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Bile duct ischemia developing after reconstruction of the
hepatic artery during the Whipple operation
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A pancreaticoduodenectomy is a surgical procedure with a high morbidity and mortality rate. The injury of the hepatic
artery may occasionally lead to intraoperative bleeding. Repair of the injured hepatic artery is of great importance in
terms of maintaining the vascular supply of the liver. We report a case with an injury of the hepatic artery that was
successfully reconstructed with the gastroduodenal artery and then developed a biliary leak due to bile duct ischemia
at an early stage. A 33-year-old women complaining of right upper quadrant pain was found to have a solid pseudo-
papillary tumor of the pancreas. She underwent an immediate pancreaticoduodenectomy, and her hepatic artery was
injured during the operation. The arterial ends were sutured with primary anastomosis, because they could be aligned
without any tension. The biliary leak occurred on postoperative day 2. We detected bile duct ischemia and reanasto-
mosed the artery. The patient was discharged on postoperative day 8. Surgeons should be prepared for anomalies of
the peripancreatic vascular structures during pancreaticoduodenectomy. Computed tomography angiography should
be considered to reveal these anomalies before the surgery. Insufficiency of the biliodigestive anastomosis due to bile
duct ischemia in the postoperative period should be kept in mind, even in cases of successful repair.
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INTRODUCTION

Despite the mortality of pancreaticoduodenectomy (PD) being decreased to lower than 5% in experi-
enced centers, the morbidity of the procedure still remains 50%-60% (1, 2). The most common causes of
mortality are sepsis, bleeding, and cardiovascular events (3).

Intraoperative bleeding typically occurs during the dissection of the portal vein. Vascular injury may
also occasionally occur during other stages of the pancreaticoduodenectomy, especially in the presence
of aberrant vascular structures. The injury of the hepatic artery is among the least common causes of
intraoperative bleeding.

One of the rare but most important perioperative complications of PD is injury of the hepatic artery.
We will discuss a case of successful reconstruction of an injured hepatic artery with the gastroduodenal
artery and development of a massive biliary leak due to bile duct ischemia in the early postoperative
period.

CASE PRESENTATION

Patient consent was obtained in the study. A 33-year-old woman was admitted to our hospital af-
ter she had been found to have a cystic mass in the head of the pancreas in another hospital while
she was evaluated for right upper quadrant pain. A computed tomography scan of the upper abdo-
men revealed a mass (28 x 15 mm) that was reported as a pseudopapillary tumor of the pancreas.
We proceeded with an endoscopic ultrasound, and a sample of the cystic fluid obtained during the
procedure was evaluated both biochemically and histopathologically. The cystic fluid tested positive
for mucin, CEA (6.17 ng/mL), and CA 19-9 (583 U/mL). '8F-FDG PET/CT imaging showed a mass lesion
measuring 20 x 18 mm in the region of the head of the pancreas, with increased metabolic activity
(SUV max: 7.99). The patient was discussed again in the tumor board meeting, and we proceeded with
PD. A resectable mass measuring about 4 cm was seen at the head of the pancreas during the explo-
ration. The common bile duct (6 mm in diameter) was hooked up. The gastroduodenal artery was li-
gated and cut. The hemigastrectomy was carried out by using a linear stapler. The distal pancreas
was held by a Satinsky clamp. Then, the pancreas was cut with a cautery, and small bleeding that oc-
curred while the head of the pancreas was removed was stopped with a bipolar cautery. At that time,
heavy arterial bleeding was seen in the proximal region. It was considered that the splenic artery was
injured, but no pulsations could be felt at the hilum of the liver. We decided that the hepatic artery
was injured. It was seen that the hepatic artery was cut near its origin from the gastroduodenal artery
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Figure 1. a-f. Hepatic artery injury and reconstruction 1: A. hepatica communis, 2: A. splenica, 3: A. gastrica sin., 4: A.
gastroduodenalis, 5: A. hepatica propria, 6: aorta abdominalis) (a) normal anatomical structure, (b) injury zone, (c, d): seperation
of A. gastroduodenalis for repair, (e) fixing diameter difference for anastomosis, (f) appearance after anastomosis

(Figure 1). The proximal part of the artery was clamped by a
Satinsky clamp. The proximal and distal ends of the artery were
dissected, and they were aligned without any tension. The dis-
tal end of the artery was joined to the orifice of the gastroduo-
denal artery, making a cuff. The cuff was spatulated. Thus, our
aim was to have a proper-sized anastomosis between the rela-
tively narrow-sized distal end and relatively large-sized proxi-
mal end (Figure 1). The repair was done by placing interrupted
6/0 Prolene sutures. A pulse could be felt at the hilum follow-
ing the anastomosis. This procedure took approximately 30-35
minutes. The color in the left lobe of the liver due to ischemia
returned back to normal. The intraoperative INR was reported
to be within normal limits, and intraoperative transaminase
levels were about 2 times above normal. Then, the rest of the
PD was completed. Hepatic transaminase levels were not el-
evated above 3 times the upper limit of normal, and bilirubin
levels were below 1.7 mg/dL. On postoperative day 1, a small
amount of bile-stained fluid came out of the drains. On postop-
erative day 2, the biliary leakage suddenly increased (250-300
cc), and the patient underwent emergent surgery with a pos-
sible diagnosis of bile duct ischemia or biliary leak at the bile
duct anastomosis. During the exploration, it was found that the
anastomosis sutures were in place, but the bile duct was isch-
emic 1 cm above the line of anastomosis (Figure 2).

The ischemic bile duct was resected and anastomosed with
4/0 PDS. The patient was started on an oral regimen on post-
operative day 5, the site of incision was closed on postopera-
tive day 6, and the patient was discharged on postoperative

day 8.The pathology of the surgical specimen was reported as
a solid pseudopapillary tumor of the pancreas. The CT angiog-
raphy performed on postoperative day 15 visualized all of the
arteries arising from celiac trunk, including the hepatic artery.

DISCUSSION

Although the mortality of PD is decreasing, the morbidity of
the procedure remains as high as 50%-60%. The bleeding that
occurs during or after the operation is an important cause of
morbidity and mortality in pancreatic surgery. These and similar
vascular anomalies make pancreatic surgery, especially PD, more
difficult and complicated. These types of aberrant structures can
be ligated, dissected, or cut and reconstructed in cases of tumor
infiltration (4). Vascular injury, especially of the hepatic artery,
may still occur during PD in the absence of any vascular anoma-
lies. As seen in our case, the site of injury can affect the repair
and the result. It has been shown that injury of the hepatic artery
mostly occurs at the level of the proper hepatic artery (5).

Serious consequences may arise during or after the surgery
when common vascular anomalies are not recognized. To
avoid these problems, the hepatic pedicle should be well pal-
pated after the duodenum is kocherized. If there is a pulsation
on the lateral side of the hepatic hilum, a replaced right hepat-
ic artery should be considered (4). In our case, bleeding was
sudden and diffuse after the pancreatectomy was done, and it
was from the proximal end of the cut artery. In situations like
this, bleeding should be controlled by hand or a blood vessel
device, and the vessels should not be handled by hemostatic
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Figure 2. The bile duct was ischemic

clamps. Crushing forceps complicate the reconstruction and
abolish the chance of primary surgical repair.

In cases of hepatic artery injury, the autogenic structures, like
the gastroduodenal artery, splenic artery, or saphenous vein,
should be preferred (5, 6). However, it is not necessary to put
another piece of vessel when the cut ends of a vessel can be
aligned without any tension, as in our case.

One should be aware of ischemia of the common bile duct
or common hepatic duct that can develop following injury of
the hepatic artery during PD, even it has been successfully re-
paired. Thus, the biliodigestive anastomosis should be close to
the hepatic hilum. The anastomosis was done to the common
bile duct in our case, since our patient was diagnosed with a sol-
id pseudopapillary tumor of the pancreas. We had not thought
of bile duct ischemia after successful repair of the injured he-
patic artery. We also can not claim that we were experienced
enough to predict that kind of ischemia following a very rare
arterial complication. We think that although the repair of the
hepatic artery was successful, the coagulation that occurred in
the arterioles supplying the common bile duct or non-occlusive
ischemia led to the bile duct ischemia. In a pancreaticoduode-
nectomy, ischemia that develops in the late stage of vascular
injuries leads to benign strictures and its complications (7).
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CONCLUSION

As a conclusion, surgeons should be prepared for injuries and
anomalies of the peripancreatic vascular structures. Preopera-
tive CT-angiography should be considered to reveal the anom-
alies before the surgery. It should be kept in mind that hepatic
artery may be injured during PD. How the gastroduodenal ar-
tery is used in the repair of the injured hepatic artery should
be decided first. Even the repair is successful, insufficiency of
the biliodigestive anastomosis due to biliary duct ischemia in
the postoperative period may still occur. Revision operations
should be done immediately in case of a massive biliary leak.
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