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ANNOTATION

Gumenyuk K.V. Diagnostics nal surgical treatment of modern gunshot
wounds of the abdomen withloa injuries at different levels of medical support in
war conditions (experimental clinicadvestigation. i Qualification scientific work
as themanuscript.

Thesis for the scientific degree of Doctor of Medical Science in speciality
14.01.03i Surgery 221 Hedth Care).i National Academy of Medical Sciences
of Ukraine, State Institution O.0O. Shalimov National Scientific Center of Surgery
and Transplantology, Kyiv, 2025

The dissertation is devoted to solving an extremely urgent scientific and
practical problem of military surgery- improvement of the results of abdomen
gunshot wounds with colon damage by modern wounding shells both diagnostic:
and surgical treatment at different levels of medical support in war conditions in
Ukraine

The experience of niiary surgeons during the arerrorist operation and
later the operation of the joint forces showed that gunshot wounds of the colon ar
among the most complex injuries with a frequency of 43%, with the development of
severe complications of 8%, andare acompanied by a high mortality rate of up
to 26%. An analysis of domestic and foreign sources of scientific information, own
experience determined the relevance and current state of this problem in thi
conditions of hostilities, taking into accourfiet appeance of wounded with
gunshot wounds of the colon by modern wounding shells with expansive properties
which required radically new diagnostic methods and changes in the tactics o
organizing surgical care at all levels of medical support.

To fully undersand the ballistic properties of modern expansive wounding
projectiles 5.45x39%WV-[ a & bullets, experimental studies of terminal wounding
ballistics were conducted in comparison with conventional wounding projectiles
5.45x39 mnmfiPS (7N6M) bulletson a bidogical tissue simulator, ballistic plasticine
(Roma Plastilina N4, Ballistic Testing Backing Material, USA), a special certified
20% ballistic gel (Clear Ballistics, USA), and a biological live moeghags.

The results obtained showed the pre ofsignificant clinically significant
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differences between wounding projectiles and their characteristics. For expansive
bullets 5.45x3%\V-[ a &a blind type of bullet channel was characteristic, while for
bullets 5.45x39 mniPSd (7N6M) - a through one. For shots with 5.45x39 rivh
[ a&bullets under the conditions of a Rbimlogical model of ballistic plasticine,
significant differences we established, for which the bullet speed was higher
(1185N1.05 m/s), the dimensions of th
speci fic ki netioc ener gy (114.37N12. 3
injuries, which were characterized by fragrtation, which additionally aggravates
the wound and causes damage to a larger volume of tissues and anatomic
structures, which determines further surgical tactics. The planimetric parameters o
the sagittal projection of the residual cavity and theionbthsilicone forms revealed
a probable dependence of the perimeter and area of the specified projection of tt
obtained forms of the bullet channel on the expansive properties of the bullet. In 3C
format, modeling of bullet channels of different typedollets was performedin
these studies, the speed and trajectory of bullet movement in the middle of the
model were analyzed, their transformation over time in the process of forming the
bullet channel with a change in its shape, the values of equistiesses acting
along the entire bullet channel, in the input and output firing holes were determined
with the determination of the maximum diameter of the volume of the vicinity of the
bullet channel. Visualizations and geometric shapes of the tissumes of the
experimental model were obtained as a result of the influence of kinetic energy o
different types of bullets.

In the clinical part of the scientific study, 346 wounded with gunshot bullet
injuries of the colon were examined, divided into tyroups:

- the main group consisted of 135 (39.02%) wounded with gunshot wounds of
the abdomen and injuries of the colon with expansiliets 5.45x39nmiV-[ a

- the comparison group consisted of 211 (60.98%) wounded with gunshot
wounds to the abdomewith damage to the colon by a conventional bullet of
5.45x39mm AP (7N6M) without expansive properties.

All wounded aged 18 to 55 were men, the average age in the main group wa
34.06N7.9 years, i in3 5t.h5eN 5¢c @ mpyaerai ngs@ n B
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comparable in age.

During a comprehensive scientific study of the features of injuries to
unprotected areas of the torso and colon in the presence of a bulletproof ves
depending on the type of physique of the wounded, the dissertation found that th
front surface of the torso is the most vulnerable, which is confirmets lbgsions in
the range from 59% to 71% of the total structure of the unprotected area. This is als
confirmed by the results of clinical and anatomical observations, which showed tha
the majority (102 out of 132 entrance holes, 77.3%) of the entrance gunshot hole
were localized in the abdomen, on its anterior surface. The author scientifically
substantiated the peculiarities of the distribution of vulnerable areas, depending on th
type of physique.

Based on a thorough examination of the dependentdsegbrobable injury
to the front surface of the torso on the type of body structure, the dissertationis
established that the most vulnerable for people with a normosthenic body type is
the front surface of the torso (71% of cases), for people with an asthenic body type
- the lateral parts of the torso (21%), and for hypersthentifos posterior surface
of the torso (25%)).

According to the results of clinical and anatomical observatiorigs been
proven that most often gunshot wounds to the abdomemiitamen in the presence
of a bulletproof vest occur in the right upper (25.8% of cases) and left lower (23.5%)
guadrants of the abdomen, with exdfadominal injurieg in the left lunbar region
(21.1%) and the left lateral surface of the chest (14%).

The doctoral candidate identified the features of clinical manifestations of
modern gunshot wounds of the abdomen with damage to the colon: an erased clinic
picture (12.8%) of cases, amexpressed pain syndrome (26.3%), esibalominal
injuries of the caln (33.5%), eventration of the colon (6.06%). The identified features
were due to the type of wounding projectile, namely, the type of bullet and its structure.

The author of the sciefitt work developed and implementesl modern
algorithm at different levels of medical support in war conditions for abdomen bullet
wounds with colon damage diagnosis using \il@garoscopic, endoscopic and
magnetic technologies with indications and conti@ations for their use
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descriptions. This algorithm provided the gibgity of colon gunshot damage early
diagnosis which is extremely important in cases of its mesoperitoneal parts gunshc
damage with foreign bodiésgjuick visualization and magnetic tdetion which
allowed to optimize surgical tactics.

Intraoperative fibrocolonoscopy, small colon gunshot defects endoscopic
clipping, colon gunshot defects videolaparoscopic marginal stapler resection were
scientifically confirmed and implemented. The meigninstruments were developed
and implemented for foreign bodies gi@sis and removal, and their efficacy was
proved in studied clinical conditions

The developed original technique for performing surgical interventions
together with magnetic detectioi@ved the dissertationist to obtain afi@éncy
rating of fiexcellenbi n 57 .63 % versus 44.19% (pC
highlights its superiority in removing foreign bodies. VLS is characterized by a
higher percentage ofigood ratings (32.56% veus 27.12%), which may be
associated witkthe less invasive nature oktloperation.

Analysis of a significant number of surgical interventions in the wounded of
the main and comparative groups allowed the dissertationist to determine surgice
tactics for colon injuries with a bullet with and watlit expansive properties. Thuts
has been proven that with bullet wounds with expansive properties, it is better tc
avoid performing primary sutures, since they are accompanied by a worse prognos
for this category of wounded due to an increase in titgrtates (from 11.54% to
1628 %; pOO0.01). W th bullet wounds wi
primary sutures is a completely acceptable tactic if the injury is localized within one
segment of the colon and is no more than grade 2 accordingS®.AA

This tactic is not accompad by an increase in the level of complications or
mortality. The prognosis is also not affected by the formation of stomas, however,
the author recommends abandoning the formation of stomas when performing
primary suturesn wounded with a bullet gunshavound to the colon with a bullet
without expansive properties.

Analysis of a significant number of surgical interventions allowed the author
to give preference to laparotomy over VLS in the surgical treatment of patients
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wounded by expansive bullets (magroup), which will reduce mortality by 2 times
for operations such as colon resecti
bullets without expansive properties (comparative group), mortality was lower, on
the contrarywhen performing VLS interverdns compared to this indicator in the
case of laparotomic access.

According to the results of pathomorphological and histochemical studies of
gunshot wounds of the colon, it was established that the use of live cartridges witl
bullets 5.45x39 APH (7TN6M) and 5.45x39 fiV-[ a & initiates pronounced
morphological changes in the colon wall and enhances quantitative signs o
hemorrhages in the lamina propria of the mucosa and submucosal base of tr
intestine.

The formation of dystrophic manifestations at the cellular leugyersible
necrotic processes at the tissue level, which were significantly more pronounced i
the colon in gunshot wounds using an expansive bullet 5.48%39a & has been
proven. The noted pathomorphological manifestations were recorded not dw@y in t
center of the bullet injury, but were also expressed at a distance of more than 20.
cm in the form of foci of massive hemorrhages that occupied the entire thickness o
the intestinal wall.

It has been proven that the presence of areas of devascidarafahe colon
in its gunshot wound is a predictor of adverse consequences under these conditiol
(pO0.01) . The author established a p
and increased mortality (from 7.6% to 12.83%), complications (from 29.67% t
48. 58%), and relaparotomy (from 22. 37

It has been proven that the type of bullet wounding projectile significantly
affects the medical and social consequences of wounds. Expansive bullets lead
more severe wounds thaquire longer hospitalization and reduce the likelihood of
returning to duty (35.42% versus 62.2% in the case of wounds with bullets without
expansive properties; pO0.01).

It was poved that operations to suture the colon without forming a stoma
demonstra the highest quality of life indicators in terms of physical and
psychological health components throughout the entire observation period. In the
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long term, open surgery demonstrates better results in terms of quality of life thar

laparotomic surgery.

Key words: colon, gunshot wounds, ballistics of expansive bullets,
diagnostics, surgical treatment methods, videolaparoscopy, marginal staplec
resection, endoscopic clipping, magnetic instruments, quality of life, differentiated

surgical tactics.
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fd3j tels dis 5PIs82, B[108, 113115, 125, 130, 152, 26173, 181, 199248,
250, 252,274,279, 288, 297, 300, 311, 320, 330, 336,339

ATO/00C (rpyaeHs 2020 poky) o 26%
FpomagsaHcbKa BiliHa B Cupii —17% 21%
POCIliCbKO-TPY3UHCbKa BiliHa * 18,45%
[Lpyra nisaHcbKa BiliHa s 11,40%
BiliHa y niBHiuHO-3axigHOMy MakucTaHi —BM 16,10%
Ipak (Iraqi Freedom Operation) 10,1;936%
Adranicran (Operation Enduring Freedom) T 19%
[pyra KoHronesbka BiiiHa — 18,40% - g:::;::;v: M(:«:(Zz)meuua

Mepwa Ta Apyra YeyeHcbKa BiliHa R 20,80%

12,56% CmepTHICTb (MOPaHEHHA B XKUBIT)

BiiHa Xopsarii 3a He3anexHicrb

BiitHa B MepcbKiit 3aToui NN 15,85%
lpomapsaHcbKa siviHa B Comani _14% 21,40%
Bilina B Adranicrani S 18,30%
Mepwa JliBaHcbKa BiliHa N 10,41%

BiiHa B MiBHiYHIK Ipnanaii

Bilina y Blernani I 18%

Bitina & Kopei M 16%

BiliHa 3a He3aneHicTb I3painio I 12,80%

1l CeiToBa BiiiHa (COO3HMUKM)

II Ceitosa ifiHa (PaaaHCHLKMi Cotos) I 52

| Coitosa pijina SRR, o

tdfm. 1.3. 7' fMlsOo dzj dzdp'ts 10C) @atfSdzts o dzjc
Bs2 o s ff oStz quastsls@ IsO L o tcedzj f Odz
SeHEYBCd & o' 2 fpsOE onfkiuu JAled, 75, 77, 82, 87,
100,108,113, 115,125,130, 152, 162, 173181, 185,199, 212 232, 248, 250,
252,268,274,279 288,297,300, 311,320,330, 336].



52

ATO/00C (rpygexb 2020 poky)

pomapaHceKa BiHa B Cupil

PoCiiiCbKO-TPY3MHCbKA BiHa

46%

[pyra nisaHcbKa BilHa

36%

BiiiHa y nisHiuHo-3axigHoMy MakucraHi 1 CmepTHicTb (nopaHeHHA 06040801 KULIKK)

W Nutoma Bara nopaHeHb 06040801 KULIKN

l
@
xR

Ipak (Iragi Freedom Operation)

39%

t

Adranicra (Operation Enduring Freedom)

E

23%

Jlpyra KoHronesbKa siHa

N
-
b

42%

Mepwa Ta Apyra YeyeHcbKa BidHa

19%
24%
5

15%
18%

BiliHa Xopsaril 3a He3anexHicro

BiiHa B MepcoKii 3aToui

~
=
’

TpomagaHcbKa BiliHa 8 Comani 45%

BiiHa B Adranicrani 33%

-

E
g

Mepuwa JlisaHcbKa BilHa 32%

19%

BiiHa 8 MisHivnii Ipnanpii 30%
18%
BiitHa y B'eTHami 28%
16%
BiiiHa 8 Kopei 5%
13%
BiiiHa 3a He3anexHicTb I3painio 3%
11 Caitosa siiiHa (col03HMKM)
36%

11 CeiToBa BilHa (fepmaHis)

Il CsiToBa BiiHa (PapaHcbKuit Coio3)

28%

| CsiToBa BiiiHa

0,

tdn. 1.4. 1dlsk0 900 o tdasds § O aff !
dsj elsdz lelEplsy o0 o' 2! C 5o vl UiSlSLazBRES2G 83,08, m A
113, 115, 125, 130, 152, 162, 173, 181,188, 250, 252, 274, 27988, 297,
300,311, 320, 330, 336, 339

g
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