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Case Question
A five-year-old boy developed proptosis of the left eye (Figure 1) for

which he was referred to an ophthalmologist. An orbital CT scan was
performed (Figures 2 and 3). What is your differential diagnosis?
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Figure 1. The patient at presentation with unilateral proptosis.
Figure 2. Orbital CT scan of the patient, arrow shows the position of the mass in the orbital cavity.
Figure 3.Another cut of orbital CT scan, arrow illusrates the position of the mass.
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Answer
A Case of Acute Myeloid Leukemia (AML-

M4) with Chloroma; Presenting as Unilateral
Proptosis.

Case Presentation 
A five-year-old boy was referred to an ophthal-

mologist due to unilateral proptosis. With the
impression of rhabdomyosarcoma, an orbital CT-
scan was performed. A large mass with central
necrosis or hemorrhage was seen in the parietal
aspect of the left orbit plus soft tissue swelling. He
was sent for a hematology-oncology consultation
and referred to Amir Oncology Hospital. The
physical exam was unremarkable with the
exception of pallor, fever and proptosis of the
left eye. Laboratory workups were as follows:
Hb: 9 g/dl; WBC: 5600/mm3; platelets:
125,000/mm3; ESR: 120; and LDH: 1020 mg/dl.
Bilateral bone marrow (BM) aspiration and biopsy
was performed to investigate for BM involvement
(Figure 4). Acute myelomonocytic leukemia
(AML M4) was diagnosed and confirmed by flow
cytometry. Chemotherapy with the BFM-98
protocol was started with improvement in
chloroma of the left eye (Figure 5).

Discussion
Chloroma is defined as infiltration of

myeloblasts or monoblasts in soft tissue of the

orbit or skin. The condition, currently known as
chloroma, was first described by the British
physician A. Burns in 1811,1 although the term
chloroma did not appear until 1853.2 This name
was derived from the Greek word chloros (green),
as these tumors often have a green tint due to the
presence of myeloperoxidase. The link between
chloroma and acute leukemia was first recognized
in 1902 by Dock and Warthin.3 However, because
up to 30% of these tumors could be white, gray,
or brown rather than green, the more correct term
granulocytic sarcoma was proposed by Rappaport
in 1967 and became synonymous with the term
chloroma.4,5

Exact estimates of the prevalence of chloroma
are lacking, but it may be somewhat more
common in patients with the following disease
features: French-American-British (FAB)
classification class M2; specific cytogenetic
abnormalities [i.e., t (8;21) or inv (16)];
myeloblasts that express T-cell surface markers,
CD13 or CD14; and high peripheral WBC counts.
However, even in patients with the above risk
factors, chloroma remains an uncommon
complication of acute myeloid leukemia.6,7

Rarely, a chloroma can develop as the sole
manifestation of relapse after apparently successful
treatment of acute myeloid leukemia. Considering
the behavior of chloroma, such an event must be
regarded as an early sign of a systemic relapse
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Figure 4. Wright stained bone marrow slide of the patient with many myeloblasts and monoblasts (×1000).
Figure 5. The patient after induction chemotherapy. 
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instead of a localized process.
This patient with AML M4 had a large

infiltration of the orbital soft tissue which
displaced the left orbit due to unilateral proptosis.
Although he was investigated for rhabdomyosar-
coma, the presence of severe necrosis or
hemorrhage in the center of the mass is very
uncommon in rhabdomyosarcoma. After the CT
scan, hematoma was the first differential diagnosis
followed by rhabdomyosarcoma and lymphoma.
For rhabdomyosarcoma and lymphoma, a bilateral
BM aspiration and biopsy was indicated. Although
choloroma is rare,8, 9 it should be kept in mind for
soft tissue infiltrations, such as the current case.
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