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Abstract

Neurofibromatosis is a neurocutaneous genetic condition with dysplasia of the mesodermal and ectodermal tissues.
Vascular abnormalities are well recognized in neurofibromatosis and cerebral aneurysms are rarely reported in literature.
Here, we present a 20-year-old Sri Lankan female presented with headache, altered personality, disinhibited behaviour,
and urinary incontinence. On imaging, she was found to have infarctions of both frontal lobes and evidence of a ruptured
anterior communicating artery aneurysm with a small subarachnoid haemorrhage. Another small middle cerebral artery
aneurysm was also seen in the angiogram. She was managed conservatively and gradually recovered. Because aneurysms
in neurofibromatosis are usually asymptomatic and as rupture of such an aneurysm is rare, regular vascular screening is
not recommended to all patients with neurofibromatosis. This is the first case report in literature in which a patient with
neurofibromatosis presented with infarctions of both frontal lobes due to rupture of an anterior communicating artery
aneurysm.
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Background whose cerebral angiogram revealed the possible rupture of
an anterior communicating artery (AComA) aneurysm and a

Neurofibromatosis (NF) is a neurocutaneous genetic condi- small middle cerebral artery (MCA) aneurysm.

tion with dysplasia of the mesodermal and ectodermal tis-
sues. Vascular abnormalities are well recognized in NF-1, .
and the renal arteries are the most frequently involved. Case presentation

Abnormalities in the cerebral vasculature such as moyamoya A 20-year-old female, with NF type 1, presented with sudden
syndrome, intracranial aneurysms, narrowed or ectatic ves-  nqet of headache, vomiting, and altered behaviour for 4 days.
sels, and vascular stenosis and strokes in infants are also She had begun to act in a disinhibited manner and was using
. s . : :

documented in several case reports.'™ Only a limited num- o nqive language towards her family members. She also had
ber of cases of intracranial aneurysms are reported in patients \ihary incontinence. Headache was severe and continuous.
with NF-1. Some studies have identified neurofibromin as a On examination, the patient had multiple neurofibromata,
novel regulator of Ras activity in vascular smooth muscular ¢ f¢ y 1ait spots and Leish nodules of the iris. There was no
cells and provide a framework for understanding cardiovas-
cular disease in NF-1 patients. Li et al.” demonstrated  The National Hospital of Sri Lanka, Colombo, Sri Lanka
genetic and pharmacological evidence that NF-1 (+/—) mye-

. . .. Corresponding Author:
loid cells are the cellular triggers for aneurysm formation in HMMTB Herath, The National Hospital of Sri Lanka, No 80, Primrose
NF-1 vasculopathy. Her.e, we pre.sent a young female with  oden, Kandy, 20000, Sri Lanka.
NF-1 who presented with infarctions of both frontal lobes Email: tharukaherath | | @gmail.com

@ @ Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License
(http://www.creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of

the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages

(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/sco
mailto:tharukaherath11@gmail.com

SAGE Open Medical Case Reports

Figure 1. (a) MRI FLAIR axial images showing cortical and subcortical white matter signal changes in both frontal lobes compatible with
bilateral frontal lobe acute infarctions in the anterior cerebral artery territory. (b) Restriction in DWI in both frontal lobes compatible

with bilateral frontal lobe acute infarctions.

Figure 2. (a) MRI T coronal images showing subacute heamorrhage (red arrows) in the anterior communicating artery area. (b—d)
SWI showing loss of signal in the anterior communicating artery area (red arrows) suggestive of haemorrhage.

family history of NF. There were no features of meningism
or any focal neurological signs. We were unable to assess
her memory, higher functions and frontal lobe functions
properly on admission due to her behaviour.

Full blood count, liver function tests, renal function
tests, thyroid function tests and inflammatory markers were
normal. Noncontrast computed tomography (NCCT) scan
of the brain, done on admission (4 days after the onset of
headache), revealed hypodense areas in both frontal lobes.
Subsequent cerebrospinal fluid (CSF) analysis was normal
with the absence of cells and normal protein and sugar lev-
els. Magnetic resonance imaging (MRI) with magnetic
resonance venogram/magnetic resonance angiogram (MRV

/MRA) (10days after the onset of headache) concluded
bilateral frontal lobe infarcts (Figure 1(a)) with restriction
in diffusion-weighted imaging (DWI) (Figure 1(b))
along with possible narrowing at the origins of anterior
cerebral arteries (ACA) and suggesting spasms of bilat-
eral ACA. A recent bleed at the anterior communicating
artery (AComA) was also evident in MRI (Figure 2(a))
and susceptibility weighted imaging (SWI) (Figure
2(b)). Small aneurysm was also seen at the left MCA.
She was then subjected to digital subtraction angiogram
(DSA) (24days after the onset of headache), which
revealed a possible ruptured aneurysm of AComA
(Figure 3). Furthermore, a left-sided MCA saccular
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Figure 3. DSA images: red arrow shows possible ruptured anterior communicating artery aneurysm. Black arrows show

3.2mm X 2mm left MCA aneurysm.

aneurysm (3.2 mm X 2 mm) was also detected (Figure 3).
Neurosurgical opinion was to manage conservatively
because of lack of facilities for intervention. The two-
dimensional (2D) echo and the rest of the aortic and renal
angiograms were normal.

Her altered personality persisted for 4weeks and then
gradually improved to normal. Her memory was intact and

speech, motor functions and urinary continence were normal
after 4 weeks.

Discussion and conclusion

Our patient was diagnosed with NF-1 using National
Institutes of Health criteria.® Cerebrovascular abnormalities
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are well documented in patients with NF-1, and since our
patient did not have any other risk factors for development of
cerebral aneurysms at a younger age,” we hypothesized a
possible link between NF and cerebral aneurysm in this case.

The patient we describe here presented with headache and
vomiting for 4 days, and the CT scan of the brain was sug-
gestive of bilateral frontal lobe infarctions. Initially, we
thought of vasculitis, reversible cerebral vasoconstriction
syndrome and drug-induced cerebral infarcts. However,
intravenous antibiotics were also added suspecting encepha-
litis. CT scan did not have evidence of subarachnoid haemor-
rhage (SAH) and the CSF analysis done on day 5 of the
illness did not reveal any abnormality. CSF for xanthochro-
mia was not analysed because there was no suspicion of
SAH at that time. Because of the limited facilities, MRI was
done on day 10 of the illness and confirmed bilateral frontal
lobe infarctions. MRA showed bilateral ACA spasms. Severe
sudden onset headache, bilateral frontal lobe infarctions and
ACA spasms were suggestive of possible AComA aneurysm
rupture. Therefore, we had a careful second look at the MRI
that revealed a recent bleed in the area of AComA. SWI con-
firmed this recent bleed. With the suspicion of AComA aneu-
rysm, DSA was done and that confirmed AComA aneurysm.
This time both the ACA were visualized without spasms.
With the DSA evidence of aneurysm and MRI evidence of
recent bleeding, we concluded that our patient had a rupture
of an AComA aneurysm with a small SAH. Because of this,
both cerebral arteries went into spasm leading to bilateral
frontal lobe infarctions. The origin of ACA was not clearly
seen on initial MRA, but seen later in DSA done several days
later. This could have been due to the initial spasm, which
also limited the size of the SAH making it too small to be
visualized in the CT scan. More sensitive imaging techniques
(MRI with SWI sequence) were required to detect the bleed.
A timely CT angiogram would have also helped us in diag-
nosing the aneurysms early.

We did not have facilities for radiological interventions at
that time. According to International Study of Unruptured
Intracranial Aneurysms (ISUIA), the rates of aneurysmal rup-
ture were lower in smaller aneurysms, and the optimum size
cut-off point in this study for defining low risk of rupture was
7mm.'" The MCA aneurysm was small in our patient, and
therefore, we planned to manage her conservatively but clip-
pings’ surgery to both aneurysms was an option.

Patients with SAH due to ruptured aneurysms of the
AComA have been described in literature as having a classi-
cal triad of symptoms (memory loss, confabulation and
altered personality) known as ‘anterior communicating
artery syndrome’.!'-13 Our patient also had altered personal-
ity, impulsive behaviour, urinary incontinence and impaired
memory, which is suggestive of frontal lobe pathology.

Usually, aneurysms in NF-1 are asymptomatic and rup-
ture of an aneurysm is rare. Because clinically significant
lesions are relatively uncommon, the role of routine vascular
screening in patients with NF-1 has not been evaluated in

trials and regular vascular screening is not recommended to
all NF-1 patients.'? On clinical suspicion, selective imaging
is advised, and the follow-up studies should be the same as
for patients without NF-1.14

Conclusion

In conclusion, in this study, we describe a young female with
NF who presented with bilateral frontal lobe infarctions fol-
lowing AComA aneurysm rupture. Only limited cases of
intracranial aneurysms are reported in patients with NF-1.
This case report highlights the importance of investigating
intracranial aneurysm rupture in patients with NF who pre-
sent with cerebral infarcts especially in the absence of other
vascular risk factors.

Author contributions

H.M.M.T.B.H. collected data, followed up the patient, and
did the literature review and drafted the manuscript.

Awvailability of data and materials

The datasets supporting the conclusions of this article are included
within the article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Written informed consent was obtained from the legal guardian of
the patient for publication of this case report and any accompanying
images. A copy of the written consent is available for review by the
Editor-in-Chief of this journal.

ORCID iD

HMMTB Herath https://orcid.org/0000-0002-4439-4748

References

1. Hornstein L and Borchers D. Stroke in an infant prior to
the development of manifestations of neurofibromatosis.
Neurofibromatosis 1989; 2(2): 116—120.

2. Rosser TL, Vezina G and Packer RJ. Cerebrovascular abnor-
malities in a population of children with neurofibromatosis
type 1. Neurology 2005; 64(3): 553-555.

3. Rea D, Brandsema JF, Armstrong D, et al. Cerebral arterio-
pathy in children with neurofibromatosis type 1. Pediatrics
2009; 124(3): e476—e483.


https://orcid.org/0000-0002-4439-4748

Herath et al.

. Cairns AG and North KN. Cerebrovascular dysplasia in neu-
rofibromatosis type 1. J Neurol Neurosurg Psychiatry 2008;
79(10): 1165-1170.

Schievink WI, Riedinger M and Maya MM. Frequency of
incidental intracranial aneurysms in neurofibromatosis type 1.
Am J Med Genet A 2005; 134A(1): 45-48.

. Li F, Munchhof AM, White HA, et al. Neurofibromin is a novel
regulator of RAS-induced signals in primary vascular smooth
muscle cells. Hum Mol Genet 2006; 15(11): 1921-1930.

. LiF, Downing BD, Smiley LC, et al. Neurofibromin-deficient
myeloid cells are critical mediators of aneurysm formation in
vivo. Circulation 2014; 129(11): 1213-1224.

. Neurofibromatosis. Conference statement. National Institutes

of Health Consensus development conference. Arch Neurol
1988; 45(5): 575-578.

. Backes D, Rinkel GJE, Laban KG, et al. Patient- and aneurysm-
specific risk factors for intracranial aneurysm growth: a system-
atic review and meta-analysis. Stroke 2016; 47(4): 951-957.

10.

11.

12.

13.

14.

Wiebers DO, Whisnant JP, Huston J 3rd, et al. Unruptured
intracranial aneurysms: natural history, clinical outcome, and
risks of surgical and endovascular treatment. Lancet 2003;
362(9378): 103-110.

DeLuca J. Cognitive dysfunction after aneurysm of the ante-
rior communicating artery. J Clin Exp Neuropsychol 1992;
14(6): 924-934.

BeeckmansK, VancoilliePandMichiels K. Neuropsychological
deficits in patients with an anterior communicating artery syn-
drome: a multiple case study. Acta Neurol Belg 1998; 98(3):
266-278.

Vilkki J. Amnesic syndromes after surgery of anterior
communicating artery aneurysms. Cortex 1985; 21(3): 431-
444.

Oderich GS, Sullivan TM, Bower TC, et al. Vascular abnor-
malities in patients with neurofibromatosis syndrome type I:
clinical spectrum, management, and results. J Vasc Surg 2007,
46(3): 475-484.





