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1 | INTRODUCTION
Laparoscopic cholecystectomy and laparoscopic bile duct
exploration are the main treatment options for gallbladder
and biliary tract diseases. In laparoscopic surgery, Hem-
o-lok clips are widely used, and Hem-o-lok clip migration
into the bile duct can lead to stone formation and gran-
ulation tissue hyperplasia. This report discusses a case
wherein four clips migrated into the bile duct after lap-
aroscopic bile duct exploration. The patient successfully
underwent laparoscopy and choledocholithotomy.
Laparoscopic cholecystectomy (LC) and laparoscopic
bile duct exploration (LCBDE) are the main treatment
options for gallbladder and biliary tract diseases. With
the development of laparoscopic surgery, many types of
surgical clips have been used during these procedures. As
of 2018, approximately 100 cases of post-cholecystectomy
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clip migration (PCCM) have been reported.' To date, the
mechanism of PCCM has not been clearly understood.
This report discusses the case of clip migration in a
72-year-old woman; four clips migrated into the bile duct
after laparoscopic bile duct exploration. We extracted four
Hem-o-lok clips from the common hepatic duct and found
that there were two possible ways by which clip migration
occurred.

2 | CASE PRESENTATION

A 72-year-old woman presented with repeated right upper
abdominal pain for 1 month. She had undergone LC and
LCBDE 4 years ago because of cholecystitis with gallblad-
der stone and common bile duct (CBD) stones. We ligated
the cystic duct and gallbladder arteries separately using
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two Hem-o-lok clips. Two weeks later, the patient was dis-
charged when the result of T-tube radiography revealed
no abnormalities. After 4 months, the patient was hospi-
talized again with upper abdominal pain for 10 days. She
underwent ultrasound and magnetic resonance cholan-
giopancreatography (MRCP) examination, and both im-
aging modalities showed hilar bile duct stones and CBD
dilation. The laboratory indices were as follows: DBS,
19.7 umol/L (normal <6.8 umol/L); ALT, 132.6 U/L (nor-
mal <40.0 U/L); and AST, 85.3 U/L (normal <35.0 U/L).
CBD stones were treated with endoscopic retrograde
cholangiopancreatography (ERCP) 6 days later, and the
patient was readmitted to our department 4 years later.
Upon physical examination, her sclera and skin were not
icteric; there was tenderness on the right upper quadrant
without rigidity or rebound tenderness. MRCP and ul-
trasound revealed hilar bile duct stones and intrahepatic
and extrahepatic bile duct dilation (Figures 1 and 2). We
performed laparoscopy and choledocholithotomy as treat-
ment. During the surgery, we noted that the Hem-o-lok
clips used in the previous surgery were not in their origi-
nal position and had migrated into the CBD (Figure 3).
Moreover, we observed two Hem-o-lok clips among the
stones (Figure 4, white arrow and white arrowhead). After
removing them, the left hepatic duct was visible, whereas
the right hepatic duct remained obscured by some tissues.
We excised some soft tissues for pathological examination
to rule out malignant tumors, and the examination indi-
cated purulent inflammation of the tissue. We eventually
removed another two Hem-o-lok clips from the right side
of the hepatic bile duct; their removal was difficult because
the clips had firmly adhered to the surrounding tissues.
Unlike the first two clips, these clips had residual soft tis-
sues (Figure 4, black arrow). The intrahepatic bile duct
and CBD were examined again using choledochoscopy,

and no obvious stones and foreign bodies were found.
We inserted a 20-Fr T-tube for drainage. One week later,
T-tube radiography findings were normal. Thus, the pa-
tient was discharged within the next few days.

3 | DISCUSSION

Hem-o-lok clips have been widely used in LC and LCBDE
in recent years. However, they can migrate into the bile
duct and cause stone formation and granulation tissue
hyperplasia, which can occlude the bile duct, thereby
leading to impaired liver function and obstructive jaun-
dice. Clinical manifestations include abdominal pain,
fever, nausea, jaundice, and vomiting. Severe cases may
be complicated by purulent cholangitis, septic shock, or
even death. The patient in this case underwent LC and
LCBDE at our hospital 4 years ago, and CBD stones re-
curred 4 months later. When the stone was removed by
ERCP, there was no evidence of Hem-o-lok clip migration
into the bile duct. Unlike metallic titanium, the Hem-o-
lok clip had similar density as the stones on both CT and
MRI. The Hem-o-lok clips in this patient gradually mi-
grated from the abdominal cavity into the bile duct after
4 years; in previous reports, the median time of PCCM
was 26 months (range: 11 days to 20 years).” However,
the exact mechanism of PCCM remains unclear. Based on
previous reports and our own experience, the following
six hypotheses were formulated:

1. Surgical clips may migrate into the bile duct via the
T-tube sinus (because it is part of the wall of the
T-tube sinus) or into the T-tube sinus after T-tube
removal (we believe that the clips on the left side of
the hepatic duct might have migrated in this way).

FIGURE 1 MRIshowing bile duct dilatation with low signal mass in the hepatic portal bile duct (white arrow)
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FIGURE 2 Ultrasonography showing a hyperechoic mass with bile duct dilatation in the extrahepatic bile duct (white arrow)

FIGURE 3 One Hem-o-lok clip was removed from the
common bile duct (white arrow)

2. The junction of the cystic duct is mostly anatomically
flared. If we ligate the cystic duct too close to the CBD,
the ligated cystic duct and surgical clip may retract into
the biliary tract under the pressure from the surround-
ing tissues after losing the traction of the gallbladder
(the clips in the right side of the hepatic duct might
have migrated in this way).

3. Others hypothesized that inflammatory rejection re-
sponse to the surgical clips (foreign body) near the wall
of the bile duct is also a possibility.?

4. If the surgical clips are placed near the entrance of the
T-tube to the bile duct, they will be pushed into the
lumen of the CBD by the surrounding structures after
the T-tube is removed.

5. Raoul et al. suggested that surgical clips might be ap-
plied improperly, and the incomplete closure of cystic
duct wounds can lead to the development of biloma,
which could be drained into the CBD through the
cystic duct.*

FIGURE 4 Extraction of two Hem-o-lok clips encased in
stones (white arrows), another two clips (black arrows) with soft-
tissue residues, necrotic tissue, and stones blocking the common
hepatic duct (white arrowhead)

6. Localized inflammatory processes may lead to the ero-
sion of the bile duct wall, which may result in the mi-
gration of surgical clips into the bile duct.>®

How to reduce this phenomenon? Some reports recom-
mend reducing the number of clips used in the cystic duct
and gallbladder triangle or using both absorbable thread
and clips to reduce the number of clips used.”” Other op-
tions to seal the cystic duct and artery without clips in-
clude harmonic scalpel and LigaSure.'®'? However, the
safety of these methods has not been adequately verified."
To reduce the risk of clip migration through the bile duct
incision, we can make primary closure after LCBDE" if
the width of the CBD is more than 1 cm. If there is no
other choice besides non-absorbable clip, we should ligate
the cystic duct 0.5-1.0 cm away from the CBD. It is best
to ligate the gallbladder duct using absorbable sutures.
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When T-tube drainage is placed for the CBD, it is best to
place the clips far from the T-tube.

4 | CONCLUSION

The use of the non-absorbable clips has been proven safe
and effective in most cases; however, the undesirable
consequences caused by surgical clips migrating into the
biliary tract or other body parts should be considered. In
addition, the clip migration may be related to the indi-
vidual's physique. Anyway, we should try to minimize the
occurrence of ligation clip displacement.
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