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Introduction

Neurofibromatosis type 1 (NF1) is an autosomal dominant
genetic disorder caused by a mutation in the NF1 gene on
the long arm of chromosome 17.1 Patients with NF1 are
more likely to have various vascular disorders such as
aneurysms or arteriovenous fistula because of weakness
in the arterial walls, which is caused by infiltration of

neurofibromatosis cells, and fragility of the internal elastic
membrane due to higher concentration of spindle cells.2,3

Incidental detection of intracranial aneurysms by magnetic
resonance imaging occurred in 5% of NF1 patients,4 but
giant thrombotic aneurysm of the internal carotid artery
(ICA) was not found. We treated a NF1 patient with a giant
thrombotic ICA aneurysm presenting with rapid progres-
sion of visual disturbance.
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Abstract Background Patients with neurofibromatosis type 1 (NF1) have various vascular
diseases due to the vascular fragility, but no reports of case of giant thrombotic
aneurysm was found. We treated a rare case of giant thrombotic aneurysm of the
internal carotid artery (ICA) in a patient with NF1.
Case Presentation A 60-year-old man had suffered deteriorating visual loss and
homonymous hemianopia. Contrast-enhanced computed tomography showed a giant
thrombosed aneurysm on the anterior wall of the ICA located in the optic chiasma. We
planned and completed the external carotid artery-middle cerebral artery high-flow
bypass using radial artery graft. The visual fields test was performed 14 days after
surgery. Homonymous hemianopia persisted but no exacerbation of visual field
impairment was observed. No complications were found at 14 days after surgery
and the postoperative course was uneventful.
Conclusion We consider that external carotid artery-middle cerebral artery bypass
surgery using radial artery grafts is a safe and effective treatment method for giant
thrombotic aneurysm associated with NF1.

received
April 19, 2022
accepted
December 13, 2022
accepted manuscript online
January 5, 2023

DOI https://doi.org/
10.1055/a-2008-4161.
ISSN 2193-6358.

© 2023. The Author(s).
This is an open access article published by Thieme under the terms of the

Creative Commons Attribution-NonDerivative-NonCommercial-License,

permitting copying and reproduction so long as the original work is given

appropriate credit. Contents may not be used for commercial purposes, or

adapted, remixed, transformed or built upon. (https://creativecommons.org/

licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Rüdigerstraße 14, 70469 Stuttgart,
Germany

Case Report
THIEME

e6

Accepted Manuscript online: 2023-01-05   Article published online: 2023-01-16

https://orcid.org/0000-0002-0327-9102
mailto:otani.naoki@nihon-u.ac.jp
https://doi.org/10.1055/a-2008-4161
https://doi.org/10.1055/a-2008-4161


Case Presentation

A 60-year-old man had complained of deteriorating visual
loss and homonymous hemianopia 6 months before
(►Fig. 1). Physical examination found café-au-lait spots
and neurofibromatosis over the entire body (►Fig. 2). His
father and sister had similar skin nodules, so NF1 was
diagnosed according to the diagnostic standard criteria.
Contrast-enhanced computed tomography (CT) revealed a
giant thrombosed aneurysmwith 30mm dome diameter on
the anterior wall of the ICA located in the optic chiasma. The
right middle cerebral artery (MCA) and the posterior com-
municating artery branched from the dome of the aneurysm
(►Fig. 3). Calcifications around the aneurysmneckwere very

severe (►Fig. 4), so we considered that direct neck clipping
was probably impossible, and planned trapping of the ICA
including the aneurysm neck after external carotid artery
(ECA)-MCA bypass using the radial artery (RA) as an
intergraft.

Surgical Treatment

He underwent trapping of the thrombosed aneurysm in-
cluding the parent ICA after ECA-RA-M2 bypass. Fronto-
temporal craniotomy was first performed according to the
standard practice, while simultaneously an RA was har-
vested and the left ECA was exposed. In advance, superficial
temporal artery-M4 bypass was performed to avoid

Fig. 1 Homonymous hemianopsia was confirmed at the preoperative examination.

Fig. 2 Neurofibromatosis and café-au-lait spots were found on the front and back of the whole body and limbs.
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cerebral ischemia during temporary occlusion of the M2
segment by trapping for the ECA-MCA bypass. The RA graft
was placed from the ECA to the M2 segment, followed by
occlusion of the aneurysm and ICA (►Fig. 5). Surgery was
completed after confirming the absence of flow into the
aneurysm and preserved blood flow through the ECA-M2
bypass using indocyanine green video angiography. No
remnant aneurysm was found suggestive of vascular dissec-
tion. Contrast-enhanced CT performed 7 days after the
operation showed no obstruction of the grafted blood
vessels or recipients due to vascular dissection (►Fig. 6).
Homonymous hemianopia persisted on the visual field test
performed 14 days after surgery, but no exacerbation of
visual field impairment was observed (►Fig. 7). No com-
plications were found at 14 days after surgery. The postop-
erative course was uneventful.

Discussion

Neurofibromatosis was described by von Recklinghausen
in 1882,5 and numerous studies have since been con-
ducted. Vascular disease occurs with a frequency of ap-
proximately 3.6%.6 The mechanism of vascular fragility in
NF1 patients involves thinning of the blood vessel wall due
to direct infiltration of neurofibroma, ischemia of the
blood vessel itself due to exclusion of feeding blood
vessels, and thinning of the internal elastic membrane
caused by spindle-shaped cells proliferating in the inti-
ma.2,3 Both direct and endovascular surgical procedures
are difficult in NF1 patients due to such fragility of the
arterial walls.4,7,8 However, the surgical procedures of the
present case were managed without any problems such as
dissecting vessels or occlusion of the RA graft.

Fig. 3 (A) Preoperative angiogram, anteroposterior view, showing the internal carotid artery (ICA) anterior wall aneurysm with wide neck
including the middle cerebral artery (MCA) and posterior communicating artery (PcomA). (B) Preoperative angiogram, lateral view, showing the
ophthalmic artery branching off proximal to the aneurysm.

Fig. 4 Sagittal computed tomography (CT) scans demonstrating very severe calcifications (white arrow) around the aneurysm neck.
Thrombotic aneurysm (asterisks) compressed and thinned the optic nerve.
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Examination of the visual field and visual acuity test did
not show any deterioration, and no other complication
such as bleeding and ischemia, especially in areas of the

anterior choroidal artery, or cranial nerve disorders oc-
curred. We consider that ECA-MCA bypass surgery using
RA grafts is a safe and effective treatment method for giant
thrombotic aneurysm associated with NF1.

Conclusion

ICA trapping with EC-M2 bypass using RA graft was effective
for halting deteriorating visual loss and visualfield defect in a
NF1 patient with a thrombotic ICA aneurysm. Patients with
NF1 tend to have fragility of the blood vessels, so surgical
procedures such as anastomosis and grafting should be
carefully performed to avoid dissection.
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Fig. 6 Postoperative three-dimensional computed tomography (CT) angiograms showing that the external carotid (EC)-radial artery (RA)-M2
bypass was patent with disappearance of the aneurysmal shadow.

Fig. 5 Intraoperative photographs showing internal carotid artery
(ICA) occlusion proximal to the aneurysm (upper), and trapping of the
aneurysm with blood flow from the middle cerebral artery (MCA) to
the posterior communicating artery (PcomA) (lower). AN indicates
aneurysm.
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Fig. 7 Postoperative examination of the visual field showing no change, or no worsening of the visual field deficit.
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