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Cystic duct patch closure of remnant bile duct in living donor 
hepatectomy when primary closure is difficult: An easy solution
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Backgrounds/Aims: In living donor hepatectomy, hepatic duct division is a crucial step and often a technical challenge, 
with the aim of obtaining a good hepatic duct for anastomosis in the recipient and an adequate stump in the donor 
for closure. Very rarely, after duct division, the remaining stump may not be adequate for primary closure. In such 
a difficult situation, the options would be either to close stump transversely or a Roux-en-Y Hepaticojejunostomy. 
Methods: We describe a novel surgical technique of “Cystic duct patch repair”, utilizing the available local tissues for 
closure of bile duct wall. Results: Two year follow up of this technique showed satisfactory results with no evidence 
of stricture and normal liver functions. Conclusions: In living donor hepatectomy, “Cystic duct patch closure” may be 
used if the post closure cholangiogram is not satisfactory. Although the best method is prevention by ensuring a stump 
for closure, very rarely this error can occur and can be sorted by cystic duct patch repair. (Ann Hepatobiliary Pancreat 
Surg 2020;24:513-517)
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BACKGROUND

In living donor hepatectomy, hepatic duct division is 

a crucial step and often a technical challenge. The balance 

must be maintained between obtaining a good hepatic 

duct for anastomosis in the recipient and an adequate 

stump in the donor for closure. Very rarely, after duct di-

vision, the remaining stump may not be adequate for pri-

mary closure. In such a difficult situation the options 

would be either to close the stump transversely1 or pri-

mary closure over a T-tube2 or to do a side to side Roux- 

en-Y hepaticojejunostomy.3 We describe a novel surgical 

technique of “Cystic duct patch repair”, utilizing the avail-

able local tissues for closure of bile duct wall. Neck and 

cystic duct portion of the gallbladder is a well vascu-

larised tissue which is in continuation with the common 

hepatic duct. This portion of the gallbladder remnant can 

be safely anastomosed to the transection site on the hep-

atic duct provided the cholangiogram was done through 

a part of the gall bladder. This patch repair provides both 

continuity of flow of bile as well as additional tissue for 

the bile duct repair.

CASE DESCRIPTION

We describe a case of 28-year-old donor whose right 

duct had been cut flush with the common bile duct 

(CHD). He had Type I Biliary anatomy (as per the classi-

fication proposed by Choi et al.4) on Magnetic resonance 

cholangiopancreatography (MRCP) and it was confirmed 

on the intra-operative cholangiogram. The biliary con-

fluence was narrow, and a large caudate duct was joining 

the right posterior sectoral duct. After parenchymal trans-

ection, the marking clip was placed on the proposed right 

duct transection site and its location with relation to the 

left hepatic duct and the common bile duct (CBD) was 

confirmed on the cholangiogram. Subsequently, the Right 

hepatic duct (RHD) was divided and the right lobe donor 
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Fig. 2. Pictorial representation of the technique. (A) Normal line of “Right hepatic duct transection.” (B) “Right hepatic duct 
stump closure” and normal left and common hepatic ducts without narrowing. (C) “Right hepatic duct transection” more towards 
the confluence or left hepatic duct (D) demonstrating “Right hepatic duct stump closure” resulting in “narrowed common hepatic 
duct.” (E) Cystic duct stump after removal of the catheter, (F) cystic duct stump used as a patch closure of the narrowed common 
hepatic duct at right hepatic duct transection site, (G) common hepatic duct contour after “cystic duct stump and Right hepatic 
duct stump anastomosis.”

Fig. 1. Transcystic cholangiogram after primary closure 
showing narrowing in the CHD at right duct transection site.

hepatectomy was completed. Bile duct transection site was 

closed with 6.0 polydioxanone (PDS) continuous sutures. 

On completion cholangiogram, it was revealed that there 

was narrowing at the site of closure (Fig. 1). Sutures were 

dismantled and the transection site was repaired with a 

cystic duct patch. Post operatively, he did not develop any 

bile leak and his liver function tests (LFTs) were essen-

tially normal. During a two year follow up period his liver 

function tests have been normal. The MRCP after two 

years did not show any evidence of biliary stricture.

SURGICAL TECHNIQUE OF CYSTIC 
DUCT PATCH REPAIR 

[FIG. 2 (PICTORIAL) AND Fig. 3 
(INTRA-OPERATIVE)]

The catheter used for cholangiogram was removed and 

the vascularity of neck and cystic duct of the gall bladder 

was assessed. The spiral valve of Heister of the cystic 

duct was dilated with Watson Cheyne probe and free pas-

sage into CBD was established. As the cholangiogram 

tube had been placed in the Hartmann’s pouch of the gall 

bladder, it was possible to fashion a patch from the gall 

bladder neck equivalent to the size of defect of the trans-

ection site on the CHD. A 12F infant feeding tube was 

passed across the defect into the CHD to get a proper ori-

entation of the corners and then the tube was removed. 
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Fig. 3. Intraoperative pictures of “Cystic duct patch–CHD anastomosis.”

Fig. 4. Check cholangiogram following “Cystic duct patch 
repair.”

A single layer tension free anastomosis was done between 

the wall of gall bladder neck and the defect in the CHD 

with interrupted 6.0 PDS sutures under loupe magnifica-

tion. After completion of the anastomosis, 20G peripheral 

intravenous catheter was placed in the CBD below the 

anastomosis and a check cholangiogram (Fig. 4) was per-

formed to ensure absence of any anastomotic leak or nar-

rowing of the duct.

DISCUSSION

Bile duct division is a critical step in living donor 

hepatectomy. Bile leaks, bilomas and biliary strictures are 

well known biliary complications in liver donors, and they 

represent about 20-30% of total donor complications. In 

literature, it has been reported that even after stand-

ardization of surgical technique, overall biliary complica-

tions after living donor hepatectomy ranges between 1.9% 

and 14.3%.5-9 A recent review estimated that the average 

incidences of bile leaks and biliary strictures are 4.2% and 

0.8%, respectively.10 Biliary complications are often due 

to misinterpretation of biliary anatomy on cholangiogram. 

Wang et al.9 found that anatomic variations in the biliary 

anatomy are the most important factors that cause biliary 

complications. Rarely, these strictures may occur due to 

duct wall ischemia. In our case, apart from the narrow 

biliary confluence, a large caudate duct was opening into 

the right posterior sectoral duct near the confluence. 

While dividing the right duct, we probably encroached 

slightly upon the CHD leading to the loss of the stump 

on the CHD wall. On completion cholangiogram, there 

was a significant narrowing of the CHD. Various methods 

of duct division such as “Flouroscopy-guided technique”11 

and “probe-and-clamp technique”12 have been suggested 

to avoid this biliary complication. Our technique of bile 

duct division starts with slight lowering of the hilar plate, 

after dissecting the hepatic artery and portal vein and 

marking the ischemic line. We mark the proposed site of 

duct transection with a large ligaclip and confirm its posi-

tion on the intraoperative cholangiogram. After com-

pletion of the parenchymal transection, we encircle the 

duct along with the hilar plate with a right-angled dissect-

ing forceps. A second cholangiogram is obtained to con-

firm the site of transection of the right duct and the duct 

is divided. After harvesting the graft liver, a completion 

cholangiogram is performed to check the integrity of the 

bile duct closure.

In case of suspected narrowing of the donor bile duct 

on completion cholangiogram, transverse closure similar 
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Fig. 5. Follow up MRCP at 2 years, showing no evidence of any stricture in the donor bile duct. (A) Asterisk: cystic duct 
patch, long arrow: cystic duct, short arrow: cystic duct-CHD junction, arrow head: CHD. (B) MRI: coronal section demonstrating 
CBD with no stricture or dilatation. (C) MRI: coronal section at different level demonstrating cystic duct patch.

to a pyloroplasty technique1 or primary closure over T-tube2 

or a side to side Roux-en-Y Hepaticojejunostomy3 have 

been suggested to avoid postoperative biliary stricture. 

However, the transverse closure of duct may result in ten-

sion and subsequent bile leak. We propose that the cystic 

duct patch technique utilizing the available local tissues 

is a good and effective surgical option. The neck of the 

gall bladder with the cystic duct acts as an onlay patch 

to cover the defect on the bile duct wall. It also provides 

an additional conduit for bile flow across the cystic duct 

into the CBD. As compared to side to side hepaticojejuno-

stomy, this is a much simpler technique. A two year fol-

low up has shown that this repair has been effective (Fig. 5).

CONCLUSION

In living donor hepatectomy, “Cystic duct patch clo-

sure” may be used if the post closure cholangiogram is 

not satisfactory. Although the best method is prevention 

by ensuring a stump for closure, very rarely this error can 

occur and can be sorted by cystic duct patch repair.
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