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Granulocytic sarcoma (in the past sometimes called chlo
roma because of the grossly greenish tinge of the tumoral 
tissue due to the presence of the enzyme myeloperoxidase) 
is a dramatic manifestation of acute myelogenous or myelo
monocytic leukemia. A soft-tissue or an organ mass created 
by leukemic cells dominates the clinical presentation or de
velops later in the course of the disease after an unsuccessful 
attempt at therapy. Sites of involvement include the skin, 
bones, sinuses, and orbits, but rarely the CNS or the interior 
of the globe. This issue of AJNR has two reports on the MR 
aspects of this disorder: one (1] describes four cases with 
orbital involvement, and the other (2] describes two cases 
involving either the sphenoidal sinus or the paraspinal region. 

All of the lesions in both reports showed the MR charac
teristics of hypointensity on T1-weighted images and isoin
tensity or intermediate signal intensity on T2-weighted im
ages. The two nonorbital cases [2] developed in adults on 
relapse of an already diagnosed and treated leukemia. There
fore these characteristics are of value for ruling out other 
neoplasms, which, with regard to paraspinal tumors, include 
neural neoplasms such as schwannoma or neurofibroma that 
are hyperintense on T2-weighted images. The report (1] on 
the four orbital cases portrays a quite different clinical picture: 
none of the affected children was known to have leukemia. 
Ocular adnexal granulocytic sarcomas, as described by Zim
merman and Font (3] in a series of 33 patients, most typically 
present without a diagnosed systemic leukemic disease and 
pose a particularly challenging subset of cases. Therefore, 
my remaining comments about granulocytic sarcoma are 
devoted to ocular adnexal cases. 
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Commentary 

In the cases reported by Banna et al. (1 ], the authors found 
four orbital granulocytic sarcomas among 37 boys and 23 
girls with myelomonocytic leukemia. Two of the orbital in
volvements were simultaneously bilateral, one was dyssyn
chronously bilateral, and one was unilateral throughout the 
course of the disease. The mean age for all the leukemic 
children was 5 years (range, 1-13 years); the four boys with 
the orbital tumors were 2-4 years old. In the series of 33 
patients reported by Zimmerman and Font [3], the age range 
was 1-61 years, but three quarters of the patients were in 
their first decade (median age, 7 years). Again, with respect 
to orbital involvement, males preponderated over females in 
a ratio of 19 to 13. Twenty of the 33 patients were not white 
Americans; a disproportionate number were from Asia, the 
South Pacific, or Africa. This feature also has been discovered 
in other cases of nonophthalmic granulocytic sarcomas. To 
reiterate, the main clinical challenge in granulocytic sarcoma 
of the orbits and eyelids is that the soft-tissue deposit around 
the eye is typically the first leukemic manifestation, as was 
the case in 29 of the 33 patients in the series of Zimmerman 
and Font (3]. 

Most patients have simultaneous evidence of bone marrow 
or peripheral blood disease. However, in eight of the patients 
in the series of Zimmerman and Font, it took from 4 to 15 
months to diagnose the leukemia on the basis of evaluation 
of either the peripheral blood or the bone marrow. Today, 
more sophisticated evaluations of bone marrow may facilitate 
the diagnosis, such as molecular genetic and cytogenetic 
studies or in vitro colony growth patterns in the absence of 
overt peripheral blood abnormalities. Some of the patients 
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also may have a confusing clinical inflammatory picture, lead
ing to variably protracted mistaken diagnoses of dacry
oadenitis, dacryocystitis, or idiopathic orbital inflammatory 
pseudotumor-with potentially deleterious impacts on clinical 
outcome. Chemotherapy and localized orbital radiotherapy 
can provide short-term remissions, but long-term hematologic 
cures are more elusive. Patients have the best prognosis 
when therapy for their leukemia is introduced as early as 
possible and when the tumor burden in the marrow and{or 
bloodstream is as small as possible. 

From the radiologist's point of view, how can the rate of 
accurate diagnosis of orbital granulocytic sarcoma be im
proved? First of all, bilateral orbital masses are rather rare. 
Their presence certainly rules out a primary lacrimal epithelial 
malignancy or stromal malignancy, such as rhabdomyo
sarcoma, and they point to a leukemic, lymphoproliferative, 
histiocytic, metastatic, or inflammatory condition [4]. The 
radiologic findings in the four cases of Banna et al. [1] showed 
a predilection for the lateral orbit, a feature that differs from 
the more common location of rhabdomyosarcoma in the 
superior orbit. Histiocytic lesions and childhood metastatic 
embryonal sarcomas such as neuroblastoma, which can be 
bilateral, more commonly cause concomitant osteolytic de
fects. Lymphoid tumors of the orbit, whether benign or malig
nant, are generally conditions of older persons [5]. In my 
experience, leukemic infiltrates vastly outnumber lymphoid 
tumors of the orbits of children (with the conspicuous excep
tion of African Burkitt lymphoma that involves the maxillary 
bone and the orbit secondarily). Inflammatory pseudotumors 
have many radiologic patterns, but the most distinctive in 
children are extraocular polymyositis or peridural inflammation 
of the optic nerve rather than a focal orbital mass [ 4]. 

Not only the clinician and the radiologist but also the 
pathologist face a challenge in this condition. Leukemic in
volvement of the orbit is suggested microscopically when 
scattered eosinophilic myelocytes and metamyelocytes are 
seen in an anaplastic "round cell" infiltrate. Newer special 
diagnostic procedures have increased the accuracy of the 
pathologic examination: stains for esterase (Leder stain), his
tochemical demonstration of muramidase, electron micro
scopic demonstration of myelogenous lysosomal granules, 

and, finally, monoclonal antibodies directed against cell-sur
face antigens found on hematopoietic and monocytic cells 
only. 

The radiologist actually has an excellent opportunity to 
suggest the correct orbital diagnosis in a child, because of 
the frequent bilaterality of the process, even if the masses 
are asymmetrical. The lesions tend to mold to contiguous 
structures, including the sclera and the orbital bones (in 
patterns mimicking orbital lymphoid tumors of adults [5-7]), 
and only the medial orbital wall is likely to show dissolution 
with sinus involvement. The lesional tissue has an MR signal 
intensity different from that of the contiguous heavily colla
genized sclera because leukemic masses (as well as hyper
cellular lymphoid neoplasms) generally are devoid of a signif
icant fibrous stroma. The study of Banna et al. supplements 
the clinical and pathologic data supplied by Zimmerman and 
Font by pointing out some useful MR findings that intimate 
the presurgical diagnosis in the intriguing subset of orbital 
granulocytic sarcomas. 
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