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A rare case of abdominal gunshot trauma: Isolated
common bile duct injury within the portal triad
accompanied by liver and lung injury
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ABSTRACT

Injuries to the common bile duct (CBD) have been reported in 0.4-0.5% of penetrating trauma cases across several series. Gunshot
wounds pose unique challenges due to the thermal injury caused by the projectile, combined with the close anatomical proximity of
the CBD, portal vein, and hepatic artery within the hepatoduodenal ligament. This proximity often results in combined injuries to
these vital structures, which are associated with high perioperative morbidity or mortality. Isolated injuries to the CBD within the
hepatoduodenal ligament are exceptionally rare, given the structure’s protective location and the interconnected nature of its compo-
nents. The management of isolated CBD injuries remains a topic of ongoing debate. Here, we present a rare case of a gunshot wound
causing an isolated CBD injury within the portal triad, accompanied by concomitant injuries to other intra-abdominal and thoracic
organs.We present a 4|-year-old male patient with an isolated CBD injury within the portal triad, accompanied by liver and lung injury
sustained from a gunshot. Emergency computed tomography (CT) imaging revealed a bullet trajectory of 14 cm extending from liver
segment 6 to segment 4B, associated with laceration and contusion. Exploration revealed thermal damage to the gallbladder wall, and
the integrity of the hepatoduodenal ligament was disrupted. A cholecystectomy was performed, and dissection of the hepatoduodenal
ligament revealed that approximately 70% of the CBD wall was transected. Importantly, the portal vein and hepatic artery remained
intact. The proximal CBD was clamped, and complete transection of the duct was performed. Reconstruction involved a Roux-en-
Y hepaticojejunostomy after preparing the jejunal segment. The patient experienced an uneventful recovery and was discharged on
postoperative day 7 following drain removal. At the 6-month follow-up, the patient remained asymptomatic with no evidence of late
complications.We believe that dissection of the hepatoduodenal ligament is necessary in patients with penetrating injuries near the
hepatoduodenal ligament after hemostasis. Hepaticojejunostomy is an effective surgical treatment for patients with full-thickness
transection of the CBD and reduces the risk of postoperative complications.
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INTRODUCTION

In penetrating abdominal trauma, the most commonly injured
organs are the liver and small intestine; however, injuries in-
volving the hepatoduodenal ligament are relatively rare.l'! The
hepatoduodenal ligament contains three critical anatomi-
cal structures: the hepatic artery, portal vein, and common
bile duct (CBD). Injuries to the CBD have been reported

in 0.4-0.5% of penetrating trauma cases across several series.
B3] Successful management of extrahepatic biliary tract injuries
is crucial, as these injuries are associated with high morbidity
rates, primarily due to the formation of biliary fistulas, stric-
tures, and delays in diagnosis."!

Gunshot wounds pose unique challenges due to the thermal
injury caused by the projectile, combined with the close ana-
tomical proximity of the CBD, portal vein, and hepatic artery
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within the hepatoduodenal ligament. This proximity often
results in combined injuries to these vital structures, which
are associated with high perioperative morbidity or mortality.
€ Many patients either experience mortality before reach-
ing the hospital or experience severe perioperative complica-
tions. Initial management strategies for these injuries typically
involve damage control principles, such as abdominal packing
and staged repair.”? Immediate reconstruction is often un-
feasible due to contamination and hemodynamic instability,
necessitating the placement of abdominal drains and exter-
nal biliary drainage. Isolated injuries to the CBD within the
hepatoduodenal ligament are exceptionally rare, given the
structure’s protective location and the interconnected nature
of its components. The management of isolated CBD injuries
remains a topic of ongoing debate.®’]

Here, we present a rare case of a gunshot injury resulting
in an isolated CBD injury without damage to other compo-
nents of the hepatoduodenal ligament, accompanied by liver
and lung injury. We aim to highlight our approach to managing
this unique case, emphasizing the strategies employed in the
treatment of extrahepatic biliary duct injuries caused by pen-
etrating trauma.

CASE REPORT

We present a 41-year-old male patient with an isolated CBD
injury within the portal triad, accompanied by liver and lung
injury sustained from a gunshot. The patient arrived at the
emergency department approximately | hour post-injury.
Upon admission, he was conscious and hemodynamically
stable. Physical examination revealed a |x| c¢cm bullet entry
wound | cm below the right scapula posteriorly and a [x2
cm exit wound 2 cm below the xiphoid process anteriorly.
Abdominal examination identified findings consistent with
generalized peritonitis.

Emergency computed tomography (CT) imaging revealed a
bullet trajectory of 14 cm, extending from liver segment 6 to
segment 4B, associated with laceration and contusion. The
gallbladder and both intrahepatic and extrahepatic bile ducts
appeared normal (Figure 1). Additionally, CT findings included

intra-abdominal fluid of hemorrhagic density, lacerations in
the right lung, a right hemothorax, and lacerations in the right
kidney. Based on these findings, the patient underwent emer-
gency surgery 20 minutes after admission. Informed consent
was obtained from the patient and his relatives prior to the
surgical procedure, including permission for the use and pub-
lication of related images and videos.

Operative Findings and Management

The patient was positioned supine, and a median xiphoido-
pubic incision was performed. Exploration revealed 150-200
mL of hemorrhagic fluid within the abdominal cavity. A paren-
chymal injury was identified in the liver between segments 4
and 5, measuring approximately | cm in depth and 7-8 cm in
length. There was no evidence of injury in the lesser sac. The
bullet's trajectory caused thermal damage to the gallbladder
wall, and the integrity of the hepatoduodenal ligament was
disrupted.

Following a Pringle maneuver, hemostasis was achieved in the
liver parenchymal injury using bipolar cautery. A cholecystec-
tomy was performed, and dissection of the hepatoduodenal
ligament revealed that approximately 70% of the CBD wall
was transected. Importantly, the portal vein and hepatic ar-
tery remained intact. The proximal CBD was clamped, and
complete transection of the duct was performed. Recon-
struction involved a Roux-en-Y hepaticojejunostomy after
preparing the jejunal segment (Figure 2).

Postoperative Course and Follow-Up

The patient experienced an uneventful recovery and was
discharged on postoperative day 7 following drain removal.
The follow-up blood results obtained on postoperative day
20 were as follows: SGOT 12 U/L, SGPT 37 U/L, ALP 64
U/L, GGT 83 UIL, total bilirubin 0.25 mg/dL, direct bilirubin
0.1l mg/dL. At the 6-month follow-up, the patient remained
asymptomatic with no evidence of late complications.

This case highlights the challenges and surgical management
strategies in treating isolated CBD injuries within the portal
triad resulting from penetrating trauma.

Figure 1. Laceration and contusion areas in the liver parenchyma (a,b) and free fluid with hemorrhagic density around the common bile
duct (c).
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Figure 2. Identification of the common bile duct and the proximal duct after transection.

DISCUSSION

Penetrating abdominal trauma due to gunshot is a critical and
often life-threatening condition that requires prompt diagno-
sis and management. Among the structures affected in such
injuries, the biliary system is rarely involved due to its deep
location. Injury to the common bile duct is particularly un-
common and represents a difficult surgical challenge due to
its anatomical position.I'"'"l The limited number of patients
and studies in the literature highlights that treatment modali-
ties are often tailored specifically to the patient, and there is
no established consensus.

In our case report, an exploratory laparotomy was performed
on a patient with peritonitis and hemorrhagic fluid detected
in the abdominal cavity on imaging, along with a liver injury.
Following hemostasis, dissection of the hepatoduodenal liga-
ment was carried out due to suspected injury in this area.
The portal vein and hepatic artery were found to be intact,
while an isolated CBD injury was identified.

In a meta-analysis conducted by Pereira et al.l'Z in 2019, it
was reported that deep liver laceration, intra-abdominal bile,
hematoma of the porta hepatis, or bile-stained porta hepatis
could be used as indicators for identifying bile duct injury
in patients undergoing laparotomy. In the presence of these
indicators, it was recommended that the surgeon suspect bile
duct injury and consider diagnostic approaches such as intra-
operative cholangiography, Kocher’s maneuver, or extensive
dissection of the porta hepatis. Due to the presence of an
injury near the hepatic hilum in our patient and damage to
the hepatoduodenal ligament, we deemed hepatoduodenal
ligament dissection to be appropriate. This approach allowed
us to identify the CBD injury effectively.

Following the identification of CBD injury, various repair ap-
proaches are available. In a case report from Taiwan present-
ing four cases of extrahepatic bile duct injury, it was reported
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that a patient with CBD injury due to penetrating abdominal
trauma underwent primary repair with T-tube choledochos-
tomy, and no additional complications were observed dur-
ing follow-up. Additionally, the same study compiled results
from studies conducted between 1985 and 1996 evaluating
patients with bile duct injuries caused by trauma. Among a
total of 75 patients, 35 underwent primary repair with T-
tube choledochostomy, |8 underwent hepaticojejunostomy,
5 underwent liver resection, and | underwent the Whipple
procedure. Among the patients treated with primary repair
and T-tube choledochostomy, 7 experienced biliary morbid-
ity, and 6 had mortality, whereas among those who under-
went hepaticojejunostomy, 5 had biliary morbidity, and |
had mortality. The study concluded that while no significant
differences were found between treatment modalities, early
diagnosis and injury-specific treatment selection were em-
phasized as crucial factors.'! In our patient, following hepa-
toduodenal ligament dissection, near-complete transection
of the CBD was observed, leading to complete transection
being performed. The patient subsequently underwent Roux-
en-Y hepaticojejunostomy.

While reviewing the literature, studies show that it is evident
that the surgical technique for CBD injuries should be select-
ed based on the type of injury. For incomplete transections,
techniques such as primary repair, primary repair with T-tube
placement, or end-to-end anastomosis with T-tube place-
ment have been described. In cases of complete transections,
surgical options include end-to-end anastomosis with T-tube
placement, end-to-end anastomosis, or hepaticojejunostomy.
Following T-tube applications, biliocutaneous fistula forma-
tion is a common complication, while stricture formation
is frequently observed after primary repair and end-to-end
anastomosis of the bile duct. For this reason, hepaticojeju-
nostomy is recommended as the preferred surgical treatment
for CBD injuries.l'>!®

Non-surgical treatment approaches for extrahepatic bile duct
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injuries caused by penetrating trauma have been reported in
the literature. Kleiner et al.l'® described a case in which a
hemodynamically stable patient with a bile duct injury from
a stabbing was successfully treated with endoscopic stenting.
After duodenal repair and hemostasis during laparotomy, the
patient developed bile leakage in the postoperative period,
confirmed by a HIDA scan. The injury was managed with
ERCP and intracholedochal stenting. The patient recovered
without complications, with the stent removed two months
later and the biliary system found to be intact.

In patients with penetrating right upper quadrant injuries
managed with selective nonoperative observation, where bile
duct injuries are detected during nonoperative follow-up, or
in cases where bile duct injuries are not identified during lapa-
rotomy but biliary pathology is observed in the postoperative
period, some studies have shown that endoscopic treatment
methods are successful in 90-95% of cases.l'”"'""] Therefore,
in these patients, diagnostic methods such as magnetic reso-
nance cholangiography with gadoxetic acid disodium, HIDA
scan, ERCP, or even diagnostic peritoneal lavage can be used
to determine the nature of intra-abdominal fluid if present.
11220 |n patients treated with endoscopic stenting, the risks
of complications such as bile leakage, stent migration, and
the need for a second invasive intervention should be kept
in mind.2'22

CONCLUSION

We believe that dissection of the hepatoduodenal ligament
is necessary in patients with penetrating injuries near the
hepatoduodenal ligament after hemostasis. Hepaticojejunos-
tomy is an effective surgical treatment for patients with full-
thickness transection of the CBD and reduces the risk of
postoperative complications.
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ORIJINAL CALISMA - 6Z

Ategli silah yaralanmasina bagli nadir bir olgu: Akciger ve karaciger yaralanmasiyla birlikte
portal triad icerisinde izole koledok kanali yaralanmasi

Koledok kanali yaralanmalari, penetran batin travmasi vakalarinin 9%0.4-0.5’inde goriilmektedir. Atesli silah yaralanmalari, merminin neden oldugu
termal hasarin yani sira, koledok kanali, portal ven ve hepatik arterin hepatoduodenal ligaman igerisindeki yakin anatomik komsulugu nedeniyle
tiim yapilarda hasar meydana getirebilir. Bu yakinlik, genellikle bu hayati yapilarin bir arada yaralanmasina yol agarak yliksek perioperatif morbidite
veya mortalite ile iligkilidir. Hepatoduodenal ligaman igerisindeki izole koledok kanali yaralanmalari son derece nadirdir. izole koledok kanali yaralan-
malarinin yonetimi halen tartismali bir konudur. Olgu raporumuzda, karaciger ve akciger yaralanmasina eslik eden hepatoduodenal ligamanin diger
bilesenlerine zarar vermeden portal triad igerisinde yalnizca koledok kanalinin yaralandigi nadir bir atesli silah yaralanmasi vakasini sunmaktayiz. 4|
yasinda, atesli silah yaralanmasina bagl koledok kanali yaralanmasi nedeniyle acil servise bagvuran erkek hastayi sunuyoruz. Acil serviste gekilen
bilgisayarli tomografi (BT) gorintlilemesinde, karacigerin 6. segmentinden 4B segmentine kadar uzanan 14 cm’lik bir mermi yolunu ve buna bagli
laserasyon ve kontlizyonu oldugu saptandi. Eksplorasyonda safra kesesi duvarinda termal hasar tespit edildi ve hepatoduodenal ligamanin biitlinligu-
niin bozulmus oldugu goriildi. Hastaya kolesistektomi uygulandi ve hepatoduodenal ligamanin diseksiyonu uygulanmasi ardindan koledok duvarinin
yaklasik %70 oraninda agilmis oldugu tespit edildi. Portal ven ve hepatik arter salim izlendi. Proksimal koledok kanali klemplendi ve tam transeksiyon
uygulandi. Roux-en-Y hepatikojejunostomi ile rekonstriksiyon uygulandi. Hasta postoperatif 7. glinde taburcu edildi. Alti aylik takipte hastada
komplikasyon saptanmadi. Hepatoduodenal ligaman yakininda penetran yaralanmasi olan hastalarda, hemostaz saglandiktan sonra hepatoduodenal
ligamanin diseksiyonunun gerekli olduguna inaniyoruz. Tam kat koledok yaralanmasi olan hastalar igin hepatikojejunostomi etkili bir cerrahi tedavi
yontemi olup, postoperatif komplikasyon riskini azaltmaktadir.

Anahtar sozclikler: Atesli silah yaralanmasi; hepatikojejunostomi; koledok kanali; penetran batin travmasi.

Ulus Travma Acil Cerrahi Derg 2025;31(11):1152-1156  DOI: 10.14744/tjtes.2025.52199

1156 Ulus Travma Acil Cerrahi Derg, November 2025, Vol. 31, No. |1



