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ABSTRACT
Background: Primitive neuroectodermal tumors (PNETs) are malignant soft tissue tumors of neu-
roepithelial origin with an aggressive nature and associated with early disseminated metastasis,
resulting in poor prognosis. It occurs more frequently in men of age < 35 years, and in several parts
of the body, such as pulmonary tract, nasal cavity, paranasal sinuses, and/or neck. Orbital location is
infrequent and has been reported in less than 20 cases in the English literature so far. Casepresen-
tation: In this paper, we report our experience with a 77 year-old man who was referred with a 2.8
cm mass in the superior-anterior quadrant of his left eye for 2 weeks prior to admission, as well as
having a 15-kg weight loss during the past six months. The patient developed rapidly progressive
visual loss, decreased eye movements, and conjunctivitis within a week. Thus, the patient under-
went orbitotomy and the results of histological examination and immunohistochemistry showed
an orbital PNET. Metastasis to frontal sinuses and ethmoid sinuses were also discovered. The pa-
tient passed away before referral to the oncologist. Conclusion: This report confirms the highly
aggressive nature of PNET and reports its rare occurrence in orbital cavity.
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INTRODUCTION
Primitive neuroectodermal tumors (PNETs) are ma-
lignant tumors of neuroectodermal origin, in the Ew-
ing’s sarcoma (EWS) family, and is categorized into
central and peripheral PNET based on the present-
ing site1. Due to the low incidence, there is little
data available about the exact epidemiology andman-
agement guidelines. PNET predominantly occurs in
male patients, aged <35 years2. The disease is aggres-
sive with a poor prognosis, mainly due to early dis-
seminated metastasis at the time of diagnosis 3.
Peripheral PNETs may occur at different locations,
such as pulmonary tract4, nasal cavity, paranasal si-
nuses, or neck3, but orbital PNEThas been very rarely
reported 5–7. Furthermore, PNET is considered a dis-
ease of children and adolescence, and has rarely been
reported in adults8–10. Accordingly, orbital PNET in
adults is an extremely rare phenomenon. Herein, we
present our experience with a rapidly progressive or-
bital PNET in a 77-year-old male patient who had a
very poor prognosis and died 1 week after surgery be-
fore starting any treatment.

CASE PRESENTATION
A 77-year-old man presented with a rigid mass above
his left eye for onemonth before admission (Figure 1).
The patient reported a positive history of diabetes

mellitus (DM) and hypertension, as well as current
smoking. The patient reported a 15-kg weight loss
during the last 6 months and seemed cachectic on ad-
mission. Two weeks before referral, the patient felt
a solid mass on the upper part of his left eye with-
out pain, which caused proptosis and limitation of eye
movements for the patient. In the lab data, he had a
high fasting blood sugar of about 200 mg/dL, and the
rest of serum measurements were within the normal
range. An expert ophthalmologist visited the patient
and recorded a visual acuity of 20/20 for the patient.
The results of the computed tomography (CT) scan
reported a mass in the anterior section of the eye with
involvement of ethmoid and frontal sinuses, in addi-
tion to erosion in the upper rimof the orbit (Figure 2).
These results suggestedmetastasis as themain diagno-
sis in this patient. The patient was referred with the
results of CT scan after one week and on the second
examination, he had severe limitations in eye move-
ment with severe proptosis and hypoglobus, and his
visual acuity reached 2/20, although he reported no
pain.
Due to the rapid disease progression, the ophthalmol-
ogist decided to perform orbitotomy for resection of
the orbital mass, before taking images for revealing
the main tumor site that caused metastasis to the eye.
Therefore, the patient underwent orbitotomy, during
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Figure2: Different sectionsofnoncontrastCT scanof theparanasal sinusesandskull base, demonstratinga
heterogenousdensity intraconalmass lesion, arising fromthesuperonasalaspectof the leftorbit, resulting
in significantproptosis. Superior (A) andmedial (B) extensionof the irregularmass into the adjacent frontal sinus
and ethmoidal air cells are noted, respectively. Small areas of accompanying bone erosions are noted involving
mentioned sinuses. Involvement of the adjacent extraocular muscles is also noted. No intracranial extension was
detected.

Figure 1: The patient’s photo with a rigid mass
above his left eye.

which biopsies were taken from the sinuses for histo-
logic assessment. The orbital roof was fractured, the
frontal sinuses and ethmoid sinus were involved, but
the cavernous sinus was not. Gross examination of
the resected orbital mass revealed multiple pieces of
creamy brown soft tissue, measuring 2.2× 2× 1.8 cm
in aggregate. For microscopic examination, the 10%
neutral buffered formalin-fixed tissue fragment was
embedded in paraffin, and sections were stained with
hematoxylin & eosin. Histopathological examination
of the tumor revealed well-defined solid cystic neo-
plastic tissue composed of sheets of undifferentiated
tumor cells with monomorphic large round vesicular
nuclei, prominent nucleoli, and scant cytoplasm with
areas of necrosis and frequent mitosis (50 mitoses per
10 high-power field), suggesting small round cell tu-
mor (Figure 3).

Sections were studied by immunohistochemistry
(IHC) and antibodies were applied synchronously
with appropriate positive control slides. The results
of IHC showed the section was positive for FLI-1
(Figure 4), as well as epithelial membrane antigen
(EMA), Vimentin, CD34, and CD99 (Figure 5 ; A-
D), but was negative for leukocyte common antigen
(LCA), CD3, CD79a, CD30, CD31, CDI38, Cytok-
eratin (CK) AE1/AE3, P63, S100, Human Melanoma
Black (HMB)-45, Desmin, Myeloperoxidase (MPO),
CD117, Chromogranin, and Carcinoembryonic anti-
gen (CEA). Synaptophysin was patchy and weakly
positive in tumor cells, and Ki67 was positive in about
70% of tumor cells. Based on these findings, diagnosis
of orbital PNET was confirmed.
The patient was discharged one day after surgery.
One week after discharge from hospital, he was re-
admitted for a high blood sugar (BS) level (600
mg/dL) with suspicion of diabetic ketoacidosis. The
patient’s BS was controlled during admission, and he
was discharged after one day. The day after discharge,
the patient passed away, and we could not determine
whether the patient had any metastasis in other parts
or find the origin of the tumor, as the patient passed
away before referral to an oncologist (and two weeks
after his first referral to our center). The main fac-
tors of the patient expiring included the age of patient,
uncontrolled DM, cachexia, and aggressive nature of
disease.
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Figure 3: The light microscopic view (Hematoxylin and eosin, × 40 and × 400). The tumor was composed
of sheets of undifferentiated tumor cells with monomorphic large vesicular nuclei, prominent nucleoli, and scant
cytoplasm (arrow) with areas of necrosis and frequent mitosis (circle).

DISCUSSION
In this paper, we reported amale patient aged 77 years
oldwho had orbitalmass for onemonth andwas diag-
nosedwith orbital PNET after orbitotomy. This case is
very rare, as PNETs are generally considered a disease
of childhood and adolescents, with only a few cases
having been reported in adults8,9. In addition, orbit
is an infrequent location for PNET with less than 20
cases reported in the English literature so far, most of
which were reported in children7 as there have been
very few cases in adults. In Table 1, we tried to sum-
marize the 8 reported adult cases with orbital PNET
thus far documented in the English literature. Com-
parison of the patient’s conditions with the previously
reported cases showed that our patient was the old-
est of all cases, with the average age of the cases re-

ported to be about 55 years old. In addition, our pa-
tient was a heavy smoker with several underlying dis-
eases, including hypertension, uncontrolled DM, and
smoking, which could be related to the rapid disease
progression. However, the cases reported in the liter-
ature (summarized in Table 1) did not mention the
underlying diseases. One of the cases described by
Choktaweesak et al.6 developed PNET two days af-
ter cataract surgery, but this was not the case in our
patient and the authors did not explain the reason for
any association between these two conditions.
Our patient had no pain, despite significant prop-
tosis and limitation of eye movements. Some of
the cases reported previously also reported no pain6,
while some patients reported severe orbital and fa-
cial pain6,13. On the other hand, the severe cachexia
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Figure 4: The light microscopic view (× 400) of FLI-1 protein expression with nuclear reactivity.

and weight loss reported in our patient was not men-
tioned in previous cases. An important clinical ob-
servation in our case was the involvement of ethmoid
and frontal sinuses, in favor ofmetastasis; however, si-
nus involvement had not been described in previous
cases. Also, we observed a rapid progression of the
orbital mass in this patient, which resulted in deterio-
ration of the patient’s visual acuity and eye movement
for one week. Such an aggressive and rapidly pro-
gressive nature of the disease had not been reported
in the previous cases. Only 1 of the cases described
by Choktaweesak et al.6 developed left eye propto-
sis over two weeks; that patient died 16 months af-
ter treatment due to metastasis. The disease progres-
sion in that case seemed slower than that of ours, al-
though we do not exactly know about the time of ini-
tiation in our case and only know that he was ex-
pired two weeks after his first referral to us. Unlike
our case, some other cases did not show rapid pro-
gressive disease, such as the 4th case of orbital PNET
reported by Choktaweesak and colleagues, who had
a recurrence of orbital PNET from 25 years prior,
which was successfully removed without any recur-
rence in the 9-year follow-up (34 years after first di-

agnosis)6. The other cases also reported a slow pro-
gressive nature6,11–13. Previous reports have shown
metastasis of orbital PNET to liver13 and another 2
cases of metastasis of orbital tumor- one shortly after
treatment, which resulted in the patient’s death, and
the other after 25 years with good prognosis6. Thus,
it seems that the disease progression of the reported
cases have been remarkably diverse.
The imaging results in our patient showed erosion in
the upper rim of the orbit, which suggested that the
mass was metastatic, while the cases presented previ-
ously have reported negative erosion in CT or mag-
netic resonance imaging (MRI)6,11–13, which was an-
other unique condition in our case 4. In our case,
FLI-1, EMA, Vimentin, CD34, and CD99 were pos-
itive, and Ki67 was very high, while synaptophysin
was weekly positive. We did not perform chromo-
somal analysis in our study as the current evidence
suggests that genetic confirmation is only required
in unusual variants14, and we found no light mi-
croscope evidence of rosettes. As suggested, com-
bination of CD99 and FLI-1, observed in about 70-
100% of cases, is very important for diagnosis of EWS
or PNET4,15; both of these markers were positive
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Figure 5: The positive markers under light microscope (× 400). The tumor cell demonstrated CD34 positivity
(A), CD99 (B), Vimentin (C), and EMA (D).

in our case. The 5 cases reported by Choktaweesak
and colleagues were all positive for CD99 6, similar
to our present case, but CD99 (which plays an im-
portant role in cellular adhesion and proliferation)
is not a specific marker for PNET and can be posi-
tive in other small round cell tumors as well 16. Pos-
itivity of FLI-1 is one of the most important mark-
ers in PNET; FLI-1 is a nuclear transcription fac-
tor involved in tumorigenesis and cellular prolifera-
tion. The specific translocation of ES/PNET results
in production of EWS-FLI-1 protein, which is highly
specific for the diagnosis of ES/PNET17,18. How-
ever, it can also be positive in other conditions, such
as Merkel cell carcinoma, synovial sarcoma, heman-
giomas, angiosarcoma, epitheliod hemangioendothe-
lioma, and glomous tumors, which make diagnosis
difficult17,19. Other small blue round cell tumors, in-

cluding rhabdomyosarcoma, EWS, lymphoma, neu-
roblastoma, and metastatic retinoblastoma, are con-
sidered to be important differential diagnoses of or-
bital PNET16.
Due to the rapid disease progression, orbitotomy and
tumor resectionwas performed for the patient, but the
patient expired early after preparation of the results of
the histopathological examination and did not receive
specific treatment for PNET. Inmost of the previously
described cases, treatment of orbital PNET included
chemotherapy and radiotherapy6,7, while some pa-
tients discontinued chemotherapy due to its adverse
events and recurrence was reported after complete or
incomplete treatment (Table 1). In our case, the pa-
tient did not make it to oncological consult and treat-
ment. Due to the low number of cases with orbital
PNET, much is still to be elucidated about the best
treatment for these patients.
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CONCLUSIONS
The present case is the 9th reported case of adult
orbital PNET and the oldest patient ever reported.
Metastasis is suggested as a rare finding in orbital
PNET, but our patient had metastasis in the sinuses
and died soon after orbitotomy, before he could re-
ceive adjuvant chemoradiotherapy. The few cases re-
ported with adult orbital PNET in the literature limits
a definite conclusion about the clinical progress and
themost appropriate treatment for these patients. Yet,
this report emphasizes an occurrence of orbital PNET
in adults, particularly an elderly, presenting with or-
bital mass, in order to diagnose and treat the patient
on time.

ABBREVIATIONS
BS: Blood sugar
CEA: Carcinoembryonic antigen
CK: Cytokeratin
CT: Computed tomography
DM: Diabetes mellitus
EMA: Epithelial membrane antigen
EWS: Ewing’s sarcoma
HMB: Human Melanoma Black
LCA: Leukocyte common antigen
MPO: Myeloperoxidase
PNETs: Primitive neuroectodermal tumors
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