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a b s t r a c t 

This report presents a unique case of a 42-year-old female with a history of acute myeloid 

leukemia (AML) who exhibited an extramedullary relapse in the breast. Given the rarity of 

such presentations, this case underscores the importance of considering AML in the differ- 

ential diagnosis of breast lesions, especially in patients with a pertinent medical history. Ad- 

ditionally, this case highlights the radiological and pathological challenges in distinguishing 

AML from other breast malignancies. The importance of timely diagnosis and the clinical 

implications of such a presentation are also discussed. 

© 2024 The Authors. 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 

While acute myeloid leukemia (AML) primarily affects the
bone marrow, extramedullary relapses are a long-term com-
plication with a poor prognosis. Extramedullary relapse, also
referred to as granulocytic or myeloid sarcoma, presenting as
a single site in the breast is seldom encountered in clinical
practice. Furthermore, the imaging appearance of granulocytic
sarcoma can mimic several other entities including primary
breast malignancies, and can pose diagnostic challenges for
radiologists emphasizing the need for a comprehensive dif-
ferential diagnosis. This report aims to detail the clinical, ra-
diological, and therapeutic aspects of AML’s extramedullary
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relapse in the breast, offering insights into the nuances that
radiologists should be cognizant of to ensure timely and ap-
propriate management. 

Case 

A 42-year-old female presented with a firm palpable, tender,
lump in the right breast after minor trauma to the area 2 days
prior. The patient had a history of acute myeloid leukemia
status post autologous stem cell transplant approximately
2.5 years prior and stopped Gilteritinib (GILT) maintenance
approximately 2 years prior after being determined to have
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Fig. 1 – RCC (A) and R-MLO (B) negative screening exams 
performed approximately 5.5 months prior to Figure 2 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

complete remission. There were no associated skin changes
or evidence of nipple retraction. The patient had a screen-
ing mammogram performed approximately 5.5 months prior
which was negative (Breast Imaging Reporting and Data Sys-
tem (BI-RADS) 1) ( Fig. 1 ). Additional relevant history included
menopause onset at age 40 (after stem cell transplant), and
breast cancer in her paternal grandmother at age 85. 

A diagnostic mammogram was performed, which demon-
strated a new spiculated high-density mass in the right breast
central to the nipple anterior depth ( Fig. 2 ). This correlated on
targeted ultrasound with a 3.9 cm irregular spiculated hypoe-
choic mass in the right breast at 7-o’clock 2 cm from the nip-
ple ( Fig. 3 ). Additionally, there was a prominent lymph node
in the right axilla noted with uniform cortical thickening mea-
suring up to 3mm ( Fig. 4 ). Subsequent ultrasound-guided core
Fig. 2 – Right craniocaudal (RCC) view (A), right medial 
lateral oblique (R-MLO) view (B) demonstrating a new 

irregular high-density mass with a spiculated margin in 

the right breast central to the nipple anterior depth (circle). 
Additionally, right axillary lymphadenopathy is seen on the 
medial-lateral oblique view (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

biopsy of the right breast mass and right axillary lymph node
was performed. Four 16-gauge core specimens were taken of
both with a portion of the samples being sent for flow cy-
tometry. Pathology demonstrated abnormal blast prolifera-
tion, compatible with extramedullary involvement by previ-
ously diagnosed leukemia of both the mass and axillary lymph
node. Immunohistochemical stains of the breast mass were
positive for MPO, CD45, CD79A (FOCAL, WEAK), P53 and neg-
ative for AE1/AE3, GATA3, CD3, CD20, PAX-5, which supported
this diagnosis. These results were concordant with mammo-
graphic and sonographic findings and surgical/oncologic con-
sultation was recommended. 

Further workup of the patient included PET-CT and bone
marrow biopsy. PET-CT demonstrated a hypermetabolic right
breast lesion and hypermetabolic right axillary lymph nodes
( Fig. 5 ); there was additional hypermetabolic activity along the
right posterior flank and right iliac bone that was thought to
be secondary to recent bone marrow biopsy (not shown), oth-
erwise, there were no additional sites of suspicious hyperme-
tabolic disease. Bone marrow biopsy showed no evidence of
acute myeloid leukemia. 

The patient ultimately decided to pursue medical manage-
ment for her extramedullary breast relapse and underwent
subsequent systemic chemotherapy, targeted radiation, im-
munotherapy with donor lymphocytic infusions, and repeat
autologous stem cell transplant. 

Discussion 

Breast involvement in AML is exceedingly uncommon [ 1–3 ].
Extramedullary relapse (EMR) may present with multi-organ
involvement although it may also be localized to a single site.
The most common sites of extramedullary relapse are the skin
and soft tissue (including the breast), with additional sites in-
cluding lymph nodes, bone, testis, ovaries, and the central ner-
vous system [ 1,2,4 ]. In a retrospective analysis by Shem-Tov
et al. [ 5 ], the incidence of isolated extramedullary relapse of
AML was 5.8% with isolated breast involvement in only 6.4%
of those reported cases. An additional analysis by Harris et al.
[ 2 ], reported an incidence of isolated extramedullary relapse
in 9% of patients with AML status postallogeneic stem cell
transplant. Leukemic infiltration of the breast often suggests
a propensity for further extramedullary spread and often poor
prognosis [ 2,4,6–8 ]. Although extramedullary relapse has been
reported to occur later than bone marrow relapse, approxi-
mately 10.1 versus 3.6 months respectively, once a single site
of disease has been found, progression to other sites and bone
marrow typically occurs within one year [ 4 ,5 ]. The survival
rate after extramedullary relapse had been reported as 30%
at 1 year and 12% at 2 years [ 2 ]. 

Radiologically, leukemic infiltration of the breast presents
a diagnostic challenge. The current knowledge of radiologic
features is mostly obtained from infrequent case reports and
tends to vary from case to case. The mammographic and
sonographic findings, such as spiculated masses or enlarged
lymph nodes as in this case, can overlap with those of pri-
mary breast malignancies or metastases from other sites [ 7 ,9 ].
Mammographic descriptions in the literature report hyper-
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Fig. 3 – Grayscale (A) and Spectral Doppler (B) sonographic images demonstrate a 3.9 cm irregular hypoechoic mass in the 
right breast with spiculated versus microlobular margins at 7-o’clock 2 cm from the nipple without significant vascularity. 

Fig. 4 – Grayscale sonographic image of the right axilla 
demonstrating a right axillary lymph node (arrow) with 

uniformly thickened cortex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dense, round masses with microlobulated margins, typically
without calcification although rarely they can exhibit micro-
calcifications [ 3 ]. Reports of architectural distortion are much
less common. On ultrasound evaluation, lesions are typically
Fig. 5 – PET-CT demonstrates a hypermetabolic right breast lesio
hypermetabolic right axillary lymph node (arrow) with a maxim
depicted as hypoechoic with microlobulated or spiculated
margins [ 3,9 ]. The differential diagnoses for these lesions is
extremely broad and variable with age, including both benign
and malignant lesions. This overlap in radiological findings
underscores the importance of considering leukemic infiltra-
tion in the differential diagnosis and highlights the impor-
tance of investigation of the patient’s medical records to find
pertinent history, such as AML in this case [ 7 ,9 ]. 

Prompt and accurate diagnosis is paramount. Although is
it associated with a poorer prognosis, there are no established
guidelines for imaging surveillance of extramedullary relapse
and follow-up typically does not include regular CT, MRI, or
PET/CT [ 4 ]. As such, many patients are only diagnosed once
they become symptomatic. Extramedullary relapse progno-
sis, although poor, has a better prognosis than that of sys-
temic relapse; therefore, therapy should aim to prevent sys-
temic relapse depending on the patient’s overall health and
previous treatment history [ 4 ,5 ]. Given the radiological simi-
larities with other breast malignancies, a timely biopsy is vi-
tal. Flow cytometry, cytogenetic studies, and immunohisto-
chemical staining for myeloid cell markers in addition to con-
ventional histology aids in preventing misdiagnosis and con-
firming diagnosis, as extramedullary relapse in the breast can
mimic other malignancies such as lymphoma, sarcoma, and
primary breast carcinoma [ 6 ,7 ]. Molecular annotation of ex-
n (circle) with a maximum SUV of 4.7 (A) and a small mildly 

um SUV of 2.2 (B). 
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tramedullary AML has shown that up to 52% of patients with
extramedullary AML have potentially targetable mutations,
which also brings up the possible benefit of site-specific next-
generation sequencing for personalized targeted therapy [ 10 ].

Although there are no clear established guidelines for clin-
ical decision-making in the treatment of extramedullary re-
lapse of AML after allogeneic stem cell transplantation, treat-
ment often involves a combination of systemic chemotherapy,
immunotherapy with donor lymphocyte infusions, repeated
transplant, and localized treatments such as radiation based
on the patient’s overall health and previous treatment history
[ 1,4–6,8 ]. 

Conclusion 

In conclusion, while extramedullary relapse of AML in the
breast is rare, it presents significant diagnostic and therapeu-
tic challenges. Radiologists play a pivotal role in the early
recognition and diagnosis of such cases. The overlap of ra-
diologic findings with other breast malignancies underscores
the significance of a thorough clinical history and the need
for a multidisciplinary approach. Prompt workup including
histologic, immunohistochemical, and flow cytometry testing
should be performed to ensure timely diagnosis and optimal
patient management. 
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