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In the treatment of victims with gunshot fractures of the long
bones of the limbs, important importance is attached to determin-
ing the need and conditions for performing conversion (replacing
the fixation method) with the formulation of reasoned indications.
At the first stage of specialized care, such patients are fitted with
external fixators, which provides adequate stabilization and simple
wound care. Their conversion at the second stage to intraosse-
ous increases the effectiveness of treatment. The aim: To analyze
the results of using a scoring scale to substantiate the replacement
of the fracture fixation method in the system of treatment of vic-
tims with combat limb injuries. Methods. The medical documen-
tation for the period 2014-2021 was studied. The number of pa-
tients with gunshot fractures of long bones was 350, the average
age was (36.4 + 1.42) years. Patients were divided into two groups:
the main group (193 wounded) — in the preoperative period, the
author’s scale «Assessment of the possibility of conversion» was
used; comparison (157 people) — point assessment was not per-
formed. Methods. Descriptive, comparative analysis, systematic
approach, statistical. The SF36 questionnaire was used to assess
patients' quality of life. Results. The analysis of treatment results
in the long term (1.2—1.5 years) showed that the use of the author's
scale in the preoperative period and the subsequent treatment made
it possible to improve the subjective quality of life indicator by an
average of 22.2 %. Conclusions. Justification of the expediency
of replacing the fixation method during the treatment of patients
with gunshot fractures of long bones using the developed scoring
scale makes it possible to avoid unjustified conversion, reduce risks
and minimize the occurrence of infectious complications.

Y nikysanns nocmpascoanux iz 602HenantbHUMU NEPENOMAMU O08-
2UX KICMOK KIHYIBOK 8AXCIUGE 3HAYEHHA HAOAEMbCS BUSHAUEHHIO
HeoOXiOHOCMI Ma YMO8 BUKOHAHHSL KOHEEPCIT (3aminu Memooy ¢hik-
cayii) 3 PopMYNIOBAHHAM apeyMeHMOBAHUX NOKa3anb. Ha nepuiomy
emani cneyianizoeanoi 0onomoau makum nayicHmam 6CmaHos-
JII00Mb 308HIWHI Qhikcamopu, wo 3abe3neuye adekeammy cmaoii-
sayiro ma npocmuil 002140 3a panamu. Kowsepcis ix Ha opyeomy
emani Ha 6HYMPIUHbOKICIKOBT NIOBULYYE eeKMUBHICTIb TIKYBAHHS.
Mema. lpoananizyeamu pe3yrsmamu 3acmocy8ants 6aIbHOT WKA-
2 07151 OOTPYHMYBAHHSL 3aMIHU Memooy (ikcayii nepeiomie y cuc-
memi JKYBAHHS ROCMPANCOAIUX i3 OOU08OI0 MPABMOIO KIHYIBOK.
Memoou. Busuerno meduuny doxymenmayiro 3a nepioo 2014-2021 pp.
Kinvkicmo nayicnmis 3 602HenabHUMU NepesioMamu 0082Ux KiCmok
ckaana 350, cepeoniii ik — (36,4 = 1,42) pokis. Xeopux poznodinunu
Ha 06i epynu: ocnosua (193 nopanenux) — y nepeoonepayitinomy
nepiodi sukopucmaua asmopcvka wikaia «Oyinka moxcausocmi
nposedeHHs KoHeepciiy, nopienanua (157 ocio) — banvhe oyinro-
8aHHs He npogoouny. Memoou. Onucosuil, NOPIBHATLHOLO AHATI3Y,
cucmemno2o nioxoody, cmamucmuynui. /s oyinosanna akocmi
Jlcumms nayienmis gukopucmogyganu onumyeanviux SF-36.
Pesymomamu. Ananiz pesynmvmamis JiKy8aHHs y 6I00ANeHH] mepMi-
Hu (1,2—-1,5 poxy) nokasas, wo GUKOPUCIMAHHS ABMOPCLKOL WIKATU
y nepedonepayitinomy nepiodi ma nposedere nooanblie JiKy8aHHs.
oae 3mo2y NOKpawumu cyd eKmusHUtl NOKA3HUK AKOC JHCUMIMSL
6 cepeonvomy Ha 22,2 %. Buchoexu. O6IpynnyeanHs 0oyitbHOCMI
3aminu Memooy ikcayii nio uac AiKy8anHs NAyYicHmie i3 60eHeNnalb-
HUMU nepeomMamu 0062UX KiCHOK i3 GUKOPUCIANHAM pO3podieHol
6a1bHOT WIKAU 0GE MOICTUGICMb YHUKHY MU HEGUNPABOAHO20 BUKO-
HAHHS KOHBEPCIl, 3MEHWUMU PUSUKYU MA MIHIMIZY8AMU GUHUKHEHHS
iHpexyitinux ycxkaaouensv. Kmouosi ciosa. Boenenanvhi nepenomu,
Xipypeiune TiKy8anHs, Koneepcis, banvha wikana SF 36, barvha wika-
710 OYIHIOBAHHSL MOICTUBOCINT NPOBEOEHHS KOHBEPCI.
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Introduction

Treatment of gunshot fractures of long bones is
a complex and multi-stage process. The patient has
to go from the initial fixation with extrafocal devices
to the moment of full fusion and restoration of func-
tion of the damaged limb [1-3]. At the same time,
it is of great importance to determine the necessity
and conditions of the conversion with identification
of the relevant indications for its implementation, as
well as to its reasoned execution [4].

Conversion is the replacement of external fixation
systems with submerged metal structures, the imple-
mentation of which depends on many factors listed
in this article. There are no reliable sources in the li-
terature regarding examples of the use of scores
to assess the possibility of a reasoned replacement
of the fixation method. So at the moment there are
different opinions about the terms and indications for
performing the conversion. Some authors, conside-
ring the issue of replacement of the fixation method,
take into account their own experience; others keep
in mind results of analysis of laboratory indicators
or instrumental methods of study, visualization using
radiography, etc. But there is no generally accepted
approach and reasoned opinion.

In some scientific publications, attention is fo-
cused on the need for external fixation as the first
stage of treatment of patients who seek medical at-
tention due to gunshot fractures of the long bones
of the limbs. According to the authors, this pro-
vides adequate stabilization and simple wound
care, and the installation of intraosseous fixators
at the second stage increases the effectiveness
of treatment [5].

Other researchers draw attention to the fact that
the final treatment of patients with gunshot fractures
of long bones with the use of external osteosynthesis
systems is an ideal method that provides good long-
term results with a certain frequency of complica-
tions [6]. At the same time, in their opinion, there is
no need to use open invasive surgical interventions,
which can also lead to the development of infectious
complications. However, a retrospective compara-
tive clinical study (level of evidence 3) showed no
differences in the frequency of complications and
functional results between groups of patients who
were fitted with an external or intramedullary fixa-
tor for the treatment of gunshot diaphyseal fractures
of the femur [7].

That is why the issue of replacing the method
of fixation is a subject of debate, because early con-
version increases the risk of infection of the surgical

wound and the subsequent development of gunshot
osteomyelitis, and the use of external fixation devices
as a method of final treatment of gunshot fractures
of long bones mostly leads to the development of con-
tractures and functional limitations [6, 8]. However,
the reasoned replacement of the fixation method is
a certain key to successful restorative treatment
of patients of this severe category, because it creates
optimal conditions for correcting the position of bone
fragments, their stable fixation, and allows the medi-
cal rehabilitation process to begin as soon as possible
after the injury [4]. Therefore, the issue of implement-
ing a balanced and reasoned conversion is currently
relevant and requires further study [8].

Purpose: to analyze the results of apply-
ing the point score of the possibility of replacing
the method of fracture fixation in the system of treat-
ment of patients with combat injuries of the limbs.

Material and methods

The study materials were discussed and ap-
proved by the Bioethics Committee at the State Es-
tablishment Institute of Traumatology and Orthope-
dics of the National Academy of Medical Sciences
of Ukraine (Protocol No. 1 of 25.01.2023).

The study involved an assessment of statistical
data of the ATO/JFO for the period of 2014-2021.
The number of patients with gunshot fractures
of long bones was 350. The average age of the wound-
ed was (36.4 + 1.42) years. The patients were divided
into two groups: the main group (193 wounded), for
whom the «Evaluation of the possibility of conver-
sion» score was used in the preoperative period; com-
parison group (157 patients) for whom scoring was
not performed. The comparison groups did not differ
among themselves in terms of age, gender, clinical
and nosological structure, origin of injury, nature and
severity of gunshot wounds (p > 0.05), and the study
sample was representative.

In order to assess the possibility of conversion
under the conditions of a gunshot wound in the pre-
operative period, the elaborated score «Evaluation
of the possibility of replacing the fixation method»
was used. It takes into account the criteria listed in
the Table.

Research methods: descriptive, comparative ana-
lysis, systematic approach, statistical. Statistical ana-
lysis of the information obtained during the research
was carried out using the IBM SPSS Statistics Base
v.22 application software package.
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Table
Score for assessing the possibility of replacing the fixation method
Indicator Description Score
1 2 3
15681505 type L } Gustilo Anderson (1)
Wound size, (cm) N type
’ 10-20 type 111
over 20
20-30
Duration of healing of a gunshot wound, (days) 3040
40-60
Absent
Trophic changes in the skin of the limb Mild
Moderate

Trophic ulcers

The state of the tissue of the segment
in the area where the conversion is performed

Without abnormalities
Presence of displaced pieces
Cicatricial skin defect
Muscle defect

Consequences of compartment syndrome (ischemia, clinical manifestations)

Foreign bodies

Absent
Single of small size
Multiple of small size
Bullets, large fragments

Concomitant abnormality

Varicose veins
Obliterating diseases of main vessels
Diabetes: compensated

decompensated

Structural changes of bones

Absent
Signs of local osteoporosis
Signs of generalized osteoporosis

The degree of inflammatory changes in the area
of removed rods (spokes)

Absent
Local inflammatory changes of soft tissues
Rod osteomyelitis

Damage to the main arteries of the segment
due to injury with signs of ischemia

Absent
Restoration of blood flow after injury
Partial lack of blood flow (arterial ligation)

Phlebothrombosis

Absent
PTS
Present at the moment of examination

Microflora during primary bacteriological
examination of wound contents

Not detected
Gram-positive
Gram-negative

MRSA

Dynamics of body temperature normalization during
the treatment of a gunshot wound

Available, with a tendency to normalization
Wave-like
Absent

N O | UNWINDNOOD|UNWO| NFOD[NWOD|WFR O NWIDFR,[NW—ALO NMNWND—~LO[WNW—O|W—O|W

At the moment of conversion planning:

Edema

Absent
Slight pastiness
Moderate

Area of surgical intervention

Hardened scars
Sutures not removed, holes from EFD
Signs of inflammation of the limb segment

Body temperature, (°C)

36.5-36.9
37.0-37.3
37.4-37.7

CRP level, (mg/l)

0-10
Less than 50
Over 50

NWO | NWO | NWOoO |W~—O
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Continuation of Table

2

Platelet level

less than 8 x 10°
8-10 x 10°
10 x 10° and more

ESR, (mm/h)

less than 15
15-30
over 30

WO | WwWwo | Ww

Note. EFD — external fixation device, PTS — post-thrombotic syndrome; MRSA — methylene-resistant Staphylococcus
aureus; CRP — C-reactive protein; ESR — erythrocyte sedimentation rate

Results and their discussion

In order to determine the possibility of conversion
in the preoperative period, 197 patients of the main
group were evaluated according to the proprietary
point score. In the comparison group (157 people),
the conversion was applied according to subjective
indications.

According to the score (Table), 0 points accord-
ing to a certain criterion characterize confidence
in performing the conversion, 1 point means that
the indicator does not significantly affect the plan-
ning of the conversion, 2 — possible impact of the in-
dicator, 3 — uncertainty regarding the performance
of the conversion, 5 —impossibility of its perfor-
mance. After calculating the points for all criteria,
their sum was received, according to which the re-
placement of the method of osteosynthesis of a frac-
ture due to a gunshot wound was determined:
0-5 points — conversion is possible, 6—9 — uncer-
tainty (its possibility is not excluded, but additional
examination or correction of medical indications is
necessary), more than 10 - contraindicated.

The SF-36 questionnaire was used to assess
the patients' quality of life, which reflects the general
well-being and the degree of satisfaction with those
aspects of a person's life that are affected by the state
of health. The SF-36 consists of 36 items grouped into

0,
60,06)

50,00
40,00
30,00

20,00
10,00
5(80-100) 4 (60-75) 3 (40-55) 2 (20-35) 1 (0-15)

=Main group =Comparison group

Figure. Graphic display of the subjective results of the treatment
of patients of the main and comparison groups according to
the SF-36 scale in the long term (1.2-1.5 years)

eight scales: physical functioning, role functioning,
bodily pain, general health, vitality, social function-
ing, emotional state, and mental health. The indica-
tors of each score are compiled in such a way that
a higher value of the indicator (from 0 to 100) cor-
responds to a better assessment on the selected score.
They comprise two parameters: psychological and
physical components of health. The long-term re-
sults of treatment were evaluated in terms of 1.2 to
1.5 years. The ratio of patients of the main and com-
parison group according to the subjective assessment
of the quality of life is shown in the Figure.

The assessment of the results of restorative treat-
ment of the comparison group patients in the long term
(1.2-1.5 years) according to the quality of life assess-
ment scoring (SF 36) showed that in the main group,
53.6 % of patients received a score of 5 overall, 4 —
276,3 —11.7,2 — 5.6, 1 — 1.5 %. In the comparison
group, the indicators were as follows: score 5 — 34.5 %
of patients, 4 — 32.1,3 — 21.1,2 — 7.7, 1 — 4.6 %.
That is, the use of the «Evaluation of the possibility
of conversion» scoring in the preoperative period and
the performed justified further treatment improves
the subjective assessment of the quality of life by
an average of 22.2 %. Thus, a justified replacement
ofthe osteosynthesis method (external fixators to in-
ternal fixators) is an important step in the treatment
of patients with gunshot fractures of long bones. This
statement is consistent with the opinion of other re-
searchers about the safety and effectiveness of replac-
ing temporary external fixation with intraosseous fixa-
tion in patients with a Gustilo type III or less open
fracture of the lower extremity in satisfactory general
condition and the state of soft tissues [8]. The same
conclusion was reached by the authors regarding pa-
tients with multiple injuries who are in a critical condi-
tion [10], observed in patients with gunshot wounds.

Conclusions

Replacing the method of osteosynthesis (exter-
nal fixators to internal ones) is an important step
in the treatment of patients with gunshot fractures
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of long bones. At the same time, a rational and com-
prehensive assessment of all indicators in the preo-
perative period is a guarantee not only of a successful
surgical intervention, but also a criterion for reducing
the risk of complications.

Justification of the expediency of replacing the fi-
xation method during the treatment of patients with
gunshot fractures of long bones using the elaborated
scoring scale «Evaluation of the possibility of replac-
ing the fixation method» makes it possible to avoid
unnecessary conversion, reduce risks and minimize
the development of infectious complications.

The assessment of treatment outcomes in the long
term (1.2—1.5 years) showed that the use of the propri-
etary scale «Evaluation of the possibility of conver-
sion» in the preoperative period and the subsequent
treatment made it possible to improve the subjective

quality of life indicator by an average of 22.2 %.
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