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ABSTRACT

Aims: This retrospective study aims to emphasize clinicopathological data and diagnosis of an uncommon myeloid neoplasm;
myeloid sarcoma. Methods: Data of all patients from 2000-2019 were retrieved from the archives of Trakya University School
of Medicine Hematology and Pathology Departments. Patients’ charts were examined retrospectively by collecting data inclu-
ding age, gender, anatomic site, history of hematological malignancy, blood count, pathological characteristics and treatments
administered. Results: There were 8 patients; 6 male and 2 female. The median age was 42.5 years (range: 29-69 years). The
most prevalently involved sites were skin, lymph node and bone/soft tissue. There were six patients as myeloid sarcoma with
preexisting or concurrent acute myeloid leukemia, one patient as de novo and one patient as acute myeloid leukemia with mye-
lodysplasia related changes. One of the concurrent acute myeloid leukemia patients was Down syndrome related acute myeloid
leukemia with myeloid sarcoma. Immunohistochemically, out of 8 patients, 4 were of myelomonocytic, 2 were of the myelocytic
and 2 were of the monocytic differentiation. Conclusion: Myeloid sarcoma is a tumor mass made up of immature myeloid blasts
appearing at an anatomical site other than bone marrow. Taking into account of having a challenging diagnosis, unusual cellular
infiltration at any site on a patient especially with a history of acute myeloid leukemia should have myeloid sarcoma in their
differential diagnosis. Keywords: Myeloid sarcoma, acute myeloid leukemia, myeloid neoplasia

INTRODUCTION

novo which is a very rare entity (3). On the other hand,
in some cases, MS may be the first evidence of AML or
be a manifestation of a previously treated AML patient
in remission (4).

Even with the modern diagnostic techniques inclu-

Myeloid sarcoma (MS), also previously known as
granulocytic sarcoma, is a rare condition characterized
by the extramedullary proliferation of a tumor mass

made-up of immature myeloid cells which may end up
with the destruction of the tissue found (1). MS can
be seen at any age having a slight male predominance.
It is mostly reported to affect the skin, bone or lymph
nodes, however, there have been sites submitted throu-
ghout the whole body (2). MS, for the most part, is de-
tected concurrently in patients with acute myeloid leu-
kemia (AML), it may additionally occur in other bone
marrow diseases like myeloproliferative neoplasms
(MPNs) or myelodysplastic syndrome (MDS) and de
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ding flow cytometry and immunohistochemistry, the
identification of MS can be difficult. Hence, patients
with a history of myeloid neoplasia exhibiting atypical
cellular infiltrate at any site should be a hint for MS (4).

In this study, eight patients with MS were retrospe-
ctively analyzed from a single center aiming to emp-
hasize their clinicopathological data and facilitate the
diagnosis of an uncommon myeloid neoplasm like MS.
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MATERIAL AND METHODS

Data of all patients from the years 2000-2019 were
retrieved from the archives of the Trakya University
School of Medicine Hematology and Pathology De-
partments. Patients’ charts were examined retrospecti-
vely by collecting data including age, gender, anatomic
site, history of hematological malignancy, blood count,
pathological characteristics, and treatments administe-
red. Hematoxylin and eosin (H&E) stained slides and
immunohistochemistry stains were analyzed, inclu-
ding antibodies for myeloperoxidase (MPO), CD33,
CD34, CD68, and CD117 for showing the blastic cells
and myeloid differentiation.

RESULTS

In our study, out of 8 patients, 6 were male and 2 were
female. The median age was 42.5 (range: 29-69 years).
The most commonly involved sites were skin (n=3/8)
and lymph nodes (n=2/8), other sites included bone/
soft tissue (n=1/8), parotid gland (1/8), testicle (n=1/8)
and rectum (n=1/8). Symptoms of the patients were in
accordance with the sites involved. Regional pain, lym-
phadenopathy and mass were the most common fin-
dings. There were six patients as myeloid sarcoma with
preexisting or concurrent acute myeloid leukemia, one
patient as de novo and one patient as acute myeloid leu-
kemia with myelodysplasia related changes. One of the
concurrent acute myeloid leukemia patients was Down
syndrome related acute myeloid leukemia with myelo-
id sarcoma (Table 1). One of our patients had multiple
sites involved, he was first presented with an enlarged
right cervical lymph node (LN) with the progression of
the disease, he later on exhibited rectal involvement as
well. The odd thing about this patient’s history is that
his LN expressed positivity for CD7, CD43, CD34, TdT
with an extensive loss of T-cells which caused his initial
diagnosis to be Precursor T-cell Lymphoblastic Lymp-
homa. With further analysis, his bone marrow biopsy
revealed he had AML. Additionally, MPO and CD68
tests were performed to patients LN biopsy validating
that his first presentation was actually an MS with a
TdT, CD7 co-expression (Figure 2).

On H&E stained samples MS cells were characte-
rized by diffuse infiltration of the tissue. Morphologi-
cally most cells were intermediate to large-sized, with
abundant cytoplasm, large irregular contoured nuclei
along with myeloblastic, myelomonocytic or monocy-
tic differentiation. Remaining lymphoid tissue and, fol-
licles were present in the LNs as well as normal tissue
was present in the testes, parotid gland and skin (Figu-
res 1, 3 and 5).
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Median level for hemoglobin was 7.00 (range: 6.1-
10.5 g/dL), whereas median level for white blood cells
was 30,740 (range: 0,1-125,000). Median for platelet
was 20.500 (range: 7,000-40,000). Our patients had
MPO (n=6/8) possession the most, continuing with
CD117 (n=4/8) and CD68 (n=4/8) (Figure 2, 4 and 6).
Immunohistochemically, out of 8 patients, 4 were of
myelomonocytic, 2 were of the myelocytic and 2 were
of the monocytic differentiation (Table 2).

Figure 1: Case 4, lymph node involvement. A: Lymph
node presenting atypical cell infiltration (blue ar-
row) between intact follicular structures (red arrow)
(H&E, x100). B: High power examination shows dif-
fuse infiltration of large blastic cells with clear cytop-
lasm (H&E, x200).




Figure 2: Immunohistochemistry of Case 4, lym-
ph node involvement. A: Positive staining for MPO
(x400). B: Positive staining for CD34 (x400). C. Diffu-
se positive staining for CD68 (x200). D. Diffuse positi-
ve staining for TdT on the blastic cells (x200).

Figure 3: Case 3, testicular involvement. A: Diffuse
blastic infiltration of testicular parenchyma (H&E,
x100) B: High power examination of atypical cells sur-
rounding (blue arrow) with abundant eosinophilic cy-
toplasm and pleomorphic/hyperchromatic nucleuses
seminiferous ducts (red arrow) (H&E, x100).

Figure 4: Immunohistochemistry of case 3, testicular
involvement. A: Negative staining for CD34 (x100).
B:Positive staining for CD11c (x400).
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Figure 5: Case 2, skin involvement, A: Atypical cell
infiltration in the dermis surrounding vascular and
adnexal structures causing a detachment in collagen
bands (H&E, x40). B: High power examination of mo-
noblastic cells with eosinophilic cytoplasm and large
nucleus (He>E, x400).

Our patients had MPO (n=6/8) positivity the
most, continuing with CD117 (n=4/8) and CD68
(n=4/8) (Figure 2, 4 and 6). Immunohistochemi-
cally, out of 8 patients, 4 were of myelomonocytic,
2 were of the myelocytic and 2 were of the mono-
cytic differentiation (Table 2).

Median level for hemoglobin was 7.00 (range:
6.1-10.5 g/dL), whereas median level for white blo-
od cells was 30, 740 (range: 01-125,000). Median
for platelet was 20.500 (range: 7,000-40,000).
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Figure 6: Immunohistochemistry of Case 2, skin in-
volvement. A: Scattered positive staining for MPO
(x200). B: Diffuse positive staining for CD33 (x400).




Table 1: Clinical feature of patients.

Associated
Case  Age/Gender Involved Sife Clinical Manifestation o Systemic Treatment received

Hematological Disorder

1 35/M Bon;;:jeSOﬂ Pain in left ankle Concurrent AML Remision induction 3+7 (Idarubicin+Cytosine arabinoside)
. Ecimosis and Bullous AML w.lth 4 cycles of azacitidine (due to MDS), 1 cycle of high dose
2 69IF Skin , Myelodisplasia related , s
Lesions on arms and legs Cytosine arabinoside
changes
Remision induction 3+7 (Idarubicin+Cytosine arabinoside)
3 41M Testicle Mass in right testicle Concurrent AML. 3 cycles of high dose Cytosine arabinoside, 1 cycle of FLAG-
1da
LN (Primary18) ~ Massin right cervical LN
M . . i Remision induction 3+7 (Idarubicin+Cytosine
4 Rei Anal pain and mass in arabinoside), 3 Cycles of high dose Cytosine arabinoside
rectum
Concurrent AML, AML
induced Remision induction 3+7 (Idarubicin+Cytosine arabinoside)
5 29/M Skin Nodular lesion on left arm hemophagocytic 3 cycles of high dose Cytosine arabinoside, 1 cycle of FLAG-
lymphohistiocytosis Ida, Etoposide (due to HLH)
(HLH)
Down Syndrome Remision induction 3+7 (Idarubicin+Cytosine arabinoside)
6 44/M Parotid gland Left preauricular mass Related Concurrent 3 cycles of high dose Cytosine arabinoside, 1 cycle of FLAG-
AML Ida
; - Sin S ) R Remision induction 3?+7 (IdambiciI.HCytos'Ene allrabinoside]
3 cycles of high dose Cytosine arabinoside
i M s Left aillar mass Concurent AML Remision induction 3+7 (Idarubicin+Cytosine arabinoside)

3 cycles of high dose Cytosine arabinoside

M: Male, F: Female, IS: Involved Site, LN: Lymph Node, AML: Acute Myeloid Leukemia, MDS: Myelodysplastic
Syndrome



Table 2: Laboratory and Pathological features of patients.

Routine Blood Test Involved Site THC matkers on MS biopsies
Case
Hb (g/dL) WBC (x10°) Platelet (x1(°)
MPO, CD11c, CD33, CD34, CD68,
1 10.2 g/dL 7,000 25,000 Bone and Soft Tissue ; ]
CD117,Ki-67 70-80%
y o 24000 2000 i MPQ, CD11C, CD25, CD33, CDe8,
i ’ ' ! CD34, CD117, CD138
3 6.1g/dL 125,000 7,000 Testicle CD11C, CD117
MPQ, CD10, CD11C, CD20, CD33,
LN (Primary IS) DG TAT Ki
4 105gd 31,480 27,000 ATl K67, 703K
Rectum MPO, CD7, CD34
5 7.0 g/dL 01 10,000 Skin CDe8, CD117
6 7.1g/dL 2,500 13,000 Parotid Gland CDI11C, CD33, CD34. CD68
7 6.9 g/dL 40,000 40,000 Skin MPO, CD34
8 6.1g/dL 30,000 18,000 Lymph Node MPO, CD34

Hb: Hemoglobin, WBC: White Blood Cell, IS: Involved Site, LN: Lymph Node, IHC: Immunohistochemistry, MS:
Myeloid Sarcoma




DISCUSSION

Myeloid sarcoma is a rare myeloid neoplasm pre-
sented as a tumor mass made up of immature myeloid
blasts localised at an anatomical site other than bone
marrow. Broad classification for MS according to the
European Society for Hematology may ocur in the
following circumstances: 1. concurrent with AML; 2.
extramedullary relapse of AML or following a bone
marrow transplantation; 3. occurring with other MPNs
including CML, MDS or bone marrow fibrosis; and 4.
isolated MS which has normal bone marrow biopsy
and blood count lacking any history of myeloid ne-
oplasia (4). Likewise, in our study, 7 patients out of 8
developed MS concurrent with AML, and one patient
exhibited MDS at the beginning of the disease, later on,
turned into AML also having a manifestation of MS.
Békassy et al’s (5) retrospective analysis of 5824 patients
who underwent hematopoietic stem cell transplantati-
on (HSCT) for AML, CML or MDS from 1981 to 1992,
found that 26 of the patients had evidence of MS.

The etiology of MS remains ambiguous; therefore,
diagnosis may be challenging. Patients’ clinical featu-
res, radiology findings, immunohistochemistry, and
cytogenetic features should evaluated for a more accu-
rate diagnosis. For visualization techniques, Positron
Emission Tomography/Computed Tomography has
been shown to be more beneficial in the localization of
tumors (6). Radiologically guided core biopsy, which
offers more reliable results, should be performed, rat-
her than traditional fine-needle aspiration biopsy (7).
H&E stained slides usually reveal infiltrating myeloid
cells at different stages of maturation possessing eit-
her granulocytic or monocytic maturation, also seen
in AML. With the purpose of making a more reliable
diagnosis; immunohistochemistry, flow cytometry, flu-
orescence in situ hybridization (FISH), real-time prote-
in chain reaction analysis, and next-generation sequen-
cing have been shown to increase the accuracy (1, 4).

A systematic review carried out by Magdy et al. (8)
reported similar immunohistochemical results with
ours; MPO, CD34, CD68, CD117, and lysozyme were
the most common antigens possessed. In comparison
with other retrospective studies; skin, LN, bone, soft
tissue, and gastrointestinal tract are the most common-
ly involved sites which correlate with our results as well
(1,9).

Along with aknown poor prognosis, there still hasn’t
been a large prospective study conducted to report the
actual prognosis for MS. It may depend on tumor lo-
cation, genetics, the stage at diagnosis, and treatment
strategy. It is usually known to be 10 to 12-month peri-

od, with rare reported cases over >16 years of follow-up
(3, 10). However, a bigger study done by Movassaghian
et al. (11) revealed a higher 3-year survival. Site invol-
ved had an important impact on the survival with bet-
ter reported prognosis for isolated MS sites involving
gastrointestinal mucosa, pelvis, eyes/gonads (11). On
the contrary, patients with isolated MS report a longer
overall survival (3). Pileri et al. (1) attempted to iden-
tify poor prognostic factors by showing that neither
disease course nor answer to therapy are influenced by
location, age, being concomitant with AML or not, and
morphology. Interestingly CXCR4 protein determined
by immunohistochemistry was related to increased
overall survival in a recent study done by Kawamoto et
al. (12).

Misdiagnosis frequently occurs and needs to be
differentiated from non-Hodgkin lymphomas, histio-
cytic lymphoma, mucosa-associated lymphoid tissue
lymphoma, anaplastic large-cell lymphoma (ALCL),
lymphoblastic lymphoma/leukemia (LBL), melanoma,
Ewing sarcoma, and thymoma. Having similar morp-
hological findings like diffuse infiltration of tumor
cells, MS has immature granulocytic infiltration being
negative for CD3, CD20, CD79a, and PAX-5 and po-
sitive for myeloid differentiation antigens (3, 8). The
most common misdiagnosis usually happens between
LBL/leukemia and ALCL, starry sky appearance with a
lack of nucleolus for LBL/Leukemia and CD30 positi-
vity for ALCL are helpful morphological characteristics
for differentiation (3). Since MS may have coexpression
of T-cell markers, immunohistochemical expression of
MPO, lysozyme, CD34, CD68, and CD117 should be
analyzed with a bone marrow biopsy for AML to verify
your results (9). Given that one of our patients had an
MS with the coexpression of Tdt and T-cell markers.

When it comes to treatment strategies due to de-
ficient prospective studies, there still has not been a
proper chemotherapy protocol developed for MS. Ac-
cording to patient’s age, performance, and underlying
disease (de novo, secondary to AML, secondary to
MDS, etc.), treatment protocol can vary from induc-
tion, consolidation salvage chemotherapy and/or to
allogenic HSCT depending on degree of patient’s suita-
bility, on a side note addition of clinical studies testing
monoclonal antibody for treating MS are still ongoing
(3). After the disease is under control, local therapy
including surgery and radiotherapy simultaneously
may be performed on sites with MS involvement, whi-
ch have been demonstrated in retrospective studies to
not affect overall survival and prognosis (3).

In conclusion, MS which is an uncommon diseases
should be taken into consideration as a differential di-



agnosis of any unusual cellular infiltration at any site,
particularly if a patient has a history of AML. Comp-
rehensive diagnostic work-up and comprising genetic
profile should be done in all cases. Earlier induction
therapy may result in better outcomes, furthermore,
prospective multicenter controlled trials that integra-
te novel targeted therapies for refining and taking one
step closer to better understanding the disease are nee-

ded.
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