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Introduction
Th e introduction of laparoscopic cholecystec-
tomy has increased bile duct injuries by three 
to four folds.1,2 Bile duct injury can lead to bile 
leakage, peritonitis, stricture formation, cholan-
gitis, jaundice, chronic liver disease and septice-
mia. Th ese injuries are frequently amenable to 
delayed recognition and diffi  cult re-operations 
due to infl ammation, infection and malnutri-
tion3. In this context a number of techniques 
have been devised among these on table cho-
langiography (OTC)4 is widely practiced. First 
cystic duct cholangiography was performed by 
Mirizzi 5 in 1937 on the basis of high incidence 

of common bile duct stones and thus reducing 
the incidence of unnecessary CBD exploration 
from 66% to < 5%6. In cholecystectomy, the rou-
tine use of OTC is controversial7 as it is useful to 
map the anatomy of the biliary tree but on the 
other hand it increases the operation time, cost 
and unnecessary CBD exploration due to poor 
quality images and false negative and false posi-
tive results. Th e debate becomes further com-
plicated with the advent of laparoscopic chole-
cystectomy which demands additional technical 
skills for OTC.8 Numerous studies have shown 
that Laparoscopic cholecystectomy was per-
formed safely with minimal use of OTC9-11. 
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While some insist the routine use of OTC dur-
ing laparoscopic cholecystectomy12-14 and others 
recommend selective OTC 15, 16 to minimize the 
CBD injuries.17-19 

In our setup, on table cholangiography is not 
performed routinely while doing laparoscopic 
cholecystectomy. It is mainly due to technical 
diffi  culty and non-availability of the equipment 
in most hospitals. In this study we report the 
outcome of a series of patients undergone LC 
without on table cholangiography.

Patients & Methods
Th is study was carried out in surgical “D” ward 
Khyber Teaching Hospital, Peshawar from Jan 
2005 to December 2008. A total of 760 patients 
were included in this study. Patients of known 
gall stone disease without clinically and ra-
diological proven complications (obstructive 
jaundice) were subjected to laparoscopic chole-
cystectomy. Patients were admitt ed through out-
patient or emergency department. Aft er proper 
history and examination the gall stone diseases 
was diagnosed by ultrasonography and CT-scan 
where needed. Patients with complications like 
obstructive jaundice or gall bladder mass were 
excluded from the study. All patients were op-
erated as elective cases with laparoscopic proce-
dure. Th ree ports laparoscopic cholecystectomy 
was performed in majority of the cases while 
four ports technique was adopted in diffi  cult 
cases. Meticulous concentration was adopted 
for hepatobiliary anomalies. On table cholang-
iography was performed in none of the cases. At 
the completion of procedure biliary tracts were 
examined carefully for evidence of evident or 
potential damage. Th ey were observed for a day 

or two and then were discharged home. Th ey 
were advised to att end the follow up clinics at 
four to six weeks interval. During post opera-
tive course and follow ups, they were looked for 
evidence of bile duct injury (peritonitis, biliary 
leakage through drain or biliary fi stula). Th us 
detected cases of bile duct injury were admitt ed 
for further work up. Th e data were entered into 
a proforma and was analyzed and results were 
drawn at the completion of study.

Results
Out of the total 760 cases that underwent lap-
aroscopic cholecystectomy bile duct injury was 
observed in 7 (0.92%) seven cases (Table 1).

Partial injury to CHD
Th ere were 2 (0.26%) cases of partial injury to 
the common bile duct. One case was that of 
the “Mirizzi syndrome”. Th e opening between 
the Hartman’s pouch and CHD (common 
hepatic duct) became evident during dissec-
tion. Hence immediate laparotomy was done 
and T-Tube placed. In the second case a small 
spurt occurred from a vessel running over the 
CHD during dissection of dense adhesions in 
Calot’s triangle, hence diathermy was used to 
coagulate the bleeder. Nothing happened dur-
ing the operation. Th e patient recovered well 
and was discharged home. However, the patient 
returned with biliary peritonitis aft er one week, 
ERCP confi rmed the leak in CHD. Laparotomy 
showed a hole at the site where diathermy was 
used, a T tube was placed. 

Partial injury to the CBD:
In 2 (0.26%) patients, the partial injury to CBD 
occurred due to tenting and both these injuries 
were detected per operatively. Th e problem was 
rectifi ed by conversion to open surgery and in-
sertion of T-Tube.

Complete transaction of CBD
Th is occurred in 2 (0.26%) patients. In one who 
had a very small gall bladder (hardly 2cm), that 
was buried in the liver near porta hepatis. Besides 
the entire gall bladder was occupied by a large 
stone. Th us CBD was mistaken for cystic duct, 
clipped and divided. Th e gall bladder which was 

Table 1: Management of complications 

Type of injury No. (%) Action Taken Result

Partial Injury to 
CBD

2 (0.26%) Laparotomy & T-Tube No further complication

Partial Injury to 
CHD

2 (0.26%) Laparotomy and T-Tube 
insertion 

No further complication

Cholecystohepatic 
duct leak

1 (0.13%) Drain placed under 
ultrasound control

Leak continued aft er two 
weeks. Laparotomy and 
stitch applied to the duct

Complete transac-
tion of CBD

2 (0.26%) Hepatojejunostomy/
choledochojejunostomy

Complete recovery aft er 
four weeks
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densely adherent with the under surface of liver 
and was separated by blunt and sharp dissec-
tion using scissors and diathermy hook, and re-
moved. Drain was placed but next day it showed 
400cc of bile which increased in amount over 
the next 48 hours. ERCP confi rmed the block in 
the CBD. Laparotomy and hepatojejunostomy 
was performed, and the patient ultimately recov-
ered. In second patient this disaster happened 
because of a congenital anomaly (absent cystic 
duct). Conversion and choledochojejunostomy 
was performed.

Leak from cholecystohepatic duct:
Th is was realized in a patient who returned on 
the 4th post operative day with abdominal dis-
tension and pain. Ultrasound showed a huge 
collection under the liver and ultrasound guid-
ed drain was placed. As the leakage continued 
(around 1000 ml of bile daily), laparotomy was 
performed which revealed a cholecystohepatic 
duct which was ligated. Th e patient recovered 
uneventfully.

Discussion
Th e spectrum of iatrogenic bile duct injuries 
ranges from clip impingements to complete 
transection of the common bile duct. We ob-
served almost all of these injuries in our study.

It has been previously suggested that the high 
rate of biliary injury associated with laparoscop-
ic cholecystectomy is the result of the learning 
curve.20, 21 However, other authors have reported 
it an ongoing problem well beyond the learning 
period.22, 23 In our study all the cases were per-
formed by experienced laparoscopic surgeons 
who had already performed more than 100 LC, 
yet the bile duct injuries occurred in 0.92% of 
cases which indicates that no surgeon is immune 
from bile duct injuries during LC. Carroll BJ et 
al24 also experienced that most of the injuries oc-
curred from surgeons who were out of the learn-
ing curve.

In the current study technical errors were the pri-
mary cause of bile duct injuries. In 4 (57.14%) 
cases these injuries were the result of misiden-
tifi cation of the anatomy due to inadequate dis-

section and undue tension, resulting in the tent-
ing of CBD. While in one case (14.28%), injury 
occurred due to cauterization. Carroll BJ et al.24 
observed misidentifi cation of anatomy in 48% 
cases and cautery injury in 11% of the cases. 
According to Hunter JG25 these injuries can be 
avoided by the use of a 30-degree angle forward 
oblique viewing telescope, fi rm cephalic trac-
tion on the fundus and lateral traction on the in-
fundibulum to place the cystic duct perpendicu-
lar to the common duct, dissection of the cystic 
duct where it joins the gallbladder, and routine 
fl uoroscopic cholangiography.

On table cholangiography(OTC) reduces the 
chances of bile duct injuries, therefore some au-
thors advocate routine while other selective cho-
langiography during LC. However, due to lack 
of facility and expertise we perform LC without 
OTC. Experience of laparoscopic cholecystec-
tomy in the United States, where OTC is either a 
routine or selectively performed, showed the in-
cidence of bile duct injury as 0.6%.26  MacFadyen 
BV et al.27 observed the incidence of bile duct in-
jury as 0.5%, while Calvete J et al. 28 experienced 
injury rate of 1.3%. In our study we found the 
rate of bile duct injuries as 0.92% which is com-
parable with incidence of centers where OTC is 
routinely or selectively performed.  Archer SB 
et al.29 in their study also reported bett er detec-
tion rate of bile duct injuries even without doing 
OTC.  

Conclusion
Although per operative cholangiography has 
got established role in minimizing the chances 
of bile duct injury during laproscopic cholecys-
tectomy especially in case of anomalous extra-
hepatic bile ducts anatomy. But this small study 
shows that careful dissection of the callot’s tri-
angle and defi ning the anatomy without on table 
cholangiography is also safe.  

References:
Davidoff  AM, Pappas TN, Murray EA, Hilleren DJ, Johnson 1. 

RD, Baker ME et al. Mechanisms of major biliary injury 
during laparoscopic cholecystectomy. Ann Surg 1992; 215: 
196–202.

Moosa AR, Easter DW, Van Sonnenberg E, Casola G, 2. 
D’Agostino H. Laparoscopic injuries to the bile duct: a cause 
for concern. Ann Surg 1992; 215: 203–208.



107

Pak J Surg. 2010; 26(2): 104-107

M Zarin, Mujeeb-ur-Rehman, S Akbar, et al

Carroll BJ, Friedman RL, Liberman MA, Phillips EH. Routine 3. 
cholangiography reduces sequelae of common bile duct inju-
ries. Surg Endosc 1996; 10: 1194–1197.

Targarona EM, Bendahan GE. Management of common bile 4. 
duct stones: controversies and future perspectives. HPB (Ox-
ford). 2004;6(3):140-3.

Mir IS, Mohsin M, Kirmani O, Majid T, Wani K, Hassan MU, 5. 
Naqshbandi J, Maqbool M. Is intra-operative cholangiogra-
phy necessary during laparoscopic cholecystectomy? A mul-
ticentre rural experience from a developing world country. 
World J Gastroenterol 2007; 13(33): 4493-4497

Way LW, Admirand WH, Dunphy JE Management of choledo-6. 
cholithiasis. Ann Surg 1972; 176: 347–359 

Piacentini F, Perri S, Pietrangeli F, Nardi M Jr, Dalla Torre A, 7. 
Nicita A, Lott i R, Castaldo P, Gabbrielli F, Castiglia D,    Cit-
one G. Intraoperative cholangiography during laparoscopic 
cholecystectomy: selective or routine? G Chir 2003; 24:    
123-128

Vezakis A, Davides D,  Ammori BJ, Martin IG, Larvin M, Mc-8. 
Mahon MJ. Intraoperative cholangiography during laparo-
scopic cholecystectomy. Surg Endosc 2000; 14: 1118–1122

Palanivelu C. Intraoperative Cholangiography. In: Art of lap-9. 
aroscopic surgery- Textbook and Atlas. India: Jaypee    Broth-
ers Medical Publishers (P) Ltd, 2007: 585-592.

Ledniczky G, Fiore N, Bognar G, Ondrejka P, Grosfeld JL. 10. 
Evaluation of perioperative cholangiography in one thousand    
laparoscopic cholecystectomies. Chirurgia (Bucur) 2006; 
101: 267-272   

Uccheddu A, Pisanu A, Cois A, Cillara N. Can intraoperative 11. 
cholangiography be avoided during laparoscopic    cholecys-
tectomy? Chir Ital 2005; 57: 571-577  

Tan JT, Suyapto DR, Neo EL, Leong PS. Prospective audit of 12. 
laparoscopic cholecystectomy experience at a secondary     re-
ferral centre in South australia. ANZ J Surg 2006; 76: 335-
338

Caratozzolo E, Massani M, Recordare A, Bonariol L, Anto-13. 
niutt i M, Jelmoni A, Bassi N. Usefulness of both operative    
cholangiography and conversion to decrease major bile duct 
injuries during laparoscopic cholecystectomy. J    Hepatobil-
iary Pancreat Surg 2004; 11: 171-175

Hamouda AH, Goh W, Mahmud S, Khan M, Nassar AH. In-14. 
traoperative cholangiography facilitates simple transcystic    
clearance of ductal stones in units without expertise for lap-
aroscopic bile duct surgery. Surg Endosc 2007; 21: 955-   959 

Sarli L, Costi R, Roncoroni L. Intraoperative cholangiography 15. 
and bile duct injury. Surg Endosc 2006; 20: 176-177

Mah D, Wales P, Njere I, Kortan P, Masiakos P, Kim PC. Man-16. 
agement of suspected common bile duct stones in    children: 
role of selective intraoperative cholangiogram and endoscopic 
retrograde cholangiopancreatography. J Pediatr    Surg 2004; 
39: 808-812; discussion 808-812  

Barteau JA, Castro D, Arregui ME, Tetik C. A comparison of in-17. 
traoperative ultrasound versus cholangiography in the evalu-
ation of the common bile duct during laparoscopic cholecys-
tectomy. Surg Endosc (1995) 9:490—496

Cuschieri A, Shimi S, Banting S, Nathanson LK, Pietrabissa A. 18. 
Intra-operative cholangiography during laparoscopic chole-
cystectomy. Routine vs selective policy. Surg Endosc 1994; 
8: 302-5.

Kullman E, Borch K, Lindstrom E, Svanvik J, Anderberg B. 19. 
Value of routine intra-operative cholangiography in detecting 
aberrant bile ducts and bile duct injuries during laparoscopic 
cholecystectomy. Br J Surg 1996; 83: 171-5.

McMahon AJ, Fullarton G, Baxter JN, O’Dwyer PJ. Bile duct 20. 
injury and bile leakage in laparoscopic cholecystectomy. Br J 
Surg 1995;82:307–313

Meyers WC, Club TS. A prospective analysis of 1518 laparo-21. 
scopic cholecystectomies. N Engl J Med 1991; 324: 1073–
1078

Morgenstern L, McGrath MF, Carroll BJ, Paz-Partlow M, Berci 22. 
G.Continuing hazards of the learning curve in laparoscopic 
cholecystectomy. Am Surg 1995; 61: 914–918

Strasberg SM, Hertl M, Soper NJ. An analysis of the problem 23. 
of biliary injury during laparoscopic cholecystectomy. JACS 
1995;180: 101–125

Carroll BJ, Birth M, Phillips EH. Common bile duct injuries 24. 
during laparoscopic cholecystectomy that result in litigation. 
Surg Endosc1998;12: 310–314

Hunter JG. Avoidance of bile duct injury during laparoscopic 25. 
cholecystectomy. Am J Surg 1991;162: 71–76

Gallstones & Laparoscopic Cholecystectomy. NIH Consensus 26. 
Statement 1992 Sept 14–16: 10(3): 1–26 

MacFadyen BV Jr, Vecchio R, Ricardo AE, Mathis CR. Bile 27. 
duct injury aft er laparoscopic cholecystectomy. Surg Endosc 
1998;12: 315–321

Calvete J, Sabater L, Camps B, Verdu A, Gomez-Parilla A, Mar-28. 
tin J, Torrico MA, Flor B, Cassinello M, Lledo S. Bile duct in-
jury during laparoscopic cholecystectomy: myth or reality of 
the learning curve? Surg Endosc 2000;14: 608–611

Archer SB, Brown DW, Smith CD, Branum GD, Hunter JG. 29. 
Bile Duct Injury During Laparoscopic Cholecystectomy: Re-
sults of a National Survey. Ann. Surg 2001;234(4): 549–559.        




