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a b s t r a c t 

Extramedullary myeloid sarcoma (MS) of the breast is a rare disease, representing 0.12% 

of all diagnoses of acute myeloid leukemia. We review a case of a 27-year-old female who 

presented with a palpable right breast mass. She subsequently underwent a biopsy, which 

showed breast tissue with diffuse infiltrate of blasts compatible with MS. A bone marrow 

biopsy was performed with no evidence of leukemia or lymphoma. Therefore, a second 

breast biopsy was obtained for additional testing and cytogenetics which demonstrated 

positive (t8;21)(q22;q22) translocation associated with acute myeloid leukemia. Patient was 

admitted for induction of chemotherapy, but she subsequently developed neutropenic col- 

itis and C. diff colitis. Unfortunately, her condition quickly deteriorated, and she passed 

away shortly after. This report aims to describe the clinical, radiographic, and pathological 

features of a case of extramedullary MS involving the breast. 

Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Extramedullary myeloid sarcoma (MS), also known as gran-
ulocytic sarcoma or chloroma, is a rare subtype of acute
myeloid leukemia that involves the extra-medullary prolif-
eration of myeloid blasts with subsequent disruption of the
normal tissue architecture. In a study focusing on 94,185 cases
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of acute myeloid leukemia (AML), only 746 patients were diag-
nosed with extramedullary MS (1%) [1] . The most commonly
involved organs were connective/soft tissues (31.3%), followed
by skin/breast (12.3%) and the gastrointestinal system (10.3%)
[1] . While MS can predate AML by months or years, few
cases describe primary MS of the breast without medullary
involvement [2] . 
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Fig. 1 – Right sided mammogram of a 27-year-old female presenting with a palpable breast mass with final diagnosis of 
myeloid sarcoma. (A) Craniocaudal and (B) mediolateral views show a high density, irregularly shaped mass in the upper 
outer quadrant. Image B demonstrates a second irregular mass at the anterior depth of the lower breast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case 

A 27-year-old female presented to her primary care doctor for
a right sided, tender breast lump. 

She subsequently underwent a diagnostic mammogram
and ultrasound. Mammogram showed a high density, irreg-
ularly shaped mass with indistinct margins in the upper
outer quadrant of the right breast ( Fig. 1 ). Targeted ultrasound
demonstrated a corresponding 65 mm × 34 mm × 64 mm ir-
regularly shaped, heterogeneously hypoechoic mass with in-
distinct margins, posterior shadowing and internal vascular
flow at 10 o’clock, 5 cm from the nipple ( Fig. 2 ). A second mass
was seen at the anterior depth of the lower outer quadrant
( Fig. 1 B). Targeted ultrasound demonstrated a corresponding
14 mm × 9 mm × 21 mm irregularly shaped heterogeneous
mass with indistinct margins, posterior shadowing, and inter-
nal vascular flow at 9 o’clock, 2 cm from the nipple ( Fig. 3 ).
Additionally, 2 right axillary lymph nodes were seen with nor-
mal cortical thickness measuring 3 mm. Patient was given BI-
RADS 4 (suspicious), and an ultrasound guided biopsy was rec-
ommended. 

Pathology showed breast tissue with diffuse infiltrate of
blasts, consistent with MS. The neoplastic cells were strongly
positive for CD117 and MPO; however, a subset was weakly
positive for CD19 and therefore suspicious for translocation
(t8;21) leukemia ( Fig. 4 ). Patient went on to have a bone mar-
row biopsy that did not show evidence of acute leukemia or
lymphoma. CBC with differential also showed no evidence of
leukemia. She then underwent a repeat breast biopsy for fur-
ther testing. At this time, pathology showed blasts weakly pos-
itive for CD33 and cytogenetics positive for (t8;21)(q22;q22). 

PET-CT further showed a metabolically active right breast
mass with suspicious metabolic activity within the right ax-
illary lymph nodes ( Fig. 5 ). Patient was referred to medical
oncology where she was started on Cytarabine (Cytosar -
U), Daunorubicin (Cerubidine), and Gemtuzumab Ozogamicin
(Mylotarg). Patient was admitted for induction of chemother-
apy, but she subsequently developed neutropenic colitis and C.
diff colitis. Unfortunately, her condition quickly deteriorated,
and she passed away shortly after. 

Discussion 

Hematologic malignancies can rarely manifest as ex-
tramedullary soft tissue masses. The rarity of it provides
a diagnostic and therapeutic challenge. MS is a unique
presentation of acute myeloid leukemia characterized by
the development of tumor masses, consisting of immature
myeloid cells, at an extramedullary site. Common sites
include soft tissues, skin, lymph nodes, and the gastroin-
testinal system [1] . While MS typically presents as a systemic
manifestation of AML, it can rarely present as an isolated
entity without medullary involvement. Many of these indi-
viduals with isolated MS will develop AML in the absence of
chemotherapy [3] . 

Primary MS of the breast without medullary involvement
at the time of diagnosis is very rare. Several literature reviews
were performed to determine the number of cases, clinical
presentation and radiographic characteristics of such lesions.
Our PubMed search for “extramedullary MS AND breast” re-
vealed a report by Cunningham in 2006 describing 27 cases
of breast MS diagnosed prior to bone marrow involvement [5] .
Since then, there have been 7 additional cases described in the
literature, one of which was in a male patient [4–10] . Of these
patients only 9 cases were reported to be between the ages of
20 and 29 [4–10] . 

Similar to our patient’s presentation, MS of the breast typ-
ically presents as a palpable mass for which patients subse-
quently get diagnostic imaging. Mammogram findings previ-
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Fig. 2 – (A, B) Targeted ultrasound of the upper outer quadrant demonstrates an irregularly shaped, heterogeneously 

hypoechoic mass with internal vascularity on doppler ultrasound (C) at 10 o’clock, 5 cm from the nipple. 

Fig. 3 – (A, B) Targeted ultrasound of the lower outer quadrant shows an additional, smaller, irregular, heterogeneous mass 
with posterior enhancement at 9 o’clock, 2 cm from the nipple. The mass further demonstrates internal vascularity on color 
doppler (C). 
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Fig. 4 – (A) Hematoxylin and eosin (H&E)-stained core biopsy showing atypical, intermediate-sized mononuclear cells with 

ovoid to irregular nuclear contours (200x). (B) H&E-stained core biopsy showing diffuse, sheet-like growth of atypical, 
intermediate-sized mononuclear cells with ovoid to irregular nuclear contours. The pattern of growth displaces but does not 
infiltrate the breast ducal epithelium (200x). (C) H&E-stained core biopsy showing diffuse, sheet-like growth with 

effacement of ductal structures (100x). (D) Tumor cells highlighted by Myeloperoxidase immunohistochemical stain 

demonstrating myeloid differentiation (200x). (E) Breast ductal epithelium surrounded by tumor cells positive for CD117 
immunohistochemical stain indicating myeloid origin (200x). (F) Tumor cells weakly highlighted by CD19 
immunohistochemical stain favoring aberrant expression of B-cell markers (200x). (G) Tumor cells are weakly positive for 
CD34 immunohistochemical staining representing hematopoietic progenitor origin (100x). (H) Tumor cells positive for CD43 
immunohistochemical stain, a helpful diagnostic marker for myeloid sarcoma (20x). (I) Tumor cells negative for GATA 

immunohistochemical staining, a marker used to identify epithelial neoplasms (200x). (J) Tumor cells negative for 
Mammaglobin immunohistochemical stain, a marker used to identify breast carcinoma (200x). 
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Fig. 5 – (A) Noncontrast axial CT scan demonstrates a large irregular right breast mass, (B) FDG PET-CT demonstrates 
metabolically active right breast mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ously described include large, noncalcified irregular masses
with poorly defined margins [11–14] . US findings are variable
and include homogeneous or heterogeneous hypoechoic le-
sions that are hypervascularized on color Doppler scans and
cannot be easily distinguished from benign lesions [ 15–17 ].
Additionally, MRI can be a valuable diagnostic tool with breast
MS presenting as hypointense lesions on T1-weighted images,
hyperintense on T2-weighted images, and with inhomoge-
neous enhancement [18] . While nonspecific, these findings are
suspicious and warrant a biopsy. 

Certain genetic abnormalities can predispose to the devel-
opment of MS and acute myeloid leukemia. In particular, the
t(8;21)(q22;q22) translocation has been associated with 5-12%
of cases of AML [19] . Patients with t(8;21) may have tumor
manifestations such as MSs at presentation. Rarely, these in-
dividuals may have isolated extramedullary masses without
bone marrow involvement. In such cases, patients should be
diagnosed with AML despite a negative bone marrow biopsy.
These patients typically have a good response to chemother-
apy and high complete remission rate when treated with high
dose cytarabine (HiDAC) plus anthracycline/anthracenedione-
based induction therapy [ 19 ,20 ]. Most common induction reg-
imen includes “7 + 3” therapy (7 days of cytarabine (Ara-C) fol-
lowed by 3 days of idarubicin (4-demethoxydaunorubicin))
[18] . It is recommended to perform a bone marrow aspirate
and biopsy 14-21 days after the start of the induction therapy
to evaluate the efficacy of the treatment [20] . Recent studies
have shown molecular biology analysis in conjunction with
cytogenetics can be used to risk stratify patients for a more
targeted treatment strategy [21] . For this reason, it is impera-
tive to diagnose isolated MS cases with close attention to the
characteristic clinical, radiographic, and pathologic findings. 

Patient consent 

Written and informed consent was taken from the patient’s
next of kin (husband). He was informed that no personal de-
tails will be revealed in the publication of this case. 
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