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Granulocytic Sarcoma Presenting as Subconjunctival Mass
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ABSTRACT
Chloroma or gr  anulocytic sarcoma (GS) is a malignant neoplasm of myeloid lineage that occur 
in a variety of anatomic sites other than the bone marrow including soft tissue, bone, lymph 
node, nasal fossa, skin and sometime in the orbit. In the subconjunctiva it is rarely reported. A 
4-year-old girl with a history of treated acute myelogenous leukemia was referred to Farabi Eye 
Hospital, Tehran, Iran for the evaluation of subconjunctival mass that was appeared since one 
month ago. Cell blood count (CBC) of the patient was normal except for Hb=7gm/dl. General 
physical examination was normal except for the signs of anemia. Histopathological evaluation 
of subconjunctival mass showed a malignant large round cell neoplasm. Immunohistochemical 
studies confirmed granulocytic sarcoma. Wh  en confronting a large cell or undifferentiated round 
cell neoplasm, the possibility of myeloid sarcoma should be investigated. Myeloperoxidase (MPO), 
cluster designation (CD) molecules such as CD34, CD45, CD15, CD68 and lysozyme positivity or 
Leder staining are useful in this regard.
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Case Report

Introduction

The term myeloid sarcoma or extramed-
ullary myeloid cell tumor was first in-
troduced by Davey and associates to 

designate malignant neoplasms of myeloid 
lineage that occur in a variety of anatomic 

sites other than the bone marrow, although 
chloroma and  granulocytic sarcoma are bet-
ter known synonyms for these neoplasms (1) .
It may develop prior to, concurrently with or 
following the onset of classic AML, CML, 
idiopathic myelofibrosis, hypereosinophilic  
syndrome & polycythemia vera. In those 
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with an AML, this presentation may be the 
only evidence of relapse and in CML, it may 
show blast crisis phase (2). 
The tumor may occur anywhere in the body 
with peritoneum, soft tissue, bone, lymph 
node,  nasal fossa and skin as the most 
common sites .presentation of graulocytic 
sarcoma in the other organs is rare and there 
are a few reports of these cases in  testis(3,4) 
cervix (5), breast (6), pancreas (7). In the eye 
region the most reports of GS are from orbital 
soft tissue, lacrimal sac, lacrimal gland and 
epibulbar tissues (1,8-11). Conjunctival GS, 
especially in bulbar region such as our report, 
is very rare (12-15). The myeloid sarcoma is 
more frequent in children than adult is.
 Several clues may help to distinguish this 
entity from other orbital lesions .The lesion 
seems to mold to the globe and orbital 
walls on CT and MRI studies, similar to 
lymphoma. A lateral orbital predilection in 
contrast to superior or superomedial location 
of rhabdomyosarcoma is seen (1). A lack of 
osteolysis speaks against histiocytic  and 
metastatic lesions .
Bilaterality rules out lacrimal epithelial 
malignancy as well as rhabdomyosarcoma, 
pointing instead toward leukemia, 
lymphoproliferative, histosytic, metastatic or 
inflammatory entities.  MRI may further help 
make the diagnosis of granulocytic sarcoma, 
which appears hypointense in T1-weighted 
images and intermediately intense in T2-
weight in contradistinction to peripheral nerve 
sheath tumor which are more hyperintense in 
T2-weighting (1).
It is extremely important to diagnose 
granulocytic sarcoma accurately. A pa  nel of 
immunohistochemistry is helpful to diagnose 
GS including, MPO, lysozyme, leder staining, 
HLA-DR, MAC373, CD15, CD68, CD34, 
CD43, LCA, CD3, CD20, EMA, S-100 
protein,myogenin, MIC2 etc (16).

Overt leukemia will supervene with 2 to 
12 months. Cure is possible if appropriate 
chemotherapy is introduced before peripheral 
blood disease occurs (1,2).

Case history

A 4-year-old girl referred to Farabi Hospital, 
Tehran, Iran- the referral center for eye 
diseases – with a right eye subconjunctival 
mass. Her clinical review showed that she 
had acute myeloid leukemia since 1 year ago 
for which she underwent chemotherapy .Her 
follow-up showed no residual disease and she 
felt good till her subconjunctival mass began 
to grow since about a month before her referral 
.Bone marrow study before her referral was 
unremarkable but her Hb was 7g/dl Eye 
examination showed a subconjunctival 1.5 
cm cystic mass with prominent vasculature 
(Fig.1). No other abnormal physical finding 
was found. 

Fig. 1- Patient’s eye, a subconjunctival mass 
with prominent vasculature

A exsicional biopsy was done .The gross 
examination of the sample which was 
received freshly showed a piece of tan-
gray tissue with homogenous cut sections 
measuring 1.2 cm in maximal diameter. 
Touch imprint slides was prepared and 
stained with Wright which showed numerous 
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cells with high nucleocytoplasmic ratio and 
open chromatin pattern with no granule or 
vacuole but some showing multiple nucleoli 
(Fig. 2). Histopathological sections of the 
tissue showed a neoplasm beneath stratified 
squamoid epithelium of conjunctiva with 
diffuse pattern of growth with a relatively 
prominent vasculature with no area of 
necrosis. The neoplastic cells are rather 
uniform with ill-defined cell margins, round 
nuclei and prominent multiple nucleoli with 
high N/C ratio (Fig. 3 & Fig. 4). 

Fig. 2- Cytological smear of granulocytic 
sarcoma of subconjunctiva,   neoplastic cells 
are discohesive and show round to irregular 
contours high N/C ratio,  Giemsa stain                     
  

Fig. 3- Conjunctival tissue with subepithelial 
infiltration of neoplastic cells (×100 H& E 
stain)

Fig. 4- Histology of granulocytic sarcoma 
of subconjunctiva, neoplastic cells are rather 
uniform with round nuclei and prominent 
nucleoli (×400 H& E stain)

Immunohistochemical staining for myel  op-
eroxidase, lysozme, CD43, CD68 was 
diffusely positive. Actin, myogenin. LCA, 
CD20, CD3, CD45 RO, EMA, S-100protein, 
vimentin, CD56 andMIC2 showed negative 
reaction.

Discussion

G.S is a relatively uncommon presentation for 
acute nonlymphoblastic leukemia and may 
be presented simultaneously with or prior to 
bone marrow involvement (16).
Rarely, the first sign of granulocytic leukemia 
relapse or initially presentation of AML is 
ocular adnexal involvement .orbital myeloid 
sarcoma is quit rare among the orbital 
tumors of childhood, accounting for only 1 
of 250 cases (17). There are a few reports 
of granulocytic sarcoma presenting as 
conjunctival mass (12-15).
Histopathologically, the tumor has been 
classified into 1) well differentiated, when 
numerous eosinophilic myelocytes are seen 
2) poorly differentiated when only occasional   
eosinophilic myelocytes are seen and 3) 
blastic, if there is no evidence of gran  ulocytic 
differentiation. This case was blastic form 
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with lack of any granulocytic differentiation.
In regard to past history of patient, (patient 
had been made a diagnosis of AML 1 
years ago) and routine histopathological 
findings, for definite diagnosis of GS and 
ruled out differential diagnoses  a panel of 
immunohistochemistry including,  myelop-
eroxidase (MPO), lysozyme, lede  r staining, 
CD34, CD43, CD68, LCA, CD3, CD45  RO, 
CD20, EMA,S-100protein, actin, myogenin, 
vimentin, CD56, neuron specific enolase 
(NSE) and MIC2 was done.  IHC staining 
for myeloperoxidase,lysozme, leder staining, 
CD43,CD68 was diffusely positive. The 
myeloid nature of the tumor was identified 
(16).
Differential diagnosis of  a diffuse infiltration 
of large round cells or undifferentiated 
round cells neoplasm in view of this 
location (subconjunctiva) and patient’s age, 
respectively are  rha  bdomyosarcoma,  non-
hodgkin’s lymphoma, primitive neuroect-
odermal tumor (PNET) or neuroblastoma. 
Rhabdomyosarcoma affects children 
around age 7 years The round cells of 
rhab  domyosarcoma are more eosinophilic, 
whereas in leukemic cells the cytoplasm 
is indistinct except for the rare presence of 
azurophilic granules .the lack of desmin 
and myogenin in IHC examination ruled out 
rhabdomyosarcoma(18). 
Extranodal marginal-zone B cell lymphoma 
of mucosa-associated lymphoma constitutes 
about 83% of all lymphoma involving the 
ocular adnexa. It has been reported in a 
childhood. Although rarely found in the 
conjunctiva, T-cell prolymphocytic leukemia, 
a rare and very aggressive hematological 
neoplasm has presented with bilateral 
perilimbal conjunctival infiltrate accompanied 
uveal, palpebral and orbital invasion ((18). 
Negative reaction for CD20,CD3& CD45 RO 
ruled out B-cell and T-cell lymphoma(16).
PNETs are a group of soft tissue tumors of 

presumed neural crest origin outside the 
central and sympathetic nervous system, 
in eye region it is seen more in the orbit. 
Histologically consist of a malignant round 
cells arranged in cellular sheets separated 
by septae, cell nuclei exhibited uniform 
chromatin. IHC  panel of this tumor showed 
negative reaction for MIC2,vimentin and 
CD56, this markers are positive in PNET’s 
cells.
Myeloid sarcoma (extramedullary myeloid 
cell tumor = EMCT )is more frequently 
observed in cases with M2(associated 
with t(8;21) M4Eo(inv(16)or t(16;16) and 
M4orM5 (associated with chromosome 
11q23 abnormalities) (2 ).
When confronting a large cell or undifferenti-
ated round cell neoplasm, in conjunctiva, the 
possibility of myeloid sarcoma should be in-
vestigated
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