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Veeral Shah Abstract: A 7-year-old girl presented with decreased vision in both eyes for 1 month.
Leonid Zlotcavitch Examination showed visual acuity of 20/50 and 20/60, no afferent pupillary defect, cecocentral
Angela M Herro scotomas, and bilateral optic disc edema with extensive peripapillary and macular exudates.
Sander R Dubovy Magnetic resonance imaging showed multiple cortical and subcortical white matter lesions.
Zohar Yehoshua Both the laboratory workup and the systemic examination were unrevealing. However, on

Byron L Lam follow-up, the patient showed episodic elevations of blood pressure as high as 240/160. Further

workup revealed elevated urine catecholamines and a right supra-adrenal mass proven to be a
Bascom Palmer Eye Institute,

University of Miami, Miller School . . . R L. .
of Medicine, Miami, FL, USA visual acuity, visual fields, fundus exam, and neuroimaging improved. The patient was lost to

pheochromocytoma by histopathologic analysis. The paroxysmal hypertension resolved, and the

follow-up until age 18 when she developed shortness of breath and was found to have multiple
pulmonary metastases identified as pheochromocytoma by biopsy. Genetic testing identified a
3p25-26 (c.482 G>A) VHL gene chromosomal mutation consistent with von Hippel-Lindau
disease genotype. Multiple peripheral retinal vascular dilations and small retinal capillary
hemangioblastomas were also found. This case highlights the importance of recognizing the
lability of blood pressure often seen with pheochromocytomas, which may mask the underlying
cause of hypertensive papillopathy and retinopathy, a diagnosis of low clinical suspicion in the
pediatric population. The case also underscores the importance of thorough systemic workup,
including genotyping to detect conditions where pheochromocytoma may be the presenting sign
of the disease, such as multiple endocrine neoplasia 2A and 2B, von Hippel-Lindau disease,
von Recklinghausen disease, tuberous sclerosis, and Sturge—Weber syndrome.
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Introduction

von Hippel-Lindau (VHL) disease is an autosomal dominant disorder that is
characterized by multisystem predilection to develop tumors and cysts.'? The
most common tumors manifested include retinal and central nervous system
hemangioblastomas, renal cell carcinoma, pheochromocytoma, and pancreatic
cystadenoma.'? Mean age at diagnosis is the mid-20s, often with retinal angioma
as the first manifestation. When pheochromocytoma is the presenting tumor,

Correspondence: Byron L Lam diagnosis may be more difficult or missed, as often the first symptoms are labile
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O?Srflgnr;l ;(;?)e,:lv\);el;:;'tsl:i:et_?,'l\i’:;:i"ty hypertension, anxiety, and palpitations that can be confused for other diagnoses.
FL 33136, USA We report a child with bilateral hypertensive papillopathy as the presenting feature
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of pheochromocytoma related to VHL disease, which — to our knowledge — has not
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Case report

An otherwise healthy 7-year-old girl was evaluated for 1 month
of bilateral vision loss. She reported no history of headaches,
eye pain, neurological deficits, or other associated symptoms.
Her past medical history and family history were negative for
eye disease, renal cell carcinoma, or neurologic syndromes.
She was on no medications and had no allergies.

The patient was in no distress, and her screening vital
signs were normal with a blood pressure of 110/70 mmHg
and a heart rate of 95 bpm. Best-corrected visual acuity was
20/50 in the right eye and 20/60 in the left eye, with a normal
pupillary examination and intact color vision. Ocular motility
and intraocular pressures were normal. Automated visual
field testing (Humphrey 30-2 threshold, Swedish Interactive
Threshold Algorithm-standard strategy; Carl Zeiss Meditec,
Dublin CA, USA) demonstrated bilateral enlarged blind spots
and cecocentral scotomas (Figure 1). Fundoscopy showed
diffuse bilateral optic nerve head edema with extensive cir-
cumferential peripapillary and macular exudation. The optic
nerve heads had no spontaneous venous pulsations (Figure 2).
The neurologic examination was unremarkable.

The brain magnetic resonance imaging (MRI) with and
without contrast revealed multiple high T2 and fluid-attenuated
inversion—recovery (FLAIR) signal lesions found diffusely in
the cortical and subcortical white matter region of the frontal
and parietal lobes (Figure 3A). One lesion in the left frontal
posterior frontal lobe had higher T1 signaling, and a computed
tomography (CT) scan confirmed calcifications of this single
lesion (Figure 3C and D). A lumbar puncture revealed an open-
ing pressure of 150 mm water with normal cerebrospinal fluid
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Figure | Automated visual field testing shows bilateral cecocentral visual defects.

cytology and analysis: red blood cells =1; white blood cell =0;
protein =20 mg/dL; glucose =71 mg/dL; immunoglobulin
G =1.76 mg/dL; no oligoclonal bands; and no growth in
cultures.

Three days later on follow-up examination, the patient
was found to have paroxysmal tachycardia with a heart rate of
180 bpm and blood pressure of 120/75 mmHg. Repeat blood
pressure measurements showed episodic elevation in blood
pressure reaching as high as 240/160 mmHg. The patient was
treated medically for hypertension. In an extensive workup,
an abdominal CT scan showed a 3.5%3.0x3.0 cm enhancing
noncalcified mass in the right adrenal gland (Figure 4).

Laboratory analysis of the patient’s 24-hour urine col-
lection showed elevated vanillylmandelic acid of 15.1 mg
(normal <2.3 mg) and random total metanephrines of
22,295 ug/g of creatinine (normal 202-750 ug/g). A scinti-
graphic distribution of iodine-131-meta-iodobenzylguanidine
(I-131 MIBG), an adrenal medullary imaging agent, showed
increased radioactive I-MIBG uptake by the right adrenal
mass but the absence of pathologic radioactivity elsewhere,
and the patient underwent laparoscopic resection of the mass.
The pathological specimen showed whorled nests of chro-
maffin tumor cells (Figure 5) embedded in a fibrovascular
stroma. These histopathological findings were consistent
with pheochromocytoma.

Postoperatively, the episodic hypertensive episodes
resolved and vanillylmandelic acid/metanephrines normal-
ized. After 5 months, the patient’s visual acuity improved to
20/30 in both eyes. Fundoscopically, the optic disc edema
and exudates improved, and the postoperative MRI showed
a subsequent decrease in white matter lesions (Figure 6).

The patient was lost to follow-up for many years and
returned at the age of 18 when she developed shortness
of breath over 4 days. She was found to have multiple
pulmonary lesions bilaterally; a biopsy showed metastatic
pheochromocytoma. Blood pressure at that time was
well-controlled on atenolol; however, serum metanephrines
were elevated. She underwent serial thoracotomies for resec-
tion of the lesions, and she then started on chemotherapy
with sunitinib for 12 months. Multiple follow-up metaiodo-
benzylguanidine (MIBG) scans and urine collections have
been negative for metastatic pheochromocytoma. Subsequent
genetic testing identified a 3p25-26 (c.482 G>A) chromo-
somal mutation consistent with a mutation of the VHL gene.
RET proto-oncogene sequencing detected no mutation in
exons 10, 11, 13, 14, 15, and 16.

The patient’s family history was negative for neuroendo-
crine disorders, including multiple endocrine neoplasia 2A
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Figure 2 Fundus photos demonstrates bilateral optic disc edema and extensive circumferential exudation with macular involvement and macular star formation.
Note: Color fundus photography of the right and left eyes at presentation demonstrate bilateral optic disc edema and extensive exudation with macular involvement and

macular star formation.

and 2B, VHL disease, von Recklinghausen disease, tuberous
sclerosis, and Sturge—Weber syndrome. Recommendations
were made to have family members tested; however, the
patient declined as the family lived out of the country. Oph-
thalmic evaluation at this time showed multiple peripheral
vascular dilations and small retinal capillary hemangioblas-
tomas (Figure 7). Repeat imaging and follow-up over a year
showed her to be stable without evidence of brain or spinal

Figure 3 MRI FLAIR.

Notes: MRI FLAIR sequencing through the (A) cerebellum and (B) frontal lobes
shows cortical and subcortical lesions. One lesion (C) in the left posterior frontal
lobe enhanced with contrast and bright on FLAIR also showed hypointensity on
TI signaling and was (D) found to have calcification on the CT scan. DWI MRI
(not shown) was negative for acute infarction.

Abbreviations: MRI, magnetic resonance imaging; FLAIR, fluid-attenuated
inversion—recovery; DWI, diffusion weighted imaging.

cord hemangioblastomas, or abdominal pathology, which is
concerning for renal cell carcinoma.

Discussion

Bilateral disc edema in a child may be quite diagnostically
challenging, particularly when neuroimaging is negative, and
intracranial hypertension is not found. Other potential diag-
noses includes: blood dyscrasias; hypertensive papillopathy;
neuroretinitis; and anterior ischemic optic neuropathy.*s In our
case, the appearance of the optic disc edema without the obscu-
ration of the vessels at the disc margin —along with the marked
circumferential peripapillary and macular exudations — low-
ered the clinical suspicion for intracranial hypertension, and
the lumbar puncture opening pressure was normal. Our patient
also had normal complete blood count, negative inflamma-
tory/infectious laboratory studies, and normal cerebrospinal
fluid analysis. However, when the patient presented with
tachycardia, serial blood pressure measurements revealed the
etiology as malignant hypertension. Blood pressure elevation
in the pediatric population to this degree is likely due to renal

Figure 4 Contrast-enhanced abdominal CT-scan.

Note: Demonstrates a 3.5x3.0x3.0 cm enhancing lobulated—noncalcified mass
(asterisk) in the right adrenal gland.

Abbreviation: CT, computed tomography.
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Figure 5 Histopathology specimen of resected adrenal tumor.
Notes: (A) Tumor arising from the medulla (asterisk) compressing the adrenal cortex (H&E, x40). (B, C) High magnification (H&E, X200 and x400) shows whorl-like nests
of tumor cells surrounded by a fibrovascular stroma (asterisks).
Abbreviations H&E, hematoxylin and eosin.

artery stenosis or pheochromocytoma.® Given the lability of
her vital signs, a pheochromocytoma was favored and eventu-
ally found on CT imaging of the abdomen.’

Our case is not the first case reported of pheochromocytoma
presenting as bilateral disc edema or macular star formation.® 1°
In a few pediatric and adult reported cases, the optic nerve
findings were the presenting symptoms, often also linked to a
history of headaches, tachycardia, and other signs of elevated
catecholamines.*'* However, to our knowledge, there are
no reported cases of bilateral disc edema as the presenting
sign of VHL disease, where up to 20% of these patients
have pheochromocytoma. The patient was lost to follow-up,
and her VHL disease was not diagnosed until many years
later with metastatic pheochromocytoma. Had she contin-
ued follow-up as suggested, the VHL disease would likely
have been discovered earlier. Thorough systemic workup
including genotyping to detect conditions where pheochro-
mocytoma may be the presenting sign of the disease, such

T aias

as multiple endocrine neoplasia 2A and 2B, VHL disease,
von Recklinghausen disease, tuberous sclerosis, and Sturge—
Weber syndrome, should be considered and undertaken in
all patients with pheochromocytoma.

Pheochromocytoma is often not familial, arising from a
germline mutation. However, pheochromocytoma is asso-
ciated with several familial syndromes, including multiple
endocrine neoplasia 2A and multiple endocrine neoplasia
2B, VHL disease, von Recklinghausen disease, tuberous
sclerosis, and Sturge—Weber syndrome. Further workup
should include RET proto-oncogene testing, bone scan,
dermatologic examination, and genetic testing and consulta-
tion to rule out these disorders.!"'> Although this extensive
workup was initially negative, our patient had one calcified
cortical lesion seen on CT scan and MRI, which is a minor
feature but not a pathognomonic sign of tuberous sclerosis
and without any other characteristic signs or symptoms, this
diagnosis was not entertained further.!®
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Figure 6 Automated visual fields, fundus of both eyes, sequential axial FLAIR MRI.

Notes: Six months after resection of the adrenal tumor, automated visual fields and fundus of both eyes improved (A, B). The sequential axial FLAIR MRI shows diminished
size and signal of cortical and subcortical lesions (C).

Abbreviations: FLAIR, fluid-attenuated inversion—recovery; MRI, magnetic resonance imaging.
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Figure 7 Fundus photograph, fluorescein angiogram.

Notes: Fundus photograph of the right eye shows a vascular dilation (A, asterisk). Fluorescein angiogram of the right eye shows two small hemangioblastomas (B, C). Note

the feeder artery and draining vein (C).

At the time the patient first presented in 2002, VHL
molecular genetic analysis was not yet readily available. The
patient was then lost to follow-up for 11 years, and subse-
quent genetic testing identified the VHL mutation.

Pheochromocytoma is a rare neuroendocrine tumor aris-
ing from neoplastic chromaffin cells found in the adrenal
medulla and is referred to as paraganglioma when found in
extra-adrenal tissues.'* Pheochromocytoma is characterized
by the clinical triad of episodic headaches, tachycardia, and
sweating; it can lead to fatal hypertensive crisis, myocardial
infarction, and arrhythmias.'> Pheochromocytoma presents
as sustained hypertension 80%—90% of the time in children,
but blood pressure may fluctuate widely."> Additionally, up
to 25% of pediatric pheochromocytoma may be associated
with a hereditary component.

The onset of the episodic severe hypertension and disc
edema in our case is unknown. Ocular changes may be the
initial finding in an asymptomatic patient with hypertension,
necessitating a primary care referral. In other cases, such as
our own, the visual symptoms are what prompt the patient
to seek ophthalmic care.' Hayreh et al'” through many years
of clinical studies and experimental models of hypertension,
has described the clinical findings and pathophysiology of
the effect of hypertension on the eye.

Because of the vascular differences between the retina,
choroid, and optic nerve, each of these anatomic regions
responds differently to hypertension.'® The narrowing of the
arterioles classically described in hypertensive retinopathy
is generally seen after sustained hypertension, particularly
with diastolic pressure elevation. The acute changes in the
retina with focal intraretinal periarteriolar transudates may
be related to the breakdown of autoregulatory mechanisms
after an acute rise in blood pressure and are a result of the
breakdown of the blood-retinal barrier.!"!®

These transudates were also seen in our patient, along
with the evidence of a parallel process occurring in the brain,
as evidenced by the increased T2 signal in the cortical matter
seen on MRI. Hypertensive encephalopathy may produce
increased intracranial pressure leading to papilledema, but
this did not occur in our case because the lumbar puncture
opening pressure was normal.

The blood supply to the optic disc, in contrast, arises
via the posterior ciliary arteries and peripapillary choroidal
vessels. These vessels are particularly susceptible as they
are not governed by the autoregulation principles of retinal
arterioles, and the edema is not due to increased blood flow
but rather axoplasmic stasis.” Fluid leakage contributes
to axonal swelling, followed by axonal degeneration and
gliosis.'® Furthermore, the choroidal vasculature lacks the
endothelial tight junctions found in the retina and are open
to circulating vasoconstrictors, causing decreased perfusion
to the optic nerve head."

Our case demonstrates that pheochromocytoma may
initially present as bilateral papillopathy with a negative
initial workup including normal vital signs. This case empha-
sizes the importance of having a high index of suspicion for
paroxysmal hypertension, and repeat blood pressure/heart
rate measurements in patients with signs of hypertensive
papillopathy.? This case also highlights the difficulty in
diagnosing VHL disease in pediatric patients. VHL disease
is an autosomal dominant disease found in approximately
1 in 36,000 live births in the US and is characterized by
retinal/central nervous system hemangiomas, renal cell
carcinomas, pheochromocytoma, and other neuroendocrine
tumors; the manifestations and severity of these tumors
are highly variable."*?! VHL disease is only known to be
caused by the mutations of the VHL gene on chromosome
3p25-26, and genetic testing can identify 90%—-100% of
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affected individuals. VHL is an autosomal dominant disease;
however, an estimated 20% have spontaneous de novo VHL
gene mutations.?

Molecular genetic testing is recommended for all indi-
viduals with known or suspected VHL disease and all indi-
viduals with a single VHL-associated tumor and negative
history like our patient. Once the diagnosis is established,
surveillance evaluation includes: neurological exam with
baseline brain/spine imaging; ophthalmic exam; audiologi-
cal exam; abdominal ultrasound; blood pressure; and genetic
consultation.?! Early identification can significantly reduce
morbidity and mortality related to this disease.
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