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Abstract

Von Hippel-Lindau (VHL) is an autosomal dominant disease that affects multiple systems that may result
in benign and malignant multisystem tumors. The estimated incidence of VHL is 1 in 36,000 births. Disease
incidence ranges from 10 to 40 years, with an average of 26 years, and it impacts diverse ethnic groups. VHL
results from mutations in the germ line that have been mapped to chromosome 3p25. Currently, this is the only
gene known to cause the syndrome. This study presented a case of obstructive hydrocephalus in a patient with
VHL. A 19-year-old female was referred to the Eye Clinic for a diagnosis of papilledema. She began to experience
vagal abdominal discomfort for no apparent reason. Per exam, the patient had 20/20 OD and 20/400 OS, with
an intraocular pressure of 14 OU. The patient's MRI revealed a posterior fossa cranial cystic brain lesion that
was obstructing the fourth ventricle and causing obstructive hydrocephalus. Early detection, management, and
focal laser treatment of capillary hemangiomas in the retina's periphery led to favorable visual outcomes. Even
after vitreoretinal surgery, the tumors may cause exudative retinal detachment and have an inferior visual

prognosis if left untreated.
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Introduction

Von Hippel-Lindau (VHL) disease is an
inherited disorder that affects 1 in 36,000
newborns. Individuals with VHL develop
benign and malignant tumors, such as
hemangioblastomas of the retina and central
nervous system, clear cell renal cell carcinomas
(RCC), pheochromocytomas, pancreatic
neuroendocrine tumors, and endolymphatic
sac tumors (ELST).'? The loss of function of
the VHL gene on one allele at chromosome
3p25-26 causes VHL.?> A somatic “second hit”
results in the loss of the other allele and the
development of a tumor. Loss of VHL function in
cells increases HIF expression and stabilization.
The VHL protein/HIF pathway has been linked
to developing hemangioblastomas, renal cell
carcinomas, and other VHL malignancies. VHL
disease is confirmed by clinical examination,
imaging, and genetic testing for VHL mutations.?
Surgical resection of symptomatic tumors
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(hemangioblastomas), metastasis-prone tumors
(RCC larger than 3cm), and tumors causing
hormonal symptoms (pheochromocytomas) is
the primary treatment for VHL disease.! There
are several cancer surveillance strategies for VHL
patients that have been created, all of which are
based on professional judgment and the course
of VHL disease.* This study reports the case of a
female patient who presented to the emergency
department with obstructive hydrocephalus
with Von-Hippel-Lindau. Examining the clinical
profile of obstructive hydrocephalus in patients
with VHL is important for a targeted approach to
diagnosis, treatment, and management. Besides,
the process of distinguishing it from alternative
etiologies of hydrocephalus is beneficial in the
determination of suitable treatment approaches,
such as the implantation of shunts or the
utilization of endoscopic techniques, which can
be customized to address the specific underlying
pathology associated with VHL disease.

Case
The Neurology Department referred a 19-year-

old female to the Eye Clinic to diagnose
papilledema. The patient was in good health until
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six months ago, when she began to complain
of vagal abdominal pain with no discernible
cause. Two weeks before the presentation, her
headache was worsening. The patient presented
to emergency care and was referred to the Eye
Clinic for evaluation of optic nerve edema. The
vision was 20/20 OD and 20/400 OS per exam.
Intraocular pressure is 14 OU. The pupil was
equal and reactive, with an afferent pupillary
defect. The anterior segment was unexceptional.
A dilated eye exam revealed a normal retina on
the right with a hyperemic disc and a similar
hyperemic disc with peripheral capillary
hemangiomaand anormal macula on the left. The
patient’s MRI revealed a cystic brain lesion in the
posterior fossa cranial area that was obstructing
the fourth ventricle and causing obstructive
hydrocephalus. The family tree revealed that the
mother had previously undergone surgery for
retinal detachment. A relative passed away due
to an unidentified abdominal and cerebral tumor.
An additional two relatives and her grandmother
also passed away from abdominal tumors. The
hospitalized patient underwent an emergency
ventriculoperitoneal shunt to reduce elevated
intraocular pressure. During her recuperation
period, and because this is her excellent eye,
the patient had a superficial orange lesion with
minor blemishing on her capillary hemangioma.
Two months later, during her follow-up, the
lesion was unchanged. The research ethics
committee of the affiliated institution of the
authors reviewed and approved the study, which
follows the rules of the National Committee of
Bio-Ethics. The patient provided her consent to
participate in this study.

Discussion

The investigation of the clinical characteristics
of obstructive hydrocephalus in individuals
diagnosed with VHL syndrome holds significance
in facilitating a focused strategy for the
identification, intervention, and control of this
condition. Moreover, the act of differentiating it
from other potential causes of hydrocephalus
holds advantageous implications for identifying
appropriate therapeutic strategies, such as
the insertion of shunts or the application of
endoscopic methods, which can be tailored
to target the specific underlying pathology
linked to VHL disease. In this case report, we
present the case of a female patient who was
diagnosed with obstructive hydrocephalus
and VHL. This case highlights the importance
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of early detection and follow-up for young
patients with VHL. Our patient presented with
a cystic brain lesion in the posterior fossa
cranial, which was blocking the fourth ventricle
and producing obstructive hydrocephalus. To
lower the increased intraocular pressure, the
patient had an emergency ventriculoperitoneal
shunt. Hydrocephalus is treated with a
ventriculoperitoneal shunt, a cerebral shunt.
The conduit eliminates surplus cerebrospinal
fluid. Hydrocephalus, if left untreated, can result
in numerous adverse effects, including chronic
headaches and visual disturbances.®

According to the patient’s family history,
her mother had previously undergone surgery
for retinal detachment. Unidentified abdominal
and cerebral tumors led to the death of a
relative. Additionally, two additional relatives
and her grandmother died from abdominal
malignancies. An alternative screening method
for patients with VHL could be based on the
specific mutation they possess. It has been
demonstrated that missense mutations in VHL
impart a higher risk for pheochromocytoma than
deletions or truncating mutations.® Moreover,
surface missense substitutions may impart a
higher risk for pheochromocytoma than deep
missense mutations.*

Von Hippel-Lindau is an autosomal dominant
syndrome induced by a mutation in the germ line.
The gene that has been mapped to chromosome
3P52 in VHL.3® This is the only gene known to
cause VHL at present. The prevalence in the
Saudi population is unknown, but the population
is identical to that of other nations. Since VHL is
autosomal dominant, it occurs once in every
36,000 births.? Children of affected parents
have a 50% chance of developing VHL, but
approximately 20% of cases involve de novo
mutations.? The disease is marked by bilateral
multifocal capillary hemangioma, central nervous
system hemangioblastoma, renal cell carcinoma,
pancreatic islet cell tumor, endolymphatic sac
tumor, and renal, pancreatic, and epididymal
cyst.? The diagnosis of VHL is based on a family
history or hemangioma’s clinical presentation.
If there is a family history, only one lesion is
required for the diagnosis of retinal capillary
hemangioblastomas (RCHs); otherwise, at least
two hemangiomas or one hemangioma and a
visceral lesion are required.” The differential
diagnosis is extensive but may include isolated
hemangioblastoma, retinal angioma, and renal
cell carcinoma with clear cells.*?

A diagnostic procedure is used to establish
the diagnosis and assess the severity of
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clinical manifestations.!® CT scans or MRIs to
diagnose CNS tumors, Pheochromocytoma,
and Endolymphatic sac tumor.!* MIBG labeled
with radioiodine for the evaluation of extra-
adrenal lesions. Sequence analysis or deletion/
duplication analysis constitutes Molecular
Genetic Testing.!!

The treatment approach for obstructive
hydrocephalus in individuals diagnosed with
VHL disease commonly encompasses a blend
of surgical and medicinal modalities. Von
Hippel-Lindau disease is a hereditary condition
characterized by the formation of tumors,
particularly within the central nervous system,
which can potentially result in the occurrence of
hydrocephalus. The management of obstructive
hydrocephalus in people with VHL syndrome
is contingent upon various factors, including
the underlying etiology, the severity of
hydrocephalus, and the general health status
of the affected individual. The treatment for
VHL differs based on the location, size, and
associated cyst of the tumor.!® In general, the
goal of treatment is to treat the growths when
they are causing symptoms but are still minor,
so that they do not cause permanent problems
by placing pressure on the brain or vertebrae,
obstructing the passage of cerebrospinal fluid in
the nervous system, or impairing vision.!® Most
cases of VHL are treated with surgery to remove
the lesions before they become dangerous.
Certain malignancies can be treated with high-
dose, focused radiation. Laser photocoagulation,
cryotherapy, photodynamic therapy, and
radiation, as well as surgical 7excision, are
the traditional methods for destroying ocular
VHL tumors.!*2 Photodynamic therapy (PDT)
with verteporfin is a sanctioned treatment for
choroidal neovascular membranes. PDT has
also been attempted with variable degrees of
efficacy in cases of retinal angiomatosis.” The
use of systemically or locally administered anti-
angiogenic therapy (bevacizumab) has recently
been associated with a sustained reduction
in exudation, regression of the tumor, and
improvement in visual acuity.!®!? The Location of
the RCH has a substantial impact on the efficacy
and applicability of treatment.

Patients with VHL have a prognosis dependent
on the location and severity of their lesions.
VHL can cause blindness and/or permanent
brain injury if left untreated.!® The prognosis is
significantly enhanced with early detection and
treatment. Typically, complications from brain
lesions or renal cancer result in death. A more
frequent follow-up could increase the likelihood
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of early detection of pheochromocytoma, thereby
increasing the viability of partial adrenalectomy.*

In conclusion, the identification of capillary
hemangiomas in the peripheral region of the
retina and subsequent treatment with focal laser
therapy has yielded positive visual outcomes in
to ocular VHL early detection. In the absence of
appropriate medical intervention, the tumors
have the potential to progress into exudative
retinal detachment, leading to a less favorable
visual prognosis, even following vitreoretinal
surgery.
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