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Opening

Von Hippel-Lindau syndrome (VHL-syn-
drome) is a rare hereditary tumor syndrome
predisposing affected patients to hemangio-
blastomas in the central nervous system
(CNS) and retina, kidney cancer and also
to neuroendocrine tumors including pheo-
chromocytoma and pancreatic neuroendo-
crine tumors.

Definition of the Disease

The VHL-syndrome is a rare tumor syn-
drome (prevalence: 1:36,000) inherited as
an autosomal dominant trait. The syn-
drome is caused by germ-line mutations in
the tumor suppressor VHL-gene. The ma-
jor manifestations of the VHL-syndrome
include hemangioblastomas in the central
nervous system (mostly in the spinal cord
and cerebellum) and retina (retinal angio-
ma), renal cysts and clear cell renal carci-
noma, endolymphatic sac tumors of the
middle ear, cysts, serous cystadenomas
and neuroendocrine tumors in the pan-
creas, and cystadenomas of the epididy-
mis. There are two major subtypes of
VHL (8 Table 52.1): in VHL type 1, there
is usually no pheochromocytoma/para-
ganglioma, whereas in type 2 pheochro-
mocytoma/paraganglioma can develop.
The only manifestation in VHL type 2C is
pheochromocytoma that is often bilateral.
The risk for renal cancer is low in VHL
type 2A and high in type 2B. Patients suf-
fering from VHL usually die due to com-
plications related to central nervous
system tumors and renal cell cancer. Pheo-
chromocytoma or rarely paraganglioma is
observed in 10-30% of VHL-syndrome
patients, and as these tumors secrete pre-
dominantly norepinephrine, the typical
symptoms of pheochromocytoma are
lacking. Pheochromocytoma in VHL is
rarely metastatic. In sporadic cases, VHL-
syndrome is often diagnosed due to cen-
tral nervous system manifestations.

The pathogenesis of VHL-syndrome is re-
lated to the activation of hypoxia-inducible
factor la that stimulates angiogenesis and the
product of VHL-gene is implicated in its deg-
radation. Due to the increased angiogenesis,
tumors are usually highly vascularized.

Case Presentation

The male patient complained of serious diz-
ziness at the age of 22, and brain magnetic
resonance imaging (MRI) revealed a cerebel-
lar tumor. The tumor could be removed, and
its histological examination revealed a
hemangioblastoma. Four years later, a con-
trol MRI revealed a recurrent cerebellar
tumor of 4 X 5 cm that was again success-
fully operated.

O Table 52.1 Classification of the
VHL-syndrome. Endocrine manifestations are
highlighted in bold

VHL subtype = Manifestations

VHL type 1 Central nervous system
hemangioblastoma, retinal
angioma, renal cysts and cancer,
endolymphatic sac tumor,
pancreatic cysts and neuroendocrine
tumor, epididymis cystadenoma

VHL 2A  Central nervous system

type 2 hemangioblastoma, retinal
angioma, endolymphatic sac
tumor, pancreatic cysts and
neuroendocrine tumor, epididymis
cystadenoma, pheochromocytomal
paraganglioma

2B Renal cysts and cancer, central
nervous system hemangioblastoma,
retinal angioma, renal cancer,
endolymphatic sac tumor,
pancreatic cysts and neuroendocrine
tumor, epididymis cystadenoma,
pheochromocytomalparaganglioma

2C  Pheochromocytomal
paraganglioma
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O Cerebellar hemangioblastoma (Lindau tu-
mor) should wake the suspicion for von Hip-
pel-Lindau syndrome. What should be done
next?

@ Hemangioblastomas are uncommon  tu-
mors of the central nervous system, and
these are important manifestations of the
VHL-syndrome. About 40% of VHL-syn-
drome-associated hemangioblastomas oc-
cur in the cerebellum, whereas about 50% in
the spinal cord.

@ A family tree should be taken to search for
a potential hereditary case (B Fig. 52.1
represents the patient’s family tree), but the
syndrome can occur sporadically as well.
Genetic testing is mandatory. Careful his-
tory taking is important. Ophthalmological
examination should be done for the poten-
tial retinal angiomas.

Died suddenly at the
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0 Genetic testing showed a heterozygous Glu94
STOP mutation in the first exon of the VHL-
gene that is a known pathogenic mutation of
the VHL-syndrome. What is the chance for
passing this mutation to the offspring?

O Being a heterozygous mutation, there is a
50% chance of passing it to the next gen-
eration. As VHL is inherited as an autoso-
mal dominant trait, one mutant allele is
enough for disease manifestation, and
therefore, half of the offspring can be ex-
pected to manifest the disease.

0 ‘What kind of imaging should be performed?

O Abdominal imaging preferably by MRI (or
computed tomography (CT)) should be
done to investigate the kidneys, pancreas,
and adrenals. The spine should be examined
for potential spinal cord tumors.

age of 40 y.
Pheachromocytoma? [~
No genetic diagnosis.

Operated for brain

No genetic diagnosis.

<€ tumor. Died of sepsis thereafter.

Index patient. Cerebellar

hemangioblastoma, renal cysts
and cancer, pancreatic tumor. N
Mutation verified: Glu94STOP a

N

Small cerebellar and spinal cord tumor.
Suspicion for kidney tumor.
Mutation verified: Glu94STOP

O Fig. 52.1 Family tree of the patient. Note that
affected patients are found in every generation charac-
teristic for an autosomal dominantly inherited trait.

Circles: women, squares: men, affected patients are
black, the index patient is indicated by an arrow
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Case Continued

Abdominal CT showed multiple cysts in the
pancreas and the kidneys (B Figs. 52.2a and
b), but the adrenals were normal. In the left
kidney, the suspicion for renal cancer was
raised (solid tumor of 24 X 20 mm). A urologi-

cal consultation was requested, but due to the
small size (<3 cm diameter) of the tumor, only
observation was proposed. A small lesion sus-
picious for tumor was described in the pancreas
at the head-corpus boundary (8 Fig. 52.2a).

O Fig. 52.2 a Axial abdominal CT image of the
patient showing the pancreatic tumor (white arrow)
at the pancreas head-corpus boundary and multiple

0 Which hormones should be measured?

0 Pheochromocytoma/paraganglioma  and

pancreatic neuroendocrine tumors represent
the endocrine manifestations of the VHL-
syndrome. Urinary or plasma metanephrines
(» Chap. 37) and chromogranin A (CgA) as
the general neuroendocrine tumor marker
should be taken (» Chap. 44). Pancreatic
neuroendocrine tumors in VHL are usually
hormonally inactive and indolent, but rarely
can metastasize to the liver. All hormones
measured were in the normal range.

@ Should the pancreas tumor be removed?

@ VHL is associated with neuroendocrine

tumors in the pancreas that are usually
slowly growing and indolent, and despite
having metastatic potential, patients usu-
ally do not die of complications related to
these. Tumors with a diameter under 3 cm
should only be followed up.

cysts in the pancreas and both kidneys (yellow
arrows). b Coronal CT image showing multiple kid-
ney cysts (yellow arrows)

@ Even for kidney tumors that have more
serious clinical consequences than pan-
creatic neuroendocrine tumors in VHL,
current clinical practice is rather conser-
vative and aims to preserve as much nor-
mal kidney as possible. Kidney-sparing
operations are preferred, and small tu-
mors (<3 cm diameter) are usually only
followed up.

o How should the patient be followed up?

o In patients older than 10 years of age, an-
nual physical and ophthalmological ex-
aminations, abdominal ultrasound, and
plasma/urinary metanephrines can be pro-
posed. Abdominal, brain, and spine MRI
should be performed every 2 years along
with audiological control (for endolym-
phatic sac tumors of the middle ear).

© Is there a medical treatment option available
for VHL-syndrome?
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@ There are reports on the successful use of
the tyrosine kinase inhibitor sunitinib hav-
ing anti-angiogenetic effects in patients
suffering from VHL-syndrome. Increased
angiogenesis is a major pathogenic feature
of VHL-syndrome. Sunitinib is already in
use for many years in the treatment of spo-
radic clear cell renal cancer, and it is also
actively used in the treatment of differen-
tiated pancreatic neuroendocrine tumors.
Moreover, trials are ongoing for the use of
sunitinib in metastatic pheochromocytoma.

The reader is advised to read the chapter
on pheochromocytoma (» Chap. 37), the
chapters on intestinal and pancreatic
neuroendocrine tumors (» Chaps. 44, 46
and 48), and the previous chapter on
MEN2 syndrome (» Chap. 51).

Take Home Messages

== Von Hippel-Lindau syndrome (VHL-
syndrome) is a rare hereditary tumor
syndrome inherited as an autosomal
dominant trait.

== VHL-syndrome predisposes patients to
central nervous system hemangioblas-
tomas, retinal angiomas, renal cysts and
cancer, pancreatic cysts and cystadeno-
mas, endolymphatic sac tumors, and
epididymis cystadenomas.

== Endocrine manifestations of VHL-
syndrome include pheochromocyto-
ma and pancreatic neuroendocrine
tumors.

== VHL-patients usually die of complica-
tions associated with central nervous
system hemangioblastomas and renal
cancer. Pheochromocytoma is rarely
metastatic, and pancreatic neuroendo-
crine tumors are usually indolent.
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