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Abstract

A 8 year-old female with sickle cell disease diagnosed at birth was confirmed to have neurofibromatosis type 1 at 13 months

of age. At 7 years old, she was noted to have incidental papilledema with subsequent workup showing elevated opening

pressure. She was diagnosed with intracranial hypertension and began treatment with acetazolamide and the discontinuation

of hydroxyurea. Acetazolamide was tapered off and hydroxyurea was restarted with no worsening in her ophthalmologic exam.

We report this case due to the rare occurrence of all three conditions as well as delineate the complications that can occur with

the combination of diseases.
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Abstract

A 8 year-old female with sickle cell disease diagnosed at birth was confirmed to have neurofibromatosis type
1 at 13 months of age. At 7 years old, she was noted to have incidental papilledema with subsequent workup
showing elevated opening pressure. She was diagnosed with intracranial hypertension and began treatment
with acetazolamide and the discontinuation of hydroxyurea. Acetazolamide was tapered off and hydroxyurea
was restarted with no worsening in her ophthalmologic exam. We report this case due to the rare occurrence
of all three conditions as well as delineate the complications that can occur with the combination of diseases.

Introduction

Neurofibromatosis type 1 (NF1), also called von Recklinghausen’s disease, is a common neurocutaneous
disorder that is caused by inheritance or a de novo mutation. The mutation occurs in the protein, neurofi-
bromin, which functions similarly to a tumor suppressor gene. Sickle cell disease (SCD) is an autosomal
recessive hemoglobinopathy caused by a single gene mutation in beta globin. SCD is one of the most common
red blood cell disorders with an approximate incidence of one out of 365 African Americans born each year.

The co-existence of SCD and NF1 is rare with only two reported cases1-2. One report was in a 15 year
old patient who developed an optic glioma, renal artery stenosis, large facial plexiform neurofibromas, and
bilateral lower extremity osteomyelitis1. The other report was in a 28 year old who had multiple cutaneous
neurofibromas, lisch nodules, splenomegaly, hyperbilirubinemia, and pulmonary tuberculosis2.

Individuals with NF1 have been reported to have intracranial hypertension (IH) caused only by mass or
stenosis3. Cases of IH have been reported in individuals with sickle cell disease thought to be mostly caused
by increased fetal hemoglobin concentration from hydroxyurea4-5. The current report of a patient presenting
with SCD, NF1 and IH has never been reported.

Case Report

An 8 year-old African American female with severe sickle cell (HgSS) disease diagnosed at birth was confirmed
to have NF1 at 13 months of age with > 6 cafe au lait macules over 5mm in diameter, freckling in the axillary
regions (Crowe’s sign) and significant family history as the mother of child has 6 other children, 3 of whom
have NF1 including herself. The patient’s SCD course was complicated by splenic sequestration necessitating
splenectomy at 3 years of age. She was started on Hydroxyurea at 5 years of age and since has had a good
hematologic and clinical response in that she did not require hospitalizations or emergency intervention
for a severe vaso-occlusive crisis. She followed with ophthalmology annually to screen for ophthalmologic
associations with SCD and NF1 beginning at age 6 years. She was also seen by neurology to evaluate
for possible brain vasculopathies as well as learning delays associated with NF1. Routine brain imaging
surveillance with MRI/MRA had been normal except for a T2 hyperintensity in the right frontal lobe
periventricular white matter related to a remote infarct and slightly prominent lenticulostriate vessels noted
initially when she was 5 years of age (Supplemental Fig. S1). She has been neurologically asymptomatic.
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When she was 7 years of age, she was noted to have incidental papilledema. Subsequent work up revealed
MRI/MRA brain w/wo contrast and MRI orbits w/wo showed no masses or new changes compared to prior
imaging. A lumbar puncture was then performed showing an opening pressure of 34cm H2O confirming
the clinical suspicion of IH. She was asymptomatic at the time, but was started on 250 mg PO BID of
acetazolamide orally while at the same time the hydroxyurea was discontinued, as reports had shown high
fetal hemoglobin could cause intracranial hypertension. Her fetal hemoglobin was 30.5% which was otherwise
an ideal response to the disease modifying agent in a patient with severe SCD.

Papilledema was noted to persist several weeks after starting acetazolamide, so the dose was titrated up and
the patient was referred for pediatric neuro-ophthalmic evaluation. Ancillary testing performed 3 months
later during pediatric neuro-ophthalmic evaluation confirmed normal retinal nerve fiber layer (RNFL) anal-
ysis with mild peripapillary hyperreflective ovoid mass-like structures (PHOMS) at the present dose of
acetazolamide 425 mg PO BID (Fig. 1). The patient was then tapered off acetazolamide over the period of
1 month, and repeat testing performed 7 months later confirmed presence of normal RNFL analysis in both
eyes with congenital anomaly of both optic nerves (Supplemental Fig. S2). Since optical coherence tomogra-
phy (OCT) RNFL was normal and the patient continued to have no symptoms, hydroxyurea was restarted
5 months after initial diagnosis of IH and her fetal hemoglobin at that time was 15.7%. Table 1 shows her
hemoglobin electrophoresis trend. She has been feeling well with no worsening in the ophthalmological exam
while off acetazolamide.

Discussion

Both NF1 and SCD individually may cause unique complications that when combined can be worsened.
Patients with sickle cell disease have an increased risk of vasculopathies. NF1 has been shown to increase
the risk of peripheral and cerebral vascular abnormalities in the pediatric patient. Neurofibromatosis type 1-
associated vasculopathy is an acquired condition that can affect all sized vasculature, most notably causing
aneurysms or stenoses of the aortic, renal and mesenteric circulation6. Therefore, routine screening for
hypertension is recommended due to renovascular disease as well as coarctation of the aorta7. Additionally,
moyamoya disease and other cerebral vasculopathies have been routinely observed; therefore, screening with
an MRV/MRA brain is recommended for evaluation of moyamoya, arteriovenous malformation, and strokes8.

Similarly, SCD increases the risk of micro and macro vasculopathies, which causes the development of
pulmonary hypertension, stroke, leg ulcerations, priapism, and other organ dysfunctions9. In this patient,
her MRI brain showed a remote infarct in the right frontal lobe showing a silent stroke. Both her NF1 and
SCD increases her risk of having strokes, pulmonary hypertension, and other vascular complications that
need routine screening9-11.

IH can be caused by cerebral vascular abnormalities including intracranial venous sinus thrombosis and
venous sinus stenosis12. Several reports have shown occurrence of cerebral venous and sinus thrombosis in
SCD and NF113-14. Other causes of intracranial hypertension in NF1 include intracranial mass as well as
aqueductal stenosis3,15. This patient had no vascular or structural abnormality noted on brain imaging.

Many studies have shown a relationship between IH and SCD4-5. Hydroxyurea increases fetal hemoglobin,
which has been reported to cause IH and increased risk of cerebral vascular abnormalities16-17. When
hydroxyurea was discontinued, the IH improved in some patients4-5. In our patient, after discontinuing
hydroxyurea and starting acetazolamide, her OCT RFNL became normal. Her fetal hemoglobin dropped
to 15.7%. We are unable to determine if hydroxyurea was the cause of IH or if she developed idiopathic
intracranial hypertension, since the increased pressure resolved with both the discontinuation of hydroxyurea
and usage of acetazolamide. Prospective evaluation of patients such as the one presented are needed in order
to determine if increases in fetal hemoglobin cause IH or if another etiology may be to blame. Additionally,
more genetic studies are needed to show if there is a link between NF1 and SCD.
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Legends

FIGURE 1 OCT RNFL of both eyes suggesting normal findings (A & B) with enhanced depth imaging (C)
showing PHOMS temporally in the right eye consistent with resolving optic disc edema.

SUPPLEMENTAL FIGURE S1 Regular T2 MRA brain showing a T2 hyperintensity in the right frontal
lobe periventricular white matter related to a remote infarct.
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SUPPLEMENTAL FIGURE S2 Repeat OCT RNFL (top) off all acetazolamide and fundus photography
(bottom) show congenital anomaly of both optic nerves.
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