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term myeloid sarcoma was accepted by the World Health 
Organization (WHO) in 2002, but the disease was first 
recognized in the 19th century by Burns [4] and was later 
described by King and Rappaport [5,6].

Involvement of various tissues, including the skin, 
periosteum, intestine, lymph nodes, reproductive system, 
central nervous system, heart, lungs and oral cavity, has 
been previously reported [7-12]. Diagnosis of MS can be 
confirmed with cytochemical and immunophenotypic 
analyses that allow the distinction of MS from lympho-
mas, small cells tumors and blastic plasmacytoid den-
dritic cell neoplasm [1,13,14]. In this study, we present the 
case of a 57-year-old man diagnosed with isolated myeloid 
sarcoma of the neck and chest and discuss the factors 
involved in a timely differential diagnosis bearing in mind 
that previous studies have reported that in the absence of 
hematological disorders, 46–75% of patients are initially 
diagnosed with a condition other than MS, most com-
monly non-Hodgkin’s lymphoma (NHL) [15,16].

2  Case Report
A 57-year-old man with past medical history significant for 
cerebrovascular stroke presented with intermittent chest 
pain and discomfort, which had persisted for 3 months. 
Physical examination revealed right supraclavicular 
tumor mass (7 × 5 cm), with no additional significant find-
ings. The blood cell count revealed a hemoglobin level of 
121 g/L; white blood cell count, 5.6/L (74% neutrophils, 
2% eosinophils, 3% basophils, 15% lymphocytes, and 6% 
monocytes); and platelet count, 264 × 109/L. The complete 
biochemical panel was normal, except for an elevated 
LDH level (680 U/L). Chest radiography showed a widened 
mediastinum. Neck and thorax computed tomography 
(CT) revealed a tumor mass of the right supraclavicular 
region as well as right anterior mediastinum that was con-
nected in the level of superior thoracic aperture; the mass 
surrounded the great vessels, with compression of the 
structures (Figure 1). Findings of abdominal ultrasonogra-
phy and CT were normal.
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1  Introduction
Myeloid sarcoma (MS) is a tumor mass consisting of 
myeloid blasts with or without maturation occurring at 
an anatomical site other than bone marrow [1]. In the lit-
erature, MS is also known as granulocytic/monoblastic 
sarcoma, extramedullary myeloid tumor, or chloroma, 
and may occur de novo, precide or coincide with acute 
myeloid leukemia (AML), represent blastic transforma-
tion of myeloprolipherative neoplasm or myelodisplastic 
syndrome or can be the initial manifestation of relapse 
in patients with previously diagnosed AML [1,2,3]. The 
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Supraclavicular tumor mass biopsy revealed monomor-
phic large-sized discohesive tumor cells with moderate 
eosinophilic cytoplasm, oval cleaved nuclei containing 
prominent nucleoli, and moderate mitotic activity. Tumor 
tissue also showed large necrotic fields and surrounded 
rare residual small lymphocytes, histiocytes and plasma 
cells (Figure 2). Immunohistochemistry analysis confirmed 
that tumor cells were positive for CD33, CD34, CD13, CD163 
and LCA (Figure 3a-e) but negative for MPO, T-cell and 
B-cell markers (CD20 and CD79a), NK-cell markers (CD56), 
plasmacytic markers (CD138), and anaplastic large cell 
lymphoma markers (CD30 and ALK1). Findings of bone 
marrow biopsy and aspirate were normal, as were those of 
flow cytometric analysis. Cytogenetic examination of the 
bone marrow cells revealed a normal karyotype.

These features were consistent with those of MS of 
the neck, with probable involvement of the mediastinum. 
The patient received standard AML induction chemother-
apy (cytarabine 100 mg/m2 for 7 days and daunorubicin 
50 mg/m2 for 3 days). On day 8, the patient experienced 
aplasia, which was complicated by a prolonged fever 
despite administration of intensive antibacterial and anti-
fungal therapy. The patient remained febrile without a 
confirmed infection, and passed away 14 days after begin-
ning therapy. During that period there was not chest X-ray 
confirmation of mediastinal lymphadenopathy regression.

Ethical approval: The research related to human use has 
been complied with all the relevant national regulations, 
institutional policies and in accordance the tenets of 
the Helsinki Declaration, and has been approved by 
the authors’ institutional review board or equivalent 
committee.

Informed consent: Informed consent has been obtained 
from all individuals included in this study.

3  Discussion
There is little in the literature about isolated myeloid 
sarcoma presenting with tumor mass of neck and chest. In 
contrast to our case, few reports describe patients misdi-
agnosed as malignant lymphoma while two patients with 
a lymph node lesion exhibiting extensive lymph node 
infarction were diagnosed after AML development [17-19].

Therefore, diagnosis of MS poses a major challenge, 
because the expression of multiple markers must be ana-
lyzed to confirm the myeloid origin of neoplastic cells. 
Small round cell tumors, undifferentiated carcinoma or 
melanoma, lymphoproliferative disease, extramedullary 
localizations of chronic myeloproliferative diseases, and 
some nonmalignant lesions can be considered in the dif-
ferential diagnosis of non infectious lymphadenopathy in 
adult patients. To distinguish between these diagnoses 
and myeloid sarcoma, clinical presentation, including 
tumor location, cell morphology, complete immunophe-
notype, and specific genotypic lesions in some cases, 
must be evaluated [1-3,13,14].

In our patient localization of tumor mass initially 
pinpointed to suspect lymphoprolipherative disease. 
However, differential diagnosis between MS and lymph-
oproliferative diseases can be complicated [1,13,14] espe-
cially in poorly differentiated MS in which the morphology 
may resemble large-cell non-Hodgkin lymphoma when the 
cells are MPO-negative and weakly stained. Based on this 
evidence, we believe that detailed immunohistochemistry 
is essential for accurate diagnosis of MS. Several studies 
have reported that the immunophenotypic profile of MS 

Figure 1: Neck and thorax computed tomography
Figure 2: The H/E staining of the tumor tissue (x25).
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includes MPO, CD68, CD43, and lysozyme; however, none 
of these markers are MS specific. To establish a definitive 
diagnosis, we recommend that the minimum immunohis-
tochemical marker panel should include the previously 
mentioned markers, in addition to CD33, CD34, and CD117. 
The coexpression of some markers, as well as CD4, CD7 or 
CD56, causes difficulties in interpretation because they are 
positive in a minority of cases and may lead to erroneous 

Figure 3: Tumor cells were positive for a) CD33 (x50), b) CD34 (x50), c) CD13 (x200), d) CD163 (x200), e) LCA (x200).

diagnosis of T/NK cell lymphoma or blastic plasmacytoid 
dendritic cell neoplasm (BPDCN). A diagnosis of undif-
ferentiated carcinoma or melanoma can be eliminated 
using the same approach. Extramedullary localizations of 
chronic myeloproliferative diseases without blastic crises 
occur mainly in the lymph nodes and are characterized by 
a lack of CD34-positive cells showing blast morphology. 
Pseudotumors created by erythromyeloid metaplasia of 
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adipose tissue in the mediastinal and retroperitoneal areas 
can be easily recognized because of an absence of blasts, 
CD 34-positive cells, and maturation block [1,2,3,13,14]. 
Furthermore, because cytogenetic abnormalities are 
detected in approximately 55% of MS cases, the identi-
fication of an AML-associated abnormality (i.e., trisomy 
8, t[8;21][q22;q22] or inv[16][p13.1q22]/t[16;16][p13.1;q22]) 
may be useful in obtaining an accurate diagnosis [3].

In approximately 90% of untreated MS patients who 
initially present without a hematological disorder, AML 
develops within 10.5 to 11 months. Currently, no data 
regarding to the optimal treatment are available from large-
scale studies [7,9, 20-26]. Recently, Antic et al published 
the results of a meta-analysis that assessed the effects of 
systemic therapy, rather than local treatment (surgery or 
radiotherapy), in adults with isolated MS. The median 
overall survival (OS) for patients undergoing chemother-
apy and hematopoietic stem cell transplantation (HSCT) 
was 28 months (95% CI, 7–48), whereas the median OS for 
patients receiving local treatment was 9 months (95% CI, 
4–13). The difference in OS was not significant, but poten-
tially represents an absolute benefit of 19 months (95% CI, 
11–28). In patients aged <40 years, a difference in OS was 
observed between patients treated with HSCT (33 months) 
and those without HSCT (9 months; p = 0.031). There was 
no evidence of a difference in outcome related to age, sex, 
site, histology, extent of resection, tumor size, or exposure 
to radiotherapy [27].

Previous studies demonstrate the importance of 
employing a wide spectrum of antibodies including MPO, 
CD68, CD43, lysozyme, CD33, CD34, and CD117 during 
immunohistochemical work-up of tumor tissue in cases 
of suspected MS. Timely diagnosis has a major impact on 
treatment outcome (i.e., longer survival as a consequence 
of adequate therapy). Although additional data are 
required, chemotherapy with HSCT may be considered as 
an optimal therapy for patients with isolated MS. Surgery 
or radiotherapy could be considered for rapid symptom-
atic relief of lesion-associated pain as well as in older 
patients or patients with significant comorbidities.
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