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Aim of the study. The aim of the study was to comparatively investigate
changes in the main components of peripheral blood that directly affect
the regeneration of damaged tissues in patients with gunshot and non-
gunshot injuries of the maxillofacial tissues.

Materials and methods. The study included 27 patients aged 30-35 years
with traumatic open fractures of the mandible of gunshot and non-gunshot
origin, accompanied by soft tissue injuries. Among them, 14 patients had
gunshot injuries, and 13 patients had fractures resulting from road traffic
accidents (RTA).

Patients with gunshot injuries were admitted to the Department of Surgical
Dentistry and Maxillofacial Surgery for further treatment on the 7th-10th
day after osteosynthesis with titanium mini-plates using the intraoral method
in hospitals of the Armed Forces of Ukraine. The fractures were localized in
the body and angle of the mandible. Patients who sustained injuries in RTAs
underwent similar surgical interventions. Healing of soft tissue wounds in
both groups of patients was uncomplicated.

Peripheral blood parameters were analyzed once, in an automated mode,
on the 7th-10th day after injury at the laboratory of the Ternopil Regional
Clinical Hospital. The following parameters were assessed: platelet count,
total protein level, neutrophil and lymphocyte counts, and the neutrophil-to-
lymphocyte ratio (NLR).

Results and discussion. The study revealed that the platelet count in
patients with gunshot injuries was significantly higher compared to patients
who sustained soft tissue injuries of the maxillofacial area in road traffic
accidents (RTA). However, the total protein level in the blood of patients with
gunshot injuries was significantly lower. A difference was also observed
in the neutrophil-to-lymphocyte ratio, which was lower in patients with
gunshot wounds. The number of neutrophils did not differ significantly
between the compared groups.
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Conclusions. The comparison of regenerative capacity indicators in patients
with gunshotand non-gunshotinjuries shows thatgunshotinjurieshave amore
pronounced effect on structural and functional disturbances in remote areas
of the body due to their higher kinetic energy. Among the studied indicators
of regenerative capacity, the following were identified: a significant increase
in platelet count, a decrease in total protein levels in the blood, and a lower
neutrophil-to-lymphocyte ratio in patients with gunshot wounds.
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Kiro4oBi ci1oBa: BOrHeIlajbHi
Ta HEBOTHENAJIbHI YpaskeHHS
TKaHuH LJI]], pereHepaljifina
3[ATHICTh OpraHi3My, nepude-
pUYHa KPOB.

ITaToreHe3 BOTHeINAJIbHUX paH, Ha BIAMIHY Bijj IHIIUX TpaBMaTHYHUX
YILIKOIPKeHb, Ma€ HU3KY OCOOJIIMBOCTEMN, ITOB’I3aHUX i3 BUCOKOIO KiHETHU-
HOI0O eHepri€l0 paHeBOTO areHTa, L0 3YMOBJIIOE PO3BUTOK CHCTEMHHX
$yHKI[IOHaJIBHUX NOPYIIEeHb B opraHi3Mmi [10, 13, 14]. OpHieo 3 mepuIux
JIAHOK, SIKa 3a3Ha€ BIJIUBY, € CUCTeMa IepudpeprUuHOi KpOBi, TOMy 3MiHH
KIJIBKOCTI QOpPMEHUX eJIeMeHTiB KPOBI, Kl 6e31ocepeHb0 6ePyTh y4acTh
y 3aTO€HHI paH, MO’KHA TPAKTYBaTH K OJUH i3 IIOKa3HUKIB pereHeparlii-
HOI 3[IaTHOCTI opraHismy [12, 15].

Meta gociaifpkeHHs. Y IOPiBHSUIBHOMY acCIeKTi JOCIIIUTH 3MiHU OCHO-
BHUX KOMIIOHEHTIB NlepudepryHOi KPOBi, sIKi 6e311ocepeHb0 BIUIUBAIOTh
Ha pereHepaliiio MOIKO/HKEHUX TKaHUH, Y IOCTPaXXAaJIuX 3 BOTHENaJIbHU-
MU i HeBOTHeNIaJIbHUMH YPa)KeHHSIMHU TKaHUH [T/

Marepiaau i MeTomu. [ JOCIIPKEHHS Bili6paHO 27 MOCTpakgalux
BikoM Bif 30 0 35 POKIB i3 TpaBMaTUYHUMU BiJIKPUTHUMHU IlepeioOMaMH
HIDKHBOI II[eJIeIH BOTHENAJIbHOTO 1 HEBOTHENAaJbHOTO XapaKTepy, SKi
CYIIPOBO/KYBAJIUCh TPaBMOIO M’SIKUX TKaHUH. CepeJ; HUX BOTUHeIaJIbHI
ypaskeHHs 6ynH y 14 mocTpaxpaaiux, y 13 ImocTpaskfaaux — IepeioMH,
OTPUMaHI y AOPOXXHBO-TPAHCHOPTHHUX mnpurogax (ATII). ITocTpaxkpa-
JIi 3 BOTHENaJIbLHUMU YpaXeHHSIMH IIOCTYNaJlu BifJiJeHHs Xipypriuyxoi
CTOMATOJIOTII Ta IeJIelTHO-IUIeBOl Xipypril [iyIg Io4aIbLIOro JIIKyBaHHS
micist MpoBeleHHSI OCTEOCHHTEe3Y y IMINUTaNIX 36poiHuX Cuil YRpaiHu Ha
7-10 meHb Mmicis IPOBeeHHSI OCTEOCUHTE3Y TUTAHOBUMH MIiHIIIaCTHHA-
MH BHYTPIITHBOPOTOBHUM MeETOZOM. IlepesloMH JIOKajli3yBajJMCh B MeX-
ax Tijla I KyTa HWKHBOI 1Lieseny. ITocTpakganuM, sIKi OTpUMand TpaBMHA
B JITII npoBOAUIUCH aHAJIOTIUHI OllepaTUBHI BTPyYaHHs. 3aTOEHHS paH
M’SIKMX TKaHHUH y IOCTPaXXAaJIUX 060X TPy IPOTiKauo 6e3 yCKIaJHEHb.
JociipKeHHS IOKa3HUKIB ITlephUdepruyHOi KPOBi IIPOBOAUIOCH B aBTOMa-
TH30BaHOMY PEeXHMi 0fHOpPa3oBo Ha 7-10 meHsb micias TpaBMH B jabopa-
TOPHOMY BiffiiieHHs TepHONIBCHKOI 061aCHOI KIiHIYHOI TiKapHi. BU3Ha-
YaJii HaCTyIIHI ITOKa3HUKU: KiJIbKICTh TPOMOOLIUTIB, PiBeHb 3araJbHOTO
6i/1Ka, KiJIbKiCTh HEHTPOQIIPHUX JIEHKOIUTIB, ITIMPOLUTIB i BUpaxoByBa-
JIM HeUTpodinbHO-TiMdonuTapHe criBBigHOomeHHs (HIIC).

Pe3ynbTaTH Ta iX 0GrOBOpPeHHs. B pe3ynbTaTi JOCTiHKEeHb BCTAHOBIEHO, 1110
KUIBKICTb TPOMOOIUTIB Y IOCTPasKAAJIHX, SIKi OTPUMAaJIU BOTHEIIa/IbHI ypaskeH-
Hs 6yJ1a JOCTOBIPHO BHUIIOI0 Y MOPIBHSHHI 3 MOCTPasKAAIMMH, SIKi OTpUMain
TpaBMU M’SIKUX TKaHUH JI/T y JTII. OqHaK piBeHb 3arajabHOro 6iKa B KPOBi
y IIpU BOTHENIAJIbHOMY YpPaKeHHi 6YB IOCTOBIPHO HIDKYUM. TaKOXX BUSIBJIEHO
PI3HULIO Y HEHTPOYUILHO-IIMOLIMTAPHOMY CIIBBIJHOIIIEHHI — BOHO OYJI0
MEHIIIHM Y IOCTPaKAAINX 3 BOTHETAJIbHUMHU IIOpaHeHHSIMH. KisbKicTh Hel-
TPOPLITPHUX JIEUKOIUTIB Y IOPiBHIOBAHUX I'PYIIaxX CyTTEBO HE BiNIPi3HSIIACS.
BucHOBKH. OTpUMaHi pe3yjabTaTH IOPiBHAHHS IIOKa3HUKIB pereHepariin-
HOI 3[JaTHOCTi OpraHisaMy y IOCTPa)K[Ja/JIUX 3 BOTHEIIaJIbBHUMH i HeBOTHe-
najJbHUMHU TpaBMaMU CBi4aTh IIPO OCOGIMBOCTI peakliii opraHiamy Ha
pisHUI BUJ TpaBMH. BorHemnasbHi ypa’keHHS YUHSATH OiJIbII BUPa)KEHUU
BIUIMB Ha CTPYKTYPHO-QYHKIIOHAJIbHI IIOPYIIIeHHS Y BiijaJIeHUX JISHKaxX
OpraHi3My 3a PaxyHOK ixX 6ibm10i KiHeTUYHOI eHeprii. Cepef JOCTiIHKEeHUX
IIOKa3HUKIB pereHepaniiHoil 34aTHOCTI OpraHi3aMy BCTaHOBJIEHO HACTYII-
He: JIOCTOBipHe 361/1bIIeHHs KiJIbKOCTI TPOMOOLIUTIB, 3HUKEHHS KiJIBKOCTL
3arajbHOro 6i71Ka B KpoBi y 0ci6 3 BOTHeNlaJJbHUMH ITIOPaHEHHSIMH, a TAKOX
HIDKYUU KoeQilieHT HeUTPOPinbHO-TIMPOIUTaPHOTO CIIiBBITHOIIIEHHS.
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Introduction. Treatment of wounds resulting
from the use of military weapons has become
extremely relevant in Ukraine today [1, 6, 13, 18].
Gunshot wounds of the maxillofacial area, unlike
injuries of domestic origin and injuries resulting
from road accidents, constitute a special type of
injury, since the conditions of their occurrence and
the specifics of the damaging factor significantly
affect the course of treatment and further
rehabilitation of victims [2, 5, 7, 10, 14].

Own clinical observations, as well as literature
data [1, 2, 6, 7, 10, 13, 18] indicate that gunshot
wounds are characterized by a more severe
course and require a longer rehabilitation
period. It is known that the restoration of
damaged tissues occurs with the participation
of the immune, endocrine and nervous systems,
provided that there is sufficient provision of
plastic material [15, 16]. Immunocompetent
cells play a significant role in the wound healing
process, and changes in their quantitative
composition significantly affect the intensity and
speed of regenerative processes [12, 15].

Analysis of the available literature showed
the presence of studies describing the course of
gunshot wounds of the maxillofacial region [1, 2, 6,
7, 13, 18, 19]. At the same time, we were unable to
find works devoted to the study of the regenerative
potential of the organism in such cases, which
determined the main goal of our study [15, 16].

Purpose of the work. In a comparative
aspect, to evaluate changes in key peripheral
blood components that directly affect the process
of regeneration of damaged tissues in patients
with gunshot and non-gunshot injuries of the
maxillofacial region, in order to determine the
features of recovery mechanisms and prospects for
optimizing treatment and rehabilitation measures.

Material and methods. The study selected
27 victims aged 30 to 35 years with traumatic open
unilateral fractures of the lower jaw of a gunshot
and non-gunshot nature, accompanied by soft
tissue trauma. Among them, 14 victims had gunshot
wounds, 13 had fracturesreceivedin aroad accident.
Victims with gunshot wounds were admitted to the
department of surgical dentistry and maxillofacial
surgery for further treatment after osteosynthesis
in hospitals of the Armed Forces of Ukraine on the
7th-10th day after osteosynthesis with titanium
miniplates by the intraoral method. The fractures
were localized within the body and angle of the
lower jaw. Victims who received injuries from road
accidents underwent similar surgical interventions.
Healing of soft tissue wounds in victims of both
groups proceeded without complications.

The study of regeneration indicators was
conducted in an automated mode once on the
7th-10th day after the injury in the laboratory
department of the Ternopil Regional Clinical
Hospital. The following indicators were
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determined: the number of platelets, the level of
total protein, the number of neutrophil leukocytes,
lymphocytes, and the neutrophil-lymphocyte
ratio (NLR) was also calculated. According to the
literature [12, 15, 16, 1, 18], these cell populations
were selected because they are important for the
formation of the body’s reactivity and are directly
involved in the course of wound healing and the
processes of regeneration of damaged tissues.
Statistical processing of the obtained results was
carried out using the Microsoft Excel program. The
results are displayed as mean values and standard
error (M + m). The assessment of the reliability of the
values by the Student’s t-test was carried out using
the STATISTICA 6.1 program. The obtained values of
p <0.05 were considered statistically significant.
Statistical analysis of the obtained results of the
study of blood parameters, which are presented in
Table 1, indicates a significant difference in their
quantitative changes. According to the results of
the study, the number of platelets in victims with
gunshot wounds significantly exceeded them in
comparison with victims who were injured in aroad
accident. The explanation of this fact is as follows.
According to modern ideas, a wound projectile
(bullet, fragment) when in contact with tissues not
only destroys them, but also transfers significant
kinetic energy to them, which causes a complex
of structural and functional disorders in remote
areas, such as: microcirculation disorders in the
form of ischemia, thrombosis, avascular necrosis,
which is caused by damage to the intima of blood
vessels, activation of proteolysis and the release of
lysosomal enzymes that have a systemic effect.

Table 1

Research results and their discussion

Comparative analysis of the body’s regenerative capacity
in victims with gunshot and non-gunshot injuries

to the maxillofacial region

Average values of the
indicators under study, | Reliability
Blood M+ m of the
parameters Gunshot | Non-gunshot | difference
injuries injuries | inresults
n=14 n=13
PLT, 10*9/L. |457,1 +61,50| 222,5 + 16,74 | p <0,05
TOtal(I;/EOtem’ 69,0+2,80 | 755+143 | p<0,05
Leukocytes,
10*9]L 7,4+ 1,36 7,9 +1,23 p =0,05
Lymg}k‘gcytes’ 33,3:3,86 | 23,0:270 | p<0,05
Neutrophil-
lymphocyte 3,18 £0.35 5,12+ 0.81 p <0,05
ratio (NLR)
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The initiation of the tissue repair process is as
follows: activated platelets release a significant
amount of growth factors (PDGF, TGF-B, VEGE,
EGF), in addition, these factors stimulate other cells
that are directly involved in wound healing and
the formation of new tissue: macrophages, which
clean the wound in the early period after injury,
fibroblasts for the synthesis of newly formed tissue
in the area of injury, as well as endothelial cells for
the formation of new blood vessels.

The data obtained on the amount of protein
(Table 1) indicate a decrease in its content in
victims with gunshot wounds. The explanation for
this fact is as follows. Proteins in the body have
various functions, the main of which is providing
the necessary material for the construction of new
cells. In addition, they participate in the synthesis
of enzymes, the production of antibodies and
hormones. The healing of gunshot wounds requires
significant energy resources, which are formed
during the breakdown and redistribution of protein
molecules, therefore, the healing of gunshot wounds
significantly depletes the protein reserve of the body.

When analyzing the number of neutrophils,
no significant difference was found between the
compared groups. In patients injured in road
accidents, only a slight tendency to increase their
number was observed.

Further studies have shown that in individuals
who received gunshot wounds, the absolute
number of lymphocytes was significantly higher
(Table 1). However, the average values of the
indicators reflect only general trends of changes
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