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Background The orbit is an anatomically complex structure comprising the globe,
extraocular muscles, fat, vascular, nervous, glandular, and connective tissues. A wide
variety of neoplasms can arise from different orbital structures, which can create a
diagnostic challenge to the pathologists. No formal study has been conducted in this
regard in North East India.

Aim and Objectives This article aims to document the pattern and prevalence of
orbital tumors in our institute and assess the utility of histopathological examination
(HPE) and immunohistochemistry (IHC) in the precise diagnosis of these neoplasms.
Materials and Methods A retrospective analysis of orbital tumors was performed over
a period of 5 years from 2013 to 2018 in the department of pathology at a tertiary cancer
center of North East India following all the guidelines of the institutional ethics committee.
Results A total of 35 cases of orbital neoplasms, evaluated by HPE and IHC, were found,
all of them being malignant tumors. The age range was 4 months to 85 years. Male to
female ratio was 1.5:1. The most common tumor found was lymphoma, accounting for
10 cases (28.6%), all of which were non-Hodgkin lymphoma (NHL). All these cases except
one occurred in adults, thus making it the most common tumor in adults in this study.
Diffuse large B cell ymphoma, not otherwise specified, was the most common NHL, fol-
lowed by follicular lymphoma, mature T cell NHL, extranodal marginal zone lymphoma,
and B cell lymphoblastic lymphoma. Rhabdomyosarcoma and poorly differentiated|/
undifferentiated carcinoma jointly were the second most common tumors, totaling
seven cases (21.21%) each. This was followed by melanoma (three cases), myeloid sar-
coma (three cases), Ewing sarcoma/peripheral neuroectodermal tumor (PNET) (three
cases), neuroblastoma (one case), and angiosarcoma (one case). Among these, rhab-
domyosarcoma, granulocytic sarcoma, Ewing sarcoma/PNET, and neuroblastoma exclu-
sively troubled the children. IHC markers including the lymphoma panel, and soft tissue
ones were crucial in the precise diagnosis of the neoplasms encountered.
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Conclusion A variety of malignant orbital tumors may be seen in clinical practice.
Management of these tumors requires a multidisciplinary approach. HPE in conjunc-
tion with IHC evaluation is of utmost importance in the veracious recognition of orbital
tumors for their proper management.

Introduction

Orbital malignancies are an important group of disorders
presenting in all age groups. Malignant tumors of the orbit
may originate either from the primary orbital tissues includ-
ing the eyeball, or may invade from surrounding structures
like eyelids, paranasal sinuses, nasopharynx, or cranial cav-
ity (secondary tumors). They may also be a presentation of
systemic lymphoproliferative disorders or metastasis from
malignant tumors elsewhere in the body.! The histopatholog-
ical characteristics of these tumors are critical to their bio-
logic behavior, line of management, outcome, and prognosis.
Thus, accurate diagnosis of these tumors based on histo-
pathological examination (HPE) and immunohistochemistry
(IHC) is the sine qua non for definitive management.

Aims and Objectives

The study was conducted to study the pattern and prevalence
of orbital tumors in our institute, and to assess the utility of
HPE and IHC in correctly diagnosing these neoplasms.

Material and Methods

A retrospective analysis of orbital tumors was performed over a
period of 5 years from 2013 to 2018 in the department of pathol-
ogy at a tertiary cancer care center following all the guidelines of
the institutional ethics committee. Only those cases with con-
clusive and unequivocal diagnosis, evaluated by both HPE and
[HC were included in the study. Details of age, gender, and other
relevant clinical information were collected from the medical
records. The hematoxylin and eosin (H&E) stained slides sec-
tioned from formalin-fixed paraffin-embedded tissues and

the IHC stained slides were retrieved from the archives in the
department of pathology and evaluated.

Results

A total of 35 cases of orbital tumors, evaluated by HPE and
IHC were discovered, all of them being unilateral and malig-
nant in nature. None of the tumors except one were meta-
static in origin. Common signs and symptoms encountered
were orbital swelling, proptosis, vision impairment, pain,
restricted motility, leukocoria (white pupil), and ptosis. The
age range was 4 months to 85 years. Adult cases amounted
to 20, while pediatric ones accounted for 15 of the total.
There were a dozen cases in the elderly (> 60 years) out of the
20. Male to female ratio was 1.5:1 (=Table 1).

The most common tumor found was lymphoma, account-
ing for 10 cases (28.6%), all of which were non-Hodgkin lym-
phoma (NHL) (=Table 2). All these cases except one occurred
in adults (nine cases), thus making it the most common
tumor not only in adults, but also in the elderly (> 60 years).
The structure of origin of these neoplasms was variable, a
few arising from the lacrimal sac and/or lacrimal gland while
the source of the others could not be precisely ascertained
(nonlacrimal origin). B cell NHLs constituted the majority of
the lymphomas, being extranodal in nature. Diffuse large B
cell lymphoma (DLBCL), not otherwise specified (NOS), was
the most common lymphoma (four cases), followed by follic-
ular lymphoma (two cases), mature T cell NHL (two cases),
extranodal marginal zone lymphoma (EMZL), and B cell lym-
phoblastic lymphoma (one case each). All the DLBCL cases
occurred in adults, age range being 30 to 71 years (=Fig. 1).
Among these, all except one case belonged to the activated

Table 1 Clinicopathologic profile of the orbital tumors in the study

S| Diagnosis No of Age range | Pediatric Adult Male Female Incidence
no. cases <60y >60y (%)
1. NHL 10 6-71y 01 03 06 07 03 28.57
2. RMS 07 1-16y 07 0 0 03 04 20.0
3. PDC/UC 07 24-85y 00 03 04 05 02 20.0
4. Melanoma 03 42-75y 00 01 02 03 00 8.57
5. Myeloid sarcoma | 03 2-10y 03 0 02 01 8.57
6. | Ewing/PNET 03 3-15y 03 0 01 02 8.57
7. Neuroblastoma 01 4 mo 01 0 0 01 2.86
8. Angiosarcoma 01 32y 0 01 0 0 01 2.86
9. Total 35 4mo-85y | 15 08 12 21 14 100

Abbreviations: NHL, non-Hodgkin Lymphoma; PDC/UC, poorly differentiated carcinoma/undifferentiated carcinoma; PNET, peripheral neuroectoder-

mal tumor; RMS, rhabdomyosarcoma.
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Table 2 Histologic subtypes of the lymphomas in the study

S| NHL No of Age Pediatric Adult Male Female Clinical Percentage
no. | subtype cases range (y) stage (%)
1. DLBCL 04 30-71 04 03 01 I, 10 40
2. Follicular 02 60, 65 02 01 01 1l 20

NHL
3. PTCL NOS 02 55, 60 02 02 0 Il 20
4. Marginal 01 63 01 0 01 | 10

Zone NHL
5. BLL 01 6 01 0 01 0 Il 10
6. Total 10 6-71 01 09 07 03 -1l 100

Abbreviations: BLL, B cell lymphoblastic lymphoma; DLBCL, diffuse large B cell ymphoma; NHL, non-Hodgkin Lymphoma; PTCL NOS, peripheral T cell
lymphoma not otherwise specified.
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Fig. 1 Photomicrograph of diffuse large B cell lymphoma (DLBCL)
showing proliferation of atypical medium sized lymphoid cells in dif-
fuse sheets (A) (hematoxylin and eosin [H&E], 40x), which are posi-
tive for CD20 on immunohistochemistry (IHC) (B) (40x).

B cell (ABC) subtype on the basis of Hans algorithm, thus
demonstrating positivity for ABC marker such as Muml,
while being negative for germinal center markers such as
CD10 and bcl6. Three of these had stage II disease while one
was in stage III (Ann Arbor staging). Follicular lymphoma was
identified to involve the elderly (> 60 years), and both the
cases belonged to grade 2 histomorphologically, and clini-
cal stage III. The lacrimal tissue was the origin of the EMZL
in a 63-year-old lady, whose clinical stage was stage 1. The
only lymphoma detected in the pediatric population was
a case of B cell lymphoblastic lymphoma, which affected a
6-year-old boy and presented in clinical stage II. The differen-
tiating feature from Burkitt lymphoma was the unequivocal
TdT positivity on IHC and Ki67 index of approximately 90%.
T cell orbital lymphomas discovered in the study were of the
peripheral T cell type (NOS), exclusively occurring in adults
and presenting in clinical stage II. The characteristicimmuno-
phenotype of CD3+/CD4+/CD8-accompanied by downregu-
lation of other T cell markers such CD7 and CD5 suggested
the diagnosis. CD30 and Alk1 negativity in the atypical lym-
phoid cells excluded the possibility of anaplastic large cell
lymphoma in these two cases. It was interesting to note that
none of the lymphoma cases revealed bone marrow involve-
ment. Chemotherapy was the main modality of therapy as
most of the tumors presented in stage II or higher, and the
regimen employed was cyclophosphamide, vincristine, doxo-
rubicin, and prednisolone, with or without immunotherapy
such as rituximab. The only localized lymphoma in the study,
namely EMZL, was managed by radiation therapy.

Rhabdomyosarcoma (RMS) and poorly differentiated
carcinoma (PDC)/undifferentiated carcinoma (UC) were the
second most common orbital tumors comprising 7 cases
each. The muscular tissues of the orbit were the source of
the RMS, while PDC/UC arose primarily from the lacrimal
gland. All the patients of RMS were children, while PDC/
UC affected only adults over a wide age range, the youngest
being 24 years and the oldest 85 years. Histology of PDC/UC
displayed sheets of medium to large round to polygonal atyp-
ical cells demonstrating positivity only for pan-cytokeratin
(PanCK) and epitheleal membrane antigen, while all other
markers including those utilized for malignancy of unknown
origin such as leukocyte common antigen (LCA), vimentin,
$100, HMB45, synaptophysin, chromogranin, and CD56 were
negative. The most common childhood orbital tumor was
RMS. The predominant subtype was embryonal RMS (six
cases), while one case belonged to alveolar histology. The
tumor cells demonstrated strong positivity for desmin (cyto-
plasmic) and myogenin (nuclear) (=Fig. 2). No cytogenetic
analysis or molecular test could be attempted. Most of these
patients of RMS were treated with combination chemother-
apy (vincristine + actinomycin D + cyclophosphamide/etopo-
side) and conventional fractionated radiation. Melanoma was
the other predominant orbital malignancy in adults, genesis
being the choroid. Melanin pigment was perceptible in the
H&E sections. S100 and HMB45 IHC highlighted the atypi-
cal cells and corroborated the diagnosis. These patients were
treated with plaque brachytherapy.

Myeloid sarcoma (MS) involved the orbit in three pediat-
ric patients (age 2-10 years). This was the initial presentation
in these patients before the documentation of any systemic
disease. HPE showed a picture of small round cell tumor; the
finding of eosinophilic myelocytes on histology provided a
hint of granulocytic sarcoma. IHC evaluation was crucial in
pinpointing the diagnosis. The tumor showed positivity for
LCA, CD34, CD68, and most importantly myeloperoxidase
(MPO) (=Fig. 3). The patient was treated with cytarabine
and daunorubicin (7+3 regimen) induction chemother-
apy, and later consolidation chemotherapy with high-dose
cytarabine for four cycles. The patient remained in complete
remission 24 months since diagnosis. Another three pediatric
patients were diagnosed with Ewing sarcoma (ES)/peripheral

Journal of Laboratory Physicians Vol. 12 No. 3/2020 © 2020. The Indian Association of Laboratory Physicians.

173



174 Orbital Tumors Chowdhury et al.

Fig. 2 Photomicrograph of rhabdomyosarcoma (RMS) exhibiting sheets of small round cells, some of which have a plasmacytoid appearance
(A) (hematoxylin and eosin [H&E], 40x). Immunohistochemistry (IHC) displays positivity of the tumor cells for desmin (B, 40Xx), and myogenin
(C, 40x).

cytoplasm, accompanied by a few eosinophils and its precursors (arrows) (A) (hematoxylin and eosin [H&E], 40x). Immunohistochemistry (IHC)
pinpoints to the diagnosis by the positivity of the blasts for leukocyte common antigen (LCA) (B), myeloperoxidase (MPO) (C), and CD68 (D) (40x).
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Fig. 4 Photomicrograph of Ewing sarcoma/peripheral neuroectodermal tumor (PNET) composed of sheets of small round cells (A) (hematoxy-
lin and eosin [H&E], 40x), manifesting complete membranous positivity for CD99 (B, 40x), and nuclear positivity for FLIT(C) (40x).

neuroectodermal tumor (PNET); the tumors consisting of complete metastatic workup, the patients were treated on
sheets of small round atypical cells. Complete membranous  nonmetastatic Ewing family tumor chemotherapy protocol
positivity for CD99, diffuse strong nuclear FLI1 positivity, and  with intensity-modulated radiotherapy. All the three patients
negativity for other markers such as LCA, desmin, synapto-  after completion of treatment were alive without any evidence
physin, and PanCK clinched the diagnosis (=Fig. 4). After the  of recurrence at 48, 33, and 26 months until last follow-up.
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Fig. 5 Photomicrograph of angiosarcoma of the eyelid revealing
anastomosing vascular spaces lined by atypical endothelial cells
(A) (hematoxylin and eosin [H&E], 40%), highlighted by immunoreac-
tivity for CD31 (B), CD34 (C), and FLIT (D) (40x).

A sole case of neuroblastoma involving the orbit was
encountered. Histology was of poorly differentiated type;
neuropil, Homer-Wright pseudorosettes surrounding eosin-
ophilic neuropil, and occasional cells displaying features of
differentiating neuroblasts (< 5%) were discernible. Variable
positivity for synaptophysin and chromogranin was noted,
while being negative for other markers like CD99, LCA,
PanCK, FLI1, and desmin. Systemic workup revealed pri-
mary in the abdomen, involving the orbit as a secondary.
The patient was treated with combination chemotherapy
comprising vincristine, Adriamycin, and cyclophosphamide.
After completion of three cycles, there was significant reduc-
tion of tumor volume, and the child was systemically well.
The last case in the list was a rare case of angiosarcoma of
the eyelid diagnosed in a 32-year-old lady. CD34, CD31, and
FLI1 positivity underlined the vascular origin of the atypical
cells (~Fig. 5). Absence of any other diagnostically similar
lesion elsewhere in the body confirmed the primary nature
of the angiosarcoma. Subsequent wide surgical resection
was performed, with substantial reconstruction. The patient
responded well to the surgery, and was free of tumor after 15
months of follow-up. Genderwise, the most common malig-
nancy in males was NHL with seven cases, while RMS con-
stituted the majority in females with four cases. The notable
exceptions in the list of diagnosis were retinoblastoma and
inflammatory myofibroblastic tumor, no cases of which were
encountered.

Discussion

Orbital tumors can occur at various age groups, and because
of their myriad presentation, their diagnosis pose a sound
challenge. The reported incidence of orbital tumors var-
ies widely from series to series. A review of the literature
revealed marked differences between biopsy-proven studies,

Orbital Tumors Chowdhury et al.

and clinically based studies.? Nonetheless, overall incidence
of orbital tumors is 3.5 to 4%.2 The major bias inherent in
our study was the nature of the institute where the research
was taken up. Being a tertiary cancer care center dedicated
to all disciplines without the services of any ophthalmolo-
gist, two points of prejudice were deciphered. First, no ren-
dezvous with benign neoplasms and inflammatory lesions,
and second, tumors such as retinoblastoma and/or inflam-
matory myofibroblastic tumor were noticeable omissions as
the specialized eye centers in the locality catered to these.
Nevertheless, the present study was a sincere attempt to
pathologically characterize the orbital neoplasms, the first of
its kind from the North East part of India.

A study conducted in Dublin and few in India
observed benign lesions to be greater than the malignant
tumors.*> However, a few other studies found malignant
tumors to be preponderant.® The study from Dublin reported
secondary tumors to be the most common source whereas
the present study reports primary orbital tissue to be the
most common source of orbital tumors as was also observed
in other studies.! The main clinical features at presentation
include mass (palpable or visualized), proptosis, pain, defec-
tive vision, restricted mobility, leukocoria, and ptosis.’#

Orbital lymphoma is the most common malignant tumor
found in the orbit ranging from 4 to 13%. The vast majority of
orbital lymphomas are of B cell origin (97%), of which EMZL
(59%) is the most common subtype, followed by DLBCL (23%),
follicular lymphoma (9%), and mantle cell lymphoma (5%).
Primary orbital lymphoma remains a rare entity, comprising
only approximately 1% of NHLs. Primary orbital lymphoma is
when the patient presents with no other concurrent systemic
lymphoma or prior history of lymphoma.® The case of EMZL
being a stage I disease justified as a primary orbital lym-
phoma in our series. The other lymphomas though extran-
odal in nature had concurrent nodal disease as well. Orbital
lymphoma is primarily a disease of the elderly. Gender dis-
tribution varies according to lymphoma subtype. EMZL (53%)
and follicular lymphoma (75%) show a female predominance,
whereas DLBCL shows an even gender distribution.! It typi-
cally presents in patients older than 50 years which is almost
similar to mean age group of orbital lymphoma in general
which is 50 to 70 years old. In our study, the most common
NHL was DLBCL NOS, unlike the finding in the other studies,
wherein MZL was the most common.>!"'? The other param-
eters mentioned above such as age and gender distribution
conformed to our series. DLBCL, NOS can be subdivided into
germinal center B cell subtype and ABC subtype. This deter-
mination of cell of origin has begun to penetrate clinical prac-
tice and is therefore required. If gene expression technologies
are not available as was the situation in our series, then
[HC analysis is considered an acceptable alternative.'®> Most
extranodal DLBCLs seem to be of the ABC subtype, as was
also evident in our series. Primary orbital/ocular adnexal T
cell extranodal lymphoma is rare and most cases represent
secondary orbital involvement by distant spread of systemic
disease.!* At the time of diagnosis, peripheral lymphadenop-
athy is common and visceral involvement is unusual. The
diagnosis relies on recognition of a characteristic histology
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with a diffuse growth pattern, lymphoid cells with interme-
diate nuclear size, fine chromatin, indistinct nucleoli, and fre-
quent mitotic figures, and characteristic IHC pattern, namely
aberrant loss of T cell antigens.'41>

The most common biopsied malignant tumor of the orbit
in children is RMS, and comprises 4% of all pediatric malig-
nancies, with 10% of all cases occurring in the orbit.'® Ninety
percent of primary orbital RMS occurs before the age of
16 years with a mean age of 5 to 7 years. Males are slightly
more affected than females, with male to female ratio
of 5:3.77 In our series, the age range was quite similar, while
females slightly outnumbered males. Majority of orbital RMS
is of the embryonal type (50-70%). Alveolar RMS often har-
bors a typical translocation, but embryonal RMS lacks any
specific rearrangement. So, histopathology is not always suf-
ficient for an unequivocal diagnosis, necessitating ancillary
studies.? IHC studies constitute the main approach to diag-
nosis. The markers typically found in RMS include antibodies
against desmin (90%), myogenin (90%), myoD1 (71-91%), and
myoglobin. Myogenin (90%) is expressed more in the alveolar
than in the embryonal type, while myoD1 is preferentially
expressed in the embryonal type. Desmin is usually positive
but less specific since it can be positive in other tumors with
skeletal muscle differentiation.®

MS is a rare extramedullary tumorous aggregation of
malignant myeloid precursor cells and may occur as a mani-
festation of a well-established systemic myelogenous leuke-
mia or it may precede systemic manifestations of peripheral
blood and bone marrow, as was the condition in our study.
MS more commonly occurs in the pediatric population and
has most commonly been reported in skin, bone, and lymph
nodes, but it is well accepted that it may occur at almost any
location in the body including the orbit.!® Establishing the
diagnosis of MS presenting de novo continues to challenge
clinicians. Even in cases where MS occurs in the setting of
previously diagnosed acute myeloid leukemia (AML), imag-
ing cannot differentiate this from other possible complica-
tions associated with AML. For this reason, a tissue sample
is needed for accurate diagnosis. Even on histopathology, the
differential diagnosis is wide, ranging from various types of
NHLs, small round cell tumors (in particular in children), UCs,
soft tissue sarcomas to rare entities like histiocytic/dendritic
cell neoplasms, or blastic plasmacytoid dendritic cell neo-
plasm.' Appropriate IHC staining in these cases is particu-
larly essential to establish the diagnosis accurately. Reports
have noted several reliable markers such as CD43, CD65/KP1,
MPO, CD117, and CD68.

Among the pediatric malignancies, ES/PNET and neuro-
blastoma are differential diagnosis of each other. Primary
orbital ES/PNET is extremely rare with isolated case reports
and small case series reported in literature.? Cases with clas-
sical morphologic features can be accurately diagnosed using
light microscopy with ancillary IHC. However, given the wide
morphologic spectrum, genetic confirmation of nonrandom
translocations leading to the fusion of the EWSR1 gene on
22q12 with one of several members of the ETS family of
transcription factors is essential for the diagnosis of unusual

morphologic variants of ES/PNET. Although initially believed
to be highly specific for ES/PNET, it is apparent that virtu-
ally all other round cell tumors in the differential diagno-
sis, on occasion, show membranous immunoreactivity for
CD99. Therefore, although CD99 is highly sensitive for rec-
ognizing ES/PNET, this marker should always be used as
part of a panel of immunostains because it lacks specific-
ity.2! FLI1 nuclear positivity has been reported in 71 to 84% of
ES/PNET cases.?>? Despite the sensitivity of this marker, FLI1
is also frequently positive in lymphoblastic and other NHLs,
and rare examples of melanoma, Merkel cell carcinoma, and
neuroblastoma.??>>* Neuroblastoma represents the second
most common orbital tumor in children after RMS, and only
8% cases first present with an orbital lesion.? Orbital neu-
roblastoma in children commonly occurs due to metastasis
with primary in the abdomen. IHC plays an important role
in differentiating neuroblastoma from other small round cell
tumors such as retinoblastoma, RMS, and lymphoma. Tumors
cells are stained for neuronal markers such as neuron-spe-
cific enolase, chromogranin, and synaptophysin which aids
in the diagnosis of neuroblastoma.?® However, unlike ES/
PNET, neuroblastomas do not express CD99, and cytogeneti-
cally lack evidence of EWSR1 aberrations.

Angiosarcoma represents one of the rarest soft tis-
sue neoplasms, comprising less than 1% of all sarcomas.
Primary eyelid involvement is rare, with less than 30 cases
reported in the literature.?” The rarity of ocular adnexal
angiosarcoma further contributes to the clinical diagnostic
challenge, with about one-quarter of the lesions initially
misdiagnosed as basal cell carcinoma or pyogenic gran-
uloma.?® The histomorphology can be variable, ranging
from highly differentiated tumors resembling benign or
intermediate grade vascular lesions such as hemangioma
or hemangioendothelioma, to anaplastic ones difficult to
distinguish from a PDC or other high grade sarcomas. [HC
confirmation of the diagnosis of angiosarcoma, even those
that are poorly differentiated, can usually be accomplished
using a panel of vascular markers such as CD34, CD31, FLI1,
factor VIII, and ERG. Among these, CD31 has been shown
to be the most sensitive and most specific endothelial
marker that reacts rarely and only weakly with nonvascu-
lar tumors.?

As regards the management of orbital malignancies, as
observed in this study, depending on the particular type of
the tumor, the localization, and the extent, the treatment
options vary from chemotherapy, chemotherapy combined
with radiotherapy, excision, excision followed by radiation
therapy, to radical surgeries such as orbital exenteration,
exenteration with radiotherapy, and exenteration with radia-
tion therapy and chemotherapy.

There are limitations in our study, it being retrospective
in nature within a single tertiary cancer center. Our study
may not represent the routine usual cases that would be
encountered by a general ophthalmologist. Some of the sim-
ple orbital lesions such as the cystic ones might have been
managed locally while a few neoplastic entities such as ret-
inoblastoma were treated at a specialized eye care institute.
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Conclusion

A variety of malignant orbital tumors may be seen in clini-
cal practice. The incidence of any particular orbital neoplasm
depends mainly on the type of study (clinical vs. histo-
pathologic), medical specialty of the author, and nature of
the institute conducting the study. HPE coupled with IHC is
indispensable in segregating the different morphologic types
of orbital tumors. This is of utmost significance for selective
management of these tumors because of the differences in
outcome.
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