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Aim. To evaluate the feasibility, indications, and outcomes of laparoscopic surgery in hemodynamically stable combat casualties
with abdominal trauma during the Ukrainian War of Independence.

Material and methods. A retrospective observational study included 238 hemodynamically stable patients with combat-related
abdominal trauma treated at the Zaporizhzhia Military Hospital between 2022 and 2025. Medical records, operative protocols,
imaging examinations (e-FAST, computed tomography), and intraoperative documentation were analyzed.

Results. Laparoscopic procedures performed included diagnostic laparoscopy (n = 78), foreign body removal (n = 60), hemo-
stasis (n = 23), diaphragmatic repair (n = 19), hollow viscus suturing (n = 15), splenectomy (n = 5), and colectomy / colostomy
(n =12). Conversion to laparotomy was required in 28 cases (11.8 %), while secondary laparotomy was needed in 5 patients
due to missed bowel injuries, intra-abdominal abscess, ileus, or bleeding. The best outcomes were achieved in American As-
sociation for the Surgery of Trauma (AAST) grade |-l injuries. Advanced bowel resections were technically complex requiring
further validation for routine use. Barbed suture-based closure improved safety and efficiency in diaphragmatic and hollow viscus
repair.

Conclusions. Laparoscopy appears to be a safe and effective option for selected hemodynamically stable patients with abdom-
inal combat trauma. It reduces rates of unnecessary laparotomies, postoperative complications, and recovery time, facilitating
faster return of soldiers to duty. Complex bowel resections require further validation before routine implementation in military
trauma surgery.

Keywords:
laparoscopy,
abdominal injuries,
combat casualties,
hemodynamically
stable patients,
military medicine,
surgery.

Zaporozhye
Medical Journal.
2025;27(5):391-397

MAanapockonis npu TpaBMax XXMBOTa, NOB’A3aHMX 3 60MOBUMHU AIAMM:
AOCBIA OAHOIO LIEHTpY Y BiliHi 3a HesaneXHicTb Ykpainu

1. A. AypiH, K. B. TymeHtok, 1. O. Mixees, P. M. Kysis, f. B. Teaywiko, |. B. PycaHos,
A. C. MsaakoBcbkui, C. M. Mauycbkui

MeTta po60TH — OLHUTI MOXIMBOCTI, NOKA3aHHS Ta peaynkTaTi 1anapockoniyHUX BTPYYaHb Y reMoAMHaMIYHO CTabinbHuX nopa-
HEeHVX 3 abgoMiHanbHOK TPABMOK B YMOBaX BiliHM 32 HesanexHicTb YkpaiHu.

Marepianu i metoau. [1o peTpocnekTBHOro obcepBaLiiHoro AOCiMKEHHS 3amyyeHo 238 reMoaMHaMiYHO CTabiNbHUX NavieHTiB 3
abnomiHanbHo 6oNoBO TPaBMOIo, siki nepedyBanu Ha nikyaHHI y 3anopisbkoMy BilicbkoBoMy rocnitani Bnpogosx 2022—-2025 pp.
IMpoaHaniaoBaHO MeaUYHy JOKyMEHTALjt0, onepaLliiiHi IPOTOKONK, pesynbTaTy BidyanisaLinHux JocnimpkeHs (e-FAST, komn'totepHa
ToMorpadis) Ta iHTpaonepaLiiiHi MaTepianu.

PesyabTary. MMavjeHTam BUKOHAHO AiarHOCTUYHY nanapockonito (n = 78), BuaaneHHs cTopoHHix Tin (n = 60), remoctas (n = 23),
ylwmBaHHs giacbparmu (n = 19), yLuMBaHHSA NOPOXHUCTMX OpraHiB (n = 15), cnneHekToMito (N = 5), KONEKTOMItO / KONOCTOMItO
(n=12). KoHsepcia go nanapotomii HeobxiaHa 6ynay 28 (11,8 %) Bunagkax, BTOPMHHA nanapoToMis — Y 5 navjieHTiB (NponyLLeHi
YLIKOMKEHHS KMLIEYHMKa, abcLec, KULLKOBA HEMPOXIHICTb, KpoBoTeva). Halikpalli pesynstaTi BU3HA4YEHO NpY YLLKOMKEHHSIX
[~ cTyneniB 3a AAST. BUKopuCTaHHs LUOBHOMO Matepiasy 3 Haciukamu niaBuLLyBano edhekTUBHICTb YLWMBaHHS diacdparmm Ta
MOPOXHWUCTWX OpraHis.

BucHoBku. Jlanapockonis € 6e3ne4HuM i epeKTMBHUM METOLOM Y NEBHOI KOrOPTU reMOAMHaMIYHO CTabinbHUX NaLieHTiB 3 abaomi-
HanbHot0 60I10BOIO TPABMOK). BoHa 3MEHLLIYE YacTOTy HeOOrpyHTOBaHMX NanapoToMii, NicnsionepaLinHnX yCknagHEeHb i NPUCKOPIOE
BiHOBMEHHS, CMIPUSIKOYM LUBWZALLIOMY NMOBEPHEHHIO BiiCbKOBOCITYKOOBLIB Y CTPil. Po3LUMpeHi pesekLii KULLEYHKa 3anuLiaoTbest
[MCKYCIiHAMM Ta NOTPebyHoTb NOAANbLLLIOTO BUBYEHHS Nepes PyTUHHUM 3aCTOCYBaHHSIM.

© The Author(s) 2025. This is an open access article under the Creative Commons CC BY 4.0 license
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In February 2022, Russia launched a full-scale invasion
of Ukraine, resulting in significant morbidity and mortality
among civilians and military personnel of the Armed Forces
of Ukraine. This conflict is unprecedented in modern history,
characterized by the widespread use of drones, including
first-person view kamikaze drones, which have created new
challenges for contemporary military surgery [1].

One of the promising areas for the introduction of
modern technologies into military surgery is laparoscopy
for combat-related abdominal trauma. Ukrainian military
surgeons were pioneers in implementing laparoscopy in
military surgery, with initial reports describing laparoscopic
nephrectomy in combat-related kidney injury, minimally
invasive approaches to thoracoabdominal gunshot wounds,
and laparoscopic colon resections at a Role 3 facility [2,3,4].
Notwithstanding these foundational efforts, the role and fea-
sibility of laparoscopic surgery in combat-related penetrating
abdominal trauma remain understudied.

The global literature on laparoscopy in this context is
still relatively scarce [5,6]. Debate continues regarding the
optimal role of laparoscopy in trauma, although it can offer
advantages over traditional exploratory laparotomy. Lapa-
roscopy has been applied as a diagnostic and therapeutic
tool in abdominal trauma [7].

Some general principles have emerged: laparoscopy
should be reserved for hemodynamically stable patients,
is most useful for grade I-l injuries of abdominal organs
according to the American Association for the Surgery of
Trauma (AAST) scale and has demonstrated particular
benefit in the evaluation and repair of diaphragmatic
injuries [7,8].

To address the current gap in the literature, this study
reports the single-center experience of Zaporizhzhia Military
Hospital in implementing laparoscopy for combat-related
abdominal trauma under wartime conditions.

Aim
To evaluate the feasibility, indications, and clinical outcomes
of laparoscopic surgery in hemodynamically stable combat

casualties with abdominal trauma during the Ukrainian War
of Independence.

Materials and methods

This was a retrospective observational study performed at
the Zaporizhzhia Military Hospital from November 2022 to
July 2025. All 238 hemodynamically stable patients with
combat-related abdominal trauma who underwent laparo-
scopic management were included. Patients had wounds
to the anterior abdominal wall, flank, back, or thoracoab-
dominal junction. All patients were hemodynamically stable
without or negligible intra-abdominal fluid on CT and/or
metallic fragments in the abdomen in cases of penetrating
trauma. The patients with hemodynamic instability, gunshot
wounds with suspected multiple bowel injuries, massive
hemoperitoneum, previous surgery (Role 2) with any type
of damage control surgery, or in cases of general contrain-
dications to pneumoperitoneum were excluded.

The initial examination of patients was performed
according to the Advanced Trauma Life Support protocol.
A thorough medical history, encompassing the details of

injuries, was obtained from all patients included in the study.
A comprehensive clinical examination of the patients was
performed, including an Injury Severity Score.

The Bioethics Committee of Zaporizhzhia State Medical
and Pharmaceutical University reviewed the materials pre-
sented in the article. The study was confirmed to be in full
compliance with ethical standards, including the ICH/GCP
guidelines, the Declaration of Helsinki (1964, as amended),
the Council of Europe Convention on Human Rights and
Biomedicine, the Convention for the Protection of Human
Rights and Dignity of the Human Being with regard to the
Application of Biology and Medicine, other relevant docu-
ments regulating research involving human participants, as
well as the current legislation of Ukraine (Protocol No. 9,
August 29, 2025). All participants provided written informed
consent for the laparoscopic procedure.

Patients underwent standard diagnostic tests including
laboratory and radiological examinations such as extend-
ed Focused Assessment with Sonography for Trauma
(e-FAST), and CT scans (in most cases non-contrast CT
scans). The median time from injuries to admission to the
hospital emergency unit (Role 3) was 12 hours (range:
2-28 hours), whereas the median time from admission to
the emergency unit to the initiation of laparoscopic surgery
was 2 hours (range: 1-8 hours). By etiology of combat-re-
lated abdominal injuries, blunt trauma was identified in 25
patients, whereas penetrating trauma was observed in
214 cases, including 3 caused by bullets and 211 resulting
from shrapnel.

All enrolled patients initially underwent diagnostic
laparoscopy to assess abdominal and intra-abdominal
injuries. Based on the intraoperative findings, cases
were subsequently classified into four categories: nega-
tive laparoscopy (absence of injury), non-therapeutic
laparoscopy, therapeutic laparoscopy, and conversion to
laparotomy. Patients were stratified into four groups based
on laparoscopic findings and subsequent management.
The negative laparoscopy group included individuals
with no intra-abdominal injuries. The non-therapeutic
laparoscopy group included patients with injuries that
did not necessitate surgical intervention. The therapeutic
laparoscopy group, representing the majority of cases,
encompassed patients with injuries successfully managed
laparoscopically. The conversion to laparotomy group
consisted of patients requiring open surgical exploration
for the repair of severe injuries. Injury characteristics,
applied treatment strategies, and perioperative outcomes
were systematically analyzed.

Results

A total of 238 hemodynamically stable combat casualties
with abdominal injuries underwent laparoscopic interven-
tions at the Role 3 Military Hospital during the study period.
The spectrum of procedures was extensive, including both
diagnostic and therapeutic applications of minimally invasive
surgery in battlefield settings (Table 1).

Diagnostic laparoscopy was the most frequently
performed procedure (n = 78), serving as a key modality
for clarifying the extent of injury, excluding hollow viscus
perforation, and reducing the rate of non-therapeutic
laparotomies. In most cases, it was sufficient to rule out
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Table 1. Spectrum of laparoscopic procedures performed in hemodynamically stable battlefield casualties with abdominal trauma (n = 238)

Proceduretype Numberof cases )| %ofthetotal _Jwowes |

Diagnostic laparoscopy 328 % Exclusion of major injuries, including negative and non-therapeutic patient groups
Foreign body removal 60 252 % Metallic fragments, splinters; magnetic devices used in selected cases
Laparoscopic hemostasis 23 9.9 % Mainly minor liver and splenic injuries

Diaphragmatic repair 19 8.0% Thoracoabdominal trauma, intracorporeal suturing, chest tube before laparoscopy
Gastric suturing 7 28% Primary repair of penetrating gastric injuries

Small bowel suturing 8 34% Include 1 extracorporeal repair

Colonic suturing 24 101 % Majority involved left colon injuries

Small bowel resection + anastomosis 1 0.4 % Extracorporeal anastomosis

Colostomy 7 29% For destructive colonic injuries

Right hemicolectomy 3 12% 1 extracorporeal, 2 intracorporeal anastomoses

Transverse colon resection 1 04 % Intracorporeal anastomosis

Left hemicolectomy + colostomy 1 0.4 % High-grade colonic injury

Hartmann'’s procedure 1 04 % Severe destructive colonic trauma

Splenectomy 5 21% High-grade splenic trauma

major intra-abdominal injuries and guide further man-
agement, thereby minimizing surgical trauma in already
compromised patients. Of these 78 patients, 42 % (n = 33)
had negative laparoscopy with no intra-abdominal injuries
detected. The remaining 58 % (n = 45) constituted the
non-therapeutic laparoscopy group, in which no organ
repair was required; however, adjunctive procedures such
as peritoneal lavage or evacuation of minimal hemoperi-
toneum were performed. Although certain patients could
have been considered candidates for non-operative
management, laparoscopy was utilized to reliably exclude
occult injuries and thereby minimize the risk of missed
pathology in the combat setting.

In 60 cases, foreign bodies were surgically removed.
The extracted materials included metallic fragments, shell
splinters, and other retained objects. In selected instances,
specially adapted magnetic devices were employed to
enhance localization and facilitate retrieval. These pro-
cedures were important for preventing delayed infectious
complications and reducing long-term morbidity related to
retained foreign bodies. In about 30 % of cases (n = 18), the
fragments were biologically inert and, in theory, could have
been left in situ without immediate clinical consequences.
However, given the context of combat-related trauma and
the potential risk of undetected visceral injuries or secondary
complications, surgical removal was performed. This pro-
active approach illustrates the pragmatic balance in military
surgery between minimizing unnecessary interventions
and reducing the likelihood of missed injuries in complex
battlefield environments.

Laparoscopic hemostasis was achieved in 23 cases,
primarily involving parenchymal organs such as the liver and
spleen (AAST grade ). These procedures demonstrated the
feasibility of bleeding control without conversion to open
surgery in carefully selected patients. This approach is
especially justified in patients with a high degree of anatom-
ical damage to the parenchymal organs of the abdominal
cavity according to the AAST. In cases of superficial liver
and splenic injuries, laparoscopic hemostasis was predom-
inantly achieved using monopolar coagulation.

Repairs of diaphragmatic injuries were performed in
19 patients, including 15 involving the left hemidiaphragm
and 4 involving the right hemidiaphragm, predominantly
resulting from penetrating thoracoabdominal trauma. Lapa-
roscopic suturing ensured reliable closure while reducing

3anopi3bkuil MeAUYHNI XypHaA. Tom 27, Ne 5(152), BepeceHb - x0BTeHb 2025 p.

the incidence of postoperative pulmonary complications
compared to conventional open repair. In this patient popu-
lation, preoperative chest tube thoracostomy is essential,
as insufflation of carbon dioxide into the abdominal cavity
may markedly exacerbate the condition of individuals with
an undrained pleural space. Injuries were closed in all cases
using 3-0 V-Loc barbed sutures.

Hollow viscus repair was performed in 39 cases,
including gastric suturing (n = 7), small bowel suturing
(n = 8, with one extracorporeal repair), and colonic
suturing (n = 24). In one patient, laparoscopic resection
of the small intestine with extracorporeal anastomosis
was performed.

Colorectal procedures demonstrated the greatest
variability. These included laparoscopic colostomy (n = 7),
right hemicolectomy (n = 3), transverse colon resection
with intracorporeal anastomosis (n = 1), left hemicolecto-
my with colostomy (n = 1), and laparoscopic Hartmann’s
procedure (n=1).

High-degree splenic injuries were managed laparo-
scopically in 5 patients, where splenectomy was required
due to the severity of parenchymal disruption. Despite
the technical complexity, these procedures demonstrat-
ed that laparoscopic approaches are feasible even in
operations traditionally performed via open surgery. In
selected patients with severe splenic trauma, laparoscopic
splenectomy may provide a viable alternative to open
surgery, offering potential benefits such as diminished
postoperative pain, reduced length of hospital stay,
and accelerated recovery. Nevertheless, this technique
requires a high level of surgical proficiency and rigorous
intraoperative hemostatic management due to the spleen’s
rich vascular supply.

Within the study cohort, laparoscopic procedures ne-
cessitated conversion to open laparotomy in 28 (11.7 %)
cases. In most instances, the decision for conversion was
made within the first 15 minutes of surgery, prompted by
intraoperative conditions precluding safe laparoscopic
management, such as uncontrolled hemorrhage, exten-
sive peritoneal contamination, or inadequate visualization.
Furthermore, secondary laparotomy was performed in 5
patients during the postoperative period due to missed small
bowel injuries (n = 2), intra-abdominal abscess formation
(n = 1), refractory paralytic ileus (n = 1), and delayed in-
tra-abdominal hemorrhage (n = 1).

ISSN 2306-4145

https://zmj.zsmu.edu.ua


https://zmj.zsmu.edu.ua/

Original research

Fig. 1. A: a facet removed from the liver surface using a laparoscopic technique. B: depicts
a metallic fragment removed from the mesenteric root using a laparoscopic magnet.

Fig. 2. A: a case of extensive injury of the left diaphragmatic dome. B: a case of
laparoscopic repair employing intracorporeal diaphragmatic suturing.

Fig. 3. Gastric wall injury associated with an embedded metallic fragment.

Fig. 4. Laparoscopic suturing of a colonic defect following combat-related injury with
3-0 V-Loc barbed sutures.

Fig. 5. Colon resection followed by side-to-side anastomosis using a linear stapler.
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Fig. 6. A: CT scan of AAST grade 4 splenic penetrating injury in a hemodynamically stable patient. B: Laparoscopic splenectomy in a patient with

high-grade splenic trauma.

Table 2. Complications, conversions, and negative outcomes of laparoscopic interventions (n = 33)

Negatie outcomes Numberof cases )| ofthetotal _Iwowes |

Decision made within first 15 minutes due to uncontrolled bleeding, contamination,

Conversions to laparotomy 1.7 %
Secondary laparotomy (postoperative), n =5 (2.1 % of the total)

Missed small bowel injuries 2 0.9 %
Intra-abdominal abscess 1 0.4 %
Paralytic ileus 1 04 %
Delayed intra-abdominal bleeding 1 04 %

or inadequate visualization

Diagnosed during postoperative course
Managed by surgical drainage
Resistant to conservative treatment
Required re-laparotomy for hemostasis

Discussion

Based on the authors’ experience at the Zaporizhzhia Mili-
tary Hospital, the use of laparoscopy in the management
of abdominal trauma in military settings has proven both
feasible and beneficial when strict selection criteria are
applied. The essential conditions ensuring the safe appli-
cation of laparoscopic interventions comprised a relatively
limited influx of casualties, the presence of a highly trained
surgical team with laparoscopic proficiency, the availability
of appropriate instrumentation, and patient hemodynamic
stability. Additional prerequisites included routine preopera-
tive CT imaging and meticulous patient selection, taking into
account the characteristics of entry and exit wounds, frag-
ment trajectory, and the exclusion of cases with extensive
hemoperitoneum or fecal contamination. These criteria are
consistent with international consensus, which underscores
that laparoscopy should be restricted to carefully selected
hemodynamically stable trauma patients [9,10]. Within our
clinical context, the primary benefits of laparoscopy were
accelerated recovery, earlier mobilization, and expedited
return of soldiers to active duty — an outcome of particular
relevance under wartime conditions.

Diaphragmatic repair constitutes a well-established
indication for laparoscopic intervention in cases of penetrat-
ing thoracoabdominal trauma. In the present cohort, barbed
sutures (3-0 V-Loc) were employed, demonstrating safety
and reliability while contributing to a significant reduction
in operative time. The insertion of a chest tube prior to the
creation of pneumoperitoneum was considered essential,
since insufflation of carbon dioxide in the presence of an
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undrained pleural cavity may lead to respiratory compromise.
These findings are consistent with evidence from interna-
tional centers, which indicate that laparoscopic repair of
diaphragmatic injuries ensures both high diagnostic accuracy
and therapeutic efficacy, while being associated with lower
morbidity compared to conventional open procedures [11,12].

In cases of parenchymal organ injury, laparoscopic he-
mostasis of the liver and spleen employing bipolar cautery or
advanced energy devices enabled avoidance of laparotomy
in selected hemodynamically stable patients with limited
hemoperitoneum. In our cohort, the majority of injuries
were classified as AAST grade I-II, with a smaller subset of
carefully selected grade IlI-1V cases. This prudent strategy
is consistent with current evidence, which supports the use
of laparoscopy for low-grade solid organ injuries, whereas
its role in higher-grade injuries remains controversial and
necessitates individualized clinical decision-making [9,13].

Laparoscopic splenectomy was undertaken exclusively
in hemodynamically stable patients presenting with pene-
trating trauma and substantial anatomical disruption (AAST
grade 2 and higher). Despite its technical feasibility, the
clinical applicability of this approach remains constrained,
as hemodynamic instability in splenic trauma constitutes
an absolute indication for laparotomy. Consistent with this,
international guidelines recommend laparoscopic splenec-
tomy only in exceptional circumstances [14].

Hollow viscus injuries constituted a significant indication
for minimally invasive intervention. In the present cohort,
laparoscopic repair of gastric and small bowel perforations
proved feasible, with the application of barbed sutures
notably facilitating and expediting the procedure. These
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repairs were restricted to lesions of AAST grade |-l se-
verity, typically involving partial-thickness defects of less
than 50 % of the bowel circumference, without substantial
devascularization or full-thickness disruption. In a single
case, small bowel resection with extracorporeal anasto-
mosis was undertaken; however, the applicability of intra-
corporeal anastomosis in the trauma setting remains to be
determined. Current evidence supports laparoscopic repair
in carefully selected cases of hollow viscus injury, although
the potential for missed injuries remains a major limitation
[5]. For low-grade lesions, this approach confers distinct
advantages, including technical simplicity, shorter operative
time, and reduced invasiveness compared to open surgery.

Based on our clinical observations, the application of
barbed sutures offers distinct advantages in laparoscopic
repair of both diaphragmatic and hollow organ injuries,
primarily by facilitating intracorporeal suturing and reduc-
ing operative time. These results align with the findings of
N. R. Muensterer et al., who demonstrated the feasibility
and safety of barbed sutures in congenital diaphragmatic
hernia repair, noting enhanced handling characteristics
and secure closure without the necessity of knot tying [15].

Moreover, the accumulated evidence in gastrointestinal
surgery further supports these outcomes. In their systematic
review and meta-analysis, N. Velotti et al. reported that
barbed sutures not only shorten operative duration but also
yield complication, leakage, and recurrence rates compara-
ble to those of conventional sutures [16]. Collectively, both
our experience and the expanding international literature
provide robust evidence for the routine implementation of
barbed sutures in minimally invasive surgery.

In our series, colorectal trauma accounted for the great-
est diversity of laparoscopic interventions, encompassing
primary suturing, segmental resections, colostomies, hemi-
colectomies, and Hartmann’s procedure. Compared with
open surgery, laparoscopy demonstrated clear benefits,
notably in reducing wound-related complications and ac-
celerating postoperative recovery. These observations align
with the worldwide trend toward broader implementation of
minimally invasive techniques in colorectal trauma, largely
supported by accumulated experience in elective colorec-
tal surgery [9,17]. However, the current body of evidence
in trauma remains insufficient, underscoring the need for
large-scale multicenter investigations to formulate more
definitive clinical guidelines.

The issue of negative and non-therapeutic laparosco-
pies, as well as the management of retained foreign bodies,
remains a matter of ongoing debate in trauma surgery.
Several systematic reviews have highlighted that negative
laparoscopy is not uncommon, ranging from 2040 % of
cases in both civilian and military settings, reflecting the
priority of avoiding missed injuries rather than strictly mini-
mizing surgical exposure [5,7].

While some authors argue that unnecessary lapa-
roscopic interventions could be avoided through careful
observation protocols in hemodynamically stable patients
[6], others emphasize that in high-energy combat trauma
the threshold for operative exploration should remain low
given the frequency of occult injuries and the catastrophic
consequences of delayed diagnosis [8].

Asimilar controversy exists regarding the management
of metallic fragments and splinters: although a proportion

of these foreign bodies may be biologically inert and could
theoretically be left in situ, most trauma surgeons advocate
for their removal when feasible, to reduce the risk of sepsis,
migration, or late complications [4]. Thus, in the combat
environment, the decision to proceed with laparoscopy or
foreign body extraction should be understood as a trade-off
between minimizing unnecessary intervention and safe-
guarding against potentially life-threatening missed injuries.

Conversion to laparotomy occurred in 11.7 % of our
cases, typically within 15 minutes of initiating laparoscopy
when the procedure was deemed unsafe or non-beneficial.
Post-laparoscopy complications requiring delayed laparo-
tomy developed in five patients, including two missed small
bowel injuries, one intra-abdominal abscess, one paralytic
ileus, and one delayed intra-abdominal bleeding. The findings
highlight the dual nature of laparoscopy, emphasizing its ad-
vantages as a minimally invasive diagnostic and therapeutic
modality, while also underscoring the necessity for vigilance,
readiness to convert to open surgery, and recognition of the
potential for missed injuries. International data report com-
parable rates of conversion and complication profiles [9,10].

Laparoscopic approaches demonstrate considerable
advantages in the management and subsequent rehabil-
itation of patients with combat-related abdominal trauma.
The technique is associated with minimized surgical trau-
ma, earlier mobilization, and reduced postoperative pain,
which collectively contribute to shorter intensive care unit
and overall hospital stays. These outcomes facilitate more
rapid functional recovery and reintegration into military
rehabilitation programs.

Our clinical experience underscores the expanding role
of laparoscopy in the treatment of abdominal trauma within
the military setting. Despite the well-recognized benefits
such as reduced morbidity, accelerated recovery, and ear-
lier return to duty, its implementation necessitates rigorous
patient selection, highly experienced surgical teams, and
adequate institutional resources.

Conclusions

1. Laparoscopic interventions for abdominal combat
trauma have been shown to be feasible under conditions
of hemodynamic stability, routine preoperative CT imaging,
availability of appropriate equipment, and careful patient
selection. The spectrum of safe procedures ranges from diag-
nostic laparoscopy and foreign body removal to hemostasis of
parenchymal organ injuries and repair of hollow viscus lesions
up to AAST grade II. These approaches have significantly
reduced non-therapeutic laparotomies and postoperative
morbidity while accelerating recovery and return to duty.

2. More complex interventions, such as laparoscopic
resections of the small and large bowel, remain technically
demanding and should currently be reserved for highly
selected cases. Wider adoption in military trauma surgery
requires further evidence, prospective multicenter studies,
and long-term follow-up to refine selection criteria and
standardize protocols.

Prospects for further research. Future research should
focus on expanding the evidence base for advanced lapa-
roscopic interventions in combat-related trauma. Particular
attention is needed for the role of extended bowel resections
with intracorporeal anastomosis, which remain poorly stud-
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ied in the trauma setting. Further studies are also warranted
to evaluate the safety and long-term outcomes of barbed
sutures in emergency abdominal surgery, as well as to
address other current gaps in evidence regarding minimally
invasive approaches in wartime abdominal injuries.
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