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

Figure 5: Magnetic resonance cholangiopancreatography revealed the
__dilated left intrahepatic bile duct.

(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 ladditionally
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.

Inthisstudy, weuseda 10-Frsilicondrain with channelsforinternal
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 channe] stent
group. Cholangitis developed in 3 patients with leakage (27.3%) in the
intraluminal stent group versus no patient in the channel stent group.
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Figure 6: Anastomosis of the right hepatic duct to the duodenal stump was
established.

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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