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Abstract

Aim: To describe and review the clinical, radiological, and
histopathological characteristics of an orbital perivascular
epithelioid cell tumor (PEComa). Methods: A systematic re-
view of clinical records, radiological investigations, micro-
scopic features, and immunohistochemical characteristics
was done. Results: A 9-year-old female child presented with
a year-long history of a large orbital mass associated with
painless, progressive proptosis of the right eye. Radiologi-
cally, a well-defined orbital mass was seen with no intracra-
nial extension. Excision was performed and histopathologi-
cal examination showed uniform epithelioid cells in nests
separated by thin fibrovascular septae. The tumor cells
stained positively for Human Melanoma Black-45, but neg-
atively for desmin, S-100, smooth muscle actin, MyoD1,

microphthalmia-associated transcription factor, vimentin,
CD10, CD31, and CD34 with a low proliferation index of
5-7%. Based on the tumor’'s morphological and immuno-
histochemical characteristics, a diagnosis of giant orbital
PEComa was made. No recurrence was seen at the last fol-
low-up. Conclusions: PEComas are uncommon mesenchy-
mal neoplasms that have typical histological features, with
an immunohistochemical profile of negativity for epithelial
markers and positivity for melanocytic markers. For benign
PEComas, complete excision is advised. However, since
PEComas elsewhere in the body have been known to be ma-
lignant, a close follow-up of such cases is recommended.

© 2018 S. Karger AG, Basel

Introduction

Perivascular epithelioid cell tumors (PEComas) are
uncommon mesenchymal neoplasms that are believed to
have originated from perivascular myoid cells [1, 2]. The
term “PEComa” was first used by Bonetti et al. [3] to de-
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scribe a cell type that was immunoreactive to melanocyt-
ic markers and had an epithelioid appearance, clear-aci-
dophilic cytoplasm, and perivascular distribution. The
PEComa “family of tumors” includes many neoplasms,
namely angiomyolipoma (AML), clear-cell “sugar” tu-
mor of the lung and extrapulmonary sites, lymphan-
gioleiomyomatosis (LAM), clear-cell LAM, clear-cell
myomelanocytic tumor of the falciform ligament/liga-
mentum teres, and abdominopelvic sarcoma of perivas-
cular epithelioid cells [4, 5]. Other tumors with similar
morphological and immunoreactivity features at other
locations in the body are simply termed “PEComa” tu-
morsor “PEComas” [4]. PEComas (excluding renal AML,
LAM, and clear-cell “sugar” tumor of the lung) most
commonly involve the retroperitoneal, visceral, abdomi-
nal, and pelvic sites. Multiple reports have described
PEComas in the gastrointestinal tract, uterus, vulva,
heart, breast, common bile duct, urinary bladder, and a
variety of head and neck sites [6]. However, in the oph-
thalmic literature, there are only 9 cases of PEComas doc-
umented, of which 7 were located in the orbit and in 2
were located intraocularly [1, 2, 7-12].

Here we describe in detail the clinical and histopatho-
logical features of a giant orbital PEComa in a 9-year-old
girl. We also review the available literature on PEComas
of the eye and adnexa.

Case Report

A 9-year-old girl presented to the ophthalmology department
with a year-long history of a painless, progressively growing mass
above the right eye. On examination, a large mass could be pal-
pated between the superior orbital rim and the globe. The right eye
was grossly proptotic (Fig. 1a) and inferiorly displaced (Fig. 1b).
The cornea showed signs of exposure keratopathy. The vision re-
corded in the right eye was counting fingers at 1 m. The pupil was
fixed and nonreactive to light, with a gross relative afferent pupil-
lary defect present. On dilated examination the right eye demon-
strated choroidal folds superiorly suggestive of indentation. The
optic disc was pale. The left eye was unremarkable with normal
vision, intraocular pressure, pupillary reflexes, and motility as well
as a healthy fundus. No regional lymphadenopathy was observed.
A computed tomography scan of the orbit showed a large, well-
encapsulated, homogenously enhancing hypodense lesion in the
right orbit situated superiorly (Fig. 2a), above the globe extending
from beyond the anterior orbital rim to the orbital apex posteri-
orly (Fig. 2¢). The lesion had caused obvious gross expansion of
the right orbit and bowing of the medial orbital wall with resultant
effacement of the right ethmoidal air cells (Fig. 2b). Laterally, there
was scalloping of the greater wing of the sphenoid. Magnetic reso-
nance imaging showed the lesion to be isointense on T1-weighted
images and hyperintense on T2/STIR images. No evidence of re-
stricted diffusion was seen. The lesion also showed patchy early
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Fig. 1. External photographs of the child showing a large mass in
the right orbit superior to the globe, causing proptosis (a) and
gross inferior displacement of the globe (b).

arterial enhancement with intense, homogenous enhancement in
delayed images. Flow voids were also seen, with no intracranial
extension of the mass (Fig. 3a, b). Radiologically the mass mea-
sured 52 x 35 x 28 mm. Considering the age of the child and the
location of the tumor, the differential diagnoses considered at that
time included rhabdomyosarcoma (RMS), alveolar soft-part sar-
coma (ASPS), Ewing’s sarcoma/primitive neuroectodermal tu-
mor, and orbital metastases. However, a whole-body scan failed to
show any other metabolically active lesion elsewhere in the body,
ruling out orbital metastases as a diagnosis. Therefore, an inci-
sional biopsy was planned to ascertain the diagnosis. Intraopera-
tively, the tumor was well encapsulated with a smooth surface ex-
ternally. A transseptal approach was taken through the upper lid,
and multiple small bits of the tumor were obtained from the su-
perficial and deep aspects of the tumor and sent for histopatho-
logical assessment.

On microscopic examination, uniform epithelioid cells were
seen, arranged in nests separated by thin fibrovascular septae
(Fig. 4a). The tumor cells had eosinophilic to clear cytoplasm and
vesicular nuclei with relatively small nucleoli. A prominent, thin-
walled vascular meshwork was noted surrounding the tumor cells
(Fig. 4b). At places, the tumor cells were arranged in a concentric
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Fig. 2. Computed tomography scans of the orbit showing a large, well-encapsulated, homogenously enhancing hypodense lesion in the
right orbit situated superiorly (a), above the globe extending from beyond the anterior orbital rim to the orbital apex posteriorly (c).
Note the expansion of the right orbit and bowing of the medial orbital wall with resultant effacement of the ethmoidal air cells (b).

Fig. 3. a T2-weighted magnetic resonance
images showing the well-defined mass with
small sinusoidal flow voids indicating its
highly vascular nature. b The coronal im-
age shows the large size of the tumor, which
has completely compressed all apical struc-
tures.

Fig. 4. a Sheets of tumor cells. The figure also shows focal hyalinization (asterisk) in some areas alongside endothelium-lined vascular
channels (arrow) with red blood cells within. Hematoxylin-eosin, x100. b Classical appearance of the perivascular epithelioid cell:
eosinophilic to clear cytoplasm and vesicular nuclei with relatively small nucleoli. A thin-walled vascular meshwork can be seen sur-
rounding the tumor cells. Hematoxylin-eosin, x400. ¢ Strong immunoreactivity to Human Melanoma Black-45 (x100).

pattern around the vessels and stromal hyalinization was also seen
focally. There was no evidence of cytological atypia, increased mi-
totic activity, or necrosis. No spindle cells or giant cells were seen.
A broad immunohistochemistry panel was used to narrow the di-
agnosis: the tumor cells stained negative for desmin, S-100, smooth
muscle actin, MyoD1, microphthalmia-associated transcription
factor, vimentin, CD10, CD31, and CD34. However, the cells in the
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vascular meshwork stained positive for CD34. The Ki-67 index was
low with less than 5-7% of the cells staining. The tumor cells
showed a strongimmunopositivity for Human Melanoma Black-45
(HMB-45) (Fig. 4c). Therefore, going by the cellular structure
and the immunohistochemistry staining patterns, a diagnosis of
PEComa of the orbit was made and total excision of the mass was
planned.
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A large sub-brow incision was made and the superior orbital
rim was visualized after dissecting through the orbicularis muscle.
An incision was made 4 mm above the rim on the periosteum and
a subperiosteal approach was advanced; the dissection was contin-
ued posteriorly. The structures passing through the superior or-
bital fissure were spared and the mass was removed in toto with
the help of a cryoprobe. The mass was well encapsulated with mul-
tiple feeder vessels seen supplying the tumor; significant blood loss
(>350 mL) was encountered. Pathological examination confirmed
the earlier histological diagnosis. The patient had no signs or fam-
ily history of tuberous sclerosis. At the last follow-up at 6 months,
N0 recurrence was seen.

Discussion

Iyengar et al. [7] described the first case of an orbital
PEComa in a 9-year-old female child who had a mass
growing inferomedially in the right orbit. Subsequently,
there were 6 other cases of orbital PEComas reported in
the literature [2, 8, 9, 11, 12]. Additionally, there were 2
reported cases of PEComas arising from the ciliary body
[1, 8]. The clinical features and immunohistochemical
findings of these cases are summarized in Table 1.

Orbital PEComas presented as slow-growing, painless
masses in most cases. Paliogiannis et al. [10] reported the
lone case of an orbital PEComa where the patient pre-
sented with pain as a symptom. With increasing size, in-
traorbital masses can cause a pressure effect on the sur-
rounding extraocular muscles, resulting in restricted ocu-
lar motility and diplopia [9]. In our case, the mass was
extremely large, measuring over 50 mm anteroposteri-
orly, and therefore caused restricted ocular motility and
optic neuropathy due to stretching of the nerve, as was
evident on the scans.

Radiologically, orbital PEComas usually appear well
circumscribed, with enhancement on administration of
contrast on computed tomography imaging [2, 7, 8].
Magnetic resonance imaging also yields similar find-
ings: PEComas usually are well-circumscribed lesions,
and after infusion of contrast medium, the lesion shows
a heterogeneous density reflecting hypervascularity,
suggestive of a benign mass with a high vascular compo-
nent, as was also seen in our case [9]. Alam et al. [12]
reported a “fluid-fluid level” in the magnetic resonance
imaging scans of an orbital PEComa. Occasionally, an-
giolipomatous tumors may exhibit heterogeneity owing
to internal areas of fat attenuation [11]. While ultra-
sound imaging has been used to image orbital lesions,
the findings tend to be nonspecific and noncontributory
to the eventual management [2]. It may however be of
more use while imaging intraocular PEComas [1]. Clin-
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ical findings and radiological characteristics remain an-
cillary in the diagnosis of PEComas, which essentially is
based on histopathological and immunohistochemical
features.

The histological features of PEComas are distinct: they
predominantly have epithelioid cells, although in many
cases spindle cells are also seen. The epithelioid cells tend
tobe round or oval, but the spindle cells appear elongated.
The cells have a clear to eosinophilic cytoplasm that is
rich in glycogen, described by some authors as “moth-
eaten” cytoplasm [8]. The tumor cells are arranged in
varying patterns: a combination of nested, fascicular, and
sheet-like growth patterns are commonly observed. The
nuclei are vesicular and have inconspicuous nucleoli [6].
While uniformity is the norm, PEComas may occasion-
ally exhibit pleomorphism and atypia. Scattered giant
cells may also be seen [8]. Other histological variations
include myxoid change, stromal microcysts, and “spider”
cells. One series reported that a rather large proportion of
PEComas in females (19%) had extensive stromal hyalin-
ization [13]. In our case, stromal hyalinization was only
focally observed and not extensive. Mitotic figures are un-
common, although malignant variants of PEComas have
been described where they might be encountered abun-
dantly [12]. Mitotic figures and necrosis appear to be reli-
able predictors of clinical outcome [14].

On immunohistochemistry, the pathognomonic fea-
tures of PEComas are HMB-45 and MART1 expression
and no cytokeratin or S-100 protein expression [15]. In
fact, HMB-45, melan-A, and microphthalmia-associated
transcription factor are the most sensitive melanocytic
markers for the diagnosis of PEComa [4, 16]. Folpe et al.
[14] reviewed 26 PEComas of soft tissue and gynecologic
origin and noted the expression of at least one melano-
cytic marker in all of their cases. Of these markers, HMB-
45 was found to be the most sensitive marker, stain-
ing tumor cells in 92% of the reviewed cases, followed
by melan-A (72%). Non melanocytic markers, namely
smooth muscle actin and desmin, were expressed in 80
and 36% of the cases, respectively. Most of the reported
orbital PEComas, including our case, showed strong pos-
itivity for HMB-45; however, immunopositivity for
melan-A was seen in only 2 of the 7 orbital lesions [2, 8].
The sole exception was the orbital AML reported by Lin
et al. [11] which was negative for HMB-45 and melan-A.
The HMB-45 negativity may be explained by the rarity of
the epithelioid cells in these cases, and the HMB-45 posi-
tivity is often weaker or absent in spindle cells, which
were predominant in that case. Only one of the orbital
PEComas showed positive results on staining with mi-
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crophthalmia-associated transcription factor [9]. The
muscle-specific markers showed variable positivity: im-
munopositivity for smooth muscle actin was seen in 5/8
of the orbital PEComas, whereas positivity for desmin
was reported in only 1 case, and only 1 of the cases re-
ported immunoreactivity for vimentin [12]. Immunopos-
itivity for HHF-35 (muscle actin antibody) was seen in 1
case only [11]. While PEComas occasional express S-100
protein, desmin, and cytokeratin, none of the orbital cas-
es reported any positivity for S-100. Calponin, an actin
filament-associated regulatory protein, is essentially a
muscle marker and typically stains smooth muscles, myo-
epithelial cells, myofibroblasts, and choroidal nonvascu-
lar smooth muscle cells. Although it is not a common-
ly employed marker, the cases reported by Iyengar et al.
[7] and Lubo et al. [9] stained positive for calponin.
PEComas with predominantly spindle cells tend to ex-
press myoid markers more strongly than melanocytic
markers [4]. Tyrosinase is yet another melanocytic mark-
er that PEComas may express [7]. In renal PEComas, ca-
thepsin K has been reported to be constantly and strong-
ly expressed much more than other commonly used
markers for their identification, although only one of the
orbital PEComas in the literature was reported to have a
positive result for this marker [10, 17].

RMS is the most common malignant orbital tumor of
childhood. Clinically, a long-standing orbital RMS would
have shown clinical and radiological signs associated with
aggressive orbital malignancies such as bony erosion of
the orbital walls, intracranial extension, or regional or
distant metastases, which our case lacked. Patients with
orbital RMS usually present with proptosis that develops
rapidly over a matter of weeks [18]. Furthermore, radio-
logically, the tumor was extremely well circumscribed,
which is not usually seen in advanced RMSs of this size.
On histopathological examination, the classical round
cells and spindle muscle cells seen in RMS were not found
in our case. RMS stains positively for MyoD1, desmin,
and less frequently for vimentin, all of which were not
seen here, conclusively ruling out both RMS and rhabdo-
myoma, an exceedingly rare, benign, orbital tumor with
immunohistochemical characteristics similar to those of
RMS [19].

ASPS was also considered as one of the differential di-
agnoses [12]. Morphologically, ASPS (especially the solid
type) may resemble PEComas in some ways. Further-
more, the orbit is a relatively common location for ASPS
and is also seen in the pediatric age group [20, 21]. How-
ever, the cytoplasmic crystals encountered in >80% of
ASPSs are absent in PEComas [8]. On immunohisto-
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chemistry, ASPSs often show TFE3 nuclear expression,
and while they may show positivity for muscle markers,
they classically lack expression of melanocytic markers,
which in this case ruled out ASPS [6]. Furusato et al. [8]
succinctly enumerated the various characteristics that
help differentiate PEComas from ASPSs: the cellular
structure and arrangement, the degree of atypia, the in-
tratumoral vascular pattern, the cytoplasmic crystals, the
expression of melanocytic markers, and the associated
genetic mutations.

The possibilities of other rare tumors — such as heman-
giopericytoma, a term which is now being replaced by
“solitary fibrous tumor”, and orbital melanoma - were
also entertained. However, the classical picture seen are
solitary fibrous tumors: monotonous cellular prolifera-
tion without significant variability in cellularity and min-
imal collagenization was not seen in this case [22]. More
importantly, hemangiopericytomas/solitary fibrous tu-
mors are composed of ovoid to spindle-shaped cells sepa-
rated by sinusoidal spaces, the so-called “staghorn” pat-
tern, which was not observed [23]. Other factors that
helped rule out an orbital melanoma were the lack of
S-100 protein staining, significant cytological atypia, and
mitotic activity [8].

With respect to orbital PEComas, the other differen-
tials discussed in the literature include epithelioid hem-
angioma, paraganglioma, lymphangioma, and metastasis
from tumors with low malignant potential, such as renal
cell carcinoma [9, 12]. However, the differential diagnosis
of clear-cell tumors, which include tumors of the lung,
kidney, or female genital tract, was ruled out in the ab-
sence of epithelial markers. Angiomatous tumors were
also ruled out owing to negativity to CD31 and CD34.
Therefore, based on the cellular morphology, clinical his-
tory, radiological findings, and immunohistochemical
staining pattern available, the diagnosis of a giant orbital
PEComa was made.

The basic unit of a PEComa, the perivascular endothe-
lial cell itself, has no normal counterpart, and the origin
and function of this cell type remain unknown [3, 4, 7].
As stated earlier, while most PEComas are benign, ma-
lignant PEComas have also been described in the litera-
ture, and various anatomical sites have been reported to
harbor malignant PEComas, such as the uterus, gastro-
intestinal tract, retroperitoneum, and bladder among
other sites [4]. Metastases from such malignant tumors
have also been reported [24]. It is considered that small
tumors (<5 cm in diameter) with atypia but no mitoses
appear to be benign. Furthermore, large size might also
be an adverse prognostic factor, as a tumor >5 cm can be
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regarded as of uncertain malignant potential [13, 24]. In
our case, in spite of the tumor size being >5 cm, micro-
scopically no signs of atypia or malignancy were seen.
Other parameters that may be indicative of a malignant
potential in PEComas include infiltrative growth, high
nuclear grade and hypercellularity, >1 mitoses per 50
high-power fields, necrosis, and vascular invasion [13,
25]. With only a handful of cases of orbital PEComas in
the literature, there are no clear guidelines for their man-
agement. While excision followed by close follow-up is
necessary in benign PEComas, additional chemotherapy
may help in preventing recurrence in malignant cases
[12]. Proliferation markers such as MIB-1 and Ki-67 are
used to assess the malignancy potential of tumors. Iyen-
gar et al. [7] reported that the MIB-1 was positive in
<10% of the cells in their case. In our case, the Ki-67 in-
dex was also low, with only 5-7% of the cells staining for
the protein, indicating that we were indeed dealing with
a benign tumor.

PEComas are associated with tuberous sclerosis com-
plex (TSC). Bonetti and colleagues [3, 26] postulated that
PEComa may be a forme fruste of tuberous sclerosis.
While there is an association of AML and LAM with TSC,
this association has been documented in <10% of patients
with PEComas of soft tissue and gynecologic origin [13].
In our case, neither the patient nor other family members
exhibited any of the features of tuberous sclerosis.

The genes that undergo mutations in TSC are TSCI
(27%) and TSC2 (73%), which are present on chromo-
somes 9q34 and 16p13.3, respectively. These genes relate
to enzymes involved in catecholamine metabolism and
melanin formation [4, 27]. Rearrangements on the TFE3
gene have also been recently reported in PEComas [28].
However, these changes that eventuallylead to cell growth
and proliferation have been studied in TSC-associated re-
nal tumors, sporadic AML, LAM, and also multifocal mi-
cronodular pneumocyte hyperplasia. The clinical impli-
cations of these genetic studies in sporadic, non-TSC-as-
sociated PEComas remain unclear.
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