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ABSTRACT

Background: Due to the proximity of the maxillary sinus and ethmoid sinuses to the orbit, inflammatory processes that
originate in the sinonasal region have the potential to extend into the orbit.

Objective: We presented a case of ptosis and restrictive strabismus of the medial rectus muscle.
Methods: A case report with a literature review of possible diagnoses.
Results: Biopsy, imaging, and laboratory evaluation by otolaryngology, ophthalmology, and rheumatology services were

unable to identify the cause of the fibrosis after 22 months of follow-up. A response to oral steroids indicated an inflammatory
process.

Conclusion: Unilateral mechanical restriction of the medial rectus muscle is a rare complication of nasal disease.
Inflammatory processes and iatrogenic injury are known to cause fibrosis of surrounding tissue. We presented a unique case
of medial rectus fibrosis that did not meet the diagnostic criteria of recognized etiologies.

(Allergy Rhinol 9:1–6, 2018; doi: 10.1177/2152656718764231)

Strabismus is a defect in conjugate vision and a
major cause of diplopia. Strabismus may occur

secondary to neurologic deficits or impairment of the
extraocular muscles (EOM), including mechanical re-
striction. Known causes of mechanical EOM restriction
include orbital fracture, iatrogenic injury, thyroid-as-
sociated ophthalmopathy (Graves’ disease), congenital
disorders, orbital tumors, and orbital inflammation.1

Although uncommon, autoimmune diseases also have
been described as a cause of mechanical EOM restric-
tion.2 We presented a case of a patient with mechanical
restriction of the left medial rectus and accompanying
ptosis and diplopia due to an unknown inflammatory
condition.

CASE PRESENTATION
A 75-year-old woman presented to our clinic with

diplopia, left-sided excessive lacrimation, a history of
chronic rhinosinusitis, and redness of the ipsilateral

eye. The patient’s medical history was significant for
glioma resection and radiation therapy 8 years before
presentation, without evidence of recurrence. After
several years, she began experiencing excessive tearing
of the left eye, followed by generalized redness. These
symptoms began approximately 2 to 3 years before
presentation. Diplopia began 6 weeks before presenta-
tion. She subsequently underwent a limited functional
endoscopic sinus surgery (ESS) at a different facility for
suspected infection. Pathology results were nonspe-
cific. On our examination, the patient had strabismus,
generalized redness, and moderate ptosis of the left
eye, with an otherwise nonfocal neurologic examina-
tion result. According to the patient, ptosis and redness
worsened over the past year. She had slight exotropia
of the left eye and did not have pain or a history of
orbital trauma.

A review of previous imaging demonstrated a
chronic inflammatory change in the left medial orbital
wall and sinuses for several years before presentation.
The last computerized tomography (CT) before the
operation at a different facility documented erosion of
the left medial orbital wall, with loss of the fat plane
separating the wall from the medial rectus, and again
identified a soft-tissue density in the medial orbit (Fig.
1). Magnetic resonance imaging after the procedure
revealed dehiscence of the left lamina papyracea, en-
largement of the ipsilateral medial rectus, thickening of
nasal mucosa along the medial orbital wall, and a
lesion of the left sphenoid sinus (Fig. 2). A CT detected
decalcification of the left lamina papyracea. Nasal en-
doscopy demonstrated crusting and a bulging of the
medial orbital wall, with purulent discharge into the
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nasal cavity (Fig. 3). Cultures from nasal mucosal swab
and tissue biopsy were positive for pansensitive Can-
dida tropicalis. Symptoms failed to resolve after treat-
ment with fluconazole.

The patient was referred to an ophthalmologist for
evaluation of new onset strabismus. Ocular motility
examination detected diplopia and strabismus of the
left eye on horizontal and upward gazes. Downward
gaze was intact (Fig. 4). Inflammation from retrob-
ulbar infection was thought to be the most likely

cause that limited ocular motility. After 3 months of
continued symptoms, the patient underwent joint
surgery performed by otolaryngology and ophthal-
mology to address the identified disease and to fur-
ther evaluate the orbital condition. A left-sided total
ethmoidectomy, left maxillary antrostomy, left fron-
tal sinusotomy, and left sphenoidectomy were per-
formed to drain orbital infection and treat persistent
rhinosinusitis. A dacryocystorhinostomy was per-
formed to address excessive lacrimation. A forced
duction test to investigate the cause of strabismus
had findings consistent with mechanical restriction
of the medial rectus. Pockets of pus were found
around the lamina papyracea. Drainage of the pus
revealed fibrotic tissue covering the medial rectus.

Culture of the orbital lesion was positive for mul-
tiple drug-resistant coagulase-negative Staphylococ-
cus, Haemophilus influenzae, and Acinetobacter bauman-
nii. Surgical pathology found evidence of acute and
chronic sinusitis, necrosis, and poorly formed gran-
ulomata, with plasma cell infiltration in the left nasal
contents and left cribriform region biopsy speci-
mens. Serum analysis revealed significantly elevated
C-reactive protein levels, erythrocyte sedimentation
rate, and monocyte count but normal levels of ang-
iotensin-converting enzyme (ACE), antineutrophil
cytoplasmic antibody (ANCA), thyroid-stimulating
hormone, and immunoglobulin. The patient was re-
ferred to the infectious disease service for treatment
of orbital and nasal infections, and the rheumatology
service for autoimmune evaluation. The infection
resolved; however, the patient’s restriction re-
mained. Results of a chest radiography performed
for evaluation of autoimmune disease were unre-
markable. Immunosuppressive therapy was initiated
with methotrexate to evaluate autoimmune disease.
Due to the patient’s recent fungal infection, metho-

Figure 1. Computed tomography with contrast. Soft-tissue den-
sity, with erosion of the left medial orbital wall and loss of the fat
plane between the medial orbital wall and the medial rectus muscle
(white arrow and bracket).

Figure 2. T1-weighted magnetic res-
onance imaging with contrast, fat
saturation sequence. (A) T1 fat satu-
ration with contrast; dehiscence of
the left lamina papyracea (gray arrow
and bracket); enlargement of medial
left medial rectus along the entire
length of muscle (white arrow). (B)
Thickening of the left medial orbital
wall, obscuring the medial rectus.
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trexate was selected rather than systemic corticoste-
roids as a more conservative approach to immuno-
suppression. A 6-month course of methotrexate
reduced erythrocyte sedimentation rate and C-reac-
tive protein to normal levels but failed to improve
her orbital symptoms.

A subsequent biopsy was performed 17 months after
presentation; results of analysis of the biopsy specimen
found chronic inflammation, fibrosis, ulceration, and
multinucleated giant cells. An elevated number of im-
munoglobulin G4 (IgG4) positive plasma cells was
identified, but the ratio of IgG4-to-IgG cells was not
elevated. Eosinophils were not prominent. Results of
fungal and acid-fast stains were negative. In addition,
the samples did not demonstrate evidence of oblitera-
tive phlebitis. After the clearance of the infection and
failure of the methotrexate trial, the patient was sub-
sequently placed on a trial of systemic corticosteroids,
which significantly improved her symptoms, including
diplopia.

DISCUSSION
Restrictive strabismus can result from orbital frac-

ture, iatrogenic injury, thyroid-associated ophthalmop-
athy, congenital disorders, orbital tumors, or orbital
inflammation.1 The presented case lacked clinical hall-
marks of known causes of restrictive strabismus. The
late age of onset of strabismus, at 75 years, rendered
congenital disorders, e.g., congenital EOM fibrosis,
very unlikely. A normal thyroid-stimulating hormone
level, lack of lid retraction, and an absence of constitu-
tional symptoms of thyroid disease ruled out thyroid-
associated ophthalmopathy. With a history of brain
glioma and previous radiation, tumor recurrence, sec-
ond primary, or radiation sequelae were high on the
differential diagnosis. However, an orbital tumor was
excluded because of the absence of neoplastic histology
on the biopsy specimen. Thus, delayed radiation fibro-
sis and autoimmune-mediated orbital inflammation re-
mained as possible etiologies of the medial rectus re-
striction in our patient. These remained highest on our

Figure 3. Left nasal endoscopy. (A) Crusting of the left medial orbital wall; the opening to the sphenoid sinus is visible at the bottom left
of the image (arrow); (B) Purulent drainage can be seen coming from the medial orbital wall (arrow); (C) Irritation after crust removal; (D)
Purulent drainage sampled for culture.
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differential diagnosis when considering her response
to oral steroids.

Orbital entry during ESS can cause adhesion forma-
tion between the EOM and surrounding structures.3

Huang et al.4 describe four patterns of EOM injury after
ESS. Our patient’s chronic inflammation of the medial
orbit and lamina papyracea with loss of the fat plane
could have increased the likelihood of iatrogenic injury
to the medial rectus similar to pattern III or caused
adhesions between the medial orbital wall and the
muscle. Iatrogenic injury itself is unlikely to account
for persistent granulomatous inflammation of the or-
bital medial wall seen in the case. It is possible, how-
ever, that the unidentified inflammatory disease did
not directly cause fibrosis of the muscle but only
caused the granulomatous inflammation identified on
the biopsy specimen.

Orbital inflammation, another cause of restrictive
strabismus, can result in compression or fibrosis of
orbital structures by chronic inflammation secondary
to inflammatory2 or neoplastic disease.1,5 Orbital in-
flammatory disease (OID) encompasses orbital celluli-
tis, noninfectious idiopathic orbital inflammation (IOI),
and the orbital manifestations of autoimmune disor-
ders.5 Orbital cellulitis is caused by bacterial extension
from maxillary or ethmoid sinuses and typically pres-
ents acutely with painful ophthalmoplegia, fever, and
proptosis.5 Although our patient did not present with
an acute onset of diffuse orbital cellulitis, we could not
exclude the possibility of medial rectus fibrosis second-
ary to local, chronic orbital cellulitis.

Noninfectious OID may display diffuse orbital in-
volvement or involve a single EOM. IOI, also called
orbital pseudotumor, diffusely affects the orbit, is gen-
erally limited to the eye and the orbital tissue, presents

most often with acute deep pain in the orbit with
associated headache, acute or chronic onset strabismus,
or periorbital swelling, and can affect one or both
eyes.6 Histologic findings include granulomatous in-
flammation, eosinophilia, and sclerosis.7 A case of an
infiltrative sclerotic mass that involved the EOM and
bony destruction was reported, which may be a similar
mechanism to the patient in our presentation.8

Orbital myositis, a subtype of IOI that affects a single
EOM, is the most common nonthyroid cause of orbital
muscle disease and can be idiopathic or secondary to
another inflammatory disease.9 It tends to involve the
horizontal recti muscles, followed by the vertical and
oblique muscles.10 Orbital myositis typically presents
with pain during eye movement, restriction of the in-
volved muscle, proptosis, diplopia, and conjunctival
hyperemia.10 Sinusitis and upper respiratory tract in-
fections can be complicated by orbital myositis.10,11

Corticosteroids and other agents, e.g., methotrexate,
have been shown to improve the symptoms of IOD.6

Our patient did not respond to methotrexate but did
improve with oral steroids. Despite response to ste-
roids, noninfectious IOD is unlikely in this case be-
cause of the chronic onset of her diplopia and the lack
of painful ophthalmoplegia, eosinophilia, and acute
onset typically observed in OID.

Autoimmune disease has also been implicated in
restrictive strabismus. Sarcoidosis, eosinophilic angio-
centric fibrosis (EAF), and granulomatosis with poly-
angiitis (GPA) (formerly known as Wegener granulo-
matosis) can involve the orbit and the nasal cavity.
Ocular concerns and orbital involvement are the pre-
senting symptoms for 38% of patients with sarcoid-
osis.12 Orbital symptoms of sarcoidosis include palpa-
ble mass, swelling, globe displacement, diplopia, and
ptosis.13 Pulmonary disease and elevated ACE levels
are found in most patients.14 A biopsy specimen that
demonstrates noncaseating granuloma is required for
the diagnosis of sarcoidosis.13,14 A diagnosis is typi-
cally made by age 40 years, although Stadnyk et al.15

reported an atypical onset in patients ages � 65 years,
with marked respiratory and cutaneous symptoms.
Despite granulomatous inflammation of the median
orbital wall, our patient’s advanced age, normal ACE
levels and absence of pulmonary and cutaneous symp-
toms would render this an atypical presentation of
sarcoidosis.

EAF and GPA, by contrast, may present with local or
systemic disease. EAF is an IgG4-related sclerosing
disease (IgG4-RSD), which produces tumefactive le-
sions of the sinonasal tract and the orbit with fibro-
sis.16,17 A diagnosis of IgG4-RSD is made by the histo-
logic findings of dense lymphoplasmacytic infiltrate,
“onion-skin” fibrosis, and obliterative phlebitis.18 Ele-
vated serum IgG4 is also suggestive of IgG4-RSD.18

Obliterative phlebitis is often absent in EAF, but eosin-

Figure 4. Extraocular muscle function testing, showing a normal
right eye; the left eye shows restriction on abduction, adduction,
and upward gaze; no abnormality on downward gaze was observed.
The ratings are based on 9-point scale, from �4 to �4: zero
represents normal movement; negative scores indicate limitations
in movement, in which �1 is a 25% deficit, �2 is a 50% deficit, �3
is a 75% deficit, and �4 represents no movement; and positive
scores denote movement beyond normal, in which �1 is a 25%
increase, �2 is a 50% increase, �3 is a 75% increase and �4 is a
100% increase (from Ref. 30).
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ophilia is present within the lesion.16–18 Although
IgG4-RSD is known to involve the orbit, sinonasal
tract, and, rarely, the EOM,19–21 EAF and other IgG4-
RSD are unlikely due to our patient’s unelevated se-
rum IgG4 level, normal IgG4-to-IgG plasma cell ratio,
and lack of both eosinophilic infiltrate and obliterative
phlebitis on biopsy specimens.

Sinusitis and orbital inflammation are common pre-
senting symptoms of GPA.2,22 Ocular manifestations are
seen in �50% of patients.22,23 Nasolacrimal duct obstruc-
tion due to sinus inflammation is also commonly re-
ported.23 The contiguous form of GPA spreads from the
paranasal sinuses through the medial orbital wall to the
orbit. Woo et al.2 reported that 17 of 20 patients with an
orbital mass also had sinus disease; 3 of 15 patients with
diplopia also had direct infiltration of the EOM. An ele-
vated ANCA value is observed in GPA, with a sensitivity
of 80% in patients with limited disease.24 Vasculitis or
granulomatous inflammation is seen in 75 to 85% of
cases.25 Sinonasal manifestations include nasal obstruc-
tion, nasal septum perforation, bony erosion or formation
of the sinuses, and nasolacrimal duct obstruction.22

The American College of Rheumatology classifica-
tion criteria for GPA26 require at least two of the fol-
lowing: abnormal urinary sediment, abnormal findings
on chest radiograph, oral ulcers or nasal discharge,
granulomatous inflammation on biopsy specimen. Our
patient presented with chronic nasolacrimal duct dis-
ease, nasal discharge, and granuloma and necrosis on a
biopsy specimen of nasal mucosa, which was consis-
tent with GPA. The unremarkable chest radiograph
and unelevated ANCA levels can be seen in the limited
form of GPA. Methotrexate has been reported as a
treatment option for GPA.27–29 Despite a response to
steroids, the diagnosis of GPA was difficult to confirm
in our case due to a normal ANCA value, failure of
methotrexate treatment, and the inability to rule out
other causes of orbital granulomatous inflammation,
e.g., orbital cellulitis.

The presentation of restrictive strabismus due to fi-
brosis of the medial rectus reported in this patient did
not fit a single diagnostic category. A factor that im-
peded diagnosis was that the most likely conditions,
atypical GPA, IOI, and sarcoidosis, are diagnoses of
exclusion. We postulated that an inflammatory process
may have originated in the medial orbital wall, ex-
tended into the orbit, and led to fibrosis of the medial
rectus. Inflammation may have damaged the superior
division of the oculomotor nerve that supplies the le-
vator palpebrae superioris and superior tarsal muscle,
which resulted in the observed ipsilateral ptosis. Such
a chronic inflammatory process would be consistent
with an atypical, painless presentation of medial rectus
restriction. Fibrosis from iatrogenic injury with under-
lying autoimmune disease, although unlikely given the
onset of initial symptoms before surgery at an outside

facility, could also account for granulomas and eleve-
ated erythrocyte sedimentation rate and C-reactive
protein levels . Improvement of orbital symptoms with
corticosteroids supported the diagnosis of an autoim-
mune or inflammatory process such as atypical GPA,
IOI, or IgG4-RSD.

CONCLUSION
We presented a case of unilateral mechanical restric-

tion of the medial rectus muscle, with accompanying
ptosis and strabismus, most likely due to a condition of
unknown inflammatory origin. The differential diag-
nosis of orbital inflammatory conditions must include
commonly known autoimmune diseases as well as
atypical GPA, IOI, or IgG4-RSD.
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