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Extrahepatic biliary tract and gallbladder injuries following blunt abdominal trauma 

are uncommon. Traumatic cystic duct transection is even rarer, which has frequently 

caused missed diagnosis and delayed treatment. An 18-year-old female patient with 

no past medical history was transferred to the Trauma Center of Kyungpook National 

University Hospital after falling from a height of approximately 20 meters. She became 

hemodynamically stable after initial resuscitation, and initial contrast-enhanced ab-

dominal computed tomography (CT) showed right kidney traumatic infarction and 

multiple intrahepatic contusions with minimal fluid collection but no extravasation of 

the contrast. She was admitted to the intensive care unit. On the second day of hospital-

ization, her abdomen became distended, with follow-up CT showing a large collection 

of intra-abdominal fluid. Laparoscopic exploration was then performed, which revealed 

devascularization of the gallbladder with complete transection of the cystic duct and 

artery. Laparoscopic cholecystectomy was performed, as well as primary closure of the 

cystic duct orifice on the common bile duct using a 4-0 Prolene suture. After surgery, 

no clinical evidence of biliary leakage or common bile duct stricture was observed.
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INTRODUCTION

Traumatic injuries of the extrahepatic bile duct, which are mainly caused by penetrat-

ing abdominal trauma, are quite infrequent [1]. Similarly, gallbladder injuries caused 

by blunt abdominal trauma rarely occur [2]. Gallbladder injuries mainly involve 

perforation of the body or avulsion from its hepatic bed. There are only few reports 

on avulsion of the cystic duct and artery [2]. This uncommon injury can be difficult 
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to diagnose, and it is often the case that no diagnosis is 

established preoperatively. We herein report a case of a 

cystic duct and artery transection after a fall and review 

the relevant literature.

CASE REPORT

An 18-year-old female patient with no past medical his-

tory was transferred to the Trauma Center of Kyungpook 

National University Hospital after falling from a height 

of 20 meters. Upon arriving at the emergency room, she 

was hemodynamically stable after initial resuscitation. 

She complained of mild abdominal pain and had mild 

tenderness on right upper quadrant abdominal area. Con-

trast-enhanced abdominal computed tomography (CT) 

showed partial infarction of the right kidney (grade III), 

multiple intrahepatic contusion without contrast extrav-

asation (grade III) and a small amount of fluid collection 

in the perihepatic space and the pouch of Douglas (Fig. 

1). Other trauma series showed fractures of the right hu-

merus and left radius, with an Injury Severity Score of 14. 

Hence, conservative treatment in the traumatic intensive 

care unit was considered.

On the second day after admission, her abdomen be-

came distended, but her symptoms and other physical 

examination findings remained the same. In addition, 

the vital signs were stable and there was no change in 

the hemoglobin level; however, the creatinine level had 

increased. Follow-up abdominal CT without contrast en-

hancement was performed, which showed a large collec-

tion of intra-abdominal fluid greater than that observed 

on initial CT, but no free air (Fig. 2). Since the patient 

complained of discomfort due to abdominal distension, 

paracentesis was performed to alleviate discomfort and 

diagnosis. After abdominal paracentesis, approximate-

A b

Fig. 1. Initial contrast-enhanced abdominal computed tomography. (A) Multiple intrahepatic contusion without contrast extravasation. (B) Poor 
enhancement of the gallbladder wall and high density lesion thought to be hematoma in the gallbladder (arrow). Partial infarction of the right kidney 
and a small amount of fluid collection in the perihepatic space.

Fig. 2. Follow-up abdominal computed tomography without contrast 
enhancement showing a large collection of intra-abdominal fluid.



296 https://doi.org/10.20408/jti.2021.0097

Journal of Trauma and Injury Volume 34, Number 4, December 2021

ly 2,000 mL of bilious and slightly bloody ascites was 

drained. Based on the aforementioned information, 

perforation of the upper jejunum was suspected. For 

this reason, laparoscopic exploration was subsequently 

performed, which revealed necrosis of the gallbladder 

without bowel injury. The infundibular portion of the 

gallbladder was detached from the hepatic bed, and the 

cystic duct and artery were already transected completely. 

The cystic duct was avulsed at the orifice of the common 

bile duct (CBD), causing bile to spill through the avulsion 

site. Laparoscopic cholecystectomy and primary closure 

of the avulsion site on the CBD were performed using a 

4-0 Prolene suture (Fig. 3). After her surgery, no compli-

cations, including biliary leakage or CBD stricture, were 

observed, and the patient was discharged on the 38th day 

of hospitalization after orthopedic surgery.

DISCUSSION

Traumatic injuries of the extrahepatic bile duct are quite 

uncommon, with an incidence rate of 2% to 5%, and are 

mostly caused by penetrating abdominal trauma [1]. A 

collective review of 5,670 cases of blunt and penetrating 

trauma by Penn showed that traumatic gallbladder inju-

ries had an incidence rate of 1.9% [3]. Moreover, Gottes-

man et al. [4] reported that gallbladder injuries accounted 

for 2% to 3% of all blunt abdominal traumas. 

The early diagnosis of a bile duct or gallbladder injury is 

often difficult in a patient with multiple injuries and de-

Fig. 3. Laparoscopic exploration. (A) Bilious and bloody ascites. (B) The gallbladder was necrotic and not detached from the hepatic bed. (C) The 
hepatoduodenal ligament around cystic duct was avulsed and the common bile duct was exposed. (D) The cystic duct was avulsed at the junction 
of the common bile duct. (E, F) Suture repair of the avulsed opening.
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mands a high index of suspicion. Normal uninfected bile 

may not cause severe peritonitis; therefore, patients may 

not manifest clinical symptoms such as fever or severe ab-

dominal pain until weeks later. Atypical symptoms, such 

as abdominal discomfort, distension, nausea, vomiting, 

mild ileus, hyperbilirubinemia, and low-grade fever, have 

been commonly associated with bile duct injury, but are 

nonspecific. The rarity and atypical clinical manifestation 

of this entity make an early diagnosis difficult.

The CT findings of gallbladder injury are largely non-

specific. Pericholecystic or perihepatic fluid collection 

is most common, but is least specific, and may even not 

present well in imaging performed immediately after in-

jury. Other signs of gallbladder injury are an ill-defined 

contour of the gallbladder wall, intraluminal high-den-

Table 1. Types of gallbladder injury according to the classifi-
cation established by Losanoff and Kjossev [6]

Type Gallbladder injury

1A Contusion with intramural hematoma

1B Contusion with perforation

2 Rupture

3A Avulsion with partial detachment

3B Avulsion with complete detachment from the liver but with  
attachment to the structures of the hepatoduodenal  
ligament

3C Torn only from the hepatoduodenal ligament

3D Completely torn from all attachments

4A Traumatic cholecystitis, secondary to hemobilia

4B Acute acalculus cholecystitis

5 Mucosal tear with leakage of bile

Fig. 4. Types of gallbladder injury according to the classification established by Losanoff and Kjossev [6].
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sity material (blood), and a thickened gallbladder wall. 

Moreover, major liver injury often predominates the CT 

findings and masks subtle abnormalities in the gallblad-

der [5]. In our case, liver laceration was the main injury, 

which prevented the early recognition of the gallbladder 

injury. However, a retrospective review of the initial CT 

revealed poor enhancement of the gallbladder wall and 

high-density lesion thought to be hematoma in the gall-

bladder. Nonetheless, it would have been very difficult to 

detect cystic artery transection based on this finding alone 

since enhancement of the gallbladder wall is not clearly 

visible even in a normally distended gallbladder. Diagnos-

tic peritoneal lavage may help in diagnosing this injury 

considering that the presence of bile matter may indicate 

a biliary or upper jejunum injury. In our patient, surgical 

exploration was performed based on imaging findings 

suggesting an unexplained increase in intra-abdominal 

fluid and bilious fluid removed through paracentesis. 

Losanoff and Kjossev [6] described a detailed classifi-

cation of blunt gallbladder injuries (Fig. 4). Accordingly, 

blunt gallbladder injuries can be classified as contusion, 

perforation, or avulsion. Perforation, in the form of rup-

ture or laceration, is the most commonly reported blunt 

gallbladder injury. Avulsion is described as detachment 

of the gallbladder from the hepatic bed with or without 

cystic duct and artery injury. According to their classifica-

tion, our patient had a type 3C injury (tearing only from 

the hepatoduodenal ligament) (Table 1 and Fig. 4). Al-

though gallbladder injuries have been reported in several 

studies, no report has yet described cystic duct and artery 

transection without avulsion from the hepatic bed [7].

Most perforation sites occur at the dome and neck of 

the gallbladder. Structurally, these are the weakest points 

to direct blows [4]. A sudden increase in intraluminal 

pressure may explain perforations occurring at this loca-

tion, with the area of greatest diameter having the greatest 

wall tension [2]. Common causes of blunt trauma result-

ing in gallbladder injury include motor vehicle accidents, 

falls, and direct blows [8]. In our case, the infundibulum 

of the gallbladder was relatively redundant, suggesting 

that avulsion at the CBD junction was caused by shear 

force acting between the CBD anchored in the retroperi-

toneum and the redundant cystic duct and artery. 

Given that gallbladder injuries are uncommon and 

difficult to diagnose early, trauma surgeons need to be 

cognizant of the possibility of this injury. In patients with 

unexplained increases in free fluids, a laparoscopic explo-

ration should be considered. Prompt treatment signifi-

cantly affects the patient’s prognosis.
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