
Citation: Yoshida H, Mamada Y, Taniai N, Makino H, Yokoyama T, et al. Hepaticoduodenostomy in Hepatectomy 
for Perihilarcholangiocarcinoma: A Preliminary Report. Austin J Surg. 2014;1(3): 1012.

Austin J Surg - Volume 1 Issue 3 - 2014
ISSN : 2381-9030 | www.austinpublishinggroup.com
Yoshida et al. © All rights are reserved

Austin Journal of Surgery
Open Access 

Full Text Article 

Abstract
A Roux-en-Y anastomosis fashioned from the jejunum (i.e., 

hepaticojejunostomy) is usually used to reconstruct the biliary system in 
hepatectomy. In this study, we review our experience with hepaticoduodenostomy 
(HD) as an alternative to Roux-en-Y biliary anastomosis in patients undergoing 
hepatectomy for perihilarcholangiocarcinoma, report our preliminary findings in 
2 patients, and speculate on future applications. Laparotomy was performed 
using a Kent retractor. Wide kocherization of the duodenum was done to 
provide a tension-free anastomosis to the hepatic duct. The Kent retractor 
was released transiently, and the anastomosis was confirmed to be free of 
tension. Hepatectomy and excision of the common bile duct were performed. In 
patients with short distances between the hepatic ducts, a hepaticoplasty was 
performed. A 10-Fr silicon drain with channels along the sides, approximately 
20 mm in length, was used as an internal stent. HD was performed with a 
single-layer anastomosis with continuous sutures. No complication occurred 
after HD. Our initial experience suggests that HD may be a viable alternative 
to Roux-en-Y biliary anastomosis in patients undergoing hepatectomy for 
perihilarcholangiocarcinoma.

Keywords: Hepaticoduodenostomy; Hepatectomy; 
Perihilarcholangiocarcinoma

(Figure 1). Drip infusion cholangiography revealed only the right 
anterior intrahepatic duct and stenosis at the hepatic hilum (Figure 
2). Perihilarcholangiocarcinoma was diagnosed. 

Surgical procedures
Laparotomy was performed using a Kent retractor. Severe 

adhesions of the jejunum were detected, precluding the use of a Roux-
en-Y anastomosis fashioned from the jejunum. After kocherization of 
the duodenum to provide a tension-free anastomosis to the hepatic 

Introduction
A Roux-en Y anastomosis fashioned from the jejunum 

(i.e.,hepaticojejunostomy [HJ]) is usually used to reconstruct 
the biliary system in patients undergoing hepatectomy for 
perihilarcholangiocarcinoma [1]. Recently, reconstruction by 
hepaticoduodenostomy (HD) or choledochoduodenostomy 
has been recommended instead of reconstruction by HJ or 
choledochojejunostomy [2-14]. Complications such as biliary 
leakage and cholangitis are well documented after HJ and 
choledochojejunostomy [15-19]. Moreover, the biliary tree is 
difficult to access endoscopically in patients undergoing enteric 
reconstruction using a Roux-en-Y anastomosis to the jejunum [20]. 
HD offers the possible advantage of simple postoperative access to the 
biliary system by endoscopy and avoids the complications associated 
with HJ [2].

 In this study, we review our experience with HD as an alternative 
to Roux-en-Y biliary anastomosis in patients undergoing hepatectomy 
for perihilarcholangiocarcinoma, report our preliminary findings in 2 
patients, and speculate on future applications. 

Case 1
 A 74-year-old woman was admitted because of a dilated 

left intrahepatic bile duct. Previously, she had undergone a right 
colectomy because of colonic carcinoma. However, minor leakage of 
the anastomosis occurred, and reoperation (drainage) was performed. 
After that, ileus developed and reoperation was done again. 
Computed tomography revealed dilatation of the left intrahepatic 
bile duct and mild dilatation of the right posterior intrahepatic duct 
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Figure 1: Computed tomography revealed dilatation of the left intrahepatic 
bile duct and mild dilatation of the right posterior intrahepatic duct.
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duct, an extended left hepatectomy with excision of the common 
bile duct and lymph-node dissection was performed. Intraoperative 
pathological examinations revealed that the stumps of the right 
intrahepatic bile ducts were negative for carcinoma. There were 
triple lumens of the right anterior bile ducts and double lumens of 
the right posterior bile ducts. Hepaticoplasty (i.e., the adjacent walls 
of the hepatic ducts were sutured together with single stitches using 
6-0 polydioxane [PDS, Ethicon, NJ, USA] to obtain a single lumen 
for biliary anastomosis) was performed to make double lumens of 
the right anterior bile ducts and a single lumen of the right posterior 
bile duct. Unexpectedly, the duodenum was distant from the hepatic 
ducts. To provide a tension-free anastomosis, wide kocherization of 
the duodenum was performed again, and the right gastroepiploic 
artery and vein were cut. The Kent retractor was released transiently, 
and the anastomosis was confirmed to be tension-free. As an internal 
stent, a 10-Fr silicon drain with channels along the sides (BLAKE 
Silicone Drain, Ethicon, NJ, USA),approximately 20 mm in length, 
was used [21]. Before completing suture of the posterior row, the 

stent was inserted into each lumen. Five stents were placed within the 
hepatic duct and duodenal lumen to serve as the internal stents for the 
anastomosis. The stent was fixed to the anterior row of stitches with 
5-0 polydioxane sutures. Three anastomoses of the intrahepaticbile 
ducts to the duodenum were established by means of a single-layer 
anastomosis with continuous sutures (5-0 polydioxane) (Figure 3). 
Fixation of the greater omentum to the peritoneum was not necessary 
to prevent delayed gastric emptying [22,23] because the stomach 
could not come in contact with the cut surface of the liver, a potential 
cause of adhesion.

The postoperative course was uneventful, and the patient 
was discharged on postoperative day 12. After discharge, upper 
gastrointestinal endoscopy revealed no duodeno gastric bile reflux.

Case 2
A 76-year-old man with dilatation of the left intrahepatic duct 

was admitted. Previously, he had undergone a distal gastrectomy 
(BillrothII reconstruction) because of gastric carcinoma. Computed 
tomography and magnetic resonance cholangiopancreatography 
revealed the dilated left intrahepatic bile duct (Figure 4,5). 
Perihilarcholangiocarcinoma was diagnosed.

Surgical procedures
Laparotomy was performed using a Kent retractor. Adhesions 

of the jejunum were detected. Wide kocherization of the duodenal 
stump was performed to provide a tension-free anastomosis. The 
Kent retractor was released transiently, and the anastomosis was 
confirmed to be free of tension. An extended left hepatectomy with 
excision of the common bile duct and lymph-node dissection was 
performed. Intraoperative pathological examinations revealed that 
the stump of the right hepatic duct was negative for carcinoma. 
Because the right hepatic duct had a single lumen, hepaticoplasty was 
unnecessary. HD was performed using a single-layer anastomosis 
with continuous sutures (5-0 polydioxane). After completing suture 
of the posterior row, the stent was inserted into the hepatic duct. As 
internal stents, 10-Fr silicon drains with channels along the sides, 
approximately 20 mm in length, were used. The stent was fixed to the 
anterior row of stitches with 5-0 polydioxane sutures. Anastomosis 
of the right hepatic duct to the duodenal stump was established 

Figure 2: Drip infusion cholangiography revealed only the right anterior 
intrahepatic duct and stenosis at the hepatic hilum.

  
Figure 3: Before completing suture of the posterior row, the stent was inserted into each lumen. Five stents were placed within the hepatic duct and duodenal 
lumen to serve as the internal stents for the anastomosis. The stent was fixed to the anterior row of stitches with 5-0 polydioxane sutures. MHV: middle hepatic 
vein, IVC: inferior vena cava, PV: portal vein, RHA: right hepatic artery (a). Three anastomoses of the intrahepaticbile ducts to the duodenum were established 
by means of a single-layer anastomosis with continuous sutures(b).
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(Figure 6). Fixation of the greater omentum to the peritoneum was 
not necessary to prevent delayed gastric emptying [22,23] because the 
residual stomach did not come in contact with the cut surface of the 
liver, a potential cause of adhesion.

The postoperative course was uneventful, and the patient 
was discharged on postoperative day 10. After discharge, upper 
gastrointestinal endoscopy revealed no duodenogastric bile reflux.

Discussion
Biliary reconstruction using the duodenum has been successfully 

performed in liver transplantation and the treatment of biliary 
obstruction, common bile duct stones, biliary injury, choledochal 
cysts, and biliary atresia [2-14]. We decided to perform HD instead of 
HJ in the 2 patients described here, because it was technically difficult 
to perform HJ. No complication occurred after HD. One disadvantage 

of HD is that, if an anastomotic leak does occur, the leakage volume 
can be much greater than with HJ because the leak would contain 
both gastric and pancreatic juices rather than bile alone in contrast 
to HJ. A second advantage of HD is that it is unnecessary to create 
a Roux-en-Yjejunal limb, associated with a higher incidence of 
adhesive bowel obstruction than HD.A third advantage of HD is that 
the biliary system can be easily accessed by endoscopy, which is not 
feasible with HJ. 

One drawback of HD is anastomotic tension, which is higher 
than that of choledochoduodenostomy, especially in patients with 
perihilarcholangiocarcinoma. We performed wide kocherization 
of the duodenum and confirmed that the anastomosis was tension-
free by releasing the Kent retractor transiently. Wide kocherization 
of the duodenum was an important factor in creating a tension-free 
anastomosis.

Shimotakahara [7] compared HD with HJ after excision of 
primary choledocal cysts in children. Complications after cyst excision 
occurred in 5 of the 12 patients in the HD group (42%). Four patients 
had bilious gastritis and 1 had temporary liver dysfunction. In the HJ 
group, 2 of the 28 patients (7.1%) had postoperative complications. 
Both patients had adhesive bowel obstruction, and 1additionally 
had cholangitis. Liem [14] reported that cholangitis occurred at a 
rate of 5.3% and bilious gastritis at a rate of 14.3% after laparoscopic 
cyst excision and HD for choledochal cysts in children. Moraca 
[5] compare dlong-term biliary function between HD and HJ in 
patients who underwent treatment of major bile-duct injuries during 
cholecystectomy. On long-term follow-up, no patient had cholangitis, 
jaundice, or liver failure in either group. Bennet [8] reported that 
preliminary experience suggested that choledochoduodenostomy 
is a safe technique for cadaveric liver transplantation. Campsen [2] 
documented the outcomes of 7 patients who underwent living donor 
transplantation with HD as the primary type of biliary anastomosis. 
There were no deaths or re-transplants during the follow-up period. 
One patient had cholangitis that responded to intravenous antibiotics 
and endoscopic removal of the stent. Various complications have 
occurred after HD or HJ, including bilious gastritis, temporary liver 
dysfunction, bowel obstruction, and cholangitis. Bilious gastritis 
occurred after HD in some children with choledocal cysts, but has 
not been reported after HD in adults. The severest complication is 
bowel obstruction or cholangitis. One advantage of HD is that the 
creation of a Roux-en Yjejunal limb and one anastomosis, associated 
with a higher incidence of adhesive bowel obstruction than HD, is 
unnecessary. After biliary reconstruction using the duodenum, 
cholangitis results from anastomotic stenosis and not reflux of 
the duodenal contents into the biliary tree [24]. The prevention of 
anastomotic stenosis is prerequisite to the prophylaxis of cholangitis.

In this study, we used a 10-Fr silicon drain with channels for internal 
biliary stenting of HD. We previously compared two types of stents 
in patients who underwent surgery for perihilarcholangiocarcinoma. 
In one group, a 10-Fr silicon drain with channels along the sides 
was used as a stent for HJ (channel stent group), while in the other 
a 5-Fr silicon drain with an internal lumen and side holes was used 
(intraluminal stent group). Leakage developed in 4 patients (36.4%) 
in the intraluminal stent group versus 2 (20.0%) in the channel stent 
group. Cholangitis developed in 3 patients with leakage (27.3%) in the 
intraluminal stent group versus no patient in the channel stent group. 

Figure 4: Computed tomography revealed the dilated left intrahepatic bile 
duct.

Figure 5: Magnetic resonance cholangiopancreatography revealed the 
dilated left intrahepatic bile duct.
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Our results suggested that the use of a 10-Fr stent helps to maintain a 
10-Fr intraluminal diameter of the anastomosis, even in the presence 
of biliary leakage. A 10-Fr stent may thus prevent cholangitis due to 
anastomotic stenosis [21]. No complication occurred after operation 
in the present study.

Hakamada [25] reported that cholangiocarcinoma 
developed in 7.4% of patients a mean interval of 18 
years after transduodenalsphincteroplasty. Maeda [26] 
documented the development of bile duct cancer 21 years 
after choledochoduodenostomy. Tocchi [27] estimated that 
the incidences of cholangiocarcinomas after sphincteroplasty, 
choledochoduodenostomy, and hepaticojejunostomy were 4.8, 
7.6, and 1.9%, respectively, occurring at intervals of 11 to 18 years. 
Therefore, cholangiocarcinoma as a delayed complication of 
transduodenalsphincteroplasty and choledochoenteric anastomosis 
has become a serious issue. 

In conclusion, we reviewed our experience with HD as an 
alternative to Roux-en-Y biliary anastomosis in patients undergoing 
hepatectomy for perihilarcholangiocarcinoma, reported our 
preliminary findings in 2 patients, and speculated on future 
applications. No complication occurred after operation in this study. 
We emphasize that wide kocherization of the duodenum is necessary 
to provide a tension-free anastomosis, which should be confirmed 
after transiently releasing the Kent retractor. HD may be a reasonable 
alternative to Roux-en-Y biliary anastomosis in patients undergoing 
hepatectomy for perihilarcholangiocarcinoma. Additional studies 
and longer follow-up are needed, however, to confirm these findings 
and to accurately assess the rates and types of complications associated 
with HD. Further studies in larger numbers of patients are needed 
before HD can be designated a standard of care. 
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