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An unusual extraocular muscle anomaly in a patient
with Crouzon's disease
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SUMMARY A 29-year-old female suffering from Crouzon's disease was admitted to hospital with
retinal detachment in the right eye. At operation agenesis of 4 extraocular muscles (superior and
inferior recti and obliquus) was found, together with abnormal insertion of the 2 horizontal
muscles. The same extraocular muscular abnormalities were found in the left eye. We suggest here
a new surgical treatment in such cases and discuss the reasons for the limitation of ocular motility in
such cases.

Crouzon's disease is a rare birth defect' 2 which in
most instances is inherited as an autosomal dominant
trait without complete penetrance.`'- Craniofacial
dysostosis is characterised by bone and eye abnor-
malities. The bone defects include shallow orbits,
protuberant frontal region, hypoplasia of maxilla,
mandibular prognathism, enlargement of nasal bone
and a beaklike nose, cleft palate, a high-arched
palate, and dental malformation. '
The physical characteristics of Crouzon's disease

vary considerably from case to case, but they are
essentially the result of premature synostosis of
cranial sutures; the sphenozygomatic suture plays an
important role in the disease. This premature fusion is
responsible for many secondary changes in the basic
brain and eye development.248-"

Ocular manifestations include: exophthalmos,
sometimes with luxation of the globe, obliquity of
the palpebral fissures, ptosis, hypertelorism, optic
atrophy, divergent strabismus, nystagmus, iridic and
choroidal colobomas, and congenital catar-
act.'`"-6 There may be interesting and irregular
abnormalities connected with this malformation.
These include hypoplasia of orbital margins,
anomalous lacrimal passages, and absence of some
extraocular muscles. "'7
The present report describes a patient with cranio-

facial disease and bilateral agenesis of 4 extraocular
muscles-the superior and inferior recti and obliquus
muscles. A special surgical procedure was used to
prevent spontaneous luxation of the eyes and also to
reduce the proptosis.
Correspondence to Dr M. Snir.

Case report

A 29-year-old female known to be suffering from
Crouzon's disease (Fig. 1) was admitted to hospital
with retinal tears and subtotal detachment in the right
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Fig. I The tvpical facial and eve malformations in a patient
suffering from Crouzon's disease.
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Fig. 2 LE: Severe exophthalmos in primarv position in a

patient with craniofacial dvsostosis. Appearance ofthe right
eve was the same.

Fig. 4 RE: A close-up photograph ofthe eve showing the
absence of the suiperior rectius muiscle. The same agenesis of
this muscle was found in the left eve.

Fig. 3 LE: Extreme spontaneous luration ofthe globe.
The right eve was the same.

eye. Visual acuity was 6/30, -80 D, in the right eye
and 6/10, -5 0 D, in the left eye. The intraocular
pressure (IOP) and anterior compartment were
normal in both eyes. In addition exophthalmos (basis
105 mm, right 31 mm, arid left 30 mm on exophthal-
mometry) (Fig. 2), dislocation of the globes (Fig.
3), and myopic retinal degenerative changes were

Fig. 5 RE: A close-up photograph ofthe eve showing the
absence ofthe inferior rectus. There were identicalfindings in
the left eve.
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Fig. 6 -RE: The onlv 2
hvpertrophic horizontal
ertraocular muiscles, with wide
abnormal insertion anterior to
normal locations. Findings in the
left eye were identical.

observed on both sides. The eyes were in divergent
position. and, although horizontal gaze was normal,
the vertical movements were limited and greatly
deficient.
At operation careful exploration of scleral surfaces

disclosed the absence of the superior rectus (Fig. 4)
and inferior rectus (Fig. 5) and the obliquus muscles.
Moreover, there was hypertrophy of the horizontal
muscles, with their wide insertion anterior to the
normal location (Fig. 6). A continuous band of tissue

Fig. 7 RE: A significant reduction ofthe exophthalmos a

few months after the special surgical procedure.

was also noted extending from the lateral rectus to the
medial muscle, which looked like an intermuscular
septum.
The patient underwent repair of retinal detach-

ment in the right eye. During the operation, in
addition to a 2 mm silicone band (for the correction of
the detachment), a special procedure was used in an
attempt to retract the eye back into the orbit. The
Tenon sheath, which was stretched across the 2 hori-
zontal muscles from above and below, was pulled

Fig. 8 LE: A significant reduction ofthe exophthalmic
appearance a few months after the surgical treatment.
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Fig. 9 Improvement ofboth eves, showing retracted
positions without luxation 2 years after the operations.

forward and was then sutured to the sclera about
7 mm from the limbus, with 3 7/0 catgut sutures in
each half of the globe. This procedure resulted in an

immediate retraction of the globe.
After operation the right eye was considerably

more retracted than before the operation, with
reduction of the exophthalmos (Fig. 7).
Exophthalmometry measurements were now 26

mm in this eye, without any luxation, and the
movements were not essentially improved. However,
the patient could close her lids without exposure of
the globe. The retinal detachment operation was

anatomically successful, with visual acuity 6/30, the
same as before the surgical treatment (due to
amblyopia).

Since the spontaneous luxation of the left eye

disturbed the patient and retraction operation on the
right eye had proved successful, the same operation
was performed on the left eye 4 weeks later. Scleral
exploration revealed essentially the same muscular
abnormalities in the left eye; the Tenon sheath in the
upper and lower globe was therefore pulled forward
and sutured anterior to the equator of the eye. Post-
operative examination showed a retraction of 5 mm in
the left eye (exophthalmometry measurement was 25
mm, with basis of 105 mm) without luxation (Fig. 8).

After 2 years of follow-up the eves have remained
retracted, with the same exophthalmometry
measurements and no dislocation of the globes
(Fig. 9).

Discussion

Limitation of eye movement in Crouzon's disease is
due both to the shallowness of the orbital cavitv and
to its position in angulation2-468-'0 12 13 and to extra-
ocular muscle abnormalities.'" ' "

In craniofacial dysostosis there is stenosis of the
cranial sutures and shortening of orbital roof bv
distinctive bulging of the pterion into the temporal
fossa, together with increased intracranial pressure of
the growing brain on the orbital roof. This pressure
phenomenon leads to downward displacement of the
floor of the anterior cranial fossa, combined with
vertical displacement of the greater wings of the
sphenoid bone. Even the orbital floor is reduced as a
result of hypoplasia of the maxilla. All these features
lead to restricted functional capacitv of the orbits
which, in turn causes the abnormal position and
motility of the eyes.2"468-0

Agenesis of extraocular muscles or abnormal
insertion of muscle tendons causes misalignment and
defective muscular vectors of action. Two cases of
absence of the superior recti were reported bv
Weinstock and Hardesty.'7 Five cases of absence of
superior or inferior recti and obliquus muscles (one
muscle in each eye) were described bv Diamond et
al. " In addition, Lyle and McGavic (see Walsh and
Hoyt') reported on an unusual insertion of the
superior obliquus muscle to the eve globe and to the
superior rectus muscle.

In the present report the defective position of the
eyes, with near total deficiencv of vertical and
torsional eve motilitv, was due to the bone mal-
formation and to agenesis of 4 muscles in each eve
(the 2 obliquus and vertical recti muscles). The wide
insertion of the horizontal muscles in their unusual
locations caused the minimal vertical gaze in both
eyes.
The reason for the partial underdevelopment of

extraocular muscles in such cases is unknown. It mav
be that an abnormal mutual stimulus between the
orbital bones and the extraocular muscles arrests the
growth of the ocular muscles.

There are several surgical methods for the pre-
vention of ocular and visual complications. Thev
include complicated procedures. such as orbital
decompression by the removal of orbital walls,'" 1-22

midfacial advancement,'8 1923 and horizontal
maxillary osteotomv with advancement and bone
graft implantation. 18-23 Each of these surgical
procedures has both advantages and dis-
advantages. 224
We used a simple surgical technique-pulling

forward the Tenon sheath above and below the
eyeball and suturing it to the globe anterior to the
equator. By this procedure we improved the cosmetic
appearance of the patient, prevented luxation of the
eyes, and reduced the exophthalmos.

It is of primary importance to evaluate the presence
of all extraocular muscles in Crouzon's disease before
beginning complicated neurosurgical and plastic
reconstructions. In cases of muscle deficiencv in
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craniofacial dysostosis we suggest this surgical
treatment, which will improve the position of the eyes

without the harm of other and more complicated
procedures.
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