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ABSTRACT 
Introduction: Therapeutic Endoscopie Retrograde Cholazgio-Panereatography (ERCP) is an established mode of treatment for bile 
duct lesions. 
Aim: This paper reviews the role of ERG? in the management of bile duct lesions developing after biliary surgery. 
Patients and Methods: Of the 894 ERCPs performed in our department between January 1990 and May 1992, 23 (13 female, 10 
male) were for patients with post -operative bile duct lesions. The mean age of these 23 patients was 59 years (range 38-91 years). The 
previous biliary surgical procedures were conventional cholecystectomy (n=19), laparoscopic cholecystectony (n=3) and a 
cholecystectomy with choledochojejunostomy. Associated medical conditions of ischaemic heart disease, unstable angina, hypertensive 
heart disease, chronic obstructive airway disease and hepatitis B cirrhosis were present in 7 of these patients. 
Results: Ten patients had benign biliary strictures. Endoscopie stenting (with one or 2 stents) was successful in 9. The strictures 
reopened in 2 patients after a total stenting duration of 12 and 18 months respectively. Four patients had biliary leakages that were 
successfully treated with stenting. Two patients had spontaneous sealing of biliary leak at 3 and 6 months respectively. Nine patients 
had retained stones (7 with solitary stone, 2 with multiple stones) that were successfully removed with Dormia basket after 
sphineterotomy. Complications were few and manageable. 
Conclusions: Therapeutic ERCP is safe and effective. It is a useful adjunct in the management of patients with post -operative biliary 
lesions. 
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INTRODUCTION 
Endoscopie Retrograde Cholangio-Pancreatography (ERCP) has 

become one of the major diagnostic procedures for biliary and 

pancreatic diseases since it was first introduced in 1968"'. The 
introduction of sphineterotomy and gallstone extraction in 197317' 

enabled doctors to perform therapeutic endoscopie procedures 
for the treatment of biliary and pancreatic diseases. 

Endoscopie biliary drainage was described by Soehendra in 
197931, and since then, endoscopie biliary and pancreatic 
therapeutic procedures have proliferated rapidly with the 
development of better instruments and endoscopie accessories. 

Therapeutic ERCP may be utilised in the management of 
patients with bile duct lesions developing post -operatively; for 
instance, strictures, retained stones, biliary leakage or a 

combination of these. 

Post operative bile duct strictures, may be managed by 
endoprosthesis inserted at ERCP°'. lesions such as cystic duct 
stump leak or fistula can be managed by short term endoscopie 
placement of biliary stent(s)"hs'. Retained stones in the biliary 
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ducts may be successfully removed endoscopically after 
sphineterotomyt7l. 

Our study, done over a 28 -month period (with a mean period 
of follow-up of 12 months), examined the role of ERCP in the 

non -surgical management of bile duct lesions discovered post- 
operatively. 

MATERIALS ANI) METHODS 
The data was collected retrospectively from case notes of Medical 
Unit II, Singapore General Ilospital, from January 1990 to May 
1992. There were a total of 894 ERCPs done. Of these, 23 (2.6%) 
were done on patients who had bile duct lesions diagnosed after 
biliary surgery. There were 13 female and 10 male patients. Their 
ages ranged from 38 to 91 years with a mean of 59 years. All 
had previous biliary surgery of either conventional 
cholecystectomy (n=19), laparoscopie cholecystectomy (n-3)or 
choledochojejunostomy and cholecystectomy (n=1) . The 
duration between surgery and referral for ERCP varied from one 

week to 30 years. The clinical presentation included jaundice, 
fever, right hypochondria) pain with elevated serum alkaline 
phosphatasc and hyperbilirubinemia. Other investigations done 

included ultrasound examination of the hepatobiliary system and 

T -tube cholangiogram in those with problems in the immediate 
post operative period (Table I). 

The duodenoscope used routinely was an Olympus TIE 20 
Jumbo scope. The working channel of this scope is 4.2 mm in 
diameter. The bile duct lesions demonstrated at ERCP were 

classified as benign strictures, biliary leak, retained stones or a 

combination (Table 11). Procedures such as sphincterotomy, stone 

extraction and endoprosthesis insertion were performed 
according to what was found at ERCP. 

Sphincterotomy was done in 19 of the 23 patients. Strictures 
(n=10) demonstrated at ERCP were stented with either Cook's 
or "home-made" 10 Fr stents of 9-14cm in length (mean 12cm). 
The patients were observed for at least one day after ERCP and 

improvement in both clinical and biochemical parameters was 

confirmed before discharge. They were followed up at 3 monthly 
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Table 1- Patient characteristics, type of operation and 
clinical features. 

Benign 
stricture 
group 
(n=10) 

Retained 
stones 
group 
(n=9) 

Biliary 
leakage 
group 
(n=4) 

Patient data 
Sex 
Age (years) 
(mean age) 

7F:3M 
38-73 
(54) 

4F:5M 
42-74 
(59) 

2F:2M 
53-91 
(58) 

Operation data 
Conventional chol 
Laparoscopie chol 
Chol + 

Choledochojejun 

Duration between 
operation and ERCP 

7 

2 

I 

10 days - 
30 yrs 

9 

- 
- 

10 days - 
1.5 yrs 

3 

I 

- 

1 week- 
1 month 

Investigations and 
clinical presentation 
RHC pain, jaundice 
fever 
Elevated SAP 
Hyperbilirubinemia 
Ultrasound Hepato- 
Biliary System 

T -tube 
cholangiogram 

10 
8 
7 

8 

1 

7 

7 

5 

5 

4 

3 

3 

2 

2 

1 

Chol : cholecystectomy 
Choledochojejun : choledochoje unoslomy 
RIIC : right hypochondrium 
SAP - serum alkaline phosphatase 

Table H -Type and site of biliary lesions 

Benign 
stricture 
group 
(n=10) 

Retained 
stones 
group 
(n=9) 

Biliary 
leakage 
group 
(n=4) 

Stricture site 
Common bile duct 3 - - 

(CBD) 
Common hep duct 2 - - 
Intrahepatic duct 2 - - 

(IHD) 
Bifurcation 3 - - 

Stones 
no. - one 2 7 - 

multiple - 2 - 

site - CBD 2 8 - 
IHD - I - 

Biliary leak 
site - CBD - - 3 

IHD - - I 

intervals and new stents were exchanged when there was clinical 
evidence of jaundice, fever or pain in the right hypochondrium 
or when there was biochemical evidence of obstruction such as 

an elevated bilirubin and serum alkaline phosphatase. 
Prophylactic trimonthly exchange of stem to prevent clogging 
and obstruction was performed in 2 patients who consented. The 
strictures were considered to be sufficiently dilated if there was 

easy passage of a 1 cm balloon through the stricture or if there 
was rapid contrast emptying of the intrahepatic tree seen at 

fluoroscopy. Stent(s) were removed when the ERCP findings 

showed adequate patency of the duct after one year. Retained 
stones (n=9) were removed with Dormia basket (n=9) and in 

addition, balloon trawling (n=4) was done at the time of ERCP. 

Biliary leakages (n=4) demonstrated at ERCP were treated by 

stents similar to those used in the benign stricture group. They 
were also followed up at 3-4 monthly intervals with repeat ERCP. 
Stems were removed when the leakage has sealed (Table Ill). 

Table 1H - Endoscopie procedures performed 

Benign 
stricture 
group 
(n=10) 

Retained 
stones 
group 
(n=9) 

Biliary 
leakage 
group 
(n=4) 

Sphincterotomy 7 9 3 

Removal of stone with 
Dormia basket 2 9 - 

Balloon trawling and 
basket - 4 - 

Stenting 
no. of stents used: 

one stem 7 - 3 

two stents 2 - 1 

failed stenting 

no. of times stented 
once 

1 

3 

- 

- 

- 

4 

twice 4 - - 
4xormore 2 - - 

RESULTS 
In the group with benign stricture (n=10), with a mean age of 54 

years, stenting was successful in 9 patients. All had resolution 
of jaundice and improvement in their clinical condition. Seven 
patients had one stent inserted and 2 patients had 2 stents inserted 
at the first ERCP. Three patients were stented only once, 4 patients 
required a second stenting and 2 patients were stented 4 or more 
times. The mean follow-up period in this group of patients was 

18 months. Two patients had spontaneous healing with removal 
of stent all2 and 18 months respectively. One of the two patients 
developed recurrent stricture with cholangitis one year after the 

stein removal necessitating repeated ERCPs and stenting. She 
subsequently underwent a hepaticojejunostomy 2 years after the 

first removal of stem. The second patient remained well one year 
after stent removal. Four patients arc still stented and on regular 
fol low -up. Two patients died from unrelated causes of myocardial 
infarction and hepatitis B cirrhosis, 4 months and 6 months after 
the ERCP, respectively. One patient was lost to follow-up. The 
only early complication was seen in a patient with a previous 
choledochojejunostomy and cholecystectomy who had failed 
stenting. He developed a retroperitoneal abscess which required 
surgical drainage. The only late complication seen was the 

migration of stent into the terminal ileum 4 months after the 

procedure. She was re-stented (Table IV). 
Patients with retained stones (n=9) had their stones 

successfully removed at FRCP. Their mean age was 59 years. 
Resolution of symptoms and improvement in clinical condition 
occurred in all of them. The procedure was therapeutic with no 

further recurrence or complications during this period of study. 
In the group with Biliary leakage (n=4), with a mean age of 

58 years, 3 patients had one stem inserted and one had 2 stents 
inserted simultaneously. All had improvement of symptoms after 
ERCP. They were all stented once. Two had resolution of leakage 
upon removal of stents at 3 months and 6 months respectively. 
One has returned to a neighbouring country and is lost to follow - 
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up, and the second patient remains well 2 years after the stent 
removal. One patient is still stented and on regular 3-4 monthly 
follow up. One patient died from ischaemic heart disease six 
months after the procedure. 

Table IV - Outcome of procedure and complications 

Benign 
stricture 

group 
(n=10) 

Retained 
stones 
group 
(n=9) 

Biliary 
leakage 
group 
(n=4) 

Outcome - early 
improvement in 
jaundice and 

resolution of 
symptoms 

9 9 4 

Outcome late 
spontaneous healing 
(stent removed) 
still stentcd 
death 

lost to follow-up 

2 

4 
2 

(unrelated 
causes) 

1 

- 

- 
- 

- 

2 

I 

1 

(unrelated 
(cause) 

- 
Complications 
Infection - 

(Retroperitoneal 
abscess) 

Migration of stem 

1 

1 

- 
- 

- 

- 

DISCUSSION 
13iliary tract surgery, both conventional cholecystectomy and the 

more recent laparoscopie cholecystectomy, may result in damage 
to the biliary tree in the form of strictures or biliary leakage. 
Inadvertently, stone(s) may be left in the bile ducts after surgery. 
In some cases, serious complications may arise'691. The 
development of non operative endoscopie techniques for dilation. 
endoprosthesis insertion and stone extraction has led to the 

reluctance of patients to undergo further surgery knowing the 

associated morbidity and mortality. This is particularly so in those 

with co -existing medical conditions and who are of poor 
anaesthetic risk. 

Post operative biliary strictures were reported in about 0.2% 
to 0 5% of patients following cholecystectomyj0.12í Most were 

due to direct surgical trauma'i3t. However, unrecognised arterial 

injury with resultant ischaemia may be the cause in some"). Their 
clinical presentation may be early post operative jaundice, fever, 

or jaundice and cholangitis occurring months to years later. Most 
of the strictures were subhilar, and the aim of treatment would 
be to restore the continuity of bile flow. Operative repair such as 

hcpaticojejunostomy, hepaticoduodenostomy or end to end bile 
duct anastomosis may be employedp5J6t. In skilled hands. the 

surgical mortality ranged from 4% to 13%('35"). The morbidity 
may be 25%. Up to 52% to 77% have good long term surgical 
results( "9. Recurrent strictures were common and led to 

intrahepatic Iithiasis, repeated cholangitis, jaundice and 
secondary biliary cirrhosis. Repeat operation were necessary in 
25% to 35% of the patients9q'9. Non -operative alternatives such 

as a trans -hepatic approach utilising balloon to dilate strictures 
followed by biliary stenting for 2 weeks to 6 months to maintain 
patency have also been reported. Failure in this procedure was 

attributed to the fact that only one third had dilated intrahepatic 
ducts1tt. The presence of acute cholangitis and coagulation 
abnormalities contributed to the complications. A high rate of 
biliary stricture recurrence has also been reported after a single 

balloon dilation, necessitating repeated dilatations or a period of 
stenting. Therapeutic ERCP with endoprosthesis insertion is 

widely accepted as a method for palliation of malignant strictures 
ever since it was first described in 1982p9). However, little 
attention has been given to it in the management of benign 

strictures. Since 1986, endoscopie endoprosthesis insertion for 
benign biliary strictures has been described'" 20t. 

In our study of 10 patients with benign stricture developing 
post -operatively, we found endoprosthesis insertion to be 

successful in 9, with relief of symptoms. Although the mean 

follow-up period in this group of patients was 18 months, only 
one of the patients who were successfully stented required 
subsequent surgery. The single patient who was not successfully 
stented had a previous cholecystectomy and 

choledochojejunostomy making ERCP technically difficult. 
Although elective stent exchange trimonthly was intended to 

avoid cholangitis due to clogging, some of the patients refused 
because they were asymptomatic. Only those with abnormal 

biochemical findings of elevated bilirubin and scrum alkaline 
phosphatase agreed to stent exchange although they did not have 

obvious complications of cholangitis or pain. Two patients (aged 

75 and 68) who remained well a year after the first stent was 

inserted, refused further ERCP and blood investigations. 
Bile leaks and fistulae are uncommon complications of biliary 

tract surgery. They may arise from inadvertent surgical damage 

to bile duct or inadequate closure of cystic stump. It is most 

commonly seen in the setting of postoperative obstruction of the 

biliary system by residual stones or strictures. If untreated, it 
may result in abscess formation, peritonitis, sepsis and metabolic 
disturbances. Traditionally, surgical repaid125) has been used. 

However, non -operative endoscopie methods to improve bile 
drainage has since been described192"t. Endoscopie techniques 
of sphincterotomy, stone extraction, endoprosthesis placement 
to manage patients with post operative hile leaks and fistulae16 ."í 
arc now an accepted mode of treatment in the management of 
such lesions. 

In our study, all 4 patients who had biliary leakage 
demonstrated either by T -tube cholangiogram or at ERCP, were 

successfully stented. All had resolution of symptoms and 2 of 
them had their stents removed after 3 and 6 months respectively 
when subsequent ERCP showed complete resolution of biliary 
leak and fistulae. 

Biliat duct stones have been reported to be present in 10% 

to 15% of ail patients undergoing cholecystectomy with the 

proportion increasing somewhat with age. A history of jaundice 
or pre -operative elevation of both bilirubin and scrum alkaline 
phosphatase has been reported to be predictive factors for bile 
duct stonesj25t. However, the risk of missing ductal stones appears 

to be in the order of 2-3% (series ranged from 0.9% to 6.3%)(26), 

if routine pre- or intra -operative cholangiography is only 
performed selectively based on these predictive factors. This is 

especially so in laparoscopie cholecystectomy. 
Although some surgeons have suggested ERCP before 

laparoscopie cholecystectomy, routine pre -operative ERCP is still 
not recommended in those without clinical or biochemical 
suspicion of biliary stones. This is because the yield from pre- 

operative ERCP would not be significant and there is also the 

added cost of ERCP. 

All 9 patients in our study had their stones successfully 
removed with Dormia basket at ERCP. Balloon trawling was 

performed in addition in 4 patients to remove stone remnants. 

All had resolution of symptoms with no further recurrence during 
this short study period of 2 years. Large stones that would make 

stone extraction difficult, were fortunately not seen in this group 
of post cholecystectomy patients. Our study of 23 patients 
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supports the role of endoscopie procedures such as 

sphincterotomy, stenting and stone extraction, as an important 
modality of treatment in the management of patients with bile 
duct lesions both pre- and post-biliary surgery1T. 

CONCLUSIONS 
This study shows that therapeutic ERCP is a safe and effective 
procedure. Although the number of patients in our series is small 
and the follow-up period is short, endoscopie procedures such 

as sphincterotomy, stenting and stone extraction obviate the need 

for a repeat surgery in the majority of the cases. Therapeutic 
ERCP is an important adjunct in the management of patients 
with post -operative bile duct lesions. It should be the treatment 
of choice in patients who have multiple medical problems and 

are of poor surgical risk. However, in those who arc medically 
fit and agreeable to repeat operations, surgical options should 
still be considered. 

REFERENCES 

McCune WS, Shorb PE. Moscovie. H. Endoscopie eannulation of the ampulla of Vater: a 

preliminary report. Ann Surg 1968; 167:752 6. 

2. Kawai K, Akasaka Y, Murakane K.'fade M, Nakajima M. Endoscopie sphincterotomy of 
die ampulla of Voter. G:otrmmest Endose 1974: 20:148-51. 

3. Soehendea N, Reindcrs-Frederta V. Palliative bile duct drainage. A new endoscopie method 
of introducing a vanspapillary drain. Endoscopy 1980; 12:8-11. 

4. Catins SR, Cotton PB. Endoscopie m:naagemenl of postoperative biliary strictures Gm 
1988; 29.A726-7. 

5. Kozavek R. Gammon R, Bserg R, Wagonfeld 1, Ball T. Bile leak following laparoscopie 
cholecystectomy. Diagnostic and therapeutic application of ERCP. Gastrointest Endose 
1991: 37:248 (abstract) 

6. Kozavek RA. Traverse LW Endoscopie alert placement for cystic duct leak following 
laparoscopie cholecystectomy. Gastrointest Endow 1991; 37.71-3. 

7. Silvis SE. Current status ofendoscopic sphincterotomy.AmlGastroenterol1984;79:731- 
3 

8. Grey -Tumor RG. Injuries to the main hepatic dun. lancet 1944;1:621.2. 

9. Boyce I1W, Lightdale CJ. tire rush to laparoscopie cholecystec,omy: a word of caution. 
Gastroimat Bndosc 1991, 37:92-4. 

10. Mehl, W, Gunn A Bile duct injuries: a new suggestion for their repair. Br I Surg 1964; 

51:96-101. 

11. Pitt HA. Miyamato T,l'arapaus SK, Tompkins RK, Longmire WP Jr. Factors influencing 
outcome in patients with postoperative biliary strictures. Am J Surg 1982, 144.14-22. 

12. Rosenqutst l L Myren SD. Operative injury to the bile duo. Arta Chir Scand 1960; 11992- 
109 

13 Way LW. Dunphy JE. Biliary stricture. Am 1 Surg 1972: 124 287-95. 

14. Terbhnmhe l,Allison 11E, Nonhover JMA.An ischaemie basis for blltary strictures. Surgery 
1983; 94:52-7. 

15. Glenn f. latrogenic injury to the bdiary ductal system. Surg Gynae Obste, 1978; 146:430- 

16. Warren KW, Jefferson ME Prevention and repair of strictures of the intrahepatie duels. 
Surg Clin North Am 1973; 53:1169-91. 

17. Saber K.Id Manialaw M. Repair of bile duct injuries. World J Sorg 1984:8:82-9. 

18 Vallon AG, Mason RR, Laurence 131-1, Cotton PB. Endoscopie retrograde cholangiography 
M post operative bite duct suirlures. Br 1 Radio, 1982, 55:32-5. 

19. Huibeegtse K. Tytgat GNJ. Palliative treatment of obstructive jaundice by transpapillary 
introduction of a large bore bile duet eudoprosthesis. Gut 1982; 23:371-5 

20. lluibregtse K. Raton RM. Tytga, GNJ. Endoscopie treatment of postoperative biliary 
strictures. Endoscopy 1986;18:1337. 

21 Conon PB. Endoscopie management of bile duct stones. Gut 1986; 79:731-3. 

22. Ponction T, Gallee. JF, Valette Pi, Chavatl lnaa A, Bory R. tindoscopm Treatment of biliary 
tract fistulae. Gastrmmesi Enclose 1989; 35:490-8. 

23 Siegel JII, Harding GT, Chateau E Endoscopie decompression of benign aid malignant 
biliary obstruction. Gastromtest Endose 1982; 28 77-82 

24. Zuidema GD, Cameron IL, Sitsmann 1V, Kadir S, Smith GIV, Kaufman SL, et al. 

Pereutaueous Iranshepa,te management of complex biliary problems Ann Sorg 1983, 

197584-93. 

25. Saltaslein EC, Peacock 113, Thomas MD Fee -operative eleven, SAP and amylase levels 

as predictors of common dun stones. Surg Gynae Obstet 1982; 154:381-4. 

26. Levine SB, Lerner S1, Leifer ED, Lindheim SI. Intraoperative chotangiograplty. A review 
of indications and analysas of sex groups. Ann Surg 1983; 198:692-7. 

27. Boulay J. Schcllenbcrg R, Braden PG. Role of ERCP and therapeutic biliary endosopy in 

association with laparoscopie eholeeysteetomy. Am 1 Gastroenterol 1992; 87:837-46 

574 


