Iocnenyouiein guccekuum [11].
E. Zetterman ¢ coaBTOpaMu IoKasaau yxe Ha KIUHU-
YyeCKOM MaTepuasie, UTo «ropsiuye MsITHa» B 30HE Iep-
(bopaHTHBIX COCYIOB P OXJIAKIEHUU TTOBEPXHOCTU
TeJla )CYe3aloT, a IpM HOBTOPHOM COTpeBaHUM MOSIB-
JISIFOTCS BHOBB [12].

X. Tenorio ¢ coaBTOpamMu cpaBHMIM MHGpaKpac-
HYyI0 TepMmorpaduio 6e3 TepMUIeCKOTO BO3IENCTBUS
€O 3BYKOBOIJi Aoruieporpadueir ¢ mocienymoiei nuc-
cexumeit. IlonoxxkeHne o6HapY>KeHHbBIX IepdopaHT-
HBIX COCYI0B COBHAJIO B 67% HabOII0OmeHNI B ITpeIenax
0-15 mm. Takke aBTOPbI 3aKIIOUMIM, YTO 3BYKOBasI
noruieporpadus MO3BOJSET JIOKAIN30BaTh Tepdo-
PaHTHYIO apTepuIio B 60siee IITy6OKMX CI0SIX, & TEPMO-
rpadusi — 6o0ee TOBEPXHOCTHO, MMPAKTUYECKM CPasy
o[, TTOBepXHOCThI0 Koxku [13]. P. Chubb coBmecTHO
C aBTOpoM aHruocoMHoi Teopuu G.I. Taylor cpas-
Humn IOUT c¢ KT-anruorpadwmeit u mokasaau, 4TO
nepopaHThl AMaMeTpoM 1 MM 1 6ojiee MOTYT OBITh
JOCTaTOYHO TOYHO JIOKaJAM30BaHbl IPU MOMOILIM TEP-
morpadunm [14].

B 6onee nmosnHelt pabore S. Weum ¢ coaBTOpamu
CPaBHWIM Pe3yNbTaTbl KapTUpoBaHus mephopaHT-
HBIX cocynoB JIockyToB DIEP (mepdopaHTHbIE JTIOCKY-
ThI U3 6GacceiiHa IITyOOKOI HVDKHEN SIUracTpabHOM
aprepun) y 25 maiuenTtos npyu nomoiny INUT, 3ByKo-
Boii moruteporpadun u KT-arnrnorpaduu. IUT aBTO-
PBI IIPOBOIMIIN IO U TIOCIIE OXJIAKAEHMUS UCCIemyeMOoit
obmacTu. B xome sKcIiepuMMeHTa ObIJI0 OTMEUEHO, UTO
«ropsiuye TISITHa», MOSIBJISIBINMECS] Haubosee ObICTPO,
B 95,6% ciIyuyaeB COBIIajaay C Hauboyiee OTUYETIVBO
BU3yanM3upoBaHHbIMM Ha KT-anruorpadum nepdo-
paHTamMM, TaKke 0OHAPY>KEHHBIMY TP ITOMOIIIY 3BY-
KOBOI1 moruieporpadum. Bece BbiOpaHHbIe rTepdopaH-
ThI O6bUIM OOHAPYKEHBI U MOATBEPKAEHDBI BU3YaTbHO
BO BpeMs AMCCEKIMM JIOCKYTOB[15].

Llens uccnedosamuss — ONEHUTH BO3MOXKHOCTHU JTU-
HaMMYeCcKoi MH@paKkpacHoi Tepmorpabum Oyt Kap-
TUpPOBaHUS MephOPaHTHBIX COCYAOB IIPU IIAHUPO-
BaHMM Au3aiiHa NephOPaHTHBIX JIOCKYTOB, & TaKKe
IIJISL OTIpeneieHusT X MHTPa- U ITOCIe0TIepalMOHHOM

nepdysumn.
MATEPUAJI U METO/bI

B lleHTpe XUpPYpPIUM KUCTU U PEKOHCTPYKTUBHO
mukpoxupyprum I'Kb um. C.C. I0guua ¢ 01.01.2022 no
30.07.2022 1. ¢ 11e/1b10 3aMelieHust Ae(eKToB MOKPOB-
HBbIX TKaHell BepXHUX U HMKHUX KOHEUHOCTelt 6bl1a
BBITIOJIHEHA Mepecajka 21 mepdhopaHTHOTO KOXKHO-
ro jgockytra y 18 mamueHToB. Y 15 manuueHTOB AJIsS
MpeaBapUTEIbHOTO KapTUPOBaHUsI TephopaHTHBIX
cocynoB B 18 mepecaskeHHBIX JIOCKyTax: JOCKYT ALT
(anterolateral thigh) — 10; mockyTr SCIP (superficial
circumflex iliac artery perforator) — 8. ITomumo
KT-aurmorpadbmum u 3BYKOBOIi [Joruieporpaduu,
npuMmensiiu OUT. [lepBuYyHYyI0 pasMeTKy JIOCKYTOB
NPOMU3BOOMJIM TI0 aHATOMMYECKMM OpMUEHTUpaM,
MOAPOOHO ONMMCAHHBIM B HAYYHOM MeIUIIVHCKO -
Tepatype [16]. 3aTeM npu MOMOLIM MapKepa OTMeya-
i Haubosee KpyIHbIe TepdopaHTbl, 06HAPY>KeHHbIE
npyu BoinonHeHun KT-anrmorpadum. MccmegoBanmst
ObLTM TIpoBemeHbl Ha 160-cpe30BOM KOMIIBIOTEp-
HoM ToMorpade Canon Aquilion Prime SP (SIrioHus).
belna mcrnonb3oBaHa aBTOMAaTMueckas MOSYISLINS
HaIMPSSKeHMS M CUITBI TOKA TPYOKYM B 3aBUCUMOCTU OT
KOHCTUTYLIMU TIAllMeHTa ¢ PeKOHCTPYKIMei n3o06pa-
sKeHmit ¢ TonmuHoMi cpesa 0,5-1,0 MmM. Takske UCITONb-
30BaJi BBICOKOKOHIIEHTPUPOBAaHHbIE KOHTPACTHBIE
npenapatbl Monpomuz, 370 mr jioga/min u Momernpon
400 mr jioga/mia B oobeme 100—130 m.

AHanmM3 TMOMyYyeHHbIX OOBEMHBIX JAHHBIX OCY-
IeCTB/SUIM Ha paboueit cranuum Vitrea (SImonms).
OxoHuUaTe/NIbHOE KapTUPOBAaHME BBINOMHSIM IPU TIO-
momu JIUT mu 3BYKOBOI moruieporpaduu c Irocieny-
Iolleii Bepudukalmeit JokaaManuu mepHopaHTOB
BO BpeMsl IMCCEKLMM JIOCKyTa. [Iji perucrpauum MH-
(dbpakpacHOit KapTUHBI BO BCEX CTYYASIX UCTIOTb30BaIN
mHppakpacuyo kamepy SEEK Thermal Compact Pro
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(Thermal, CIIIA), coBMecTMMYI0 cO cMapTdOHaMM Ha
6ase omepalyoHHO cucrembl 10S. 3ByKoBast moIIIe-
porpadusi BBITIOMHSIACH MPU TTOMOIIM TIOPTATUBHO-
ro anmapara Sonoline B Pocket Fetal Dopler (Contec
Medical Systems Co., Ltd., Kuraif) ¢ yacToToii yapTpa-
3BYyKOBOro mnsaydeHus 8000 MI'w,.

IIpedonepayuontoe uccnedosarue. Ilocite pa3sMeTKU
JIOCKyTa M0 aHATOMMUYECKUM OPUEHTUPaM U JaHHbIM
KT-anrunorpadnu ermosnusiv JIUT 1o MeTOAMKE C XO-
JIOMOBOJ HArpysKoii, paspaboranHoii M.V. Muntean u
P.A. Achimas-Cadariu. OxnaskgeHue TOHOPCKO 30HbI
MPOMU3BOAWIM, PaCHblIsIsi HA Hee MylIbBepU3aTOPOM
M3OMPONMUIOBBIA CIUPT C MOCIESYIOIIUM YCKOPEHU-
eM MCIapeHus CIupTa Npy MOMOIIM MOPTAaTUBHOIO
BeHTWISTOpa. Ilocie BBISIBIIEHUS «TOPSUYMX TISITEH»
B 30He€ IJIAHMPYEMOTO JIOCKYTa BBITIOTHSIIN 3BYKOBYIO
Ioruieporpaduio IJis BbISIBIeHMS] Hauboiee KPYIHbIX
rmepdOpaHTOB U OIpeAeIeHNs UX Oojiee TOUHOI JIOKa-
mm3auun [8].

HnmpaonepayuonHoe npumernerue. Ilociie momHOM
JIMCCEeKIMY TIepGhOPaHTHOTO JIOCKYTA ¥ [0 TlepecedeHmsT
COCYOMCTOM HOXKM, HApSIAy C KIMHUYECKOM OLIEHKOI
repdys3um JIocKyTa, BbimomHsum T 6e3 oxmakaeHust
JIOCKyTa. B cirydyae Npu3HAKOB YOOBIETBOPUTEIBLHOM
riepdy3un JIOCKYT OTCEKAIN OT MUTAIIUX COCYIOB U
MepeHOCUITM B peLIMITMEHTHYIO 30HY, I[le HaK/IaAbIBaau
COCYIMCThbIe aHACTOMO3bI MEXIY PELUITMEHTHBIMU CO-
cygaMM M COCygamMy HOXKM JiockyTa. Yepe3 20 MuH.
MOC/ie CHSTUS COCYIMCTBIX KIMUIIC U KIMHUYECKOM
OLIeHKM COCYIMCTOTO OTBETa B IlepecakeHHOM JIOCKYTe
npousBomw JIUT, Takke 6e3 MpeaBapUTeIbHOIO 0X-
JIaXKIeHs JIOCKYTa.

IocneonepayuoHHslli ~ MOHUMOPUHZ ~ JIOCKYMOS.
B nocieonepaiioHHOM niepuoze, HapsiLy ¢ KIMHuYec-
K/MM OCMOTpamu, BeInnonHsun JUT 4depes 4, 8, 12 n
24 4. mocie ornepaiun, CO BTOPOTo AHS 2 pa3a B CYT.
Kaxapie 12 4., BIJIOTh A0 7-X CyT. Bcem mainmeHTam
Ha3Hayvaay CTPOTUIA MOCTEIbHBINA PEXUM U CTaHOAPT-
HYI0 MeAVKaMEeHTO3HYIO Tepaniio (aHTUKOATY/STHTHI,
HIIBC, aHTMOMOTHMKM) Ha CPOK 5 CYyT. C MOMEHTA OITe-
pauyy. [JOMOMHUTENbHO Ha3HAYAIM OOTIOCHYIO TOp-
MOHAaJIbHYIO TEpanuio Ha 3 IHS C MOMEHTA orepauun
C 11e/TbI0 YMEHbIIIeH!s OTeKa.

PE3VJIbTATbBI

IIpedonepayuontoe uccredosarue. B mporiecce mpe-
OTepalyOHHOTO KapTUpOBaHMs MepdOopaHTHBIX CO-
CyHOB M pa3sMeTKM JIOCKYTOB y 15 MamueHTOB Ipu
pasmeTke 18 mepdopaHTHBIX JIOCKYTOB IIPY ITOMOII
KT-anrunorpadum 6e11m nHaeTMGULIMpPoOBaHbI 39 mep-
(opaHTHBIX COCYIOB B MeCTe OTXOXKIEHMS OT Maru-
CTpajbHBIX aprepuit: 28 u3 GacceifHa HUCXOISINEN
BETBU JIaTepalbHOI Orubamwineir 6eIpeHHYI0 KOCTb
aprepuu (ALT) u 11 — u3 6acceiiHa ITOBEPXHOCTHOI
orubaroleii MoaB3HOIIHYI0 KOcTh aprepuu (SCIP).
Ho mumpe 17 us 28 (60%) nepdopaHToB B HacceitHe
HUCXOJSINE BETBM JlaTepalbHOI orubaroieit 6e-

IpeHHYI0 KOcTh apTepun 1 Bce 11 (100%) B 6acceitHe
TTOBEPXHOCTHOM OrmbaIieil MOaB3I0UIHYI0 KOCTb
aprepuy ObUIM TIPOCIEXEHbI 4O MeCTa IPOXOXK[e-
HUsT dyepe3 mIybokyw dacuuio. IIpu momoniu TUT
6bUIM 0OHApyskeHbI 37 mepdopaHToOB: 25 — U3 Hac-
celfHa HUCXOMSIIIEel BeTBY JIaTepaJibHOM orubalomei
6egpeHHYI0 KOCTh apTepun (JiockytoB ALT — 10) u
OIMH He U3 OacceifHa JaHHOW apTepuu, UYTO MPU-
BeJI0O K MHTPaollepallMOHHOMY M3MEHEHMIO IlJIaHa,
a Takke 11 — u3 6acceifHa MOBEPXHOCTHO ormbalo-
11ei MOoAB3A0IIHYI0 KOCTb apTepuu (T0CKyTOB SCIP —
8), B cpemHeM 2,5 Ha Kaxkpapiit jockyT ALT u 1,4 —
Ha Kaxnaplii JockyT SCIP. A6comoTHO Bce mepdo-
paHTHBIE COCYAbI, 0OHAPY)KEHHbIE U TTPOCIEKEHHbIE
IO MecTa IPOXOXKAEHMUS uepe3 IIYOOKyio ¢acIuio
ripu oMoty KT u3 6acceitHa 06emx apTepuii, 66U
TaKKe BU3YaJAMU3UPOBaHbl U ¢ npuMmeHeHuem [IUT.
Bpems Tepmorpaduueckoro ucciegoBaHUSI COCTaB-
J1s1710 oKos1o 10 MuH. Y Bcex IMalieHTOB JIOKaIM3alus
00HApYKEeHHBIX MepPGOPaHTHBIX COCYIOB, BBISIBIEH-
Hast rmpy nomoiny IUT, Takke Oblaa MOATBEPKAEHA
C TIOMOIIBIO 3BYKOBOJ [Horuieporpacduu, Mmpu Ko-
TOpOJi Cujia 3ByKOBOTO CUTHAja HaIMpsSIMyl Koppe-
JIUPOBaJia C MHTEHCUBHOCTBIO <«TOpSYEero MsiTHa»
Ha TepMOrpaMMe.

B ogHOM KIMHMYECKOM HAOGMIOAEHUM Y SKEeHIIU-
Hbl CO CKBO3HBIM OTHECTPEIbHBIM DaHEHUEM JIeBO
CTOIIBI TIpU 3aMeleHnM qeGeKTOB KOXKY IO ThITbHOM
(BXOOHOE OTBEPCTHE) U TTOAOLUIBEHHOM ITOBEPXHOCTSIM
CTOTBI (BBIXOZHOE OTBEPCTME) MPUILIOCh MHTpaoIle-
pPalMOHHO MEHSITb BbHIOOP OFHOTO M3 Pa3MeUYeHHbIX
paHee JIOCKyTOB (puc. 1 a, b). M3HauajabHO B CBSI-
3M C HaJMUYMEM JIBYX OOIIMPHBIX KOXKHBIX He(eKTOB
u gedeKTa KOCTHOM TKaHM ObUIO HMPUHSITO pelleHue
0 PeKOHCTPYKLMM CTOIBbI C IPMMEHEeHMEM XMMepPHO-
ro BapuaHTa IepegHeNaTepabHOrO JIOCKyTa Gempa
(mockyT ALT), BKIIOUAOIIErO ABE KOKHbIE YaCTU OJIs
3aKpBITUS AedEKTOB IO THUIbHOWI ¥ IOAOINBEHHO
TOBEPXHOCTSIM CTOTIBI, & TaKKe JiaTepaabHOI TOMOB-
KV YeThIPEXI/IaBOl MBIIIIGI AJIs 3aMelleHus gedeKTa
TKaHell 110 X0y paHeBOro KaHasna [16].

B mpomecce muccekiymu Bce mnepdopaHTbI, 06HAPY-
SKeHHbIe TIpy IToMoIny IUT, 6b1IM BU3YaIbHO UIIEH-
tuuimpoBansl (puc. 1c¢, d). Ha nepdopanTtax A u B
6511 TTOmHST JIocKyT ALT. ITepdopaHT, KpOBOCHAOKa-
IOV JITaTepaJIbHYI0 TOJIOBKY YEThIPEXTTIaBOI MBbIIII-
Ibl, OB OOHApPYKEH TOJbKO MHTpPaAOIlepaliOHHO.
Boisgsiennsbit mpu nomouy OUT 1 3ByKOBOI gormie-
porpadum repdopant C okasajacsi oueHb Mas (oua-
meTp MmeHee 1,0 MM), MMeJT OUeHb U3BUJIUCTBIN X0, U
He OTHOCWJICS K OacceifHy HUCXOASIIEl BeTBU JIaTe-
pasbHOI orubaloueii 6egpeHHYI0 KOCTh apTepui, T.€.
JIOCKYT B MOXKHO OTHECTM K IpyIIIe JIOCKyT free-style.
B cBSI3u ¢ 3TMMM OOGCTOSITEILCTBAMM MHTpaomepa-
[IMOHHO OBUIO MIPUHSTO pelleHMe UCIIONIb30BaTh IJIsl
3aKpbITUS JedeKkTa Mo MOAOIIBEeHHON ITOBEPXHOCTU
cTOTbI NepdOpPaHTHBIN JIOCKYT U3 6GacceiiHa Hapyk-
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Hei1 orubaromeii MoaAB3A0NIHYI0 KOCTh apTepuu (SCIP  deckyio KapTuny repdysum jgockyTa free-style moce
JIOCKYT) ¢ 60jiee MMOHSITHOM U ITpeACcKa3yeMoil COCYAn-  AUCCEKIMM, TOATBEPKAEHHYIO pesyabraTtamyu JUT
CTOVi aHaTOMMel, HECMOTPSI Ha OTYETIUBYIO KIMHU-  (pUC. 2).

Puc. 1. ®OTO CTOIBI TIOC/IE OTHECTPETBHOTO PAHEHUS

¢ nepextToM TKaHet (a, b); JOHOpPCKas 30Ha JIockyTa ALT

TI0 TIepeiHeIaTepaIbHOI IToBepxHOCTU 6empa (¢, d):

A — ymockyT ALT; B — nockyT free-style;

«@», «B» M «C» — BbIsIBJIEHHbIe NTpy oMoy [IUT

U TIOITBEP3KIEHHbIE 3BYKOBOI1 Aoruieporpadueii mephopaHTHbIE
COCYIIbI

Fig. 1. The foot view after a gunshot injury with tissue defect (a, b);
ALT flap donor site on the anterolateral surface of the thigh (c, d):
A — ALT flap; B — free-style flap;

“a”, “b” and “c” — perforating vessels detected by DIT and confirmed
by Doppler sonography

Puc. 2. ®oTO 1 TepMOrpaMma JJOCKYTOB MOC/IE AMCCEKINM 10 OTCEUEHUS MUTAIONINX HOKEK:
A — ymockyT ALT; B — ymockyT free-style

Fig. 2. The flaps and thermogram after dissection before cutting off pedicles:
A — ALT flap; B — free-style flap

103 2024;30(1) TPABMATONOIMA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



OBMEH OMbITOM / EXPERIENCE EXCHANGE

ITpu oMoy KT-aHrnorpaduu y 3Toii MalueHT-
KM ObUIM BU3YIM3UPOBAHbBI JIMIIb MarucTpagbHbIE
cocynsl Ha 6efipe ¥ TOJIBKO OCHOBHOI iepdopaHT (B)
JockyTa ALT.

Bup cromsl mocse 3aMenieHus e@eKkToB JIOCKyTa-
mu ALT u SCIP u TepmorpaMmbl, MOATBEPXKIAIOIINE
UX nepdysuio, IMpeCcTaBJIeHbl Ha PUCYHKE 3.

Puc. 3. Bup cTorsl mmocie 3aKpbiThs AedekToB gockytamu ALT (a) u SCIP (b)
Fig. 3. View of the foot after defect closure with ALT (a) and SCIP flaps (b)

B mpotecce paboThl ObIIM OOHAPYKEHBI CJIETYIO-
e Mmpob6aeMbl, BOSHMKAIOIINME TIPU pa3sMeTKe Iep-
dopanTHbIx 10cKyTOB (ALT, SCIP) € Mcnoab30BaHMEM
IOUT, paHee He oIMCaHHbIe B COBPEMEHHO JIUTepa-
type.VY 2 u3 15 (13%) mauyeHTOB MHIEKC MacChl Teja
(UMT) 6311 605ee 35 (coOTBETCTBYET 2—3-1 CTEIeHN
OXUpeHus). Y 3TUX MalMeHTOB He yIalaoCh oIpene-
JIUTb pacHojoxkeHue mephOPaHTHBIX COCYIOB IpU
TIOMOIIY TepMorpadum 1 3ByKOBOI1 morieporpadumn.
C Hameit TOUKM 3peHust, 3TOT HakT 6bUT 06YC/IOBIEH
OueHb MaJIeHbKMM AuameTpom (mMeHee 1,0 MM) u
60110 AMHO (6oee 10 MM) TePMUHAIBHBIX OT-
nIenoB nephOpaHTOB OT MeCTa MPOXOKIEHMS uepes
IyooKyIo Gaciuio 10 BIaJeHUs B CyOmepMalbHYIO
COCYIOUCTYIO CeTh. BCIemCTBME 9TOTO KapTUPOBaHME
COCYIOB JIOCKYTa IMPOMU3BOAMIOCH HA OCHOBAHMM OTIH-
CaHHBIX B JIMTEpAType aHAaTOMUYECKUX OPUEHTUPOB
u gaHHbIX KT-auruorpagumn.

HumpaonepayuoHHoe npumeHeHue. [lepecaskeHHbIE
JIOCKYTBI TIOC/IE 3aIyCKa KPOBOTOKA MMENIN BCE KIIU-
HMYeCKMe TPU3HAKM afeKBaTHOI mepdysum, Mom-
TBepKAEeHHbIe TepMorpadueii, 3a MCKITIOUeHNEM IBYX
JIOCKYTOB y nanyeHToB ¢ IMT 6osee 35. B 060Mx 3THX
HaOMIONEHNSIX TIPY TTOJIHOCTBIO ITPOXOAMMBIX apTe-
pPUATbHBIX BEHO3HBIX aHACTOMO3aX COCYIOMCTBIN OT-
BeT ObII COMHUTEJIEH, JIOCKYThI MMeJTM GJIeqHbIN BUI.
OmHaKo HECMOTPSI Ha 9TO, B ITOC/IEOIEPALIIOHHOM ITe-
puogne 3t nockyThl (oguH SCIP n oguu ALT) nonHOoC-
ThIO IPMKWIIN 6€3 KpaeBbIX HEKPO30B.

ITocneonepayuoHHslli  MOHUMOPUHZ  JIOCKYMO8.
B mocneomnepaiiMoHHOM TE€pPUO/Ie pelieHNe O BbIION-
HEHUY PEBU3UM COCYOMCTHIX AHACTOMO30B IIPUHMMA-

JiIi B TIEPBYIO ouepelb HAa OCHOBAaHUM KIMHUYECKOIA
KapTUHbI HeameKBaTHOV mepdys3un jnockyra. JUT
HOCWJIa BTOPOCTeNeHHbI XapakTep. PeB13us aHacTo-
MO30B IoTpe6oBaiachk B 3 u3 18 Habmomennit (16%).
B mByX HabGIIOmEeHUSIX MMEIUCh KIMHUYECKME TTPU3-
HaKy BEHO3HOV HeJO0CTaTOYHOCTY JIOCKYTa, COUeTaB-
mMecs € XapaKTepHOii TepMorpaduieckoili KapTu-
HOJi: paBHOMEpHOe OKpaliMBaHue (6oyee XOJ0qHbIE
LIBETA — CUHMIA, 3€JIeHbIIT) 06/IaCTM JIOCKYTa, OT/INYAB-
1elics 1o 1IBETY OT OKPYXAIoNIMX HEeMOBPeKIeHHbIX
TKaHeji ¢ Xxoporiei nepdysueii. B cBa3u ¢ 3TMM 6bLIU
BBITIOJTHEHBI PEBU3UM COCYAMCTBIX HOXKEK JTOCKYTOB U
o6HapykeHbI TPOMO03bI BeH. TPOMOBI ObUIN YIATEHbI,
a BeHbl peaHaCTOMO3MPOBAHBbI.

B omnom nHabmiomenuu (mockyt SCIP) pasBuiics
KpaeBoii HEKPO3 JIockyTa (MeHee 20% MOBEPXHOCTH),
YTO He MOTPeOGOBAIO BBITIOTHEHMS TOMOTHUTETbHBIX
MIaCTUYECKMX OIlepaiuii.

Bo BTOpOM HabmomeHumn JOCKYT (IOcKyT SCIP)
BCe-TaKy HEKPOTU3UPOBAJICS U3-3a MPOOIEM MMeEH-
HO C BEHO3HBIM OTTOKOM. IlaiueHTKe GblTa BBITION-
HeHa KOKHasl IUIaCTMKa TIOMHOWIOWHBIM KOXHBIM
TPaHCIJIAHTATOM.

B TtperbeM HabmomeHuu (JIOcKyT ALT) OGbLIM BbI-
SIBJIEHBI KJIMHMUUYECKMe MPU3HAKM apTepuaabHO He-
JIOCTAaTOYHOCTH JIOCKYTa, IPUBEIIINE K ero MOJTHOMY
HEeKpOo3y, HeCMOTpSI Ha TpeJNpPUHSITbie [IBe peBU-
3MOHHbBIE OIEepanyi, BO BpeMs KOTOPBIX ObLIM BbI-
TTOJTHEHBI TPOMOIKTOMMUM U TIepesIOKeHue apTepu-
ambHOTO aHactromosa. Ha [IVT mockyT 6bUT OKparnieH
B TeMHble IBeTa (6/MKe K yepHOMY) Oe3 Xapak-
TEPHBIX [JIT XOPOIIO KpOBOCHA6GKaeMbIX TKaHe
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KpPaCHO-KeJIThIX y4yacTKOB. [lociie ynaneHus: HEKpO-
TU3UPOBAHHOTO JIOCKyTa HOedeKT ObUI 3aKphIT He-
CBOOOJIHBIM IMaXOBBIM JIOCKYTOM. BCcero MmomHOCTBIO
HeKpOTU3NPOBaNUCh ABa Jjiockyra u3 18 (11%), u
3TU OCJIOKHEHMS ObLIM CBSI3aHbI ¢ TpOMOO3aMu Co-
CYOUCTBIX aHACTOMO30B, a He ¢ OMMOKaMM Ha JTare
IUIAaHMPOBAHMS, Pa3MeTKM ¥ 3abopa JIOCKYTOB MPU
KOTOPBIX McIonb3oBanack [IUT. Bo Bcex Tpex HabIIIO-
IEeHUSIX TIPU MOHUTOPUHTE 3TUX JIOCKYTOB B TOC/Ie-
onepanyMoOHHOM Iiepuoge KaptuHa 1o IUT monHo-
CTbIO KOppenUpoBasa C XapaKTEepPHOM KIMHUYECKON
KapTUHOV BEHO3HOJM WM apTepuaJbHON HeOoCTa-
TOYHOCTU JIOCKYTOB.

Eme y ogHOro mauyeHra € mOC/IE0KOTOBOM KOH-
TPAKTYpOV MpaBoOi KUCTU IOUIE IIJIAaCTUKU Iepef-
HeJlaTepabHbIM JIOCKYTOM Gempa (mockyT ALT),

pa3MeyeHHOTO0 CHayajia 10 aHaTOMWYECKUM OpU-
eHTMpaM (CHMHME 3Be30YKM), a Jajiee Ipu MOMOIIN

2 (e

KT-auruorpadwumn, JUT u 3BYyKOBOI goruieporpaduu
(KpacHbIe 3Be3[I0UKM IT0[, OYKBaAMM «a» U «B») IOCTIE
repecajiky JIOCKyTa TaKKe MoTpeboBaiach peBU3MOH-
Hag orniepauus (puc. 4).

Ha cnepyroiie cyTKM Mocjie onepauun BO Bpemsi
MepeBsI3KyY ObLI 3aI003PEH BEHO3HbIN 3aCTOi AMC-
TaJIbHOI YacTM JIOCKYyTa, HECMOTPSl Ha OTYET/IMBbIe
nmpusHaky nepdysum mo gaHHbiM IUT. BbUIo MpuHS-
TO pelleHne 0 HeoOXOOMMOCTU PEBU3UM COCYAMUCTHIX
aHACTOMO30B, Ha KOTOPOV ObUIM BBISIBJIEHBI COCTO-
STeNbHOCTh JIOCKyTa SCIP M mojHas MmpoXOogyMOCThb
OJIHOTO apTepMUaJbHOIO U ABYX BEHO3HbIX aHACTOMO-
30B. OgHAKO TMOJ, AMCTAIBHON YaCThIO JIOCKYTA ObLIa
obHapykeHa ¥ 95BaKyMpoOBaHa reMatomMa O6BEMOM
20 mu1. B iocnenyoomnemM MeaKaMeHTO3HYIO Teparmio
¥ MOHUTOPMHT JIOCKYTa BBITIOJIHSIIN 110 CTAHIAPTHO-
My nporokony. KimHuueckas KapTMHa TOTHOCTBIO
IMOATBEPXKIa/IaCch JAaHHBIMU TepMorpaduu (puc. 5).

Puc. 4. TTocieokoroBast KOHTpPaKTypa IpaBoii KUCTH (a, b); pasmeTka jockyra ALT (c, d):

rosry6bie 3Be3[J0UKM — MPOoeKLMsI 1epHOpaHTOB COMIACHO aHATOMMYECKOI pa3MeTKe, KpacHbIe (COOTBETCTBYIOIIVE
pasMeTKaM «a» U «B») — mepbopaHThl, UAeHTUbUIMPOBaHHbIe pyu oMoy JJUT u 3ByKOBO# moruteporpaduiu;
roc/eonepalMOHHbIN BUIL KUCTYU U TlepecaskeHHOTo JockyTa ALT (e); Tepmorpamma JiockyTa (f)

Fig. 4. A postburn contracture of the right hand (a, b); ALT flap marking (c, d);

blue stars — projection of perforating vessels according to the anatomical markings, red (corresponding to markings
“a” and “B”) — perforating vessels detected by DIT and Doppler sonography; postoperative view of the hand

and the transplanted ALT flap (e); flap thermogram (f)
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Puc. 5. BHemHuit Buz u Tepmorpadusi I0CKyTOB B I1OC/I€0NIepallMOHHOM Iepuoze:
a, b — BUJ KMCTU U TepMOTrpaMMa JIOCKyTa Ha 3-U CyT. IoC/Ie olepaiiu;
¢, d — BUJ KUCTU U TepMorpaMma JIocKyTa Ha 10-e cyT. moc/ie orepanuu, epes BbITUCKOM

Fig. 5. General view and thermography of the flaps in the postoperative period:

a, b — hand view and flap thermogram 3 days postoperatively;

¢, d — hand view and flap thermogram 10 days after surgery, before discharge

OBCY>XIEHUE

[MosBnenne mnep@opaHTHOV TeopMM KapAMHATBHO
M3MEHUJIO TIOHMMAaHUe TPUHIIUIIOB KPOBOCHAGXKeE-
HMS TKaHel, 9YTO CIIOCOOGCTBOBANIO IIMPOKOMY pac-
MpoCTpaHeHMIO0 TepdOPaHTHBIX JIOCKYTOB B KIAMHU-
4yecKoii mpakTuke. IIpeuMyliecTBaMy 3TUX JIOCKYTOB
SIBJISTIOTCSL OGOJiee HU3KAs TPaBMAaTU3alMs TKaHeil
B [IOHODCKOJ 30He, BO3MOXHOCTb BKJIIOUEHMUS
B OJVH JIOCKYT HECKOJIbBKMX YYaCTKOB KOXM, a TaKXKe
IPYTUX TKaHel, TaKMX KaK KOCTb MM MBIIILA (XU-
MepHbIE€ JIOCKYTbI), KPOBOCHAGXaeMbIX Ppa3HbIMMU
nepdopaHTBIMU COCYAAMY, OTXOISIIMMU OT OIHOIM
MmaructpasbHoit aprepuu. Takke nepdopaHTHbIE
JIOCKYThl MOXXHO MCIIOJb30BaTh B HECBOGOJHOM
BapuaHTe 6e3 MOBPEXIEHNSI MaruCTPaIbHON apTe-
pumn (mporeyiepHble JIOCKYTHI). Bce 3TO Mmo3Bosser
BBITIOJIHATD CJIOKHBIE OJJHO3TAIIHble PEKOHCTPYKLIUNU
Jlaske IPY HAIMUUY KOMIUIEKCHBIX e(peKTOB TKaHei,
CHU3UTH yIepO B JOHOPCKOI 30HE U TMOMYyYaTh XO-
pouine GyHKIMOHATbHbBIE U KOCMeTUYeCKIe Pe3yib-
taTel. OZHAKO MOSBIeHMe Gojiee CIOXKHbIX JIOCKYTOB
moTpe60oBaso 6oee CIOXKHOTO IPefoIepanyiOHHOTO
IJIAHUPOBAaHUS. B YacTHOCTM Tpu pa3paboTke Au-
3aifHa TepdOpPaHTHBIX JTOCKYTOB TPEOYeTCS] TOUHOE
KapTupoBaHue Iep(OpaHTHBIX COCYLOB, UTO He-
06X0IVMO IS CHUKEHUS PUCKA UX TOBPEXIEHUS
B IIpOLIeCcce AVCCeKLUM JIOCKYTA.

[llupokoe pacmpocTpaHeHue Hemoporux uHdopa-
KpacHbIX TepMorpaduueckux Kamep, COBMECTUMBbIX
co cMmapToHaMM, U TMPAKTUUYECKU OTCYTCTBYIOIIAS
«KpUBasi OOy4YeHMS» TIO3BOIMMIM aKTMBHO MCIIONb-
30BaTh TepMorpaduio B MeAUIIMHCKOI IpakTuKe,
B TOM 4uC/ie IpU KapTUpoBaHuM MepdopaHTHBIX CO-
cynoB. N. Pereira ¢ coaBTOpaMy CpaBHUJIM TOYHOCTb

MpeIoNepaMOHHOTO OOHApYKeHNsT MephOPaHTHBIX
COCYIOB IpM TIOMOIIM MHQpPaKpacHOit Tepmorpa-
(dbuueckoit Kamepsl, COBMeIleHHO} co cMapThOHOM,
u ¢ ucnonbzoBaHuem KT-anruorpaduu u BBISBUIU
BBICOKME YyBCTBUTEeNbHOCTb (100%) u cneundmy-
HOCTb (98)% nepsoro mertoza [17].

TpaguunoHHble MeTOIbl BuU3yanusauuu mepdo-
PaHTHBIX COCYZIOB, Takue kKak KT-anrmnorpacus [17, 18]
u MPT-anruorpadus [19], a Takke LIBETHOE AyIIEKC-
HOe yAbTpa3ByKoBoe ucciemoBaHue [20] ocraroTcs
HauboJsIee MOMyISIPHBIMMU, OTHAKO SKOHOMUYECKM 60-
Jiee 3atpaTHbIMU. OHU 3aHMMAIOT OOJbIIIE BPEMEHH,
a B auryyae KT- u MPT-anuruorpaduu SIBISIIOTCS elle
U MHBA3UBHBIMU, T.K. TPEOYIOT BHYTPUBEHHOTO BBE-
OeHus KoHTpacra. [IUT mosBosser BBISIBUTHL OCHOB-
HOV mepdopaHT JIOCKYTa MO pa3Mepy U HacbllleH-
HOCTM LIBETa «TOPSTYero MsSTHa» U ONpelNeauUTb 30HYy
c Hamyuiieit mepdysueit, BOKPYT KOTOPBIX MOXKHO
pasMeTuTh JOCKYT (Tabi. 1).

B nocwteonepaninonHom nepuone IUT mossosnseT
BBISIBUTH MPO6IeMbl mepdy3un JIOCKYTa U TMPU Ha-
JIMUUM ONpeNeNeHHbIX HAaBbIKOB MHTepHIpeTanyun
TEPMOTPaMM OMNPEJEeNUTh MPUUNHBI ITUX TTPOOIEM.
B urydasix HapylieHus: apTepuajJbHOTO IPUTOKA K JIO-
CKYTy NpU TepMorpaduu OyaeT BU3YaTU3UPOBATHCS
«XOJIOIHBII JIOCKYT» 6€3 «ropsumx msTeH». B ciaydae
BEHO3HOTO 3aCcTOsl JIOCKYT OyleT MMeTb TepMorpa-
(buyecku roMOreHHYI OKpacKy, OTIMYAIOUIYIOCS OT
OKpacKy HOpPMalbHO Ipedy3upyemMoro JOCKyTa U
OKpYXaloLMX TKaHel, YTO MOATBEPXKAAeTCsS KINHU-
YeCcKMMM HAOMIONEHUSIMM aBTOPOB U JAAHHBIMU JIU-
TepaTypsl [21]. Takke HeEO6XOOMMO OTMETUTb, UTO
HanmMuMe MHGpPaKpacHoi Kamephbl, COBMeIlaeMoii co
cMapTdOHOM, MO3BOJIIET MPUBIeYb K MOHUTOPUHTY

106 2024;30(1)

TPABMATONOIMA U OPTONEANA POCCUN / TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



OBMEH OMbITOM / EXPERIENCE EXCHANGE

JIOCKYTOB B IOC/IeOTIepallMOHHOM Ilepuoze HeIloAro-
TOBJIEHHBI [JISI 3TUX LeJieli CpegHUIl MeaULIMHCKUIA
repcoHal, Halmpumep AeXKypHbIX MeJIcecTep, KOTOpbie
MOTYT IPUCIATh B JIIOOOM MeCCeHKepe TepMorpa-
(puueckyio KapTMHY, Ha OCHOBAHUM KOTOPOJ MOXKHO

cmenaTth 6Goyiee TOCTOBEPHBIE BBIBOABLI O Iepdy3um
JIOCKYyTa B CpaBHEHMUM C OOBIYHBIMM (oTOrpadusIMu,
Ha KOTOPBIX BHEIIHWI BUJ U LIBET JIOCKYTA MOTYT 13-
MEHSTBCS B 3aBUCUMOCTM OT OCBEIEHMS U UCITONb30-
BaHMS BCIIBIIIKY [21].

Tabnauya 1
CpaBHeHMe Pa3IMYHBIX METOAO0B KapTHUpoBaHuus nepGopaHTHBIX COCYL0B
BYKOBas 403t KpacHas MPT-
IMapameTp 3ByKoBa (bpaxpacHa KT-anruorpadust ICG
noruteporpadus | Tepmorpadus a"ruorpadums
UyBCTBUTENBHOCTD Hwuskasa Bricokas Bricokas Bricokas Bricokas
VHBa3MBHOCTD HeunBasuBHass | HemnBasuBHasi | TpebyeT BBemeHus: | TpebyeT BBeneHus | TpeGyeT BBemeHMSI
MeTona KOHTpacTa KOHTpacTa KOHTpacTa
WHTpaonepanyioHHOe Ia Ha Her Her Ha
IIpMMeHeHue
CpepnHsist 10-15 muH. 10-15 muH. 30-40 MuH. 30-40 MuH. 20-30 MuH.
MPOAOIKUTENTBHOCTD (ouepenb Ha (ouepenb Ha
MPOLIeAYPBI yccnenoBaHye) UCCIenoBaHye)
Ucnionb3oBaHue He TpebyeTcs bBecrninatHoe [TnatHOe ITnaTHOE He TpebyeTcst
codra MpWIOkKeHUe | MPWIOXKeHUe s MIPUIOXKEHNEe
ILIISE KOMIIbIOTEpa ILISE

cmaptdoHa KOMITbIOTEpa
Krto BbITIONHSIET Xupypr Xupypr Pagnomnor Paguomnor Xupypr
ucciefoBaHme
CTOMMOCTD Camast HM3Kasl Huskas Bricokas Beicokast Beicokast

Ha ocHoBaHMM aHa/MM3a IUTEPATYPhl U COOCTBEH-
HOTO OTIbITA, HapsAy C SBHbBIMU IIpeUMYyIIecTBaMu
OUT, TakMMM KakK HEMHBA3UBHOCTb, yIelleBJeHNe
uH@paKpacHbIX KamMmep, KOPOTKast KpMBasi 00yueHus],
BO3MOXHOCTb ITPUBJIEUEHMS] K MOHUTOPUHTY JIOCKY-
TOB MJIaJILIIero MeAUIIMHCKOTO ITepCcoHasna, 6blI TaKkKe
BBISIBJIEH U PSIT OTpaHMueHui meToma. Tepmorpadust
MO3BOJISIET MOMYYUTD JIUIIb ABYXMepHOe n306pasxke-
uue (2D-romorpadwus). [Ipu nomomy JUT moskHO
00HAPYXXUTb TONBKO TIOBEPXHOCTHO PACIIONOXKEH-
Hble nepdopaHTsl (Ha rmy6uHe 1o 2 cM). Tak, Harpu-
mep, J.T. Hardwicke ¢ coaBTopamu B MccieqoBaHUMU
Uconb30Bau MHbppakpacHy kamepy (FLIR One),
COBMeIIeHHYIO €O cMapThoHOM. [T1TaBHBIM HeJoCTaT-
koM JIWT, Mo MHEHMIO aBTOPOB, SIBJISIETCSI CIIOCO0-
HOCTb K OOHApYyKeHMIO JINIIb OUYeHb IMOBEPXHOCTHO
pacroyiokeHHbIX MepdOpaHTHBIX apTepuii, 4To me-
JlaeT HEeBO3MOXHbBIM ucnonb3oBaHue JUT B Kkaue-
CTBe eIUHCTBEHHOTO MeTOAa KapTUpOBaHUS Iiep-
opanTHbIX cocynos [22]. i kapTupoBaHus 6onee
IJTyOOKO PpacIoOOKeHHBIX COCYHOB Heobxommma
KT-auruorpadus, Koropast Takke 60j1ee mpeanouTn-
TeJbHa Ajs nauyeHToB ¢ UMT 6onee 35, 4TO COOT-
BETCTBYeT 2—-3-i1 cTenieHu oxkxupeHusi. CoBpeMeHHbIe
TeIJIOBU30PHbIE KamMepbl He TTO3BOJISIOT JOCTOBEPHO
omnpenenuTb Mopdosnoruio mnepbopaHTHBIX COCYHLOB
(xanubp cocyna, OHOPCKYI0 MarMcTpPaabHYIO apTe-
pUIo, MyTh COCYAA B INTYOOKMUX TKAHSX, (PaKT meeHust

nepdopaHTHOI apTepuy Ha 6osee mesnkue). Takke
HeOoOXOIMMO YUUTBIBATh HaJMulMe TeIUIOBbIX TOMEX.
JTO 0COGEHHO BaskHO IpM MCIIONb30BaHMM Oonee
MPOCTBIX U JlellIeBbIX YCTPOICTB, Tak Kak Temiepa-
Typa KOXM MOXKeT K0Je6aThCsl Ha LeJIbIX 8 rpalycoB
B 3aBUCMMOCTM OT Takux (PaKTOpOB, Kak Haauuue
OIleKIbl, TEMIIePaTypbl U BIKHOCTU B MIOMELIEHUN.
Takke ciemyeT OTMETUTb, UTO OITYOIMKOBAHHbIE
BJIUTEpaType pe3y/IbTaThl MCCIeIOBaHMT ObLIN IIPOBe-
IleHbI Ha HEOOJIBIIIOM KOJIMYECTBE IMalMeHTOoB (10 25),
M B HUX UCIIOJNIb30BAINCH Pa3jiMuHble TepMorpadu-
yeckye KaMepsl [23].

3AK/TIIOYEHUE

Takum obpasom, KT-aurmorpadusi, 3ByKoBast JOTIe-
porpabus u guHammueckasi MHbpaKpacHass TepMO-
rpadust SBJASIOTCS B3aMMOAOIIOMHSIOUIMMY MeTona-
MM OOHapykeHMs M BuUyanusanuu mnephopaHTHbIX
cocymoB. KT-anrmorpadust MpenmnouyTuTes bHa OJIsS
KapTMpOBaHUS KaK OPSIMbIX, TaK U HEINPSMBIX Iep-
dopanToB TuTIOB 2, 4 u 5. KT-anruorpadus mosso-
JIIeT BU3YaIM3UPOBATh XOf, mephOpaHTHOTO cocya
B IMTYOOKUX CJIOSIX, BIUIOTh O MECTa OTXOXKAEHMUS OT
MarucTpaabHOM apTepuu, OFHAKO IJIOXO BU3yaIN-
3upyeT nepdopaHThl AuaMeTpoMm MeHee 1 mm. st
Joxkanu3auuy nepbopaHTHBIX COCYIOB B 6Gosee Mo-
BEPXHOCTHBIX TKaHSX ONTUMajabHee MCIO0Ab30BaTh
IMHAMMUYECKYl0  MH@paKpacHyilo  TepMmorpaduio.
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3ByKOBas moruieporpadus Heobxomuma sl TIOM-
TBEPKAEHMsI JaHHbBIX, ITOTYUYEHHbBIX IIPU IIOMOLIM I1-
HaMMYecKoi nHdpakpacHoi Tepmorpadum, oHa Tak-
Ke TI03BOJISIeT TOUHEee JIOKaAM30BaTh nephopaHTHYIO
apTepuio U OTIIMYNUTH ee OT MarucTPaJbHOi apTepun.
Bo BpeMs BBIIIOJIHEHMS Omepaly B IocIeonepany-

JOIIOTHUTEJ/IbHASI THO®OPMALIMISI

Hcmounuk  ¢uHaHcupoeaHus.  ABTODBI  3asIBJISIOT
006 OTCYTCTBUYM BHENIHEr0 (GPMHAHCUPOBAHUS TIPU TIPOBEIe-
HUU UCCTIeJOBAHNSI.

Bo3moscHblli KOHGAIUKM uHmepecos. ABTOPHI [eKia-
PUPYIOT OTCYTCTBUE SIBHBIX Y IOTEHIIMATbHBIX KOH(QIMKTOB
MHTEPECOB, CBSI3aHHbIX C My6/IMKaIMelt HaCTOSIIIel CTaThH.

Amuueckas 3kcnepmu3sa. He mpyumeHuma.

Hupopmuposannoe coanacue Ha ny6aukayuro. ABTOpsI
MONYUM/IM TIUChbMEHHOE Coriacue TAlleHTOB Ha ydyacTue
B MICCTIEIOBAHUM U MTyOIMKAIUIO PE3YIbTATOB.
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Long-Term Treatment Outcome of a Patient with Extensive
Circular Soft Tissue Defect of the Distal Third of the Lower Extremity:
A Case Report

Maksim V. Tkachenko, Vladimir V. Khominets, Vitaliy S. Ivanov, Kirill V. Kitachev
Kirov Military Medical Academy, St. Petersburg, Russia

Abstract

Background. Open fractures of the lower limb bones associated with extensive soft tissue defects are among the
most challenging in trauma surgery.

Aim of the study is to demonstrate the possibilities of modern reconstructive surgery in the treatment of severe
polystructural trauma of the lower limb using a unique clinical example.

Case description. An 18-year-old patient sustained a polytrauma which included head and extremities injuries
as a result of a fall under a moving train. Due to the signs of uncompensated ischemia of the left lower limb
at the first stage of treatment the patient underwent emergency left tibial artery thrombectomy, repeated
debridement of the left lower leg wound, remounting of the external fixator, and lumbar sympathectomy. The
second stage of surgical treatment included free transplantation of a vascularized anterolateral flap of the right
thigh. The third stage included staged necrectomies; replacement of the soft tissue defect of the posteromedial
surface of the distal lower leg with a sural fasciocutaneous vascularized flap on the distal vascular pedicle from
the contralateral tibia; the fourth stage included cutting off the fasciocutaneous cross flap. At the follow-up,
2 years after the end of the treatment the patient complained of persisting swelling of the foot, which occurred
during prolonged standing in the upright position and required elastic compression of the ankle joint. The
cause of the swelling was impaired lymphatic outflow due to the damage to all venous collaterals in the injury
area. She walks with full load on the injured limb without additional support. There is no pain syndrome, foot
sensitivity is fully preserved.

Conclusion. Presented clinical case demonstrates the possibility of successful replacement of an extensive
circular defect of the distal lower limb using sequentially free and non-free vascularized tissue complexes.

Keywords: extensive soft tissue defect, free vascularized anterolateral thigh flap, flap necrosis, non-free sural
flap, microsurgical transplantation of tissue complexes.
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OTaaneHHbIM pe3ynbTart IeYeHUs nauMeHTa ¢ O6LUPHBIM
LWMPKYNSIPHBbIM AeEeKTOM MSArKMX TKaHe HUKHEN TPETU FOJIeHMU:
KNIMHUYECKUI Cny4van

M.B. TkaueHko, B.B. XomuHner, B.C. BaHoB, K.B. Kutauen

@I'BBOY BO «BoeHHo-MeduuyuHckasa akademus um. C.M. Kuposa» MuHucmepcmea o60poHst Poccuu,
2. Canxm-ITemep6ype, Poccus

Pedepar

AxkmyansHocme. TlocTpamaBiiye ¢ OTKPLITBIMU IEPEIOMaMy KOCTeli TOJIeHM, COTTPOBOKIAIOIIMMMUCST OOIINUP-
HbIMM TedeKTaMM MSITKUX TKaHei, OTHOCSITCSI K OJHOM M3 CaMbIX CJIOKHBIX KaTeropuit MalnyeHToB B TpaBMa-
TOJIOTUM.

Ilenv — Ha YHUKAJIbHOM KJIMHMUYECKOM IIpMMepe MoKa3aTh BO3MOXKXHOCTYM COBpPeMEHHOJ PeKOHCTPYKTUBHOM
XUPYPIUY TIpU JIeUeHUM TSKENI0M MOANCTPYKTYPHOM TPaBMbl HUKHEY KOHEUHOCTH.

Onucanue cayuas. TlanyieHT 18 neT MoMyun COYETAaHHYIO TPAaBMY TOJIOBbI M KOHEUHOCTeN B pe3y/ibTaTe Ia-
IeHUsT TIOM, ABVDKYIIMICS TIoe3[. B ¢BSI3u ¢ HajnuuueM IMPU3HAKOB HEKOMIIEHCHMPOBAHHON MIlIeMUM JIeBOi
HIDKHE KOHEUHOCTM Ha MepBOM 3Tarle Je4eHMs MOCTPaJaBIIeMy B SKCTPEHHOM ITOPSIKe GbUIM BBITIOIHE-
HBI TPOMOIKTOMMSI U3 JIEBOII OOJIBIIIEOEPIIOBOIL apTepun, ITIOBTOPHAS XUpyprudeckas 06paboTKa paHbl JIEBOi
TOJIeHM, IEPEMOHTAK CTEP;KHEBOTO allapara, MOSCHUYHAs CYMITaTIKTOMMS. BTOpOii sTam Xupypruuyeckoro
JledeHusT BKJIIOUAI CBOOOMHYIO Iepecajiky KpOBOCHAGKaeMOoro IMepemHeraTepaabHOTO JIOCKyTa IIpaBoro be-
Ipa. Ha TpeTbeM 3Tarme — 3TaliHbie HEKPIKTOMMUM; 3aMelileHNe JedeKkTa MATKMX TKaHel 3afHeMeaalbHO
TTOBEPXHOCTY HUKHE! TPeTU roJieHM HeCBOGOAHBIM CYpabHBIM KOXKHO-(acIaJbHbIM KPOBOCHA6KaeMbIM
JIOCKYTOM Ha AMCTAJIbHOM COCYAMCTOM HOXKe C KOHTpaiaTepa/ibHOV TOJeHN; YeTBepThIii 3Taml BK/I0Uasl OT-
ceueHMe TepeKpPecTHOr0 KOxKHO-dacIMaabHOTO JOCKyTa. [Ipy KOHTPOJIBHOM OCMOTpe uepe3 2 rofa mocjie
OKOHYAHUS JieueHMs TalYeHT MPeIbsBISI Kamo0bl Ha COXpaHEHMe OTeYHOCTU CTOIbI, BO3HUKAIOIIEN TPy
IJIVUTEIbHOM HaXOXIEHUM B BEPTUKATHLHOM ITOJIOXKEHUM U TPeOYIOIIeii 971aCTUUeCKOi KOMITPeCCUM TOJIeHO-
CTOITHOTO CyCTaBa. [IpMUMHO OTEUHOCTH SIBJSJIOCh HapylieHue JMM@aTuIeckoro OTTOKA B CBSI3M C TIOBPEK-
IeHMeM B 06/IaCTY TpaBMbI BCEX BEHO3HBIX KoJlaTepasieit. XoIuUT ¢ TOHOI Harpy3Koil Ha TpPaBMYPOBAHHYIO
KOHEYHOCTh 6€3 JOIMOJIHUTEIbHBIX CPEICTB OMOPbI. Bo/IeBOi CMHAPOM OTCYTCTBYET, YYBCTBUTEIBHOCTD CTO-
I1bI MOJTHOCTHIO COXPaHeHa.

3akniouenue. TIpencraBieHHOEe KIMHMYECKOE HAOIOMeHMEe JEMOHCTPUPYET BO3MOKHOCTD YCIEIIHOTO 3aMe-
HIeHMs OOLMIMPHOTO HYPKYISIPHOTO AedeKTa HUKHEN TpeTy roJIeH! C UCITOIb30BaHMeM ITOCIeI0BATEbHO CBO-
60HOT0 ¥ HECBOOOIHOTO KPOBOCHAGKaeMbIX KOMITJIEKCOB TKaHEIA.

KiroueBble cJ10Ba: OOIIMPHBIN HedeKT MITKUX TKaHei, CBOOOIHbI/I KPOBOCHAOKAaeMblii ITepegHeaTepalb-
HBIIi JIOCKYT 6e/ipa, HeKPO3 JIOCKYTa, HECBOOOIHBII CypasIbHBIN JIOCKYT rOJIEH, MUKPOXMPYpruieckas mepe-
cajJKa KOMIIJIEKCOB TKaHel.

IOns nurtupoBanus: TkaueHko M.B., Xomunern B.B., ViBanoB B.C., Kutaués K.B. OTnaneHHbIlt pe3yabTaT JeueHust
MamyeHTa ¢ OOUIMPHBIM LMUPKYISIPHBIM Te(eKTOM MSITKMX TKaHeil HVKHEN TpeTyu TOJMeHW: KIMHUYECKUii CITyJaii.
Tpasmamonoeus u opmonedus Poccuu. 2024;30(1):110-119. https://doi.org/10.17816/2311-2905-17472.
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BACKGROUND

Patients with open fractures of the lower leg
bones associated with extensive soft tissue
defects rightfully belong to one of the most
difficult categories of patients in traumatology
and reconstructive surgery of the limbs [1].
The most frequent cause of such injuries are
high-energy traumas that occur in everyday
life as a result of road and railway accidents,
and in wartime as a consequence of mine blast
and gunshots. Extensive damage to tissues,
significant contamination of wounds, vascular
and nerve damage are high-risk factors for
delayed fracture healing and development of
infectious complications [2]. To save the limb, it
is necessary to evacuate the patient as soon as
possible to a specialized medical care center, to
cooperate the work of specialists in the field of
traumatology and orthopedics, vascular, plastic,
septic and neurosurgery. At the same time, the
problems of surgical wound treatment and its
stages, preparation of the wound surface for
plastic closure, choice of tissue complexes are
priorities in the struggle for limb salvage. It
should be noted that knowledge of the entire
arsenal of reconstructive surgery methods,
including the use of microsurgical techniques,
allows to successfully restore the integrity of
damaged tissues even in conditions of wound
infection [3].

This clinical case illustrates the result of
a complex treatment of a patient with severe
trauma of the lower third of the leg resulting
from a collision with a wagon wheel bogie.

Aim of the study is to demonstrate the
possibilities of modern reconstructive surgery
in the treatment of a patient with severe
polystructural trauma of the lower limb.

CLINICAL CASE DESCRIPTION

An 18-year-old patient sustained a polytrauma
of head and limbs as a result of falling under a
moving train. He was taken to a district hospital,
where he was diagnosed with craniocerebral
injury, concussion, closed fracture of the body
of the left clavicle without displacement of
fragments, severe mechanical trauma to the
left lower limb with open dislocation of the left
foot, comminuted fracture of the left medial
malleolus, extensive degloving wound of the

anteromedial surface of the left tibia, circular
skin detachment of the lower third of the leg
(4% of the body area), damage to the anterior
and posterior tibial arteries, tibial and peroneal
nerves, uncompensated ischemia of the left leg
(Fig. 1).

After physical examination the patient
underwent wound debridement of the left lower
limb. External fixation was performed on the day
of admission.

Fig. 1. Patient’s left lower limb fixed with an external
fixator:

a, b — general view;

¢, d — X-ray images of the left lower limb and foot in
two views
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The next day the patient was transferred
to the Clinic of Military Traumatology and
Orthopedics for further treatment. The general
condition on admission was assessed as severe
and corresponded to 24 points according to the
MS-COA scale, 9 points — MS-D (MT), 4 — AIS,
8 — MESS [4, 5, 6]. The diagnosis was made:
polytrauma of the head, limbs (02.03.2020).
Craniocerebral trauma; cerebral concussion;
severe mechanical trauma of the left lower limb
— open dislocation of the left foot, comminuted
fracture of the left medial malleolus, fixed with
a KST external fixator. Extensive wound of the
anteromedial surface of the left tibia, circular
skin detachment of the lower third of the leg (4%
of the body area). Interruption of the anterior
tibial artery with a 10 cm defect. Thrombosis
of the posterior tibial artery. Rupture of the
deep branch of the peroneal nerve throughout.
Contusion of the tibial nerve. Mosaic necrosis
of the anterior and posterior muscle groups of
the left leg. Uncompensated ischemia of the left
lower limb. Moderate acute blood loss.

Due to the signs of uncompensated ischemia
of the left lower limb, the patient underwent
emergency thrombectomy of the left tibial artery;
repeated debridement of the leg wound, remount
of external fixator, and lumbar sympathectomy

(Fig. 2).

© ®)

Fig. 2. Stages of posterior tibial artery
thrombectomy:

a — isolation of the posterior tibial artery;

b — insertion of the Fogarty catheter into the
posterior tibial artery

A stable blood flow was achieved in the left
tibial artery system with restoration of blood
supply to the distal parts of the left lower limb.
In the following 2 weeks, the patient received
complex therapy aimed at restoring homeostasis
and preventing infectious complications. Local
treatment included changing aseptic dressings,
necrectomy with subsequent negative pressure
wound therapy (NPWT). Later, the 400 cm?
soft tissue defect of the lower third of the leg
with exposure of the underlying tendon and
neurovascular structures developed. In this
regard, a free transplantation of a vascularized
anterolateral flap of the right thigh was planned
(Fig. 3). In the preoperative period, the patient
underwent ultrasound Doppler examination
of the anterolateral surface of the right thigh
to clarify the localization of the perforating
vessels, which are branches of the descending
branch of the lateral femoral circumflex artery
(a. circumflexa femoris lateralis).

Fig. 3. The wound after staged necrectomies

Initially, after excision of the scar wound edges,
the anterior tibial artery and the great saphenous
vein were isolated in order to anastomose
with the flap vessels, then a free vascularized
anterolateral femoral flap was formed on the
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right thigh and transplanted to the defect area
(Fig. 4). The end-to-end suture of the flap vessels
with the pre-selected vessels of the tibia was
performed. The total anoxia time of the flap was
95 min. Osteosynthesis of the lower leg bones was
performed with hybrid external fixator bridging
the ankle joint. In the postoperative period,
vasoactive and antibacterial therapy, a course of
hyperbaric oxygenation were administered.

However, within 18 days after the surgery,
partial (40%) flap necrosis gradually developed
due to the venous insufficiency (Fig. 5). As a result
of stage debridement, the necrotized part of the
flap was excised, and the inner and posterior
surfaces of the ankle joint were deprived of skin
cover.

Due to the exposure of the posterior tibial
artery and tibial nerve, as well as the tendons
of the inner and posterior surfaces of the ankle
joint, it was decided to replace the soft tissue
defect of the posterior medial surface of the lower
third of the leg with a non-free sural skin-fascia
vascularized flap on the distal vascular pedicle
from the contralateral leg.

Fig. 4. Marking of the anterolateral flap on the right
thigh (a); view of the left lower limb on the 1t day
after the transplantation of the vascularized tissue
complex in the device (b)

The flap was started to be formed in the upper
third of the lower leg from the separation of the
axial vessels along the calf nerve. The flap width
at this level was the maximum and made 12 cm.
Following subfascially in the distal direction, the
graft separation was continued up to the place
of the exit of the vessels supplying the tissue
complex from the intercostal membrane — 6 cm
above the medial malleolus. The length of the
flap was 22 cm. The formed sural skin-fascia flap
was able to replace up to 80% of the soft tissue
defect. The rest of the wound with a granulating
base as well as the donor area were closed with
a split skin autograft from the outer surface of
the left thigh. The lower limbs were externally
fixed using the KSVP external fixator, which
also protects the transplanted flap from external
compression (Fig. 6).

In the postoperative period, uncomplicated
complete engraftment of the transplanted flap
and split skin autograft was achieved. Three weeks
later, the flap pedicle was cut off under local
anesthesia, the Ex-Fix was removed, and the legs
were separated (Fig. 7).

R B e P |
’ VR p n X BN 7

0 RN k.S
Mokra fif rvesn

i S M i 1 0+ wu n w 1S
MoXra @ rermmen wew oy
— S——

Fig. 5. Left lower limb from the inside (a) and from
the back (b) of the left tibia (b) with a partially
necrotized transplanted anterolateral flap
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Fig. 6. Lower limb view after transposition of a vascularized sural flap from a healthy limb (a); fixation of both
lower limbs in a frame-type external fixator in suspension (b)

Fig. 7. View of the lower limb and foot after cutting off the pedicle of the sural flap:

a — external surface; b — internal surface

After immobilization was discontinued, the
patient started walking on crutches with partial
weight bearing on the operated limb. Within
4 weeks, the patient started full weight bearing,
which allowed him to completely stop using
additional means of support.

At the follow-up examination 2 years after
the end of the treatment, the patient complained
of persisting swelling of the foot, which occurs
when standing upright for a long time and
requires elastic compression of the ankle joint.
The swelling was caused by impaired lymphatic
outflow due to the damage to all venous
collaterals in the area of the injury. He walks with
full weight bearing on the injured limb without
any additional means of support (Fig. 8). Pain
syndrome is absent, sensitivity of the foot is fully
preserved.

Fig. 8. View of the operated lower limbs 2 years after
the surgery
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DISCUSSION

Traumatic injuries of the lower limb with
extensive soft tissue defects are the result
of a high-energy external impact. Due to
contamination of the wound surface, as well as the
damage to the main vessels, septic inflammation
and decompensation of blood supply to the
distal parts of the limb become the main causes
leading to limb amputation [7, 8, 9]. Before the
Industrial Revolution, lower limb injuries were
predominantly sustained on the battlefield
[10, 11]. The high mortality rate due to infection
made primary amputation the standard of care in
the management of such injuries [11, 12].

Invention and introduction of penicillin
into clinical practice in the 1940s allowed
to successfully control wound infection.
These developments opened a new era and
demonstrated the prospect of the possibility of
limb salvage [12]. As a result, amputation was no
longer mandatory, shifting the surgical goal to
limb preservation. Development of plastic tissue
replacement techniques during the 20" century,
and in particular, introduction of microsurgical
transplants of tissue complexes made limb
saving a realistic and pragmatic option for the
most complex cases. It should be noted, however,
that lower limb defect replacement surgeries,
especially on the lower leg bones, despite the
progress made in the more than a 50-year history
of microsurgery, are still technically the most
challenging ones [13].

According to the literature, the probability
of uncomplicated engraftment of transplanted
free tissue complexes remains lower than in
other defect localizations [14]. Thus, according to
different authors, reconstructive operations on
the lower leg had a favorable outcome in only 80%
of patients, while after free flap transplantation
in other defect localizations the success was
achieved in more than 95% of patients[15, 16].Itis
noteworthy that patients with polytrauma are in
a state of hypercoagulability, which also worsens
the conditions for successful microsurgical
reconstruction. Partial or complete necrosis of
the transplanted tissue complex, in turn, may
lead to the need for limb amputation [17, 18].
Such treatment outcome leads, on the one hand,

to a decrease in the patient's quality of life and,
on the other hand, to significant health care costs
for further treatment, including the need for limb
prosthetics[19].Thus, partial or complete necrosis
of the transplanted flap requires the search for
alternative reconstructive approaches. However,
there are still few publications on the treatment
strategy after failed limb reconstruction [20, 21].

The list of surgical strategies to solve this
problem includes the use of the second free flap
as well as less complex solutions such as local
flaps, NPWT, dermatome grafts or amputation.
According to G.G. Hallock, reuse of a vascularized
tissue complex ends up developing necrosis
8-10% more often than after the primary surgery,
with venous thrombosis being the most common
cause of failure [22].

Partial necrosis of the free flap we transplanted
was most likely also the result of venous outflow
insufficiency from the graft. Accordingly,
repeated transplantation of the tissue complex
with anastomoses to the posterior tibial vessels
was associated with an increased risk of the
steal syndrome or thrombosis of the recipient
vascular bundle. In both cases, this could cause
decompensation of the blood supply to the foot
and its necrosis. In case of partial flap loss, some
authors suggest considering the use of a split skin
graft as an option with a high overall probability
of success [23]. In our clinical case, the presence
of exposed vessels, nerve and tendons excluded
the possibility of using both dermatome graft
and NPWT.

Several authors consider skin grafting with
local tissues to be a reliable alternative to free
flap. One of the most frequently used non-free
tissue complexes for replacing defects of the distal
parts of the lower limb is a sural skin-fascia flap
on the distal pedicle, first described by P. Donski
and I. Fogdestam in 1983 [24]. Later, in 1992,
A. Masquelet et al. performed a topographic and
anatomical justification of the use of the sural
flap on the distal vascular pedicle [25]. The
generally recognized advantages of this tissue
complex are the technical simplicity of its
isolation, a long pedicle, a wide rotation arch,
minimal damage to the donor area, preservation
of the main arteries, and the possibility of

116 2024;30(1)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



CASE REPORTS

including a large part of the posterior surface
of the lower leg in the skin-fascia flap. The
combination of these features makes it the flap
of choice for replacing extensive defects of the
lower leg or foot when transplantation of free
tissue complexes is impossible [26]. However, in
our case, the presence of a primary circular defect
of the lower third of the leg excluded its formation
on the same limb. At the same time, there was
an option of a non-free flap transplantation
from the contralateral healthy limb. The first
mention about the use of a cross flap dates to
1854, when the American surgeon F.H. Hamilton
used it for the first time to treat a persisting
wound of the lower leg [27]. Later this method
of reconstructive surgery was successfully
applied to replace defects of the distal parts of
the lower limbs, especially in the treatment
of the injured during World War II. In 1952,
R.B. Stark summarized previously obtained
treatment results and reported the advantages
of this type of plastic surgery in lower limb
reconstruction [28]. The implementation of
microsurgery in the 1970s significantly narrowed
the indications for a cross-dermal grafting.
In most cases, they are caused either by general
factors (age, diabetes, long history of heavy
tobacco smoking, etc.) or local factors (obstructive
disease or damage to the main vessels, radiation
therapy of the limb, etc.) [29].

In our case report, the use of a cross-sural skin-
fascia flap on the distal pedicle with a damage to
a part of the main great vessels and an extensive
soft tissue defect allowed to restore the skin and
preserve the limb of a young patient.

CONCLUSIONS

This clinical case demonstrates the possibility
of successful replacement of an extensive
circular defect of the lower third of the leg using
sequentially free and non-free vascularized
tissue complexes. The use of a cross non-free
sural skin-fascia flap to close the defect that
appeared after partial necrosis of the previously
transplanted vascularized anterolateral thigh
flap allowed to completely restore the skin of the
lower third of the leg. The main advantages of
this variant of grafting are the relative technical
simplicity of the surgical intervention, short time
of the operation. The main disadvantage is the
necessity to observe strict bed rest with forced

position of the legs during 3 weeks before the
flap cutting. Thus, the main indication for its
application is the failure of previously performed
reconstructive surgeries on the distal parts of the
lower limb.
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Disengagement of Polyethylene Insert Locking Mechanism
in Modular Tibial Components for Knee Arthroplasty:
A Case Report
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St. Petersburg, Russia

Abstract

Background. Modular tibial components for knee arthroplasty are used in the majority of modern knee
replacement systems. Despite a number of limitations, there are many aspects that make these types of implants
indispensable for orthopedic surgeons.

Aim — to demonstrate possible risks associated with a modular polyethylene liner with the use of a modular
polyethylene insert with a metal fixator, taking a clinical case as an example.

Case description. We present a case of primary total knee arthroplasty in a 70-year-old female patient. The
surgery was performed by an experienced surgical team and resulted in good early radiologic and functional
treatment outcome. After discharge, approximately 10 days after surgery, the patient developed knee pain.
Control X-rays showed migration of the metal pin locking the polyethylene insert. The patient underwent
an emergency revision surgery with replacement of the insert. The authors analyze possible causes of this
complication and ways of its prevention.

Conclusion. Migration of the insert locking element and dislocation of the insert in locked systems are quite
rare complications of the knee arthroplasty. Their causes are soft tissue imbalance of the knee joint during
arthroplasty and a number of technical errors. The very fact of using modular components of the joint is a
predisposing factor for the disassociation of these modules.

Keywords: total knee arthroplasty, insert dislocation, arthroplasty complications.
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PazobuweHne pukcupyowero MexaHmsMma

NONIM3TUNIEHOBOrO BKNaAbIla B MOAY/IbHOM 6onbluebepLoBoM
KOMMOHEHTE 3HA0NpOoTe3a KOJIEHHOro CycTaBa:

KJIMHUYECKUI Cyyaun

I.B. Yyraes, T.A. Kyna6a, A.J. ITeryxos, A.JI. MapTbIHEHKO

DI'BY «HayuoHansHwili MeOUuyuHcKuUil uccaedosamensckuli yeHmp mpasmamonozuu
u opmoneduu um. P.P. Bpedena» Mun3dpasa Poccuu, 2. Cankm-ITemep6ype, Poccus

Pedepar

AxmyansHocme. MogynbHbIe 60/IbIIE6EPIIOBbIE KOMIIOHEHTBI SHAOIIPOTE30B KOJIEHHOT'O CYCTaBa MCIIOIb3YIOT-
Cs1 B OOJIBIIMHCTBE COBPEMEHHBIX CYCTEM JIJIS 3aMelleHsI KOJIEHHOTO cycTaBa. HecMOTps Ha psifi OTpaHMYeHNiA,
MMeeTCsI MHOXKEeCTBO acIeKTOB, Aealolux Takue BUIbl MMIIAHTATOB He3aMeHUMbIM MHCTPYMEHTOM A1l Op-
TOIeaNYecKoro Xupypra.

Ilenv — Ha KIMHMUECKOM TIpMMepe MoKa3aTh MOTeHIIMalbHble PUCKU, CBSI3aHHbBIE C MCIIOb30BaHMEM MOAY/Ib-
HOT'O TIOJIMATUIEHOBOTO BKJIAABINIA C META/UIMIECKMUM (PUKCUPYIOMIM MeXaHM3MOM.

OnucaHue KAuHU4ecKo0z20 cayuas. IlpefictaBieH caydai IepBUYHOTO TOTAJIbHOTO 3HA0OPOTE3MPOBAHMS KOJIEH -
HOro cycTraBa y mamyeHTky 70 jetT. Omepanyst 6bl1a BRITIOTHEHA OIBITHOM XUPYPTUUECKOI 6pUramoii ¢ Xopo-
MM PaHHUM PEHTTEHOJIOTMYECKUM ¥ QYHKIMOHAIBLHBIM Pe3yIbTaToOM JiedeHus. [Toc/ie BBIMUCKA, TTPUMEPHO
yepe3 10 mHei1 ocite oneparym, y IalyeHTKY IOsSIBMIACh 60JIb B KOJIEHHOM cycTaBe. Ha KOHTPOIbHbIX peHTTe-
HOTpaMMax ObljIa BbISBJIEHA MUTPALS META/UIMYECKOI «IIMUIbKI», GUKCUPYIONIEl OMMITUIEHOBBIN BKIa-
IIbINIL. B 5KCTpEHHOM ITOPSIAKE MalyeHTKe OblIa BBITIOJTHEHA PEBU3VOHHAS OTIepalisl C 3aMeHO BKJIa IbIIIa.
3axntoueHue. Murpanyst 3aMbIKaONIEro 3JIeMeHTa BKIAbINIA Y BBIBMX BKIAAbIINIA B GMKCUPOBAHHBIX CUCTE-
Max SIBJSIOTCS JOCTATOYHO PeIKUMU OCIOKHEHUSIMU 3HAOIPOTEe3MPOBAHMSI KOJIEHHOro cycTaBa. [IpuunHa-
MM, TIPUBOISIIVMY K JAHHBIM OCIOKHEHMSIM, SIBJISIIOTCSI HealeKBaTHbI MITKOTKaHHBIN 6aJaHC KOJIEHHOTO
CyCTaBa B XOfle SHIOIPOTE3MPOBAHMS U PSI TEXHUYECKNUX omm60oK. CaMm (pakT MCIIONIb30BaHUST MOAY/TbHBIX
KOMITOHEHTOB CYCTaBa SIBJISETCS ITpeapacIionararninuM GakTopoM pa3obueHysT STUX MOIYIIei.

KiroueBble ¢j10Ba: TOTAJIbHOE SHIOOIIPOTE3MPOBaHMe KOJIEHHOI'O CyCTaBa, BbIBMX BKJIadbIllla SHAOIIPOTE3a, OC-
JIO)KHEHM SHOOIIPOTEe3MPOBaHMA.

Ona uutupoBanms: Yyraes [I.B., Kyns6a T.A., TletyxoB A.M., Mapteinenko A.M. Pa3sobuieHnue
dukcupyoIero MexaHu3Ma IOAMAITUIEHOBOTO BKJIAbIIIA B MOLYIBHOM GOJbIIe6EPLIOBOM KOMIIOHEHTE
9HJIONPOTe3a KOJIEHHOIO CycTaBa: KIMHUYecKuit ciaydait. Tpagmamonozus u opmonedus Poccuu. 2024;30(1):120-128.
https://doi.org/10.17816/2311-2905-17411.
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BACKGROUND

The modularity of the tibial prosthetic component,
in addition to the possibility of using metal
wedges, blocks, and stems during revision or
primary complex knee arthroplasty, also implies
the modularity of polyethylene inserts of various
configurations [1]. The use of asymmetrical tibial
components and inserts for right and left knee
prostheses of different thicknesses and geometries
(classic posterior cruciate retaining insert, ultra-
congruent insert, posterior cruciate substituting
insert) within one prosthetic system gives the
orthopedic surgeon a greater freedom of action
and numerous highly effective intraoperative
options [2]. At the same time, it is obvious that the
more modules there are, the higher risk of mutual
wear, disassembly, and other types of mechanical
damage is. In particular, the so-called backside
wear, or wear of the backside of the polyethylene
insert against the upper surface of the tibial
component during flexion-extension cycles in the
knee, is an important factor in the development of
osteolysis and eventually revision of the artificial
joint [3,4, 5, 6].

The main tools that ensure the modularity of
tibial components of modern knee prostheses
are various mechanisms of polyethylene insert
fixation. It should be noted that their disassembly
and dislocation are extremely rare complications
and, according to the data of E. Thienpont,
account for 0.008% [7], which, nevertheless,
does not make them less catastrophic and
requires emergency revision arthroplasty with
replacement of the modular elements.

Aim of the study is to demonstrate possible
risks associated with the use of a modular
polyethylene insert with a metal locking
element, taking the following clinical case as an
example.

CLINICAL CASE DESCRIPTION

A 70-year-old female patient came to the clinic of
the Vreden National Medical Research Centre for
Traumatology and Orthopedics for terminal left-
sided knee osteoarthritis with varus deformity
and combined contracture of the joint (Fig. 1).

Total knee arthroplasty was performed on the
right knee ayear earlier in the same department of
the Center without perioperative complications
and with a good functional result.

After preoperative preparation performed
in accordance with the Center's protocols, total
left knee arthroplasty with implantation of
the posterior cruciate retaining prosthesis was
performed using the standard medial approach

(Fig. 2).

Fig. 1. Knee X-rays performed on admission to the
clinic

s'f

Fig. 2. Postoperative knee X-rays performed the day
after arthroplasty

The operation was performed using a
pneumatic tourniquet (tourniquet exposure time
was 65 min) with minimal intraoperative blood
loss. Surgical intervention time was 65 min.
Implantation of the locking element (pin) was
carried out without any technical difficulties.
The pin was inserted into the groove with tight
resistance, blocking the polyethylene insert.
The operation was performed by an experienced
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surgeon who had carried out more than 5,000
arthroplasties and was familiar with the Zimmer
Biomet Vanguard system. This surgeon had
also performed the arthroplasty in the patient's
contralateral knee a year earlier.

Thecourseoftheearlypostoperative periodwas
uncomplicated, and the patient was discharged
in satisfactory condition on the 4% day of the
postoperative period with a range of motion in
the knee joint of 0°/0°/95° (extension/0°/flexion).
At the outpatient stage, the patient continued
rehabilitation at home, including walking with
additional support with the use of crutches
and perfoming physical therapy exercises. She
reported that, unrelated to the injury, the slight
pain that had been bothering her after the surgery
became extremely pronounced within a few days,
localizing in the anteromedial part of the knee,
and the range of motion became limited. The
patient addressed to her attending physician.
X-ray control of the knee joint in two views was
recommended: a migration of the insert fixator
was found (Fig. 3).

On the day of referral, the patient underwent
preoperative preparation and emergency revision
surgery with replacement of the entire module
(polyethylene insert and its metal fixator) with a
new one (Fig. 4). Knee revision revealed no other
injuries, signs of improper insert fixation, soft
tissue impingement, frontal or sagittal instability
of the prosthetic knee, “open book” symptom, or
other problems that could be an obvious cause of
the complication.

Fig. 3. Knee X-rays with signs of migration of the
insert locking element

Fig. 4. Knee X-rays after revision surgery

Examination of the explanted insert and its
fixator revealed no damage or manufacturing
defects. The explanted module was handed
over to Zimmer Biomet representatives,
and its examination by expert technologists
revealed no signs of manufacturing defects or
mechanical damage to the fixation system. The
postoperative period was uncomplicated, the
patient underwent rehabilitation course and
completed the treatment with a satisfactory
functional result.

DISCUSSION

The complication we have described corresponds
to the statement that a serious and often tragic
event is caused by the actions that are, at first
glance, not obvious and not too related to each
other. For example, analyzing the course of the
operation, we understand that the implantation
of the insert is performed at the final stage of
the surgery, when the attention of the operator
and their assistants is distracted by the fact
that the main, most complicated stages of the
operation have been completed. Fixation of
the insert is often performed in a hurry, as the
cement begins to polymerize, and it is essential
to remove excess cement and make sure that the
components are placed correctly. At this stage,
soft tissue impingement may occur in the locking
element of the tibial component-insert module.
The polyethylene component in the dovetail
system may not fit into the thin metal slides and
may not be fixed over the entire surface. The
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fixation screw in central fixation systems may
not be inserted coaxially with its channel, and
these problems can be combined.

Current approaches to insert fixation systems
in tibial components. Currently, all variants of
fixation of plastic inserts in the metal tibial
component can be divided into four main groups
with variations: with linear fixation mechanism,
peripheral fixation, central fixation or hybrid
fixation.

The linear type of fixation is most often
represented by the dovetail fixation mechanism,
which has metal slides on the tibial component of
the prosthesis, over which the polyethylene insert
is impacted using the press-fit method (Fig. 5).

Peripheral fixation involves  press-fit
impaction of the polyethylene insert around the
circumference of the tibial insert in the manner
of a tight-fitting cap or plug (Fig. 6).

In the central type of press-fit insert fixation,
the fixation of the insert in the tibial component

Fig. 5. Linear type of fixation

of the polyethylene insert

in the tibial component of the
knee endoprosthesis (“dovetail”)

)
~ @
'\._\7-‘-/ =

Fig. 7. Central type of
fixation of the polyethylene
insert in the tibial
component of the knee
endoprosthesis

is supplemented by the use of a central screw to
stabilize the modular components (Fig. 7).

Hybrid fixation can have elements of several
of the above-mentioned systems to ensure a high
level of stability of the modular system tibial
component-plastic insert, as, for example, in the
case of the Vanguard implant by Zimmer Biomet
(Fig. 8).

The need for different types of plastic insert
fixation is heterogeneous in nature. For some
types of prostheses, it is an inheritance of the
parent prosthetic systems developed in the
second half of the 20" century, for others it is an
opportunity to design a different device from the
competitors in one or another form that can show
better fixation characteristics of the insert and
less wear of the reverse side of the plastic surface.
In practice, we observe that there are no perfect
concepts of mechanical fixation and for each
there are nuances that can lead to disassembly of
the modular system [7, 8, 9].

(\§
\\ ,:r e ::""(/2"
T'\f' Fig. 6. Peripheral type of fixation
' of the polyethylene insert
—_—— in the tibial component of the

knee endoprosthesis

<5

Fig. 8. Hybrid type of
fixation of the polyethylene
insert in the tibial
component of the knee
endoprosthesis
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Risk factors for disassembly of the modular
fixation system of the tibial component and
the polyethylene insert. A common factor that
can lead to disassembly of the insert and the
tibial component or their locking elements is
the ligamentous imbalance that persists after
arthroplasty [7]. Even modern types of implants
cannot fully imitate the native kinematics of
the knee joint, and uncorrected pathological
motion patterns in the artificial joint can lead
to mechanical fatigue of some or other fixation
elements [8, 10, 11].

Thus, for central fixation systems, in particular,
for a number of revision systems where the
polyethylene insert is fixed with a central screw, the
realization of the so-called screw home mechanism
of the knee is critical, which due to repeated
rotational movements leads to unwinding of the
polyethylene's fixator element [12, 13, 14].

The so-called lift-off (“open book”) and
pull-out (pronounced sagittal instability due to
excessive height of the flexion gap) phenomena
are more critical for central and peripheral
fixation systems [15, 16]. In the first case, we
are dealing with an unbalanced flexion gap that
is tighter in the posterior regions (for example,
if the posterior cruciate ligament has not been
released), which leads to elevation of the anterior
aspect of the insert. In the second case, the lack
of sagittal stability due to a too big flexion gap
leads to the development of a positive anterior
drawer test.

The most critical pathologic motion pattern
for hybrid fixation system, which was used
in our case, is mediolateral instability due to
constant micromotion of the insert, which
leads to displacement of the fixation element,
the so-called “pin” [7, 17].

Special attention should be paid to the
disassembly of the insert from the tibial
component in CCK/VVC systems, in which
an additional factor that initiates insert
disassembly is the increased frontal and
rotational load on the plastic stabilizer [8, 13].

Content analysis of the modern literature
covering the surgical problem under
consideration shows that there are no clear
patterns that can be identified in patients with
this complication of arthroplasty. Thus, the
authors point out that, as a rule, women suffer
more frequently, and statistically more often joint

replacement is performed in this gender group.
According to the researchers' observations, this
complication occurs after arthroplasty on the
contralateral limb with a favorable outcome.
The complication is registered after operations
performed by experienced surgeons, which may
only indicate that their sample is larger [7, 17].

This complication can occur with all known
systems of insert fixation, with the only difference
being that with the use of a pin fixing the insert,
its migration becomes immediately obvious and
forces the patient to consult a doctor, whereas a
polyethylene insert fixation failure may remain
undiagnosed for some time, even if X-ray is
performed.

One of the solutions to this surgical problem,
which might occur in all currently used modular
systems for arthroplasty, is the wider use of
all-polyethylene cemented tibial components
(referred to in foreign literature as all-poly) or
non-modular (monoblock) implants in which the
plastic work surface is fixed to the metal at the
manufacturing stage [4]. This is a good surgical
option, as this type of orthopedic constructs has
a number of clearly underestimated advantages
[4, 18, 19]. This type of prosthetic component
has no backside wear compared to modular
systems for obvious reasons. The lack of modular
mobility reduces the amount of wear products of
the insert getting into the surrounding tissues.
Consequently, osteolysis and aseptic loosening
induced by polyethylene microparticles develop
more slowly, which is an important factor for
better survival of the implant [20, 21, 22].

The lower cost of all-poly and monoblock
implants compared to modular tibial
components is promising when implementing
knee arthroplasty in economically less developed
regions. This alternative option when choosing
a tibial component allows for rational allocation
of funding in case of a limited resource of one or
another type of construction. In addition, it saves
money in favor of increasing the number of knee
arthroplasties performed without compromising
the quality and hypothetical survival of the
implants placed [4, 23].

An obvious disadvantage of all-poly and
monoblock implants is the inability to use
modular extension stems/augments in cases
where this is necessary (revision arthroplasty,
massive bone defects, etc.) [18].
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The wuse of all-poly tibial components,
especially with relatively thin plastic, may be
associated with uneven loading on the cancellous
part of the tibial metaphysis. Modular types of
implants do not have this problem due to the
distribution of peak impact loads over the entire
surface of the metal tibial component, whereas
all-polyethylene tibial components do not bypass
the forces that are transmitted when the femoral
component contacts the plastic work surface.
This could theoretically damage the tibial
component-cement-bone interface and lead to
aseptic loosening in the long term [4, 19]. At the
same time, there is a plethora of high-quality
studies, including meta-analyses, convincingly
showing comparable survival rates of modular
and non-modular polyethylene knee prosthetic
components [4, 18, 23, 24, 25].

The functional outcome of knee arthroplasty
with all-poly and modular designs has no
significant differences at all due to the identity
of the working module “femoral component
-polyethylene”, which gives practitioners another
reason for the wider use of all-polyethylene
components in daily surgical practice [24, 25].

A number of orthopedic surgeons have an
opinion about the age limits of all-poly use —
this type of tibial components should be used
in patients over 70 years of age, as well as in
individuals with reduced physical activity and low
functional demands [24]. But nowadays, due to
excellent survival results and identical functional
outcomes, we see a trend towards the use of all-
poly components in younger individuals as well
[18, 24, 26)].

Despite the above-mentioned advantages
of all-poly and monoblock tibial prosthetic
components, most physicians still prefer to
implant modular types of prostheses in their
practice. The final argument seems to be that
revision of modular systems often only allows
for isolated insert replacement, which is a small
and time-efficient operation. However, as the
analysis of current literature, national registry
data, and daily practice show, the percentage of
such revisions is extremely low, because aseptic
loosening of the prosthetic components is the

leading cause of revision interventions [27, 28].
Most often, revision arthroplasties require removal
of both the insert and the tibial metal component
[19, 29]. Therefore, the main limitation of using
all-poly and non-modular tibial components in
arthroplasty obviously remains the prejudices of
our colleagues.

CONCLUSIONS

Migration of the insert locking element and
dislocation of the insert in fixed systems are
quite rare complications of knee arthroplasty.
Nevertheless, they are catastrophic in terms of the
need for emergency hospitalization and the most
urgent revision intervention possible. The causes
of these complications include mediolateral,
frontal, or other ligamentous instability and
unbalanced isometric flexion and extension gaps.
The cause of insufficient primary fixation of the
insert in its metal bed may be the soft tissue
impingement with a fragment of the joint capsule
or synovial membrane, which was pinched during
implantation of prosthetic components. The very
fact that modular components are used during
knee arthroplasty is a predisposing factor for
the disassembly of these modules. Analysis of
the modern literature does not provide a simple
answer to the question: “How to avoid this
complication?”, except for the most obvious
one - a wider use of non-modular systems (all-
polyethylene components and monoblocks) in
everyday practice.
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JleueHne nepenomoB AUCTaNbHOro MeTasnudusa 1y4yeBom KOCTH
y NOXXUAbIX NALMUEHTOB: 0630p nuTepaTypbl

H.A.Jlatsimos, 1.0. T'ony6eB

QOIBY «HayuoHanvHblli MeuyuHcKuUil ucciedosamensckuli yeHmp mpasmamosozuu u opmoneduu um. H.H. ITpuoposa»
Munsdpasa Poccuu, 2. Mockea, Poccus

Pedepar

AxmyansHocme. TlepesioMbl IUCTAIBHOTO MeTasnudusa syyeBoii Koctu (IMJIK) — omHa U3 caMbIX YaCThIX TPAaBM Cpeau
TIOXMJIOTO HaceleHMs. VIX KoMu4ecTBO HeYKJIOHHO pacTeT, U AIUAEeMUOJIOrY MTpeicKa3bIBaIOT JaabHelinmit pocT. HecMoTpst
Ha pacTyLlylo MOMY/ISPHOCTb, 3P GeKTUBHOCTb XUPYPIUUECKOTO JIeUeHUsT JaHHOM MaTOIOIUY Y MOKUIbIX AlMeHTOB OCTa-
€TCsI AUCKYTabenbHOA.

Liens — onipenenTh ONTHMAabHBIV METO, IedeHMsI TIepeIoOMOB AUCTAIbHOIO MeTasnudu3a IyuyeBoi KOCTHU B cTaplleii BO3-
pacTHOI IpyIe NalXeHTOB Ha OCHOBe CPaBHUTENbHOTO aHaIM3a JaHHbIX IUTepaTyphl O pa3IMYHbIX METOLAX JeUeHUs] —
KOHCEePBATUBHBIX U XUPYPIUUECKUX.

Mamepuan u memodst. Ilouck nuUTEpaTyphl MpoBefeH B 6a3ax maHHbIx PubMed/MEDLINE, Scopus, Google Scholar,
eLIBRARY. [ToycK OCyLIeCTBJIeH [10 HAJIMUMIO B 3aT0JI0BKAX M Pe3ioMe CIeYIOMIMX KIIOUEBbIX CTI0B, X TPOU3BOIHBIX X KOM-
GUHAIMIT: JIeueHye, OUCTATbHbIN MeTasnmudus JydeBOil KOCTH, TOKMIIbIe Toau; treatment, distal radius fracture, elderly.
[lepBUUHBII aHA/INK3 HAa COOTBETCTBYME KPUTEPUSIM BK/IIOUEHMS BBIIIOTHSIICS 110 3aT0/I0OBKaM M pe3loMe CTaTeit, Iocie Yero
TIPOBOIMIICSI AHATU3 TTOTHOTEKCTOBBIX CTaTel. ICTOUHUKM, TIOTHOTEKCTOBBIE BEPCUU KOTOPBIX ObLIM HEJOCTYITHBI, UCKITIO-
YalIUCh U3 aHAINU3A.

Pesynsmamel. [IpoaHanu3MpoBaHbl aKTyaabHbIe SMMUIEMMUOIOTUYECKIE TaHHbBIE, OMMCAHBI OCOOEHHOCTY 06CIe0BaAHMUS
JlaHHOJ BO3PaCTHO} KaTeropuu nauyeHToB c nepenomamy [IMJIK, BbifeeHbl OCHOBHbIE MeTOZbl JiedeHMss. OCHOBHBIM
MEeTOJIOM JIeUeHUsI OCTAeTCsI KOHCEPBATUBHOE JIeUeHMeE : 3aKPhITAsI PENO3ULIMSI M UMMOOuUIu3anus. Cpenu XUpypruyeckux
METOJIOB JIeUueHMUs B MOCAeJHME NeCSITUIETVSI OTKPBITAasl perno3uuus ¢ hukcaumeii JagoOHHON GJI0KMPYeMOi IJIACTUHOM
CTajla JOMMHMPYIOIIEii, BBITECHUB TaKKe METOAbI, KaK 3aKphITas Perno3uuys U GuKcanus CouiaMu aubo anmapaTom
BHelIHel pukcauun. Ha paHHKX cpoKax HaGII0IeHUS TIOKMUIIbIE TTallMeHThI, ONePYPOBaHHbIE C IOMOIIbIO JTaJOHHOI 6J10-
KUpyeMOJt IJIaCTUHBI, MMeIOT QyHKIMOHAIbHbIe MTPeMMYyIlecTBa [0 CPAaBHEHUIO C TeMy, KTO MOMyuMI KOHCepBaTUBHOE
nedenne. OGHAKO HA OTHAJEHHBIX CPOKAX HAGIIONEHMUs GONBIIMHCTBO MCCAEIOBAHMI MMOKA3bIBAIOT OTCYTCTBUE CYIIE-
CTBEHHBIX Pa3inumnii B QyHKIMOHATbHBIX pe3ylbTaTaX MeKAY XUPYyPruueckM M KOHCepBAaTUBHBIM JiedeHMeM, HeCMOTPSI
Ha pa3/iInyusi B PeHTTeHOIIOTMYeCKUX Pe3yabTaTax B M0Ib3y XMPYPIUUeCKOro MeTo1a IeuyeHMsI.

3akntoueHue. J17ist GONMbUIVHCTBA MOXKUIBIX MAIMEHTOB ONTYMAIbHBIM METOLOM JIEUeHMSI MOKET GbITh KOHCEPBATUBHOE JIe-
yeHMe. XUpypruueckoe BMeLIaTeIbCTBO € TIOMOLIBIO JIaJOHHO O/I0KMPYeMOIi I7IaCTMHBI OPaBIaHO /11 HEKOTOPBIX IPYIIIT
TIOKMJIBIX TIAL[MeHTOB, TaK KaK 3TOT MeTOJ, MOXKeT yBeJIMUMBaTh CKOPOCTh BOCCTAHOB/IEHMSI I1OC/IE TPABMBI.

KioueBbie cioBa: rnepejaoM AOMCTAJIbHOIO MeTaI—)l’II/ICl)I/ISB. lequof/'[ KOCTHM, OCTEOIIOPTOTUYECKME IIepe/IOMBI, JIagOHHAasd
6JIOKI/IPYEM€1${ IIaCTUHA, TUIIC, I/[MMO6I/[.TII/[3&HI/[${.

IOns uqutupoBaHus: JlateinoB H.A., Tony6eB U.O. JleueHue mepesioMOB OUCTaTbHOTO MeTasnudusa JTydyeBoit KOCTU
y TIOXKWIBIX TMalMeHTOB: 00630p JuTeparypbl. Tpasmamonozus u opmonedus Poccuu. 2024;30(1):129-141.
https://doi.org/10.17816/2311-2905-15542.
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Treatment of Distal Radius Fractures in Elderly Patients:
A Review

Niyaz A. Latypov, Igor O. Golubev
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Moscow, Russia

Abstract

Background. Distal radius fractures (DRF) are one of the most common injuries in the elderly population. Their incidence
increases steadily, with epidemiologists predicting further growth. Despite its growing prevalence, the efficacy of surgical
treatment for this pathology in elderly patients remains debatable.

Aim — to determine the optimal method for treating distal radius fractures in the elderly population basing on
a comparative analysis of the literature data on various treatment methods, including conservative and surgical ones.
Methods. A search was performed in PubMed/MEDLINE, Scopus, Google Scholar, and eLIBRARY databases according to
the following keywords, their derivatives and combinations in the titles and abstracts: treatment, distal radius fracture,
elderly. Initial analysis for meeting the inclusion criteria was performed on the article titles and abstracts, followed by
analysis of the full-text articles. The sources with unavailable full-text versions were excluded from the analysis.
Results. Current epidemiological data were studied, specific aspects of physical examination of elderly patients with distal
radius fractures were described, the main treatment methods were determined. The main treatment method remains the
conservative one: closed reduction and immobilisation. Open reduction and internal fixation with a volar locking plate
has become the leading surgical treatment method in recent decades, replacing such methods as closed reduction and
fixation with wires or external fixation. At early follow-up, elderly patients operated on with volar locking plate show
better functional results than those who received conservative treatment. However, at long-term follow-up, most studies
show no significant differences in functional outcomes after surgical and conservative treatment, despite the differences in
radiological data in favour of surgical treatment.

Conclusion. For the majority of elderly patients, conservative treatment may be the optimal treatment option. Surgical
intervention using a volar locking plate may be justified for certain groups of elderly patients, as this method may accelerate
rehabilitation after injury.

Keywords: distal radius fracture, osteoporotic fractures, volar locking plate, cast, immobilisation.
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BBEJEHUE

[Tepenombl JMUCTATBLHOTO MeTasnmduU3a Ty4eBoit Koc-
™ (IMJIK) — omHM M3 CaMbIX PacClpPOCTPaHEHHBIX
MepesioMOB Cpefy MOXWIBIX JIIOAeil — UX OO0 MO-
KeT fJocturaTh 18% B CTPyKType BcexX mepeynomos [1].
KonmuuectBo nepenomoB IMJIK HeEYKJIOHHO pacTeT
C KaXAbIM TOLOM, M 3MUIEMMUOIOTU MMPENCKa3bIBAIOT
MX JaJbHEeNIINA pocT B GmusKkaiiime mecsTUIeTUs
[2, 3]. KoHCepBaTHBHOE jle4eHye OCTaeTCsl OCHOBHBIM
METOLOM JieueHMsI SAaHHBIX MePeOMOB Yy IMOKUIIBIX
nauyueHToB [4]. OgHako B IociegHue OeCATUIeTUS
BO3pacTaeT KOJIMYECTBO OINEepUPYEMBIX IalMeHTOB,
a OCHOBHBIM METOJ0M XMPYPIUMYECKOTO JieueHUs CTa-
JIa OTKPBITAS perno3uuus u purcaums 1agoHHOi 6510-
KUPyeMO¥t TUIacTuHOi! [2, 5]. HecMoTps Ha pacTylyo
MOMY/ISIPHOCTb, 3(PGhEKTUBHOCTL  XUPYPTUUECKOTO
JleyeHUsI JaHHOM MaTOJIOTUM Y TOKUJIBIX MalMeHTOB
oCTaeTcs AUCKYTabeabHOIA.

Ilenv uccnedosauuss — ormnpepeneHue ONTUMAIIb-
HOTO MeTOfa JieueHus MepeioMOB AUCTAIbHOTO Me-
Tasnudusa Jy4eBOit KOCTM B CTapiieil BO3pacTHOM
rpymIle MalMeHTOB Ha OCHOBE CPAaBHUTENIbHOTO aHa-
Jn3a JIUTEPATyPHBIX SAHHBIX O Pa3JIMYHBIX METOAAX
JleyeHusl.

MATEPUAJI 1 METO/IbI

IMouck aMTEpaTypbl TPOBOAMICA B 6asax AaHHBIX
PubMed/MEDLINE, Scopus, Google Scholar, eLIBRARY.
TMoycK OCYIECTB/IEH TI0 HATMUMIO B 3aTOJIOBKAX U pe-
310Me CIeIYIOUIMX KIIOUeBbIX CJIOB, UX MPOU3BOIHBIX
¥ KOMOMHAIIMIt: JleueHne, OUCTaTbHbI MeTasrmudus
JIy4eBOI KOCTM, TOXuible, treatment, distal radius
fracture, elderly. [lepBuuHbIit aHa/IM3 HA COOTBETCTBUE
KPUTEPUSIM BKIIOUEHMS BBITTOTHSI/ICS 10 3ar0jIOBKaM U
pesioMe CcTaTeii, Iocjie Yero MpoBOAMIICS aHaIu3 TOJ-
HOTEKCTOBBIX CTaTei. VICTOUHMKM, TOJTHOTEKCTOBBIE
BEpCUM KOTOPBIX ObIIY HEIOCTYIIHbI, ICK/IIOUaINCh U3
aHaju3a. Kpome TOro, CIiMcKu JIMTEepaTyphbl HaiigeH-
HBIX CTaTeil JOMOTHUTEIbLHO IIPOBEPSIMCH Ha HajIM4uMe
MICTOYHMKOB, COOTBETCTBYIOIINX L1eJIM ITyOIMKaLN.

PE3VJIbTATbBI

IToHsITHE «ITOXWJION MaIVieHT»
B TPaBMAaTOJIOTUU U OpPTOINegUn

[ToHsITME «IIOKIMTION MaLMeHT» He 06s13aTebHO OIIpe-
nmensieTcss GU3MOIOTMYECKUMIU KPUTEPUSIMM, TAKUMU
KaK MMHepajbHas IUIOTHOCTb KOCTM, MU TpeboBa-
HUSIMM K KauyeCTBY KM3HM, @ CKOpee COLMaTbHbIMU
HOpMAaMM ¥ IIPAaBOBBIM OIpefe/eHeM IeHCYOHHOIO
BO3pacTa. B OTCYTCTBME UETKMX KPUTEpPUEB B repua-
TPUUECKOI IUTepaType BO3PacT 65 JeT MPUHNMAETCS
B KayecTBe MOPOTOBOTO 3HaueHus [6]. B mccmemoBa-
HUSIX TI0 TPABMAaTOJIOTMM M OPTOMENUM CYIIEeCTBYeT
MHOKECTBO MHTEPIIPETAIINiI OTIpefeeHus TTOXUIION
YyeJIoBEeK B 3aBUCUMMOCTM OT Bo3pacrta (oT 50 yet mo
80 sieT u crapire). [To JaHHBIM 0630pa JIUTEPATYPBI
S. Sabharwal c¢ coaBTOpamMm, GONBIIMHCTBO CTaTeid

(47%), TIOCBSILIEHHBIX MOXWUJIOMY HaCeJIeHUI0, OIpe-
JlensieT UX Kak Jitofieit 65 et u crapuue [7].

Oy aeMMOJIOTUS

CoracHO TOC/IeIHEMY OITyOJIMKOBAHHOMY OTYe-
Ty HMULL TO mm. H.H. IIpuopoBa 0 TpaBmMaTusme
B Poccum, KonmMyecTBO mepesioMoB IpeAIieubsl cpe-
IU UL CTapile TPygOoCIOoCOOHOTO BO3pacTa poCio
¢ 2017 r. (204 818 ciyuaes B rox) no 2019 . (217 612
CJIyyaeB B rofi), OAHaKO cHu3mioch B 2020 1. u cocra-
Buio 200 443 ciyyas [8].

B nmocnennue gecsituietTusi BO BceM Mupe Habiio-
IaeTcsl YCTOMYMBBIN pocT unucia rnepeinomon JMJIK.
B Hanuu ¢ 1997 no 2018 r. ux yacrora BbIpOC/Ia Ha
20% [4]. dnmuaeMuonoru mnpencKasblBalT OanbHei-
M pOCT YMCIa IepeOMOB 3TON JOKaIM3alumn
c TeyeHuMeMm BpemeHu. Hampumep, B IlIBeunu yac-
TOTa MEepeoMOB IUCTAJIbHOTO OTHeNa MpeaIiedbs
BeIpowia Ha 23% ¢ 1999 mo 2010 r., a Mo MporLo3am
3MUIEMUONOTOB, K 2050 r. BbIpacTeT elle Ha 38% [2].
dIUAEeMMUONIory 13 BenmMko6puTaHUM MpeAcKa3bIiBalOT
obliee yBelquueHMe KonuuecTBa mnepenomoB JIMIJIK
Ha 23%, a B BO3pacTHOI rpyrme crapuie 50 et — Ha
33% Kk 2036 1. [3]. B Bo3pacTHOI1 rpymme 65 et u ctap-
e nepenomsl IMJIK MoryT coctaBisiTh 18% oOT Bcex
nepeniomoB [1]. 3a6o1eBaeMOCTb Cpeay TOKMIIbIX T1a-
LIMEHTOB B 3HAUMTENbHOI CTEIIEHM BapbUPYET B pas-
HBbIX CTpaHax. Hampumep, cpeay >XeHIIMH BO3pPacT-
Hoti rpyrmsl 80-89 et ot 515 Ha 100 000 HaceneHUst
B Benmukobpuranunu [3] no 6onee uem 1000 ciyuaeB
Ha 100 000 Hacenenust B GuHassHauM [9].

@dakTopaMu pUCKA IE€PeJIOMOB JIyueBOl KOCTU
y MOXXWIbIX MalMeHTOB SIBJISETCS >KeHCKUIA IO, €B-
poreoyHasg paca M Haauuue ocreoroposa [10].
CornacHo MocjaegHUM SNUIEMUONIOTUYECKUM MCciie-
IOBaHUSIM, ITpoBeeHHbIM B LlIBeruu [5], Ounnsugum
[9, 11], Janum [4] 1 Benukobputauuu [3], pucK Momy-
yenus nepenoma JIMJIK oyt B 5 pas BbIIIe y JKeH-
MYH, yeM MyxumH [3, 4, 5,9, 11]. CTOUT OTMETUTb,
4yTo vactora mepeinomoB [IMJIK pe3ko Bo3pacraer
cpenu skeHIMH 50-59 net, mpoposkaeT pacTu Moy-
TU B Ba pa3a Kaxable 10 et sKu3HU 4O SOCTVKEHUS
90-neTHero BO3pacTa, a yacrtora mnepenoMmos JIMJIK
Y MOXXUJIBIX MY>KUMH OCTaeTCs OTHOCUTETbHO HMU3KOIA,
HEMHOTr0 Bo3pacTas Juilb K 80-1leTHEMY BO3pacTy.

VmeeTcs mpsimast 3aBUCMMOCTb YacTOTHI IEPeJio-
moOB IMJIK y mOXWJIBIX MALMEeHTOB OT IOTOAHbBIX YC-
JIOBUIA U C€30HA: PUCK ITOTYYUTD ITepeioM BO3pacTaeT
B 3MMHee BpeMsI rofia, 0COOeHHO TPy HebIaronpusiT-
HOJi TIOTOZie, KOTOPAasi CO34aeT YCA0BUS OJ1S1 CKOJIbXKe-
HusA (cpenHss teMmiepartypa 0°C wiu HUKe, JeAsTHOM
JOXnb ¥ T.11.) [9, 12].

BonpIIMHCTBO NepesioMOB MPOUCXOAUT B pe3yib-
TaTe HU3KOZHEPTeTUYECKOl TpaBMbl, KOIJa YeT0BEK
BO BpeMsl MaJleHus MNbITaeTcs MPeNOoTBPaTUTh TPaB-
MY TOJIOBBI U TYJIOBUILLA, BHICTABIISISI PAa30THYTYIO PYKY
[10, 13].
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Cpenn moxxkunoro HaceneHus nepenombl JMJIK
CBSI3aHBI C OCTeonopo3oM. OCTeornopo3 SBSeTCS
3HAUMMBIM (DaKTOPOM pHCKa IepesoMa JyIeBOii KO-
CTU B BO3PAaCTHOMN rpymie 65 JieT U cTapiie Kak s
MY>KUMH, TaK U IJiS KeHIMH. B Poccum cpemm nuig
B Bo3pacte 50 JileT M cTapiie OCTeOIopo3 BbISIBISET-
sy 34% >keHIMH U 27% MYKUMH, a 4aCTOTa OCTe-
oneHmum cocrasusier 43% U 44% COOTBETCTBEHHO.
YacToTa OCTeOINopo3a YBEeIUUMBAETCSI C BO3PaCcTOM
[14]. JIroom, cTpapampinye OCTEONopo30M, MOMYyYaroT
nepenom IIMJIK vaie, yeM B OCHOBHOJ MHOIYJISIIIAN.
B uccremoBanuy u3 HopBeruy 6bUIO MOKa3aHO, UTO
cpedy SKeHIIMH, TMOMYYMBIIMX HU3KOIHEpreTudec-
KN IepeioM JIy4eBOi KOCTH, 4aCTOTa BCTpeYaeMoC-
TU OCTEOmopo3a coctaBuiaa 34%, a B KOHTPOJIbHOM
rpymmne — Toiabko 10%, cpemyu MyKUMH 3TU TUDPHI
cocrassu 17% u 13% coorBeTcTBEHHO [15].

IMepetom IMJIK MOKeT OBbITh IpPeaBECTHUKOM
Ipyrux, 6ojiee cepbe3HbIX IIEPEJIOMOB Ha (JOHE 0CTeO0-
1Mopo3a, TakuxX Kak IepeoM MPOKCMMAaIbHOTO OT-
nena OeIpeHHOI KOCTM, TeNl TO03BOHKOB [16, 17].
[MauueHTamM, MMeWIXMM B aHaMHe3e HU3KOIHEp-
retuueckuit nepenom IIMIJIK, ciemyeTr ornpenensith
MUHEPaATbHYIO TVIOTHOCTb KOCTEI M HampaB/sATb UX
K CITeIMATMCTY [0 OCTEOIIOPO3Y M/ 6a30BOI OIIEHKM
craryca [10, 18, 19].

[TanmeHTHI C OCTEOIIOPO30M M OCTEOIIEHMEN O~
YyalT Oojee TSKeable BHYTPUCYCTABHBIE IT€PEIOMbI
IOMIJIK, yueM Te, y KOTOPbIX MUHEpAJIbHAS MJIOTHOCTD
Kocreit B HopMe. B uccnemoBannu R.A.E. Clayton c co-
aBTOpaMM OIMCaHA 3aBUCUMOCTb TSKECTU Teperoma
JIy4eBO KOCTU OT CTENEeHU CHMKEHUSI MUHEPAIbHOM
wiotHocTy Kocty [20]. Habmromanach 3HauMTeIbHAS
JIMHelHas KOppeasuusi MeXay HU3KMMM ToKasaTe-
JIIMM MMUHEPATbHOIN IUIOTHOCTUM KOCTU U BBICOKUM
PUCKOM paHHEro BTOPUYHOIO CMelleHUs, Hempa-
BWIBHOIO cpallleHus rnepesioma. OCTeornopo3 MosKeT
SIBJIATHCST (DAKTOPOM PMCKA XYAIIEro (GyHKIMOHAb-
HOTO pe3y/bTaTa XMPypruueckoro jedenus [21].

0CO0GEeHHOCTH KIMHNYECKOT0 OGCHEILOBHHI/IH

B pa6ore L.S. Levin ¢ coaBTOpaMu OTMEYaeTCs, YTO
aHaMHe3 [O/DKeH BKJII0YaTh MeXaHM3M TpaBMbl (BbI-
COKO- WM HU3KOIHepreTuyeckas), uHOOPMaINIO
0 IOMMHAHTHO pyKe, Mpodeccun, YBIeUeHUSIX U CO-
Iy TCTBYIOIIMX 3260/1€BaHMAX MaleHTa. Takke BaK-
HO YUYMTBIBaThb Hajauuue aedbopMalnii OT Ipembiay-
LIMX TPaBM, OCTE0apTPUTa, KOTOPbIe MOI/IM HAPYIIATh
(yHKIMIO KOHEYHOCTM [0 TpaBMbl. BakHOe 3HaUe-
HMe MMeeT MCIOJb30BaHMe HOIOJHUTENbHbBIX MPU-
CIIOCO6IEHMII AJISI TIepeIBVOKEHUST (TPOCTb, XOAYHKM
M TIpouee) ¥ YpOBeHb CaMOOOCTY>KMBAHMS HallMeHTa
B IIOBCeIHEBHOM XM3HU. Bce 9T IaHHbIe BasKHBI JIJIsI
TMOHMMAaHMS TPe6GOBaHM K KAUeCTBY KM3HM HallMeH-
Ta, UTO MOXET MMeTb pelllalolliee 3HaueHue Py BbI-
6ope seue6HOM TakTMKM [10]. YpoBeHb aKTMBHOCTU
MalMeHTa J0 TPaBMbl MOXET SIBJSITHCS IPEIUKTOPOM

(YHKUMOHAIBHBIX pPe3yIbTaTOB JieueHus. B mcce-
mosanuu R.C. Hooper ¢ coaBTOpamMu BBISIBJIEHO, UTO
y nmanyeHToB ctapiie 60 jieT 6oj1ee BhICOKUI YPOBEHD
AKTMBHOCTY [1O0 TPaBMBbI CBSI3aH C 6oyiee BBICOKMMU
(bYHKUMOHAIBHBIMY pe3ybTaTaMu jeueHust [22].

B xnmuHmMyeckoM o6ceioBaHuM CieyeT OlleHUBATh
KPOBOCHAOKeHMeE U UYyBCTBUTEIbHOCTh TPABMMPOBAH-
HOJ KOHeYHOCTU. Hainuue oHeMeHus1 U TapecTte3un
B 30HE MHHEPBALMY CPEOVMHHOTr0 HepBa TpebyeT 0co60-
ro BHMMaHMsI, TaK KaK OCTPbI CMHAPOM KapIajJbHOTO
KaHaja MOXeT BO3HMKATh B 5,4-8,6% OT Bcex Iepeo-
moB JIMJIK [23]. Taxke cienyeT o6paiiaTh BHUMaHME
Ha HaJIMule paH, Tak KaK y MOKUJIbIX MalMeHTOB KoKa
MOXKeT OBbITh MCTOHYEHA ¥ IOJBep>KeHa pa3pbIiBaM.
DTO HYKHO YUUTHIBATh BO BPEMSI BHITIOTHEHMS 3aKPbI-
TOV perno3suiuy OoMKoB [10].

JleueHnmne

Lenbio ycriemHoro geueHus nepeiomon IMJIK sBisi-
eTCsI BOCCTAHOBJIEHME OCY KOHEUHOCTU U TOTyYeHUe
B urTore 6e3060/1€3HEHHON ¥ (QYHKIMOHAIBHOM KO-
HEUHOCTU. B maeanbHbIX YCIOBUSIX CTOUT CTPEMUTD-
Cs1 K BOCCTAaHOBJIEHMIO aHATOMMYECKOI 1[eT0CTHOCTY
JIyueBoit Kocty, HO mjist [IMJIK GbutM BbIZeIeHbI Ma-
pameTphl JOMyCTUMOIO CMeIleHMSI OTIIOMKOB, BKITIO-
Yyasi yKOpOUEeHMe Ty4eBOM KOCTUM MEHee YeM Ha 2 MM,
HaKJIOH CYCTaBHOJM MOBEPXHOCTU JTYYEBOM KOCTU BO
(poHTaIBHOJ TIOCKOCTM He MeHee 10°, HaKJIOH cyc-
TaBHOJ MOBEPXHOCTU B CATUTTAIBHOI IIJIOCKOCTU OT
10° x ey JO 20° K IaZOHM U BHYTPUCYCTaBHAs CTY-
neHb He 6osee 2 MM [24]. OgHAKO, COTTIACHO TOCTe]-
HUM MCC/IeOBaHMSIM, MalMeHThl cTaplleil BO3pacT-
HOJi TPYIIIbI, 0OCOOEHHO C HU3KUMU TPebOBaAHUSIMU
K KaueCTBY SKM3HM, MOTYT afalTupoBaThCs K aedop-
marmy IMJIK u skuTh ¢ Heit [25], a peHTreHoI0TMYe-
CKasl KapTyHA MOXKeT He UMETb KOoppesimu ¢ hyHK-
LMOHAJIbHBIMMU pe3yibTaTaMu [26].

KoHcepBaTuBHOe jieueHe

KoHcepBaTuBHOe eueHne nepenomoB IMJIK ocTaet-
Cs1 OCHOBHBIM METOJOM JieueHUs JaHHOI MMaToJOTUNn
B CTaplieil BO3pacTHOI rpymre [4, 5]. JleueHue mnepe-
JIOMOB 6e3 CMeIlleH!sI OTVIOMKOB y TTOKMJIbIX Taly-
€HTOB BK/IIOUAeT HajoKeHMe TUIICOBON IOBI3KU U
HabmomeHne. HecMoTpst Ha TO, uTO repesiombl IMJIK
6e3 cCMelleHNs UMEIOT MeHbIIIe aHCOB Ha BTOPUYHOE
CcMellleHe, UeM IepeioMbl CO CMellleHeM, PEKOMEH-
IyeTCsl eXeHeNe/NbHbIl KIMHUKO-PEeHTreHolIornye-
CKUI KOHTPOJIb B TeUeHMe 4—6 Hell. 11 CBOEBPEMEH-
HOTO BBISIBJIEHMSI BO3MOXKHOI'O CMelleH!sI OTJIOMKOB
[10]. KoHcepBaTuBHOe jleueHne nepenomon IMJIK co
CcMellleHeM OTIOMKOB 3aK/II0YaeTcsl B 3aKPbITOJ pe-
MO3ULIMM OTIIOMKOB, HaJIO)KEHUM TUIICOBOI TMOBSI3KU
" TIOC/IeIYIOIEeM HAOTIOIeHUN.

Iyist 06e360MMBaHMs BO BpeMsI 3aKpBITON perio-
3ULMM OTIOMKOB Y JaHHO BO3PAaCTHOM I'PYIIIbI UC-
MOb3YIOT pa3/IMuHbIe METO/bl: BBEEHE aHeCTeTH-
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Ka B MeCTO repeaoMa, HelmoCpeCTBEHHO B reMaToOMy
[10, 27], mpOBOOHUKOBYIO aHecTe3uio [28], BHYTPU-
BeHHYIO cemauuio [27] u maxke oOIIyI0 aHeCTe3UI0
[28].

HVcronb3yeMblii METOM UMMOOUIM3AIU BAPbUPY-
eT B Pa3JIMYHbIX KcCIemoBaHusIX. HeKoTopbie aBTOPbI
MMPUMEHSIOT MMMOOWIN3ALMI0 KOPOTKOM TOBS3KOI
6e3 dukcanuu JOKTEeBOro cycrasa [27], mpyrue —
¢ dukcanmeit ngokreBoro cycrasa [10]. Tlocnemuue
PaHAOMMU3UPOBAaHHbIE KOHTPOIMUPYEMbIE UCC/IeS0Ba-
HUS TIOKa3bIBAIOT, UTO IMIICOBAs MOBSI3Ka C 3aXBaTOM
JIOKTEBOTO CyCTaBa HMYEM He Jyyllle MOBSI3KU HIKe
JIOKTEBOTO CyCTaBa: pasjiuuuii B peHTreHoJormye-
CKMX TIapaMeTpax U B (DYHKIMOHAIBHBIX pe3y/bTa-
Tax He BbIsIBIsIeTcs [29, 30, 31]. PanmomusmnpoBaHHOe
KOHTpOJMpyeMoOe KCCiefoBaHNue, B KOTOPOM CpaBHU-
BaJlach MMMOOWIN3alMs B (QYHKLIVOHAIBHOM IOJIO-
SKeHMM KUCTEBOTO CYCTaBa M B IMOJIOKEHUU CrUOaHMS
Y JIOKTEBOJ IeBUalluM Y TALiMeHTOB 65 JIeT U cTapile,
BBISIBWJIO 6o0jiee BBITOAHBbIE OTHAJEHHbIE (YHKIMO-
HaJIbHbIE Pe3y/IbTAThI B TPYIIIEe ¢ hUKcauyeii B QyHK-
LIMOHAJbHOM TOJIOKeHUM. Bonee Toro, 3aTparbl Ha
JleueHe MalyeHToB ¢ pUKcanyei B MOJOKEHUN CTU-
GaHMs U JIOKTEBOI IeBualluy ObLIM B ABa pPa3a BbIIIe
3a CYeT HeoOXOmUMOCTH 6oJiee IJIUTENIbHOTO peabu-
JINTALVIOHHOTIO JIeYeHus [32].

M. Lafontaine ¢ coaBTOpamMyu cpeny OCHOBHBIX
(akTOpOB, ONpemensIOIINX HECTAOMIBHOCTL Ilepe-
smoma IMJIK, yka3piBanu Bo3pact crapiue 60 et [33].
BTopuuyHoe cMmelieHMe Tocae NePBUYHON PENO3ULINN
OTJIOMKOB BCTpeuaeTcsl Y MalUeHTOB BO3PacTHOM
I'PYIIIIBI 65 JIET U CTapllie yallle, YeM y 60j1ee MOJTOIbIX
MaluyeHTOB, U MOXeT JocTurathb 89% [34]. Hekotopsle
aBTOpBI CTABSAT IION COMHEHMEe HeOOXOAMMOCTh 3a-
KPBITOM pernos3sulivy OTIOMKOB Y MAallM€HTOB JaHHO
BO3PAaCTHO TPYIIIbI, 0COOEHHO CPEAV JIIOIE C HU3KU-
MY QYHKUMOHAIBHBIMY TPEOOBAHUSAMM, TAK KaK OHU
HaXomsT ee He3(PEKTUBHOII: B OONBIIMHCTBE CJTyUyaeB
TIepBOHAYAIbHAS PEITO3ULIMS He coxpaHseTcs [28, 35].
OnmHaKoO B OOHOM M3 ITOCAeIHMX MCCIeqOBaHMii OblIa
rmokasaHa 35(Q@EeKTUBHOCTb 3aKpbITOM PENno3uLun
y MamueHToB 65 et u crapiie [36]. B uccnegoBanmm
u3 Typuuu cpegu NauyeHTOB CO CPeIHUM BO3pac-
TOM 73,9 J1eT, TOMYyYMBIINX KOHCEPBATUBHOE JIEUEHIE
nepenoma [IMJIK, 74% maniieHTOB MPOAEMOHCTPUPO-
BaJIM XOPOUIUIA U OTJIMYHBIN PEHTT€HOIOTUYECKMe pe-
3yJbTaThl, a 88,9% MOMyUMIM XOPOLINUA U OTINYHBIN
(byHKRUIMOHANBHBIE pE3yNbTaTHI [27].

[MoBTOpHas perno3uius OTJAOMKOB IOC/Ie HeyHau-
HOJ TEepBOJ MOIBITKM WU IIOCA€ BTOPUYHOTO CMe-
1IeHYSI OTVIOMKOB He IPUBOIUT K YIYUIIEHUIO Pe3YIlb-
TaTOB ¥ He PEKOMEHIyeTCsl K ITpoBefeHuto [37, 38].

Xupyprl/meCKoe JieueHmue

OCHOBHBIMM XUPYPTUUYECKMMU MeTOdaMM JieueHUsI
nepenomMoB JIMJIK y MOKMIIBIX MALIMEHTOB SIBJISIFOTCSI
3aKpbITasl PENO3ULMS OTJIOMKOB M (puKcalys amra-

patom BHemHel (ukcaumuu (AB®) nubo crimiamu;
OTKPBITAsI PEIIO3UIUS OTIOMKOB ¥ BHYTPEHHSSI PUK-
cauus JIagOHHOM GJIOKMPYeMOii IIJIaCTUHON, ThLIb-
HOJ OJOKMPYEMOIi IIJIACTUMHOI JIMOO MOCTOBUIHO
TUIACTUHOM.

CoracHo 6ONBIIOMY STUAEMMOTIOTUIECKOMY WC-
cremoBaHMio M3 JlaHuu eciu Ha pyoeske XX-XXI BB.
OCHOBHBIM METOIOM XWUPYPTMUECKOTO edeHusl Ma-
LIMEHTOB 65 JieT U crapiie 6puta Gukcauyss AB®, to
¢ 2007-2008 rr. Havasia pe3Ko BO3pacTaTh IOIYJISIp-
HOCTb OTKPBITOM Penosuuum U GUKCAUUU JIaJOHHOM
IUIACTUHOM, KOTOpasi Ha CerOAHSIIIHMI NeHb SIBJISIETCS
OCHOBHBIM METOA,0M XUPYPTrUUECKOro jeuyeHus [4].

durcauma CnuIaMmn

3akpbITast pernosuius U GuKcanust Cuiamm sBis-
eTCSI IPOCTBIM ¥ CAMbIM SKOHOMMUYECKU 3(DHEKTUB-
HBIM METOLOM XUpypruueckoro ynevyeHwus: [39, 40].
HecmoTpst Ha OTHOCUTENBHO BBICOKMI YPOBEHD MOC-
JieoniepallMOHHBIX OCJIOXHEHMI, HEKOTOpble aBTOPbI
CUMTAIOT 3aKPBITYI0 PENO3UIINIO U (UKCAIINIO CITU-
naMy 3G @GEeKTUBHBIM METOIOM XUPYPruuecKkoro Jje-
yeHus nepenomon IMJIK co cmeleHMeM OT/IOMKOB,
0COOEHHO BHECYCTaBHBIX IEPEJIOMOB C YMEPEHHBIM
pasgpobieHreM THUTbHOTO WMJIM JIALOHHOTO KOPTU-
KaJbHOrO cJ10s [39]. B paHIOMM3MPOBAaHHOM HMCCIIe-
moBaHuu ¢ yyactueMm 100 manymeHTOB, BO3paCT KOTO-
PBIX B CpeAHEM COCTaBMJI 65 jieT, CpaBHUBAINUCH IBa
MeToma Gurcanmuu cOoumaMu: TexHMka KamaHmsku
(uHTpadoKaJIbHOE BBEIEHME CIIMI) M TEeXHMUKa
Bunnenerrepa (Kocoe BBefeHMe CIINI] yepe3 IIU-
JIOBUJHBI/ OTPOCTOK Jy4e€BOM KOCTU). Pe3ynbTaThl
OLIEHMBAJINCh KaK XOpOollue U OYeHb XOopolliue Ajis
TeXHUKU KamaHku 1 yIoBIeTBOPUTE/IbHbIE U XOPO-
e IJis TeXHUKM BuiineHerrepa. @yHKIMOHaIbHbIE
M PEHTTE€HOJIOTMYEeCKYEe Pe3YIbTaThl ObLIN CTATUCTU-
YyeCcky 3HAYMMO Jyullie B IpyIie, KOTOPYI Omepu-
poBanyu ¢ nomoib Texuuku Kamangxu. CTOUT OT-
MeTUTb, B 3TOM MUCCAeL0BaHUM IPUHUMAJIU yyacTue
MamMeHTsl ¢ mepenomamu TuiioB A2, A3, C1 no knac-
cudpuranuy AO. VpoBeHb OCIOXKHEHMIA COCTaBUJI
30% — B OCHOBHOM 3TO ObIIM IPOGIEMBI C HEPBAMMU
u Murpanus crui, [39].

PanpomMu3MpoBaHHOE KOHTPOJIMUPYEMOEe MCCIeno-
BaHMEe KUTAMCKUX KOJIer, B KOTOPOM CPaBHUBAINCh
KOHCEepPBATUBHOE JIeUeHye MalyieHTOB 65 JIET U cTapiie
(cpeguuii Bo3pact 70 JieT) MeToAaMM 3aKpbITOM perio-
3UIUU Y HATOKEHUST TUIICOBO TTOBSI3KM U (UKCATINS
COMIITAMM BHECYCTaBHBIX HECTAOWIbHBIX IePeIOMOB,
MTOKAa3aJIo, YTO PEHTTeHOJIOTMYeCKIe Pe3yIbTaThl ObLIN
CTaTUCTUYECKM 3HAUMMO JIyulile B IpyTIIe MaieHToB,
KOTOPBIX ONEPUPOBAIN CIIUIIAMMU, OIHAKO (DYHKIMO-
HaJIbHBIN pe3y/lbTaT M KauecTBO XXM3HU Yepe3 rof, He
OTIMYaINCh B 00eux rpymmax [41]. B gpyrom wmccie-
IOBAaHMM TIPU CpaBHeHUM (DYHKIIMOHAIbHBIX M PEHT-
reHOJIOTMYECKUX OTHATEHHbIX pe3ylIbTaTOB JieUeHUS
TOXXUJIBIX MMALIMEHTOB ¢ nepeinomamy tmmna C1 1o kinac-
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cudukaiymu AO He ObLIO BBISIBJIEHO 3HAUYMMBIX pas-
MY MeXITy TPYNIaMu ONepUupOBAHHBIX JIALOHHOM
IUIACTUMHOM U ciuLiaMu [42].

Odukcanus anmapaToM BHelIHe purcamym

Eme ogHMM ManoyHBa3MBHBIM METOAOM XMpypruie-
CKOTO JieueHUsI IauyeHToB ¢ nepeaomom JIMJIK sBiisi-
€TCsI 3aKpbITasl peno3uLys U HamoxkeHne ABO, koTo-
pbIe MOTYT OBITh IOTIOHEHBI BBEAEHMEM CITHII,

MHorme aBTOpPBI yCIelrHO npuMeHsin AB® pjs
JleueHMs MalUyMeHTOB 65 JieT U crapiie, Mmoaydass Xo-
poive ¥ OTIMYHbIE (PYHKIMOHATbHBIE PE3Y/IbTAThI
(mo 87% cmyuaes) [43]. OpHaKO YPOBEHb OCIOKHEHU
MOKEeT JocTuraTth 47%, daile BCero 3TO MHGEKIUS
KO>XXM BOKDYT CTepykHel [44].

B perpocrnektuBHom ucciaenoBanuu C. Aktekin
€ COaBTOpaM¥y CpaBHMUBAIN QYHKIIMOHATbHBIN U PEHT-
TeHOJIOTMYECKUIA pe3y/bTaThl Y MalMeHTOB 65 jeT u
cTaplie, KOTOPBIX JIeYWIN € IMOMOIbio AB®D 6o 3a-
KPBITO PEITO3ULIVU U PUKCALIVM TUIICOBOJ ITOBSI3KOIA.
CraTuCcTUYEeCKM 3HAYMMO Jjyuiie B rpymme AB® 6bumn
JIUIIb pasrubaHme KUCTY, TOKTeBasl TeBUaLMs, BbICO-
Ta JIy4eBOM KOCTU M HAKJIOH CYCTaBHOV ITOBEPXHOCTU
B CarMTTaJbHOM MJIOCKOCTU, OJHAKO ApPyTHe ToKa3a-
TeJn, BKJII0Uasi ypoBeHb OCJIOKHEHUA, pe3y/IbTaThl 110
onpocHMKy DASH u gBM>keHusI B KMCTEBOM CyCTaBe,
CTATUCTUYECKM HE PA3IMUaINCh [45].

PanpomMu3MpoBaHHOE KOHTPOIMPYEMOE MCCIeno-
BaHMe MaiyeHToB 60—85 jieT, cpaBHMBAIOIIEE XUPYP-
rmyeckoe JjieyeHue ¢ momoinipio AB® ¢ KoHcepBaTHB-
HBIM JIeYeHMeM, He BbISIBMIO 3HAUMMBbIX Ppasanuuii
B KIMHMUYECKUX Pe3yJbTaTax, HeCMOTPSI Ha pasHUIY
B PEHTreHO/IOTMYeCKUX TAaHHbIX [46].

PeTpocneKTMBHBIN aHAIM3 Pe3yAbTATOB JIEUYEHMUS
naiyeHToB 80 JieT U cTapile, CpaBHUBAOIINI (UK-
cauuio AB® ¢ ¢ukcaimeii 1aJoOHHO IJIACTUHOM, IO~
Kasaj, YTO peHTreHO/JIoTMYecKe pe3yabTaThl JTyYIlle,
a ypOBeHb OCJI0KHEHMI HIUXKe B TPYIINe C UCIOIb30-
BaHMEM JIaAOHHO TUIaCTUHbI, OTHAKO CYOBEKTUBHbIE
(byHKIMOHANTBHBIE PE3YITATHI C [TOMOIIILIO OITPOCHU -
KOB B 5TOM MCUIeNOBAHMY He OLLeHUBAIUCh [47].

BHyTpeHHs DUKRCcALS

OIHUM U3 METOMIOB BHYTPEHHEN (UKCALIMHA SIBISIETCS
MCHOb30BaHME THIJIbHOW OGIOKUPYEMOJi IIaCTUHBI.
K ee mpeumyiiecTBaM OTHOCUTCS TO, UTO MPU BHYT-
PUCYCTaBHBIX TepeioMax JIyueBOii KOCTM BO3MOKHA
BU3yaJIM3alMs CYCTABHOM MTOBEPXHOCTU U3 ThUIbHOTO
JOCTyTIa, He TIOBPeXIasi MOIIHbIE JaJOHHbIE CBSI3KM,
a TakkKe OTHOCUTENIBHO MPOCTOi AOCTYIH, yAaJleH-
HOCTb KPYITHBIX COCYAMCTO-HEPBHBIX CTBOMOB [10, 48].
OmHAaKO € YCTaHOBKONM TBIIbHBIX MJIACTUMH COMNPSDKEH
TIOBBIIIEHHBIN PUCK pa3gpakeHUs CYXOXKUINA pa3Tu-
baTejieif, UTO IPUBOIUT K HEOOXOAMMOCTU Y ATEHUS
(ukcaropos B 25-33% ciydaes [48].

Camblii 4aCTO MCOONBb3YyeMBbII MeTOHd, BHYTPEH-
Helt dukcanuy — 3TO (puUKcalus JIaLOHHONM OIOKU-

pyemori riactuHoi. ITosBienue B Havane 2000-x IT.
COBPEMEHHBIX JIAMOHHBIX GJIOKMPYEMBIX TLIACTUH U
my6MKanusl pe3ylnbTaToB UX YCIEIIHOTO MCIIOAb30-
BaHMS Y TMOXMJIBIX MAIMeHTOB OOYCIOBWIM BO3pac-
TaHMe TMOITY/ISIPHOCTY 3TOro MeTona jeueHus [49, 50,
51]. Ha cerogHsimuuit neHb n0 96% Bcex XUpPYpru-
YeCKMX MHTEPBEHIMI 10 moBoAy rnepenomoB JIMJIK
y IaIMEeHTOB 65 JIeT u cTapiie — Gurcaus Jag0HHOI
rIacTuHoM [4]. JaHHbI MeTo dhUKcaIMu IOKa3bIiBa-
eT xopoue (GYHKIMOHAJIbHbIE M PEHTTeHONIOTUYe-
CKMe Pe3y/IbTaThl JIeueHMsI HeCTaOMIbHbIX ITepesloOMOB
OMDJIK cpemyt moskmibix [52, 53]. Takoke y MOKUIBIX
MalMeHTOB MPU CpaBHEHUM C ThbUIbHBIMMU IJIACTMHA-
MM JIa[IOHHbIE IIACTUHBI TOKA3bIBAIOT QYHKIIMOHAb-
HO 60Jj1ee BBITOIHbIE Pe3Y/IbTaThl B 06beMe ABVKEHMIA,
CuJie KyJIlayHOTO XBaTa 1 YpoBHe 60/ Ha Cpoke 6 MecC.
nocne omepauuu [54]. Bonmee Toro, sagoHHbIE 6710-
KMpyeMble ITIaCTMHBI IMOKAa3bIBAIOT IPEeMMYIeCTBa
B (YHKIMOHAILHOM ¥ PEHTIeHOJNOTMYECKOM pe-
3y/lbTaTax Cpegy MOXUIbIX MaleHTOB B CPaBHEHUU
¢ dukcaumeit cnuuamu [55] 1 AB® [47, 56]. CtouT oT-
METUTDb, YTO MCCIEeIOBAHMUS IO SKOHOMMUUECKOM -
(beKTMBHOCTM Pa3IMIHBIX METOMIOB JIeUeHMS Iepesio-
moB JJMJIK y maijeHTOB CTapIIMX BO3PACTHBIX TPYIII
MTOKa3bIBAIOT, UTO OOIIMEe 3aTPaThl HA JIeUeHye repe-
JIOMOB C ITOMOIIIbIO BHYTPEHHEN GuKcaluy Jag0HHO
OJIOKMPYEMOII TIJIACTUHONM 3HAYMTEIbHO BBIIIE, UeM
MIpU APYTUX MeTomax (bUKCAIUMU U KOHCEPBATUBHOM
neuenuu [40, 57, 58].

Eme ogHuMM MeTOmOM BHYTpPEeHHe (puKcaium sB-
JIIeTCSI MOCTOBMIHAS (GUKCALMS C TIOMOIIBIO CITeIy-
QJIbHOM IIJIAaCTMHBI, IePEKMUABIBAIOIIENCS yepes KUC-
TEBON CYCTaB, IIPU KOTOPOI MUCIIOAb3YETCS TIPUHLIAIT
nuraMmeHTorakcyuca. O6bIYHO TakMe IUIACTUHBI yAa-
JITIOTCSI HA CPOKe 3 Mec. Ioc/ie YCTAHOBKU U MOKa3bl-
BalOT xopoinre (GYHKIMOHAIbHbIE pe3yabTaThl [59].
MocToBUIHbBIE TUIACTMHBI TTOKA3a/IM CBOIO 3D PeKTUB-
HOCTb Y TIOKMUJIBIX MAlMEHTOB C MHOTOOCKOIbYATBHIMU
nepenomamMu IMJIK u sIBASIIOTCS METOIOM BbIGOpa
Npu faHHOM naTonorun [60].

OnucaHa ¥ TPUMEHSIETCS MWHTpaMeny/UIsipHas
dukcanus nepenomoB JIMDIJIK y MOKMUIIBIX HallyieH-
TOB, OZHAKO IIPMMeEHEeHMe STOr0 MeToaa (purcauyum
OCTaeTCsl OrpaHUYeHHbIM [61].

FemuapTpoIiacTMKa SIBASIETCS OGHUM U3 Bapu-
aHTOB JleueHMs TaK Ha3bIBaeMbIX HEBOCCTAHOBMMBIX
nepenoMoB IMDJIK y mOXKUIbIX aKTUBHbBIX ALIMEHTOB,
OJIHAKO 3TOT METOZ, [T0Ka He IMOMyYMsI IIMPOKOTO pac-
MpOCTpaHeHwusI [62].

KocTHag miiacTtuka

VY MOXUIBIX MAlMEHTOB C OCTEONOPO30M, OCKOJb-
YaTbIMM II€peioMaMM U IIOTepeii KOCTHOM MacCChl
B MeTadu3e JIy4eBOil KOCTU IOC/Ie YCTPaHEHUs CMe-
IIeHUSI M BOCCTAaHOBJEHMSI OJIMHBI KOCTU IJISl TO[-
JlepsKaHusl CYCTaBHOI TMOBEPXHOCTM M BO3MeLeHUs
KOCTHOJ MacChl MOTYT MCIOJb30BaTbCs Pa3iNYHbIe
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KOCTHBIE ayTO- ¥ a/UIOTPAHCIUIAHTATHI, @ TAKKe 610-
JIOTUYECKME ¥ CUHTeTUYEeCKMe KOCTHbIE 3aMEeHUTEN
[63]. HekoTOpbie aBTOPBI YCIIEIIHO NPUMEHSIIN CUH-
TETUYECKUI TUAPOKCUAMATUT Y TIOKWIIbIX TallMeH-
TOB, AOMOJHIA UM (GUKCAIMIO cuiaMu [64], Takke
MPUMEHSIOT OeTa-TpuKaabLuiigocdart, TOMOTHSS
UM (UKCcanuIo JTagOHHONM IIacTUHO [65]. B Tex cmy-
yasgx, Korga ukcaiys mpoBOAUTCS JTagOHHOI 6J10-
KMUPYeMOJ TIJIACTUHONM C YIJIOBOJ CTaGMJIBHOCTBIO U
BOCCTaHOBJIEH KOHTAKT KPEITKOTO JIAIOHHOTO KOPTU-
KaJIbHOTO CJI0SI, UCIIOIb30BaHME KOCTHOM IUIACTUKU
HeobOs13aTeNbHO [63].

OcC/I0)KHeHUSI

UccnegoBanne K. Lutz ¢ coaBTOpamu, B KOTOPOM
aHaIM3UPYyeTCsl YPOBEHb OCIOXKHEHUIA Tocae XUpyp-
IMYeCKOro ¥ KOHCEPBATUBHOTO JeYeHUST Y TOXKMUIIbIX
MalXeHTOB, MOKa3aa0, YTO CAMbIMM YaCTbIM OCIOXK-
HEHUSIMU SIBSUIACH HelpomnaTusi CpeguHHOTO He-
pBa, MHMeKIMSI 06/1aCTY MOCTAEOINepaiOHHOM PaHbl
Y KOMIUIEKCHBIVi perMoHapHbIii 60IEBOI CUHAPOM.
Taxke COOOIIANIOCh O pas3pbiBe CYXOXWINI pasruba-
Tejeil U pyoIoBOM OJIOKE CYXOXKUIMIAL. B memom oc-
JIO)KHEHMSI BCTpeYaIuCh yallle BCero y rnaiueHToB Io-
CJie OCTEeOCUHTEe3a ThIJIbHO TJIACTUHOM [66].

OnHO U3 MOoCIeSHUX PAaHAOMU3UPOBAHHBIX UCCIIe-
JIOBaHMI ITOKA3aJ10, YTO HAMOOJIbIIIEE UMCIIO OCTIOKHE-
HUI1 y MALMEeHTOB BO3PACTHO rpymsl 60 JIeT u cTap-
e HaGJIONAIOCH MOC/IE KOHCEPBATUBHOIO JIEUEHMSI
1“3-3a BBICOKOJ YaCTOThl HEMTPaBUIILHOTO CpallleHus.
Cpeny XUpypruyeckux MeTOHOB HaubOOJbIee UmciIio
OCJIOKHEHMI Habmoganoch B rpyiie AB® 1o cpaBHe-
HUIO C BHYTPEHHEe pUKcalyeli 1aJOHHO IIaCTUHO
u ukcamyeit cnmuamy. CaMbIM YaCThIM OCJIOKHEHN-
eM npu pukcanuy crmiamu 1 AB® 6puta MHbeKIUs
MeCT BBeJleHMs CIUL, WX CTepykKHeli, a B TpyIIe Jia-
JOHHOM IJIaCTMHBI — KOMIIPECCMOHHAS HellponaTus
CpeIMHHOTO HepBa [67]. Ipyroe paHLOMM3UPOBAH-
HOe KOHTpOJMpyeMoe UcciieJoBaHKe, CpaBHUBalolIee
pes3ynbTaThl XMPYPruuyeckoro (JIaZoHHAsl IUIaCTUHA)
M KOHCEPBAaTMBHOTO JieueHUs MAalMEHTOB CTapiie
65 71eT, B KOTOPOM YPOBEHb OCIOKHEHMII ObLIT BEIOpaH
B KauecTBe MePBUYHOTO MCXOa, He BbISIBUJI Pa3HULIbI
B YPOBHE OCJIO)KHEHUI MeXIy rpyrnmnamu [68].

CucremMaTU4ecKkuii 0630p JUTEpPaTyphbl, BBIIO-
HenHbIit R.J. Diaz-Garcia ¢ coaBTopammu, Kacaromniuii-
CSI pe3y/lbTaTOB JIeUeHUSI HeCTAOWIbHBIX IIEPesio-
moB IIMJIK cpemyu MOOXUABIX MalMEHTOB, ITOKa3all,
YTO Cepbe3Hble OCIOXKHEHMS, Tpebyromye IOIom-
HUTEIbHBIX XUPYPIMUYECKUX MHTEPBEHLMH, CIyda-
I0TCS yallle Cpefy MalMeHTOB, TepeHeclInX Xupyp-
rMyeckoe jevyeHue, yeM Cpeay TeX, KTO MOTyuusi
KOHCepBaTuUBHOe JjeuveHue [69]. [pyroi cucrema-
Tuaeckuit 063op Y. Chen ¢ coaBTOpamu, aHaIU3UPY-
IOLMIT pe3yabTaThl Pa3iNMYHbIX BUIOB XUPyprudie-
CKOTO ¥ KOHCEepPBAaTMBHOIO JieUeHMsI, TaKKe BbISBUII
CTAaTUCTUYECKM 3HAUMMO Oosiee BBICOKMII YPOBEHb

OCJIOKHEHU, TPeOYIIINX XUPYPrUIecKoii KOoppek-
UuK, B I'PyIIe ONepaTMBHOTO BMemiaTenbcTBa [70].
Cucrematuueckye 0630pbl M MeTa-aHaAU3bI, CPaB-
HUBAWIMe pe3yabTaTbl XUPYPIUUECKOTO JeYeHMS
C TIOMOIbIO JIAIOHHO IJIACTUHBI M KOHCEPBATUBHOTO
JiedeHUS cpey nauyeHToB 60 JieT 1 cTaplie, TAaKKe He
HaXOJST CTaTUCTUYECKM 3HAUMMOI1 Pa3HUIIbI B YPOB-
HSIX OCJIOKHEHUI MeXAy rpynmamu [71, 72].

YacThiM OCJIO)KHEHMEM T1epeioOMOB  IUCTaTIbHO-
ro OTHesna JIyueBOV KOCTM SIBJISIETCSI HelpaBUIbHOE
cpaiieHue. M3BeCTHO, YTO Y MOJIOABIX JIIOAEN Cme-
IIeHMe KOCTHBIX OTIOMKOB M HeNpaBWIbHOE cpallle-
HMEe TMPUBOASIT K 3HAUUTEIbHOMY HapylmieHuo (QyHK-
uun, OGONMSIM, OrPAaHMUYEHMIO ABVKEHWH, Pa3BUTUIO
MOCTTPaBMAaTUYECKOTO apTpo3a KUCTEBOTO CycTaBa
" TpebyIoT XMPYyprudeckoi kKoppekuyu [73]. OgHako
B CTaplleli BO3PacTHO TpyIIie MHOTHe MCCIefoBaTe-
JIX He HaxOfAsT KOPPesiUU MeXIy PeHTreHOoIornye-
CKMM U (PYHKIIMOHANTBHBIM pesynbratamu [69, 74, 75].
G.N. Nelson ¢ coaBTOpaMy ITOKa3aju, UTO JaKe BbICO-
KOaKTMBHbIE MaLMEeHThI cTapiiue 60 jeT XOpollo ajaar-
TUPYIOTCSI K HEMpaBWIbHO CPOCLIEMYCS Tepeiomy
JTy4yeBOJ KOCTU, ¥ HeMpaBUJIbHOE CpallleHue He BIMSI-
eT Ha OTHAJIEeHHbIV (QYHKIMOHAIbHBIN Pe3ynbTar [76].
Y nmanyeHTOB BO3pacTHO rpynIibl 80 JIeT U cTaplle Tak-
’Ke He OOHAPYKeHO Pasanumii B (YHKIIMOHAIbHBIX pe-
3yJIbTaTax B 3aBUCUMOCTY OT HAJIMUMS WIN OTCYTCTBUS
HeIlpaBMIbHOTO cpaleHus nepenoma JMJIK [77].

HecmoTps Ha TO, 4TO GONMBUIMHCTBO MAIMEHTOB
MOXXWJIOTO BO3PacTa He MMEIOT BbIpaskeHHbIX Hapyllle-
HUI QYHKIMU U CUIIBHBIX 00J1ei IToC/Ie KOHCEPBaTUB-
HOTO JieueHMs, BUAMMas medopmalius KOHEUHOCTU
MOXXeT 6eCIIOKOUTh HEKOTOPBIX U3 HUX, U 3TO JOIK-
HO YYUTBIBAaTbCS B Mpolecce HPUHITUSI PelleHUs
0 yeuyebHol TakTuKe [10]. OMHAKO B HEKOTOPBIX UC-
C/IeOBAaHUSIX BCe-TaKM ObLa BbISIBIIEHA B3aMMOCBSI3b
MEXOY IUIOXMM (YHKIMOHAIBHBIM Pe3yabTaTOM
M HeyJOOBJIeTBOPUTEIbHBIM PEHTIe€HOJIOTMYECKUM.
Hanpumep, B ucciegoauuu K. Fujii ¢ coaBTopamu
IIOX0¥ (OYHKIMOHAJIbHBIN pe3ylbTaT ObLI acCOIU-
MPOBaH C YKOPOUYEHMEM JIyUeBOI KOCTU Ha 6 MM U 60-
Jiee B rpyIie nanueHToB 60 et u crapiue [78].

(DYHKI.H/IOHEUII)HI;IQ pe3yibTaThbl

NmeroTcsl McciiefoBaHusl, B KOTOPBIX MMOKa3aHO, 4TO
MpU XUPYPIUUYECKOM JiedeHuUM mnepenoMoB JJMJIK
Yy NalMeHTOB CTapiiei BO3paCcTHOM IPYIIbI JIaJOHHOMI
OJIOKMPYEMOJI TUIACTMHOM MOKHO IOOGUThCS Ooee
(YHKUIMOHAIBHO M PEHTreHOJOTMYECKM BBITOAHBIX
pe3yabTaToB B CpaBHEHUM C KOHCEPBATMBHBIM Jjieue-
Huem [53, 79, 80, 81]. Harmpumep, B HemaBHEM paH-
IOMU3UPOBAHHOM KOHTPOIMPYEMOM MCCAeL0BaHUU
u3 llIBenun cpaBHMBAINCH KOHCEPBATUBHOE jieYeHUe
M BHYTPEHHSS (UKcanus JIaJOHHOM OJIIOKMpyeMOoit
IJIACTVHOM Y MAlMEeHTOB CO CBEXMM HeCTaOMIbHBIM
nepesiomom [IMJIK B Bo3pacte 75 sieT u crapiie. bsuio
MMOKa3aHO, 4YTO pe3yabTaTbl ONPOCHUKOB DASH mn
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PRWE, a Takke cuia KyJIauyHOIO XBaTa ObLIM CTaTUC-
TUYECKM 3HAUMMO JIydllie B TPyIIIe C UCII0/Ib30BaHU-
€M JIaJJOHHO IIACTUHBI, @ YPOBEHb OCJIOKHEHUI1 OB
OIVHAKOBBIM B 06enx rpymmnax [80].

OnmHaKo GONBLIMHCTBO MCC/IELOBAHMIT MTOCTeIHMUX
JIeT He BBIIBWIO PA3HUII B (GYHKIMOHAIbHBIX pe-
3y/IbTaTax Mpu XUPYyPruueckom Win KOHCEPBATUBHOM
JleyeHU, HECMOTPSI Ha Pa3Inyus B peHTreHoIornye-
ckoit kaptune [68, 82, 83, 84, 85, 86, 87, 88, 89, 90].
B paHpoMu3MpoBaHHOM KOHTPOIMPYEMOM MCCIIe-
moBaHuM R. Arora ¢ coaBTOpaMy CpaBHUBaIM (YHK-
LIMOHAJbHBIII U PEHTreHONIOTUYEeCKUii pe3yabTaThl
XUPYPru4yeckoro (J1agoHHas MyacTUHa) U KOHCepBa-
TUBHOTO JIeUeHMsI TIalMeHTOB cTapiie 65 jet. Ha cpo-
Ke 12 mMec. He ObIIO BBISIBJIEHO 3HAYMMBbIX Pas3INIuii
B 00beME ABVKEHMIT ¥ YPOBHE 60/11. B paHHEeM Iocie-
OIepalMOHHOM Iepuoje IoKa3aTeau OINPOCHUKOB
DASH u PRWE 66111 HUKE B TPYTIIIe ONIepUPOBAHHBIX,
O HAKO Ha CpoKax 6 u 12 mec. pa3nmumii y>xe He Ha-
6romanoch. ITalyeHTbl U3 TPYIITBI OTePUPOBAHHBIX
MMeJy 6OTBIITYI0 CMUTY XBaTa KMCTU Ha BCEM ITPOTSIKe-
HUM HaOMIomeHUs. PeHTreHOMOrYeckme pe3ynbTaThl
OXXMIAaeMO ObLIM JIydllle B TPYIIEe OIepMpPOBAHHBIX,
O0JHAKO aHATOMMYEeCKOe BOCCTAHOBJIEHME 11€I0CTHOC-
TU KOCTM He GbIIO CBSI3aHO C YIyYIIeHMeM (QYHKLUU
¥ O60IBIIM 06bEMOM JIBVKEHMI. YPOBEHb OCJIOKHE-
HMT 6B 3HAYMMO HIDKE B IPyIIIe KOHCePBATUBHOTO
neveHusi [82]. B mexayHapogHOM MYIbTULEHTPO-
BoM uccienoBanuy K.C. Chung ¢ coaBTopamMu 1mmoka-
3a/IM, UTO y MalMeHTOB BO3paCTHOM rpymnrbl 60 geT
M CTapiie OTHAIeHHbI QYHKIMOHAIBHBIN Pe3ylbTaT
yepe3 rofi, He 3aBUCUT OT METOo[a jedeHusl, 6yab TO
BHYTPEeHHSIST PUKcaluys IaCTUHONM, hUKcaIus CIim-
mamu, GuKcalusl amnrapaToM BHeIIHel durcauumn
WJIM KOHCEPBaTUBHOE jiedyeHre. HecMoTps Ha TO, UTO
B IpyIlle KOHCEPBATMBHOIO JieUeHUSI HeIpaBUJib-
HOe cpallleHe TepeaoMa BO3SHUKIO B 47% cilyuaes,
(yHKIIMOHANbHBIE PE3YIbTATHl B [OAHHOV TPYyIIIe
6bUTM YOOBIETBOPUTENbHBIMU [85]. B omHOM 13 110-
CIefHUX PaHIOMMU3UPOBAHHBIX KOHTPOJUPYEMBbIX
UccaeqoBaHMUit, B KOTOPOM CPaBHUBAIUCh pe3yiib-
TaThl JIEUEHNS MALMEHTOB 65 JIeT U cTaplie, Takke
He OBLJIO BBISIBJIECHO Pas3InMuuii B PyHKIMOHAIbHBIX
pesyabrarax no ompocHukam QuickDASH u PRWHE
MeX[y TPYIIOi XUPYPTUUECKOTO JieueHUsI C IMOMO-
1IbIO JIAMOHHOM TJIACTUHBI U TPYIIIO KOHCEPBATUB-
HOTO JieueHus [68].

Hy>XKHO OTMETUTD, UTO Pe3yabTaThl UCCAEIOBAHNM
cjlefyeT MHTePIPeTUPOBATh B KOHTEKCTE MUHUMAJIb-
HOM KJIMHMYECKM 3HAUMMOI pa3HUIbl. MUHMMAa/IbHAS
KIMHMYECKM 3HauMMasi pa3HuIla ONPOCHUKA — MMU-
HUMaJIbHOe M3MeHEeHMe B pe3ylbTaTaX OMPOCHMKA,
KOTOpOe BOCIIPMHMMAETCS MalMeHTOM KaK 3Hauumoe
usmeHeHne. CyleCTBYIOT METOIMKU OIpeneneHus:
3TOTO TMOPOroBOTrO 3HaueHus. Hampumep, B OJHOM

M3 UCCIAeIOBaHMIi OblyIa OIpee/ieHa MUHUMAaJIbHAS
KIMHMUYECKM 3HauMmas pasHMIa [Jis1 OIPOCHMKA
PRWE mnpu mepenomax OMUCTAJIbHOTO MeTasnudusa
JIy4eBO¥ KOCTH, KOTOpas coctaBmia 11,5 6amnos [91].
IOnsa onpocHuka DASH MuHMManbHas KIMHUYECKU
3HauMMas pasHulla Ipu rnepeaoMax JyuyeBoit KOCTU
He oInpepensiach, HO B MCC/eOBaHUM MTOC/e AeKOM-
Mpeccuy JOKTEBOTO HEpPBa OHA cocTaBwia 7 6aaoB
[92], a B MccnnemoBaHUM TIPU PA3JIMYHBIX TATONOTUSIX
pyku — 10,83 6amra [93]. KoHumenuyus MMHUMAIb-
HOJM KJIMHMYECKM 3HAUMMOI pasHUIbI IIpeJJiaraet-
Cs1 B KaueCTBe HOBOTO CTaHAapTa [Jis onpeneneHust
3(pdexTUBHOCTM JIeUeHUS U YIOOBJIETBOPEHHOCTU
naiueHTa pesyiabTaTamu JiedeHusi. Ecaim pasHuia
B pesy/ibTaTaXx MeXIy CpaBHMBAaeMbIMU TpymHIaMu
He MpeBbllllaeT TOPOTOBOTO 3HAaueHMs, TO 3Ta pas-
HUIIA He CYMTAeTCs KIMHUYECKM 3HaYMMOI, HeCMo-
TPS Ha TO, YTO OHA MOSKET ObITh CTATUCTUYECKM 3HA-
yumoii. Hanpumep, mnociegHue cCuUCTeMaTU4YeCKue
0630pbl M MeTaaHaAM3bl, IOCBSIIEHHbIE CpaBHe-
HUIO XUPYPTrUUYECKOTO0 M KOHCEPBATUMBHOIO JeUeHUs
OMJIK y mOXMJIBbIX TTAllMEHTOB, BBISBJISIIOT CTATUCTU-
YyeckM 3HAUMMYIO0 pasHUIly B pe3yabTaTax OIpOC-
Huka DASH mexny rpymnmamu B 5,9 6annoB [72] u B
4,03 6aa [94], omHAKO, MTOCKOJIBKY 3Ta pasHMUIIA He
MpeBBIIAeT CAMYI0 HU3KYIO OMyOIMKOBAHHYIO MMU-
HUMAaJbHYI0 KIMHUYECKM 3HAUMMYI0 pasHUIly AJis
onpocHuka DASH, aBTOp»sI AelalOT BBIBOA, O TOM,
YTO BbISIBJIEHHAsI pa3HUIlA He MMeeT KIMHUUYECKO
3HAUMMOCTHU. [Ipyrue cuUCTeMaTUYeCcKue 0030pbI
M MeTaaHaau3bl, TOCBSIeHHbIE CPABHEHUIO XUPYP-
TMYeCKOTO ¥ KOHCEePBAaTUMBHOTIO JieueHUs Mal[MeHTOB
MOXUJIOTO BO3pacTa, TaKKe He BbISBWIM pa3sHUIIbI
B OTHAJIeHHBIX pe3yabTaTax MexAy IpymnrnaMu cpas-
HeHus [69, 70, 71].

HykHO OTMeTUTb, YTO B MWCCIENOBAaHUSIX psOa
aBTOPOB (PYHKIMOHAIbHBbIE PE3Y/NbTAThl Ha PAHHUX
cpokax HabmomeHus (6 Heml. — 3 Mec.) ObUIM JIy4llle B
TpyIIIie XUPYPrudeckoro jJe4eHusi ¢ UCIOoIb30BaHMEM
JIA@OHHOM TUTacTUHBI [72, 82, 85]. DddeKkT ncyesan Ha
OTIaJIeHHbIX CPOKax HabmogeHus (1 rom), ogHaKo pe-
3y/lIbTaThl MOTYT CBUAETEIbCTBOBATh O TOM, UTO CKO-
POCTb BOCCTAHOBJIEHUSI TIPM XUPYPTrUUECKOM BMellla-
TEeNbCTBE JIAAOHHO IUIACTUHON BbIIIE, U OHO MOXET
ObITb PeKOMEHOBAHO BHICOKOAKTUBHBIM IMAI[MEHTAM,
JIIOOSM, UCIIO/b3YIOUIMM BCIIOMOTaTe/IbHble CpeACcTBa
ST XOObObI, a TAKKe TeM, KOMY IMPUHIUITNAIBHO
Ba)KHa CKOPOCTb BOCCTAHOBJIEHUSI.

Bonee TOro, CTOUT OTMETUTb, UTO TPYIIIbI MALM-
€HTOB B MCCIeIOBAHMSIX, CUCTEMATUUECKNX 0630pax
M MeTaaHaIM3aX OCTAIOTCSl TeTepOreHHbIMM. B 60i1b-
IIMHCTBO M3 HUX BKJIIOYAIOTCS MAlMEeHThI C Pa3HbIMU
TUIIAMU TIepe/IOMOB, B HUX HE YUUTHIBAETCSI YPOBEHD
AKTMBHOCTY TAIMEHTOB IO TPaBMbI, UX (PYyHKIIMO-
HaJIbHbIE TIOTPEOHOCTM.
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3AK/TIOYEHUE

Ha otpmameHHbIx cpokax HabmwomeHus: 60JbIIMHCTBO
MUCCIeOBaHMI TTOKa3aau OTCYTCTBUE CYIIECTBEHHBIX
pasnuumii B (YHKUMOHAIbHBIX Pe3yIbTaTax MEX-
Iy XUPYPTUUYECKMM UM KOHCEPBATMBHBIM JieueHMeM
nepenoMoB JMJIK y MOXUIBIX MalMeHTOB, HECMO-
TPSI Ha pasinuus B PEHTTeHOJIOTMUECKUX pe3yJibTa-
tax. [ToaToMy 1151 GOMBUIMHCTBA MALMEHTOB TaHHOM!

JOIIOTHUTEJIbHAS NTHO®OPMALIVISA

Hcmounuk  ¢unaHcuposanus.  ABTOpBI  3aSIBJISIIOT
06 OTCYTCTBMM BHeIIHero puMHaHCMPOBaHMS MIPU MpOBeJe-
HUU UCCIEeNOBaHMUS.

Bo3moscHplli KOH(AUKM uHInepecos. ABTODBI JleKia-
PUPYIOT OTCYTCTBYE SIBHBIX U MIOTEHLIMATbHBIX KOHGIUKTOB
MHTEPECOB, CBSI3aHHBIX C MYOIMKALIMEl HACTOSIIEH CTaThu.

Amuueckasn 3kcnepmu3a. He npumeHuma.

Hudopmuposannoe coznacue Ha
He TpebyeTcs.

nyoéauxkayuro.
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Pedepar

AKmyansHocmp po6aeMbl 0GBSICHSIETCS BHICOKMM YPOBHEM 3a60/1€BaEMOCTM UM HEOOXOIMMOCTBIO Bepudukauyuy guar-
HO3a Y CMEXHBIX CIeLMalMCTOB: Bpaueil YJIbTPa3BYKOBO AMATHOCTMKY, PEHTT€HOJIOrOB, TPaBMAaTOJIOIOB, IATOJIOTO-
aHAaTOMOB, a TaKKe CYIIeCTBEHHBIMU TPYIHOCTSIMM B MapUIPYTU3allMK MAllMEHTOB U BBICOKO/ BEPOSITHOCTHIO ITEPBUYHO-
ro o6paleHust K HeBPOJIOraM, HepoxXupypram, Bpauam o61eli MpakTUKKU. B COBpeMeHHOI OTeueCTBEHHO uTepaType
HeBPOMBI BCEX MeKIa/lIblLieBbIX TPOMEKYTKOB OTOXKIECTBIISIOT C HeBpoMoit MopToHa.

Ilens — ormpeneneHne KOPPeKTHOCTM COBPeMEHHOI MeOUIIMHCKOM TepMMHONOTMM, B YACTHOCTM TepMUHA «HeBpoMa
MopToHa», BbISIBJIEHNE CIIEKTPA STIOHMMOB, HEITPUEMJIEMBIX AJISI KOMMYHUKAI[UU CO CMEXHBIMM CHEIMATNCTAMM U Talu-
€HTaMM, BOCIIOJTHEHME VICTOPMUECKOTO NPo6esia U MPUBIeUeH e HAYUYHO MEIULIMHCKOI OO1ECTBEHHOCTY K JUCKYCCUY Ha
JIaHHYIO TEMY.

Mamepuan u memoost. [Ins 0630pa JuUTEpaTyphl MO JAaHHOI TeMaTuKe 6bI0 0ToOpaHo 40 cTaTeit, OMy6IMKOBAHHBIX
B nepuop, ¢ 1845 no 2022 r. UHdbopmaLMOHHbII TOMCK BbIOAHSIM B 6a3ax PubMed/MEDLINE u eLIBRARY.
Pe3ynemamet. Ha oCHOBaHUM aHaIM3a JIUTEPATYPHbIX MCTOUHMKOB OCBEeLIeHbI BOIIPOCHI 3BOJIOLMM, UCTOPUM U ITU-
MOJIOTUU PSIia TEPMUHOB, UCIIOIb3YEMBIX IJi1 0603HAUEHMSI HEBPOMbI MEXIUTIOCHEBOTO MPOMEXYTKA. BBISABIEHO, UTO
pSi, SMOHMMOB, MPUMEHSIEMBIX IJIs1 0603HAUEHMsT HEBPOM, UCTOpUUeCcKM HeTouHbl. CoobuieHust o «pubpose HepBar
BCTpEYaINCh IO BHE[peHUSI TepMIHA «HeBpOMa», OLHAKO OOJMBLUIMHCTBO aBTOPOB MOMY/ISIPU3MPOBAIY UMEHHO TepMUH
«HeBpOMbI MOpTOHa».

BaxnoueHue. OueByIHOE IPOTUBOPeUMe MeXIY 3TUOMATOTeHe30M M Ha3BaHMEM «HeBPOMa» MOKET BHOCUTH MyTaHUILY
B paboTy Bpaueil-KIMHULIKMCTOB M AMArHOCTOB. Ilo HalleMy MHeHMIO, 3a6o0jeBaHMe, MMeHyeMOe B HallyM JHU «HEBPO-
Ma MopToHa», HOKHO HOCUTh Ha3BaHMe «(bUOPO3 TpeThero MOJAOLUIBEHHOTO MajblleBOr0 HepBa», a MMeHHble TepMUHBI,
0603HavaolIie HOMep COOTBETCTBYIOIIEr0 MeXIIaabl[eBOro MPOMeXyTKa, He06X0AMO 3aMeHUTh Ha HOMep COOTBeTCTBY-
I011Iero o61ero najblieBoro Hepaa.

Kiarouessblie ci1oBa: HeBpOMa MOpTOHa, MeJXXI1aJiblieBas HeBpoMa, MOIO1LIIBEHHBI TaJIbIIeBOI HEpB.

Ons unurupoBanusa: BonbmiakoBa [I.A., KapmanoB A.A., MaiicuroB M.H., KoponeB A.B. dTumonoruss TepMuHa
«HeBpoMa MopToHa»: 0630p uTepaTtypbl. Tpasmamosnozus u opmonedus Poccuu. 2024;30(1):142-149.
https://doi.org/10.17816/2311-2905-15528.
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“Morton’s Neuroma” — Term Etymology: A Review
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Abstract

Background. The urgency of the problem is explained by a high morbidity rate and the need to verify the diagnosis with
related specialists (ultrasound physicians, radiologists, trauma surgeons, pathologists), as well as by significant difficulties
in patient routing and high probability of primary referral to neurologists, neurosurgeons, and general practitioners.
In modern Russian literature, neuromas of all interdigital spaces are identified with Morton’s neuroma.

Aim of the review was to determine the accuracy of modern medical terminology, in particular of the term «Morton’s
neuromay, to reveal the spectrum of eponyms unacceptable for communication with related specialists and patients, to
fill the historical gap and to attract the scientific medical community to discussion on this topic.

Methods. We identified 40 articles on this topic published from 1845 to 2022. The search was performed
in PubMed/MEDLINE and eLIBRARY databases.

Results. Evolution, history, and etymology of several terms used for intermetatarsal neuroma are covered in the study,
based on the analysis of literature sources. It has been found that a number of eponyms used to designate neuromas
are historically inaccurate. In addition, we have discovered that the reports of «nerve fibrosis» were encountered prior
to the introduction of the term «neuroma». However, most authors have popularized the nominal term «Morton’s
neuromas».

Conclusions. An obvious contradiction between the etiopathogenesis of neuroma and the term itself can be confusing
for clinicians and diagnosticians. In our opinion, the disease known nowadays as «Morton’s neuroma» should be named
«fibrosis of the plantar nerve of the third toe», and the name terms denoting the number of the corresponding interdigital
space should be replaced by the number of the corresponding common plantar digital nerve.

Keywords: Morton’s neuroma, interdigital neuroma, plantar digital nerve.
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BBEJEHUE

Hespoma MopToHa — OfMH U3 CaMbIX SIPKUX IIpUMe-
POB HOMEHKJIATyPHO ITPO6/IeMbl B XUPYPTUM CTOIIbI
U TOJIEHOCTOITHOTO cycTaBa. Ha paHHMX 3Tanax usyde-
HMS 3a60/1eBaHMS MeOULIMHCKAsh HOMEeHKIaTypa Ipe-
MMYIIEeCTBEHHO BK/IIOUasa B cebst MMs aBTOpa, He OT-
paxkast TIpM 3TOM 3TUONIOTUIO U naToreHes. [Togqo6Has
TEepPMMHOJIOTHSI HEPa3PbIBHO CBSI3aHA C COBPEMEHHOM
MeAVLVHOV ¥ MHTETPpUPOBaHa B MPOLeCC MPUHSATUS
TEeKYLIMX KIMHNIECKUX PeIIeHUIA.

B coBpeMeHHOI1 OTeUecTBEHHO 1 3apyOesKHO /T -
TepaType MOKHO BCTPETUTD PsIJi CMUHOHMMOB, 0603Ha-
YaLIKX TOpakeHMe MOLOLIBEHHOTO HEPBA B TPETheM
MeXMaablleBOM MPOMeXyTKe: HeBpoMa UMBMHMHY,
cuHapom  YmBMHMHM -MoOpTOHA, MeTaTap3aarus
MoproHa, 601e3Hb MoOpTOHA, MeXKTanablieBasi HeBPO-
Ma, MeXIUIIOCHeBasi HeBpoMa, HeBpoMa 1 HeBpMHOMa
MoproHa [1, 2, 3, 4, 5]. [loc/ienHee B I1a3ax MalyeHTa,
a 3a4acTylo U KIMHUIUCTOB, SIBJISIETCS ABYMS pa3HbI-
My 3aboneBaHMsIMM. TaksKe UCIIONB3YIOT S SITOHU-
MOB, 0603HAYAOLIMX HEBPOMBI APYTUX MOAOUIBEHHbIX
HEPBOB: MeIOUaJbHOIO TIOAOIIBEHHOIO HepBa —
HeBpoMa [xoruinHa (Joplin), TepBOro MeKIUIIOCHEBO-
ro IpomMesxkyTKa — HeBpoma Xoiitepa (Heuter), BTopo-
r0 MEXIUTIOCHEBOTO MMPOMEKYTKa — HeBpoma Xaysepa
(Hauser), 4eTBepTOro MeKIUIFOCHEBOT'O [TPOMEXKYTKA —
HeBpoMa M3enuua (Iselin) [5, 6] (puc. 1).

HaunHag c nepsoit nonoBuHbl XIX B. uM3yuyeHune
60/1e3HEHHBIX COCTOSIHMI, CBSI3aHHBIX C TepegHUM
OTHEJIOM CTOIIbI, CTaJIO0 BBIXOAUTDH Ha HOBBII YPOBEHD
¥ ONIMCBHIBATBHCSI B HAYUYHBIX XXypHanax. OgHaKo Oaib-
Hejile yuccaeqoBaHus UCIONb30BaaM HOMEHKIIATY-
py, IPUHATYIO ellle B Hauane XX B., UTO MOCTYKUIIO
OCHOBOI1 1711 GOPMUPOBAHMUS CTOMKUX CTEPEOTUIIOB
TEePMMUHOOTUM.

Ilenv 0630pa — ompenenUTh KOPPEKTHOCTbh CO-
BPEMEHHOI MeIUIIMHCKOV TEPMUHOIOTUN; BBISBUTD
CIIEKTP 3MOHMMOB, HeIpUeMJIEMBIX IJiI KOMMYHMU-
KalMy CO CMEeXHBIMU CIlelaaucTaMy U NalnyeHTa-
MM ; BOCTIIOTHUTD UCTOPUYECKUIL TIPOOes 1 IIPUBJIeYb
HAYYHYIO0 00OIIeCTBEHHOCTDb K IMCKYCCUM Ha SAHHYIO
TeMy.

MATEPHAJI 1 METO/1bl

Inst o630pa ynuTepaTypbl 6bUTO OoToGpaHo 40 cra-
Tel, OIMyOJIMKOBaHHBIX B Iepuop ¢ 1845 mo 2022 r.
VubopMallMOHHBI TMOMCK BBITIOMHSUIM B 6aszax
PubMed/MEDLINE u eLIBRARY.

PE3VJIBTATDBI

Haun6Gosnee yacTo BCTpevyaeTcs HEBPOMA B TPEThEM
MeXINa/lblleBOM IpOoMexyTKe [7]. Brepsbie yTOI-
LIeHMe TPeThero MOLOLIBEHHOTO MeXNaJbleBOro
HepBa ObII0O 0OHAPYKEHO UTATbSIHCKMM aHATOMOM
@. YuBmHuHM (F. Civinini) npu ucciegoBaHum Ka-
naBepHOro maTtepuasa [uut. o 1]. B pa6ore “Su di
un gangliare rigonfiamento della pifata del piede”,
IaTUPOBAHHO ceHTA6peM 1835 I. M 06HAPYKEHHOIA
TOMBKO B 1983 I. IpU peKOHCTPYKIMUMU 6OTbHUUHOM
6ubnmmoreku, ®. YMBMHUHM OMMUCHIBAET BEPETEHO-
00pa3HyI0 TPUMYXJIOCTh TPEThero MOJIOUIBEHHOTO
najablieBoro Hepsa [8, 9].

Coycts nmecsThb JieT nocie coobmeHus &. Unsu-
HMHY, B 1845 T., XMPOIIPAKTUK KOpOJIeBbl BukTopumn
JI. Miopnaxep (L. Durlacher) onybnmukoBan cBou Te3u-
CBI O JieueHUM 3TOTO 3aboneBanus [10] (puc. 2).

B 1876 r. amepukaHckuit xupypr-opromnez Tomac
MoprtoH (Thomas G. Morton), ube UMs HOCUT JaHHOE
3aboseBaHMe, OMyOIMKOBAI CEPUI0 HAOIIOMEHMIT U3
16 mauyenToB. OH omnucaa To, 4YTO, IO €r0 MHEHMUIO,
6bUIO HeBpaJIrMelt B TPOEKIIMY YeTBEPTOro IUII0CHe-
(damaHroBoro cycraBa, KOTOPYI0 OH JIEUWIT ITyTeM
pesekUuM 3TOr0 CycTaBa UM MPUIEramlUX MSITKUX
TKaHei, BK/IOYasl OOIMIT IOMOUIBEHHBIN IIajblie-
BOI1 HepB (puc. 3) [uuT. 1o 11]. Bmecre ¢ Tem cieny-
€T MOJYEPKHYTh, UTO MOPTOHY 6bLJIO YMECTHO CUM-
TaTb 3Ty YBEJIMYEHHYI0 4YacTb HepBa HEBPAJITMeil.
I'ucronorMyeckoe ucciiefoBaHUE pe3elMPOBaHHOIO
HepBa NOMYyYMJIO UIMPOKOEe pacIpoCcTpaHeHye TOIbKO
BO BTOpOI nnonoByHe XX B. [2].

CaM TepMHMH «HEeBpOMa» B KauecTBe OyMarHosa
Brepsbie ynoTpe6us R.K. Sandel B 1958 . B cTaThe
IJIST aMepUKaHCKOro MOAMAaTPUUYECKOro >XypHasa
[12].

5432 1

Puc. 1. Cxema MHHepBaL My CTOIBI U S3TIOHMMbI HEBPOM IOLOIIBEHHBIX MTA/IbI|€BbIX HEPBOB:
1 — MenManbpHbI IOAOIIBEHHBIV MTAJIbLIEBOI HEPB (HeBpoMa JIKOIUIMHA);
2 — mepBbIit 06N MOOIIBEHHBIN MaTbIeBOI HepB (HeBpoMa XoiiTepa);
3 — BTOPOJi 06IIMIT TTOIOIIBEHHbIN MAJIbLIEBOI HEPB (HEBpOMa Xaysepa);
4 — TpeTuii 061Ut TOAOUTBEHHBIN MMabI[eBOi HepB (HeBpoMa MopToHa Wiu HeBpoMa UMBUHMHMN);
5 — 061muit MOIOIIBEHHBIN TAIbIIeBO HepB (HeBpoMa V3ennHa)
Fig. 1. Innervation and eponyms of neuromas of plantar digital nerves:
1 — medial plantar digital nerve (Joplin’s neuroma);
2 — first common plantar digital nerve (Heuter’s neuroma);
3 — second common plantar digital nerve (Hauser’s neuroma);
4 — third common plantar digital nerve (Morton’s neuroma or Civinini’s neuroma);
5 — common plantar digital nerve (Iselin’s neuroma)
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Puc. 2. OpurnnanbHas pa6ora L. Durlacher “A Concise
Treatise on Corns, Bunions, and the Disorders of Nails.
With Advice for the General Management of Feet”

Fig. 2. Original article of L. Durlacher “A Concise Treatise
on Corns, Bunions, and the Disorders of Nails. With Advice
for the General Management of Feet”

[Extractod (with additions) from the American Journal of the Medical Sciences
for January, 1876.]

A PECULTAR AND PAINFUL AFFECTION OF THE FOURTH
METATARSO-PHALANGEAL ARTICULATION.

By THOMAS G. MORTON, M.D.,

IT NE
During the past few years, I have had under my care s_rnnthér-of cases

of a pecaliar and painful affection of the foot, which, so far as I am aware,
has not been described.

In these cases the pain has been localized in the fourth metatarso-
phalangeal articulation ; in several instances it followed at once after an
injury of the foot, in others it was gradually developed from pressure,
while in others there was no recognized cause.

Puc. 3. OpurnnanbHas cratbs Tomaca MopToHa

“A Peculiar and Painful Affection of the Fourth Metatarso-
Phalangeal Articulation” u3 xypnana “The American
Journal of the Medical Sciences”

Fig. 3. Original article of Thomas Morton “A Peculiar

and Painful Affection of the Fourth Metatarso-Phalangeal
Articulation” from “The American Journal of the Medical
Sciences”

[lo HalleMy MHEHMUIO, SPKMM IIPMMEpPOM HOMEH-
KJIATYPHOT'O 3a0/Iy>KIEHMS CAYKUT TOT (akKT, uTo ¢a-
MUAMI0 MOpPTOHA HOCUT U Apyrasi NaTONOTUs CTOTIbI —
OpaxumeTraTap3us IEePBO IIIOCHEBOI KOCTH, TAKKE
M3BeCTHAs Kak croma MopToHa, cuHaApoM MopToHa,
nasnen;, Moprona [13, 14, 15]. CBoum Ha3BaHMeM OHa
obs13aHa ogHO(DaMMIbIy BhIIIEYIOMSIHYTOro Tomaca
Moprona — [Hapiaun [Ixxo Moptony (D.J. Morton),
KOTOPBIN B 1927 I. omucan CMMIITOMOKOMILIEKC, TTPU-
BOZSILMI K BaJIbTYCHOMY OTK/IOHEHMIO TTePBOTO MaJlb-
11a. O4HAaKO B paHHUX CTaTbsIX, TOCBSIEHHBIX HEBPO-
me MopToHa, TepMMHBI «masel, MOpToOHa» U «CTOIa
MopToHa» BCTpeYaroTcsi OTHOCUTENbHO YacTO Kak
TOXIEeCTBEHHOe HeBpoMe noHsTHe [13, 16, 17]. Crona
MopToHa xapaKTepu3yeTcsl BPOKIEHHO KOPOTKOM U
rUIepTpodUpPOBAHHON MEPBOJ IUIFOCHEBOI KOCTBIO,
TUIIEPMOOWIIBHOCTBI0 MEeOMAIbHOTO TUICIOHEKIVHO-
BUAHOTO CyCTaBa, TMI€pKepaTo3aMy IIOA, TOJIOBKa-
MM BTOPOI U TpeTeN IJTIOCHEBBIX KOCTEN U HE MMeEeT
abCOMIOTHO HUKAKOTO OTHOWIEHMSI K OZHOMMEHHO
HeBpome [18].

HeBpomy MeauanbHOTO IMOAOLIBEHHOTrO TMasiblie-
BOI'O HEpPBa B OTEUECTBEHHON U 3apyOeskHONi JuTe-
paType NOPMHSITO Ha3blBaTb HEBpOMOil [IKoIinHa
[19, 20]. Po6epT k. IxormmmH (R.]. Joplin) B 1971 .
Ha IEepPBOM €XerogHoM co6paHuy AMepUKaHCKOTO
06IIecTBa XMPyproB CTOMbI B UMKaro ommcaa cepuio
13 265 oIydaeB IMOpaskeHMsI MeIMaJbHOrO IOHOIII-
BEHHOIO0 HepBa. XPOHMYECKOe TOBpeXIeHMe Me-
IMaTbHOTO TOAOIIBEHHOTO MajblieBOTO HeEpBa, IO
MHEHMIO aBTOPA, BbI3BAHO M30BITOUHBIM JTaBIIEHMEM,
VHULIMMUPOBAHHBIM BaJIbTyCHON medopMaumein wmim
XUPYPIUYECKUM BMeIIaTeIbCTBOM, MPOBeNeHHbIM
IJIsT ucripaBiaeHus gedopmaiium. YBeIMUEHHYIO IJIU-
HY MeIMa/JIbHOTO TOAOIIBEHHOrO MajblieBOrO Hep-
Ba II0 OTHOILIEHMIO K MeIMaJIbHOJM cecaMOBUIHOM
kocty P.JIK. [DKOTIIMH JIeUn ITyTeM pe3eKUUU Me-
IMaTbHOTO MOAOIIBEHHOTO MajblieBOr0 HepBa U IO-
aremywooieit dukcauuu K m. abductor hallucis brevis
[19, 20]. I'McTonOrMUecknit aHanns NpPogeMOHCTPUPO-
BaJl «yTOJIIIEHHbIE (PUOPO3HBIE CTEHKN», OKPY>KAI0-
e HepB. JuarHo3 P.JIK. [IKommH GopMyInpoBat
KaK «IepyHEeBpajbHblii (PMOPO3 COOTBETCTBYIOIETO
MaJbLIEBOr0 HePBa» [LIUT. IO 6].

HeBpoma mepBOro MesKIajblieBOTO MPOMEKYTKA
B JIATepaType HOCUT Ha3BaHue Xoirepa [5].
Hemeuxuit opronen K. Xoiitep (K. Heuter) B 1870 r.
omucan O6GOJIe3HEHHbII 5K30CTO3 TOJOBKM IIePBOit
IUTIOCHEBOJ KOCTM, Has3BaB 3Ty marojioruioo hallux
valgus [uT. o 21]. g maHHOTrO 3a6o0/ieBaHMS Xa-
paKkTepHbI BbIpasKEHHbIE OOJIeBble OIIYIIEHMS 10
MeOVaJIbHOM M JaTepaJbHOM CTOPOHAM MepBOro
ITIOCHe(aIaHTOBOTO CYCTaBa. BO3MOKHO, MO3TOMY
3TOT 3IIOHMM ObUI JaH 60N, CBSI3aHHOJ ¢ OOLIMM M0-
IOLIBEHHBIM MajblieBbIM HEPBOM MIE€PBOTO MeXKIab-
1IeBOTO ITPOMEXKYTKa, MpUIeramwllero K jaTepajbHO
CecamMOBUIHOM KOCTH [6].
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HeBpoma BTOpPOTO MEKILTIOCHEBOTO MTPOMEKYTKA
HasBaHa 1o gamwmmu E.[I. Xaysepa (E.D. Hauser) —
opromnena u3 CIIA, kotopsiii B 1971 r. onucan cepuio
MNalMeHTOB ¢ MEXIaablleBOil HeBpomoii. OH ommcan
116 maTonorMyecKmux M3MeHeHnii HepBa y 96 >KeHIIH
Uy 4 mykund. Okoso 60% maiyueHToB ObLIM B BO3-
pacrte ot 40 mo 60 nert. B uccnegosanuu E.JI. Xay3epa
HeBpoMa HaO/II0maach BO BTOPOM MEKIIAIbIIEBOM
MMPOMEXKYTKe y 52% manmeHTOB, B TpeTheM — Y 44%
MalyeHTOoB, B YeTBepToM — y 4% [6, 22].

HeBpoma ueTBepTOro MeXIUIIOCHEBOTO IpOMe-
KyTKa ToJlyumyia CBOe Ha3BaHMe B ueCTb l3ennHa
(Iselin), opTonepa, onmucasmero B 1912 r. TpakioOH-
HbIII aro(GU3UT OCHOBAHMUS MSTON TIIOCHEBOI KOCTU
Y MMOAPOCTKOB B MOMEHT IOSIBJIEHUSI BTOPMYHOTO OYa-
ra OKOCTEHEHMSI OCHOBAHUSI IISITON IUIFOCHEBOWM KOC-
™ (puc. 4). Ins faHHOro 3abo0yieBaHMsI XapaKTepHa
6071b B 06JIaCTM BHEIIHETO Kpasi CPemgHeil YacTu CTo-
IIbI, KOTOpAsi YCUIMBAETCS TIPU MOBBINIEHHOM Qu3u-
YyecKoii Harpy3Kke (6er, MPbDKKY, TAHIIGI) [HUT. TTO 23].
ITo muenuto 3.9. Jlapcon (E.E. Larson) ¢ coaBTopamu,
B JaJIbHeJIleM UMSI XUpypra CTajJo acCoUUMUPOBATHCS
C HEBPOTATMUYECKOl OOJIbI0 B YETBEPTOM MEKIIAb-
1IeBOM TPOMEXYTKEe, UTO U TPUBENO K MOSIBJIEHUIO
TepMMHa «HeBpoMa M3enuHa» [6].

Puc. 4. [Tpumep HeBpoMbI V3enmHa (IBYXCTOPOHHMIA
TPaKLMOHHBIN anodu3nUT OCHOBAHMSI MISITOV IIIOCHEBO
KOCTM) y TpodeccroHanbHOM TMMHACTKY 11 et

Fig. 4. An example of Iselin neuroma (bilateral traction
apophysitis of the base of the fifth metatarsal bone)
in 11 years old professional female gymnast

OBCY>KIIEHUE

DBOJIIOLIMS TepMMHA «HeBpoMa MopToHa» TEeCHO IMe-
pervieTeHa C MUCTOpUEN XUPYPTUYECKOTO JeYeHUs.
Cam T. MOpPTOH MCII0/Ib30BaJl TEPMUH «HEBPAJITUSI»,
a HasBaHMe ¥ copepkanue ero paborsl “A Peculiar and
A Painful Affection of the Fourth Metatarso-Phalangeal
Joint” MoskHO mepeBecTu Kak «Crennduyeckoe
1 60JIe3HEHHOE TTOpaskeHMe YeTBEePTOro IircHeda-
JIAaHTOBOTO cycTaBax. T. MOPTOH, CYUMTABIINIA ITATOTE-
He30M 3ab60sieBaHMSI KOCTHYIO ITATOJNIOTMIO, YCIIEITHO
JIeuyns1 TIallMeHTOB McceueHeM YeTBEPTOrO IUIKOCHe-
(dananrosoro cycrasa [11].

B 1897 r. cap P. IIxxoHc (R. Jones) Takke MCIOJb-
30BaJl TEPMMH «IIOJOLIBEHHAS] HEBPAITUS», [IPU ITOM
ONMCaB TPU ee CTeINeHU, Ihe TPEThbs, UM TsDKenas,
BKJIIOUAeT CJIydau, KOrJa CUMIITOMBI IPOSIBISIOTCS
UOVOMNATUYECKU MIIU TIOC/IEe TPaBMbl, HOCST CTOMKUIA
XapakTep M B WUTOre MHBaIUOMU3UPYIOT MallMeHTa.
P. II)XoHC BBIABMHY/I TEOPUIO MPSIMOTO OABJIE€HUS Ha
MO OILBEHHbBIE MalblieBble HEPBbI MEXIY MOAOIIBO
M TIONepeYHbIMM IUIIOCHEBBIMM CBsI3Kamu. B Kaue-
CTBE METOHA JieYeHUsI OH paccMaTpuBal yAajdeHue
TOJIOBKM IUTIOCHEBOW KOCTM WM IUTIOCHEe(haIaHTOBO-
rO CyCTaBa, aMITyTallMIO Hajiblia cTombl [24]. A. Xognu
(A.E. Hoadley) B 1893 r. omyicasn TeXHUKY yOaJIeHUs He-
BPOMBI, BK/IIOUAIOIYI0 PEBU3UI0 MOPaKEHHOTO MeK-
MajablieBOTO MPOMEXYTKA U3 MOLOUIBEHHOrO JOCTYyIa
" pe3eKLMI0 YacT HepBa [25]. Bipouem, coBpeMeHHM-
KI BOCIIPMHSUIM CYCTaBOCOEpEraIIyio orneparuio 6e3
sHTy3mnasma. T. MopTtoH B 1893 I. KPUTUKYET ITOI00-
HbIN rmogxon, Kak «more difficult and less certain than
that to be recommended, does not prevent recurrence
should the nerves regenerate», 4To0 MOXHO IlepeBe-
CTU Kak «bojiee TPYOHbBIA M MeHee MPOrHO3UPYeMbIit
CrIoco6 MOXKeT CTaThb IMIPUUMHON peluauBa Mpu pere-
Hepaiuu HepBa» [26]. IToutu yepes 15 et A. Tab6u
(A.H. Tubby), orepupoBaBImii maiyeHTa ¢ IMporpec-
CUPYIOLLEN TTFOCHEBOI HEBPAJITMEN TPEThe CTEIeHMU,
O0GHAPYKMJI OTEK U YTOJIIEHNe HepBa, OGHAKO TakKe
COBETOBAJ BO3[EePKaThCs OT pe3eKL HepBa, OTpaHu-
YMBILUCH yaJ€HKEM rOJIOBKM IVIFOCHEBOI KOCTU 13-3a
pucKa obpa3oBaHms 60/1e3HEHHOM KyabTH [27].

CMeHa mapaJurmMbl XMpypruyeckoro JieueHus ma-
LIMEHTOB C HEBPOMOJ MoOpTOHaA Hayanaachb B Cpenu-
He XX B. B 1940 r. JI. Bertc (L.O. Betts) mybiaukyer
uccliefoBaHMe, Iae KPUTUKYET yaaaeHye roJ0BKY UeT-
BEPTOI IUTIOCHEBOVE KOCTM. IME@HHO OH 06paliiaeT BHU-
MaHMe Ha YTO/IeHMe MTa/Ibl[eBOr0 HEPBa, Ha3bIBasi ero
«HEBPOMOJi», a caMo 3ab0/ieBaHMe «MeTaTap3aaruei
Moprona» [28]. B manpHesiem 3Ta MbIC/Ib ITOIyYMiIa
cBoe pasButHue B pabore K.M. Huccen (K.I. Nissen) c co-
aBTOpaMM, IIe ONMCHIBAETCS OIBIT KOJIJIETY, KOTOPBIN
TIOABEPICsl pe3eKUM MOPaKeHHOTO ydyacTka HepBa,
0 YeM M COOOIIMII B IIMCbMe K aBTOPY. B pe3ernpoBaH-
HOM y4YacTKe HepBa ObLT 00HapyskeH Gudpo3 SMMHEB-
pUsl BeTBM BHYTPEHHErO MOOLIBEHHOr0 HepBa [29].
B manpHeitmem pab6otel JI.O. Berrca (L.O. Betts)
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u K.W. Huccena (K.I. Nissen) Jjieri B OCHOBY TeOpuii
raToreHesa HeBpOMbI, KoTopbie B 2005 1. chopmynn-
poBayin gokropa X. XacyHa (H. Hassouna) u [I. CuHx
(D. Singh) [30].

B 1949 r. 3.JI. Myp (E.L. Moore) u 2.Y. Mepeout
(E.W. Meredith) BHOBb yIOTPEOJISIIOT TEPMUH «HEBPO-
Ma», Togpa3yMeBas HOBOOOpAa30BaHME YETBEPTOTO
MeXIaablleBOrO HEPBA, a Camy MMaTOJIOTUI0 OHU UMe-
HYIOT Kak nasnen MoptoHa [17].

CrnoBocoueTaHne «<HeBpoma MoOpTOHa» B KauecTBe
Ha3BaHMs 3a00eBaHMS BIIEPBble YIIOTPEOUIT ITOK-
top memuuyHbl u3 CIIA P.K. Canmen (R.K. Sandel)
B 1958 . B cTaThe 0 HEBPOME BTOPOrO MeXKarajblie-
BOro npomexkyTka [12]. Y mo ceit meHb 3apyOeskHbIe U
OTeyeCcTBEHHbIe KOJJIETM TPenIoYUTaI0T MCIOIb30-
BaThb Ha3BaHMe «HeBpoma MopTtoHa» [4, 31, 32].

OmHako B psiie MyOaMKaLuii, HauMHasi ¢ KOHIA
XX B., ynmorpebsnsercst SIoHuM UYMBUMHMHM B Ha3Ba-
Huy guarsosa [1, 32, 33, 34, 35, 36]. [Ipu sTom aB-
TOPBI CCHIIAIOTCS HAa OPUTMHAJIbBHYIO paboTy, oOHa-
PYKEHHYIO IIPM PEMOHTE OOJbHMYHON OMOIMOTEKMU
B 1983 r. [8]. Xora B paxxe B Urammu 3acioyra
®. UuBMHMHHU, TOXOXKE, HE TIOTy4YMn/Ia aJeKBaTHOrO OT-
knuKa, no mHeHuto I. ITacepo (G. Pasero) u I1. MapcoH
(P. Marson), damuiust YMBMHMHM BCe Ke cTajia 60J1b-
11e acCOLMMPOBATHCS C HeBpoMoit MopToHa [9].

B 3TOM KOHTeKCTe MpeAcTaB/seTCs BeCbMa akTy-
aJIbHBIM 00630p MYyOIMKALMIA, TTOCBSIIEHHBIM JaHHO
MpobJieMaTuKe B OTEUECTBEHHON juTepatype. Ham
YOQJIOCh HAMTY CCHUIKY COBpEeMEHHMKA Ha paboTry
POCCUIACKOTO U cOBeTCKOTO Xxupypra A.T. boraeBckoro,
nmatupoBaHHyio 1895 r. [37]. Ho, HecMoTps Ha yrioMu-
HaHMe B KaTajore IJIaBHO XUPYpruueckoin 6mubmmo-
teku apmuu CIIIA, opuruHaa paboThl 6bUT yTePSIH™.

Hanuuue MHOXecTBa aBTOPOB, KOTOPbIe ITPUBHEC-
JIX BKJIAZ, B UCTOPUIO U TOMYASIPU3ALNI0 MMEHHOTO
TepMMHa «HeBpoMa MopTOHa», JaeT HaM OCHOBaHMe
1oJjiaraTh, YTO KJIF0U K TADMOHMUYHOI HOMEHK/IaType —
3TO MCC/IeJOBaHMs, HETIOCPEICTBEHHO HalpaBieHHbIe
Ha TUCTOJIOTMUYECKYI) Bepu@UKAIMIO MHTpaomepa-
IMoHHOro Mmarepuasa. Coobienue o ¢pubpose HepBa
B NOpaskeHHOM MEXKITA/IbIIEBOM ITPOMEKYTKe ObLIN 10
BHeJpeHMsI TepMMHA «KHEBPOMa».

JOIIOTHUTEJIbHASI THO®OPMALIMISI

Hcmounuxk  ¢uHaHcuposarus.  ABTOpPbI  3aSIBJISIIOT
06 OTCYTCTBMM BHENIHEro (pMHAHCUPOBAHUS MIPU MPOBe/e-
HUY UCCIIeIOBaHMSI.

Bo3mocHblli KOH(AUKIM uHmMepecos. ABTODPHI JTeK/a-
PUPYIOT OTCYTCTBME SIBHBIX U MIOTEHIIMAIbHBIX KOHMINKTOB
MHTEPEeCOB, CBSI3aHHBIX C MyOIMKaIMeli HACTOSIIIe! CTaThu.

Omuueckas 3kcnepmu3a. He nipymeHuma.

UngopmuposanHoe coznacue Ha
He TpebyeTcs.

nyéauxkayuio.

IMocne pesexkuuu TMOpakeHHOTO HepBa IpPU TUC-
TOJNIOTMYECKOM  MCC/IeHOBAaHMM  OOHAPYKMBAIOTCS
YYaCTKY HEPBHOJ TKaHU C OJUCTPOPUIECKUMU U3Me-
HEHUSIMM B OKPYKeHUM TPYyOOBOJIOKHMCTON COemu-
HUTEJIbHOV TKaHM C aHTMOMATO30M M IpuJIeKallen
SKMPOBOVA KJII€TYaTKOM [2].

Kpome Toro, sTuomnaroreHes JaHHOTO 3ab6oJieBa-
HUS SIBJISIETCSI KJIFOUOM TIPU BBIGOPE TAKTUKU Jieue-
HMS MMalMEeHTOB, KOTOPbIe CTOJKHYINUCH C MeXIMab-
1IeBOJ1 HEBPOMOJi. B OTCYyTCTBME HEOMIaCTU4YEeCKOTO
npoiiecca TNpefCcTaBaseTcs BecbMa aKTyaJlbHbIM
TaKOJ CpaBHUTEIbHO MaJlOMHBA3UBHBIN METOZ XU-
PYpPruuecKkoro jeueHusl, Kak pacceyeHyue MeXIUTC-
HeBOI CBs3kKu. B cBoem wnccnemoBanuu T. bayap
(T. Bauer) ¢ coaBTOpaMM OIMCBIBAIOT JIyUIlive OJu-
Kaiilie M oTHaJieHHble pe3ylabTaThl JAHHOTO METO-
[la TI0 CpaBHEHMIO C OTKPBITOI omepanuerni [3].

Bce BoimensnokeHHOe IOTUEPKUBAET HEOOXOO M-
MOCTb 0OCTOSITETLHOTO PACCMOTPEHMS BOITPOCa O pas3-
paboTke KiaccUPUKALMM MEXKIUIIOCHEBBIX HEPBOM.
[MpakTMyecKyu OTCYTCTBYIOT peKoMeHzauuu 1o ¢op-
MY/IMPOBKe JuarHo3a «HeBpoma MopToHa». imerTcs
JIUIIb ABe 3apybeskHble pabOoThl, B KOTOPBIX IIpe.-
JIOKeHA YHMBepcaibHas (GOpMyJIMpOBKA OMarHo3a.
Tak, [. Keit (D. Kay) u IJI. Bennett (G.L. Bennett)
B 2003 r. peKOMEeHI0Ba/IM UCIIOAb30BaTh HAa3BaHUE,
npennoxkenHoe C.B. Baiindenbn (S.B. Weinfeld) u
M.C. Maiiepcon (M.S. Myerson) B 1996 1. — «mex-
naabLeBoil HeBpuUT» [38, 39]. Mex tem 3.3. JlapcoH
(E.E. Larson) ¢ coaBTOpaMy KPUTUKYIOT JAHHOE Ha3-
BaHMe, CUUTASI er0 HECOCTOSITEbHBIM C TOUKM 3pEHMS
raToreHe3a ¥ MpejiaraloT YHUBEPCATbHYIO GopMyn-
POBKY «CIlaBjieHMe MeXIaablieBOro HepBa» [6].

3AKJ/TIIOYEHHME

3aboneBaHMe, MMEHYeEMOe «HeBpoMa MOopTOHa»,
IOJDKHO HOCUTDb HasBaHMe «(DuOpO3 TPeThero mojo-
IIBEHHOTO TIa/JIbIIEBOTO HEPBa». A MMeHHbIE TePMMU-
HbI, B HEKOTOPBIX CIyYasiX He MMeIole OTHOIIEHMS
K 3a60/IeBaHMIO, SKeIaTeIbHO 3aMEeHUTb Ha HOMED CO-
OTBETCTBYIOLIEro 0611ero HepBa. Hampumep, B ciiyyae
HeBpoMbI V3enHa — p1Opo3 4eTBepPTOro MOAOIIBEH-
HOTO MaJ/IbIIEBOTO HEPBA U T.[I.
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«MpepnoxeHus no BBeAEHUI0 HEKOTOPbIX HOBbIX TEPMUHOB
B XMPYPruio Tasa U BepTAyXXHOU BNaaUHbI»
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Pecdepar

MenouuyHCKas TEPMMHONIOTHSI SIBJISIETCSI [IPEIMETOM IIOCTOSIHHOTO CMCTEMAaTMYeCKOro peryaupoBaHus. ABTopammu
KOMMEHTMPYEMOJi CTaThy MPENTIPMHSITA TIOIbITKA Pa3paboTaTh Ha3BaHMS [IJIsl HEKOTOPBIX YacTeil KOCTeli Tasa 1 ero oona-
CTelt, KOTOpbIE [0 HACTOSIIEr0 BPEMEH! He MMEKOT CBOMX 0003HAYeHMii, M BBIHECTH ITPeIJIOKeHHbIe TEPMMHBI Ha mpodec-
CMOHAIbHOE 06CYyKIeHe. BHeipeHyie HOBbIX aHATOMMYECKMX TEPMIMHOB [IJIsi 0003HAUEHMST YaCTeil ¥ CTPYKTYPbI KOCTeli Tasa
M MX TTOBPEKIEHMI B CMCTEMAaTM3MPOBAHHbIN IIepeUeHb KIMHMYECKOM Kiaccubukanyy 6yIeT comeicTBoBath hopMupoBa-
HUIO eIMHO06PasNs 1e4e0HO-IMarHOCTMUECKIUX MTOAX0I0B, CIIOCO6CTBOBATh 0600IIEHNMIO 11 0OMEHY OIBITOM MEKIY ITPaKTM-
KYIOIIMMMY CIIELIMATMCTAMM B 06JIACTY XMPYPIUM TIOBPEXKIEHMI TA30BOIO KOJIbIIA ¥ IIEPEIOMOB BEPT/IY;KHOI BITAIMHBI.

KiroueBble c10Ba: aHaTOMMUUYECKas TEPMMHOJIOTUS, XUPYPIUSA Ta3ad, KpPpeCTUOBO-IIOAB3AO0UIHOE COY/IEHE€HMEe, JIOHHOe
COYJIEeHeHMe, KaJIbKap.
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of Pelvic and Acetabulum Fractures”

Igor V. Kazhanov
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2 Dzhanelidze St. Petersburg Research Institute of Emergency Medicine, St. Petersburg, Russia

Abstract

Medical terminology is the subject of constant systematic regulation. The authors team of the scientific article has
determined the actual purpose of the study — to develop names for some parts of the pelvic bones and its areas that still
do not have their own designations, and to propose the developed terms for professional discussion. Introduction of new
anatomical terms for the designation of parts and structures of pelvic bones and their injuries in a systematic list of
clinical classification will contribute to the formation of uniformity of therapeutic and diagnostic approaches, promote
generalization and exchange of experience between practitioners in the field of surgery of pelvic ring injuries and
acetabulum fractures, and have a significant scientific and educational character among the medical community.

Key words: anatomical terminology, pelvic surgery, sacroiliac joint, pubic joint, calcar.
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Kak u3BecTHO, MeAUIIMHCKAS TEPMUHOIOTUS SIBIISIET-
Cs TIpeAMEeTOM ITOCTOSIHHOTO CUCTEMAaTUYeckoro pe-
rynupoBaHys. Ha mpoTsSsKeHMM HEeCKOMIbKUX CTOIETUIA
MPOJO/IKaIach HelpepbIBHAS paboTa Mo yropsigoue-
HUIO, YHUGDUKAIUY ¥ CTAHAAPTU3AIUM MEAUIMHCKOM
TEPMUHOJIOTUM, KOTOpasi HaxXOAUTCS B ITOCTOSIHHOM
pasBuTuM. MHOrMe GaBHO M3BECTHbIE UM HOBbIE Tep-
MMWHBI HamoOJHSIIOT COBEPIIEHHO HOBBIM HayYHbIM
cofep>kaHueM.

Cratbsg H.H. 3agHenpoBCKOro ¢ coaBTOpaMu MO-
CBsIIleHa pa3paboTKe HOBBIX MEAUIIMHCKUX TEepMU-
HOB B 00JIACTM OUAarHOCTUKM W JIEUeHUS PA3TUUHBIX
epesioMOB BEPTIYKHOJM BIAAMHBI M ITOBPEXKIEHMUI
Ta30BOTO KOJIbIIA. B 4acTHOCTH, aBTOPHI MpeaiarakoT
HOBble MEOUILIVHCKME TePMMHBI JJiI 0003HAUeHMS
YyacTeil M CTPYKTYPbl KOCTe, GOpMUPYIOIINUX Ta30-
BbIe KOCTY U UX TIOBPEXKIEHUI: OCHOBaHME JTOOKOBOI
KOCTH, TIEPEeJIOMbI OCHOBaHMS JIOOKOBOJ KOCTU B 3a-
BUCMMOCTU OT JIMHUM U3JIoMa (TPOJ0JIbHBIE U BEPTU-
KaJbHble TIOTIepeyuHble), TOMHBIN U HETIO/IHbIN pPa3pbiB
J106K0BOTO cMDM3a (Kiaccuurauys B 3aBUCMMOCTA
OT MIPUCYTCTBUS U HAIIpaBJieHUS IMHUY ITepeioMa OC-
HOBaHMSI JIOOKOBOJ KOCTM), KaJIbKap ITOAB3IOIIHO
KOCTMU, KaJIbKapHBIA 1IN, KOCTHBIA KOPUAODP.

ABTODBI TaKKe IMpeaaaraloT HOBYK KIMHUYECKYIO
KIaccuOUKauuIo TOBPEKAEHMI OCHOBAHUS TIOA-
B3[OIIHOV KOCTM TIPM YaCTUYHOM ITOBPEXAEeHUU
KpecToBo-moaBs3aomHoro cowieHenus (KIIC) B 3a-
BUCMMOCTYM OT HalpaBjeHMsl TepejioMa OCHOBaHMS
MOAB3A0NIHONM KOCTU, @ UMEHHO: IPOOJbHbIN Iepe-
JIOM, T1epeIOMOTIO/IBbIBUX U IIEPEIOMOBBIBUMX OCHOBA-
HUS ITOAB30IIHOI KOCTHU.

Kaxk 13BecTHO, B Ta3e yejioBeKa MMEIOTCSI BCE BUIBI
COeAVIHEHUIT KOCTeNM, OTpaXKalolye IOCIen0BaTeb-
Hble CTaAuM PasBUTUSI CKeJleTa: CMHApTPO3bl (Herpe-
PBIBHBIE COeMMHEHMST) B opMe CMHIECMO30B (CBSI3KN),
CUHXOHAPO30B (MEXAY OTHAEeIbHBIMM YaCTSIMU Ta30BOM
KOCTM TIOCpPEeICTBOM XpsIEBO/i TKaHM) U CUHOCTO-
30B (T10C/Ie CIUSIHUSI UX B Ta30BYI0 KOCTb MOCPEICTBOM
KOCTHOM TKaHM), IOTYCYCTaB, UV TeMUapTPO3 (JIOHHOE
cpamieHie — cumu3) U MPePHIBHOE COeqUMHEHME, WU
IMapTpo3 (KpecTUoBO-TIOAB3A0IIHOe couleHeHue) [1].

KpecTii0BO-1I0AB30IIHOE COWIEeHEeHNe — COoeau-
HeHMe 00eux Ta30BBbIX KOCTel ¢ KpecTioM (06paso-
BAHO COIPUKACAIIIMMUCSI MEXKIY OO0 YIIKOBUA-
HBIMU CYCTaBHBIMM ITOBEPXHOCTSIMM), coueTaroliee
B cebe OTHOBPEMEHHO MOABMKHOCTD C ITPOYHOCTHIO,
npuobperaeTt GOpMY UCTMHHOTO CYyCTaBa — OMAPTPO-
3a, MIPOYHO YKPEIVIEHHOTO CBSI3Kamu (CMHIECMO3).
K cBsg30unomy anmnapaty KIIC B nepByio odyepenb OT-
HOCSIT MEKKOCTHbIE KPeCTIOBO-TIOAB3OIIHbIE CBSI3-
KU, KOTOpbIe TIpeJCTaB/ieHbl KOPOTKUMU U MOLTHBIMU
BOJIOKHAMY MEXAY GYTPUCTOCTbIO TTOB3/IOIIHO KO-
CTU M KpPecCTILOM. ITO camble MIPOYHbIE CBSI3KU B Tejie
Yyei0BeKa, KOTOPbie BBIMOMHSIOT POJb «IIOJbEMHOTO
Tpoca» (MOA06HO PaCTSHKKAM B KOHCTPYKIMY ITOABEC-
HOT'O MOCTA), ITPY 9TOM CaM KpecCTell 1 eCTh COOCTBeH-

HO «MoOCT». KpecTell 10 OTHOIIEHUIO K TOZB3A0II-
HBIM KOCTSIMM TIOIO0€H 3aKJIMHMBAIOIIEMY KaMHIO
IyTY CBOJa, a UMX 00mIyi0 (QYHKIVOHAIbHYIO CBSI3b
C Y4€TOM CBSI30YHOTO anrapaTa 0ObeqVHSIOT B 3aJHI
KpeCTLIOBO-TIOAB3A0IIHbIA  KOMIIJIEKC (Ha3BaHHBINM
M. TajiiyleM <«MCKYCHOV OMOMEXaHMYECKOW CTPYKTY-
poii») [2, 3]. JOTIOMHUTENBHO CYCTaB YKPEIUISIIOT CBSI3-
KU, 3aKperyIeHHbIe MeXIY KPeCcTIOM U MTOAB30IIHOM
KOCTBIO: CIiepey — BeHTpajabHas, C3aA4U — AOpPCalib-
Hasl KpecTI0BO-TIOAB3A0IIHAs U MOAB3I0UTHO-TIOSIC-
HUYHAS CBSI3Ka, MAYIIAS OT ITOTIEPEYHOT0 OTpOoCTKa L5
MO3BOHKA K I'PEOHI0 MOAB3I0UIHO KocTu. [Tpy sTOM
MOXHO OIPeNeNuTh cleayoimye MoppodyHKINO-
Ha/IbHble XapaKTEePUCTUKU ITOTO COUSE€HEHUS: TUII
Tyroii (amguapTpos), IpoCTOoii, INIOCKUII, MHOTOOC-
HBIi1, HO ABVDKEHMS B HEM MYHMMAJIbHBI 13-3a 60JTb-
IO/ KOHTPYSHTHOCTM CYCTaBHBIX TIOBEPXHOCTEIA,
MPOYHOI KarCyJbl ¥ MOIIHBIX CBSI30K, B TOM 4UCIIe
M KPeCTIIOBO-OCTUCTBIX M KPeCTII0OBO-OYTOPKOBBIX
CBSI30K, MPOTUBOJIEICTBYIOIIMX PbIYAarOBOMY OIIPO-
KUIbIBAHMIO OCU KPECTI[OBOI KOCTHU, T.e. MEXaHU3M
IBWOKEHUSI B KPECTIOBO-TIOAB3A0IIHOM CyCTaBe
OYeHb CJIOXHBINA U BapuabenbHbiii. CycTaBHBIE IT0-
BEPXHOCTU: YUIKOBUIHbIE TTIOBEPXHOCTU IOZB3401II-
HBIX KOCTel U KpecTiia — IJIOCKME, TTOKPBIThI ABYMSI
pasIMYHbBIMM BUIAMM Xpsillla; KPeCTLoBas MOBEPX-
HOCTb MMeeT TMaIMHOBBIN Xpslll, a IMOAB3IOUIHAS
TOBEPXHOCTh — (DMOPO3HO-XPSIIEBYIO TKaHb. Takke
cunTaroT, uTo KIIC nmeeT c/Io’KHOe CTpOeHMe : 4aCTUY-
HO 3TO CMHOBMAJIbHBIN CYCTaB (AMapTPO3 — MepenHue
30-50% couseHeHUsT), a YaCTUUYHO — HEITOIBUKHBIA
XpSIIIEeBOi CMHXOHAPO3 [1]. 3 6MoMexaHMKM Tasa
M3BECTHO, YTO MPU BePTUKAIbHOI HArpy3ke Ha IO-
3BOHOUHMK KpecTell BCJIe[CTBME CBO€i aHATOMMU-
YyecKoil KOHGWUTypaluyu uMeeT TEeHAEHIMI0O K BeH-
TPaJIbHOMY CMEINEeHUI0 ¥ OTHOCUTEIbHO Hero obe
MOAB30IIHbIE KOCTM MOTYT CMEIIAThCsl AOPCAIbHO.
Pemaromum it CTaTUKM U CTAaOWIIBHOCTM Ta30BO-
ro KOJblia SIBJISIETCS 11€JI0CTh AOPCAJbHOTO CerMeH-
Ta TA30BOTO KOJIbIla, 0003HAYAEMOr0, KaK YyKe ObLIO
CKa3aHO BbIllle, 33JJHMM KPECTI[OBO-MOJB3A0IIHbIM
KOMILJIEKCOM. BepTukanpHasi cuja IO OCU CKejle-
Ta [OeiCTBYeT B HampaB/leHMM CMeIleHUs KpecTia
Krepenu, 4yeMy MHPOTUBOAEMCTBYIOT TONbKO 3agHUeE
KpPeCTI[0BO-TOJB3/I0IIHbIE CTPYKTYPHI U MOSICHUYHO-
KpecCTL0Bas TpaHb COUJIeHeH NS .

[Tpy TIOBpeskAEHNM Ta30BOTO KOJbIIA IO TUITYy 60-
KOBOJ KOMIIPECCUMM [TOCTATOUYHO YaCTO IMPOUCXOLOUT
BEepPTUKAJIbHBIN TepeioM 3aJHUX OTAENOB MOJB3IO0II-
HOJ KOCTM C BOBJIEUEHMEM YIIKOBUAHON (CYCTaBHOI)
noBepxHoctu KIIC, a cama iMHMS M3/I0Ma pacopocTpa-
HSEeTCS Ha rpebGeHb 3TOM KOCTH, IPU 3TOM BO3MOKEH
OHOBpPEMEHHbIN paspbiB IepegHeli KpeCTI0BO-IIOI-
B3[OIIHOM CBSI3KM M/WIM TPAHCAISIPHBIN I€peioM
C BOBJIeUeHMEeM OOKOBOV Macchl Kpectia. Ciemyer OT-
METUTD, UTO B MOC/IEHEE IMOBPEXKAEHME BOBIEKAETCS
HVKHSIST 4acTh CBSI30K 3aJHEr0 KPeCT1I0BO-TI0B3/I0II-
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Horo komIuiekca. ChopMupoBaHHbI HEGOIIIION KOCT-
HbIii (PparMeHT OCTaeTCsI IVIOTHO CBSI3aHHBIM B TOUKAX
KpeIyieHsI BepXHeli MopHuy 3aJHUX KPECTII0BO-TI0]I-
B3/IOLIHBIX CBSI30K. BO3HMKAET IOBpesKIeHe Ta30BOT0
KOJIbIIA C BHYTPEHHEN POTALMOHHOI HeCTaObWIbHO-
CThbIO, HO CTAOMJIbHOE K HAPYKHBIM POTUPYIOIIVM U
cpes3bIBaIOIIMM cujlaM. B 3apy6eskHOIi TuTepartype Ta-
Kyie IIepeIoMbl HasbIBAIOTCS “crescent injury” mim cep-
TOBUIHBINA mepesioM. YemM MeHbIlle ¢pparMeHT Ceprio-
BUIHOTO IIepeioMa, TeM OOJIbIlIe TIJIOMAab CYCTaBHOIM
noBepxHocTu KIIC, KoTopasi OCTaeTcs Ha MepegHeM
OTJIOMKE TOJIB3IOIIHO# KocTu. CortacHo Kiaccuduka-
uyuu A. Day Takue NOBpeXIeHNs MOApa3aesoTCs Ha
TPU THUIIA B 3aBUCUMOCTU OT ITPOHMKHOBEHMUS JIMHUU
neperoma B KIIC ¥ BenMUMHBI CBOOGOTHOIO KOCTHOTO
(bparMeHTa 3agHEro OTAENA Kpblia IMOAB3HOIIHON KO-
ctu [4]. B utore naHHOe NOBpPeXXIeHMe 3aTHETO KPeCT-
1I0BO-ITIOAB3IOIIHOIO KOMILJIEKCA BKIIOUAET B CeOsI He
TOJIBKO TTepejioM 3aJTHEr0 OTesIa MOAB3A0IIHOM KOCTU
(vK, Kak ImpefjiararoT aBTOPbI CTaTby, OCHOBAHMS I1O]I-
B3[I0IIIHOV KOCTH), HO U MOBPEKIEHME CBSI30YHOIO am-
napara KIIC. [TosTtomy Takue MOBpeskaeHNsT COIIaCHO
obuienpuusaToi Kinaccudukanuu AO/OTA oTHOCSTCS
K niepesiomam tura 61 B2.2. uan K Tuny LC-II 1o knac-
cudukanuy Young — Burgess, a Ipy OKOHYATEbHOI
hopMyIMpOBKe KIMHNYECKOTO AMArHO3a M ONMMCAHUA
TIOBPEXKIEHMII Ta30BOTO KOJIblla MMEHYIOTCSI YaCTUY-
HbIN BBIBUX, WK nepenoMoBbiBMX B KIIC, min Heros-
HBII TlepeioM 3aJHero OThesa IMOAB3OOIIHON KOCTH,
BoByiekawwmit KIIC ¢ IoaBbIBMXOM WM BBIBUMXOM
B HeM, T.e. ¢ 00s13aTeJIbHbIM 0003HaUeHMeM CaMOIo
coujieHeHMsI, KaTicy/ia, Hapy>kHble ¥ BHYTpeHHME CBSI-
30YHbI€ CTPYKTYpPbl KOTOPOTO BOBJIEUEHBI B MOBPEX-
nmenmne [3, 5]. KpecTiioBo-1IOAB30IIHbIN BBIBUX — Ha-
pyllieHre coenMHeHMs] MeKAY KPbUIbSIMM KpecTia U
MOAB3A0MIHOM KocTu. CyllecTByeT HEeCKOJIbKO 00Ile-
TIPUHSITBIX HAa3BaHMI JaHHOM MaTOJOTUM, & UMEHHO:
KpPeCTII0OBO-TIO/IB3A0IIHbIN ITepeyioM, KPeCcTII0BO-TI0]I-
B3[OIIHBI BBIBMX, KPeCTIIOBO-TIOAB3AOIIHbIN ITepe-
JIOMOBBIBMX U CXOAHbIE C HUMMU. Bce 9TU TepMUHBI MC-
TO/Tb3YIOTCS KaK CMHOHMMBI.

JloHHOe coujieHeHMe — HeCUMHOBMAIIbHOE IIOy-
MOABIKHOE coeuHeHue (ronycycTas). lllnpuHa cum-
(du3a B mepegHUX OTAENaX HA 3—5 MM ITpEBBIIIAET €ro
HIMPUHY T10 3aAHel noBepxHOCTU. CouNleHeHe TIpes -
CTaBJIEHO BOJIOKHMUCTO-XPSIIEBbIM AMCKOM, B TOJIIE
KOTOPOTO YaCTO MMeeTCs IeieBUIHas aBaCKy/IsipHast
SKMIKOCTHASI MoI0CTh. COUIeHSIONIMeCs TIOBEPXHOCTHU
JIOOKOBBIX KOCTEJ MOKPBITHI TOHKUM CJI0EM TUAaJIN-
HOBOro Xpsina. [lemocTHOCTh cuMdM3a UrpaeT cyuie-
CTBEHHYIO POJIb KMHEMAaTUUECKOTO y3J1a, OTIpelesisio-
IIEro CTabMIBHOCTb BCETO Ta30BOIO KOjblla. B cBOIO
ouepenb, IiepedHNII OTAe Ta3a yallle BCero rnoapep-
>KeH BO3JIeVICTBUIO TPaBM, a pPa3pbIBbl JIOHHOTO COY-
JIEHEHMSI, B CBSI3Y C HEOOJIBIIOI ITPOYHOCThIO, MOTYT
BO3HMKATh ITPAKTUUECKY TIPU JTIOOOM MeXaHU3Me I10-
BPEXIEHMST Ta30BOT0 KOJIbIIA.

B Hacrosiee BpeMst M3BECTHBI pabouye KIMHuYe-
cKye Kiaccuukaiyy, KOTopble pa3paboTaHbl Ha OC-
HOBE KaK 3KCIIEPUMEHTAIbHBIX, TAK U KIMHUYECKUX
IaHHBIX. B OCHOBHOM KiaccuuKamyum paspbiBOB
JIOHHOTO COUJIEHEHMSI COCTOSIT U3 TPeX CTereHel He-
CTabMIIBHOCTY Ta30BOTO KOJIbIIA TIPU PA3/INYHBIX Be-
JIMUMHAX [MacTa3a MeXIy BeTBSIMU JIOHHBIX KOCTeiA,
YTO TMO3BOJISIET CHELMATUCTY ONPEeNeNTUTh TOKa3aHUs
K Pa3aMYHbIM CITOCOOaM OIepaTUBHOTO JIeUeHMS B 3a-
BUCUMOCTY OT CTeIeHU pacxoxmeHus cumdusa. Emre
npodeccop M.A. XenuMckuii ¢ coapropamu B 1970 .,
M3y4yasi MexaHMuyecKkue CBOICTBAa TAa30BOTO KOJbIIA,
OTMETWIM, UTO Hamubosiee 4acToil JToKaau3almeii mo-
BpexAeHMit Ta3a sIB/ISIeTCs TIOHHOEe CouieHeHue, TIpu-
yeM BHYTpPEHHME BOJIOKHA IIPU CKaTUM Ta3a B CaruT-
TaJIbHO IJIOCKOCTU paspsiBaoTcs B 100% ciaydaes [6].
CunTaeTcs, UTO pa3pbIBbl IOHHOTO COWIeHeHUS Oojee
2,5 CM TIpu TIOBPEXIEHMSX Ta30BOTO KOJbIIA C Ha-
PY’KHOJ POTAIlMOHHOI HECTaOMUIBHOCTBIO Y3Ke CBUJIE-
TeJbCTBYIOT O BbICOKOSHEPreTUUeCKOM BO3[eliCTBUN
Y COMIPOBOXIAIOTCS Pa3pbiBOM BEHTPa/IbHBIX CBSI30K
KpPeCTII0BO-MOJB3/I0IIHOI0 KOMILJIEKCa, KpeCTIOBO-
OCTUCTBIX M KPECTIIOBO-OYTOPHBIX CBSI3OK. TepMuH
«HEeTIOJIHbIN pa3pbiB JIOHHOTO COWJIeHEHMSsI» BIIOTHE
YMECTHBI, 110, HUM TOApa3yMeBaeTcs SIBHOE OTCYT-
CTBUE pa3beJMHEHUS JIOHHBIX KOCTEeI B COUIEeHEeHUH,
T.K. GOPMUPYIOIINE €T0 CTPYKTYPhI OCTAIOTCS 1[€TBIMU
1 00ecreunBalOT COXpaHeHMe YCIOBHO KOHTPYIHT-
HOCTY OCHOBaHMIi JIOOKOBBIX KOCTEJ B cuMbu3e.

[eiicTBUTEIBHO, C TOUKM 3PEHUSI OMOMEXaHUKU
Ta3a OCb Harpy3ku B MOJIOXKEHUU UesioBeKa CTOs Te-
PEXOAUT C TIO3BOHOYHOTO CTO/I0a Ha HUKHME KOHeY-
HOCTM AOpCaJbHO 4Yepe3 KpecCTHOoBYI KocTb, KIIC,
a TakKKe OOPCAJIbHBINA OTHOEN IMOAB3OOIIHOM KOCTU
(4epes y4yacTOK IJIOTHOi ry6uyaToil Kkoctu, GopmMu-
PYIOIIMIA KYIIOJA WJIM apKy OOJbINON cemaauIHOM
BBbIPE3KI) Ha KPBIIIY BEPTIY>KHOI BIaAMHBI. JJaHHBII
Y4acTOK 3aJHEHUKHEro oThesa MoAB3A0IIHOI KOCTU
C CaMbIM IUIOTHBIM TYOUaThHIM BEIIECTBOM IIO TUITY
KOHTpdopca (B apXUTEKType 0603HAYaeT IOIOTHMU-
TeJIbHYI0 OIOpYy, IMPUMHMMAIONIYI0 Ha Cebsl TSKeCTb
TepekpbITHs) 0603HAUeH B 3apy6ekHOI JIuTeparype
Kak sciatic buttress (cemamuinHas oropa). Tak Kak
B OTEUeCTBEHHOI JUTepaType HeT PYCCKOS3bIYHO-
IO S5KBMBAJIEHTAa 3TOMY TE€pMMHY, TO BIIOJIHE BO3-
MOKHO MCII0/Ib30BaTh PABHO3HAUHbIN II0 CMBICTY
TepMMH «KajbKap». Ho «KaJbKap» — 3TO IPONMCaH-
Hasl TPAHCKPUILMSI Ha PYCCKOM $I3bIKe JIATUMHCKOTO
cioBa “calcar”, 0603HauamLWas B IEPeBOAE LINOPY
BcagHMKa. PakTHMUEeCKM AAHHBIA TEPMUH OTHOCUTCS
K MHOTO3HAUYHbIM C/IOBaM ¥ YIIOTPeOISIETCSI aBTOpaMM
B YCJIOBHOM 3HAaU€HMM, YTO CBUIETETbCTBYET O 11e/1eCo-
06pa3HOCTY €ro UCITOb30BAHMS B KABbIUKAX.

B Hacrosiiiiee Bpemsi TpM KOMMYHUKALUU MEXIY
CIelIMaJuCTaMM pa3HbIX MeAULIMHCKUX HallpaBlIeHU
MIPUHSITO YIIOTPEOIATh eqUHYI0 aHATOMMUYECKYIO HO-
MEHKJIATypy (0UIMAIbHBIA MEKAYHAPOIHbIA CTaH-
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OapT OpaBUJIbHOrO HaIMCcaHUs TepMuHOB). B Poccun
B 2003 r. nmpuHsiTa MexayHapoaHas aHaTOMMUYeCKast
TePMUHOJIOTUS C ODUIMATBHBIM CIIMCKOM PYCCKUX
SKBUBAJIEHTOB, CO3[JaHHAs C y4yacTuem Poccuiickom
aHaTOMMYECKOM HOMeHKnaTypHoV komuccun (PAHK)
MwunsapaBa PO u Bcepoccuiickoro HayyHOTO MeOy-
LIMHCKOT'O OOIIeCTBAa aHATOMOB, TMICTOJIOTOB ¥ SMOPIMO-
soroB Poccun (HMOAT'D), nsmaHHas 1of, pefakiuyent
y1.-kop. PAMH npodeccopa JI.JI. Konecuukosa [7].

B 2019 r. komuTeT ®efepasbHON MEXIYHAPOSHOM
MporpaMMbl aHATOMMUYECKON TEePMMUHOJOTUU, CO3-
IaHHBIN MekayHapomHoii (emeparyeii accoumamii
aHaTOMOB, BBIITYCTMJI BTOpPOe M3[aHMe aHaToMuye-
CKOJ TEpMMHOJIOTMM Ha aHIJIUiCKOM s3bike. Cpasy
MOSIBUJIOCh OCHOBaHMe [jis1 TTIOBTOPHOTO IepecMoTpa
OTeUueCTBEHHOTO BapMaHTa aHATOMMUECKOV HOMEH-
kiatypsl. [locie momyyeHMs OT BbILIEYKA3aHHOTO KO-
MUTeTa OmoOpeHNMs TepeBoa HOBOTO M3AHMS aHATO-
MMYECKOI TePMMHOJIOTUM HA PYCCKUIA SI3bIK B HOSIOpe
2020 1. o6paszoBad HMOAI'D — Poccuiickuii aHaTOMMU-
yeckuii HoMeHKIaTypHbii komuteT (PAHK) mist Bbi-
IMycka HOBOTO M3[JaHMs aHaTOMUYECKO TepMMUHOJIO-
rum Ha pycckom g3bike. PAHK goryckan npumeHeHue
MHOSI3bIYHBIX TEPMMHOB B PYCCKOM TPaHCKPUIILINM,
eI OHM He MMEIOT JIETKUX B UCIONb30BaHUU PYC-
CKMX 3KBUBAJIEHTOB. MIHOSI3bIYHbIE TEPMUHBI, TPAHC-
KpuOGMpOBaHHbIE HA PYCCKUM SI3BIK, CJIEAYET CUMUTATh
MPEeAIIOUYTUTENbHBIMMU, KOIJAa OHUM IIMPOKO PpacIpo-
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CTpaHEHbI B KIMHUYECKON MeauiuHe. B crydasx npu-
MeHEHUST VMHOSI3bIYHBIX ¥ 3aMMCTBOBAHHBIX CJIOB BCE
TePMMUHOIIOTUYECKME COUETAHMS M MPOU3BOIHBIE CO-
CTaBJISIOTCST, MICXOASI M3 BBIOpPAHHOTO TepMuHA. IIpu
TPAHCKPUOMPOBAHMM MHOSI3BIYHBIX TEPMMUHOB, BBO-
IMMbBIX B HOMEHK/IATypy, PeKOMEHIyeTCsl COOIonaTh
HOPMBI CJIOBOOOPA30BaHMS ¥ TPaMMaTUKM PYCCKOTO
a3bIka. Komucens mobmBaiach TOro, YTOObI KasKIblii
JIATUHCKUI TepMUH MeXayHapOoaHOM aHaTOMMUYECKOM
TePMMHOJIOTUM HE MMeN HECKOTbKMUX PYCCKUX IKBU-
BJIEHTOB. B ciryuasix, Korma HabmiofaeTcs: Mcropude-
CKM pa3iMyHasl TPAKTOBKA aHATOMMUYECKOTO TEpPMMHA
B Poccuu 1 3a py6eskom, PAHK mipy mpoBeneHuu usme-
HEHMII PYKOBOICTBOBAICSI MPUHIIUIIOM, YTO PYCCKME
aHATOMMYECKME TePMMUHBI TO/DKHBI OBITH 10 BO3MOXK-
HOCTY OJM3KMMM [0 3HAYEHMIO K OMUIIMATbHBIM JIa-
TUHCKUM TepMKHaM [§].

[TpenyioskeHHYI0 aBTOPAMM CTAaTby HOBYIO MeEIM-
IIMHCKYIO KIAcCCUMGUKALMI0O MOKHO OTHECTY K KIVHMU-
YeCcKIM, KOTOpbIe 60Jee TeMOKPATUYHBI 1 JIETKO MOTYT
MO BEPTaThCsI MUSMEHEHVSIM, B OT/IMYME OT aHATOMMYEC-
KX Kimaccu@uKanmii, KOTopble MOXXHO CUMTaTh KOH-
CepBATUBHBIMM ¥ He TIOAJIEKANIIMM M3MEHEHVSIM.
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