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Single-stage laparoscopic adrenalectomy for pheochromocytoma
and enucleation of a pancreatic neuroendocrine tumor
in Von Hippel-Lindau disease: A case report
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Abstract. Von Hippel-Lindau (VHL) disease is an inher-
ited syndrome with autosomal-dominant transmission,
characterized by central nervous system and retinal heman-
gioblastomas, visceral cysts and tumors. Optimal surgical
treatment, including its timing, remains a controversial topic.
The present study reports the case of a 67-year-old female
patient with adrenal and pancreatic manifestations of VHL.
A laparoscopic cortex-sparing left adrenalectomy for a 4-cm
pheochromocytoma and pancreatic enucleation for pancreatic
polypeptidoma of the pancreas tail were performed during the
same operative procedure. The total operative time was 240
min. There were no operative complications, and the surgery
was completed laparoscopically with minimal blood loss.
A prolonged hospital stay was necessary to treat a grade C
postoperative pancreatic fistula. The histopathological result
was an adrenal pheochromocytoma and a well-differentiated
neuroendocrine tumor, secreting pancreatic polypeptides.
In conclusion, organ-sparing laparoscopic surgery is an
important option for treating simultaneous lesions in several
abdominal solid viscera, such as VHL disease, and the present
case study represents, to the best of the authors' knowledge,
the first report of single-stage laparoscopic adrenalectomy and
pancreatic tumor enucleation.
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Introduction

Von Hippel-Lindau (VHL) disease is a systemic neoplastic
syndrome with autosomal-dominant transmission, complete
penetrance, and variable expression that is caused by muta-
tions in the VHL gene (1). The disease has a prevalence of
2-3 per 100,000, and an estimated incidence of between 1 in
36,000 and 1 in 52,000 live births (1,2). All the clinical features
generally appear by the age of 65 (3), and involve different
organs: The central nervous system (CNS) and retinal heman-
gioblastomas, endolymphatic sac tumors, clear-cell renal
carcinoma and renal cysts, pheocromocytomas, pancreatic
cysts and pancreatic neuroendrocrine tumors (pNETSs) (4,5).
Currently, there is no single protocol to be followed for the
treatment of VHL disease when multiple organs are involved.
In these cases, the treatment criteria take into consideration
the number and size of the tumor(s), their location, the type
of resection (which may vary according to the more or less
conservative options that are possible, from tumor enucleation
to total resection), and the possibility of performing simulta-
neous or staged surgery (6). The present case study reports the
experiences of the present authors in using a single-stage lapa-
roscopic approach for the treatment of adrenal and pancreatic
manifestations of VHL disease.

Case report

The patient was a 67-year-old woman, who came to our
department (the Department of Surgery, IRCCS - Azienda
Ospedaliera Universitaria San Martino-IST, University of
Genoa, Italy) with symptoms of epigastric pain and dyspeptic
symptoms. The patient had a significant history of hyper-
tension. An initial abdominal examination was negative.
However, on subsequently performing an abdominal ultra-
sound, there was evidence of a well-vascularized solid lesion
in the left adrenal gland (38 mm in diameter). A computed
tomography scan revealed a solid lesion of ~4 cm in diameter,
with heterogeneous enhancement in the left adrenal gland and
a hypervascular, homogenous and well-circumscribed 17-mm
lesion in the pancreatic tail (Fig. 1).

Somatostatin receptor scintigraphy revealed increased
signal intensity in the region of the pancreatic tail, and a
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mild increase in the specific vector in the left adrenal gland.
A blood test revealed abnormal levels of chromogranin A
(973.8 ng/ml) and a high catecholamine concentration in the
24 h urine collection.

Even though the patient's family history was negative
for genetic diseases, a program including molecular genetic
analysis of the VHL gene and clinical screening, which
featured retinoscopy and magnetic resonance imaging of the
CNS, was started. No alterations in the CNS were detected,
but molecular genetic investigation of a blood sample revealed
a large deletion of exon 3 of the VHL gene.

A surgical approach for both the pancreatic lesion and the
left adrenal gland tumor was decided upon. The procedure
was performed laparoscopically, with one umbilical and three
subcostal ports. After sectioning of the splenocolic ligament,
the left colic flexure was mobilized, and Gerota's fascia was
exposed. The adrenal lesion was progressively isolated with
a radiofrequency device (Covidien Italia, Segrate, Italy).
Following separation from the intact adrenal cortex, excision
of the lesion was achieved following the division of the adrenal
artery and vein.

Progressive isolation of the pancreatic body-tail revealed
the lesion, protruding from the pancreatic anterior aspect.
An intraoperative ultrasonography performed using a laparo-
scopic probe (Esaote Biomedica, Genoa, Italy) confirmed the
hypoechoic lesion, well-demarcated and located very close to
the Wirsung duct (Fig. 2).

After having completed the enucleation of the lesion, the
two specimens were inserted into a sterile bag and removed
through a port site in the left upper abdomen. The operating
time was 240 min, and the estimated blood loss was 100 ml.
Upon histolopathological analysis, the adrenal lesion was
determined to be a pheocromocytoma with a potentially
aggressive biological behavior [pheochromocytoma of the
adrenal gland scaled score (PASS), 6/20] (7).

The pancreatic tumor was a well-differentiated grade 1
pNET, according to the World Health Organization (WHO),
2010 and European Neuroendocrine Tumor Society (ENETS)
classification systems, and it stained positively for pancreatic
polypeptide. The growth fraction measured with the prolifera-
tion marker, MIB-1 (Ki-67), was 2%.

The patient developed a grade C postoperative pancreatic
fistula with subsequent fluid collection formation, necessitating
treatment of the percutaneous abdominal drainage. After
the pancreatic function had been completely recovered and
complete oral intake was resumed, the patient was discharged,
to be followed as an outpatient. Removal of the abdominal
drainage was made after a further 8 weeks.

Discussion

In ~20% of adrenal masses, it is possible to perform surgery,
particularly when the masses are >4 cm, have hormonal activity,
and there is a suspicion of malignancy at the radiological
examination stage (8). In the present case study, adrenalectomy
was indicated for the preoperative diagnosis of pheochromo-
cytoma with clinically relevant symptoms. Adrenal surgery in
the past was understood as a total adrenal resection, creating
problems and important side-effects with resulting adrenal
insufficiency and/or the need of using hormone therapy for the
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Figure 1. Computed tomography scan of the abdomen. A left 40-mm adrenal
mass (left arrow), and a 17-mm lesion in the pancreatic tail (right arrow), are
highlighted.

Figure 2. Results of the intraoperative ultrasonography. An hypoechoic
nodule (N) with well-defined margins adjacent to the Wirsung duct (WD)
is illustrated.

remainder of the patient's life, particularly when the resection
involved both glands (8). Consequently, the idea of partial
adrenalectomy was introduced, trying to achieve a cortex-
sparing surgery (9). In the present case study, it was possible to
perform adrenalectomy since the lesion was well demarcated,
and a part of the normal gland remained at its upper pole.
Several studies have explored the safety and feasibility of
non-operative management for asymptomatic sporadic non-
functioning pNETs <2 cm, particularly when a major pancreatic
resection is required. A conservative approach would appear
to be safe to assume, as previous studies have shown that the
majority of the observed tumors did not exhibit any significant
changes during follow-up (10,11). However, tumor size correlates
with malignancy, and the majority of studies have reported a risk
of lymph node metastasis in pNETs <2 cm of ~10-15% (12,13).
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Therefore, surgical resection is the gold standard when the
following criteria are present: Tumors are >30 mm in diameter
(or >20 mm, if located in the pancreatic head), abdominal
surgery is under way for other VHL-associated resections, or
the tumors are symptomatic (14). For our patient, the options
available for treating the pancreatic lesion were limited due
to its size, but, given the proximity to the adrenal lesion, the
possibility of a resection was taken into account. Pancreatic
enuclation is the gold standard for lesions located close to the
surface of the head or body of the pancreas and far (>2 mm)
away from the Wirsung duct, and when the lesions are
multiple (13). Song et al (15) limited the laparoscopic approach
to superficial and anterior lesions that are located in the left
side of the superior mesenteric vein, similarly to the present
case study.

When the possibility of a laparoscopic approach is prop-
erly set out, laparoscopic enucleation, compared with ‘open’
enucleation, has a shorter operating time, lower estimated
blood loss, and faster recovery times, the pancreatic func-
tion being preserved in the two approaches (16). The final
anatomical limitation for enucleation is the distance between
the tumors and the main pancreatic duct, which should be,
even if not yet evidence-based, >2 mm (13). Indeed, one of
the major risks associated with enucleating large lesions is a
major pancreatic duct injury, leading to high output pancreatic
fistula, as occurred in the present case study. This distance
is better assessed intraoperatively using ultrasonography. In
combining parenchyma-sparing surgery with a laparoscopic
single-stage approach, an optimal, minimally invasive thera-
peutical option may be realized (6). In the present case study,
an adrenal cortex-sparing procedure and a pancreatic enucle-
ation were performed with the same amount of trocars that
should have been used for a single procedure. Furthermore,
a single-stage procedure for multiple organ tumors has the
following advantages: It limits the requirement for further
surgery at a later stage, particularly in view of the likelihood
of recurrence or in case of new onset tumors; it avoids adhe-
sions and scarring at every new procedural stage; and it avoids
delays in definitive therapy for certain tumors that may poten-
tially metastatize (17,18).

In conclusion, a single-stage surgical approach for multiple-
organ intra-abdominal tumors is a viable option for patients
with VHL disease. With careful patient selection and surgical
planning, combined procedures may be safely performed
in one operative setting via a laparoscopic approach, thus
reducing surgical trauma and preserving organ function.
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