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a b s t r a c t 

Von Hippel–Lindau (VHL) disease is an autosomal-dominant syndrome caused by muta- 

tions in the VHL gene, located on the short arm of chromosome 3. Patients with VHL are 

likely to manifest with a spectrum of multiple benign and malignant tumors involving var- 

ious organ systems. We present a case of a 28-year-old female without a remarkable fam- 

ily history who presented with complaints of hematuria and abdominal discomfort. Initial 

laboratory investigations confirmed hematuria. Subsequent abdominal computed tomogra- 

phy scan revealed heterogeneous enhancing solid mass in bilateral kidneys, avidly enhanc- 

ing mass in the right adrenal gland, bilateral simple renal cortical cysts, and a pancreatic 

cyst. With a provisional diagnosis of VHL disease, an MRI of the brain and spine was per- 

formed, which showed the presence of a cerebellar hemangioblastoma. Her catecholamine 

and vanillylmandelic acid levels were in the normal range not in line with pheochromocy- 

toma. The patient then underwent bilateral partial renal nephrectomy and right adrenalec- 

tomy. Histopathologic examination reported clear renal cell carcinoma and pheochromocy- 

toma of the right adrenal gland mass. Molecular genetic testing confirmed the presence of 

VHL disease. 
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Fig. 2 – Closed arrow showing the lesion in the upper pole 
of the right kidney. 

 

 

 

 

 

 

 

 

Introduction 

Von Hippel-Lindau disease (VHL) is a rare autosomal domi-
nant syndrome with a reported incidence of 1 in 36,000 live
births. Caused by the mutation of the VHL suppressor gene
in chromosome 3 [1] , there is a predisposition to the forma-
tion of cysts and tumors in various organs [2] . The diagnos-
tic criteria for VHL disease have been: (a) more than 1 central
nervous system (CNS) hemangioblastoma, (b) 1 CNS heman-
gioblastoma and visceral manifestations of VHL disease, and
(c) any manifestation and a known family history of VHL dis-
ease [3 ]. However, VHL gene mutation analysis has become
a staple in establishing a definite diagnosis in cases where
the criteria may not be met [4] . Since the lesions associated
with the disease have significant morbidity and mortality; the
need for detection, screening, and surveillance are crucial for
optimal management. Here we report a case of VHL disease
with CNS hemangioblastoma, unilateral pheochromocytoma,
bilateral renal cell carcinoma, bilateral renal cortical cysts, and
pancreatic cysts confirmed with histopathological evaluation
and VHL gene mutation analysis. 

Case report 

The 28-year-old female presented to our institution with com-
plaints of abdominal discomfort and blood-tinged urine for 1
month. Her vitals were normal and initial laboratory investi-
gations confirmed the presence of hematuria. With the prob-
ability of renal pathology, the patient was then advised to un-
dergo computed tomography (CT) intravenous urography for
evaluation which showed: 

- A well-defined elliptical hypodense lesion measuring
approximately 13.4 × 11.7 × 7.3 mm in the body of the
right adrenal gland with homogeneous avid enhance-
ment on postcontrast study ( Fig. 1 ). 
Fig. 1 – Closed arrow pointing a
- An irregular heterogeneous exophytic lesion ( > 50% exo-
phytic) measuring approximately 4.2 × 3.3 × 3.6 cm with
postcontrast enhancement of the septations noted in
the upper pole of the right kidney ( Fig. 2 ). A well-defined
hypodense lesion ( < 50 % exophytic) measuring approx-
imately 2.4 × 1.4 × 1.4 cm with the enhancement of the
septations noted involving the upper pole of the left kid-
ney ( Fig. 3 ). 

- Few simple cortical cysts were noted in both kidneys
( Fig. 4 ). 
t the right adrenal lesion. 
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Fig. 3 – Closed arrow showing the lesion in the upper pole 
of the left kidney. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Open arrow showing
- A well-defined hypodense lesion measuring approxi-
mately 10.5 × 8.4 mm was noted involving the body
of the pancreas without postcontrast enhancement
( Fig. 5 ). 

With the possibility of VHL disease, a contrast-enhanced
MRI of the brain and spine was done to evaluate the pres-
ence of cerebellar hemangioblastoma. Contrast-enhanced
MRI brain revealed a well-defined ∼ 3.3 × 3.3 cm cystic le-
sion with an eccentric mural nodule in the right brachium
pontis. The mural nodule demonstrated avid enhancement in
postcontrast images. The findings were suggestive of heman-
gioblastoma ( Fig. 6 ). No lesion was seen in the spinal cord. 

With the possibility of pheochromocytoma in the
right adrenal gland, 24-hour urinary metanephrine,
normetanephrine, and vanillylmandelic acid (VMA) levels
were evaluated which were found to be 94.57 μg/24 h, 343.77
μg/24 h and 4.06 mg/24 h respectively; all within the normal
range. 

The patient then underwent surgery for the removal of the
right adrenal gland mass and partial nephrectomy of the bi-
lateral kidney for removal of complex renal mass. 

The histopathological evaluation of the postsurgical spec-
imen yielded the following results: 

- Microscopic examination of the renal mass revealed features
of clear cell renal cell carcinoma (WHO/ISUP grade I). 

- Microscopic examination of the paraffin block of the adrenal
mass revealed a tumor surrounding native parenchyma
comprising polygonal cells in nests having coarse chro-
matin and abundant cytoplasm. Immunohistochemical
interpretation found the tumor cells to be positive for
GATA3, CK, INHIBIN-1, and S100- features of pheochro-
mocytoma ( Fig. 7 ). 

- VHL gene mutation analysis found the patient to be Het-
erozygous for c.473T > C (p.L158P) confirming that the
proband harbors a mutation in the VHL gene. 
 right renal cortical cyst. 
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Fig. 5 – Open arrow showing pancreatic cyst in body of pancreas. 

Fig. 6 – T1 Coronal postcontrast image of brain at the level 
of right brachium pontis. The image demonstrated a cystic 
lesion with enhancing eccentric mural nodule suggestive of 
hemangioblastoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since cerebellar hemangioblastoma was asymptomatic,
the patient opted for a close follow-up. She was counseled for
surgery if any symptoms developed. 
Discussion 

VHL is an autosomal dominant familial cancer syndrome with
manifestations in multiple organ systems most frequently he-
mangioblastoma (retinal, cerebellar and spinal), renal cell car-
cinoma, pheochromocytoma and pancreatic tumors [5] . The
presented case showed typical findings like clear cell renal
cell carcinoma, cerebellar hemangioblastoma, pheochromo-
cytoma, renal cortical cysts, and a pancreatic cyst; findings
seen with VHL disease. Clear cell renal cell carcinoma repre-
sents around 75%-80% of cases of renal cell carcinoma origi-
nating from the epithelium of the proximal tubule. It is spo-
radic in over 95% of cases and in the remaining 5% of cases,
most of them are associated with VHL disease [6] . The patient
came to the hospital with symptoms of hematuria and ab-
dominal discomfort which may be attributed to renal cell car-
cinoma confirmed on histopathological examination as clear
cell renal cell carcinoma. 

Pheochromocytoma is also a rare neoplasm with an in-
cidence of 1-4/10 6 population/y arising from the chromaf-
fin cells of the embryonic neural crest. The presentation of
signs and symptoms depends on the location and amount
of catecholamine secretion. The classic triad of presentation
includes headaches, palpitations, and profuse sweating [7] .
Several familial disorders are known to be associated with
adrenal pheochromocytoma, which commonly includes VHL
syndrome, multiple endocrine neoplasia type 2 (MEN2), and
neurofibromatosis type 1 (NF1) [8] . Our patient did not have
symptoms usually seen with pheochromocytoma like hyper-
tension [9] or features of cardiac or neurologic dysfunction
[10] as a result of increased catecholamine secretion. The lev-
els of catecholamines and VMA were also found to be in the
normal range. This may be because the neoplasm was de-
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Fig. 7 – Histopathology of renal mass (upper 2 figures) suggestive of clear cell renal cell carcinoma. Histopathology of adrenal 
mass (lower 2 figures) suggestive of pheochromocytoma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tected in the “pre biochemical phase” [11] where the levels are
normal and thus explaining the lack of symptoms. However,
the diagnosis of pheochromocytoma in the right adrenal gland
mass was confirmed on histopathological examination of the
postsurgical specimen. 

Hemangioblastoma mainly located in the cerebellar hemi-
sphere is a relatively rare tumor accounting for 1.5%-2.5% of
all brain tumors. It can occur as an isolated finding or present
as part of a syndrome associated with other lesions such as
in VHL disease. The clinical presentation is usually cerebellar
signs like ataxia, dizziness, headache, and intracranial hyper-
tension associated with mass effect [12] . However, our patient
did not have any symptoms attributable to cerebellar heman-
gioblastoma. However, MRI of the brain showed its presence
at the level of the right brachium pontis. 

VHL disease can manifest in the pancreas as solid, cystic, or
combined lesions including both solid and cystic components.
Solid lesions are primarily neuroendocrine tumors and cystic
lesions are commonly simple cysts or serous cystadenomas.
Since renal cell carcinoma is associated with VHL disease,
metastasis should be considered in the differential diagnosis
of pancreatic lesions. Although cystic lesions usually encoun-
tered in VHL are mostly benign it is mandatory to differentiate
them with neoplastic cysts like mucinous cystic tumors, in-
trauterine papillary mucinous tumors, and solid pseudopapil-
lary neoplasms which can be premalignant or malignant. The
pancreatic lesion observed in our patient was a well-defined
hypodense lesion without solid component, septa, postcon-
trast enhancement, and ductal communication; thus consis-
tent with a simple pancreatic cyst [ 13 ,14 ]. 

With the myriads of radiological and histopathological
findings and fulfillment of criteria [4] , a provisional diagnosis
of VHL disease was made. Since no history of VHL disease or
associated findings were present in the family; a definite di-
agnosis was required. The disease shows an autosomal domi-
nant inheritance with high expression and penetrance; ∼80%
of cases occur via an autosomal dominant pathway and ∼20%
arising de novo [15] . Thus, it was imperative that a definite di-
agnosis was made; So VHL gene mutation gene analysis was
done which confirmed the presence of a mutation in the VHL
gene. Since the screening, surveillance, and genetic counsel-
ing are key aspects in the management of patients; general
recommendations in regards to radiological investigations to
screening and surveillance for organs without lesions include
a baseline MRI brain and spine with contrast to be repeated
every 2 years to screen for CNS lesions and MRI abdomen
preferably to be done every 2 years to screen for abdominal
lesions, with use of CT and ultrasonography (USG) to be de-
cided on a case-to-case basis. However, in organs with a di-
agnosed malignancy, the imaging follow-up is personalized
based on the lesion [16] . It is also important to know the pos-
sible manifestations of VHL disease in the lung which include
pulmonary arterial hypertension, lung cancer, pulmonary fi-
brosis, and ARDS [17] . It is important to consider the possibility
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of metastasizing renal cell carcinoma, especially with multi-
ple lung nodules [18] . The choice of imaging for screening and
follow up however is dependent on multiple factors with CT
and MRI both having advantages and disadvantages in differ-
ent scenarios; however, CT is being considered in most sce-
narios [19] . 

Summary 

VHL is an autosomal dominant multisystem familial cancer
syndrome caused by the mutation of the VHL tumor suppres-
sor gene on chromosome 3. Since the presence of VHL disease
has grievous implications for the patient and also due to its
autosomal dominant inheritance pattern, a definite diagno-
sis becomes paramount. Detection of the disease however re-
quires knowledge of the constellation of clinical presentation,
laboratory findings and radiological imaging findings associ-
ated with the VHL. A multidisciplinary approach for the man-
agement, screening, surveillance and genetic counseling are
important to improve both life expectancy and quality of life.

Patient consent 

Informed written consent was obtained from the patient for
publication of the case including images. 
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