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Abstract

Background: Stone formation due to the migration of hem-o-lok
clip into the common bile duct after laparoscopic surgeries remains
rare. Here, we reported a case of acute cholangiolithiasis caused by
hem-o-lok clip migration into the common bile duct 3 years later after
laparoscopic surgeries.

Case presentation: A 44-year-old woman characterized by right up-
per quadrant pain for one week. The patient had received laparoscopic
cholecystectomy and choledocholithotomy with T-tube drainage to
deal with cholecystolithiasis and choledocholithiasis 3 years previ-
ously. Two hem-o-lok clips were left in the stumps of the cystic duct
and the cystic artery after the surgery. Diagnosis of multiple stones in
intrahepatic and extrahepatic bile duct was confirmed by MRCP. The
patient was successfully cured by laparotomy with T-tube drainage to
remove the stone and clip in common bile duct and was discharged
from hospital after one week.

Conclusions: Although rare, clip migration with biliary complica-
tions needs to be considered in the differential diagnosis of patients
presenting with post-cholecystectomy problems. Moreover, hem-o-lok
clip should be carefully used during laparoscopic surgery and the Hem-
o-lok clip should not be in close proximity to the incision on common
bile duct.

Keywords: Hem-o-lok clip; Migration; Common bile duct; Laparo-
scopic surgery; Cholangiolithiasis.

Abbreviations: NR: Normal range; CT: Computed tomography;
MRCP: Magnetic resonance cholangiopancreatography.
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Background

Approximately 10% to 15% of the adult population suffers
from gallstone disease and cholelithiasis [1]. Laparoscopic cho-
lecystectomy and choledocholithotomy with stone removal is
common and preferred for gallstone disease treatment, while
surgical common bile duct exploration is considered as the final
option [2]. Moreover, these two methods are also common sur-
gical procedures for postoperative recurrence of cholelithiasis.
The Hem-o-lok clip is widely used in laparoscopic surgeries of
various disciplines, including the urinary system, hepatobiliary
system and gastrointestinal system. The hem-o-lok clip is easy
to use and helpful for shortening the operation time and lower-
ing the rate of converting to open surgery [3,4]. However, there
is a risk that the placed clip can migrate into the common bile
duct post-operation, leading to hemorrhage and bile leakage, or
recurrence of stones. The mechanism of clip migration is poorly
understood. It may be a complex process involving ineffective
clip placement, inflammation around the biliary tract with lo-
calized necrosis, and pressure exerted from intra-abdominal or-
gan movement [5]. The exact incidence is also unknown. Fewer
than 75 cases have been reported in the English literature. We
report a case of hem-o-lok clip migration into the common bile
duct with stone formation 3 years after laparoscopic surgeries.
The patient was successfully treated by laparotomy with T-tube
drainage to remove the stone and clip in common bile duct.

Case presentation

A 44-year-old woman presented with recurrent right up-
per quadrant pain for 1 week. She had received laparoscopic
cholecystectomy and choledocholithotomy with T-tube drain-
age to deal with cholecystolithiasis and choledocholithiasis in
June 2018 in local hospital. Two hem-o-lok clips were used to
occlude the cystic duct and cystic artery before removal of the
gall bladder. A T-tube was placed after the removal of common
bile duct stones and was pulled out 3 months later. Then the
woman was admitted to our hospital for the recurrence of gall-
stones in June 2021. Physical examination showed abdominal
tenderness, and laboratory testing revealed the following rou-

tine blood parameters: White blood cell count of 3.82x109/L
(normal range [NR]: 3.5-9.5x10°/L) and neutrophil percentage
of 0.62 (NR: 0.5-0.7). Liver function parameters were as follows:
total bilirubin of 11.6 mmol/L (NR: 6.8-30 mmol/L), alanine
aminotransferase of 17 U/L (NR: 9-50 U/L), aspartate amino-
transferase of 57 U/L (NR: 15-40 U/L). Ultrasound showed that
the inner diameter of common bile duct was 15 mm, the inner
diameter of right hepatic duct is 7 mm and the inner diameter
of left hepatic duct is 6 mm, followed by specific strong echoes
in right hepatic lobe (Figure 1). Three-dimensional CT (Figure
2) and MRCP (Figure 3) identified multiple stones formation in
left intrahepatic bile duct and extrahepatic bile duct with the
stenosis of distal common bile duct and intrahepatic bile duct
in right hepatic lobe and caudate lobe. Then common bile duct
incision and exploration, intrahepatic and extrahepatic bile duct
stone removal and T-tube drainage were performed. Intraop-
erative exploration revealed the heavy adhesion of gall bladder
bed and omentum majus. The common bile duct was thickened
with a diameter of 15 mm. A 10 mm stone in the lower com-
mon bile duct and an 8 mm stone near the opening of middle
gallbladder duct were detected after the longitudinal incision of
upper common bile duct. Further, a white hem-o-lok clip was
exposed after the removal of stones with one end fixed in the
bile duct (Figure 4). The hem-o-lok clip was cut and removed
completely. The left and right hepatic ducts were expanded and
several stones were removed. A T-tube of 24F was left in the
right hepatic duct and common bile duct. Finally, the patient
was discharged smoothly one week later after liver protection
and anti-inflammatory treatments.

Discussion

Hem-o-lok clip migration into common bile duct is a rare but
well-recognised complication of laparoscopic surgeries. It was
first noted in 1979 after open cholecystectomy [6], and in 1992
after laparoscopic cholecystectomy [7]. More than 100 cases
of hem-o-lok clip migration after laparoscopic surgeries were
reported until now [8]. Clips migration into the bile duct may
function as a nidus for the gallstone formation causing biliary
obstruction.

.

Figure 1: Ultrasound showed that the inner diameter of common bile duct was 15 mm, the inner diameter
of right hepatic duct is 7 mm and the inner diameter of left hepatic duct is 6 mm, followed by specific strong

\\echoes in right hepatic lobe.
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Figure 2: Three-dimensional CT identified multiple stones formation in left intrahepatic bile duct and extrahe-
patic bile duct with the stenosis of distal common bile duct and intrahepatic bile duct in right hepatic lobe and

caudate lobe.

Figure 3: MRCP identified multiple stones formation in left intrahepatic bile duct and extrahepatic bile duct
| with the stenosis of distal common bile duct and intrahepatic bile duct in right hepatic lobe and caudate lobe.

/

Figure 4: Through laparotomy, a white hem-o-lok clip was exposed

\ after the removal of stones with one end fixed in the bile duct.
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The mechanism responsible for hem-o-lok clip migration
remains speculative. Some possible hypotheses of pathogen-
esis were suggested. Raoul suggested that surgical clips which
were applied improperly and incomplete closure of cystic duct
would allow development of biloma, which could be drained
off later into the common bile duct through the cystic duct [7].
Others hypothesised that localized inflammatory process may
lead to erosion of the bile duct wall, which results in the surgi-
cal clip migrating into the ductal system. Kitamura presented
that the surrounding structures pressed the clipped cystic duct,
which then becomes inverted into the lumen of the common
bile duct [9]. Also, an inflammatory-rejection response to the
surgical clip as a foreign body is also a possibility [10]. In severe
acute cholecystitis, it is difficult to accurately place the clip in
the exact position because of the deformity of the anatomical
structures, which was caused by severe inflammation and adhe-
sions [11]. In the present case, stones and a hem-o-lok clip were
found near the opening of middle gallbladder duct during the
laparotomy. A possible explanation for hem-o-lok clip migration
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may be that the cystic duct ligation site was close to the incision
on the common bile duct and a rejection response led to this
migration, and then it gradually migrated into the common bile
duct.

The time interval for hem-o-lok clip migrating into the bile
duct after laparoscopic surgeries varies from 11 day to 20 years
[12]. The representative symptoms, including abdominal pain,
fever, jaundice due to biliary obstruction and sepsis due to as-
cending cholangitis, are not different from those of non-iatro-
genic choledocholithiasis. The diagnosis can be made based on
the noninvasive imaging, such as X-ray, ultrasound, Computed
Tomography (CT) and Magnetic Resonance Cholangiopancrea-
tography (MRCP) [13]. In the present case, preliminary diagno-
sis was made on the basis of abdominal ultrasound and CT scan,
and final diagnosis was confirmed by laparotomy. Management
of this complication is straightforward. Endoscopic retrograde
cholangiography with sphincterotomy and stone as well as clip
removal should be the main modality of choice. Laparotomy
or percutaneous transhepatic cholangiography remains as the
rescue procedures, especially in the presence of difficult bili-
ary stricture or large stones [14]. Lastly, every effort should be
made to prevent this complication by addressing the contribu-
tory factors.

The type of surgical clip may also influence the occurrence
of clip migration. Hem-o-lok clip, which was applied in this case,
is a non-absorbable polymer clip generally used to ligate cystic
duct. In some studies, application of absorbable clips lowered
the risk of migration compared with non-absorbable clips. How-
ever, Cetta suggested that absorbable clips could also cause clip
migration and be a nidus of stone formation [15]. According to
recent literatures, clipless cholecystectomy using a harmonic
scalpel may be a safer alternative option for avoiding compli-
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cations [16]. Harmonic scalpel was accepted as a reasonable
alternative for closure of cystic duct and has provided shorter
operation time and fewer complications of bile leaks and gall-
bladder perforation [17]. However, absorbable suture or har-
monic scalpel are not used routinely due to the high cost of
their applications.

Conclusion

Although rare, clip migration with biliary complications
needs to be considered in the differential diagnosis of patients
presenting with postcholecystectomy problems. Thereby,
timely improvement of relevant examinations is required for
differential diagnosis and subsequent treatment. Moreover,
a hem-o-lok clip should be carefully used during laparoscopic
surgeries, which should not be too close to the incision on the
common bile duct.
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