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Abstract Benign neoplasms of the distal bile duct are

rare, but pose a therapeutic challenge. Usually, these

lesions are resected by means of ampullectomy if located in

close proximity to the ampulla of Vateri or by partial

pancreaticoduodenectomy if located intrapancreatic and

distant from the ampulla. Here, we present a case of an

intrapancreatic benign neuroendocrine tumor that was

resected by performing a pancreas-preserving distal bile

duct resection. First, a duodenotomy was carried out and a

probe was inserted into the pancreatic duct to avoid inad-

vertent injury. Subsequently, the bile duct was divided

proximal the lesion and dissected towards the ampulla.

Pancreatic parenchyma was dissected dorsally and closed

using absorbable interrupted sutures. The duodenal incision

was closed, and reconstruction was performed by an end-

to-side hepaticojejunostomy and a Roux-Y jejunojejunos-

tomy. The postoperative course of the patient was

uneventful. In conclusion, pancreas-preserving distal bile

duct resection might be an option for intrapancreatic

benign lesions of the distal bile duct that would otherwise

require a partial pancreaticoduodenectomy.
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Introduction

More than 95% of the tumors of the biliary system are true

neoplasms. The most frequent malignancies are adenocar-

cinomas, of whom 60–70% arise at the bifurcation of the

hepatic ducts, 20–30% in the distal common bile duct and

5–10% intrahepatic [1]. In case of resectability malignant

intrahepatic and hilar lesions frequently require standard or

extended hemihepatectomies, or central liver resections.

Distal bile duct cancers require partial pancreaticoduo-

denectomies. Benign lesions like ampullary adenomas,

biliary cystadenomas, or biliary neuroendocrine tumors are

quite rare [2, 3]. Those tumors require complete removal as

well since they have a well documented potential to

become overt malignant [4]. Depending on their localiza-

tion, surgical options vary: benign intrahepatic and hilar

lesions are treated by formal hemihepatectomies or atypical

liver resections. Hilar lesions might also be locally excised

with subsequent biliodigestive anastomosis. Benign lesions

in the distal common bile duct can be removed by local

excision (ampullectomy), if located in close proximity

to the ampulla of Vateri. Intrapancreatic lesions of the

bile duct that are not accessible for ampullectomy have

traditionally been resected performing a partial pancreati-

coduodenectomy. Here, we describe a case of a benign

neuroendocrine tumor of the distal bile duct that

was removed using a pancreas-preserving distal bile duct

resection.

Case report

A 64-year-old man was referred to our department with a

history of increased alkaline phosphatase and gamma-

glutamyl-transferase levels that were detected during
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Department of General Surgery, University of Heidelberg,

Im Neuenheimer Feld 110, 69120 Heidelberg, Germany

e-mail: armin.kolb@med.uni-heidelberg.de

123

J Hepatobiliary Pancreat Surg (2009) 16:31–34

DOI 10.1007/s00534-008-0013-2



routine blood examinations. Bilirubin levels and transami-

nases were within the normal range. The patient had no

clinical symptoms, and physical examination was without

any pathological findings. Ultrasound imaging demon-

strated a dilated common bile duct. MRI scan revealed a

1.5 cm intrapancreatic lesion of the distal common bile duct

without any signs of malignancy. MRCP imaging showed a

biliary obstruction with a dilated common bile duct (Fig. 1).

At laparotomy we found a 1.5 cm palpable mass apparently

emanating from the distal common bile duct, and a pan-

creas-preserving distal bile duct resection was carried out

(Figs. 2, 3). The duration of the operation was 220 min, the

intraoperative blood loss was 400 ml. The postoperative

course was uneventful, and the patient was discharged on

the 6th postoperative day. The histopathological report

confirmed the diagnosis of a 1.4 cm well-differentiated

benign endocrine tumor with diffuse staining for synapto-

physin, neuron specific enolase (NSE), chromogranin and

serotonin of the intrapancreatic bile duct (Fig. 4).

Surgical technique

The patient received singly shot antibiotic prophylaxis (4 g

mezlocillin, 500 mg metronidazole) and 200 lg octreotide

(Sandostatin; Novartis Pharma GmbH, Nuremberg,

Germany) subcutaneously one hour before the operation.

A midline incision was performed and the abdominal cavity

was explored for peritoneal or hepatic lesions. Subse-

quently, a Kocher maneuver was carried out to mobilize the

duodenum and the lesser sac was opened. Bi-manual pal-

pation revealed a lesion in the pancreatic head region. Next,

the hepatoduodenal ligament was dissected and the common

bile duct was identified and looped. Subsequently, the

duodenum was opened and the Papilla Vateri was identified.

A probe was inserted into the main pancreatic duct to avoid

any inadvertent injury. Probing of the bile duct revealed an

intraductal lesion which was in approximately 2 cm distance

from the papilla. Therefore, an ampullectomy was techni-

cally not feasible to resect the lesion, and the decision was

made to perform a pancreas-preserving distal bile duct

resection. First, a conventional cholecystectomy was per-

formed and the common bile duct was cut 2 cm distal of the

bifurcation. Subsequently, the bile duct was dissected

towards the ampulla (Fig. 2) taking care not to injure the

main pancreatic duct that was marked by the inserted probe.

Pancreatic parenchyma was transected dorsally. The bile

duct was dissected up-to approximately 2 cm distally of the

identified lesion (Fig. 2, arrows), and dissected in the region

of the papilla. The bile duct was closed using a 5-0 non-

absorbable monofilament suture (polybutester, Novafil,

Tyco Healthcare, Mansfield, MA, USA). Special care was

taken not to constrict the pancreatic duct. The dorsal pan-

creatic parenchyma was closed using interrupted PDS 4-0

(polydioxanone, PDS, Ethicon Inc., Piscataway, NJ, USA)

sutures (Fig. 3, arrows). Subsequently, the duodenotomy

was closed in a double layer fashion using again inter-

rupted PDS 5-0 absorbable monofilament sutures. For

Fig. 1 MRCP demonstrating a dilated bile duct and a well-circum-

scribed lesion of approximately 1.5 cm in the distal bile duct (arrows)
Fig. 2 Intra-operative situs demonstrating the proximally cut com-

mon bile duct with the identified lesion (arrows)

Fig. 3 Intra-operative situs demonstrating the closed dorsal pancre-

atic parenchyma (arrows)
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reconstruction, an end-to-side hepaticojejunostomy was

carried out in single layer fashion with PDS 5-0 interrupted

sutures, as well as a Roux-Y end-to-side jejunojejunostomy

in a running double layer fashion with PDS 5-0. Frozen

sections of the resected lesion were consistent with a benign

neuroendocrine tumor. The patient received 3 9 200 lg

octreotide subcutaneously for 5 days.

Discussion

Pancreatic surgery has significantly evolved in the

last decades. Resectional procedures can nowadays be

performed with considerable safety in experienced hands.

Nonetheless, the consequences of the loss of functional

pancreatic parenchyma as well as parts of the stomach and

small bowel have led to the development of an increasing

number of organ-preserving approaches. These include the

pylorus-preserving pancreaticoduodenectomy [5–7], the

duodenum-preserving pancreatic head resection [8, 9],

middle segment pancreatectomy [10–12], pancreas-pre-

serving duodenectomy [13, 14], ampullectomy [15], and

others.

In case of distal bile duct tumors, the surgical approach

depends largely on the location and the underlying pathol-

ogy. Malignant neoplasms of the distal bile duct are usually

resected by a partial pancreaticoduodenectomy. In case of

benign or borderline lesions of the ampulla or of the bile duct

Fig. 4 a Macroscopic view of

the intramural benign

neuroendocrine tumor located in

the distal bile duct. b A well-

differentiated benign endocrine

tumor with diffuse staining for

synaptophysin, neuron specific

enolase (NSE), chromogranin.

Ki67 proliferation rate \2%
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in close proximity to the ampulla, an ampullectomy can be

performed as an organ-preserving procedure [16]. If the

lesion is located intrapancreatic distant from the ampulla as

the reported case or congenital choledochal cysts (Todani 2)

[17, 18], surgical options are limited with partial pancrea-

ticoduodenectomy being the surgical treatment of choice.

However, for benign lesions this approach is accompanied

by an unnecessary loss of functional pancreatic parenchyma

as well as the duodenum as an important intestinal regulator.

This approach is also associated with a considerable risk

for postoperative complications. Here we describe a novel

method of pancreas-preserving distal bile duct resection.

A similar approach has recently been published by Kondo

and co-workers [19]. However, in their approach, the pan-

creas was transected at the neck and the main pancreatic duct

was ligated and divided just above the papilla of Vater to

resect the intrapancreatic biliary system completely with the

papilla of Vater. Subsequently, bilateral pancreatico-jejun-

ostomies were created, raising the risk for postoperative

complications like pancreatic fistula as was the case in the

presented patient [19]. Our approach is opening the duode-

num and inserting a probe to identify the bile duct, then to

transect the pancreas dorsally, to resect the intrapancreatic

bile duct and subsequently close the parenchyma with

interrupted absorbable sutures. Although this approach

carries the risk for pancreatic fistula, obviously these fistulas

would be easier to control than in the case of a pancreatic

anastomosis. Possibly the extent of the operation can be even

decreased and done without the duodenotomy if preopera-

tive a bile duct stent or naso-pancreatic drainage tube was

placed helping to identify the bile duct. Those measures

contain additional risks as inducing pancreatitis and have the

disadvantage that they cannot be manipulated (inserting in

the other duct) intraoperatively. Surgeons with experience in

this operation might do the resection even without any aids

and without opening the duodenum.

The spectrum of indications for this novel technique is

narrow: benign histology has to be confirmed by fro-

zen section, as malignant neoplasm, even if locally

completely resected would require some kind of regional

lymphadenectomy.

In conclusion, we describe an organ-preserving resec-

tion for benign tumors located in the distal bile duct that

might be an alternative to more extensive resectional pro-

cedures in selected cases.
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