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1 |  OVERVIEW

The extramedullary presentation of acute leukemia is a 
known manifestation that can occur in a variety of organs 
or tissues. MS is one of these manifestations.1 MS, also 
known as granulocytic sarcoma, refers to the infiltration of 
extramedullary parts of the body by granulocytic or mono-
cytic neoplastic precursors.2 Many risk factors such as cel-
lular immune dysfunction, malnutrition, high leukocyte 

count, myeloblasts with T‐cell markers, and genetic/chro-
mosomal changes have been described. According to the 
WHO classification (2016) of hematological malignancies, 
MS is considered a subtype of AML and should be viewed 
as an equivalent to AML or considered as blast transforma-
tion when it occurs in the context of a myeloproliferative or 
myelodysplastic syndrome.3-8

Myeloid sarcoma has been reported in 2%‐8% of pa-
tients with AML, either as single or multimodal tumors. 
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Abstract
Myeloid sarcoma (MS) is a rare myeloid malignancy. It can arise before, concur-
rent with, or following different malignant hematological diseases, most commonly 
acute myeloid leukemia (AML), myelodysplastic syndrome, or myeloproliferative 
neoplasms. Here we describe a 30-year-old female with AML-M1 who presented 
to the hematology department with bilateral breast pain and tenderness. Available 
diagnostic measures including ultrasound of breast and magnetic resonance imaging 
were used to determine the nature of these breast lumps. MS was definitively diag-
nosed via biopsy and the patient was treated with systemic chemotherapy. Despite 
her AML treatment she unfortunately died secondary to disease progression. The 
authors consider this case of particular educational value due to the bilateral and ag-
gressive nature of this patient’s disease in the setting of a cancer-care facility with 
limited resources.

Key Clinical Message
In retrospect, if breast MS had been considered earlier in this patient’s presentation, 
a referral to an outside center with matched stem cell transplantation capability may 
have been warranted after complete remission following first bone marrow relapse, 
rather than continuing chemotherapy alone.
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In about 25% of the cases, it precedes AML,9 while it 
appears concomitantly in 15%‐35% and occurs after the 
diagnosis of AML in 50% of cases. MS may also occur 
as an initial manifestation of relapse in previously treated 
AML.10-12 In all these cases, the age of distribution of this 
pathology is extremely variable, ranging between 1 and 
81 years.13

The diagnostic challenge for MS is when it presents as an 
isolated or primary disorder. The absence of leukemic cells 
in the bone marrow makes MS easily confused with other 
hematological malignancies, such as lymphoma or even non-
hematological malignancies such as melanoma or Ewing's 
sarcoma.14,15

Given the wide variety of anatomical sites which this 
entity can develop, imaging can facilitate diagnosis and 
therapeutic monitoring. The imaging method of choice 
in the identification of these soft tissue masses is most 
commonly computed tomography (CT). Positron emission 
tomography (PET) has high sensitivity in the detection 
of MS in its early stages. Studies indicate that the com-
bined use of CT/PET in the diagnosis of MS has greater 
specificity and sensitivity than the isolated use of either 
method.16,17 Recently, reported data have determined that 
MRI is  superior to more conventional screening tech-
niques, particularly in those with the previous history of 
breast cancer.18

For early diagnosis of MS cooperation and collabo-
ration between haematologists and pathologists is key as 
well as the use of different immune‐histochemical (IHC) 
and cytogenetic studies. However, currently specific mark-
ers for this pathology are sparsely described. The most 
commonly used markers in the diagnosis of this entity are 
MPO, CD68, and CD43, which represent high sensitivity 
but low specificity. To maximize diagnostic accuracy, most 
studies also suggest the use of CD33, CD34, and CD117. 
Cytogenetic abnormalities, which may occur in MS, are 
similar to those seen in AML with t (8.21) and inv 16, most 
frequently reported.19

Although the therapeutic modalities for MS are not 
fully defined, there is a consensus that early diagnosis 
and treatment before the transformation of isolated MS 
to AML are prerequisites for achieving good clinical out-
comes.19 In the vast majority of patients, the therapeutic 
agents of choice should be based on the induction chemo-
therapy regimen classically used in AML.19,20 If solitary 
MS is not rapidly treated; it can progress to AML within 
10 to 12 months.13 In most cases, the treatment outcomes 
are relatively poor; however, they appear to be superior 
to those obtained in the treatment of AML without the 
extramedullary disease.19-23 The prognosis depends on the 
primary site of involvement, underline primary disease, 
and time of presentation (before, during, and after pri-
mary disease diagnosis).24

The presentation of this clinical case aims to demonstrate 
the challenges underlying the diagnosis and treatment of bi-
lateral breast MS and provide a new perspective on its prog-
nosis in the context of a rare presentation.

2 |  CASE PRESENTATION

A 30‐year‐old woman with known AML (M1) diagnosed 
during her first trimester of pregnancy presented to us 
status postinduction, consolidation, and high‐dose Ara‐C 
chemotherapy. Four months after her last treatment, she 
relapsed in the bone marrow and received two courses of 
FLAG‐IDA chemotherapy and bone marrow remission 
was achieved. Unfortunately, due to unavailability of a 
compatible donor, she could not be offered bone marrow 
transplantation.

She subsequently presented to our hematology depart-
ment with bilateral breast pain and tenderness of two weeks 
duration. Her symptoms started eight weeks after demon-
stration of bone marrow remission. Sonography showed 
oval‐shaped, heterogeneous, echogenic bilateral masses, 
41 × 26 mm and 22 × 14 mm, in the right and left breasts, 
respectively, with normal vascularity. Breast MRI showed 
multiple masses in each beast, round‐shaped with a mild, 
irregular outline, two in the right and three in the left 
breast. The largest lesion was in the right breast, measuring 
45 × 40 mm (Figure 1A‐B). The masses were hypo‐inten-
sive in T1 (Figure 1C) and hyper‐intensive in T2 (Figure 
1D). Core needle biopsies revealed diffuse infiltration by 
medium‐sized atypical cells with moderate cytoplasm and 
vesicular to folded nucleoli. Cells showed frequent mitotic 
figures and distinct perivascular arrangement. The cells 
were blastic, without late differentiation (Figure 2A). Her 
IHC was positive for CD 117 (cytoplasmic membrane stain-
ing), CD45, Ki67 (Figure 2B‐D), and negative for CD34, 
ER, PR, HER2, E‐cadherin, AE1 and AE3 (Figure 3A‐F). 
A diagnosis of MS was determined, and the patient received 
FLAG‐IDA chemotherapy protocol. Unfortunately, the pa-
tient did not obtain complete remission and subsequently 
perished secondary to disease progression.

3 |  DISCUSSION

Myeloid sarcoma usually occurs in different organs and 
exhibits rapid growth. MS of the breast is uncommon and 
may be misdiagnosed as lymphoma or carcinoma, espe-
cially if there is no bone marrow involvement. A study 
by Viadana et al reported only four cases (1.7%) of breast 
involvement among 235 patients with AML.25 MS has 
been reported in all age groups; however, it occurs most 
commonly in young adults with a mean age of 37.3 years 
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(range of 12‐79 years). This patient was 30 years old with 
bilateral breast masses. The most common presentation of 
patients with MS of the breast is a painless mass, typically 

not associated with nipple discharge or retraction.26 In 
this case, the patient presented with painful breasts and 
tenderness.

F I G U R E  1  A‐D, Breast MRI, with bilateral multiple masses, two in the right and three in the left. The largest was in the right breast, 
measuring 45 × 40 mm (A, B). The masses were hypo‐intensive in T1 (C) and hyper‐intensive in T2 (D)

F I G U R E  2  A‐D, Blastic cells, without late differentiation (A). IHC is positive for CD 117 (cytoplasmic membrane staining), CD45, Ki67 
(B‐D)



   | 2025KHOSHNAW et Al.

Imaging studies are minimally helpful in differen-
tiating MS from other malignancies. Mammographic 
studies often show both regular and irregular edges with 
increased stromal density and not associated with micro-
calcifications. Ultrasonography studies of MS may show 
homogeneously hypoechoic areas with well or poorly de-
fined margins. MRI and CT demonstrate nonspecific het-
erogeneous densities. In this case, ultrasound showed an 
oval‐shaped heterogeneous echogenic mass in the right 
(41 × 26 mm) and left breast (22 × 14 mm) with normal 
vascularity. MRI showed multiple masses in each beast 
with irregular shape and outline. As seen in this instance, 
variable appearance of different imaging techniques to 
distinguish MS from mammary carcinoma or metastatic 
tumors can be quite difficult.27,28

The definitive histological diagnosis in this case was based 
on the findings of characteristics of immature myeloid cells in 
sarcoma with relevant CD markers by IHC stains. Despite its 
characteristic histological appearance, there is still a risk for 
diagnostic error for breast MS due to its rarity. The condition 
may be misdiagnosed as a benign tumor or primary carcinoma 
of the breast by FNA.20 Many patients with isolated MS are 
mistakenly diagnosed, more often mistaken for non‐Hodgkin's 
lymphoma, lymphoblastic leukemia, melanoma, Ewing's sar-
coma, and extramedullary hematopoiesis.1,2 Given that MS 
often displays positivity to markers of T cells (CD43, CD45 
or CD3) and more rarely for B cell markers (CD79a), distin-
guishing between MS and lymphoma becomes quite chal-
lenging. It is recommended to use an IHC panel that includes 

the aforementioned markers as well as CD33, CD34, CD117, 
CD3, and CD20.29 This panel may include other markers in 
case other entities are included in the differential diagnosis.14 
In this case, IHC was positive for CD117 and CD45.

The treatment strategies for MS of the breast remain contro-
versial. The majority of studies have concluded that all patients 
with MS should undergo mastectomy or lumpectomy with 
standard systemic chemotherapy.29-32 The above case did not 
include surgery and unfortunately systemic chemotherapy was 
not successful, with the patient dying shortly after treatment.

The diagnosis of breast MS should be taken into con-
sideration in patients presenting with breast lumps and 
AML. Despite its rarity and diagnostic challenge, early 
treatment with lumpectomy and systemic chemotherapy 
or stem cell transplantation for MS may be life‐saving.
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F I G U R E  3  A‐F, Cells are negative for CD34, ER, PR, HER2, E‐cadherin, AE1 and AE3

https://orcid.org/0000-0001-6265-2520
https://orcid.org/0000-0001-6265-2520
https://orcid.org/0000-0001-6265-2520


2026 |   KHOSHNAW et Al.

Layth Mula‐Hussain   https://orcid.org/0000-0003-0218-7270 

REFERENCES

 1. Bakst RL, Tallman MS, Douer D, Yahalom J. How i treat extramed-
ullary acute myeloid leukemia. Blood. 2011;118(14):3785‐3793.

 2. Aboutalebi A, Korman J, Sohani A, et al. Aleukemic cutaneous 
myeloid. J Cutan Pathol. 2013;40:996‐1005.

 3. Vishnu P, Chuda RR, Hwang DG, Aboulafia D. Isolated granulo-
cytic sarcoma of the nasopharynx: a case report and review of the 
literature. Int Med Case Rep J. 2013;7:1‐6.

 4. Byrd JC, Weiss RB. Recurrent granulocytic sarcoma. An unusual 
variation of acute myelogenous leukemia associated with 8;21 
chromosomal translocation and blast expression of the neural cell 
adhesion molecule. Cancer. 1994;73(8):2107‐2112.

 5. Arber DA, Orazi A, Hasserjian R, et al. The 2016 revision to the 
World Health Organization classification of myeloid neoplasms 
and acute leukemia. Blood. 2016;127(20):2391.

 6. Movassaghian M, Brunner AM, Blonquist TM, et al. Presentation 
and outcomes among patients with isolated myeloid sarcoma: a 
surveillance, epidemiology, and end results database analysis. Leuk 
Lymphoma. 2014;56:1‐6.

 7. Vallonthaiel AG, Kaushal S, Gogia A, Mathur SR. Bilateral my-
eloid sarcoma of breast in a young male occurring after 11 years 
of chronic myeloid leukemia diagnosis: a unique pattern of relapse. 
Breast J. 2016;22(6):692‐693.

 8. Kwatra KS, Prabhakar BR, Arora Y. Bilateral granulocytic sar-
coma (chloroma) of the breast in CML in blast crisis: a case report. 
Indian J Pathol Microbiol. 2004;47(1):66‐68.

 9. Toumeh A, Phinney R, Kobalka P, Mohamed I. Bilateral myeloid 
sarcoma of the breast and cerebrospinal fluid as a relapse of acute 
myeloid leukemia after stem‐cell transplantation: a case report. J 
Clin Oncol. 2012;30(22):e199‐e201.

 10. Khoshnaw N, Muhammad BA. Leukemia cutis preceding bone 
marrow relapse in acute monocytic leukemia. Indian J Dermatol 
Venereol Leprol. 2016;82(6):713.

 11. Hill PA, Ellis DW, Zito RA. An unusual breast tumor is occurring 
six years after a similar tumor in the contralateral breast. Pathology. 
2004;36(4):367‐369.

 12. Chatterjee D, Bal A, Das A, Ahluwalia J, Singh G. Extramedullary 
myeloid sarcoma of bilateral breast as first manifestation of acute my-
eloid leukemia‐a diagnostic challenge. Breast J. 2015;21(6):679‐680.

 13. Avni B, Koren‐Michowitz M. Myeloid sarcoma: current approach 
and therapeutic options. Ther Adv Hematol. 2011;2:309‐316.

 14. Klco JM, Welch JS, Nguyen TT, Hurley MY, Kreisel FH, Hassan 
A. State of the art in myeloid sarcoma. Int J Lab Hematol. 
2011;33:555‐565.

 15. Schedelbeck U, Strehl A, Herrmann K, Bley T, Ritter CO. 
[Rapidly progressive bilateral breast masses]. Radiology. 
2014;54(10):1016‐1019.

 16. Lee E, Anthony MP, Leung A, Loong F, Khong PL. Utility of FDG 
PET/CT in the assessment of myeloid sarcoma. Am J Roentgenol. 
2012;198:1175‐1179.

 17. Cribe AS, Steenhof M, Marcher CW, Petersen H, Frederiksen 
H, Friis LS. Extramedullary disease in patients with acute 

myeloid leukemia assessed by 18F‐FDG PET. Eur J Haematol. 
2013;90:273‐278.

 18. Mann RM, Kuhl CK, Moy L. Contrast‐enhanced MRI for breast 
cancer screening. J Magn Reson Imaging. 2019;50:377‐390.

 19. Lan TY, Lin DT, Tien HF, Yang RS, Chen CY, Wu K. Prognostic 
factors of treatment outcomes in patients with granulocytic sar-
coma. Acta Haematol. 2009;122:238‐246.

 20. Aznab M, Khazaie M. Intermediate dose cytarabine in treatment 
myeloid sarcoma of the bilateral breast after allogeneic stem cell 
transplantation: a case report and literature review. J Cancer Res 
Ther. 2018;14(3):703‐705.

 21. Antic D, Elezovic I, Milic N, et al. Is there a “gold” standard 
treatment for patients with isolated myeloid sarcoma? Biomed. 
Pharmacother. 2013;67:72‐77.

 22. Hagen PA, Singh C, Hart M, Blaes AH. Differential diagnosis of 
isolated myeloid sarcoma: a case report and review of the literature. 
Hematol Rep. 2015;7(2):5709.

 23. Tsimberidou A‐M, Kantarjian HM, Wen S, et al. Myeloid sar-
coma is associated with superior event‐free survival and over-
all survival compared with acute myeloid leukemia. Cancer. 
2008;113(6):1370‐1378.

 24. Lee JY, Chung H, Cho H, et al. Clinical characteristics and treat-
ment outcomes of isolated myeloid sarcoma without bone mar-
row involvement; a single institution experience. Blood Res. 
2017;52(3):184‐192.

 25. Viadana E, Bross I, Pickren JW. An autopsy study of the metastatic 
patterns of human leukemias. Oncology. 1978;35:87.

 26. Valbuena JR, Admirand JH, Gualco G, Madeiros LJ. Myeloid sar-
coma involving the breast. Arch Pathol Lab Med. 2005;129:32‐38.

 27. Barloon TJ, Young DC, Bass SH. Multicentric granulocytic sar-
coma (chloroma) of the breast: mammographic findings. AJR Am J 
Roentgenol. 1993;161(5):963‐964.

 28. Fu J, Luo J. Granulocytic sarcoma of the breast in acute myeloid 
leukemia: two case reports. Oncology Letters. 2014;7(1):145‐147.

 29. Paydas S, Zorludemir S, Ergin M. Granulocytic sarcoma: 32 cases 
and review of the literature. Leuk Lymphoma. 2006;47:2527‐2541.

 30. Yamauchi K, Yasuda M. Comparison in treatments of nonleukemic 
granulocytic sarcoma: report of two cases and a review of 72 cases 
in the literature. Cancer. 2002;94:1739‐1746.

 31. Tsimberidou A‐M, Kantarjian HM, Estey E, et al. Outcome 
in patients with nonleukemic granulocytic sarcoma treated 
with chemotherapy with or without radiotherapy. Leukemia. 
2003;17:1100‐1103.

 32. Joo M, Lee HK, Kang YK, Kim JH. Granulocytic sarcoma of the 
breast preceding acute myelogenous leukemia: a case report. J 
Korean Med Sci. 2000;15:457‐459.

How to cite this article: Khoshnaw N, Yassin AK, 
Alwan AF, Hassan HA, Mula‐Hussain L. Challenges 
associated with limited‐resources cancer care facility: 
Bilateral breast myeloid sarcoma as an example. Clin 
Case Rep. 2019;7:2022–2026. https ://doi.org/10.1002/
ccr3.2407

https://orcid.org/0000-0003-0218-7270
https://orcid.org/0000-0003-0218-7270
https://doi.org/10.1002/ccr3.2407
https://doi.org/10.1002/ccr3.2407

