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BACKGROUND

We presented our experience with definitive treatment of

traumatic biliary injuries.

METHODS

Six male patients (mean age 13 years; range 2 to 32 years) who

were referred to our unit for definitive treatment of traumatic bil-

iary injuries were retrospectively evaluated. Data were analyzed

in terms of demographic characteristics, mechanisms of injuries,

associated injuries, previous treatments, symptoms on admis-

sion, treatment at our unit, and the results of treatment. Outcome

was assessed using modified Schweiser and Blumgart criteria.

RESULTS

The injuries were due to blunt abdominal trauma in all the

patients but one who had a gunshot wound. In three patients, bil-

iary injuries were missed at the initial operation. On admission,

three patients had external biliary fistulas, two had biliary stric-

tures. One patient was sent following inadvertent ligation of the

hepatoduodenal ligament during attempts to control hemor-

rhage. Roux-en-Y hepaticojejunostomy was performed in three

patients. Percutaneous biloma drainage was performed in two

patients, resulting in fistula closure in 13 and 40 days, respec-

t i v e l y. One patient was treated by endoscopic retrograde cholan-

giopancreatography and papillotomy, which enabled fistula clo-

sure in three days. One patient was lost to follow-up. One

patient died from hepatic failure 11 years after the trauma. At

the end of a mean follow-up of 49 months (range 15 to 75

months), three patients were in excellent condition, while one

patient experienced occasional attacks of cholangitis.

CONCLUSION

In patients with undetected biliary injuries and in those with

unsuccessful repair attempts, biliary reconstruction should be

performed in experienced hepatopancreatobiliary surgery units.
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AMAÇ

Travmatik safra yolu yaralanmas›n›n kal›c› onar›m› konusun-

daki deneyimimizin sunulmas› amaçland›.

GEREÇ VE YÖNTEM

Travmatik safra yolu yaralanmas› nedeniyle kal›c› tedavinin

yap›lmas› amac›yla servisimize sevk edilen alt› erkek hasta

(ort. yafl 13; da¤›l›m 2-32) retrospektif olarak de¤erlendirildi.

Hastalar›n demografik özellikleri, yaralanma mekanizmas›, ek

y a r a l a n m a l a r, önceki müdahaleler, baflvuru semptomlar›, uygu-

lanan tedaviler ve sonuçlar› incelendi. Sonuçlar modifiye

Schweiser ve Blumgart ölçütleri kullan›larak de¤erlendirildi.

BULGULAR

Penetran yaralanmas› olan bir eriflkin hasta d›fl›nda tüm ya-

ralanmalar künt travmaya ba¤l›yd›. Üç hastada safra yolu

yaralanmas› ilk tedavi merkezlerinde saptanamam›flt›. Üç

hasta da fistül, iki hastada striktür vard›; bir hasta ise, kana-

ma kontrolü için yap›lan hepatoduodenal ligaman ba¤lan-

mas›n› takiben gönderilmiflti. Cerrahi tedavi uygulanan üç

hastada Roux-en-Y hepatikojejunostomi yap›ld›. Fistül bu-

lunan üç hastan›n ikisi perkütan biloma drenaj› ile tedavi

edildi ve fistüller s›ras›yla 13 ve 40 günde kapand›. Bir has-

ta endoskopik retrograd kolanjiyopankreatografi ve papillo-

tomiyle tedavi edildi ve fistülü üç günde kapand›. Bir hasta

takip edilemedi. Bir hasta portal hipertansiyon nedeniyle

travmadan 11 y›l sonra yaflam›n› yitirdi. Ortalama 49 ayl›k

(da¤›l›m 12-75 ay) izlem sonunda, dört hastan›n üçü mü-

kemmel durumda iken, biri seyrek kolanjit ataklar› geçir-

m e k t e y d i .

SONUÇ

Safra yolu yaralanmas›n›n saptanamad›¤› veya ilk tedavi giri-

flimlerinin baflar›s›z oldu¤u olgularda, safra yolu onar›m› he-

pato-pankreato-biliyer cerrahi merkezlerinde yap›lmal›d›r.

Anahtar Sözcükler: Safra yolu; biliyer fistül; biliyer kanal; kolan-

jiyopankreatografi, endoskopik retrograd; safrakesesi.
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Traumatic biliary injury (TBI) is a rare event

accounting for 1% to 3.5% of all abdominal
injuries.[1-2] Its management is comparatively more

challenging than that of iatrogenic biliary injuries

due to frequently associated major organ injuries,

high percentage of child victims, small caliber of

the previously normal biliary system, and frequent

delays in diagnosis.[3]

Definitive treatment of TBI is mostly deter-

mined by the clinical status at initial presentation.

In unstable patients with multiple intra-abdominal

injuries, treatment of bile duct injuries are of lower

priority. Under such circumstances, drainage of the

biliary system and the perihepatic area is suffi-
cient.[3,4] Only in hemodynamically stable patients,

may the surgeon attempt biliary repair.[3-5] The

choice of the repair depends on associated injuries,

the location and extent of biliary injury and the sur-

geons’ experience in biliary reconstruction, rang-

ing from a primary repair over a T-tube to Roux-

en-Y hepaticojejunostomy with or without hepatic
or pancreaticoduodenal resection. [3,5,6]

In otherwise healthy patients in whom biliary

injury was missed at the initial operation or in

those in whom initial repair attempts fail, biliary

reconstruction should be performed at a later stage
by surgeons who are experienced in hepatopancre-

atobiliary (HPB) surg e r y. A multidisciplinary

approach, with utilization of interventional radiol-

ogy and endoscopy yields a better prognosis. In

this article, definitive treatment of such injuries

was evaluated in six patients submitted to our HPB

unit.

M ATERIALS AND METHODS

Data were retrospectively reviewed from the

charts of 186 patients treated for biliary injury

between January 1987 and 2002 at the Hepato-

Pancreato-Biliary Surgery Unit of the Department
of General Surg e r y, ‹stanbul Medical Faculty,

‹stanbul University. Patients with TBI were includ-

ed in the study while isolated gallbladder trauma

and iatrogenic injuries were excluded. Of 186 bile

duct injuries, six patients (3.2%) had TBI, while

the remaining patients (96.8%) had iatrogenic bil-

iary injuries. All the patients with TBI were males,
with a mean age of 13 years (range 2 to 32 years). 

Data were analyzed in terms of demographic

characteristics, mechanisms of injuries, associated

injuries, previous treatments, symptoms on admis-

sion, treatment at our unit, and mortality and

restenosis rates. Outcome was assessed using mod-

ified Schweiser and Blumgart criteria.[7]

R E S U LT S

The etiology of injuries was blunt abdominal

trauma due to road traffic accidents in all but one

patient who had a gunshot wound. None of the

patients had injuries to the head, chest, or

extremities. The mean duration between the trau-

matic injury and admission to our unit was 34

days (range 2 to 94 days). All patients were ini-

tially treated in a trauma center and were referred

after one or two reparative operations. Along

with the biliary system, injuries involved the

liver (n=2), liver and intra-abdominal org a n s

(n=2), liver and gallbladder (n=1), portal vein

and gallbladder (n=1). All patients underwent

e m e rgency laparotomy. 

In three patients, biliary injuries were missed at

the initial operation, all of whom had concomitant

hepatic injuries (Case 1, 4, and 5). 

One patient was initially operated on for

intraabdominal bleeding due to a hepatic lacera-

tion (Case 1). The bleeding was controlled by

h e p a t o r r h a p h y, but a hilar injury was missed. The

patient was reoperated on on the next day due to

a major bleeding from a missed portal vein injury

and the hepatoduodenal ligament was inadver-

tently ligated. In two cases, the common and the

right hepatic ducts were found to be partially tran-

sected and were primarily repaired (Case 2 and 3).

One patient had liver laceration and gallbladder

perforation and was treated by hepatorrhaphy and

c h o l e c y s t e c t o m y, but bile duct injury was missed

(Case 4). In another patient, hepatorrhaphy was

performed to control bleeding from the lacerated

l i v e r, but biliary injury was again missed (Case 5).

Reoperation and drainage were performed in the

latter two cases in the early postoperative period

due to biliary peritonitis. In one patient, a gunshot

with a trajectory passing through the hepatic

hilum to the left of the vena cava fragmented the

left hepatic lobe and injured the middle and left

hepatic veins (Case 6). The middle hepatic vein

was ligated, and a left hepatectomy and contralat-

eral Roux-en-Y hepaticojejunostomy were per-

formed. 
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On admission to our unit, three patients had per-

sistent biliary fistulas (Case 2, 4, and 5). Two
patients had biliary strictures (Case 3 and 6), for

which Roux-en-Y hepaticojejunostomy was per-

formed following percutaneous transhepatic

cholangiography and drainage to delineate the

proximal biliary system and to relieve biliary

obstruction. One patient who had been sent with
sepsis and liver ischemia following ligation of the

hepatoduodenal ligament underwent Roux-en-Y

hepaticojejunostomy along with repair of the portal

vein (Case 1). Three patients with persistent biliary

fistulas underwent non-operative treatment. The

biloma was treated with percutaneous drainage in
two patients (Case 4 and 5) and the fistulas closed

in 13 and 40 days, respectively. Endoscopic retro-

grade cholangiopancreatography (ERCP) enabled

rapid closure of the fistula in the other patient in as

soon as three days (Case 2). 

No mortality occurred. One patient was lost to

follow-up (Case 1). The rest were followed-up for

a mean of 49 months (range12 to 75 months). The

adult patient with the gunshot injury (Case 6)
developed cirrhosis due to combined effects of

hepatic outflow obstruction and biliary stricture.

He underwent reoperation due to a variceal bleed-

ing in the sixth postoperative year. At laparotomy,

varices that had developed at the hepaticojejunos-

tomy site were ligated. He died from hepatic fail-
ure eleven years after the initial injury. One patient

experienced occasional attacks of cholangitis (Case

3). The remaining patients became symptomless

with normal biochemistry (Case 2, 4, and 5).

D I S C U S S I O N

Although substantial experience has accumulated

in the management of iatrogenic biliary injuries, the

treatment of TBI is still a point of debate. This is

because it is not possible to treat TBI patients under
the same algorithm developed for iatrogenic biliary

injuries and because experience derived from spo-

radic TBI cases may not be sufficient to deal with

individual cases. According to Chapman et al.[ 8 ] a n y

iatrogenic bile duct injury identified at laparotomy

should be repaired during the initial procedure.
Although this is true for iatrogenic injuries, it is not

justified by the principals of damage control in trau-

ma surg e r y.[ 3 , 9 , 1 0 ] Even the basic principals of work-up

and repair have to be tailored to the individual case

due to a wide variety of clinical presentations.

In general, there are three issues that should be

considered in TBI patients. Firstly, patients might

be referred from a primary or secondary care cen-

ter in the early post-traumatic period either with an
injury seen on computed tomography (CT) scans,

that the referring hospital is unable to treat, or with

packs inserted for control of hemorrhage at the the

initial operation.[4,11] It is more appropriate to treat

such patients in tertiary trauma centers rather than

tertiary HPB referral centers.

With the introduction of “damage control” con-

cept in the last decade, mortality rates associated

with major hepatic injuries have sharply decreased

from 50% to 10%. [9,10,12,13] In multiorgan trauma set-

tings, biliary injuries are of lower priority and

attempts are directed to achieve and maintain
hemodynamic and metabolic stabilization of the

patient by means of staged surgery and interven-

tional radiology.[3,4,14] Hence, it is not appropriate to

perform delicate and complex biliary operations in

unstable patients. Instead, drainage of the perihep-

atic area and, if possible, the biliary system is ade-

quate. After recovery from trauma, the patient can

be sent to an HPB unit for biliary reconstruction.

Case 1 was referred to our unit in 1987, which was

before the adoption of damage control concept in

our institution. An urgent operation was inevitable
to reperfuse the liver; therefore, the portal vein was

repaired without delay by laparotomy. On the other

hand, repair of the common bile duct laceration

was simultaneously performed by Roux-en-Y

hepaticojejunostomy. It is now clear that such an

exceptional success should not encourage the sur-

geon to perform synchronous reconstruction of the

biliary system in an unstable patient.[3-5,14]

Biliary injuries are underdiagnosed in a consid-

erable number of abdominal trauma patients treat-

ed either conservatively or surgically.[15-19] With the

resolution of initial symptoms, delay in diagnosis
is common, since sterile bile causes only mild irri-

tation and is continuously reabsorbed through the

peritoneum.[16,20,21] Zollinger et al.[16] reported a mean

of three-week delay before the discovery of

injuries missed at initial operations.

S e c o n d l y, patients with undetected biliary injuries

usually present with bilomas. Ultrasonography, CT,

and radionuclide scanning are the tools for diagno-

sis.[3,17,18,22,23] Endoscopic retrograde cholangiopan-

creatography is another valuable tool in both diag-
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nosis and treatment of TBIs.[1,18,24,25] Non-operative

treatment by image-guided percutaneous drainage
and ERCP often results in closure of the fistu-

las.[15,18,19] In half of our patients, biliary injury was

not recognised at the initial operation, and before

referral, all underwent subsequent operations for

the control of bile leak. The presence of an hepatic
injury was common in these patients. Two of the

patients with persistent biliary fistulas were treated

by percutaneous drainage of the bilomas, and

endoscopic papillotomy was added to percutaneous

drainage in the third one. Fistulas closed in 13 and
40 days in the first two patients, respectively.

Papillotomy results in rapid closure of fistulas as

seen in the third patient (3 days), though it repre-

sents a technical challenge to the endoscopist in

that children make up a significant percentage of
TBI patients.[3,22,26]

Thirdly, patients with TBI may present with bil-

iary strictures months to years after trauma.

Although the long-term effect of spontaneous heal-

ing of significant hepatic parenchymal lesions is
unknown as regards the eventual development of

biliary strictures, they are mostly attributed to

unsuccessful initial repair attempts.[6,27-30] The most

important factors that influence the outcome are

the preservation of the axial blood supply to the
extrahepatic bile ducts and the creation of a ten-

sion-free anastomosis.[5,27,31] Disruption of the blood

supply may either result from the existing trauma

or from excessive dissection around the bile ducts

in order to create an end-to-end anastomosis.
Several authors believe that simple partial transec-

tions without significant loss of ductal tissues can

be managed by primary repair over a T-tube, with

a minimal risk for late stricture formation.[4,17,32,33]

However, end-to-end anastomoses were associated
with a high incidence of stricture formation reach-

ing 55% to 60%.[34,35] In recent years, Roux-en-Y

hepaticojejunostomy has been shown to be the

treatment of choice in biliary injuries in both acute

and delayed settings.[5] In our series, primary bil-
iary repair was conducted in two patients; one

required reoperation for a biliary stricture in the

sixth postoperative year, and the other still experi-

enced occasional attacks of cholangitis.

Percutaneous transhepatic cholangiography and
drainage have become a standard tool for elective

biliary repairs, resulting in improved outcome.[36]

This technique is necessary for the delineation of

the proximal biliary system and to relieve cholan-

gitis, both of which are known to improve sur-
vival.[37] It may also contribute to the closure of fis-

tulas by decreasing the biliary pressure.

The patient with the gunshot wound had major
injuries to both the bile duct and the hepatic veins.

Treatment with hepaticojejunostomy was followed

by the development of a biliary stricture and portal

hypertension due to hepatic outflow obstruction.

Biliary obstruction was relieved by a repeat hepati-
cojejunostomy, but complications of portal hyper-

tension led to his death eleven years after the initial

trauma.

In conclusion, TBI poses a great challenge to

both the traumatologist and the HPB surgeon. In

hemodynamically stable patients, Roux-en-Y

hepaticojejunostomy performed with expertise at
the initial operation may provide a long-term suc-

cess in the majority of patients. In unstable

patients, however, or with an insufficiently experi-

enced surgeon in biliary reconstruction, simple

external drainage seems to be the best alternative.
Definitive reconstruction should be made at a later

stage under a multidisciplinary approach.

Endoscopy and interventional radiology are valu-

able tools in the treatment of TBI patients.

Surveillance and repeat interventions, whenever
necessary, may improve the long-term survival.
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