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First experience of laparoscopic colon resection
with primary anastomosis for combat-related thoracoabdominal trauma
with through-and-through colon injury
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Aim: to demonstrate the possibilities and advantages of laparoscopic surgery in combat-related abdominal
penetrating trauma with colon injury.

Materials and methods. This case report presents the first experience of laparoscopic colon resection with primary
anastomosis for combat-related thoracoabdominal trauma with through-and-through colon injury. A 47-year-old
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serviceman sustained an explosive penetrating thoracoabdominal injury (dropping explosives from a drone)
operated 10 hours after. Initial management at Role 2 included chest tube drainage, surgical debridement, and
wound sealing of the chest. CT: penetrating gunshot wound with internal and external damage to the lower lobe
of the left lung, perforation of the diaphragm on the left, and transverse colon perforation with a retained metal
fragment, pneumoperitoneum, drained hemopneumothorax, and a gunshot fracture of the posterior third of the
5% left rib. Exploratory laparoscopy revealed no free fluid in the abdominal cavity. Surgery: the diaphragmatic
perforation was sutured with a 3-0 V-loc barbed suture, the segment of the transverse colon was resected using
two Endo-GIA 60 linear staplers according to the severity of injury (AAST Grade 3) and non-viable edges of
colon wound. To ensure mobility, a side-to-side antiperistaltic anastomosis was performed using an Endo-GIA 60
stapler (blue cartridge). The anastomosis site was reinforced with a single-layer 3-0 V-loc suture. The procedure
was completed with abdominal drainage and port site closure.

Results. Postoperative recovery was without complications. The abdominal drain was removed on the 2™ day,
and the pleural drain on the 5" day after the control CT scan. Follow-up after 1.5 month — returned to military
service. Our case demonstrates that laparoscopic surgery can be a useful option for combat-related colon injuries
when tissue damage is minimal and the patient’s condition is stable. The absence of massive hemoperitoneum
and contamination confirms the feasibility of primary repair or anastomosis.

Conclusions. Laparoscopic surgery for combat-related penetrating abdominal trauma with colon injuries is feasible
and safe in stable patients. If there are no multiple colon injuries or significant contamination, primary repair or
stapled anastomosis is a suitable option.
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Mepwun A0CBiA AanapockoniuHoi pe3eKuii 060A0B0I KULLKK
3 NepBMHHUM aHacToMo30M npu 601oBii TopakoabAOMiHAAbHIW TpaBMi
3 HAaCKpPi3HMM NOLUKOAXKEHHAM 060A0B0i KULLKH

10. 0. Mixees, K. B. lymeHtok, fl. B. Teaywko, A. C. MsaakoBcbkui, C. |. CaBueHKo

Merta po60oTH - NPOAEMOHCTPYBATI MOXIMBOCTI Ta NepeBary nanapockoniyHoi Xipyprii npy GOWMOBI NPOHWKHIN
TPaBMi XMBOTa 3 MOLLIKOZXKEHHSIM TOBCTOI KMLLIKN.

Marepianu i metoau. Lleit KniHiYHWA BMNAZOK € NEPLUMM SOCBIAOM NanapocKonivHOi pesekLii TOBCTOI KULLKN
3 NEPBMHHUM aHACTOMO30M Mpu 6OIOBIN TopakoabAoOMiHaNbHI TPaBMi 3 HACKPI3HUM YLLIKOMKEHHSIM TOBCTOI
Kuwkm. BilicbkoBocnyx60BeLb Bikom 47 pokiB 0TpumaB BUOYX0BE NPOHWKHE TopakoabLoMiHamnbHe nopaHeHHs!
(ckng 3 ppoHy) Ta npoonepoBaHuit Yepes 10 roguH. MepBuHHa fonoMora Ha Apyromy piBHI BKIo4ana apeHy-
BaHHS NNeBpanbHOi NOPOXHUHN, XipypriyHy 06pobKy Ta repMeTu3alito paHu rpyaHoi knitku. Pesynstatu KT:
HacKpi3He BOrHenanbHe NopaHeHHs 3 HACKPi3HUM MOLLKOMKEHHSAM HUXHBOT YaCTK MiBOI NereHi, NOLLKOIKEHHAM
niBoro Kynony fiadparmu, Hackpi3H1M NOpPaHEHHSM nonepe4Hoi 0600BOI KULLKK 3 HASIBHICTIO METaNEBOro
0CKOIKa, MHEBMOMEPUTOHEYM, APEHOBAHWIA TEMOMHEBMOTOPAKC, BOTHeNamnbHWA Nepenom 3aaHsoi TpeTuHn V
pebpa 3niga. Mg Yac ornsgoBoi nanapockonii BiNbHOI PiAWHM B YepeBHill NOPOXHUHI He BusiBNeHo. Onepalis:
nopaHeHHs AiadparmMu 3alumTe LWoBHUM MaTtepianom 3-0 V-loc; BpaxoBytoun TSXKICTb TpaBMu (3 CTYMiHb 3a
AAST) i HEXMTTE3AATHICTb KpaiB, 3OiACHANM PE3eKLilo CerMeHTa nonepe4Ho-0600B0T KULLKM 3a JOMOMOTOH

ISSN 2072-9367

CyyacHi MeanyuHi TexHoaorii. T. 17, Ne 1(64), ciueHb - 6epeseHb 2025 p. 73


https://orcid.org/0000-0002-0305-1570
https://orcid.org/0000-0001-8892-4061
https://orcid.org/0000-0002-0745-6698
https://orcid.org/0000-0001-5565-0850
https://orcid.org/0000-0002-4822-2556
https://doi.org/10.14739/mmt.2025.1.320424
mailto:mikheev.u.a%40gmail.com?subject=
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Kniniuni Bunapku / Clinical cases

ABOX NiHiNHWX eHgockoniuHux cTennepis Endo-GIA 60; 6epyun [o yBarv focTaTHIO MOBINBHICTb, BUKOHAHO
aHTUNepucTansTUYHKMA aHacTomo3 Bik-y-6ik 3a gonomoroto nitiliHoro ctennepa Endo-GIA 60 (6nakutHuii
kapTpumK). TeXHIYHMI OTBIp 3awnTo oaHowwaposum weom 3-0 V-loc. Hapani 3aiicHunu ApeHyBaHHs YepeBHoi
MOPOXHWHM Ta YLUMBAHHS MOPTIB.

Pesyabtatu. [licnsonepadiiiiuin nepiog MuHyB 6€3 ycknagHeHb. [JpeHax i3 YepeBHOI MOPOXHWHM BULANEHO
Ha 2 [oOy, nneBpanbHuin ApeHax — Ha 5 foby nicns koHTponbHoro KT-o6cTexeHHs. CnocTepexeHHs Yepes
1,5 micsus nokasano, Lo nauieHT NOBepHYBCS Ha BilicbkoBy cnyx0y. HaBeaeHuit KniHiYHNA BUNagoK 4eMOH-
CTpYye, LIO NanapocKoniyHy Xipyprilo 3 NepBUMHHIM aHAaCTOMO30M MOXHa 3aCTOCOBYBATW NMpY BOrHenamnbHuX
NopaHeHHsX TOBCTOI KWLLKMW, KOnu navieHT nepebysace y cTabinbHOMY CTaHi Ta HeMae MacuBHOTO remonepu-
TOHeyMy, KOHTaMiHaLji.

BucHoBku. JlanapockoniyHa onepaLiisi npy 60110Bi NPOHWKHIN TPABMI XMBOTa 3 NOLIKOAKEHHSAM TOBCTOI KULLIKM
€ JOUiNbHOW | 6e3neYHOI0 y CTabiNbHMX MaLieHTiB. AKLO HEMAE MHOXMHHUX YLIKOMKEHb TOBCTOI KMLWKK abo
KanoBoi KOHTamiHaLji, TO NepBUHHMI aHACTOMO3 € MOXNNBUM | Be3neyHnm.

CyuacHi meauuHi TexHonorii. 2025. T. 17, Ne 1(64). C. 73-78

Since the first publications on colon trauma in combat,
mortality rates have decreased from 90 % to 3 %. However, the
abdominal sepsis rate remains higher than 20 %, underscoring
the importance of improving the management of colon injuries
in trauma medicine [1,2]. While treatment approaches for colon
injuries have evolved significantly, many controversial aspects
still require further attention. For instance, the choice between
traditional proximal diversion and primary repair in military surgery
remains debatable [3,4].

In cases of colonic injuries during colonoscopy, studies
have demonstrated the successful use of passing sutures and
endoscopic linear staplers to close colonic perforations [5,6].
These studies suggest that laparoscopic primary repair is safe
and effective for colonic perforations and may have advantages
over the open approach.

Moreover, the role and feasibility of laparoscopic surgery in
combat penetrating abdominal trauma are not clearly defined.
The number of publications on the use of laparoscopy in combat
penetrating abdominal trauma is small [7,8]. Unfortunately, some
of these publications are related to the war in Ukraine [9,10,11].

Laparoscopic surgery for penetrating abdominal gunshot
wounds was initially used for hepatic hemostasis [12,13]. A
conventional laparoscopic approach is recommended for hemo-
dynamically stable patients with abdominal trauma [14]. Common
laparoscopic interventions include operations on the small bowel,
mesentery, and colon. Small bowel perforations can be repaired
with double-layer suturing, while larger defects may require re-
section and intracorporeal or extracorporeal anastomosis. New
hemostatic agents may help in mesenteric vascular injury repair
during laparoscopy [15]. Other researchers describe laparoscopic
Hartmann’s resections, which may be applicable for traumatic
colon injuries [15,16].

The absence of data in literature on laparoscopic colon re-
section with primary anastomosis for combat-related penetrating
abdominal trauma was the reason to share our clinical case.

Aim
To demonstrate the possibilities and advantages of laparo-

scopic surgery in combat-related abdominal penetrating trauma
with colon injury.

Materials and methods

This case report presents the first experience of laparoscopic
colon resection with primary anastomosis for combat-related
thoracoabdominal trauma with through-and-through colon injury.

Case description

A47-year-old serviceman sustained an explosive penetrating
thoracoabdominal injury (dropping explosives from a drone) in
November 2024. Initial management at Role 2 included chest
tube drainage, surgical debridement, and wound sealing of the
chest. The patient was evacuated to the Zaporizhzhia Military
Hospital (Role 3).

On arrival, the patient’s condition was moderate to severe.

Glasgow Coma Scale: 15/15. BMI: 22.1 kg/m?. Blood pres-
sure: 130/80 mmHg. Heart rate: 88 bpm. SpO,: 94 %. Hb: 111 g/L.
RBC: 3.2 x 10%uL. WBC: 23.6 x 10%uL. Hematocrit: 27 %.

Focused assessment with sonography for trauma: nega-
tive. CT: penetrating gunshot wound with internal and external
damage to the lower lobe of the left lung, perforation of the
diaphragm on the left, and transverse colon perforation with a
retained metal fragment; pneumoperitoneum, drained hemo-
pneumothorax, and gunshot fracture of the posterior third of
the 5™ left rib (Fig. 1).

Laparoscopic surgery was planned because the patient was
hemodynamically stable and there were no signs of systemic
inflammatory response.

Surgical technique. The patient was positioned on the ope-
rating table in a semi-Fowler’s position. The operating surgeon
and camera assistant were positioned on the patient’s right side.
The first trocar was placed above the umbilicus, achieving an
abdominal pressure of 12—-14 mmHg. Two additional trocars were
placed to the right and left of the umbilicus.

Exploratory laparoscopy revealed no free fluid in the ab-
dominal cavity. The greater omentum was adjacent to the left
diaphragm perforation (approximately 2.0 x 1.5 cm) (Fig. 2).

Using atraumatic forceps, the omentum was removed.
The laparoscope was inserted into the left pleural cavity,
revealing 200 mL of clotted blood, which was aspirated. The
diaphragm perforation was sutured with a 3-0 V-loc barbed
suture (Fig. 3).
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Fig. 1. CT-scans. Penetrating gunshot wound with internal and external damage to the lower lobe of the left lung, perforation of the
diaphragm on the left, and transverse colon perforation with a retained metal fragment.

r

Fig. 2. Laparoscopy: greater omentum adhered to the left diaphragm perforation.
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Fig. 3. The diaphragm perforation was sutured with a 3-0 V-loc barbed suture.

Fig. 5. Laparoscopy: a through-and-through colonic colon injury.
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Fig. 6. Laparoscopy: resected segment of transverse colon.

Fig. 7. Linear stapler anastomosis.

Further examination revealed an inflammatory mass in the
transverse colon near the splenic flexure. A through-and-through
colonic injury of colon was identified: the entry wound (4-5 mm)
was sealed with fibrin, while the exit wound contained a metal
fragment (17 mm) (Fig. 4, 5).

The metal fragment was removed using a magnetic device.

Given the injury’s severity (AAST Grade 3) and the non-viable
edges, a segment of the transverse colon was resected using two
Endo-GIA 60 linear staplers (gold cartridge) (Fig. 6).

The specimen was placed in a polyethylene bag and re-
moved. To ensure mobility, a side-to-side antiperistaltic anas-
tomosis was performed using an Endo-GIA 60 stapler (blue
cartridge) (Fig. 7).

The anastomosis site was reinforced with a single-layer 3-0
V-loc suture. The procedure was completed with abdominal
drainage and port site closure.

YouTube link.

Postoperative recovery was without complications. The
abdominal drain was removed on the 2™ day, and the pleural
drain on the 5™ day after the control CT scan. Follow-up after 1.5
month — returned to military service.

Discussion

Colorectal injuries are classified as penetrating, blunt, or iatro-
genic, and treatment strategies depend on the mechanism. Pene-
trating trauma, responsible for majority of colorectal injuries, often
results from gunshots or stabbing. High-velocity projectiles cause
more extensive tissue damage than low-velocity injuries, which
are more commonly seen in survivors of penetrating abdominal
injuries in the ongoing war in Ukraine. In non-destructive colon
injuries, primary repair is the standard treatment, regardless of
risk factors [17]. However, guidelines for destructive colon injuries
remain controversial due to their lower incidence and limited data.
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Our case demonstrates that laparoscopic surgery may be a
viable treatment option for combat-related colon injuries when
tissue damage is minimal and the patient’s condition is stable.
The absence of massive hemoperitoneum and contamination
confirms the feasibility of primary repair or anastomosis.

Conclusions

1. Laparoscopic surgery for combat-related penetrating ab-
dominal trauma with colon injuries is feasible and safe in stable
patients.

2. If there are no multiple colon injuries or significant contami-
nation, primary repair or stapled anastomosis is a suitable option.
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