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Case Report
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Introduction

solated extramedullary leukemia is a rare con-

dition that can appear in various tissues, with

or without involvement of the bone marrow.

Two key subtypes of extramedullary leukemia

are myeloid sarcoma (MS) and leukemia cutis

(LC). MS, sometimes called chloroma, is iden-
tified pathologically as an extramedullary collection of
blast cells that disrupts the typical architecture of tis-
sues. It is also referred to as granulocytic sarcoma or ex-
tramedullary myeloid tumor. MS is strongly associated
with chronic myeloid leukemia (CML), acute myeloid
leukemia (AML), and myelodysplastic syndromes (MDS)
[1,2].

Isolated MS, characterized by no prior history of leu-
kemia, MDS, or myeloproliferative neoplasms and a
negative bone marrow biopsy, has been documented
in a few case reports [3]. Up to 46% of these patients
are frequently misdiagnosed as having lymphoma, most
commonly non-Hodgkin lymphoma [4, 5]. MS may also
manifest during relapse, with or without bone marrow
involvement. The differential diagnosis for MS includes
non-Hodgkin lymphoma, Ewing sarcoma, lymphoblastic
leukemia, melanoma, blastic plasmacytoid dendritic cell
neoplasm, and extramedullary hematopoiesis [6].

We herein introduce a child from Islamic Republic of
Iran, with infiltration of myeloid blasts in the left eye as
an isolated presentation of AML.

Case Presentation

History: Our patient was a 13-year-old boy from Min-
ab-Bandar Abbas- Iran with normal growth indexes,
who had been well until seven days before admission,
when he developed a painless, slowly progressive left
orbital proptosis.

Clinical examination: On physical examination, no nys-
tagmus, blurred vision or eye deviation was detected,
and the patient had no fever or pain. All cranial nerves
were normal and there was no pallor, petechiae, ecchy-
mosis or any hematologic findings. Abdominal examina-
tion was normal without mass or organomegaly.

Oral clinical, radiological, and histopathological ex-
amination: In orbital computed tomography (CT) scan,
a left orbital mass was documented, which measured
3x2x1.5 cm (Figure 1).
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A biopsy of the orbital mass was performed by an
ophthalmologist, and histologic study showed a diffuse
infiltrative population of malignant cells. Usually, the
cancerous cells had enlarged nuclei and abundant cy-
toplasm, and were suspected myeloblasts; therefore,
the tissue sample was sent for immunohistochemistry
(IHC). The detailed immunohistochemical findings are
presented in Table 1. IHC confirmed blasts infiltration,
and MS was diagnosed. Cerebral spinal fluid cytology
was blast-free, and none marrow aspiration showed no
infiltration or dysplastic findings (Figure 2). The patient
underwent chemotherapy (BFM98), and received one
year of maintenance treatment (cytarabine and thio-
guanine). In the last two years after completing treat-
ment, the patient was remained under periodic follow-
up with no specific complications or recurrence of the
disease.

Discussion

Compared to older children and adults, newborns
are more likely to have MS. Typically myeloperoxidase
(MPO)-positive or cluster of differentiation (CD)163-
positive, the blast cells display CD33, CD13, and CD117.
For lesions with monocytic differentiation, they may
also express CD14, CD11C, and CD68. AML with
mixed-lineage leukemia (MLL) rearrangement, as well
as those with nucleophosmin 1 (NPM1) mutations are
associated with the presence of MS [7]. Approximately
10% of children with AML have MS. The skin and orbit
are the most frequently affected areas in children. Ad-
ditional typical sites of involvement include the gastro-
intestinal tract, bone, lymph nodes, and central nervous
system [8].

In this study, the tumor tissue exhibited positive stain-
ing for MPO and CD68, which are commonly recognized
markers of myeloid differentiation, highlighting the sig-
nificant value of IHC in identifying antigens linked to the
myeloid lineage, including CD13, CD33, CD43, CD117,
MPOQ, and CD68 [9-11]. IHC analysis of myeloid antigen
expression (CD68, MPO and/or lysozyme) in undifferen-
tiated neoplasms and high-grade non-Hodgkin lympho-
mas serves as an essential method for excluding MS,
given the overlapping characteristics between MS and
high-grade lymphomas.

Specific genetic alterations may be associated with dif-
ferent sites of involvement. The Runt-related transcrip-
tion factor 1-RUNX1 translocation partner 1 (RUNX1-
RUNX1T1) fusions are common in paediatric MS and
frequently involve the orbit [12]. The lysine methyl-
transferase 2A (KMT2A) translocation is often associat-
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Figure 1. CT scan of the eye where a soft tissue mass observed in the left eyeball

ed with cutaneous localization, and myosin heavy chain
11-core-binding factor subunit beta (MYH11-CBFB) is
associated with MS located in the intestine [13].

There is limited extensive research examining prog-
nostic variables in MS patients because of its rarity.
However, individuals who present with isolated MS ap-

Figure 2. Bone marrow aspiration smear showing a normal sample without myeloblast infiltration
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pear to have a different prognosis than those who pres-
ent simultaneously with or at an AML relapse. It was
once thought that a leukemic patient’s diagnosis of MS
was a sign of a poor clinical result and a shorter survival
time [14]. 92 patients who presented with either MS
alone or MS with a concomitant myeloid tumor were
examined by Pileri and associates. They found that the
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Table 1. IHC findings in patient with isolated unilateral orbital MS
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Variables Result

CD68 (KP1) Positive

CD19 Negative

CD20 (L26) Negative

CD3 Negative

CD4 Negative

CD34 (QBENnd10) Positive

CD43 (DF-T1) Negative

CD7 Negative

CD8 Negative

CD79 (JCB117) Negative

C-Kit (CD117) Negative
Ki67 (MIB-1) 80%

LCA (2B11+PD7/26) Positive

MIC2 (CD99) (12E7) Positive

MPO Positive

MYOD1 (5.8A) Negative
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Abbreviations: CD: Cluster of differentiation; C-Kit: KIT proto-oncogene, receptor tyrosine kinase; LCA: Leukocyte common antigen; MIC2:
Marker for intra-cellular 2; MPO: Myeloperoxidase; MYOD1: Myogenic differentiation 1.

patients’ clinical presentation (isolated MS, MS concur-
rent with or after AML), age, gender, and anatomic loca-
tion), morphological classification, immunophenotype,
and cytogenetic findings had no bearing on the course
of the disease or the response to treatment [15]. In sev-
eral investigations, the management of isolated orbital
MS via systemic chemotherapy yielded positive survival
rates [13, 14].

There is no demonstrated role for radiation in conjunc-
tion with systemic chemotherapy. When comparing MS
patients (alone or after receiving an AML diagnosis)
treated with radiation therapy in addition to chemo-
therapy to those treated with chemotherapy alone,
Lan and colleagues observed no difference in survival
(P=0.56) [14]. Only chemotherapy, akin to that used for
AML without radiotherapy, is employed in our practice.

Conclusion

Compared to AML patients with or without MS, peo-
ple with isolated MS receiving AML-type chemotherapy
may have a better prognosis.
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