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Abstract

Clips inserted during laparoscopic cholecystectomy (LC) may migrate into the biliary system and
function as a nidus for the formation of gallstones. Here, we present a series of 4 patients who
presented with this rare complication 5-17 years after LC. All 4 patients presented with symptomatic
choledocholithiasis with biochemical and radiological signs of biliary obstruction. Three patients
also had fever and infectious parameters, compatible with concurrent cholangitis. All patients suc-
cessfully underwent endoscopic retrograde cholangiopancreatography (ERCP) with papillotomy
and stone extraction. Patients with cholangitis also had antibiotic treatment. In 3 patients, obstruc-
tion of the common bile duct was caused by a single, relatively large stone that had formed around
a clip (supposedly the cystic duct clip). In 1 patient, multiple stones had formed around an intrabil-
iary migrated cluster of coils that had been used for arterial embolization of a pseudo-aneurysm of
the right hepatic artery. In conclusion, surgical clips and coils can migrate into the biliary tract and
serve as a nidus for the formation of bile duct stones. Although rare, this complication should cau-
tion surgeons not to place clips “at random” during cholecystectomy. Patients with this rare com-
plication are best managed by ERCP in combination with sphincterotomy and stone extraction.
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Introduction

Cholecystectomy is one of the most frequently performed abdominal surgeries, with lap-
aroscopic cholecystectomy (LC) being the gold standard to date [1, 2]. Generally, surgical clips
are used in this laparoscopic procedure to close the cystic duct and secure the cystic artery.
Usually only 1 or 2 clips are used to this end. However, sometimes clips are also liberally used
to achieve hemostasis. This is not without risk, as improper placement of clips may lead to bile
leakage, bile duct injury, or vascular injury [2].

Like other foreign bodies, surgical clips can migrate into surrounding tissues. Migration
of cholecystectomy clips towards the duodenum has been reported, causing a duodenal ulcer
or giving rise to a choledochoduodenal fistula [3]. Migration into the adjacent biliary ducts is
arare phenomenon, first reported in 1979 [4]. Intrabiliary migrated clips can serve as a nidus
for the formation of gallstones, potentially causing obstruction and cholangitis. Herein we pre-
sent a series of 4 patients who presented with this rare complication many years after chole-
cystectomy.

Case Report

Case A

Patient A, a 66-year-old female patient, had a history of hepatitis B. Because of sympto-
matic cholecystolithiasis she underwent LC at the age of 60. Her hospital admission was pro-
longed because of a transient postoperative cholestasis, for which no cause was found, and
which was interpreted as a passed common bile duct (CBD) stone.

Six years later, at a regular visit for follow-up of her hepatitis B, elevated liver enzymes
were found: bilirubin 18 pg/L, y-glutamyl transpeptidase (GGT) 343 1U/L, alkaline phospha-
tase (AF) 120 IU/L, aspartate aminotransferase (ASAT) 50 IU/L, and alanine aminotransfer-
ase (ALAT) 66 1U/L. Abdominal ultrasound showed dilated intrahepatic bile ducts and a hy-
perechogenic structure in the liver hilum. Subsequent magnetic resonance cholangiopancre-
atography (MRCP) showed two strictures: one in the common hepatic duct just below the
hilum, and one in the CBD at the level of the cystic duct. No obvious stones were seen. She was
referred to our center for endoscopic treatment of this biliary stenosis.

An endoscopic retrograde cholangiopancreatography (ERCP) was performed. Cholangi-
ography showed a severe subhilar stenosis in the vicinity of 3 surgical clips. The stenosis was
dilated using an 8-mm balloon catheter and a single, plastic endoprosthesis was inserted. Four
weeks later, the patient was seen in the emergency room because of upper abdominal pain
and subfebrile temperature. Laboratory results showed an elevated C-reactive protein (CRP)
of 48 mg/L and signs of cholestasis (bilirubin 21 umol/L, GGT 866 1U/L, AF 205 IU/L, ASAT
56 1U/L, ALAT 101 IU/L). The patient was admitted under the suspicion of cholangitis and
was treated with intravenous antibiotics (Ciproxin and Augmentin). During ERCP, a filling de-
fect around one of the clips was observed (Fig. 1a). Using a Dormia basket, this clip, around
which a 10-mm large stone had formed, could be removed (Fig. 1b). Another balloon dilatation
was performed, and three plastic stents were inserted.

After this, the patient underwent two more ERCPs with dilatation and progressive stent-
ing, and after a period of 6 months all stents could be removed leaving a patent bile duct. She
was last seen for follow-up 2 years later, with no signs of cholestasis.
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Case B

Patient B, a 63-year-old male, was referred to our center after he sustained a bile duct
injury during an explorative laparotomy performed under the suspicion of a duplicate
gallbladder. The patient had undergone LC 4 years earlier, but experienced recurrent upper
abdominal pain. No duplicate gallbladder was found, but the procedure resulted in partial in-
jury to the CBD and the right hepatic duct. Treatment of this bile duct injury consisted of per-
cutaneous drainage of a biloma and intra-abdominal abscesses followed by endoscopic stent
treatment for a period of 15 months.

The patient presented at the emergency room 8 years later, with complaints of upper ab-
dominal pain, jaundice, nausea, and fever (39.2°C). Laboratory results showed cholestasis and
elevated infectious parameters, with a leukocyte count of 16 x 109/L, CRP of 161 mg/L, bili-
rubin of 103 pg/L, ASAT 358 IU/L, ALAT 390 IU/L, AF 138 1U/L, and GGT 861 IU/L. Abdominal
ultrasound showed dilated intrahepatic bile ducts, while the distal CBD could not be visualized
due to air in the intestines. The patient was admitted under the suspicion of cholangitis and
received intravenous antibiotics (ceftriaxone and gentamicin). ERCP showed a large stone in
the distal CBD, formed around a clip, which was extracted using a Dormia basket (Fig. 1c, d).
The patient recovered well and had no recurrent symptoms during 4 years of follow-up.

Case C

Patient C, a 50-year-old male, underwent LC at the age of 33 because of symptomatic cho-
ledocholithiasis. The postoperative course was uneventful. However, 17 years later, he pre-
sented himself to the emergency room with colic pains in the right upper abdomen, similar to
the pains he used to have when he suffered from gallstones. He did not present with fever or
jaundice on admission. Laboratory results showed elevated cholestatic parameters with bili-
rubin of 77 ng/L, ASAT 41 1U/L, ALAT 95 IU/L, AF 277 1U/L, and GGT 587 IU/L. Infectious
parameters were elevated, with a leucocyte count of 18 x 10%/L and a CRP of 237 mg/L. MRCP
showed a stone in the distal CBD with dilated intra- and extrahepatic bile ducts. An attempt at
ERCP failed because of failed cannulation, after which the patient was referred to our insti-
tution. On the suspicion of cholangitis, the patient was treated with intravenous antibiotics
(cefuroxime).

At repeat ERCP in our institution, the CBD could be cannulated. Cholangiography showed
a dilated CBD with multiple small stones and 1 intrabiliary clip; multiple clips were seen at the
site of the cholecystectomy (Fig. 1e). After balloon dilatation of the distal CBD, the stones, to-
gether with sludge and clip, could be extracted (Fig. 1f). The patient recovered well and had
no recurrence of symptoms.

Case D

Patient D, a 48-year-old female, underwent LC on the indication of symptomatic cholecys-
tolithiasis. The procedure was complicated by a complete transection of the CBD. Initial treat-
ment of this bile duct injury consisted of percutaneous drainage of a biloma and restoration
of bile duct continuity by percutaneous-endoscopic rendezvous procedure [5], followed by a
period of progressive stenting. Because of the emergence of a pseudoaneurysm of the right
hepatic artery she underwent coiling of the right hepatic artery 4 weeks after LC. After a pe-
riod of 8 months, the last stents could be removed, leaving a patent bile duct.

The patient was seen for follow-up at our outpatient department 5 years after LC. At this
visit, she reported having intermittent colic pains over the previous few weeks, without jaun-
dice, discolored stools, or fever. Laboratory results showed signs of cholestasis with an AF of
436 1U/L, GGT 1,463 1U/L, ASAT 87 IU/L, and ALAT 77 IU/L. The patient underwent ERCP,
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during which time a recurrent stricture of the CBD was seen, along with multiple filling defects
and multiple coils in the biliary system (Fig. 1g). The stricture was dilated using a balloon
catheter, and the stones and mobile coils were extracted using a Dormia basket and crusher
(Fig. 1h). A fully covered metal stent was inserted, and the patient started medical treatment
for cholestasis with Ursochol. This stent was removed after 6 months, leaving a slight stenosis
of the bile duct. To date, 2.5 years later, the patient has been free of complaints.

Discussion

Migration of surgical clips is a rare complication following LC. In this series of 4 patients,
ERCP with sphincterotomy and stone extraction with a Dormia basket was successful in all
cases.

Intrabiliary migration of foreign bodies is a rare complication and the literature only con-
sists of case reports. Besides surgical clips, nonabsorbable sutures, coils for arterial emboliza-
tion, ingested fish bones and toothpicks, and remnants of draining tubes or stents have been
reported to migrate into the biliary tract [6-8]. A literature review of 69 cases of intrabiliary
migrated surgical clips showed ERCP to be the appropriate treatment, with a success rate of
85% [9]. When ERCP fails or is impossible, for example due to altered gastrointestinal anat-
omy after abdominal surgery, percutaneous transhepatic cholangiography with stone extrac-
tion may be attempted [10]. Alternatively, surgical exploration of the CBD may be necessary
to remove obstructing objects and bile stones [9].

Clinical presentation is similar to that of primary choledocholithiasis, with colic pains and
obstructive jaundice, sometimes accompanied by signs of cholangitis. The risk of developing
cholangitis may be increased due to the presence of an intrabiliary foreign body, as was the
case in 3 out of 4 patients presented here. Radiological evaluation usually consists of ab-
dominal ultrasound, magnetic resonance imaging, or ERCP. On ERCP, a filling defect with a
radiopaque line in the center may be seen. This remarkable radiographic appearance has also
been referred to as “cat’s eye calculus” [11].

The exact pathophysiology of foreign body migration is not completely understood but is
thought to be related to inadequate clip placement, (sterile) inflammation, and necrosis [9,
12]. Notably, 3 out of 4 patients in this case series had a history of complicated LC. This sup-
ports the theory that local inflammation by (clinical or subclinical) bile leakage induces the
process of foreign body migration.

The use of clips seems indispensable during LC. However, some surgeons advocate clip-
less surgery by ultrasonic dissection of the cystic duct and cystic artery [13, 14]. Others sug-
gest the use of absorbable clips [15]. Preliminary results of small trials are promising, but their
safety and efficacy has still to be confirmed.

In conclusion, surgical clips and coils can migrate into the biliary tract, where they may
function as a nidus for the formation of bile duct stones. Clinical presentation is similar to the
regular presentation of bile duct stones. Patients are best managed by ERCP with sphincter-
otomy and stone extraction. Although rare, this complication cautions surgeons not to place
clips “at random” during cholecystectomy. In the future, clipless surgery might eliminate this
rare phenomenon.
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Fig. 1. ERCP images of the presented cases. a Cholangiography of patient A, showing a large filling defect
in the right hepatic duct around a radiopaque line. This concrement was extracted using a Dormia basket.
b Extraction of a concrement formed around a surgical clip in patient A. ¢ Cholangiography of patient B,
showing a filling defect around a radiopaque line in the distal common bile duct. d Extraction of a large
concrement formed around a clip in patient B. e Cholangiography of patient C, showing multiple small con-
crements in the common bile duct. Also, multiple clips (+/-10) can be seen at the site of cholecystectomy.
f Extraction of multiple concrements and a surgical clip in patient C. g Cholangiography of patient D, show-
ing a stricture of the common bile duct, multiple filling defects, and multiple coils appearing to have intra-
biliary location. h Extraction of concrements formed around a cluster of coils in patient D.
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