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CASE REPORT Anomalous Extraocular Muscles with Strabismus
M.D. Dobbs
L.A. Mawn

S.P. Donahue

SUMMARY: An 8-month-old boy with Gorlin syndrome presented with a large right-face turn and
constant exotropia of the left eye. Eight-millimeter recession of the left lateral rectus muscle was
performed at 23 months of age without complete postoperative improvement. Orbital imaging re-
vealed bilateral anomalous extraocular muscles inferolateral to the optic nerves. Surgical resection of
the tissue confirmed the accessory musculature with postoperative correction of the strabismus. To
our knowledge, this appears to be the first reported case in the radiologic literature.

An 8-month-old boy with a history of Gorlin syndrome
(basal cell nevus syndrome) presented to pediatric oph-

thalmology with a large right-face turn (to compensate for left
eye deviation). He was observed for nearly a year without
change in his ocular mobility and was thought to have type II
Duane syndrome. He underwent a large left lateral rectus re-
cession at 23 months of age, which produced a moderate im-
provement in adduction and the face turn. The movements of
the right eye were normal. However, as he became older, a
limitation of elevation of the left eye with marked globe retrac-
tion became clearly evident, which prompted imaging to as-
sess for any congenital accessory orbital structures. An orbital
CT was performed.

Case Report
Orbital unenhanced CT revealed bilateral anomalous tissue within

the intraconal regions inferolateral to the optic nerves, medial to the

lateral rectus, and superior to the inferior rectus muscles, larger on the

left side (Figs 1 and 2). This tissue had CT attenuation similar to that

of muscle and had the visual appearance of a taut muscular structure.

The tissue extended from the posterior orbital apex near the annulus

of Zinn and inserted directly on the posterior globe. This tissue did

not insert or originate from any of the surrounding normal extraoc-

ular muscles. All of the remaining extraocular muscles were present

with normal size and location, with no other intraconal or extraconal

abnormalities. The findings were thought to represent bilateral acces-

sory extraocular muscles. The patient underwent surgery the follow-

ing month. During surgery, the ophthalmologists placed a ra-

diopaque string around what was thought to be the anomalous

muscle tissue and performed an intraoperative CT scan to confirm

that the correct tissue was resected.

Frozen and formalin-fixed sections of skeletal muscle stained with

hematoxylin-eosin, Gomori trichrome, adenosine triphosphatase

(pH 9.4 and 4.2), and nicotinamide adenine dinucleotide (diphos-

phopyridine nucleotide) showed preservation of fascicular architec-

ture with no increase in connective tissue and no evidence of inflam-

mation or vasculitis. There was mild variation in fiber sizes and a

slight increase in the internal nuclei; both features are expected for

extraocular muscle.

Following surgery, the patient’s ocular deviation improved

markedly. The thin sliver of tissue within the contralateral right

orbit was not resected because it did not cause any clinical

abnormality.
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Fig 1. Coronal unenhanced CT scan of the orbits at the level of the ethmoid sinuses
demonstrates bilateral accessory extraocular muscles (arrows) medial to the lateral rectus
muscles, superior to the inferior rectus muscles, and inferolateral to the optic nerves.
Attenuation is similar to that of surrounding extraocular muscles. The structure is much
larger on the left side.

Fig 2. Axial unenhanced CT scan of the orbits at the level of the greater sphenoid wing
demonstrates accessory extraocular muscles (arrows) medial to the lateral rectus muscles
and lateral to the optic nerves (not shown on this image) that arise from the orbital apex
at the annulus of Zinn and insert directly on the posterior globe, with no bridging
connection or assimilation into the surrounding muscles.
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Discussion
Accessory extraocular muscles are very rare, having only been
described in scattered case reports. The true prevalence is un-
known due to the rare presentation. A few similar cases have
been reported in the ophthalmic and pathologic literature.1,2

To our knowledge, there are no reports in the radiologic
literature.

Three broad types of accessory extraocular tissue have been
reported including anomalous bands of muscle bridging 2
muscles; fibrous tissues adjacent to the muscles, which may
attach to the globe; and muscles arising from the posterior
orbit and inserting on the globe or extraocular muscles.1

An interesting hypothesis of accessory musculature was
proposed by Whitnall in 1911,3 asserting that these fibromus-
cular bands of tissue may represent an atavistic retractor bulbi
muscle. This is a muscle found normally in reptiles, amphibi-
ans, and some ruminants but not in Homo sapiens, allowing
retraction of the globe into the orbital cavity for protection.

Our patient did show retraction of the globe with at-
tempted extraocular movements. Rather than an atavistic re-
tractor bulbi muscle, our patient’s findings could be consid-
ered as an accessory lateral rectus muscle. One argument
against an accessory lateral rectus muscle is that this anoma-
lous muscle did not appear radiographically to originate on
the lateral rectus as described by Narasimhan et al.4 The anom-
alous muscle seen in our patient originated at the orbital apex
at the optic foramen. Surgically, the muscle was extremely taut
and inserted directly into the posterior globe, slightly infero-
lateral to the optic nerve.

An argument against this muscle being a vestigial retractor
bulbi muscle is that it was an isolated distinct muscle and did
not have pathologic features suggestive of skeletal muscle but
rather had features typical of extraocular muscle.5 The de-
scribed atavistic retractor bulbi muscles have either a cone
shape or multiple tendon slips that surround the optic nerve
region.6 Our patient lacked these findings.

We believe that this accessory muscle resulted from a dis-
turbance of the mesodermal development of the extraocular
muscles. Releasing this anomalous muscle from the globe re-
lieved the globe retraction and significantly improved the
exotropia.

Our patient coincidentally has Gorlin syndrome, which is
due to a mutation at chromosome location 9q22�3-q31.7 This
mutation causes loss of function of the PTCH1 receptor, of

which sonic hedgehog protein is the ligand.8,9 Gorlin syn-
drome is associated with subsequent excessive hedgehog sig-
naling, one of the pathways that directs development during
embryogenesis, and is associated with the increased risk of
basal cell carcinoma and medulloblastoma seen in patients
with this syndrome.9 No association has been made between
Gorlin syndrome and accessory extraocular muscles, but ani-
mal research shows induction and promotion of muscle de-
velopment due to hedgehog signaling.10-13 One recent report
found a patient presenting with exotropia similar to that in
our patient, but the underlying cause was found to be an odon-
togenic keratocyst (a classic finding in Gorlin syndrome) of
the alveolar ridge causing outward deviation of the globe.14

This case provides an example of a rare anatomic anomaly
that has significant clinical pertinence. Awareness of such an
entity can improve the search pattern of radiologists evaluat-
ing patients with atypical strabismus because this anomaly is
amenable to surgical resection.
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