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Background. Urgent osteosynthesis requires number of organizational, material, technical and staff resources.

Aim of the study — to determine advantages and disadvantages of existing strategies for osteosynthesis basing
on literature data and comparative analysis of organization of osteosynthesis on the first day after injury and at
a later time.

Methods. Data were collected through review of medical records from first half of 2021 calendar year and consist of
the patients have been treated by different types of osteosynthesis on the first day after admission to the hospital
and later. Average length of hospital stay (LOS) for surgical procedures and duration of the operative time were
compared.

Results. In total 266 osteosynthesis of the extremities immediately after admission to the hospital were performed
in the first half of 2021 in 260 patients. The most frequently performed ankle fractures fixation (20.7%) and
clavicle fractures surgical repairment (13.9%). Cases of early infections complications and no revision surgeries
required due to unstable fixation after urgent osteosynthesis were excluded. In the same period 659 delayed
osteosynthesis were performed. Mean value of inpatient day in patients, who underwent urgent surgery, was
8.40%16.67 days, while patients, who underwent delayed surgery, spent significantly greater (p<0.05) amount of
time in the hospital — 12.98+6.28 days in average.

Discussion. Three strategies of osteosynthesis exist: urgent surgeries, delayed surgeries in daytime in operating
rooms for planned surgeries and combination of these approaches. Urgent osteosynthesis surgeries do not lead to
infectious complications or unstable fixation, what makes them viable option while choosing treatment tactics in
case of some injuries. Precise determination of patient groups according to fracture pattern and its localization,
that can be operated on in urgent manner, is necessary. Moreover, introduction of urgent osteosynthesis requires
serious organizational measures. It is also necessary to perform economical assessment of described approach. Only
after solving these questions, it will be possible to make final conclusions about optimal strategy for performing
osteosynthesis.
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AxkmyansHocme. [17151 BBITIONIHEHMSI OTIepaluii OCTEOCUHTE3a IIePeIOMOB B HEOTIIOXKHOM TOPsIAKe HeOOXOOVIMO BBI-
TIOJTHEHME PsiIa OPTaHN3aIMOHHBIX, MATePUATbHO- TEXHUUECKIX U KaIPOBIX TPEOOBaHUIA.

Ilens uccnedosanus — Ha OCHOBAHMY CPaBHUTEIbHOIO aHAIM3a CTPYKTYPhI OTIepalinii OCTEOCHHTE3a, TPOM3BeLeHHBIX
B IIepBbIe CYTKM ITOC/Ie TPABMbI U B 60JIee MO3IHee BpeMsl, a TAKKe M3yUeHMs JaHHbBIX JIMTePaTypPbl OTIPeIeIUTh IIpe-
MMYILLECTBA ¥ HEAOCTATKM CYLECTBYIOIIMX CTPAaTeruii BoINIOJIHEHNS OIlepaluii OCTeOCUHTe3a.

Mamepuan u memodel. [lo MaTepuanam NePBUYHON MEIUIIMHCKON JOKYMEHTAI[MM, OIePallIOHHBIM JKypHajaaM U
6a3e PEHTTEeHOJNIOTUUYECKUX VCCIeNOBAaHMII OMpee/ieHbl MalMeHTbl, KOTOPbIM B repBoM moiayrogmuu 2021 r. 6bun
BBITIOJIHEHBI OIepalyy OCTEOCHMHTE3a B TeUueHMe MEPBbIX 24 4. MOC/Ie MOCTYIUIEHMS B CTallMOHAap, M MalMeHThI C
aHaAJIOTMYHOM TaTOoJIOrMel, OCTEOCMHTEe3 KOTOPbIM BBIMIOJIHEH B OTCPOUYEHHOM IOpSIIKE C OMpefAeeHueM CpegHero
BpeMeHM HaxXOXIeHMs MalleHTa B CTallMOHape ¢ MOMEHTA MOCTYIUIEHUS 4O U IOC/e oepalyu, a TakKke cpeqHeit
JIJIATETBbHOCTY XUPYPrUUeCKOro BMeIlaTeabCTBRa.

Pesynbsmamet. Bcero 3a repBoe nosyroaye 2021 . 6bIIO BBITIOTHEHO 266 omepanyii 0CTeOCHMHTEe3a KOCTel KOHEUHO-
CTei HermocpeACTBEHHO IIPU MOCTYIUIEHUY B cTalMoHap y 260 naieHTOB. Hanbosee 4acTo BBIOIHSIICS OCTEOCHH-
Te3 nepeyiomMmoB JiogabbkekK (20,7%) u kmouniibl (13,9%). [Tocie BeINTOMHEHS OTlepaluii OCTEOCMHTE3a B HEOTIOKHOM
Topsiike CyiydyaeB paHHel MHMEeKUUM W/ Wi PeBU3MOHHBIX orepaliuit Mo mMpuuMHe HeKaueCTBEHHOTO BBITTOMTHEHMS
TIePBUYHOTO OCTEOCUMHTE3a B TIEPUOJ, TOCITUTAIMU3ALNY He ObUIO. 32 TOT 5Ke Mepyog, ObIII0 BBITIOTHEHO 659 oTCpoUeH-
HbBIX oIlepauuit ocreocuHTesa. CpeIHMIT KOVMKO-IeHb Y NalMeHTOB, IPOONePUPOBAHHBIX B HEOTIOXKHOM MOPSIIKE,
cocraBui 8,40+16,67 nHei, B TO BpeMs KaK MaleHTbl, IepeHECIIEe OTCPOUYEHHOE XUPYPruuyeckoe BMelaTe/lIbCTBO,
HaxXoOMJIUCh B CTaIlMOHape B cpenHeM 12,98+6,28 nueit (p<0,05).

O6cyncdeHue. CyliecTByeT TPY CTPATETUM BBITIOJIHEHYST OTIEPAIMIA OCTEOCHHTE3a: HEOT/IOKHbBIE OTIepalMi, OTCPOUYEeH-
Hble oTiepalyi B JHEBHOE BPeMSI B IJIAHOBBIX OTIEPAI[MOHHBIX M KOMOMHAIMS 3TUX ITOAX0A0B. OTiepalu OCTe0OCMHTe3a
B HEOTJIOKHOM TIOPSIJIKE TIPU OTIpe/ieJIeHHbIX MOBPEXIeHMSIX 6e30MacHbl B TVIaHe KAUeCcTBa MX BbITIOTHEHWS U VH-
(beKLMOHHBIX OCIIOKHEHMI ¥ MUMEIOT ITPaBo Ha k13Hb. He06X0AMMO UeTKoe omnpee/ieHye TPYII 60JbHbBIX B 3aBU-
CMMOCTHM OT XapaKTepa U JOKaJMU3aluu IepeoMa, KOTOPhIM 11e7ecoob6pa3HO BhITIOTHEHME TTOJ00HBIX OTlepanuii.
Kpome ToTO, BHEZpEHME TTPAKTUKY BbITTOJIHEHMS OCTEOCHMHTE3a B HEOTIIOKHOM IOpsifKe TpebyeT MpoBeIeHus ce-
Pbe3HBIX OPTaHM3ALUVOHHBIX MepOoMpusITHii. KpaifHe BaskHO Takke IIPOBECTY IKOHOMMYECKOe 0O00CHOBaHMe 1ieJie-
€006pa3HOCTH U3JIOKEHHOTO MoAx0a. TOIBKO IMOoc/Ie pelieHus: BceX 3TUX BOIIPOCOB MOXKHO OyIeT caenaTh OKOHYA-
TeJIbHbIE BBIBOABI O IIPEATIOUTUTENBHOI CTpaTery BhINIOTHEHNS Olepaliuii OCTeOCHMHTE3a.

KiaroueBbie cj10Ba: 0CTEOCHMHTE3, OCTEOCMHTE3 B HEOTIOXKHOM IopdaakKe, HeOT/IOKHbI€ Oorepanyu, IjiaHOBbIe OIlepa-
VN, OTCPOYEHHbIE OIlepaunmn.
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BACKGROUND

The relevance of the problem of providing spe-
cialized inpatient care to patients with trauma
is beyond doubt. Thus, in each first-level trauma
center in St. Petersburg, more than 800 surger-
ies are performed per year for limb fractures.
Moreover, over time, in the absence of significant
changes in the number of patients in need of hos-
pital care, the share of those with multisystem
and concomitant injuries increases, as well as the
severity of polytrauma and both the total propor-
tion of open fractures of the long bones and de-
gree of damage to the soft tissues of the extremi-
ties [1]. These changes also affect the structure
of surgical interventions. Specifically, analysis
of the structure of surgeries shows a significant
increase in the proportion of surgeries for near-
and intra-articular fractures in 2010 compared
with the beginning of the first decade of the XXI
century. Moreover, the share of minimally inva-
sive osteosynthesis surgeries increased, which
was accompanied by a decrease in the number of
preoperative bed-days and, consequently, the to-
tal hospital stay after such surgeries [2].
Theoretically, to improve the work of a trau-
ma hospital, all patients with trauma requiring
surgical treatment, should undergo definitive
osteosynthesis surgeries immediately upon ad-
mission to the hospital, except for patients with
severe polytrauma, open fractures, high-energy
peri- and intra-articular fractures, and other
fractures accompanied by significant closed soft
tissue injuries. In such cases, primary extrafo-
cal osteosynthesis with external fixation devices
should be performed [3]. However, to organize
work in accordance with these principles, several
requirements must be observed. First, a team of
traumatologists should be on duty around the
clock, which can physically form a surgical team
without disrupting the reception of patients en-
tering the admission and diagnostic department.
Second, this team should have a high-level trau-
matologist on a 24-h basis, who cannot only per-
form complex surgeries but can also make deci-
sions about treatment approach and the choice of
the osteosynthesis technique. In addition, a 24-h
trauma operating room equipped with a basic set
of instruments for performing trauma surgeries,
necessary supply of sterile consumables for oste-
osynthesis, and an X-ray electron-optical image

intensifier (EOII) should be available. Finally, an
on-duty team is required, consisting of an anes-
thesiologist, a nurse anesthesiologist, a surgical
nurse, and an aide, who will ensure the work of
the trauma team. Therefore, ensuring adequate
work of the inpatient trauma service in accord-
ance with modern standards for the provision of
specialized trauma care requires significant addi-
tional costs for the hospital to increase the staff
schedule, equip additional operating rooms, and
purchase additional consumables for osteosyn-
thesis. This is a complex problem and cannot be
fully resolved in a single hospital without revising
the standards for staffing and financing trauma
care in the system of compulsory medical insur-
ance. Nevertheless, this problem can be solved to
a large extent even under these conditions.

The experience of international hospitals
demonstrates the possibilities and prospects of
emergency surgery with the competent organiza-
tion of the process of providing emergency medi-
cal care and clear patient routing [4, 5, 6, 7, 8].
However, most first-level Russian trauma centers
do not have algorithms for providing emergency
trauma care, particularly for performing emer-
gency osteosynthesis surgeries. On the contrary,
the delayed performance of osteosynthesis sur-
geries in elective operating rooms during day-
time and a combination of emergency and de-
layed options for surgical treatment of fractures
are possible.

This study aimed to determine the advantag-
es and disadvantages of existing strategies for
performing osteosynthesis surgeries based on a
comparative analysis of the structure of osteo-
synthesis surgeries performed on day 1 after in-
jury and at a later time. Literature data were also
analyzed.

METHODS

According to the primary medical documenta-
tion, dictated procedure reports, and X-ray data-
base of the I.I. Dzhanelidze Research Institute of
Emergency Medicine, patients who underwent
osteosynthesis surgeries within the first 24 h after
admission to the hospital in the first half of 2021
were identified. Surgical interventions were per-
formed in an antishock operating room equipped
with an orthopedic table and an X-ray EOII and in
an emergency operating room of the operating unit
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equipped with a surgical table without an X-ray
EOII. Accordingly, surgeries that required an ortho-
pedic table and/or direct intraoperative radiologi-
cal control could only be performed in an antishock
operating room. Surgeries were grouped according
to the localization of injuries and type of osteo-
synthesis. Surgeries in patients with multiple and
concomitant traumas were singled out separately.
Using the same method, patients with a similar pa-
thology, whose osteosynthesis was performed on a
delayed basis for the same period, were identified.
We determined the average hospital stay from
the time of admission and after the surgery and
the average duration of the surgical intervention,
presence or absence of revision surgeries, and
early infectious complications of osteosynthesis.

Statistical analysis

Statistical processing of quantitative data was
performed using Excel and basic statistics/tables
modules of the Statistica for Windows software
package. The nature of the distribution of the
studied data was determined using the Shapiro-
Wilk test. In the statistical analysis of changes
in the studied parameters, the nonparametric
Mann-Whitney test was used. Differences in indi-
cators were considered significant at p<0.05. The
frequency of the studied phenomena was ana-
lyzed by calculating the relative values expressed
as a percentage. Moreover, using the above pro-
grams, the average indices were calculated, in-
cluding their standard deviation, median, quar-
tiles, and maximum and minimum values.

RESULTS

In total, for the first half of 2021, at the
I.I. Dzhanelidze Research Institute of Emergency
Medicine, 266 osteosynthesis surgeries of the
limbs immediately were performed on 260 pa-
tients upon admission to the hospital. During
236 surgical interventions (88.7%), internal os-
teosynthesis was performed, whereas in the re-
maining 32 (11.3%) cases, an external fixation
apparatus was applied. Surgical stabilization of
the fracture was performed in 114 and 152 cases
in the antishock operating room and emergency
operating room, respectively. Data for individual
locations and segments are presented in Table 1.

For patients who underwent osteosynthesis
surgeries in the antishock operating room of the
trauma center, the osteosynthesis surgery was

performed after an average of 6 h 56 min+3 h 52
min from the time of hospital admission. The av-
erage duration of surgical intervention was 1 h
28 min+47 min.Moreover, patients with multisys-
tem and concomitant injuries underwent surgery
in the same operating room after an average of
3 h 20 min*1 h 43 min, and their average dura-
tion was 1 h 24 min#51 min.

Patients who underwent osteosynthesis sur-
geries in the emergency operating room of the
surgery unit stayed in the hospital for an average
of 6 h 27 min*3 h 01 min from the time of admis-
sion to the start of the surgery. The duration of
surgery in this group was 2 h 11 min*41 min.

During the study period, osteosynthesis sur-
gery was performed on 18 patients with multi-
system and concomitant injuries upon admission
to the hospital, including those with fractures
of the bones of the extremities. Moreover, in 14
(77.8%) patients with an injury severity of <25
points on the ISS scale, primary internal osteo-
synthesis was performed in accordance with the
protocol of early total care. In 4 (22.2%) patients
with more severe injuries, the fractures were im-
mobilized with external fixation apparatus in ac-
cordance with the damage control protocol and
Yu.N. Tsibin — A.N. Keyer medical approach-tac-
tical prediction method [9].

An analysis of the surgeries performed re-
vealed that osteosynthesis of fractures of the an-
kles (20.7%) and collarbone (13.9%) was most of-
ten performed. After emergency osteosynthesis
surgeries, there were no cases of early infection
and/or revision surgeries because of poor quality
of primary osteosynthesis during hospitalization.

In the first half of 2021, 659 elective osteosyn-
thesis surgeries were performed, along with 266
emergency ones, on patients who were not oper-
ated on urgently (925 surgeries in total). Moreover,
the average number of bed-days in patients who
underwent emergency surgery was 8.40%£16.67
days, whereas patients who underwent delayed
surgery had a longer hospital stay (p=0.025) for
an average of 12.98+6.28 days. The distribution
of two independent data samples does not corre-
spond to the normal one; therefore, the nonpara-
metric Mann-Whitney test was used to assess the
significance of differences. For individual locali-
zations, the sample sizes of bed-day values (with
non-normal distribution) enabled statistical anal-
ysis using the nonparametric Mann-Whitney test.
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Table 1
Number, type, and location of emergency surgical interventions depending
on the fracture location
Anti.shock Emergency Total
Segment Osteosynthesis | Operatingroom | operating room
n n n %

Collarbone Internal 1 36 37 13.9
Humerus Internal 6 5 11 4.1
]_30r1es .of the foyearm,
gllggg;?g;?;g i)sft ?}lle radial Internal 6 20 26 9-8
bone
Proximal femur Internal 16 0 16 6.0
Diaphysis and distal segment Internal 11 2 13 49

External fixation 4 5 9 34
Patella Internal 0 2 0.8
Lower leg bones Internal 24 3 27 10.2

External fixation 5 8 13 4.9
Ankle Internal 5 50 55 20.7
Foot bones Internal 1 2 3 1.1
Hand bones Internal 6 19 25 9.4
Polytrauma Combined 18 0 18 6.8
Pelvis Internal 8 8 3.0

External fixation 3 0 3 1.1
Total 114 152 266 100.0

The calculated p values in all cases were less than
the accepted significance level of 0.05.

The shortest hospital stay was registered for
patients who underwent osteosynthesis of the
foot bones, and it averaged 2.66*2.52 days. The
highest indicator of the average number of bed-
days was expectedly noted in patients with pelvic
fractures and polytrauma (30.07+39.92 days). The
maximum number of bed-days among patients
in this group was 136 days, which was explained
by the development of postoperative infectious
complications in a patient with polytrauma,
which required multiple repeated surgical in-
terventions. If we consider the average hospital
stay in all patients who underwent osteosynthe-
sis, then this value was 11.80+10.70 bed-days
(Table 2). Thus, we can state a significant de-
crease in the hospital stay of patients with the

injuries under study in the case of emergency os-
teosynthesis surgeries upon admission.

DISCUSSION

The problem of organizing surgeries for osteo-
synthesis of bone fractures in an emergency hos-
pital is long overdue. Unfortunately, the transi-
tion to modern standards of specialized trauma
care is hindered by several factors. First, most
hospitals were designed and built more than
20-30 years ago and are oriented toward the
extensive model of care that was implemented
at that time; these hospitals do not have the
number of operating rooms necessary to work
in the new conditions. Second, the current pro-
cedures for providing specialized trauma care
to patients with both isolated and multisystem
and concomitant injuries do not provide a suffi-
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Table 2

Number of surgical interventions and average number of bed-days depending
on the fracture location

Emergency surgery Elective surgery Total

Fracture location Number Bed-days Number Bed-days p Number Bed-days
Collarbone 21 2.40%1.14 50 10.88+£7.33 | 2.4x10-10 71 8.46%7.31
Collarbone— 16 3.81£2.59 0 0 - 16 3.8142.59
Proximal humerus 2.40%1.34 67 10.95%4.47 - 72 10.30+4.83
Humeral diaphysis 6 8.67%£10.52 39 13.10+5.34 - 45 12.50%6.29
Olecranon 16 4.81+6.10 37 10.59+5.93 | 0.00054 53 8.85%6.56
Bones of the forearm,
g‘ggggg}f;‘;ffft;lle 10 4.70+5.60 53 10.576.51 - 63 9.63+6.69
radial bone
Femoral neck 0 0 130 15.11%6.57 - 130 15.11+6.57
Pertrochanteric
fracture of the 16 10.63+4.44 149 | 14.67+5.98 | 0.000798 | 165 14.30+5.96
femoral bone
Subtrochanteric
fracture of the 0 0 20 14.85+5.67 - 20 14.85+5.67
femoral bone
Femoral shaft 4 11.50+8.39 8 9.50%2.62 - 12 10.20+4.95
Distal femur 18 6.78+6.84 15 13.47+7.09 0.00179 33 9.82+7.64
Patella 1.00+1.41 14 11.36%3.71 - 16 10.10%4.96
Proximal tibia 0 0 21 15.14%6.19 - 21 15.14%6.19
Diaphysis and Jower 40 7.95£9.28 6 16.50+12.86 - 46 9.09+10.10
Ankles 55 5.16%9.11 50 10.16%£3.59 | 4.9x10-15 105 7.5247.43
Foot 3 2.66%2.52 0 - 3 2.66%2.52
Hand 25 5.48+11.50 0 - 25 5.48+11.50
Pelvis and polytrauma 29 30.07£39.92 0 0 - 29 30.07+39.92
Total 266 8.40+16.67 659 12.98+6.28 | 1x10-17 925 11.80%10.70
min/max - 0/136 - 3/46 - - 0/136
Q1/Me/Q3 - 2/3/8.75 - 9/12/15 - - 6/10/15

min — minimum value, max — maximum value, Q1 - first quartile, Me — median, Q3 - third quartile.

This is a global problem and has not yet been

cient number of personnel to perform surgeries
at night. To ensure such work, the heads of hos-
pitals are forced to search out reserves and in-
crease the staff schedule with the introduction
of additional doctors and operating nurses®.

resolved even in developed countries.

Van der Wee et al. reviewed the provision of
emergency surgical care in different countries
and indicated great heterogeneity in the struc-

* The procedure for providing medical care to the population in the field of Traumatology and Orthopedics (approved
by order of the Ministry of Health of the Russian Federation of November 12, 2012, No. 901n) and the procedure for provid-
ing medical care to patients with concomitant, multiple, and isolated injuries accompanied by shock (approved by order
Ministry of Health of the Russian Federation dated November 15, 2012, No. 927n).
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ture and components of the acute care surgery
system worldwide [8]. Indeed, undoubtedly, high-
quality osteosynthesis, upon admission of a pa-
tient to a hospital, reduces significantly the du-
ration of hospital stay and thereby helps reduce
the number of beds without reducing surgical
activity. On the contrary, this practice requires
the availability of round-the-clock specialized
operating rooms with qualified personnel and
therefore a significant increase in funding, which
is not offset by a decrease in the bedspace capac-
ity of the trauma service.

Thus, various trauma pathologies and the
unpredictability of the number of patients with
fractures of varying severity who will be ad-
mitted to the clinic should be considered. All
these patients are traditionally hospitalized to
await surgery. This means that during periods
of significant workload, the expectation of sur-
gery lasts for several days, the duration of the
patient’s hospital stay increases, the excessive
burden falls on the operating room staff, and
the satisfaction of patients with the availabil-
ity (efficiency) and quality of medical care de-
creases. The problem is solved by introducing
additional surgical teams and even working at
night. Moreover, in recent years, surgeries per-
formed at night have increased the risk of com-
plications, treatment costs, and risks of loss of
health by hospital staff [10].

Furthermore, the vast majority of traumato-
logical surgeries can be performed on a delayed
basis without compromising their quality. For
example, in Finland, performing surgeries has
four categories of urgency, namely, extremely ur-
gent surgeries must be performed immediately,
category 1 surgeries must be performed within 3
h, category 2 must be performed within 8 h, and
category 3 must be performed within 24 h. In ad-
dition, in the range of osteosynthesis surgeries,
only fixation of femoral fractures is included in
category 3; therefore, other osteosynthesis sur-
geries are not performed on an emergency basis.
According to Oulu Level 1 Trauma Center, ex-
tremely urgent surgeries (4.5% of all surgeries)
were started in an average of 26 min after admis-
sion, and category 1 surgeries (9.7%) were started
after 59 min. Moreover, the target indicator was
achieved in 93% of cases. Category 2 surgeries
(23.3%) were started after an average of 337 min
with the achievement of the target value in 86%

of cases, and category 3 surgeries (62.5%) were
started in an average of 830 min after admis-
sion to the hospital with the achievement of the
target value in 62.5% of cases. As the urgency of
surgeries decreases, the proportion of interven-
tions performed in compliance with the target
indicators decreases. Furthermore, as the urgen-
cy decreases, surgeons choose the most suitable
patients for themselves, and haste often has a
negative effect. This leads to the postponement
of surgeries at the lowest category of urgency,
which include most osteosynthesis surgeries.
These patients often expect surgery at home [4,
6].

FitzPatrick et al. also reported the need for
gradation of surgeries depending on the urgency
of performing them. They provide data on the in-
troduction in 2003 of the concept of “emergency
surgical patient” at the level 1 trauma center of
the University of Pennsylvania. This patient needs
surgery within 24 h. Moreover, courses in trau-
matology for general surgeons were organized,
subsequently, the Trauma Case Management
Team was created. When comparing 1999 and
2003, the number of patients remained approxi-
mately the same, but the proportion of older pa-
tients increased. The severity of injuries on the
ISS scale slightly increased, amounting to more
than 13 points. The duration of hospital stay var-
ied from 5.5 to 6.9 days. The rate of refusal to pay
for treatment decreased from 4.6% in 1998 to
2.8% in 1999 after the Trauma Case Management
Team was established. This figure continued to
decrease and reached 0.5% in 2004. In 2004, the
rehospitalization rate was 1.8% compared with
4.0% in 1998 [5].

Among the systems that take into account
the priority categories of patients expecting
surgeries, the so-called traffic-light coding sys-
tem is noteworthy [6]. According to this system,
emergency surgeries are coded red and must be
performed within the first 8 h. Surgeries coded
orange are performed within 8-24 h, and those
in the yellow code must be performed within
24-48 h. Other interventions, which include most
osteosynthesis surgeries for isolated fractures,
are coded green and can be delayed for a longer
time. These patients, after first aid and examina-
tion, are discharged home to wait for the surgery
that is scheduled for a certain time. Given the
limited resources of operating rooms, the wait-
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ing time is often longer than previously planned
because of injuries that need to be treated first,
such as femoral fractures. This causes dissatis-
faction among the patients and staff, overloads
the wards, and forces surgeries to be performed
at night. The results of surgeries for proximal fe-
mur fractures are significantly worse when they
are performed later than 48 h after the injury;
however, there are no reliable data on the deteri-
oration of the treatment results of patients with
other traumatological pathologies requiring sur-
gical treatment, when the surgery is performed
later than 48 h. This is true for fractures of the
upper limbs. Outcomes of surgeries performed
beyond the working hours, including at night, are
the subject of long-lasting discussions. However,
night-time surgeons make more mistakes than
daytime surgeons. The risks of complications af-
ter surgeries performed on weekends are higher
than on weekdays [11]. The quality and safety of
surgical treatment performed by on-duty per-
sonnel are lower than those of interventions per-
formed during the daytime by surgeons who were
not on duty the previous night [12, 13]. In this
regard, the traffic-light coding system enables
distinguishing priority surgeries (proximal fe-
mur) and less urgent surgeries that are included
in the operating plan and performed during the
daytime in specialized operating rooms by expe-
rienced surgeons [10].

In this aspect, the experience of Sweden is
interesting, where the model of emergency as-
sistance ensures its high level for all citizens.
However, even there, the greatest organization-
al difficulties are caused by emergency surger-
ies that cannot be planned. Consequently, emer-
gency surgeries may be performed in an elective
operating room and conflict with elective sur-
geries when the operating room capabilities are
limited. This is true for very urgent surgeries. In
some cases, the postponement of the surgery
leads to additional patient suffering, a longer
rehabilitation period, and a deterioration in the
final functional result. Moreover, studies on the
cancellation or postponement of surgeries re-
veal suboptimal use of hospital resources and a
decrease in its income [7].

When analyzing the experience of Sweden,
Bhattacharyya et al. stated that despite the im-
provement of the material base and resources of
clinics and the introduction of new technologies,

delays in surgeries in trauma departments occur
every day. They are usually explained by a large
flow of patients with a wide range of injuries in
need of emergency care [14]. However, the real
emergency conditions in traumatology requiring
immediate intervention are acute compartment
syndrome, such as fractures, dislocations, and
other injuries accompanied by vascular damage.
Most other surgeries can be postponed without
harm; however, they should be performed as
quickly, as the patient’s condition is stabilized
and the hospital resources enable them to do it
[15]. Thus, emergency osteosynthesis surgeries
should be performed depending on the sever-
ity of injuries, general status of the patient, and
availability of the operating room. Moreover, in
some cases, elective orthopedic surgeries can be
postponed to perform emergency ones.

All reasons for delaying surgeries can be divid-
ed into patient-related and organizational ones.
A study of one of the centers in Sweden, which
included 9,500 traumatological and orthopedic
surgeries (46% elective and 54% emergency),
revealed that the priority in surgical treatment
was distributed as follows: fractures of the fe-
mur (osteosynthesis in the first 24 h), emergency
patients admitted to the hospital and awaiting
surgery, and patients who received primary care
and awaited a call for surgery (home pathway
surgery). The system of registration for the op-
erating room and calling patients from home was
organized well; however, a large number of de-
lays in performing osteosynthesis surgeries were
identified, which can be divided into organiza-
tional and medical ones.

The organizational causes of the delays are as
follows:

— Admission of patients with severe trauma,
who have priority in surgical treatment.

— An increase in the time of the previous sur-
gery relative to that planned previously.

- Change or cancellation of indications for
surgery.

— A decrease in the number of available inten-
sive care beds or departments.

— Lack of staff in the operating room and in-
tensive care unit, surgeons, or anesthesiologists.

In addition, organizational problems include
refusal of treatment in the clinic and transfer of
the patient to another hospital. Medical causes of
delays in surgical treatment are the aggravation

86 2022;28(2)

TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA



DISCUSSIONS / AONCKYCCUN

of the patient’s condition, development of infec-
tious complications, and desire of the patient to
undergo the surgery later or refuse it.
Consequently, surgery was postponed once in
18% of patients, twice in 4%, three times in 1%,
and four times in less than 1%. In addition, the
proportion of surgeries postponed and performed
on time did not change for 7 years; 21% of all
postponed surgeries were performed within 24 h
after cancellation, 41% of patients waited up to 3
days, 17% waited from 3 days to a week or longer,
and 6% of patients refused surgery in this clinic.
Specifically, 80% of causes of cancellations and
delays of surgeries were organizational, whereas
only 20% were due to medical reasons [7].
Another problem is that trauma clinics tradi-
tionally face a shortage of operating rooms for
osteosynthesis of fractures. Thus, such surger-
ies are often postponed and performed at night.
Moreover, the proportion of complications in pa-
tients operated on during non-working hours is
significantly higher than that in patients whose
surgery was performed in daytime, and the du-
ration of the same surgeries performed at night
is significantly longer than that performed dur-
ing the day. The solution can be the organiza-
tion of the work of one operating room reserved
for performing trauma surgeries. This was im-
plemented in 1999 at Massachusetts Hospital
where this operating room is open from Monday
to Saturday from 7:45 to 17:00 and is under the
supervision of traumatologists who determine
the sequence of surgeries depending on their
urgency. Other types of surgical and orthopedic
surgeries are not performed there. The priority
indications for the use of this operating room
are fractures of the ankles, lower leg, femur, and
hip joint, as well as open fractures. As a result,
the proportion of night surgeries decreased
from 28% to 9%. Moreover, the waiting list for
representatives of other subspecialties has sig-
nificantly decreased [14]. The desire to post-
pone the majority of surgeries for fractures to
working hours is understandable; however, an-
other important aspect of this problem should
be considered. The inability to perform surger-
ies reduces the job satisfaction of a surgeon who
deals with non-surgical treatment of closed
blunt injuries. To increase job satisfaction, a ra-
tional combination of surgical and non-surgical
treatment of fractures is required, but this re-

quires extensive skills in the personnel [16].

The international community has also not re-
solved the issue of who should provide emergency
trauma care to patients with fractures. In differ-
ent countries of the European Union, to provide
care to patients with skeletal trauma, different
training is required and appropriate certificates
obtained, namely, orthopedic surgery (Finland,
France, Italy, Norway, Portugal, Romania, Spain,
Turkey, Great Britain, Czech Republic, and
Germany), trauma surgery (Croatia, Luxembourg,
Netherlands, Czech Republic, and Germany),
and general surgery (Croatia, Luxembourg,
Netherlands, Greece, and Switzerland) [17]. The
modern trend in surgery is an increase in the
number of subspecialties and, accordingly, a de-
crease in the number of surgeries and manipula-
tions performed by doctors providing emergency
care. The more highly specialized the surgeon,
the less competent he/she is in issues of emer-
gency care, while emergency surgery and trauma-
tology require constant training [18]. Moreover,
there is a steady increase in the age of patients,
financial problems of hospitals, decrease in the
number of trained doctors, increase in speciali-
zation, and unavailability of consultants 24/7.
Physicians do not have enough opportunities for
training, which leads to a lack of specialists with
a certificate in traumatology. Duty traumatolo-
gists usually have a large amount of night work
while experiencing a shortage of elective surgery.
Therefore, in recent years, the problem of cen-
tralization of trauma care and subspecialization
of emergency trauma and surgical care has be-
come relevant [17, 18].

Thus, three strategies of osteosynthesis sur-
geries can be distinguished, namely, emergency
surgeries upon hospital admission, delayed sur-
geries in elective operating rooms during day-
time, and a combination of these two strategies.

Performing urgent surgeries of osteosynthesis
of fractures has benefits and drawbacks. Analysis
of the results of the L.I. Dzhanelidze Research
Institute of Emergency Medicine showed that
the practice of emergency osteosynthesis of iso-
lated fractures leads to a significant decrease
in hospital stay. Contrary to literature data, we
have not registered an increase in the number of
early osteosynthesis complications associated
with emergency surgery. Nevertheless, it appears
theoretically more adequate to perform surgeries
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during working hours when all the most experi-
enced surgeons are in the clinic, and in case of
intraoperative complications or unforeseen situ-
ations, they can be fully involved, and all clinic
resources are available. This is a global problem
and consists in the lack of operating rooms. The
desire of surgeons to operate should not be dis-
regarded, as it can be fully actualized during duty
hours. This is true for young surgeons.

Some fractures are quite difficult for osteosyn-
thesis, which is impossible to perform or can be
performed with inadequate quality by the team
of on-duty traumatologists. To avoid such situ-
ations, we have defined a list of osteosynthesis
surgeries that can be performed on an urgent ba-
sis. According to this list, internal osteosynthesis
is indicated in isolated and combined cases with
a favorable prognosis for the surgical treatment
of fractures and dislocations of the clavicle ac-
cording to Yu.N. Tsibin — A.N. Keyer, as well as
two-part fractures of the surgical neck of the
humerus, fractures of the olecranon, diaphyseal
fractures of the forearm bones, extra-articular
fractures of the distal radius, medial fractures of
the femoral neck (in case of indications for os-
teosynthesis), transtrochanteric, subtrochanter-
ic, and diaphyseal fractures of the femoral bone,
low-energy fractures of the tibial shaft, fractures
of the ankles (in the absence of pronounced soft
tissue edema), fractures of the patella, bones of
the hand and foot, fractures and dislocations of
the talus bone. Primary immobilization of the
fracture with an external fixation apparatus is in-
dicated in all cases with unstable hemodynamics
(systolic blood pressure <90 mm Hg), unfavora-
ble prognosis of surgical treatment according to
Yu.N. Tsibin — A.N. Keyer for fractures of the knee
and ankle joints, diaphyseal part of the lower leg
due to high-energy trauma, with open fractures
G2-G3 (according to the Gustillo-Andersen clas-
sification), fractures of the long bones of the low-
er extremities with polytrauma (ISS > 17) when
internal fixation is impossible, and unstable
damage to the pelvic ring (if it is impossible to
perform primary internal osteosynthesis of the
pelvic bones and stabilize the fracture).

The material presented herein is only the be-
ginning of a large work on the analysis of the
results and duration of inpatient treatment of
patients, depending on the timing of osteosyn-

thesis surgeries. The data obtained indicate that
emergency osteosynthesis surgeries with certain
injuries are safe in terms of the quality of their
performance and infectious complications and
deserve to be used. On the contrary, the optimi-
zation of the hospital operation during daytime
can decrease the need for emergency osteosyn-
thesis surgeries and reduce the load on the bed
capacity, making the problem of emergency os-
teosynthesis less urgent.

Regarding urgent osteosynthesis surgeries, it
is necessary to define clearly the groups of pa-
tients depending on the nature and location of
the fracture, that is, who should undergo such
surgeries, with the creation of adequate algo-
rithms for choosing a treatment method and
strict adherence to them. In addition, the in-
troduction of performing urgent osteosynthesis
requires serious organizational measures. Not
all trauma centers, even if they wish, can pres-
ently shift to such a practice of providing assis-
tance due to the peculiarities of the staffing and
organizational structure. Thus, conducting an
economic justification for the expediency of the
approach outlined is extremely important.

CONCLUSIONS

Nowadays, the trauma community lacks the una-
nimity of views on the optimal strategy for os-
teosynthesis surgeries. The lack of consensus is
due to the multifactorial nature of the problem,
which affects the organization of the provision
of specialized trauma care, financing, staffing
of the hospital, and professional training of the
personnel.

The conclusions about which strategy of os-
teosynthesis surgery is optimal can be made af-
ter an extensive discussion of this problem and a
deeper analysis of it.
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