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POST-CHOLECYSTECTOMY COMPLICATIONS AND ERCP
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ABSTRACT
Objective: To document the spectrum of post- cholecystectomy complications obtained at ERCP
in a local population.
Methodology: The procedures were carried out at the Radiology department, in collaboration
with the department of gastroenterology, Fauji Foundation hospital, Rawalpindi and Valley clinic
over a 15-year period from 1 June 1992 to 30th May 2006. We reviewed the diagnostic outcomes
of post operative ERCPs. A total of 160 patients underwent ERCPs, all being performed by a single
gastroenterologist. Sphincterotomy was performed, when indicated, to establish the drainage of
obstructed bile ducts and to permit the spontaneous passage of small residual bile duct calculi.
Dormia basket was used to retrieve stones from the CBD in other cases.
Results: A total of 160 ERCPs were performed. There were 130 female and 30 male patients in
this study. The principal indication for performing ERCP was residual bile duct calculi (n=62)
suspected on ultrasonogarphic examination; followed by worsening post operative jaundice. The
most common finding at ERCP was the presence of retained CBD stones. The second most
common finding was ligation of CBD during cholecystectomy. Endoscopic sphincterotomy was
performed in 62 cases Retained stones were suspected in 32 cases on ultrasonogarphic
examination while ERCP established the presence of CBD stones in 32 cases in all.
Conclusion: The most common etiological diagnostic finding was residual biliary stones; followed
by iatrogenic bile duct obstruction. Postoperatively, ERCP should be the preferred method for
removing bile duct stones. Sphincterotomy at ERCP is a safe and effective method of managing
residual CBD stones. This study again emphasizes the role of ERCP in the diagnosis of post
operative complications.
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INTRODUCTION

The important untoward complications
following a cholecystectomy include retained
calculi in the Common Bile Duct (CBD) or rem-
nant of cystic duct, unrecognized iatrogenic
bile duct injuries, post operative strictures
involving the CBD or common hepatic duct,
leakage of bile from the slipped cystic duct liga-
ture, profuse and persistent discharge of bile
from the biliary drains, biliary enteric fistulae,
obstruction of common bile duct by clips with
consequent deepening jaundice; and
cholangitis. Endoscopic Retrograde Cholangio-
Pancreatigraphy (ERCP) plays an important
role in the diagnosis of biliary tree pathology.
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It is also advisable in the evaluation of
recurrence or persistence of symptoms follow-
ing a cholecystectomy. The current study was
designed to look at some of the above compli-
cations from a diagnostic point of view.

Magnetic Resonance Cholangio-
Pancreaticography MRCP is a non-invasive
and sensitive investigation. It is not widely avail-
able. ERCP in comparison with MRCP affords
an added therapeutic advantage.

Surgery is less than an ideal treatment for
removing left over gall stones as it is associ-
ated with appreciable morbidity and mortal-
ity. Postoperative ERCP is indicated for patients
with retained CBD calculi.1

The preoperative incidence of
choledocolithiasis amongst patients undergo-
ing cholecystectomy is reported to be 10-15%.2

However, the retention of CBD calculi after
open cholecystectomy is between 5–15%.3

ERCP is very sensitive in detecting common
bile duct calculi. Occasionally small calculi may
escape detection. The sensitivity and the speci-
ficity of ERCP for identifying CBD calculi is
over 90%.4 The percentage of laparoscopic
cholecystectomy is showing a rising trend.2,5

The rate of ERCP has also gone up with the
advent of laparoscopic cholecystectomy.3

Laparoscopic common bile duct exploration
in the expert hands and therapeutic ERCP are
comparable in achieving calculi clearance ef-
fectively and safely but ERCP is less cumber-
some than surgical exploration. Endoscopic
sphincterotomy is now replacing conventional
surgery for retained common duct calculi. Re-
tained biliary calculi can be removed without
any problems by endoscopic sphincterotomy
with or without stone extraction using dormia
basket/balloon catheters. For calculi of less
than 5mm in diameter, spontaneous extraction
can work effectively, and those of less than
12mm in diameter can be removed via basket
and balloon. If calculi are 13-25mm in diam-
eter, mechanical lithotripsy is indicated. The
majority of CBD calculi will pass spontaneously
if the papillotomy is adequate.  ERCP is a
preferable alternative to surgical removal of
retained gallstones.

PATIENTS AND METHODS

This clinical study, performed over a 15-year
period, was designed for patients, who under-
went cholecystectomy and were suspected of
a complication following the procedure. A to-
tal of 160 patients, who underwent cholecys-
tectomy open or lap, were subsequently re-
ferred for diagnostic and therapeutic ERCP.
Patients were referred from various hospitals
and clinics in and around Rawalpindi. They
had symptoms and signs, suggestive of CBD
obstruction following cholecystectomy.

All ERCPs were performed by a single gas-
troenterologist in two centres, Fauji Founda-
tion Hospital and Valley Clinic Rawalpindi. Of
these 160 patients, 140 had ERCP as outpa-
tients and were transferred back to their refer-
ring hospitals.

All patients undergoing ERCP after cholecys-
tectomy at the FFH Rawalpindi and Valley
Clinic were entered into a database. Param-
eters included age, gender, indication for the
procedure, success, findings at ERCP, diagnos-
tic yield, pre-ERCP ultrasound and other in-
vestigations, results, therapeutic intervention,
and any immediate complications noted. All
ERCPs were performed in the Radiology
Department. Biliary ducts were visualized by
fluoroscopy.

Five minutes before the procedure, the
patient was administered pentazocin or diaz-
epam intravenously to achieve sedation. The
duodenum was accessed using a side viewing
duodenoscope. The scope (Olympus JF 20,
TJF20, and TJF 140) was inserted orally and
advanced into the duodenum. Once the posi-
tion of the ampulla of Vater was determined,
a diagnostic cholangiogram was obtained and
standard endoscopic sphincterotomy under-
taken if indicated. The length of the sphinc-
terotomy was kept 0.8-1.5 cm. Choledoch-
olithiasis was treated according to the size of
calculi. Calculi were extracted by either dormia
basket/balloon catheters. Coagulation profile
was checked prior to carrying out the ERCP in
order to avert undue bleeding while perform-
ing sphincterotomy. Ultrasonographic records
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were available for all the patients. Liver
function was measured in all patients. Cho-
langiography was repeated after the stone was
removed to confirm the bile duct clearance.

During the procedure, all patients were
monitored with pulse oximetry. The resuscita-
tion equipment was kept at the tableside.
Appropriate radiographs were obtained in all
cases.

RESULTS

One hundred and sixty symptomatic patients
with previous cholecystectomy were subjected
to ERCP in order to determine the cause of the
symptoms. As regards demographics, the mean
age of the patients was 52 years. The age range
of the patients was 20-72. Out of a total of 160
patients, there were 30 males and 130 females.
The youngest patient was twenty years old.
There were 63 patients <50 years. Males were
an average six years older than females.

The indications for ERCPs were as follows;
dilated common bile duct without calculi on
sonographic examination (n=42), dilated com-
mon bile duct with calculi on sonographic
examination (n=38), post cholecystechtomy
jaundice (n=33), persistent discharge of bile in
the drains (n=28). Upper abdominal pain (n=9),
pancreatitis (n=1), cholangitis (n=1), bilious
ascites (n=8). Previous biliary surgical proce-
dures were; conventional cholecystectomy
(n=153), laparoscopic cholecystectomy (n= 7).
Of 96 patients who underwent ERCP, 62 had
retained stones with solitary calculus in 34 and
multiple calculi in 28 cases. This accounted for
33% of patients.

Ligation of the common bile duct was noted
in 21 cases, cystic duct stump leakage in 4, CBD
stricture at the site of cystic duct in 8, extrinsic
compression of CBD in one and worm infesta-
tion was seen in one. There were 13 cases of
dilated CBD without demonstrable filling de-
fects. Drainage of biliary tree was accomplished
with endoscopic sphincterotomy in 62 cases.
While extraction of calculi was attempted in
20 cases, complete removal was successful in
90%. Biliary tree could not be opacified in nine
cases.

Forty two patients had normal cholangio-
graphic findings. Thirty per cent of dilated
ducts found on ultrasonography were nega-
tive for stones.  A total of 74 therapeutic endo-
scopic procedures were performed for 160
patients. One case developed post-ERCP pan-
creatitis. The common bile duct was success-
fully cannulated and adequate opacification
obtained in 151 (95%). Pre-cut sphincterotomy
was used in three cases.

DISCUSSION

Laparoscopic cholecystectomy is now the
gold standard for the treatment of symptom-
atic gallstone disease. The postoperative com-
plication rate of laparoscopic cholecystectomy
is about 5-6%.1 The total number of complica-
tions are fewer with laparoscopic than with
open cholecystectomy depending upon the
surgical expertise. Endoscopic intervention in
postoperative complications can prevent sur-
gical exploration of common bile duct. This
should primarily be discussed between the
surgeon and physician. A second laparotomy
should only be performed, if endoscopic
procedures have failed.

The role of ERCP in post-laparoscopic chole-
cystectomy problems was also evaluated in a
series of consecutive patients who underwent
cholangiographic assessment of the biliary
channels over a two-year period.4  Three ma-
jor diagnostic groups were identified: leaks and
bile duct injuries (n = 9), retained common bile
duct stones (n = 18) and post-cholecystectomy
pain (n = 13). Diagnosis and therapy of
post-operative complications was successfully
undertaken in 92% of cases. Three patients
developed mild pancreatitis during this
procedure. Up to 18 % of patients undergoing
laparoscopic cholecystectomy may have con-
current choledocholithiasis.2 Twenty-five per-
cent of bile duct stones are completely unsus-
pected. The common bile duct stones encoun-
tered during laparoscopic cholecystectomy can
be retrieved immediately after surgery in the
operative room using ERCP.6

Retained bile duct stones after cholecystec-
tomy are a well recognized postoperative
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complication. The reported incidence after
laparoscopic cholecystectomy is between 0.5-
2 percent. In one small series, the frequency of
post laparoscopic cholecystectomy retained
stones was 2.5%.1 However, after open
cholecystectomy the incidence varies from
5 – 15%.3

A large proportion of endoscopic findings in
this study also comprised retained biliary cal-
culi, 39% in all. Solitary stones were detected
in 15 cases where as multiple calculi were
noted in 13 cases. In another study, patients
with retained common bile duct calculi ac-
counted for 17% of the complications.6 ERCP
followed by sphincterotomy and calculi extrac-
tion is the preferred initial approach in sus-
pected choledocholithiasis if the probability of
a common bile duct stone is high.1,4,7

In our series, ERCP successfully dealt with
retained CBD stones in 30 patients. Calculi
smaller than 3 mm can pass spontaneously if
the sphincter of oddi is not stenotic but this
may be complicated by pancreatitis or cholan-
gitis. Stones of less than 10mm in diameter can
be treated via endoscopic papillary balloon di-
latation. Those larger than 11mm in diameter
are managed via endoscopic sphincterotomy
with a 10-12mm papillary incision. Large CBD
stones (>2cm diameter) in the current study,
unsuitable, for simple extraction were seen in
10 cases. These large calculi can first be crushed
with a biliary lithotripter. The residual stone
fragments can be flushed with normal saline
and recovered with basket or balloon.8

Endoprosthesis is considered a safe and
effective method for managing CBD calculi in
those difficult cases where endoscopic sphinc-
terotomy and attempts at removing stones are
unsuccessful.9 The difficulty of calculi removal
increases with calculi size. Therefore, large
common bile duct calculi may be difficult to
extract during a single session. A period of
endoscopic biliary stenting may make subse-
quent removal easier as the stones get smaller
with stenting.10   Stents could be passed in two
of our cases.

The second most common complication iden-
tified following cholecystectomy, in this study

was ligation of common bile duct, in 13% of
subjects.  Sixty-one per cent (54) of ERCPs were
negative for calculi. Ultrasound is an unreli-
able method of imaging common bile duct
stones postoperatively, although, it detects CBD
dilatations in the majority of cases approxi-
mately 76%.1 In the current study, ultrasound
showed common bile duct dilatations in 42
patients with only 13 of these dilated bile ducts
showing calculi on ERCP. There is a possibil-
ity that these patients passed calculi sponta-
neously. Ultrasound accurately diagnosed
choledocholithaisis in nine patients only. Cys-
tic duct leakage is rare but fairly easily diag-
nosed. Cystic bile duct leakage may result from
incomplete closure or insecure clipping of the
cystic bile duct stump.11

It may also be the consequence of injury to
the cystic duct proximal to the clip by dissec-
tion or by inadvertent thermal injury either di-
rectly or by the spread of heat through the
clip.12 Leakage of bile has also been reported
to originate from unnoticed division of acces-
sory duct of Luscha.12,13

In one study, out of a total of 1400 cases of
laparoscopic cholecystectomy, one case of cys-
tic bile duct leakage was encountered as a re-
sult of a stone slipping into the CBD and ob-
structing its lower end.14 Ductal decompres-
sion obtained at ERCP is regarded as the treat-
ment of choice for postoperative cystic duct
stump leakage. ERCP showed a bile leak from
the cystic duct in three patients and none had
associated common bile duct stones in the
present study. This is consistent with the find-
ings in current world literature. Even in com-
plete bile duct occlusions, the combined endo-
scopic-percutaneous transhepatic method can
re-open the obstructed biliary tree and is a pos-
sible alternative to surgical exploration in se-
lected cases.15

There were 8 cases of post operative CBD
stricture in the current study. They were man-
aged with endoscopic stenting. The primary
management of the fistulae is endoscopic
sphincterotomy and extraction of remaining
gallstones in order to decompress the biliary
passages, thereby, allowing closure of the



fistulae. There were two cases of biliary fistu-
lae in our study. There was an appreciable
delay in the diagnosis of some of these compli-
cations in our cases primarily because of the
late referral. Endoscopic sphincterotomy is
performed to enlarge the opening of the bile
duct. The stones can be pulled out from the
duct into the intestine. A variety of balloons
and baskets mounted on specialized catheters
can be passed through the ERCP scope
allowing stone removal.

Most calculi <1cm in diameter will passs
spontaneously in days or weeks following an
adequate sphinterectomy, but most experts
prefer to extract them directly. This immedi-
ately clarifies the situation and reduces the risk
of impaction and cholangitis. However, this
technique alone may fail in the presence of
large calculi. Mechanical lithotripsy is the first
choice, in the treatment of choledocholithiasis
if initial trial with conventional Dormia basket
fails. The resulting fragments can be pulled out
through the sphincterotomy with basket.

A total of 74 therapeutic endoscopic proce-
dures were performed for 160 patients in the
present study. Seven patients with dilated CBD
but with out stones were also subjected to
sphincterotomy to facilitate drainage from the
biliary tree. Biliary sphincterotomy post-
laproscopic cholecystectomy is the cornerstone
of therapeutic ERCP and is used world-
wide.16,17 The success rate is about 90%, with
an overall complication rate of approximately
5% and mortality rate of less than 1% in ex-
pert hands.18 These results accord favorably to
most surgical series. Endoscopic sphinctero-
tomy by expert endoscopists for removing com-
mon bile duct stones is considered safe even in
younger patients with nondilated ducts.19 The
predominant therapeutic procedure carried out
in this study was also biliary sphincterotomy,
62 cases in all. A sphincterotomy should be
wide enough to admit a cannultome or a bas-
ket to extract stones from the duct, but not be-
yond anatomical limits. Successful endoscopic
cholangiography with relief of obstruction
should be technically achievable in more than
90% of patients.

Lack of success with sphincterotomy could
be either due to inadequate sphinterotomy that
does not admit cannulotome or there is a pap-
illary stenosis i.e narrow papilla of Vater. Failed
access could also result from an impacted cal-
culi at the lower end of CBD. In that case, a
pre-cut sphincterotomy with a needle knife
can provide access to the CBD. Finally, liga-
tion of CBD is a difficult post cholecystectomy
problem. This can not be helped by ERCP alone.
Perhaps a combined procedure can help
alleviate this problem.15

Some of the important complications associ-
ated with ERCP and sphincterotomy include
difficult bile duct cannulation, precut sphinc-
terotomy, bleeding, severe necrotizing post-
ERCP pancreatitis and injury to the gas-
trointestinal tract.4,20 Bleeding complications of
sphincterotomy are more common in the set-
ting of pre-existing coagulopathy. Only one
patient in the current study developed
post ERCP Pancreatitis.

CONCLUSIONS

ERCP is the investigation procedure of first
choice in the diagnostic assessment of complex
post cholecystectomy cases presenting with
complications. Retained bile duct stones after
cholecystectomy are an established entity. By
far the most common etiologic diagnostic find-
ing was residual biliary calculi, followed by
complete iatrogenic bile duct obstruction.
Endoscopic sphincterotomy and stone retrieval
should be the first line treatment for postop-
erative choledocholithiasis.  Diagnosis of post
operative complications was successfully ob-
tained in > 90% of cases. ERCP has the poten-
tial of saving the patient from exploration of
CBD and a repeat surgical procedure with
attendant morbidity and mortality.

Same-session ERCP and laproscopic-chole-
cystectomy can perhaps be considered even in
cases of preoperative choledocholithaisis.
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