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Abstract 
Pulsatile exophthalmos secondary to spheno-orbital dysplasia is very rare, always described in Von Recklinghausen’s disease. 
It represents a functional emergency requiring adequate management. Its diagnosis is based on the CT scan which assess bone 
lesions and the MRI which refines the diagnosis. This article describes the case of a young male with no medical history who 
presented with a rapid increase pulsatile exophthalmos for two years. we performed a cranial Ct-scan and brain MRI which 
has objectified a sphenoid agenesis (confirmed by CT scan) associated with a temporal meningocele. A more detailed clini-
cal examination was carried out posteriori which revealed multiple café-au-lait spots, one neurofibroma in the right flank and 
many axillary freckles. All of these lesions suggestive of neurofibromatosis type 1 with spheno-orbital dysplasia and temporal 
meningocele. 

Keywords:  Sphenoid dysplasia; Neurofibromatosis; Pulsatile exophthalmos

Introduction
Orbital manifestations of neurofibromatosis type 1 (NF-1) re-
flect a mix of CNS, musculoskeletal and ocular disease. Pul-
satile exophthalmos with spheno-orbital dysplasia is a rare 
ophthalmologic expression, often associated with plexiform 
neurofibroma of the eyelid. It can be revealing the pathology 
and constitutes a functional emergency. Its main differential 
diagnosis is carotid-cavernous fistula. CT scan makes bone le-
sion assessment, and the MRI refines the diagnosis.

Case Report
A 32-year-old man, second-born issue of a consanguineous 
marriage presented with a left eyeball protrusion since the age 
of 30 years. The patient noticed rapid increase in swelling size 
in the last 2 years with watering and redness of the left eye. No 
other medical history or similar family cases were reported. 
On ophthalmic examination, visual acuity was conserved with 
normal intraocular pressures in both eyes. The left eye showed 
pulsating exophthalmos, no Lisch nodules or abnormalities of 
eyelid were noted. Complete physical examination revealed 
seven café-au-lait spots with size ranging from 10 to 15 mm in 
the upper back, abdomen, and shoulders (Figure 1). One neu-
rofibroma was found in the right flank (Figure 1) with many 
axillary freckles. Cranial CT-scan showed in bone-window a 
complete absence of the left greater sphenoid wing (Figure 2). 
Brain MRI revealed orbital meningocele causing grade 3 ex-
ophthalmos (Figure 3). The diagnosis of spheno-orbital dys-
plasia in Von Recklinghausen neurofibromatosis was made. 
The patient was referred to neurosurgery department for recon-

Figure 1:  Neurofibroma in the right flank (straight arrow), 
with café-au-lait spot (curved arrow) and many axillary freck-
les. 
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struction of sphenoid defect.

Discussion
Pulsatile exophthalmos is a clinical symptom characterized by 
protrusion and pulsation of the eyeball that can occur due to 
various causes, dominated by vascular diseases like carotido-
cavernous fistulas and arterio-venous malformation, but rarely 
occur in von Recklinghausen’s disease [1]. Neurofibromatosis 
type 1 (NF-1), also known as Von Recklinghausen’s disease, 
is a multisystem neurocutaneous disorder, an autosomal domi-
nant disorder, and inherited tumor syndromes. Additionally, 
it’s the most common phakomatosis, and a RASopathy [2]. 
As is the case with many phakomatoses, NF-1 results in a vari-
ety of abnormalities of variable severity. It is characterized by 
a completely unpredictable evolution requiring a regular fol-
low up. According to the National Institute of Health (NIH) 
Consensus Conference in 1987, a clinical diagnosis of NF-1 
may be made if patients demonstrate at least two of the seven 
cardinal criteria (Table1) [3].
The orbital-palpebral region is the most predilection site of ce-
phalic involvement in Von Recklinghausen’s disease, by the 
presence of plexiform neurofibroma of the upper eyelid which 
are pathognomonic of the disease, hypertrophy of the ipsilateral 
hemiface and spheno-orbital dysplasia [4]. However, complete 
dysgenesis of the sphenoid wing is very rare, causing slow ex-
pansion of the orbit and middle cranial fossa, ultimately with 
progressive herniation of the temporal lobe into the posterior 
orbit resulting in pulsatile proptosis [5]. 

Definite diagnosis of spheno-orbital dysplasia is made through 
imaging techniques. 3D CT imaging is the first step recom-
mended for detection of the orbital bone defect to objectify 
a partial or total dysplasia or a simple thinning of the large 
wing of the sphenoid, and the enlargement of the middle cra-
nial fossa.
MRI provides definite data about the localization of the bone 
defect, the content of the herniation and the continuity of the 
herniated tissue with brain [6].  In additionally, MRI examina-
tion is superior for detection of any accompanying anomalies 
especially nervous tumors, and the association of the hernia-
tion content with the vascular structures [7]. 
The management of NF-1 is a multidisciplinary approach in-
volving the clinical geneticist, radiologist, neurologist and 
surgeon. The definite treatment method of spheno-orbital dys-
plasia is surgical intervention after determination of menin-
go-encephaloceles and assessment of their structure [6]. The 
whole herniation sac should be repaired in a multidisciplinary 
way with a reconstruction of the orbital apex using bone grafts.
Although prognosis is very variable, overall life expectancy 
is approximately half that of non-affected individuals. Tumors 
or cardiovascular complications are the most common causes 
of mortality [8]. Therefore, a monitoring of patients with this 
neurofibromatosis must be adapted to the patient's age to allow 
early management of complications.

Conclusion
Spheno-orbital dysplasia is a rare cause of pulsatile exophthal-
mos. Its finding must lead to a careful clinical and radiologi-

1:    Six or more café au lait macules >5 mm in greatest diameter in prepubertal individuals and >15 mm in 
greatest diameter in postpubertal individuals
2:   Two or more neurofibromas of any type or one plexiform neurofibroma
3:   Freckling in the axillary or inguinal regions
4: Optic glioma
5:  Two or more Lisch nodules (iris hamartomas)
6:  A distinctive osseous lesion such as sphenoid dysplasia or tibial pseudarthrosis
7:    A first-degree relative (parent, sib, or offspring) with NF1 as defined by the above criteria

Table 1: diagnostic criteria for NF-1. The National Institutes of Health (USA) Consensus Conference in 1987.

Figure 2: Cranial CT-scan in bone-window showing a com-
plete absence of the left greater sphenoid wing (straight arrow) 

Figure 3: Brain MRI in axial T2-weighted image showing left 
orbital meningocele causing grade 3 exophthalmos.
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