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MANAGEMENT OF LIVER BILOMA AFTER GUNSHOT
THORACO-ABDOMINAL INJURY: CASE REPORT
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Summary

Introduction. During the Russian armed aggression against Ukraine, a large number of Ukrainian
civilians were injured or killed since 2022. The rate of penetrating abdominal injuries during active
military action varies from 2 % to 15 %. The small intestine, colon, liver and intra-abdominal vessels
are most often affected. Patients with gunshot abdominal injuries and liver lacerations are more
likely to have specific complications such as necrosis or abscesses, bilomas or biliary leakage.
Ultrasound-guided drainage is a common treatment of biloma, but persistent bile leakage requires
further endoscopic or surgical treatment and remains an important issue that needs to be resolved.
Aim. To present a case report of liver biloma management after gunshot thoraco-abdominal injury.
Case presentation. We present the case of a 22-year-old man who got a penetrating gunshot
thoraco-abdominal wound with the damage to the VI-VII segments of the liver as a result of military
operations. Among other surgical interventions, the patient underwent cholecystectomy with
external drainage of the common bile duct. The case was complicated by the formation of liver and
subhepatic bilomas, which required drainage under ultrasound control. Prolonged bile secretion
from the drainage in the amount of about 100-150 ml per day prompted the search for a solution
to this problem and providing of endoscopic internal bile drainage. It allowed to terminate bile
leakage and remove drainage from the liver and subhepatic space.

Discussion. The case is noteworthy, as the literature review found few reports of bilomas in patients
after gunshot injuries of the liver and no cases were found that were the result of military operations.
Conclusions. Endobiliary drainage in a patient with a gunshot liver injury allows to effectively
treat biliary leakage. The use of such endoscopic method in the treatment of patients with gunshot

liver injuries complicated by bilomas is an actual issue that needs to be studied.

Keywords: liver injury, biloma, biliary leakage, endobiliary drainage, stenting, ERCP

INTRODUCTION

Liver injury is quite common with both blunt and
penetrating abdominal injuries [11, 12, 16, 20].

The rate of penetrating abdominal injuries during
active military action varies from 2 % to 15 %, the small
intestine, colon, liver and intra-abdominal vessels are most
often affected. The most common organs injured are the
small bowel (50 %), large bowel (40 %), liver (30 %), and
intra-abdominal vessels (25 %) [14]. Gunshot penetrating
injuries of the abdominal cavity associated with liver damage
have a number of features compared to liver damage in blunt
abdominal trauma [5, 17]. Thus, one study analyzed 879
patients with liver injuries. A significantly larger part of
patients with gunshot wounds underwent surgery (82.7 vs.
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36.1 % patients with blunt abdominal trauma). Gunshot
trauma was associated with significantly more liver-
related complications (40.7 % vs. 27.4 %), specifically liver
necrosis/abscess (18.5 % vs. 7.1 %) and bile leak or biloma
(12.3 % vs. 5.3 %) [10]. It should be noted that this study
was conducted during peacetime on the territory where
there were no active hostilities.

Another study conducted in an active combat zone
(the Syrian war, between 2012 and 2013) analyzed 325
cases of gunshot abdominal injuries. The great majority
of patients (82.1 %) are young men aged 19 to 35 years.
The most patients had explosive mechanism of trauma
(56.3 %), and a smaller number (43.3 %) had gunshot
wounds. At the same time, multiple intra-abdominal
injuries were more frequently observed in patients with
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gunshot wounds (51.1 % vs. 45.3 % in patients with
explosive trauma of the abdominal cavity). 81.5 % of
all patients with penetrating gunshot abdominal injury
underwent surgery [1].

Bilomas and biliary leakage are common
complications of liver injuries. Most of them can be
successfully treated by percutaneous drainage under
radiological control [4]. However, in the case of
persistent biliary leakage, patients require endoscopic or
surgical interventions.

Thus, gunshot abdominal injuries with liver damage
are an important problem in times of active hostilities,
especially in young men, who are the majority of the
wounded. Complications such as bilomas and biliary
leakage sometimes require not only percutaneous
drainage, but also further endoscopic or surgical
intervention.

AIM

The aim of the study was to present a case report
of liver biloma management after gunshot thoraco-
abdominal injury.

CASE PRESENTATION

A 22-year-old male patient obtained a penetrating
gunshot thoraco-abdominal wound with damage to
the VI-VII liver segments as a result of hostilities.
Liver damage class IV. 20 hours after the injury, he was
transported to the nearest surgical hospital, where he
underwent a CT scan (Fig. 1) and surgical intervention:
laparoscopy, conversion, suturing of liver segments VI-VII,
cholecystectomy, biliary drainage, drainage of abdominal
cavity, and Biihlau drainage of the right pleural cavity.

Figure 1. CT scan on the first day after injury. Note the soft tissue
defects of the lateral chest and abdominal wall, as well as the
heterogeneous structure of the VI-VII liver segments with air inclusions.
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The patient received antibiotic therapy (Ceftriaxone
1.0 IV b.i.d.), analgesics and infusion therapy.

He was transported to Vinnytsia Regional Clinical
Hospital five days after the injury. During the examination,
the patient complained of dyspnoea, pain in the right side
of the chest, which increased with breathing. Glasgow
Coma Scale 14/15, pulse 72/min, rhythmic, blood
pressure 140/80 mmHg, the axillary temperature 37.8 °C.
Chest examination showed severe tenderness in the area of
the entry wound, weakness of breathing in the lower right
lung. Biihlau drainage on the right side shows mild serous
hemorrhagic discharge, and the tightness is maintained.
Abdominal examination showed slight tenderness in the
area of the laparotomy wound and in the right subcostal
region. Symptoms of peritoneal irritation are negative.
Up to 20 ml of bile per day was discharged by biliary
drainage, no discharge from the abdominal cavity. No
other clinically significant abnormalities were found.

Laboratory tests: hemoglobin 100 g/1 (N 120-150 g/1),
red blood cells 3.3 x 1012/1 (N 4-5 x 1012/1), leukocytes
8.5x109/1 (N 4-9 x 109/1), glucose 4.4 mmol/1 (N 3.3-5.5
mmol/1), bilirubin 11.1 pmol/l (N 5-20, 5 umol/l),
potassium 3.9 mmol/I (N 3.5-5.1 mmol/1), sodium 132
mmol/l (N 130-156 mmol/1), urea 5.6 mmol/l (N 3.3-8.6
mmol/l), creatinine 67 umol/1 (35-124 umol/1).

The chest X-ray revealed incomplete expansion of
the right lung, its compression; decreased transparency
of the basal parts due to interlobular pleural effusion as
a result of hemothorax; elevation of the right diaphragm
dome, and obscuration of the sinuses.

CT scans of the chest and abdomen without contrast
demonstrated signs of contusion of the right lung and liver,
fragmentary fractures of the 8th and 9th right ribs, right-
sided cystic pleural effusion, drainage in the pleural cavity
and abdominal cavity, fluid collections in the soft tissues
of the right hypochondrium. A heterogeneous area with
air inclusions with size of 10.4 x 10 x 9.8 cm without clear
margins was detected in the right lobe of the liver (Fig. 2).

Surgical debridement with drainage of the hemobiloma
of the right lateral abdominal wall was performed.

On the 11th day after the injury, a control ultrasound
of the abdomen showed a fluid collection in the subhepatic
area with a size of 48x30 mm, a heterogeneous, mostly
fluid formation of the VII liver segment subcapsularly with
a size of 90x48x51 mm. There was also a minimal amount
of fluid in the right pleural cavity.

On the same day, percutaneous US-guided draining
of the liver biloma and biloma of subhepatic space was
performed.

On the control CT scan on the 18th day after the
injury, the heterogeneous area of the liver parenchyma
decreased in size. The fluid component in the subhepatic
space was not detected (Fig. 3).
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Figure 2. CT on the sixth day after the injury.

i1

Figure 3. CT on the 18th day after injury.

About 50 ml of bile is discharged from the liver
drainage per day, and up to 100 ml of bile per day from
the subhepatic drainage. There was no discharge from
the common bile duct by drainage tube. On the 21st day
after the injury, the drainage from the common bile duct
was blocked, on the 28th day it was removed. At the same
time, active bile secretion through the bilomas drainages
in a stable volume remains.

Due to persistent bile leakage endoscopic surgical
procedure (ERCP, endobiliary stenting) was performed
on day 48. A 10 Fr 10 cm PTE stent was installed
(Figures 4, 5). In the postoperative period, acute post-
ERCP pancreatitis occurred, which required the
placement of a peridural catheter and treatment in the
ICU for 3 days.

Within two weeks after endobiliary stenting, bile
leakage through the liver biloma drainage progressively
decreased and stopped. Drains from the liver biloma were
removed on the 70th day after the injury, and from the
subhepatic space — on the 75th day.

On the 130th day after the injury (1.5 months after the
removal of the bilomas drains), the stent was removed from
the biliary tract. The patient’s health has been fully restored.

Kainivyna ta npodiraxtiana Mmeauriiaa, Ne 7(37) /2024

Figure 4. Cholangiogram with marked area of contrast extravasation.
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Figure 5. Condition after stenting: A — PTE stent in the common bile
duct; B — area of subhepatic biloma; C — external drainage of biloma.

DISCUSSION

A clinical case of treatment of a patient with biloma
of the liver and subhepatic space after a gunshot wound is
presented. Percutaneous drainage of the biloma resulted
in prolonged biliary leakage, which prompted the search
for closure of biliary fistulas.

Bilomas and biliary leakage are common
complications of liver injury. Their frequency relates to
the severity of the liver injury [15]. Both intrahepatic
and extrahepatic bile ducts may be injured after gunshot
trauma to the liver. The volume of bile leakage and its
duration depend on the caliber of the damaged bile duct
[18]. Clinical manifestations of liver injury complications,
especially bilomas, may appear a few days after the trauma.
Imaging methods, such as ultrasound, CT scan, MRI,
and MRCP, have a decisive role in the diagnosis of these
complications. For example, ultrasound, as the cheapest
imaging method, allows detecting fluid collections and
evaluating their substance (e.g., detritus or blood clots in
the biloma) [7]. In addition to clearly demarcated fluid
collections, CT scans can show whether the accumulation
has capsules or not, and can also differentiate between
postoperative seroma, hematoma, abscess, lymphocele,
liver cyst, or pseudocyst. MRCP makes it possible to
detect the source of biloma [19]. According to the
literature review, the optimal time for repeated radiological
examinations is 7-10 days after liver damage [8, 9].
However, in our opinion, these time frames may be shifted
depending on clinical manifestations.

92

Most post-traumatic liver bilomas may be successfully
treated by percutaneous drainage under radiological control
[4]. According to the literature, external biliary fistulas after
biloma drainage spontaneously close three weeks after the
placement of external drainage, but it depends on the
character of the injury [13].

However, in the case of prolonged and persistent
biliary flow, like in this case, patients require endoscopic
or surgical interventions. Indications for further invasive
treatment of biliary leakage are bile excretion of more
than 50 ml/d, which lasts for more than two weeks, or
a large bile discharge (300-400 ml/d), regardless of
the duration [6]. Endoscopic methods, such as ERCP,
sphincterotomy alone, internal biliary drainage with or
without sphincterotomy, and nasobiliary drainage with
or without sphincterotomy, have proven to be effective
methods of treating liver bilomas and biliary leakage.
Thus, some authors report 89 % success rate of therapeutic
ERCP in the treatment of post-traumatic liver bilomas [2].

In our opinion, patients with post-traumatic liver
bilomas due to penetrating gunshot wounds should undergo
endoscopic endobiliary drainage after percutaneous
drainage operations as soon as possible (as far the access
to specialized facilities or equipment allows). This opinion
is supported by the few reports in the literature on the high
efficacy of early ERCP (within 24 hours) in the treatment
of post-traumatic bilomas and biliary leakage [3].

CONCLUSIONS

Patients with gunshot liver injuries usually have more
severe liver damage, which is accompanied by a higher
risk of complications such as biloma and biliary leakage.
Imaging techniques such as ultrasound and CT scan play
a decisive role in the diagnosis of these complications.
Percutaneous drainage is an effective method of treating
liver bilomas, but prolonged or massive biliary leakage
requires the addition invasive therapeutic methods.
Therapeutic ERCP is a highly effective method of treating
biliary leakage. The issue of early ERCP in the treatment
of gunshot liver injuries and their complications remains
relevant.

Prospects for future research. In the future, it is
planned to collect and analyze case series of liver bilomas
after gunshot thoraco-abdominal injury.
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Pestome

JIIKYBAHHS BIJIOMW NEYIHKK NMIC/ASY BOTHEMNAJIbHOIO TOPAKO-ABAOMIHAJIBHOIO MOPAHEHHS:
KNIHIYHUIA BUNAROK
Bikropisi B. MetpyweHko, Bagum C. Co6ko, imutpo |. Tpe6GeHiok, Bagum I. Croitka, Apocnae B. Pagbora

BiHHMLbKWIA HALLOHANBbHWIA MeanyHWiA yHiBepeuTeT im. M.1. Muporosa, M. BiHHnug, Ykpaita

Beryn. ITia gac pociiicpioi 36poriHoi arpecii mpotn Yipaiau 3 2022 poxy 6yA0 IOpaHEHO Ta 3arMHyAad BEAMKA
KIABKICTh MUPHMX IPOMaASIH YKpainu. YacTrora IPOHMKAIOYNX IIOPAHEHb KMBOTA IIiA Yac aKTUBHUX 6OMOBIX
Al KOAMBa€ThCS BiA 2 % AO 15 %. HaiibiabII 9acTo ypaXkaroThesl TOHKA KUIIIKA, TOBCTA KMIIIKA, IIediHKa Ta BHY-
TpimHboYepeBHi cyarHn. [lamieHTH 3 BOrHEMaAPHMMM ITOPaHEHHSMH XMBOTA Ta pO3pMBaMM ME€YiHKI YacTo
MaloTb crielndiuHi yckaaAHeHHs, TaKi K HeKpo3 abo abciecy, 6iromi abo BUTIK KOBYi. ApeHyBaHH: IIiaA YAb-
TPa3sBYKOBMM KOHTPOAEM € IIOIIMPEHIM METOAOM AiKyBaHH: 6iA0MM, aAe TIOCTiliHe BUTiKaHH: XOBYi BYMarae
IIOAAABIIIOTO €HAOCKOIIIYHOTO ab0 XipypridHOTO AiKyBaHHS Ta 3aAMIIAETHCS BaXKAMBOIO IIPOOAEMOIO, sIKa IO-
Tpebye BUPIIIIeHHs.

Merta. ITpeacTaBUTI KAIHIYHMI BUIIAAOK AIKyBaHHS 6iAOMM II€UiHKM IIiCASI BOTHEIIAABHOTO TOPaKO-abAOMi-
HaABHOTO [TOPaHEHHSI.

IIpeseHTanist KAiHiYHOTO BMIaAKy. My HaBOAMMO KAIHiYHMII BUIIAAOK HPOHMKAIOYOTO BOTHEIIAABHOIO
TOpaKo-abAOMiHaABHOTO ITOpaHeHH:I 3 ypakeHHsIM VI-VII cerMeHTiB IleuiHKM BHACAIAOK 60JOBUX Aill y 22-pid-
Horo 4Joaosixa. Cepea iHIIMX OIepaTMBHUX BTpy4YaHb XBOPOMY BMKOHAHO XOAEIVCTEKTOMIIO i3 30BHIIITHIM
ApPeHYBaHHSIM 3araAbHOI )KOBYHOI MPOTOKM. BUITaAOK yCKAaAHMBCS yTBOPEHHSM I1eYiHKOBOI Ta MiATIe9iHKOBOT
6iroMy, IO IOTpebyBaArO ApeHyBaHHsI ITia KOHTpoAeM Y3A. TpmBare BUAIAEHHS JKOBYi 3 ApeHaXy B 00cs3i
6Am3bK0 100-150 MA Ha AOOY CIIOHYKAAO AO IOIIYKY BUpIIIeHHs ITiel TpobAeMU Ta 3abe3leYeHHs €HAOCKOIi Y-
HOI'O BHYTPillTHBOIO ApeHyBaHH: )X0BYi. Lle AO3BOAMAO IIPUIIMHNTY BUTIK )KOBYi Ta BUAAAUTH APEHaX 3 ITediH-
KI Ta ITATIe9iHKOBOI'O IIPOCTOPY.

O6roBopeHHsI. BumaAcok 3acAyroBye Ha yBary, OCKiABKM B OTASIAL AiTepaTypu BUSBAEHO HebaraTo MoOBiAO-
MA€Hb IIpO 61AOMU y HAIIi€HTIB IIiCASI BOTHEIIAABHMX YIIIKOAXKEHb IIeUiHKM 1 He BUSIBA€HO BUIIAAKIB, sIKi 6yAn 6
HaCAIAKOM BiliICBKOBUX AiiA.

BucnoBku. EEAOGiLAIapHIIE APEHAXX Y XBOPOT'O 3 BOTHEITAABHVIM YpaskeHHSM MTEeUiHKI AO3BOASIE €(PeKTUBHO AiKy-
BaTy MIATIKAHHS )XOBYi. 3aCTOCYBaHHSI TAKOT'O €HAOCKOIIIYHOIO METOAY B AiKyBaHHi XBOPMX 3 BOTHEITAaABHUMM ypa-
JKeHHSIMM [TeYiHKM, YCKAAAHEHMMY 6iAOMaMI, € aKTyaAbHUM IIMTaHHAM, SKe IIOTPeOye IIOAAABIIIOTO BUBYEHHSI.

Kntouo6i c106a: monikoa xeHHs1 meIiHky, 6iA0Ma, BUTIK XK0BYi, eHA0GiAlapHMIt ApeHaX, creHTyBaHHs, EPXTIT
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