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Granulocytic sarcoma is a rare solid tumor of immature 
granulocytes. It represents tumorous manifestation of gran
ulocytic leukemia that may occur in the brain, paranasal 
sinuses, skeleton, chest, or abdomen [1, 2]. The term gran
ulocytic sarcoma is used in preference to chloroma, because 
it refers to the cell origin of the tumor and not to its color, 
which fades away as the pigment myeloperoxidase is oxidized 
[2]. We describe the CT and MR findings in four children with 
orbital granulocytic sarcoma. 

Case Reports 

Between June 1981 and December 1989, 60 children with acute 
myeloid leukemia were admitted to our institution for treatment. Of 
these, 37 were boys and 23 were girls, representing a sex ratio of 
3:2 in favor of boys. The mean age was 5 years, with a range of 1 to 
13 years. Four boys between the ages of 2 and 4 years developed 
proptosis and underwent CT and MR examinations before and after 
treatment. CT was performed on a GE 9800 scanner. The brain and 
orbits were examined in the axial projection without and with contrast 
enhancement. The slice thickness was 3 mm for the orbits and 1 0 
mm for the brain. MR was performed on a 2055 HP Vista 1.5-T Picker 
system. Axial images were obtained with a slice thickness of 3 mm 
for the orbits and 7 mm for the brain. The pulse sequence was 600/ 
20/2 (TRfTEjexcitations) for T1 images and 2000j80f2 for T2 images. 

Case 1 

A 2-year-old boy was brought by his parents to the local hospital 
because he was growing pale and had lost weight, which they 
attributed to diarrhea and for which he was treated. About 3 months 
later the child developed severe bilateral proptosis with limitation of 
eye movement. On examination, he also had hepatosplenomegaly 
and enlargement of the cervical lymph nodes. Chest, cardiovascular, 
and neurologic examinations were normal. 

At our hospital, the diagnosis of leukemia was confirmed by bone 
marrow examination. CT and MR showed bilateral orbital masses. 
After systemic and intrathecal chemotherapy, orbital irradiation was 
given through an anterior field using 12-MeV electrons to a dose of 
3000 cGy in 3 weeks. The orbital masses resolved within 8 weeks. 
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The child has been in complete rem1ss1on for approximately 14 
months since the onset of the disease (Fig. 1 ). 

Case 2 

A 4-year-old boy was brought by his parents to the local hospital 
because of swelling of both eyes that had been progressive over a 
period of approximately 5 weeks. The proptosis was so severe that 
the child could not close his eyes, and eye movements were re
stricted. Physical examination revealed mild hepatomegaly, but no 
other abnormality. Peripheral blood smear showed multiple "blast" 
cells consistent with leukemia. 

At our hospital, a CT scan showed extensive leukemic infiltrate 
within the orbits, paranasal sinuses, and nasopharynx. The child 
received systemic chemotherapy with poor initial response. Local 
irradiation was given to the orbits, which resulted in considerable 
resolution of the orbital masses. A dose of 1600 cGy in 2 weeks was 
given via two lateral fields using 8-MeV X-rays (Fig. 2). After a short 
period of remission, his disease became refractory to various drug 
combinations and the child died 1 year after initial presentation. 

Case 3 

A 3-year-old boy presented to another hospital with proptosis of 
the left eye of 2 weeks duration. CT and MR scans revealed left 
orbital tumor, which was biopsed and diagnosed as rhabdo
myosarcoma. He was referred to our hospital for treatment. On 
arrival, the child had already developed bilateral proptosis, and CT 
demonstrated soft-tissue masses within the orbits and paranasal 
sinuses. Examination of bone marrow confirmed the diagnosis of 
leukemia. There was no apparent involvement of other organs or 
enlargement of lymph nodes. After chemotherapy the orbital masses 
disappeared within 3 weeks and bone regeneration was evident. At 
present the child is alive and well approximately 1 year from the onset 
of proptosis (Fig. 3). 

Case 4 

A 4-year-old boy was transferred to our hospital from another 
institution, where clinical, radiologic, and histologic examinations of a 
right periorbital mass were performed and a diagnosis of rhabdo-
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Fig. 1.-Case 1: Bilateral orbital granulocytic sarcoma. 
A, Axial contrast-enhanced CT scan shows bilateral extraconal masses along lateral orbital walls and globes with further extension into eyelids. Note 

difference in tissue density between sclera and neoplasm. 
B, Axial T1-weighted MR image obtained immediately after CT scan in A. Bilateral soft-tissue masses are evident with signal intensity similar to gray 

matter but less than sclera. Neoplastic tissue is separated from orbital fat by the periorbita, and its signal intensity is distinctly different from adjacent 
sclera. 

C, Contrast-enhanced axial CT scan of the orbits shows resolution of neoplastic masses after 8 weeks of treatment. 

A B c 
Fig. 2.-Case 2: Granulocytic sarct'ma of the orbits with involvement of paranasal sinuses. 
A, Axial contrast-enhanced CT scan shows neoplastic masses along lateral wall and apex of right orbit, also on nasal and temporal surface of left 

globe and along lateral wall of left orbit. Note opacification of right ethmoids. 
B, CT scan at slightly lower level than A shows neoplastic masses within right nasal cavity and maxillary sinus associated with destruction of medial 

wall of antrum. 
C, CT scan after 6 weeks of treatment shows complete resolution of neoplastic masses and aerated ethmoids. 

myosarcoma was made. At our hospital, the pathologic slides were 
reviewed and on examining the bone marrow, the diagnosis of orbital 
granulocytic sarcoma was made. No evidence of leukemia elsewhere 
was found. He was treated with systemic chemotherapy and local 
irradiation of the right orbit. A dose of 800 cGy in 1 week from an 
interior 6-MeV X-ray field was delivered. A follow-up CT scan showed 
resolution of the orbital mass within 4 weeks. This was followed by 
consolidation radiotherapy to 2500 cGy in 2 weeks via one lateral 8-
MeV X-ray field. At present, the child is in complete remission 14 
months from his initial presentation (Fig. 4). 

Discussion 

Leukemia accounts for less than 2% of all orbital tumors in 
children [3]. The rate of occurrence is higher in Africa, the 
Middle East, and Asia, where it accounts for as much as 27% 
of orbital tumors in some localities. The peak period of occur
rence is between 4 and 5 years of age, but two of our patients 
were 2 and 3 years old, respectively, and a case has been 
reported in a 16-month-old boy [4]. 
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Fig. 3.-Case 3: Bilateral orbital granulocytic 
sarcoma. 

A, Axial contrast-enhanced CT scan shows 
neoplastic tissue along lateral orbital walls and 
encasing right globe. 

B, CT scan shows almost complete resolu
tion of neoplastic masses after 8 weeks of treat
ment. 

Fig. 4.-Case 4: Unilateral granulocytic sar
coma. 

A, Axial unenhanced CT scan shows a huge 
neoplastic mass behind right globe and along 
lateral wall of right orbit. 

B, Axial contrast-enhanced CT scan shows 
total resolution of lesion after 6 weeks of ther
apy. 

A 

A 

Orbital involvement may occur concomitantly with or follow
ing the onset of leukemia by up to 2 years [2]. In a child with 
acute myelogenous leukemia, orbital involvement may occur 
after a long period of remission and may be unilateral or 
bilateral. The lesions may arise primarily within the orbit, or 
they may extend into the orbit from neighboring structures of 
which the paranasal sinuses are the most frequent source. 
Leukemic involvement of the optic nerve, uveal tract, and 
retina is rare. However, optic nerve invasion is considered 
indicative of CNS involvement and may be the first manifes
tation of the disease [5]. 

In the present cases, CT revealed homogeneous soft-tissue 
masses, which appeared in many of the affected orbits to 
originate outside the muscle cone and in relation to the lateral 
wall of the orbit more often than the medial wall. Invasion of 
orbital fat was seen. The sclera, even when encased by tumor, 
could be differentiated from neoplastic tissue by its higher 
density on the unenhanced and the enhanced scans, and was 
resistant to tumor invasion. There was no case in which tumor 
extension transgressed the sclera into the vitreous, but inva
sion of the eyelids was common. After IV contrast injection, 

B 

B 

there was some increase in the density of the lesions, but 
this did not contribute to the diagnosis. Calcification was 
absent. Bone destruction was present in one case in which 
orbital invasion originated from lesions within the nasal cavity 
and paranasal sinuses. 

On MR, the T1-weighted images were the most helpful. On 
these, neoplastic tissue was almost isointense with cerebral 
gray matter, but it could be differentiated by its higher signal 
intensity than that of the periorbita and sclera. The presence 
of tumor tissue beneath the temporal lobe in one case and of 
tumor extension into the infratemporal fossa in another was 
more clearly seen on MR. In all four cases there was dramatic 
response to chemotherapy and external radiation. Reduction 
of proptosis was evident within days after the start of treat
ment. 
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The reader's attention is directed to the commentary on this article, which appears on pages 263-264. 


