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MR Imaging of Orbital Inflammatory
Pseudotumors with Extraorbital
Extension

Objective: To demonstrate a variety of MR imaging findings of orbital inflam-
matory pseudotumors with extraorbital extension.

Materials and Methods: We retrospectively reviewed the MR features of five
patients, who were diagnosed clinically and radiologically as having an orbital
inflammatory pseudotumor with extraorbital extension. 

Results: The types of orbital pseudotumors were a mass in the orbital apex (n
= 3), diffuse form (n = 2), and myositis (n = 1). The extraorbital extension of the
orbital pseudotumor passed through the superior orbital fissure in all cases,
through the inferior orbital fissure in two cases, and through the optic canal in one
case. The orbital lesions extended into the following areas: the cavernous sinus
(n = 4), the middle cranial fossa (n = 4), Meckel’s cave (n = 2), the petrous apex
(n = 2), the clivus (n = 2), the pterygopalatine fossa and infratemporal fossa (n =
2), the foramen rotundum (n = 1), the paranasal sinus (n = 1), and the infraorbital
foramen (n = 1). On MR imaging, the lesions appeared as an isosignal intensity
with gray matter on the T1-weighted images, as a low signal intensity on the T2-
weighted images and showed a marked enhancement on the post-gadolinium-
diethylene triamine pentaacetic acid (post-Gd-DTPA) T1-sequences. The symp-
toms of all of the patients improved when they were given high doses of steroids.
Three of the five patients experienced a recurrence. 

Conclusion: MR imaging is useful for demonstrating the presence of a variety
of extraorbital extensions of orbital inflammatory pseudotumors. 

n idiopathic orbital inflammatory pseudotumor represents a nongranulo-
matous inflammatory process in the orbit or the eye with no known local
or systemic cause. It is diagnosed by exclusion, based on the patient’s

history, clinical course, the response to steroid therapy, laboratory tests and, in a
limited number of cases, a biopsy. The extension of the lesion beyond the orbit or
even intracranially is quite rare. Such an extension consists of a nonspecific inflamma-
tory tissue of the orbit that extends through one or more foramina into the adjacent
extraorbital or intracranial structures. The extension commonly develops through the
superior orbital fissure into the middle cranial fossa and the cavernous sinus (1, 2). 

We report on the clinical features and the MR imaging findings of five cases of these
unusual orbital inflammatory pseudotumors with extraorbital extension.

MATERIALS AND METHODS

This study was conducted as a retrospective review of the clinical and MR features
of five patients (four men and one woman), who were diagnosed clinically and
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radiologically as having an orbital inflammatory pseudotu-
mor with an extraorbital or intracranial extension. Their
ages ranged from 32 to 63 years (mean, 50.8 years).

An orbit MRI was performed on all patients using a 0.5T,
1.0T or 1.5T super-conducting system. Spin-echo T1-
weighted images (TR/TE, 400 500/13 15 msec) and T2-
weighted images (TR/TE, 3500 4000/90 100 msec) in
the axial and coronal planes were obtained from all
patients. The images were acquired with a section
thickness of 3 5 mm, a matrix of 256 256, and a field of
view of 20 22 cm. All of the patients underwent T1-
weighted axial and coronal imaging after the IV adminis-
tration of Gd-DTPA. Spin-echo T1-weighted images with
fat suppression, prior to and after the administration of Gd-
DTPA, were obtained from three patients. Two patients
underwent an orbit CT examination. Three patients
underwent repeated MRI due to recurrence. A biopsy was
performed on two patients, namely a needle biopsy in one
case and an open biopsy in the other. In this study, we
evaluated the findings of the orbital inflammatory pseudo-
tumors with their extraorbital extensions with regard to
the location of the lesion, the MR signal intensity and the
CT density of the lesion, as well as the degree of contrast
enhancement. 

RESULTS

Table 1 summarizes the clinical and neuroimaging
characteristics of the five patients. Four of the five patients
had a unilateral orbital inflammatory pseudotumor, while
the remaining patient had a bilateral lesion. The types of
orbital pseudotumors were a mass in the orbital apex (n =
3), a diffuse form (n = 2), and a myositis (n = 1). All of the
patients had a variety of symptoms, such as decreased
visual acuity (n = 4), diplopia (n = 4), proptosis (n = 3),
ocular or facial pain (n = 3), and a headache (n = 1).

All of the patients experienced a chronic onset. An
intracranial extension of the orbital pseudotumor through
the superior orbital fissure was found in all cases (Fig. 1).
The extension was observed through the inferior orbital
fissure in two patients (Fig. 2), and through the optic canal
in one case. The orbital lesions extended into the
cavernous sinuses with a mass lesion being found in four
patients, three of whom showed a narrowing and encase-
ment of the cavernous carotid artery (Fig. 3). The
extension was also found in the following areas: the middle
cranial fossa (n = 4), the pterygopalatine fossa and
infratemporal fossa (n = 2), Meckel’s cave (n = 2), the
petrous apex (n = 2), the clivus (n = 2), the foramen
rotundum (n = 1), the paranasal sinus (n = 1), and the
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Table 1. The Clinical and Neuroimaging Characteristics of the Six Patients

Patients 1 2 3 4 5

Sex/Age M/58 M/63 M/55 M/32 M/46
Onset Chronic Chronic Chronic Chronic Chronic
Recurrence Y Y N N Y
Side Left Both Left Left Right
Symptoms Facial pain VA VA VA Proptosis

Diplopia Proptosis Proptosis Diplopia Facial pain
VA Facial pain Diplopia Headache Diplopia

Type of orbital pseudotumor Diffuse Diffuse Mass in OA Mass in OA Mass in OA myositis
Route of direct intracranial spread SOF IOF, SOF SOF, IOF, OC SOF SOF
Location of intracranial lesions CS, MCF F. rotundum CS, MCF,PPF, CS, MCF CS, MCF, PA, 

PPF, ITF, ITF, PNS, PA, Clivus, MC
Infraorbital foramen Clivus, MC

Meningeal lesion Y N Y Y Y
Brain edema N N Y Y Y
MR T1 Iso Iso Iso Iso Iso
MR T2 Low Low Low Low Low
MR Gd-DTPA +++ ++ +++ +++ +++
CT density NA Iso NA NA Iso
Efficacy of steroid Y Y Y Y Y
Biopsy NA Y NA NA Y

Note. VA = visual acuity, OA = orbital apex, SOF = superior orbital fissure, IOF = inferior orbital fissure, OC = optic canal, CS = cavernous sinus, 
MCF = middle cranial fossa, PPF = pterygopalatine fossa, ITF = infratemporal fossa, PNS = paranasal sinus, PA = petrous apex, MC = Meckel’s cave, 
F = foramen, Y = yes, N = no, ++ = moderate enhancement, +++ = strong enhancement, NA = not available



infraorbital foramen (n = 1). The lesions appeared as an
isosignal intensity with gray matter on the T1-weighted
images, a low signal intensity on the T2-weighted images
and showed a marked enhancement on the Gd-DTPA T1-
weighted images. In all cases, except for one patient with a
dominant extension through the inferior orbital fissure,
there was a diffuse meningeal enhancement; three of these
were also combined with a brain edema. Two patients who
underwent CT studies showed an iso-density to the brain
parenchyma with strong enhancement.

The pathological findings of the two patients who
underwent a biopsy showed chronic inflammatory cells

with fibrosis. All of the patients were given high doses of
steroids, which resulted in a reduction in the symptoms.
Three of the five patients experienced a recurrence. 

DISCUSSION

A pseudotumor of the orbit is a clinical and pathologic
condition involving an idiopathic inflammation of the
orbital contents that is not related to an infection,
neoplasm, or systemic disease (1, 3, 4). The term orbital
pseudotumor was originally intended to include all non-
neoplastic disorders, but is now limited to those lesions
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Fig. 1. Case 1. A 58-year-old man with
diplopia and trigeminal neuralgia.
A. An initial MR image with fat
suppressed postcontrast coronal T1-
weighted images shows increased
thickness of the left rectus muscles with
dense contrast enhancement, combined
with a soft tissue mass in the superome-
dial aspect of the extra-conal space. A
mild infiltration into the left orbital fat is
also noted. The symptoms improved
after steroid treatment.
B-D. Follow-up MR images obtained
after five months. 
Postcontrast T1-weighted images with
fat suppression show a recurrence.
Diffuse infiltrating enhancement in the
left orbital fossa and apex is seen along
with an increase in the thickness of the
rectus muscles; this extends posteriorly
through the superior orbital fissure into
the left cavernous sinus and adjacent
temporal pachymeninges (arrows).
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that are idiopathic in nature (1, 2). The incidence of orbital
pseudotumors has been reported to be 9% of all orbital
mass lesions. They are most often confined to the orbit and
frequently involve the lacrimal gland and the muscular

cone (5). 
The symptoms of idiopathic pseudotumors reflect the

degree of the inflammatory response (acute, subacute, or
chronic) and the location of the inflammatory tissue. In the
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Fig. 2. Case 2. A 63-year-old man with bilateral proptosis.
A. Orbital CT with bone setting shows a widening of the bilateral pterygopalatine fossae (white arrows) and the infraorbital foramina
(small arrows).
B, C. T1-weighted images with fat suppression show diffuse, ill-defined infiltration into the bilateral orbital fossae with involvement of the
lacrimal glands and the rectus muscles. The lesions extend into the bilateral pterygopalatine and infratemporal fossae (white arrows),
and infraorbital foramina (black arrows). 
D. T2-weighted image demonstrates that the lesions show low signal intensity. The orbital lesions extend posteriorly through the inferior
orbital fissures (arrows).
E, F. Postcontrast T1-weighted images reveal marked enhancement.
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chronic sclerosing form that evolves over weeks and
months, the signs of fixation of the orbital structures and
the mass effect are more prominent. This is associated with
slowly progressive visual loss, diplopia and proptosis. A
pseudotumor in acute form is more responsive to high
doses of systemically administered prednisone than a

chronic lesion. The complete resolution of the inflamma-
tion may ensue, although a recurrence may occur in the
same or other orbit (1, 4). 

Pathologically, orbital pseudotumors show a nonspecific
infiltration of inflammatory cells composed of lympho-
cytes, plasma cells, neutrophils, and macrophages. Varying
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Fig. 3. Case 5. A 46-year-old man with a right proptosis and diplopia.
A, B. Axial T1-weighted image (A) and T2-weighted image (B) reveal a low signal mass in the right orbital apex extending into the
cavernous sinus and middle cranial fossa. Marked narrowing and encasement of the cavernous carotid artery is seen. 
C. Postcontrast T1-weighted image shows that the lesions are markedly enhanced. Diffuse meningeal thickening with marked enhance-
ment is also noted. Ipsilateral medial and lateral rectus muscles are slightly thickened with some infiltration into the orbital fossa.
D, E. One year later, the follow-up T2-weighted image (D) and postcontrast T1-weighted image (E) show new lesions in the left
temporalis muscle (arrows), left orbital fossa and left preorbital space. The lesions show a low signal intensity on the T2-weighted image
with strong enhancement.
F. One year later, the follow-up T2-weighted image shows newly developed low signal lesions in the bilateral orbital fossae, orbital apices
and the bilateral cavernous sinuses.
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degrees of fibrosis may be observed depending on the
chronicity of the disease (2, 3). 

The disease can be categorized according to which
orbital structure is predominantly involved. Myositis (one
or more extraocular muscles), dacryoadenitis (lacrimal
gland), periscleritis including Tenon’s space, trochleitis,
perineuritis (outer dural sheath of the optic nerve and
adjacent fat) and the diffuse form can be distinguished
according to their location. The inflammatory process
within the orbital fat may be localized, and this process can
simulate a tumor or may be diffuse within the fatty tissue.
The involvement of the lacrimal gland and muscle cone is
particularly common (4, 6). 

Three major openings are observed in the posterior
orbit. The first is the superior orbital fissure that communi-
cates with the middle cranial fossa. The second is the
medial to superior orbital fissure which constitutes the
optic canal, and which is separated by the optic strut. The
third is the inferior orbital fissure which connects the orbit
with the infratemporal and pterygopalatine fossae (7). 

An idiopathic orbital pseudotumor is commonly
restricted to the orbit. However, an extension beyond the
orbit can occur in cases of extensive and chronic orbital
inflammation (1). The middle cranial fossa and cavernous
sinus are the two most common locations into which
extensions are observed. A direct intracranial spread can
occur through the superior orbital fissure, the inferior
orbital fissure or the optic canal. An extension of the lesion
into the pterygopalatine and infratemporal fossae probably
reflects a chronic inflammatory lesion extending through
the inferior orbital fissure (1, 2, 8). 

Clifton et al. (8) reported direct evidence of an intracra-
nial extension through the superior orbital fissure, with the
following patterns being identified: i) abnormal soft tissue
extending through and obliterating the normal fatty plane
at the superior orbital fissure into the middle cranial fossa;
ii) an expansion of the ipsilateral cavernous sinus; and iii)
an abnormal thickening and/or enhancement of the
meninges more distantly, in continuity with the orbital
lesion. The spread of the lesion into the adjacent paranasal
sinuses, although rare, is well documented. Ayala et al. (9)
reported that a chronic orbital pseudotumor slowly
progressed to the anterior cranial fossa and that the
pathway for the extension from the orbit into the anterior
cranial fossa could be the anterior ethmoid foramen for the
anterior ethmoidal artery. When a pseudotumor invades
the cavernous sinus, the process is usually considered to be
part of Tolosa-Hunt syndrome (10 12).

An analysis of our five cases showed that the two most
common locations of the extension were the middle cranial
fossa and the cavernous sinus. An extension through the

superior orbital fissure occurred in all cases, through the
inferior orbital fissure in two cases and through the optic
canal in one case. All cases had a chronic onset with
extensive fibrosis, and three patients experienced a
recurrence. We thought that these factors would lead to an
extraorbital extension of the orbital pseutotumor. 

The radiological findings in a pseudotumor are character-
ized by inflammatory changes in the various intraorbital
structures, such as the globe, the lacrimal glands, the
extraocular muscles, the orbital fat and the optic nerve.
The CT findings do not allow idiopathic orbital inflamma-
tion to be unequivocally distinguished from other orbital
mass lesions. They usually show an abnormal intraorbital
soft tissue mass density, which varies considerably in size,
shape, and location. A bony change reflected by a hyperos-
tosis and a remodeling favors the diagnosis of a long-
standing benign process, such as a pseudotumor that is
sometimes found to extend through the superior orbital
fissure and to enlarge and erode the fissure as compared to
the normal side. MRI shows a hypointense lesion on the
T1- and T2-weighted images (possibly reflecting the
fibrotic changes), and shows marked gadolinium enhance-
ment. Fat suppression techniques clearly show an optic
nerve sheath lesion and intraorbital inflammation (1, 2, 4,
6, 9).

A prompt response to steroid treatment, in conjunction
with the radiological findings, supports the diagnosis of a
pseudotumor. However, the diagnosis may be more
difficult in the subacute and chronic forms. Sometimes, a
chronic idiopathic inflammatory pseudotumor can simulate
lymphoma, particularly when there is no history of an
acute onset (1, 2). A trial of steroids may cause the mass to
shrink and eliminate the need for an orbital biopsy or
surgery.

The differential diagnosis is extensive. It consists of
infection (bacterial, tuberculosis, fungal, viral), lipogranu-
loma, fibrous dysplasia, histiocytosis, fibrous histiocytosis,
fibromatosis, fibrosarcoma, periosteal fasciitis, nodular
fasciitis, amyloidosis, Wegener’s granulomatosis, lethal
midline granuloma, polyarteritis nodosa, sarcoidosis, and
lymphoma (2). 

The method of treating an idiopathic orbital inflamma-
tion varies. Initial treatment is with high-dose corticos-
teroids, but this is not always effective. Surgery with a
biopsy is indicated when there is no response to the steroid
regimen, in order to rule out a neoplasm and to
decompress the vital structures. However, this usually does
not cure the lesion. Radiotherapy should be used when
there is no preponderance of fibrotic tissue, if there is no
improvement after the steroid therapy and if the symptoms
progress (2, 4).
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In conclusion, an intraorbital pseudotumor with
extensive and chronic inflammation can extend into the
extraorbital location, possibly inducing more serious and
widespread clinical symptoms. Although invasive orbital
pseudotumors are uncommon, a pseudotumor should be
considered in the differential diagnosis of orbital masses
that extend beyond the confines of the bony orbit. Prompt
recognition of these rare findings of an orbital pseudotu-
mor assists in the choice of appropriate therapy and
eliminates the need for unwarranted biopsy or surgery.
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