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ABSTRACT

Introduction: Penetrating Abdominal Trauma is less common than Blunt Abdominal Trauma in
India. The clinical appearance of bile duct injuries is highly variable and depends primarily on the
underlying cause.

Case: We present a case of a stab injury ie penetrating abdominal injury who developed AAST
grade Il hepatic injury, for which exploratory laparotomy with perihepatic packing was done as
patient was hemodynamically unstable and an abdominal drain was also placed. Bilious drain was
seen on fifth post-operative day, which was managed by Endoscopic Retrograde
Cholangiopancreatography (ERCP) with sphincterotomy and 7 Fr x 10 cm stent placed up to distal
right main hepatic duct. Bile leak stopped after ERCP.

Discussion: Traumatic biliary tree injury should be kept in consideration when dealing with trauma
patients. Surgeons should bear in mind the good success rates of ERCP to avoid more morbid
procedures, unless indicated.
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1. INTRODUCTION

Penetrating or blunt injury to the biliary tree
remains a rare complication of trauma occurring
in 0.1% of trauma admissions [1]. Bile duct
injuries can occur after abdominal trauma,
postoperatively after cholecystectomy, liver
resection or liver transplantation and also as a
complication of endoscopic retrograde
cholangiopancreatography (ERCP). The clinical
appearance of bile duct injuries is highly variable
and depends primarily on the underlying cause.

2. CASE REPORT

A fifty-year-old female, brought by relatives with
alleged history of assault by a known person with
a sharp object to her neck, chest and abdomen
at her residence. She was referred from a private
hospital after initial resuscitation. She is a known
case of Diabetes Mellitus on oral medications.
On examination, she was hemodynamically
unstable. Per abdomen was soft. She had
multiple sutured wounds measuring 8x1 cm, 3x1
cm and 4x1 cm over the neck, right axillary
region and right lumbar region respectively. X-ray
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of Chest and abdomen did not reveal any
pneumoperitoneum. Ultrasound of abdomen and
pelvis was suggestive of mild to moderate
hemoperitoneum. Patient was posted for
exploratory laparotomy. Intraoperatively, a 3 x 2
cm hepatic laceration was seen in segment VI &
VII (AAST grade Ill) (Fig. 1), which was packed
with Gelfoam sponge. A 30FG abdominal drain
was placed after a thorough abdominal wash
with warm saline. Patient was stable post-
operatively. Bilious drain was seen on fifth post-
operative day (POD), which gradually increased
in quantity. Magnetic resonance
cholangiopancreatography (MRCP) done on
POD8 (Fig. 2) showed right posterior sectoral
duct injury. Hence ERCP was done on POD10
which confirmed the findings of MRCP. A
sphincterotomy was done and 7 Fr x 10 cm stent
was deployed and free flow of bile was seen (Fig.
3). CT was done post ERCP (Fig. 4). No bile leak
was seen in the drain after ERCP. She was
discharged on POD 18 after drain removal.
Patient was followed up after 4 months, where
repeat ERCP was done. As right posterior
sectoral bile duct was not completely healed,
repeat stenting was done.

Fig. 1. Intraoperative image — 3 x 3 cm laceration (arrow) in right lobe of liver — segment VII
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Fig. 2. Coronal plane of Magnetic resonance cholangiopancreatogram — A sectoral duct of
segment VIl (blue arrow) is seen terminating within the collection along the laceration site (red
arrow), likely suggestive of right posterior sectoral duct injury at its terminal site. Subcapsular
collection (white arrow) of maximum thickness 7 mm is seen over the right lobe with a wedge-

shaped infarct of altered signal intensity secondary to hepatic infarction following the injury

Fri Nov 28 2828 108:43:24

Fig. 3. Endoscopic retrograde cholangiopancreatogram — the site of leak (arrow)
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Fig. 4. 3D reconstruction image of post-ERCP Computed Tomography scan of abdomen —
showing a 7 Fr x 10 cm stent in right hepatic duct and common bile duct (arrow)

3. DISCUSSION

Trauma accounts for 10.1% of the global burden
of the disease [2], of which abdomen makes up
11.72% of all trauma cases and has a
proportional case fatality rate of 12.87% in the
US as per the NTDP annual report 2016 [3].

Abdominal trauma is classified as blunt
abdominal trauma (BAT)or penetrating
abdominal trauma (PAT). PAT is mostly

diagnosed reliably and easily, whereas BAT is
often missed because clinical signs are less
obvious [4]. In India, BAT is almost twice as
common as PAT [4,5] which is contrary to the
trend in US where PAT (23.8%) is commoner
than BAT (12.1%) [6].

Commoner mechanisms of PAT in India are stab
injuries rather than gunshot wounds. With
reference to the algorithm of management of
abdominal stab injuries [7], patients with
hemodynamic instability, peritonitis, or
evisceration require immediate laparotomy. If
negative, local wound exploration is advised to
determine whether anterior or posterior fascia is
violated.  Patients with  possible fascial
penetration should be monitored with serial
clinical examination and laboratory studies.

We decided to go ahead with exploratory
laparotomy in view of unstable hemodynamics of
the patient and eFAST showing mild
hemoperitoneum. Intraoperatively, hepatic
packing was done ie damage control laparotomy,
bleeding was controlled and patient was shifted
to ward.

Risk factors for bile leak include high-grade
liver injury, centrally-located liver trauma and
use of Transcatheter Arterial Embolization (TAE).
A bilirubin  level greater than 43.6
pumol/L provides a sensitivity of 100% and
specificity of 85.1% for predicting major bile leak

8.

Nonoperative management of hepatic injury can
lead to complications like biloma, biliary
fistula, intraabdominal abscess, hepatic
abscess, haemobilia, liver necrosis or abdominal
compartment syndrome [9]. Adjunctive
modalities like angiography, ERCP, image-
guided drainage and laparoscopy can be used in
such conditions. Scanning  with HIDA,
endoscopic retrograde cholangiography,
and intraoperative  cholangiography  has
been useful in detecting occult ductal injuries
[10].



CT guided percutaneous drainage can play a key
role and can obviate the need of exploratory
laparotomy in some cases [11]. Our patient had
persistent high output bile drainage from the
abdominal drain placed after the operation, which
indicates injury to segmental or lobar bile duct.
ERCP has a number of advantages over open
operation in the diagnosis and management of
small traumatic biliary leaks as it does not require
a general anesthetic and also provides effective
biliary drainage by endoscopic papillotomy and
stenting, apart from being minimally invasive and
cheaper [12]. ERCP in our patient showed injury
to right posterior sectoral duct.

In a retrospective study of ten patients who
underwent ERCP for the management of a
traumatic bile leak over a 3-year period; biliary
stent placement led to successful outcome in 9 of
10 cases (90%). The mean duration of follow-up
was 337 days (range, 101-821 days). There were
no ERCP-related complications [13]. Another
study from Houston [14] showed successful
management by ERCP in all 14 of 14 cases
(100%) with a mean duration of follow-up was
85.6 days (range 54-175 days) and again no
ERCP-related complications. This highlights the
importance of ERCP.

In a retrospective review of 30 patients with 33
biliary injuries presenting to trauma services in
Melbourne, with a mortality rate of 10%,
cholecystectomy was done in 8 out of 10
gallbladder injuries. The number of injuries to
intrahepatic and extrahepatic biliary duct injuries
were 14 and 9 respectively. Of these, 4 out of 7
segmental duct injuries required a surgical
procedure like hepatic resection or debridement.
5 out of 9 common bile duct injuries required T-
tube placement, with or without bilioenteric
anastomosis and one a
pancreaticoduodenectomy.1 This shows the role
of surgery in such injuries.

Another endoscopic yet cost effective way of
dealing with traumatic biliary injuries is a
nasobiliary drain (NBT) with 90% effectiveness,
with most leaks settling within 3 to 12 days. It
permits a cholangiogram to check for any
persistent leak, it can be removed easily without
doing another endoscopy. However, the tube is
uncomfortable for the patient and there is a risk
of dislodgement of the tube [15].

The gravity of the injury dictates the best
endoscopic management for the patient.
Sphincterotomy alone suffices for small leaks,
but stent is required for larger leaks [16].
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Transpapillary stenting decreases the pressure
gradient across the sphincter of Oddi which
obviates a sphincterotomy and hence its
potential complications as well [17]. Better
criteria are needed to help decide the modality of
treatment. Also, further research is warranted to
identify patients which will benefit from ERCP
versus those who require early surgical
intervention.

Percutaneous drainage of intra-abdominal or
intrahepatic bile collections, ERCP with biliary
sphincterotomy and temporary bile duct stenting,
represent an effective and safe strategy for the
management of bile leaks following both blunt
and penetrating hepatic trauma. The treatment
requires close multidisciplinary cooperation
between surgery, interventional gastroenterology
and interventional radiology.

4. CONCLUSION

ERCP should be considered in the management
of traumatic bile leaks, because endobiliary stent
placement provides a successful outcome in a
majority of cases, irrespective of the severity of
injury. Primary surgical interventions like
segmentectomy or lobectomy should be reserved
only for cases of failure of endoscopic
management.
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