
213

Jurnal Oftalmologi Indonesia

JOI
Vol. 7. No. 5 Juni 2011

Crouzon Syndrome

Dewi  Rosarina, Hendrian D. Soebagdjo
Department of Ophthalmology, Faculty of Medicine Airlangga University/Dr. Soetomo General Hospital, Surabaya

ABSTRACT

To report a case of  patient with Crouzon syndrome. A case report, a 5 years old boy came to outpatient clinic with proptosis 
on his both eyes since birth . His parents also said the palate was deep and narrower than normal.  Examination of the right eye 
releaved: visual acuity was 6/12 , intraocular pressure was normal palpation, anterior segment was proptosis, the other was within 
normal limit. Examination of the left eye revealed: visual acuity was  6/6, intraocular pressure was normal palpation, anterior segment 
was proptosis, the other was within normal limit. Ocular motility showed mild restriction on both eyes. There was no strabismus. 
Examination of the fundus revealed: Fundal Reflex was positive, sharp margin optic disc with normal colour,  no retinal haemorrhage, 
no exudate, macular reflex was positive. CT-scan examination  revealed internum hydrocephalus, and there was no retrobulber mass. 
MRI examination revealed bilaterally exophthalmos, relatively ventriculomegaly caused by skull anomaly (oxycephaly). Proptosis  in 
this patient was caused by shallow orbits in crouzon syndromes. Radiological examination results a features showed patients with 
Crouzon syndrome. Crouzon syndrome is an example of such a syndrome that is associated with premature synostosis of the sutures 
of the skull, exophthalmos, head, orbit and jaw deformities.
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INTRODUCTION

Crouzons syndrome is a rare genetic disorder 
characterized by premature closure of cranial sutures, 
exophthalmos and mid facial hypoplasia. Crouzons 
syndrome occurs in approximately 1 in 25.000 birth 
worldwide and 16,5 per 1.000.000 live births in United 
States. Crouzon syndrome counts for about 4.8% of all cases 
of craniosynostosis. It is an autosomal dominant genetic 
condition, but 25% of cases represent a fresh mutation. 
There is no race or sex predilection on crouzon syndrome. 
Crouzon syndrome is caused by mutations in the fibroblast 
growth factor receptor-2 (FGFR2) gene but exhibits locus 
heterogeneity with causal mutations in FGFR2 (Crouzon 
syndrome) and FGFR3 (Crouzon syndrome with acanthosis 
nigricans) in different affected individuals.1,2

The appearance of an infant with crouzon syndrome 
can vary in severity from a mild presentation with midface 
features forms with multiple fused cranial sutures and 
marked midface and ocular problems. Varieties of the 

ophthalmic findings of this syndrome include: proptosis 
due to the shallow orbits, ocular hypertelorism the 
consequence of the widening of the sphenoid bone and 
the root of the nose, strabismus exotropia, which together 
with maxillary hypoplasia and the protrusion of the lower 
jaw (relative mandibular prognathism) contribute to a 
recognisable facial appearance of the affected. There have 
also been rare occurrences of aniridia, anisocoria, blue 
sclera, cataract, corectopia, ectopia lentis, glaucoma, iris 
coloboma, megalocornea and microcornea, nystagmus and 
optic nerve hypoplasia.1

Genetic testing and individual study of each patient 
with suspected crouzon syndrome are essential for 
early diagnosis and management, and to differentiate 
the condition from other syndromic and non-syndromic 
craniosynostosis. This report is of crouzon syndrome in a 
5-year-old boy who presented with characteristic features 
of cranial deformity, hydrocephalus, exophthalmos, and 
palate deformity.1,2
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CASE REPORT

A 5 years old boy presented to the orbit-onkology 
department, dr.Soetomo hospital Surabaya, with proptosis 
on his both eyes since birth. His parents also noticed the 
palate is deep and narrow than normal. There were no 
history of squint. There was no family history of similar 
symptoms or any other congenital abnormality. 

At clinical examination (Fig. 1) he was found to have 
an irregularly shaped cranial vault, a flat occiput, and a 
flat forehead. There appeared to be facial flattening with 
maxillary hypoplasia and a relatively large mandible. The 
upper lip was small with an everted lower lip. His nasal 
bridge was depressed. At intraoral examination, a high-
arched palate and narrow. His hands and feet appeared 
normal and no other abnormality was present (Fig. 2).

Ophthalmologic evaluation revealed shallow orbits, 
hypertelorism, and bilateral proptosis. Fundal examination 
revealed within normal limit on both eyes.

 

Figure 1. Picture of Crouzon syndrome with an irregularly 
shaped cranial vault, a flat occiput, and a flat 
forehead. There appeared to be facial flattening 
with maxillary hypoplasia and a relatively large 
mandible. The upper lip was small with an everted 
lower lip. 

Figure 2. Ophthalmologic evaluation revealed shallow orbits, 
hypertelorism, and bilateral proptosis.

Figure 3. At intraoral examination, a high-arched palate and 
narrow.

Computed tomographic scan of the brain demonstrated 
features suggestive of internum hydrocephalus (Fig. 5). 
Relative ventriculomegaly caused by skull anomaly 
(oxycephaly) was seen on magnetic resonance imaging 
(MRI) scan of the brain (Fig. 4). Cardiovascular 
and respiratory examinations were normal. Routine 
hematological and biochemical tests were within normal 
limits. We didn’t perform the genetic test because the 
parents refused it.

Figure 4. Relative ventriculomegaly caused by skull anomaly 
(oxycephaly) was seen on magnetic resonance 
imaging (MRI) scan of the brain.

Figure 5. Computed tomographic scan of the brain 
demonstrated features suggestive of internum 
hydrocephalus

Based on the above clinical and radiological findings 
and in the absence of hand and feet anomalies, a diagnosis 
of crouzon syndrome was made. 
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DISCUSSION

In 1912, a French neurologist, Octave Crouzon 
first described this syndrome in a mother and son with 
the characteristic triad of calvarial deformities, facial 
anomalies, and exophthalmos. Crouzon syndrome is caused 
by mutations in the fibroblast growth factor receptor-2 
(FGFR2) gene but exhibits locus heterogeneity with causal 
mutations in FGFR2 (Crouzon syndrome) and FGFR3 
(Crouzon syndrome with acanthosis nigricans) in different 
affected individuals. There is no race or sex predilection 
on crouzon syndrome.1,2

The cranyosinostosis is usually detected in the first 
year of life. However, there are also congenital premature 
forms in which the synostosis begins inside the uterus 
and is evident at birth with facial deformities. In patients 
with crouzon syndrome, the coronal sutures usually close 
first and eventually all cranial sutures close early. The 
coronal and sagittal sutures are most commonly involved. 
As the skull grows in planes perpendicular to the cranial 
sutures, premature suture closure causes skull growth 
to cease in the plane perpendicular to the closed suture 
and to proceed parallel to the suture. The characteristic 
cranial shapes are brachycephaly (disproportionate 
shortness of the head), scaphocephaly (boat-shaped head), 
trigonocephaly (triangle-shaped head) or, in severe disease. 
Magnetic resonance imaging scan of the brain showing 
mild ventriculomegaly cloverleaf skull (kleeblattschadel) 
deformity.1,2,3

The facial malformations consist of hypoplasia of the 
maxilla, high-arched palate, cleft palate in some patients, 
and the nose appears prominent and pointed (psittichorhina/
beak-like nose), recalling a ‘parrot beak’ due to the short 
and narrow maxilla.1,2,3

Ocular abnormalities such as bilateral ocular proptosis 
due to extremely shallow orbits and hypertelorism, were 
evident in this patient. Hypertelorism is thought to arise 
due to a decrease in the growth of sphenozygomatic and 
sphenotemporal sutures. Optic atrophy is frequently seen 
and has been reported in 30 to 80% of patients. Other ocular 
abnormalities include divergent strabismus, conjunctivitis 
or exposure keratoconjunctivitis, as well as unexplained 
loss of visual accuracy.1,2,3

Mental ability and psychomotor development is 
generally within the normal limits, were evivdent in this 
patient. However, increased intracranial pressure can lead 
to mental retardation. Other less frequently associated 
characteristics are headache and convulsions.1

Thorough clinical, radiological, and genetic analysis 
required for early recognition and to diagnose crouzon 

syndrome. Ventriculomegaly is frequently noticed in central 
nervous system imaging, but is usually asymptomatic 
and does not require treatment. Three dimensional 
ultrasonography and MRI may aid early detection and 
diagnosis of fetal malformation. Prenatal diagnostic testing 
for a known FGFR gene mutation 17 is a reasonable option 
for couples at risk for having a child with crouzon syndrome 
due to germline mosaicism.1

Crouzon’s syndrome must be differentiated from simple 
craniosynostosis and other syndromic craniosynostosis. 
Once craniosynostosis is seen radiographically, it is 
important to determine whether it occurred because of 
abnormal biology of the cranial suture, possibly caused by 
an FGFR mutation (primary craniosynostosis) and would 
make crouzon syndrome a possibility. The features of 
Apert’s syndrome are very similar to crouzon syndrome and 
are characterized by craniosynostosis, midface hypoplasia, 
and symmetric syndactily of the hands and feet.1

The management of crouzon syndrome requires a 
multidisciplinary approach to prevent early fusion of 
craniofacial sutures and thus minimize intracranial pressure 
and secondary craniofacial deformities. The prognosis 
depends on the severity of the malformation and the 
timing of intervention. Patients usually have a normal 
lifespan.1,2,4

CONCLUSION

It is important to note that crouzon syndrome can present 
with a wide range of severity. The affected boy in this case 
report presented with varying degrees of craniosynostosis, 
ocular proptosis, hypertelorism, and deep narrow palate, 
which are strongly suggestive of crouzon syndrome. The 
diagnosis is usually based on clinical and radiographic 
findings of the craniofacial region. Molecular genetic 
testing for mutations in the FGFR2 gene may be useful 
adjuncts. 
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