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With beginning of active battle actions in Ukraine sharply
the amount of victim increased with the fire, mine-explosive and
comminuting damages of the musculoskeletal system both among
soldiery and peaceful population. Therefore the problems of treat-
ment and rehabilitation of victim because of battle actions in re-
cent year purchased the special sharpness. Objective. To analyse
the sources of literature on questions the grant of medicare in case
of fire damages of the musculoskeletal system and to define prob-
lems and perspective directions in restoration treatment of conse-
quences of battle traumas. Methods. The state-of-the-art review
of scientific works is conducted from the questions of treatment
of fire and mine-explosive damages of the musculoskeletal sys-
tem and their consequences. Results. It is shown that by the last
decades as a result of creation of modern shooting- iron and ex-
plosive projectiles scales and weight of traumatic damages grew
considerably, frequency of plural and united wounds grew also.
The fire traumas of the musculoskeletal system re accompanied
by plenty of complications and unsatisfactory by the anatomic and
functional results of treatment. Characteristic for such damages is
traumatic illness, that develops in reply to a battle trauma and has
long and complicated motion, high indexes of lethality and heavy
disability. Most frequent are traumas of extremities — 65—75 % and
in some battle operations — 80 anymore. Mine-explosive wounds
that is accompanied by massive belong to the heaviest traumas by
the damages of soft fabrics of extremities, main vessels and nerves,
development of compartment syndrome. By the damage of back-
bone and spinal cord characteristic high lethality (19,1-52,9 %) and
bar disability.Conclusions. Without regard to the far of the worked
out technologies of restoration treatment and rehabilitation of vic-
tim with fire and mine-explosive traumas, specialists continue to
perfect the methods of physical rehabilitation, and also work on
the removal of problems and defects that yet exist in organization
of rehabilitation measures.

I3 nouamkom akmuenux 6otiosux Oiti ¢ Yxpaini pizko 30invuiu-
Jackb KiNbKICMb NOCMpAaxscOanux i3 602HeNarbHUMu, MiHHO-8U-
OYyX08UMU U OCKOIKOGUMU YUIKOOJICEHHAMU ONOPHO-DYXOBOT
cucmemu sk cepeo GiliCbKoBUX, MAK i Mupno2o nacenenns. Tomy
npobnemu NiKy8anHaA i peabirimayii NOCMparicoanux yYHacuioox
botiosux Oiil ¢ ocmanHitl pik Habyau ocobausoi 2cocmpomu. Mema.
Tlpoananizysamu Odicepena nimepanypu 3 numManb HA0AHHA MeOUY-
HOI donomozu 6 pasi 802HENANLHUX YULIKOOICEHHAX ONOPHO-PYXO-
601 cucmemu ma U3HAYUMU NPOOAEMU Ul NEPCREKMUBHT HANPAMU
y BIOHOBHOMY NIKYGAHHI HACHIOKI6 0010601 mpagmu. Memoou.
IIposederno ananimuunuLl 02150 HAYKOBUX Npayb i3 NUMAHb JIKY8aAH-
HSl 6OCHENAIbHUX | MIHHO-8UOYX08UX YUIKOOICEHD ONOPHO-PYX080T
cucmemu ma ix nacnioxie. Pesynomamu. [loxkasano, wo ocmanmi-
MU 0eCAMUPINYAMU BHACTIOOK CIBOPEHHS CYUACHOI 80ZHENANbHOI
30poi ma eubyxo8ux cHaApAOié 3HAYHO 3POCTU MACUMAOU | MAXHC-
Kicmb mpasmamuyHux YUKoodcenb, makodlc 30i1buunacy 4ac-
Mmoma MHOICUHHUX | NOEOHAHUX nopaneHb. Boenenanvni mpasmu
ONOPHO-PYX0B0I CUCTEMU CYNPOBOOIUCYIOMBCS BEUKOIO KiNbKICMIO
YVCKIAOHeHb 1 He3a008IIbHUMU AHAMOMIYHUMY MA (DYHKYIOHAIb-
HUMU pe3yIbmamamu 1ikyeanus. Xapakmeprum 01 maKux yuKo-
0dicetb € MpasmMamuina xeopooa, sKa po3euUAcnsves y 6I0n06iob
Ha 60108y Mpasmy ma Mae 00e2uil i YCKIAOHeHUl nepebie, 6UCOKI
NOKA3HUKU IeMAIbHOCII 1 mAdiCKol ineanionocmi. Hattuacmiviumu
€ mpasmu Kinyisok — 65—75 %, a y oesikux 60tiogux onepayisx —
80 % i Ginvwie. J]o HAIMANCUUX MPABM HATCHCAMb MIHHO-8UOYXO06I
nopamHenns, AKi CynpoeoodiCyIombCs MACUBHUMU YUKOOICCHHAMU
MAKUX MKAHUH KIHYIBOK, MAICMPATbHUX CYOUH | HEp8is, po36um-
KOM KOMNAPMMEHM-CUHOPOMY. YIUKOOHCEHHAM XpeOma il CHUHHO-
20 MO3KY XapaxmepHi aucoxa nemanvricms (19,1-52,9 %) i cmiiika
ineaniousayiaro Bucnoexu. Heseadicarouu Ha 3HA4HY KilbKichmb
PO3DPOONEHUX MEXHON02I 8IOHO8HO20 NIKY8AHHA ma peabinimayii
nOCMpadicoOAnux i3 02HENAIbHUMU MAd MIHHO-8UOYXOBUMU MPAG-
mamu, paxisyi npoooeACyIoNtb YOOCKOHATIOBAMU CROCOOU Pi3uuHOT
peabinimayii, a makodic nPayioOmMy Had YCYHEHHAM npooaem I He-
QonliKie, sKI wje ICHylomb 6 opeanizayii peabinimayiiiHux 3axo0is.
Kmiouosi cnosa. Bocnenanviii, MiHHO-8UOYX0BI, VULKOOJCEHHSL, nepe-
Jiomu, 6011060 Mpasma, ONOPHO-PYX06a CUCIeMd, THBANIOHICb, 8i0-
HOBHe JIKY8AHHSl, peabinimayis.
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Introduction

In Ukraine, the problem of treatment and reha-
bilitation of patients with gunshot, shrapnel, and
mine-explosive injuries of the locomotor system and
their consequences is currently extremely acute. Se-
vere military events led to a large number of patients
with the specified injuries of the spine and limbs not
only among the military, but also among the civilian
population, which is one of the characteristic features
of modern warfare.

Considerable attention of researchers is given
to patients with fresh gunshot injuries of the mus-
culoskeletal system; this problem became especially
acute in our country with the beginning of hostilities
in Donbas in 2014. Today in Ukraine, both scientists
and teachers of higher medical institutions and doc-
tors of practical health care are actively working on
the problem of treating fresh injuries.

In recent years, a number of scientific findings
have been published on the issues of providing emer-
gency medical aid directly during hostilities, in which
modern principles of diagnosis and treatment of fresh
gunshot wounds of the limbs and spine are given, and
new modern treatment technologies are proposed.
Methodological recommendations and manuals for
the treatment of fresh combat injuries of the mus-
culoskeletal system have been developed and issued
[1-21]. These problematic issues are also actively dis-
cussed at scientific and practical events (conferences,
webinars, etc.).

Purpose: to analyze the sources of literature on
the provision of medical assistance in case of gunshot
injuries of the musculoskeletal system and to identify
problems and promising directions in the rehabilita-
tion treatment of the consequences of combat trauma.

Material and methods

An analytical review of studies on the treatment
of gunshot and mine-explosive injuries of the loco-
motor system and their consequences was conducted.

Results and their discussion

The conducted scientific studies show that in recent
decades, as a result of the creation of modern firearms
and explosive shells, the scale and severity of traumatic
injuries have increased significantly, and the frequen-
cy of multiple and combined injuries has also grown.
Gunshot injuries of the components of the musculo-
skeletal system are accompanied by a large number
of complications and unsatisfactory anatomical and
functional results of treatment [22—23]. Such injuries
are characterized by traumatic disease, which develops
in response to modern combat trauma and has a long

and complicated course, high rates of mortality and
severe disability [2, 4-5, 17-19]. This is also confirmed
by the experience of the war in Afghanistan, where
about 50,000 soldiers were wounded, traumatized and
contused, of whom about 2,000 (4 %) had their limbs
amputated. At the same time, it was found that the ab-
sence or defect of one lower extremity due to increased
load on a healthy person often leads to obliterating
endarteritis. Every fifth wounded person in that war
received a mine-explosive injury, which was usually
accompanied by a contusion, and subsequently in 50 %
of cases caused the development of hypertensive dise-
ase [22, 24].

During the First World War, it was determined
that the structure of combat injuries of the locomotor
system was dominated by limb injuries, from 50 to
70 %. In modern military events, limb injuries ac-
count for 65-75 %, and in some combat operations,
even 80 % or more [5-6, 10, 25-26]. Among all limb
injuries, 44.5 % are leg injuries, which lead to disabi-
lity in almost 64 % [12, 15, 25]. Today, gunshot frac-
tures of the bones of the tibia make up 19.5-42.1 %
of all fractures of the bones of the limbs, while diaphy-
seal fractures occur in 83.2 % of cases, metaphyseal
and intra-articular fractures in 16.8 % [6, 12, 15, 25].

Features of gunshot fractures of the tibia are
fragmented and comminuted nature (35.1-41.3 %)),
the presence of bone defects (9.1 %), injury to blood
vessels (4.8 %) and nerves (10.9 %). Purulent com-
plications occur in 50.4—60.1 % of cases, which in
38.2 % turn into osteomyelitis [4, 10, 15, 22-23].

The most serious injuries include mine-explosive
injuries, which are accompanied by massive dama-
ge to the soft tissues of the limbs, main vessels and
nerves, and the development of compartment syn-
drome. Popliteal arteries are damaged in 8.6-22.2 %
of the wounded, which subsequently leads to limb
amputation in 54.5-72.5 % of cases [4, 10, 15, 22-23].

In the general structure of sanitary losses,
the share of injuries of the upper and lower extremi-
ties is 62.5 %, the absolute majority of which (78.4 %)
are soft tissue injuries and 21.6 % are gunshot frac-
tures. A characteristic feature of modern combat
injuries is a large number of combined and multiple
wounds (32.1 %), the prevalence of shrapnel (62.9 %)
and explosive (25.6 %) injuries [5, 13, 21]. Fire frac-
tures of the bones of the lower leg were observed in
94.07 % of the wounded, limb separation at the level
of the lower leg in 5.93 %. Shrapnel injuries were re-
corded in 84.60 % of cases, bullet injuries in 12.05 %,
mine-explosive injuries in 3.35 %. 50.45 % of patients
had isolated injuries, 32.43 % had multiple injuries,
and 17.12 % had combined injuries [10, 15].
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Injuries to the spine and spinal cord account for
an average of 2 % in the overall structure of com-
bat trauma, but these injuries are among the most se-
vere, characterized by high mortality in 19.1-52.9 %
and permanent disability. In 25 % of cases, death
occurs immediately after receiving an injury, more
than a third of the wounded die during the evacuation
stages before hospitalization [2, 27-34].

Research conducted by scientists of the State Insti-
tution Professor M. I. Sytenko Institute of Spine and
Joint Pathology of the National Academy of Medical
Sciences of Ukraine in 2016, showed that 70—-80 %
of gunshot injuries to the spine and spinal cord are
combined or combined, accompanied by injuries to
the neck, chest and abdominal cavities. At the same
time, mine and shrapnel injuries of the spine domi-
nate over bullet wounds [29]. In 83 % of cases, spinal
injuries are combined with severe neurological symp-
toms, in 66 % there is a complete rupture of the spi-
nal cord or cauda equina [2, 27-31]. For this group
of patients, the standards and protocols of surgical
treatment of patients with fresh injuries of the spine
and spinal cord, which were developed by the «Trau-
ma Committee of the College of American Surgeons»
and recognized worldwide [2], are effectively applied.

In Ukraine for the period of 2014-2015, regio-
nal medical and social examination centers recog-
nized 2,338 combatants as persons with disabili-
ties, of whom 737 (31.5 %) were due to injuries
of the musculoskeletal system. Among them, the ma-
jority (45.6 %) were individuals with disabilities due
to injuries of the lower extremities, 29.6 % — upper
extremities, 24.8 % — polytrauma. The disability
was caused by persistent functional and irreversible
disorders — anatomical defects. In the first cases,
the patients needed medical rehabilitation, in the others,
limb prosthetics and socio-professional rehabilitation.
Amputation defects of the upper (2.3 %) and lower
(4.6 %) limbs were observed in the combat zones
of that time [35].

Nowadays, the problem of restorative treatment
and rehabilitation of individuals with the consequenc-
es of gunshot, mine-explosive and shrapnel injuries
of the locomotor system is becoming more and more
important. The use of physical rehabilitation aids in
the elimination of complications of gunshot frac-
tures of the limbs, for this purpose complex programs
are created, which include physiotherapy, massage,
post-isometric relaxation, kinesiotherapy, mechano-
therapy [36—40]. The leading place in the solution
of medical, social and economic problems of the post-
war period is occupied by the problems of restorative
treatment of old injuries of the locomotor system, re-

ceived during hostilities. Individuals who have been
in extreme war situations develop so-called post-trau-
matic stress disorders, and various psychosomatic
diseases begin to manifest a few months after return-
ing to normal life. It was also found that compared
to civilians, combatants are 2-3 times more likely to
suffer from such diseases as hypertension, gastritis,
peptic ulcer disease of the stomach and duodenum,
and people with disabilities are more likely to have
problems related to functional disorders from re-
ceived wounds and injuries [37, 41-43].

It is important to emphasize that combatants are
a special contingent that needs multidisciplinary re-
habilitation, but, unfortunately, its level remains in-
sufficient. Carrying out rehabilitation measures for
military personnel has its own characteristics, since
participation in combat actions, which were accom-
panied by huge physical and psychological load, ge-
nerate powerful combat stress [37].

Based on the analysis of modern scientific litera-
ture, there are currently various clinical and func-
tional methods of restorative treatment for this group
of patients, but there are no uniform methodological
approaches to the organization of medical, profes-
sional and social rehabilitation. In this regard, there is
aneed to create optimal options for carrying out treat-
ment and prevention and rehabilitation measures [44].
At all stages of treatment of the wounded, it is im-
portant to follow the principles of consistency and he-
redity of the medical services of the armed forces and
civilian health care institutions [24]. The timeliness,
complexity, continuity of the rehabilitation process,
the fastest return of patients to a full-fledged psycho-
social life, and the maximum recovery of lost work-
ing capacity are very important [37, 46]. It is promi-
sing in the near future to develop a more advanced
system for carrying out rehabilitation treatment and
preventive measures, as well as technologies for re-
storative treatment of the consequences of gunshot
injuries of the musculoskeletal system in the distant
period [30-33, 43—45].

It remains important to analyze the effectiveness
of rehabilitation measures for the named contingent
of victims. It has been proven that the rehabilita-
tion prognosis of treatment results also depends on
the rational preparation of rehabilitation programs
with the determination of rehabilitation potential and
the implementation of an individually selected reha-
bilitation algorithm [47]. The rehabilitation potential
of patients with gunshot wounds can be increased by
improving the system of organizing medical care al-
ready at the early stages of treatment, for which it
is necessary to systematize existing knowledge and
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analyze errors [44, 48—50]. It is also appropriate to
study the factors that influence the level of rehabilita-
tion potential, the possibilities of its implementation,
and the level of rehabilitation prognosis in musculo-
skeletal disorders [43, 44, 48-52].

The effectiveness of treatment and measures
of medical rehabilitation largely depend on the level
of training of medical personnel, material and tech-
nical support of the medical institution, compliance
with the basic principles of medical rehabilitation.
They are as follows: early onset, comprehensive-
ness, individualization of medical rehabilitation pro-
grams, phasing, continuity and consistency, as well
as persistent cooperation of the patient and doctor.
At the same time, it is important to adhere to a social
direction, to constantly monitor the adequacy and ef-
fectiveness of medical measures [38].

The fact that the state program «Rehabilitation
of War Injuries in Ukraine» has been created, which is
being implemented with the support of the European
Union and Switzerland, shows the relevance of the prob-
lem. The goal of this program is to develop rehabilitation
standards at the global level aimed at restoring not only
the physical and psychological state of patients, but also
their return to a full life (preserving work and social
contacts). A digital rehabilitation system is also being
created, which will improve the work of rehabilitation
commissions and rehabilitation centers [53].

Conclusions

The problem of medical rehabilitation of indivi-
duals with combat injuries of the locomotor system
is quite complex and requires further study. At each
stage of rehabilitation, the joint activity of doctors
of various specialties is important: orthopedists-trau-
matologists, therapists, surgeons, psychologists, re-
habilitators-methodologists of physical therapy and
rehabilitation, etc.

Functional prognosis of the treatment of patients
with gunshot wounds depends on the rational formu-
lation of rehabilitation programs with determination
of rehabilitation potential and implementation of an
individually selected rehabilitation algorithm.

Solving problematic issues will provide an oppor-
tunity to improve the results of treatment and rehabi-
litation of patients with combat injuries of the muscu-
loskeletal system.
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