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1 | INTRODUCTION

Idiopathic sclerosing orbital inflammation (ISOI) is a progressive dis-
ease damaging the orbital structure by fibrotic tissue entrapment in
human patients (Rootman et al., 1994). Pain, proptosis, eyelid swelling,

and ptosis are common clinical signs in ISOI patients. Treatment out-
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comes are often disappointing, and early and aggressive immunosup-
pressive therapy has been suggested (Rootman et al., 1994). Similar
orbital manifestation of sclerosing disease was also reported in cats
(Billson et al., 2006). A retrospective study by Billson et al. (2006)
reviewed seven cases of feline idiopathic sclerosing orbital pseudotu-

mor, including the clinical presentations, management, and pathologic
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FIGURE 1 Clinical signs of right upper eyelid retraction and progression of the right eye corneal granulation. (a) Photograph taken on the day
of the first magnetic resonance imaging (MRI) scan. Obvious right upper eyelid retraction and mild lagophthalmos are seen in right eye. (b)
Photograph taken on the day of the second MRI scan, approximately 1 month after the first MRI scan. Despite restarting immunosuppressive
glucocorticoid therapy, the clinical signs progressed after initial improvement. (c) Photograph taken on the day of the third MRl scan,
approximately 3 months after the first MRI scan. The right eye displays severe exposure keratopathy with extensive corneal granulation. The
degree of the right eye lagophthalmos and upper eyelid retraction becomes worse in comparison with that of the second MRI scan

findings. The treatment responses were poor in all cases. All cats ulti-
mately underwent enucleation surgery for symptom relief. And due to
its progressive characteristic and unresponsiveness to therapy, most
cats were euthanized (Billson et al., 2006). In the study of Bell et al.
(2011), the term feline restrictive orbital myofibroblastic sarcoma was
introduced to describe the aggressive nature and neoplastic course of
the idiopathic sclerosing orbital disease in felines.

In this report, we present the clinical, magnetic resonance imaging
(MRI), and histopathology features of a feline case with retracted right

upper eyelid and reduced right eye retropulsion.

2 | CASE DESCRIPTION

2.1 | Clinical ophthalmic and MRI findings
An 11-year-old castrated male American Shorthair cat with retracted
OD eyelids, OD corneal ulceration, and OD high intraocular pressure
was referred to the ophthalmology clinic for ophthalmic evaluation.

The cat was obese (BCS 7/9, 5.98 kg) with normal spirit on phys-
ical examination. On ophthalmic examination, right eye lagophthal-
mos, obvious retracted right upper eyelid, and resistant to retropul-
sion were noted. Other abnormalities of the right eye included high
intraocular pressure (HIOP, 31 mmHg), negative menace response,
and corneal ulceration. The results of ophthalmic examination of the
left eye were unremarkable. The values of blood examination were
within normal limits. Drops of 0.3% Tobramycin eye drop (Tobrex,
Alcon, U.S.A)) and 2% dorzolamide with 0.5% timolol eye drop (Cosopt,
Laboratories Merck Sharp & Dohme-Chibret) were prescribed for the
corneal ulceration and high intraocular pressure of the right eye. How-
ever, the clinical signs (Figure 1a) and HIOP (31-35 mmHg) were per-
sistent and even worsened under eyedrops for the first 2 weeks of
treatment.

The first MRI scan was performed (Figure 2). The sequences used
for evaluation included T1-weighed (T1W), T2-weighted (T2W), T1-

weighted fat suppression (T1W FS), fluid-attenuated inversion recov-
ery (FLAIR), spiral three-dimensional T1-weighted TFE (s3D TAW TFE),
post contrast T1W, and post contrast s3D TAW TFE. In the scans, the
most prominent finding was the increased volume of the extraocular
muscles (EOMs) of the right eye, especially the medial and dorsal rec-
tus muscles. In the slices that the diameter of the muscles can be clearly
measured, the right medial rectus muscle was about 1.5 times larger
than the left one. Through three-dimensional sequences, detailed eval-
uation of the lesion was made. The enlargement of the right EOMs was
generally smooth and even from the origin to the insertion point. No
focal mass lesion presented. Besides the EOMs, other structural abnor-
malities of the right eye including the protrusion of the bulbus oculi,
decreased retrobulbar adipose tissue, increased size of anterior cham-
ber and the thickness of sclera and cornea, which could be well appre-
ciated in dorsal plane.

In a few areas within the EOMs, patchy hyperintensity in TIW
images was noted. Markedly increased signal intensity of right extra
ocular muscles, sclera, and cornea of right eye in T2W, FLAIR, and
fat stat sequences was noted. After intravenous gadolinium injection,
those lesions were strongly contrast enhanced.

An oval cystic mass was found on the rostro-medial aspect of the
right globe. It was composed of two parts. The lateral part was hyper-
intense in T2W images and the signal was voided in FLAIR sequence
without contrast enhancement. The medial part was hyperintense in
T1W, T2W, and fat stat images when it was compared to EOMs. Homo-
geneous enhancement was noted after contrast injection. Consider-
ing the aqueous secretion of the third eyelid gland in cats, the cystic
mass was likely to be this structure, of which the outflow ducts were
obstructed due to the periorbital soft tissue swelling. The orbit was
intact, and no signs of bone lysis were found.

Right eye biopsy surgery was performed following an MRI scan
under the same anaesthesia period. However, based on the MRI
images, the affected tissue could not be approached easily with-
out an enucleation surgery. Only the right bulbar conjunctiva near

the retracted lateral canthus was incised for histopathological
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FIGURE 2 The first magnetic resonance imaging (MRI) scan images. (a) T1-weighted sequence image. (b) T1-weighted contrast enhancement
sequence image. (c) T1-weighted fat suppression sequence image. (d) T2-weighted sequence image. Increased signal intensity and thickness of the
right eye periorbital tissue are seen under T1-weighted, T2-weighted, and T1-weighted fat suppression sequences. The affected soft tissues are
most likely the right medial rectus muscle, dorsal oblique muscle, and ventral rectus muscle. The right eye periorbital tissue is strongly
contrast-enhanced. The deformed right globe is likely caused by the pressure from the surrounding tissue

examination. The histopathological finding was conjunctivitis with
prominent fibrosis and mild oedema.

According to the findings of the clinical presentation, ophthalmic
examination, and the first MRI images, the differential diagnoses
included idiopathic sclerosing orbital pseudotumor (ISOP), feline
restrictive orbital myofibroblastic sarcoma (FROMS), and immune-
mediated myositis. Prednisolone was prescribed after the first MRI
examination. From the third week of the first presentation, an immuno-
suppressive dosage of steroid therapy at 2 mg/kg/day was given for
4 days, and the dosage was tapered to the anti-inflammatory dosage
at 1 mg/kg/day for the following 4 days. After taking prednisolone for
1 week, the clinical signs of OD were improved, including returning to
the reference range of OD intraocular pressure (17 mmHg), improved
motility of eyelids and retropulsion of the globe, and more easily
observed globe. The owner noticed reduced periorbital swelling and
less deformed palpebral fissure when the cat was under the immuno-
suppressive dosage. However, the right upper eyelid retraction gradu-
ally worsened. Hence, the prednisolone was resumed to the immuno-
suppressive dose (2 mg/kg/day), and the dosage was adjusted based on

the clinical signs and owner’s observation weekly.

The second MRI scan was performed 1 month after the first MRI
examination to determine the treatment response of steroid ther-
apy when the cat had taken the immunosuppressive dosage of pred-
nisolone at 2 mg/kg/day for 2 weeks. On the day of the second MRI
scan, the clinical signs progressed after initial improvement (Figure 1b).
When compared with the previous MRI images, the difference of signal
intensity of bilateral EOMs in T2W images reduced, especially in seg-
ments closer to the muscle origins. Though the anatomic orientation of
every slice was impossible to be the same between the first and second
MRI scans, decreased diameter of the right extraocular muscles was
found in most of the images in transverse and dorsal planes. The size
of the enlarged right third eyelid gland reduced greatly (Figure 3), and
the cystic mass found in the first MRI scan was not found in the second
MRI scan.

After the second MRl examination, the prednisolone was readjusted
to a higher immunosuppressive dosage at 4 mg/kg/day and tapered
gradually from 4 mg/kg/day to 2 mg/kg/day over a course of 3 weeks.

While the clinical signs of the right eyelid retraction and lagoph-
thalmos were stable under the higher immunosuppressive dosage of

prednisolone, the OD keratitis and corneal granulation became more
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FIGURE 3 The second magnetic resonance imaging (MRI) scan images, approximately 1 month after the first MRI scan. (a) T1-weighted
sequence image. (b) T1-weighted contrast enhancement sequence image. (c) T1-weighted fat suppression sequence image. (d) T2-weighted
sequence image. Compared with the first MRI images, the T2-weighted signal intensity and extent of contrast enhancement of the right periorbital
tissue decrease. And the diameter of the extraocular muscle deceases as well

apparent. After 3 weeks of steroid therapy at the immunosuppressive
dosage, the levels of serum alanine aminotransferase (2507.0 U/L) and
aspartate aminotransferase (1230 U/L) were elevated, and poor spirit
and appetite were noted. The decision of tapering the dosage of pred-
nisolone gradually from 2 mg/kg/d to 1 mg/kg/d was made due to sub-
stantial adverse effects of high dosage of prednisolone. S-adenosyl-L-
methionine at 33 mg/kg/day bid was then prescribed, and the dosage of
prednisolone was further tapered from 1 mg/kg/day to 0.5 mg/kg/day
in the following week.

The cat’s spirit and appetite were improved after 1 week of sup-
portive treatment and tapering the dosage of oral prednisolone. The
retracted upper eyelid, keratitis and granulation of OD cornea pro-
gressed substantially (Figure 1c) during the period of tapering oral
prednisolone. Because the long-term steroid therapy-related systemic
complications were significant and no obvious clinical improvement
was noted even under higher immunosuppressive dosage of steroid
therapy, the decision of having the third MRI scan and right eye enu-
cleation surgery was made 4 months after the first presentation.

The third MRI examination was performed approximately 2 months
after the second MRI examination. No significant changes were found

when compared with the second MRI examination except a periodon-

TABLE 1 Comparison of the mean apparent diffusion coefficient
(ADC) values of the three regions of interest (ROls) between the
abnormal right extraocular muscles (EOMs) and normal left EOMs in
magnetic resonance imaging (MRI) scans

ADC value Right EOMs Left EOMs
First ROI 1.07 0.241
Second ROI 0.921 0.537
Third ROI 0.843 0.14

Note: Unit for ADC value is 1073 mm?/s.

tal mass was found in the right upper side of the oral cavity. Diffusion-
weighted imaging (DWI) sequence and apparent diffusion coefficient
(ADC) map were acquired for objective analysis of the EOMs. Three
regions of interest (ROI) with the size of 2 mm? in bilateral EOMs in
DWI images were outlined, and ADC measurements were calculated
as shown in Table 1. The ADC values of the right EOMs were higher
than the left ones. ADC values with the same size of two ROl in tempo-
ral muscles were 0.537 and 0.402 10-3 mm?/s, both were lower than
that of the right EOMs.
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FIGURE 4 Histopathological findings of the junction of periorbital tissue (P) and conjunctiva of upper eyelid (C) near the region of medial
canthus of right eyeball. (a) Haematoxylin-eosin staining. Bar = 500 um. (b) Masson’s trichrome staining. bar = 500 um. Within the dense
collagenous fibrous stroma, there are loosely arranged scattered slender fibroblast-like cells along with congestion, haemorrhage, and minimal
lymphocytic infiltration. Inset of (a): Showing scattered slender fibroblast-like cells embedded within the collagenous stroma. bar = 50 um

Right eye enucleation surgery was performed by standard enucle-
ation approach under general anaesthesia. Increased thickness and
stiffness of both upper and lower eyelids were noted at surgery. The
right globe, abnormal periorbital tissue, and OD upper and lower eye-
lids were taken for histopathological examination. The surgical wound
healed well, and no abnormality was noted in the follow-up revisits.
The oral mass was excised at the other veterinary clinic several months
after the enucleation. The histopathological diagnosis of the gingival
mass was odontogenic fibroma. Five months after the enucleation, the
follow-up telephone communication with the owner confirmed that
there was no sign of recurrence of the disease in the right eye, and no

abnormal clinical sign was noted in the left eye.

2.2 | Histopathological findings

Histopathological examination of the right globe, periorbital tissue,
and upper and lower eyelids revealed no evidence of neoplastic trans-
formation or infection. Multifocal to coalescent marked collagenous
fibrosis was found in the upper and lower eyelids, anterior sclera and
episcleral soft tissue, and periorbital tissue (Figure 4a). The upper and
lower eyelids were the only places where the fibrosis extended into the
superficial region of the underlying muscularis. Although mild prolifer-
ation of loosely arranged slender fibroblast-like cells was also seen in
the fibrotic regions, particularly in the region around medial canthus
(Figure 4a), no evidence of infiltration of more dense neoplastic spin-
dle cells was found. Within the fibrotic regions, highlighted by Mas-
son’s trichrome staining (Figure 4b), there was also sporadic mild to
moderate lymphocytic infiltration. The cornea of the right eye had mul-
tifocal to coalescent severe ulceration with apparent hyperplasia and
keratinization of the remaining epithelium, marked fibroplasia, angio-
genesis, and fibrosis, and minimal pigmentation in the underlying upper
stroma. Additionally, there were multifocal severe neutrophilic infiltra-
tion and mild to moderate haemorrhage with some hemosiderin depo-

sition, which was highlighted by Perls Prussian blue staining. Occasion-

ally, sections of hair shaft were observed within the severely ulcerated
surface of the cornea. Mild focal lymphocytic infiltration, mild fibro-
sis, and severe oedema were noted in one side of the ciliary body. For-
mation of iridociliary cysts lined by single-layered pigmented cells was
seen in the iris and ciliary body.

Immunohistochemical (IHC) staining for smooth muscle actin
(SMA), vimentin, S-100 protein, and glial fibrillary acidic protein (GFAP)
was performed. The result showed scattered to occasionally coales-
cent weak to evident SMA-positive foci in some of those areas display-
ing marked collagenous fibrosis with slender fibroblast-like cells under
HE and Masson’s trichrome staining. The affected tissues included the
periorbital tissue, conjunctiva of upper eyelid, junction of upper and
lower eyelids, and third eyelid (Figure 5a-d), and the SMA-positive foci
were merely distributed in the region near the medial canthus. In addi-
tion, an apparent SMA-positive zone was also seen in the granulation
zone of the upper stroma of the ulcerated cornea (Figure 5¢). No SMA-
positive foci were found in the skin of upper eyelid, both of the skin and
conjunctiva of lower eyelid, the periorbital tissue of lateral canthus, and
the perisclera and episclera. The aforementioned SMA-positive regions
displayed less apparent vimentin positivity, minimal or no S-100 posi-
tivity, and no GFAP positivity.

3 | DISCUSSION

The progressive sclerosing orbital disease in cats has recently
been renamed as feline restrictive orbital myofibroblastic sarcoma
(FROMS), based on the aggressive neoplastic process of the disease
affecting the orbital tissue (Bell et al., 2011). An early and accurate
diagnosis for FROMS is important due to its progressive nature and
poor prognosis. The common clinical signs of FROMS include ulcer-
ative keratitis, lagophthalmos, thickened eyelid, restrictive mobility
of eyelid, and reduced retropulsion of the globe (Bell et al., 2011).
Owing to the malignant nature of FROMS, bilateral orbital and other

tissue involvement would greatly impact the quality of life of the
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FIGURE 5

Immunohistochemical staining results of smooth muscle actin (SMA). (a) Junction of periorbital tissue (P) and conjunctiva of upper

eyelid (C) near the region of medial canthus of right eyeball. bar = 1000 um. (b) Soft tissue at the junction of upper and lower eyelids at the medial
canthus aspect of right eyeball. bar = 1000 um. (c) Soft tissue of the base of third eyelid at the medial canthus aspect of right eyeball. bar =

1000 um. (d) Third eyelid of right eyeball. bar = 1000 um. (e) Cornea of right eyeball. bar = 200 um. Scattered to occasionally coalescent
SMA-positive foci are randomly distributed in the regions near the medial canthus of the periorbital tissue, conjunctiva of upper eyelid, junction of
upper and lower eyelids, and third eyelid. A liner SMA-positive zone is also seen in the granulation zone of the upper stroma of the ulcerated
cornea. Inset of (a): Showing higher magnification of SMA-positive cells. Bar = 200 um

affected cats, and euthanasia is often chosen in the later stage of the
disease.

In the present case, the level of the right eyelid retraction and peri-
orbital stiffness still progressed gradually even under the oral pred-
nisolone management. No local invasion and/or infiltration to the sur-
rounding tissue as that seen in neoplastic lesions was noted in the serial
MRI scans. No left eye involvement was noted via clinical examination
and MRIimages. The gradually progressed corneal granulation and ker-
atitis might be caused by the worsened lagophthalmos.

Although the clinical presentations with the retracted eyelid and
reduced globe retropulsion were very similar to those of the previously
reported FROMS cases, the course of the disease was not aggressive,
and no bilateral involvement was seen in our case. We could not assure
that the limited progress seen in our case was due to the steroid ther-
apy or the nature course of the disease. However, there was obvious
improvement in the periorbital swelling, globe retropulsion and previ-

ously persistent HIOP following oral prednisolone treatment, suggest-
ing that there was possible involvement of inflammation in the disease.

The MRI findings of the FROMS-affected cat described by Thomasy
et al. (2013) included mild thickening of the retrobulbar soft tissue lin-
ing and weakened signal of the retrobulbar fat; heterogenous hyper-
intensity of the left retrobulbar soft tissue was found in the short tau
inversion recovery (STIR) image, and the thickened retrobulbar tissue
showed no abnormal signal intensity in T1 and T2W images; the T1-
weighted post-contrast images showed an increased signal intensity of
the retrobulbar tissue.

In our case, the MRI showed markedly increased signal intensity
of right EOMs, sclera, and cornea of right eye in T2W, FLAIR, and fat
stat sequences accompanied with obvious contrast enhancement. It
was found that the EOMs were enlarged, which may contribute to
the diminished volume of retrobulbar adipose tissue. Considering the
small size of the feline orbital structure, three-dimensional imaging
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acquisition was chosen to provide better detail of the lesion. The slice
thickness can be reduced significantly than that in conventional imag-
ing, permitting high spatial resolution and lessening the likelihood of
missing any insignificant lesions (Fleming et al., 2019). In the three
scans, no mass was found in the retro- or peri-bulbar areas. And despite
the enlargement, the alignment and contour of the extraocular muscle
bundles were mostly unchanged, which were different from that found
in the previous case report (Thomasy et al., 2013).

DWI and ADC maps were acquired, and increased ADC values of the
right EOMs were measured. DWI is a technique that measures the ran-
dom motion of water molecules in tissue and can be quantified by the
ADC. DWI and ADC maps were used in human medicine helping dis-
tinguish orbital tumour and inflammation, or differentiate benign and
malignant soft tissue tumours. Increased cell density and decreased
extracellular space in malignant tumours will hinder the movement
of water molecules and therefore have decreased ADC values (Wang
etal.,, 2021). Also, the tumour stroma produced by activated fibroblasts
was found to be inversely correlated to ADC value (Hauge et al., 2017).
Inflammatory or benign lesions due to its higher free water content will
have less diffusion restriction and therefore will show high ADC val-
ues (Ferreira et al., 2018) as seen in our case. The imaging findings also
reflect that in histopathological examination those lesions mostly lim-
ited in superficial regions with some loosely arranged fibroblasts, and
the underlying muscularis were only mildly affected, in contrary to the
extensive fibrosis and deep stroma infiltration of densely packed cell
neoplastic cells found in Thomasy'’s case (Thomasy et al., 2013).

In human medicine, orbital inflammation can have a wide range
of underlying aetiologies. It can be idiopathic, thyroid-associated
orbitopathy, sarcoidosis, granulomatous with polyangiitis, 1gG4-
related disease, or sclerosing orbital inflammation. Sarcoidosis,
granulomatous with polyangiitis, and IgG4-related disease are sys-
temic and multi-organs involvement usually presented. Apart from the
ocular lesions, our case had normal physical condition. The elevated
hepatic indexes were reversible after dose reduction of glucocor-
ticoids and supportive therapy, they were thus believed to be drug
related. Thyroid-associated orbitopathy is an autoimmune condition
of the orbit. Though extraocular muscles are the most common orbital
structure involved, they are mostly affected bilaterally and symmet-
rically, with a typical fusiform configuration. Idiopathic sclerosing
orbital inflammation (ISOI), previously thought to be the end stage of
idiopathic orbital inflammation (IOl, previously called pseudotumor),
is now considered a distinct pathologic entity with marked fibrosis
present early in the disease (Pemberton & Fay, 2012). Due to the
extensive fibrosis, ISOIl shows a slightly enhancing, ill-defined mass,
which is hypointense on T2W images without DWI restriction. On the
other hand, some similarities of the MRI and histopathologic charac-
teristics are shared in our case and human IOl. IOl affects especially
the medial rectus followed by the superior and lateral recti, involving
both the belly and the tendon, giving the muscle a tubular appearance
(Ferreira et al., 2018). In an acute process, increased signal intensity in
T2W images can be appreciated and it will decrease when the lesion
is more chronic (Harris, 2006). In 10, diffusion is not restricted, and

contrast enhancement is presented. Fibrosis is frequently present at

pathological examination accompanied with chronic inflammatory
infiltrates (Ferreira et al., 2018).

In regard to the treatment, topical or systemic antibiotics, anti-
inflammatory or immunosuppressive dose of glucocorticoids, and
anti-viral therapy were used in cats with FROMS and idiopathic scle-
rosing orbital pseudotumor. Besides these, one cat received adiation
therapy. But the responses of all cases were considered poor (Billson
et al., 2006, Bell et al., 2011, Thomasy et al., 2013). In human IOl,
though most patients showed initial response to systemic corticos-
teroids, recurrence was not uncommon, and the rate was 52% in one
study (Mombaerts et al., 1996). Another report found that additional
immunosuppressive agents were required in 20% of 10l cases (Yuen
& Rubin, 2003). External beam radiotherapy, antimetabolites, T cell
/calcineurin inhibitors, alkylating agents, lymphocyte inhibitors, and
tumour necrosis factor-alpha inhibitors have been used in limited
case reports against refractory 10l (Yesiltas & Gindiz, 2018). Our
cat’s clinical signs and MRI findings improved initially while receiving
corticosteroids. It is unknown whether a multi-modal immunotherapy
provides a better outcome. But it may be worth trying, especially in the
early stage of the disease before fibrosis increases and inflammation
subsides.

There were multifocal to coalescent severe collagenous fibrosis and
areas of mild to moderate lymphocytic infiltration in the anterior por-
tion of the sclera and the adjacent episcleral soft tissue of the right
eye, periorbital soft tissue, and both upper and lower eyelids. Although
a small to moderate number of loosely arranged thin fibroblast-like
cells were scattered within the fibrotic regions, no evidence of infil-
tration of more densely packed streaming bundles of spindle-shaped
neoplastic cells as those described in FROMS-affected cats (Bell et al.,
2011; Thomasy et al., 2013) was identified. In addition, IHC staining
for SMA demonstrated only some, instead of all, of the fibrotic regions
detected under HE and Masson’s trichrome staining exhibiting scat-
tered to occasionally coalescent positive foci of myofibroblast prolif-
eration in our case. These SMA-positive foci were distributed mainly
in the region near medial canthus. Moreover, the granulation zone in
the upper stroma of the ulcerated cornea also displayed an apparent
SMA positivity, indicating that significant myofibroblast proliferation
may appear in wound healing as well. The IHC result further supports
that our case is not similar to those cases of classic FROMS (Bell et al.,
2011; Thomasy et al., 2013).

Myofibroblasts and fibroblasts are key players in tissue repair.
Under normal physiological condition of wound healing, myofibrob-
lasts disappear via apoptosis, resulting in a much less cellular scar
(Darby et al., 2014). However, myofibroblasts may fail to undergo cell
death and persist under certain circumstances and lead to the devel-
opment of hypertrophic scarring or even neoplasm such as inflamma-
tory myofibroblastic tumours (IMTs) in the human, high-grade myofi-
broblastic sarcoma in the dog, and FROMS in the cat (Bell et al.,
2011; Darby et al., 2014; Hojo et al., 2012; Thomasy et al., 2013).
Human inflammatory myofibroblastic tumour (IMT), formerly termed
inflammatory pseudotumor, is a rare neoplasm of the mesodermal
myofibroblasts (Gomez-Roman et al., 2000). Inflammatory pseudotu-

mour is a generic term used to be applied to various neoplastic and
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non-neoplastic lesions that share a common microscopic appearance
composed of spindle cells with the presence of varying leukocytes
(Darby et al., 2014). In 2020, the World Health Organization (WHO)
reclassified IMT as a specific tumour form of fibroblastic and myofi-
broblastic tumours (FMTs), which comprise neoplastic mesenchymal
cells with morphology resembling fibroblasts and/or myofibroblasts
(Sbaraglia et al., 2021). Based on the tumour aggressiveness, FMTs
can be subdivided into four categories, including benign, intermedi-
ate (locally aggressive), intermediate (rarely metastasizing), and malig-
nant; currently, IMT is classified as the intermediate (rarely metasta-
sizing) FMTs (Sbaraglia et al., 2021). Whether, similar to humans, cats
also have various subtypes of neoplastic and non-neoplastic fibrob-
lastic/myofibroblastic proliferative disorders requires further study to
clarify.

The histopathological findings of the FROMS reported previously
included orbital infiltration and invasion of the spindle cells and col-
lagenous matrix along fascial planes, moderate to severe keratitis,
and lymphoplasmacytic inflammation of the affected tissues (Bell
et al.,, 2011). Mild to moderate neoplastic transformation and invasion
with no apparent anisocytosis and anisokaryosis were seen in those
reported cases. In the present case, there was no neoplastic transfor-
mation and/or infiltration in the granulation tissue along the fascia, sug-
gesting that chronic irritation of unknown origin might be the cause for

the severe collagenous fibrosis and the lymphocytic inflammation.

4 | CONCLUSION

The course of the disease, the advanced MRI image findings, and the
histopathological changes of the present case are different from those
of the previously reported FROMS cases (Billson et al., 2006; Bell et al.,
2011; Thomasy et al., 2013). No neoplastic transformation or infection
was found, and no other local or systemic causes could be identified.
Hence, idiopathic sclerosing orbital pseudotumor, similar to human |Ol,
may be a more suitable diagnosis for the current case. The immunosup-
pressive dosage of steroid therapy could effectively improve the clini-
cal signs and reduce the inflammation of the periorbital tissue but could
not reverse the fibrotic changes in the affected areas as seen in the sec-
ond and third MRI images. MRI scanning was helpful for evaluating the
progression and possibly the malignancy of orbital lesions. The utility
of DWI and ADC map at early stage may be helpful to guide the treat-
ment strategy and introduce multi-modal immunosuppressive therapy

early in refractory cases.
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