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Abstract

In this study, we aimed to present a rare case of pulsatile proptosis due
to sphenoid wing dysplasia without the features of neurofibromatosis
type 1 (NF1). A 17-year-old male patient presented with swelling in the
superotemporal region of the right eye. Physical examination revealed
facial asymmetry with a pulsatile, ill-defined, soft lesion with in the
superotemporal region of the right orbit associated with pulsatile proptosis,
downward dystopia, and hypotropia. Computer tomography imaging
to establish a differential diagnosis showed temporal lobe herniation
secondary to sphenoid wing dysplasia. The patient was assessed for NF1,
which is most commonly associated with sphenoid wing dysplasia, but no
evidence supporting the diagnosis was found. Patients presenting with
proptosis should be carefully examined for pulsation and murmurs, and
a trauma history should be investigated. Radiological imaging should
be used to facilitate the differential diagnosis, and the current clinical
condition should be managed with a multidisciplinary approach.
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Introduction

Proptosis is defined as one or both eyes bulging forward.!
It can result from different conditions such as infectious,
inflammatory, vascular, and neoplastic conditions. Differential
diagnosis is critical since it may risk vision and even life.

Encephalocele is one of the causes of proptosis. Encephaloceles
are acquired or congenital herniations of meninges and brain
parenchyma through a structural cranial bone defect. Traumatic
intraorbital encephalocele, though rare, is the most common type
and arises from orbital roof fractures caused by blunt trauma.
Congenital cases are often linked with sphenoid dysplasia,
which is most frequently associated with neurofibromatosis
type 1 (NF1).>? Sphenoid dysplasia-related encephaloceles cause
ocular symptoms such as dystopia, strabismus, and optic disc
pressure. NF1 is a hereditary neurocutaneous disorder. Instances
of sphenoid dysplasia occurring without associated NF1 features
are rare.’

The aim of this article is to present a rare case of non-NF1-
related pulsatile proptosis and review of literature.

Case Report

A 17-year-old male patient presented to the eye clinic with
a pulsating lesion in the superotemporal region of the right
orbit persisting for 5 years. Macroscopic examination revealed
facial asymmetry with a pulsatile, ill-defined, soft lesion in the
superotemporal region of the right orbit, and no audible bruit
was detected.

The patient exhibited downward dystopia, 10 prism diopters
of hypotropia in primary position, and proptosis of the right eye
(Figure 1). Eye movements were restricted upward in the right eye
but free in other directions. Suppression was observed in the Worth
4-dot test and Schober’s test.
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On examination, the patient’s direct and consensual light
reflexes were normal, bilateral visual acuity was 20/20 and
intraocular pressures were within normal limits. Anterior segment
and fundus examination findings were normal (Figure 2). Optical
coherence tomography, retinal nerve fiber layer analysis, and
visual field examination revealed no pathology.

In contrast-free orbital computer tomography, the right
greater wing of the sphenoid bone appeared dysplastic
(Figure 3). There was a distinct extra-axial cerebrospinal fluid
space in the right temporal fossa, and herniation of the temporal
lobe into the orbit markedly displaced the superior oblique
muscle. The patient was evaluated for NF1, but there were no
findings that satisfied the diagnostic criteria other than sphenoid
wing dysplasia. The patient also had no family history of NF1.
The family was referred for genetic counseling and no specific
feature was identified.

Consultations with the plastic and reconstructive surgery and
neurosurgery departments were sought for the patient. Orbital
roof reconstruction was recommended by the neurosurgery
team. However, the patient declined surgical treatment. He is

currently continuing follow-up in the strabismus unit.

Figure 2. Anterior segment and fundus examination findings were normal

Figure 3. In panels A and C, the positions of the sphenoid wings are indicated by
red arrows. While the sphenoid wing is observed on the right, there is a dysplastic
appearance on the left. The coronal section in panel B shows herniation of the
temporal lobe into the right orbit

Discussion

In this report, we present a rare instance in which a patient
presented with pulsatile proptosis and diagnosed with sphenoid
wing dysplasia despite having no clinical evidence of NF1.

Proptosis refers to the forward protrusion of one or both eyes
from the orbit. This condition arises due to an increase in the
contents within the fixed anatomical structure of the bony orbit.’
The reflection of cerebrospinal fluid pulsations into the orbit
due to a defect in the orbital roof is termed pulsatile proptosis.
Pulsatile proptosis is observed in conditions such as carotid-
cavernous fistula, arteriovenous malformation, and encephalocele
secondary to sphenoid wing dysplasia or orbital roof fracture.®” A
differential diagnosis can be made through physical examination,
anamnesis (including trauma history, chemosis, epibulbar venous
congestion, and the absence of a bruit), and radiological imaging.
Our patient had pulsatile proptosis but no trauma history,
chemosis, epibulbar venous congestion, or bruit.

Sphenoid wing dysplasia is characterized by hypoplasia or
total absence of the greater or lesser wing of the sphenoid bone.
It leads to the expansion of the orbit and middle cranial fossa,
causing herniation of the temporal lobe into the orbit.? Pulsatile
proptosis is observed as a result. Although it can be seen as an
isolated deformity, it most commonly occurs in association with
NF1.

Sphenoid wing dysplasia is one of the major diagnostic
criteria for NF1, and is considered a pathognomonic finding for
the disease. Between 5% and 12% of NF1 patients have signs
of sphenoid wing dysplasia.® NF1 is an autosomal dominant
inherited disorder that arises from a mutation of a gene of
chromosome 17q11.2.> NF1 diagnostic criteria include: >6
cafe-au-lait macules, >2 neurofibromas, freckling in axillary or
inguinal regions, optic pathway glioma, >2 iris Lisch nodules
or choroid abnormalities, distinctive osseous lesion (such as
sphenoid dysplasia, pseudoarthrosis of a long bone), presence of
a heterozygous pathogenic NF1 variant. NF1 is characterized
by the presence of two or more of the diagnostic criteria.’ In
our patient, there were no findings that satisfied the diagnostic
criteria other than sphenoid wing dysplasia, and there was no
family history of NF1.
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Upon reviewing the literature, we found that only 5
patients with sphenoid wing dysplasia did not have evidence
of NF1. Among these, one patient was diagnosed with
myofibroma, another with craniofacial fibrous dysplasia, and
the other three patients had isolated bone defects, similar to
our case.*!*!! Table 1 summarizes case reports of sphenoid wing
dysplasia in the literature. 1032

In the literature, there are publications reporting orbital
roof reconstruction with a titanium mesh and/or bone graft in
the treatment, although they are limited in number. Surgeries
performed early after diagnosis have been shown to have a more
successful visual prognosis.'*!?

In conclusion, history of trauma should not be overlooked

in the differential diagnosis of pulsatile lesions around the orbit,

patient sex and age, and etiology

Table 1. Case reports of sphenoid wing dysplasia with pulsatile proptosis in the literature are summarized by article title,

Age (years) Sex Etiology Article®

7 M Isolated bone defect

36 M NF1 Sphenoid wing dysplasia: report of 3 cases'

19 M Craniofacial fibrous dysplasia

43 M NF1 Traumatic brain injury, bulging eyeball, and skin lumps"®

19 F NF1 Acute enophthalmos after lumbar puncture in a patient with type 1 neurofibromatosis
related sphenoid wing dysplasia'*
Symptomatic enophthalmos due to sphenoid wing dysplasia appearing over 12 years in a

14 M NF1 e : . 8%
patient with neurofibromatosis type 1: a case report and literature review

Unknown Unknown NF1 (4 cases) Recor'lstruction' of sghenoid wing dysplasia in neurofibromatosis type 1 patients: an
evolving technique

4l F NF1 Pulsating proptosis and heavy eye syndrome precipitated by neurofibromatosis type 1: a
case report'’

2 F NF1 Computer-aided three-dimensional virtual surgical planning in complex skull base
reconstruction for sphenoid wing dysplasia in neurofibromatosis type 1'®

18 M Isolated bone defect Sphenoid wing dyspl;asia in the absence of neurofibromatosis: Diagnosis and management
of a novel phenotype

20 M NF1 Neuroimaging findings of extensive sphenoethmoidal dysplasia in NF1"

59 F NF1 Imaging findings of jugular foramen meningocele in a neurofibromatosis type 1 patient®

1 week M Myofibroma Sphenoid dysplasia: a rare presentation of infantile myofibroma’"

38 F NF1 A multidisciplinary approach to sphenoid wing dysplasia presenting with pulsatile
proptosis in neurofibromatosis type 1: a rare case report*

9 M NF1 Evidence of neurofibromatosis type 1 in a multi-morbid Inca child mummy: a
paleoradiological investigation using computed tomography®

2 M NF1 Sphenoid wing dysplasia with pulsatile exophthalmos in neurofibromatosis type 1*

13 F NF1 Sphenoid wing dysplasia and plexiform neurofibroma in neurofibromatosis type 1%

57 F NF1 Ipsilateral sphenoid wing dysplasia, orbital plexiform neurofibroma and fronto-parietal
dermal cylindroma in a patient with segmental neurofibromatosis®

1 month M NF1 A rare casez?f primary congenital glaucoma in combination with neurofibromatosis 1: a
case report’’

55 B NF1 . . . . . .
Increased ocular pulse amplitude associated with unilateral dysgenesis of the orbital roof'!

55 F Isolated bone defect

15 M NF1
Treatment of sphenoid dysplasia with a titanium-reinforced porous polyethylene implant

18 M NF1 . . 28
in orbitofrontal neurofibroma: report of three cases

25 M NF1

6 M NF1 Orbital reconstruction for pulsatile exophthalmos secondary to sphenoid wing dysplasia'?

7 M NF1 Reconstruction of skull base defects in sphenoid wing dysplasia associated with

21 F NF1 neurofibromatosis 1 with titanium mesh?

30 F NFI Reconstruction of the sphenoid wing in a case of neurofibromatosis type 1 and complex
unilateral orbital dysplasia with pulsating exophthalmos™
Reconstruction of sphenoid wing dysplasia with pulsating exophthalmos in a case of

25 M NF1 neurofibromatosis type 1 supported by intraoperative navigation using a new skull
reference system®*

15 months F NF1 Cranio-orbital-temporal neurofibromatosis: are we treating the whole problem?*

M: Male, F: Female, NF1: Neurofibromatosis type 1
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and radiological imaging should be utilized to aid diagnosis.
Additionally, findings related to NF1, which are closely linked
to the patient’s symptoms, should be thoroughly examined, and
genetic counseling should be provided to the patient.
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