A Minimally Invasive Approach to Bile Duct Injury After Blunt
Liver Trauma in Pediatric Patients
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A 12-year-old boy presented with a large liver laceration after
blunt abdominal trauma. He was treated nonoperatively and
subsequently had bile peritonitis from a bile leak. Endo-
scopic retrograde cholangiopancreatography (ERCP) visual-
ized the bile duct injury and allowed decompression of the
biliary tree with an endoscopically placed biliary stent. A
drain also was placed over the laceration through a small

subcostal incision. The patient recovered rapidly after this
minimally invasive procedure and went home 9 days later.
J Pediatr Surg 37:773-775. Copyright 2002, Elsevier Science
(USA). All rights reserved.

INDEX WORDS: Blunt abdominal trauma, bile duct injury,
endoscopic retrograde cholangiopancreatography.

ONOPERATIVE MANAGEMENT of blunt liver
injuries has become the standard of care in chil

dren with blunt abdominal trauma and stable vital
signst4 Bile leak with subsequent bile peritonitis is a
rare complication of these injuries that historically has
required surgical intervention. We describe the succesq
ful treatment of a traumatic bile duct injury using endo-
scopic retrograde cholangiopancreatography (ERCP) al
biliary stenting in a pediatric blunt trauma patient. The
relevant literature is reviewed, showing that this is the
first reported case of primary endoscopic decompressio
of a blunt traumatic liver injury in the pediatric popula-
tion.

CASE REPORT
P . Fig 1. Initial CT (day 0) shows large liver laceration extending to
A 12-year-old boy was transferred to our institution from a periph- ?)orta hepatis. (day 0) 9 9

eral hospital after being stepped on by a steer during a rodeo. He was
hemodynamically stable and complained of abdominal pain. Tender-
ness was present in the right upper quadrant on physical examination,
and a computed tomography (CT) scan of the abdomen showed a lar
liver laceration extending from the surface of the right lobe to the porta
hepatis (Fig 1).

Given the patient’'s hemodynamic stability, a course of conservative
management was decided on, and he was admitted for observatiof?ONths was normal.
Four days after admission, the patient had increasing abdominal pain
and tenderness, a low-grade fever, and ileus. Hemodynamic parameters
and hemoglobin level remained stable, but total bilirubin had increased
to 66 wmol/L. A HIDA scan was performed, which showed abnormal
activity scattered throughout the peritoneal cavity consistent with a bile,
leak (Fig 2). The patient was taken to the operating room where
Broviac catheter was placed in the left subclavian vein for ongoing total
parenteral nutrition (TPN). Using a minimally invasive approach, the
injury site overlying the liver then was visualized, and approximately From the Department of Surgery, University of Calgary and Alberta
1L of bilious fluid was suctioned from the abdomen. A Jackson-PrattChildren’s Hospital, and Division of Gastroenterology, Department of
drain then was placed through this incision and laid along the superioMedicine, University of Calgary, Calgary, Alberta, Canada.
surface of the liver laceration. An ERCP was performed under the same Address reprint requests to Dr David L. Sigalet, Department of
anesthetic, which showed a leak from the posterior branch of the lefSurgery, Alberta Children’s Hospital, 1820 Richmond Road SW, Cal-
hepatic duct (Fig 3). A 7F biliary stent then was placed endoscopically,gary, Alberta, Canada T2T 5C7.
bridging the site of the leak and decompressing the bile duct across the Copyright 2002, Elsevier Science (USA). All rights reserved.
ampulla of Vater. 0022-3468/02/3705-0021$35.00/0

Postoperatively, the patient made a speedy and dramatic recovery. doi:10.1053/jpsu.2002.32284

g1ePN was discontinued 7 days after surgery, and the patient was
discharged home on postoperative day 9. The stent was removed
uneventfully 6 weeks later, and a follow-up ultrasound scan done at 3

DISCUSSION

Nonoperative management of hemodynamically stable
apat|ents with blunt solid organ injuries is now accepted
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Fig 2. HIDA scan (day 4) shows scattered activity throughout the abdominal cavity.

as the standard of care. Bile duct injury with subsequent ERCP with endobiliary stenting is well recognized as
bile leak and bile peritonitis is a rare but serious com-the first line treatment of bile leaks arising from the
plication of these injuries, occurring in 0.5% to 21% of cystic duct stump and duct of Luschka after laparoscopic

patients according to the literatur@.Traditionally, bile

cholecystectomy:12 The stent abolishes the pressure

duct injuries have required surgical intervention with gradient between the bile duct and the duodenum, de-
some form of resection or hepaticoenterostomy, whichcompressing the biliary tree and allowing the leak to seal.
often is difficult and carries with it a significant morbid- The use of ERCP and endobiliary stenting in the man-
ity. 7.8

Fig 3. ERCP shows extravasation of contrast from a branch of the

left hepatic duct (arrow).

agement of bile duct injuries after blunt liver trauma also
is well documented in the adult populatio#3-15In the
pediatric literature, there is one case report of successful
treatment of a post liver biopsy bile leak using ERCP and
stenting!® However, to our knowledge, ours is the first
report in which ERCP and placement of an endobiliary
stent has been used successfully as the initial treatment
modality in a pediatric patient with a bile duct injury
secondary to blunt liver trauma.

Moulton et al°reported 1 case of a pediatric patient in
whom a posttraumatic bile leak was treated successfully
with ERCP and stenting, but this was done as a second
line treatment after initial management with percutane-
ous drainage had failed. Poli et!aland Sanders and
Andrews?® report the use of ERCP to diagnose a post-
traumatic bile leak; however, the patient in the study by
Sanders and Andrews was treated with a laparotomy and
cholecystostomy tube, whereas the patient in Poli et al
was managed with a nasobiliary drain, which is obvi-
ously less desirable than an endobiliary stent from a
patient comfort standpoint, especially in the pediatric
population.
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In our case, ERCP and endobiliary stenting, in com-ence of a bile leak followed by ERCP and endobiliary
bination with drain insertion through a small incision, stenting in combination with a surgically or percutane-
was a safe, effective, and minimally invasive treatmentously placed drain as first-line treatment. This represents
of a traumatic bile duct injury. We were struck by the a convergence of treatment between the adult and pedi-
rapid resolution of the biliary drainage after stenting.atric populations. However, with very small patients (ie,
This is significantly different then our past experience<<20 kg) there may be limitations in the ability to
with this injury; typically we have seen biliary drainage cannulate the common duct using ERCP. Finally, the
for weeks after external drainage without stenting. Webasic principles of trauma surgery mandate that careful
therefore propose that pediatric patients with blunt liverinspection of other organs should be part of the routine
trauma who have signs and symptoms of bile peritonitigrauma laparotomy, whether done by conventional open
should first undergo a HIDA scan to confirm the pres-technique, or minimally invasive adaptations.

REFERENCES

1. Croce MA, Fabian TC, Menke PG, et al: Nonoperative manage-of post laparoscopic cholecystectomy bile leak in a child. Gastrointest
ment of blunt hepatic trauma is the treatment of choice for hemody-Endosc 51:506-507, 2000
namically stable patients: Results of a prospective trial. Ann Surg 11. Ponchon T, Gallez J-F, Valette P-J, et al: Endoscopic treatment
221:744-755, 1995 of biliary tract fistula. Gastrointest Endosc 35:490-498, 1989
2. Patcher HL, Knudson MM, Esrig B, et al: Status of nonoperative 12. Davids PHP, Rauws EAJ, Tytgat GNJ, et al: Postoperative bile
management of blunt hepatic injuries in 1995: A multicenter experi- leakage: Endoscopic management. Gut 33:1118-1122, 1992
ence with 404 patients. J Trauma 40:31-38, 1996 13. Griffen M, Ochoa J, Boulanger BR: A minimally invasive
3. Amroch D, Schiavonn G, Carmignola G, et al: Isolated blunt liver approach to bile peritonitis after blunt liver injury. Am Surg 66:309-
trauma: Is nonoperative treatment justified? J Pediatr Surg 27:466-46812, 2000
1992 14. Goldin E, Katz E, Wengrower D, et al: Treatment of fistulas of
4. Galat JA, Grisoni ER, Gauderer MWC: Pediatric blunt liver the biliary tract by endoscopic insertion of endoprostheses. Surg Gy-
injury: Establishment of criteria for appropriate management. J Pediatnecol Obstet 170:418-423, 1990

Surg 25:1162-1165, 1990 15. Harrell DJ, Virale GC, Larson GM: Selective role for endo-
5. Hollands MJ, Little JM: Post-traumatic bile fistulae. J Trauma scopic retrograde cholangiopancreatography in abdominal trauma.
31:117-120, 1991 Surg Endosc 12:400-404, 1998

6. Sugimoto K, Asai Y, Sakaguchi T, et al: Endoscopic retrograde 16. El-Youssef M, Parsons WG, Whitington PF: Endoscopic retro-
cholangiography in the nonsurgical management of blunt liver injury. grade cholangiopancreatography and endobiliary stenting for the treat-
J Trauma 35:192-199, 1993 ment of a bile leak in a child. J Pediatr Gastroenterol Nutr 29:350-353,

7. Sugiyama M, Atomi Y, Matsuoka T, et al: Endoscopic biliary 1999
stenting for treatment of persistent biliary fistula after blunt hepatic 17. Moulton SL, Downey EC, Anderson DS, et al: Blunt bile duct

injury. Gastrointest Endosc 51:42-44, 2000 injuries in children. J Pediatr Surg 28:795-797, 1993
8. Sherlock DJ, Bismuth H: Secondary surgery for liver trauma. BrJ 18. Poli ML, Lefebvre F, Ludot H, et al: Nonoperative management
Surg 78:1313-1317, 1991 of biliary tract fistulas after blunt abdominal trauma in a child. J Pediatr

9. Bose SM, Mazumdar A, Singh V: The role of endoscopic proce- Surg 30:1719-1721, 1995
dures in the management of postcholecystectomy and posttraumatic 19. Sanders DW, Andrews DA: Conservative management of he-
biliary leak. Surg Today 31:45-50, 2001 patic duct injury after blunt trauma: A case report. J Pediatr Surg
10. Prasad H, Poddar U, Thapa BR, et al: Endoscopic managemer®5:1503-1505, 2000



