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Abstract

Objective: To present a case of both Lynch and VVon Hippel Lindau Syndromes diagnosed in a 38-year-old male patient, confirmed by genetic
analyses, who presented with the obstructive hydrocephalus secondary to multiple posterior fossa hemangioblastomas and benign pancreatic
cysts.

Designs and Methods: Single case report from a neurosurgery facility at the above institution. Genetic testing was performed off-site to confirm
the hereditary cancer genotypic profile.

Results: This patient was treated via an Endoscopic Third Ventriculostomy for the obstructive hydrocephalus. Genetic testing detected a
pathogenic variant, PMS2, Deletion (Exons 13-14), associated with Lynch syndrome and another pathogenic variant, VHL, Deletion (Entire
Sequence), consistent with von Hippel-Lindau syndrome. The patient was consequently diagnosed using genetic testing, with Von Hippel Lindau
syndrome, a rare familial multi-organ autosomal dominant tumour syndrome characterized by the presence of by visceral cysts and benign
tumours in multiple organ systems seen in 1 in 32,000 live births. Patient was also diagnosed incidentally with Lynch syndrome, with a
deleterious mismatch repair PMS2 gene mutation; seen in 1 in every 370 patients and in 2-3% of colorectal carcinomas. He is currently under
surveillance for additional associated tumours.

Conclusion: The case study reports an unusual case of both Lynch syndrome and VVon Hippel Lindau syndrome in a 38-year-old male patient,
thereby underscores the necessity for screening of suspected genetic diseases in order to facilitate the earlier detection and treatment of associated

tumors in familial cancers.

Case Presentation

A 39-year-old East Indian male, with no known co-morbidities
presented with a history of global generalized headaches, early in the
morning nausea and vomiting with a progressive decline in his
coordination and gait for 2 months. On examination, normal vital
signs were recorded, and neurological examination was grossly
normal, except for incoordination, the left was more than the right.

He had a complete blood count and renal function tests, which were
normal. His radiological investigations- CT Scan Brain was reported

as multiple dural based lesions within the posterior fossa, likely
metastases, which effacement of the 4th ventricle with resultant
obstructive hydrocephalus.

A whole-body CT-Scan was performed which only positive finding
were multiple simple cysts throughout the pancreas of multiple
hemangioblastomas within both cerebellar hemispheres (Figure 1,2
& 3).
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Figures 1,2 & 3: demonstrating axial and coronal slices of MRI brain showing multiple lesions within the posterior fossa (Blue arrowhead) with

both white and grey matter edema (Red arrowhead) and hydrocephalus via dilated temporal horns of bilateral lateral ventricles (Purple arrow) and

periventricular edema (Green arrow).

The patient was started on high dose corticosteroids and consented
for an Endoscopic Third Ventriculostomy. Endoscopic Third
Ventriculostomy was performed via Right Kocher’s Burr Hole and
Rigid endoscopy. The frontal horn of the right ventricle was entered,
and the Foramen of Munroe was identified. The third ventricle was

the entered via the Right Foramen of Munroe and the ventriculostomy

was performed via blunt dissection through the tuber cinereum into
the pre-pontine cistem. The patient recovered well from the surgery
and was referred to Genix Diagnostics Ltd., for genetic testing to
investigate any possible association with Von Hippel Lindau

Syndrome.

Figure 4: Endoscopic view of Right Frontal Horn of lateral Ventricle showing:

A: Foramen of Munroe
B: Choroid Plexus
C: Thalamostriate vein

D: Anterior Septal vein
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Figure 5: Endoscopic view of anterior floor of third ventricle showing:

A: Infundibular recess

B: Tuber Cinereum

C: Posterior Cerebral Arteries
D: Mammillary Bodies’

E: Left Occulomotor nerve

F: Hypothalamus

Figure 6: Endoscopic view of fenestrated third ventricular floor
A: Fenestration through tuber cinereum
B: Infundibular recess

C: Mammillary Bodies

Genomic analysis of DNA obtained from saliva samples was enriched
for targeted regions using a hybridization protocol and sequenced
using Illumina technology. All targeted regions were sequenced with
more than 50X depth and reads aligned to a reference, which was
interpreted in the context of a clinically relevant transcript. Sequence
analysis identified pathogenic variant, PMS2 Deletion (Exons 13-14)

using deletion sequencing in reference to Thompson et al 2013 [10];

and pathogenic variant VHL, Deletion (Entire Sequence) according
to the methodology proposed by Aarnio et al 2000 [2].

Genomic analyses therefore allowed for the diagnosis of both von
Hippel-Lindau Syndrome and Lynch Syndrome (also called
hereditary nonpolyposis colorectal cancer (HNPCC) syndrome) in
this individual.

The Patient was then started on a surveillance program for Von

Hippel Lindau Syndrome, which included.
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Annual:

o Dilated Retinal Exams

o Full body Physical examinations

o Blood and urinary 24-hour cathecoamines and metanephrins

o CT abdomen and pelvis Scans

Two yearly:

e MRI Scans of the brain and Spinal Cord

o Complete Audiology Examination

Surveillance for Lynch Syndrome:

« Colonoscopy every 2-3 years, until age 50, then every 1-2 years
after 50.

Thus far, these surveillance tests have been negativing for associated

tumors.

Discussion

Genetic analysis revealed a pathogenic variant that results in a “loss
of function” in the PMS2-gene associated with autosomal dominant
Lynch (or HNPCC) syndrome, characterized by an increased risk of
colorectal cancer, as well as cancers of the stomach, small intestines,
hepatobiliary tract, pancreas, urinary tract and brain [3]. Women with
pathogenic variants in PMS2 have a 15-20% risk of colorectal cancer
and a 15% risk of endometrial cancer [3]. The variant identified,
PMS2 Deletion (Exons 13-14), creates a premature translational stop
signal and is expected to result in an absent or disrupted protein
product [8]. This deletion eliminates a portion of the MLH1
interaction domain, which is required for normal protein function [8].
This specific variant has not been reported in the literature in
individuals with PMS2-related disease.

We also identified a pathogenic variant, VHL, Deletion (Entire
Sequence) associated with autosomal dominant von Hippel-Lindau
(VHL) syndrome and autosomal recessive familial erythrocytosis,
type 2 [9]. A gross deletion of the genomic region encompassing the
full coding sequence of the VHL gene, was detected in this individual.
This result has been reported in multiple individuals and families with
VHL, and is consistent with a predisposition to, or diagnosis of, VHL-
related conditions [2]. VHL is characterized by the development of
cysts and tumours, most of which are benign, however individuals
with VHL have a 40-70% risk of developing clear cell renal
carcinoma and an 8-17% risk of developing pancreatic
neuroendocrine tumours [9]. Other associated tumour types include
hemangioblastomas of the CNS and retina, pheochromocytomas,
endolymphatic sac tumours, epididymal cystadenomas and head and
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