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INTRODUCTION

Relapse of acute leukemia presenting as extramedullary 
leukemic infiltration is uncommon [1]. Although any organ 
may be infiltrated by leukemic cells, breast infiltration is ex-
tremely rare. Breast infiltration as the initial presentation or 
relapse of leukemia can be mistaken for a benign breast mass 
or primary breast cancer. To my knowledge, there has been no 
previous case report of leukemic infiltration of the breast by 
biphenotypic acute leukemia (BAL). Most case reports have 
described extramedullary leukemic infiltration by acute my-
eloid leukemia (AML) and acute lymphoblastic leukemia 
(ALL). Here I present the case of a patient with extramedul-
lary infiltration of the breast as a presentation of BAL relapse 
and review the literature.

CASE REPORT

In March 2014, a 28-year-old Korean woman, at 24 weeks 
of gestation, presented with easy fatigue and an abnormal 
blood test. A complete blood count revealed a total white 
blood cell (WBC) count of 2.69× 109/L with 12% immature 

cells, a hemoglobin level of 6.8 mg/dL, and a platelet count of 
81 × 109/L. A bone marrow biopsy showed 78% blasts with 
various size nucleoli, fine chromatin, and basophilic cyto-
plasm. Immunophenotyping of the bone marrow revealed 
that the patient was positive for the following: CD7, CD13, 
CD19, CD33, CD117, cCD79a, HLA-DR, and terminal de-
oxynucleotidyl transferase (TdT); and negative for the follow-
ing: CD2, CD3, CD5, CD20, cCD22, CD10, CD14, CD61, 
and myeloperoxidase. This result showed coexpression of 
markers for B lymphoid (CD19 and cCD79a) and myeloid 
lineage (CD117, CD13, and CD33), based on which a diagno-
sis of BAL was confirmed. After a Cesarean delivery at 28 
weeks of gestation, the patient was treated with induction and 
consolidation therapy from May 2014 to September 2014. The 
induction regimen included daunorubicin 90 mg/m2 on days 
1 to 3, vincristine 2 mg/m2 on days 1 and 8, prednisolone 60 
mg/m2 on days 1 to 14, L-asparaginase 4,000 units/m2 on days 
17 to 28, and intrathecal methotrexate 15 mg on days 2 and. 
After finishing induction therapy, three cycles of consolida-
tion therapy were administered. For the first and third cycles, 
she was treated with daunorubicin 45 mg/m2 on days 1 and 2, 
vincristine 1.4 mg/m2 on days 1 and 8, prednisolone 60 mg/ m2 
on days 1 to 14, and L-asparaginase 4,000 units/m2 on days 1 
to 7. For the second cycle, she received cytarabine 2,000 mg/m2 
on days 1 to 4 and etoposide 150 mg/m2 on days 1 to 4. Metho-
trexate was used during the third cycle of consolidation ther-
apy (1,660 mg/m2 on days 1 and 15; 720 mg/m2 on days 2 and 
16). In November 2014, she successfully underwent allogenic 
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In acute leukemia, leukemic infiltration of the breast is extremely 
rare. We report a case of biphenotypic acute leukemia (BAL) that 
presented as a breast mass. A 30-year-old woman presented 
with a 4-month history of a right breast mass with nipple dis-
charge and easy fatigue. She had received chemotherapy and 
peripheral blood stem cell transplantation for BAL and had been 
in complete remission for the last 2 years. Core needle biopsy of 
the breast mass revealed monomorphous infiltrates of blast cells 
with round nuclei and fine chromatin, consistent with leukemic 

infiltration. Subsequent bone marrow biopsy showed diffuse in-
filtration of immature cells. However, bone marrow karyotyping 
showed 46, XY, suggesting complete engraftment of transplant-
ed donor cells. This is the report of BAL recurring as a breast 
mass. In the differential diagnosis of a breast mass, extramedul-
lary relapse should be considered when the patient has a history 
of leukemia.
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Figure 1. Radiologic findings for right breast mass. (A) Mammography showed extremely dense breast tissue but no well-defined mass. (B) Breast ul-
trasonography revealed a 5.7×2.1×5.9 cm and 3.0×1.4×2.5 cm masses with partly indistinct margins and heterogeneous echoic pattern in her 
right breast 2 o’clock direction and 8 o’clock direction, respectively.
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Figure 2. Microscopic findings of right breast mass. (A) Breast biopsy 
specimen shows monomorphous infiltrates of blast cells with round nu-
clei and fine chromatin (H&E stain, ×400). (B) Immunohistochemical 
staining for CD34, showing staining of the majority of the blast cells 
(×400). (C) Immunohistochemical staining for CD117, showing diffuse 
positive staining of the blast cells (×400).
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peripheral blood stem cell transplantation from a male donor. 
There was no evidence of relapse for 23 months after the 

stem cell transplantation. In September 2016, the patient pre-
sented with easy fatigue, a palpable right breast mass, and nip-
ple discharge, which had developed 4 months prior. She had 
no history of bleeding, weight loss, or dizziness over the previ-
ous few months. On physical examination, a 6 cm × 6 cm 
firm, irregular, nontender mass was palpated in the upper in-
ner area of her right breast. Mammography showed extremely 
dense breast tissue but no well-defined mass (Figure 1A). 
However, breast ultrasonography revealed 5.7× 2.1× 5.9 cm 
and 3.0× 1.4× 2.5 cm masses with partly indistinct margins 
and a heterogeneous echoic pattern in her right breast (Figure 
1B). A complete blood count showed a total WBC count of 
7.41× 109/L, a hemoglobin level of 14.3 mg/dL, and a platelet 
count of 151× 109/L. A core needle biopsy (CNB) was per-
formed on the 2 o’clock direction mass in the right breast. Mi-
croscopic examination revealed monomorphous infiltrates of 
blast cells with round nuclei and fine chromatin (Figure 2A). 
The immunohistochemical (IHC) staining showed that the 
majority of blast cells were positive for CD34 and CD117 
(Figure 2B and C). The blast cells were not stained for myelo-
peroxidase (Figure not shown). A bone marrow karyotyping 
demonstrated 46, XY and no recipient XX cells, which sug-
gested complete engraftment of transplanted donor cells. 
Bone marrow differential counting showed 3.8% blasts and a 
2.1:1 ratio of myeloid to erythroid precursors, which were 
within normal ranges. However, a bone marrow biopsy 
showed diffuse infiltration of immature cells with irregular 
nucleoli and a markedly decreased number of normal hema-
topoietic cells. These findings were consistent with leukemic 
infiltration.    

DISCUSSION

Infiltration of the breast by acute leukemia is rare, regardless 
of whether it is found at initial presentation or at relapse after 
treatment. Viadana et al. [2] reviewed autopsy data of 503 pa-
tients with leukemia. Of 235 patients with AML, only four 
had involvement of the breast (1.7%). Although few cases 
have been described, breast infiltration seems more likely to 
occur in patients with AML rather than those with ALL [3,4]. 
The mechanism of extramedullary infiltration is unclear. In 
studies of extramedullary AML, the expression of adhesion 
molecules such as CD56 was associated with extramedullary 
granulocytic sarcoma, which occurred in 3% to 7% of AML 
cases [5,6]. 

Patients with leukemic infiltration of the breast usually 
present with a palpable breast mass that mimics a benign 

breast lesion, such as a fibroadenoma. Mammography and 
breast ultrasonography are commonly used to detect breast 
lesions. On mammography, findings are variable and can be 
unremarkable with diffusely dense breast parenchyma. On ul-
trasonography, no definitive imaging pattern suggesting leu-
kemic infiltration of the breast has been described because sono-
graphic features of tumors vary from hypoechoic to hyper-
echoic masses [7,8]. Magnetic resonance imaging (MRI) may 
be another diagnostic tool, especially in patients with dense 
glandular tissue, breast implants, or pregnancy. MRI features 
include T2 hyperintensity and rapid ring-enhancement of the 
lesions [9].

For a final diagnosis of leukemic infiltration of the breast, 
tissue evaluation must be performed. A CNB under ultrasono-
graphy guidance is an acceptable and safe method to estab-
lish the diagnosis and avoid unnecessary surgical biopsy. The 
cytologic features of breast infiltration of ALL include dis-
persed monomorphic blastic cells with variable size, high ratio 
of nuclear to cytoplasmic, round or convoluted nuclei with 
dispersed chromatin, and scanty cytoplasm [10]. Our case 
showed monomorphic blast cells with round nuclei and fine 
chromatin. In the initial bone marrow biopsy of our case, 
CD7, CD13, CD19, CD33, CD117, cCD79a, HLA-DR, and 
TdT were positive, indicating expression of both myeloid cell 
and lymphoid cell markers. In the biopsy of breast leukemic 
infiltration, CD34 and CD117 were diffusely positive with 
IHC staining. Based on literature reviews, leukemic infiltration 
of the breast by acute leukemia has occurred in patients with 
AML and ALL. However, to the best of our knowledge, this is 
the first report of leukemic infiltration of the breast by BAL. 

The treatment of extramedullary relapse after bone marrow 
transplantation remains controversial. Our patient received 
reinduction therapy, and many patients may benefit from che-
motherapy [11]. Radiation therapy may be helpful to treat an 
isolated lesion with systemic therapy [12]. The role of surgical 
intervention for breast leukemic infiltration is much less clear. 
Most experts believe that there is no role of surgery for breast 
leukemic infiltration because there is no evidence of a clinical 
benefit of surgery for breast lesions, and surgery may delay the 
initiation of systemic therapy [13]. 

In conclusion, breast infiltration by BAL is extremely rare. It 
should be considered in the differential diagnosis of breast 
masses, especially when there is a history of acute leukemia. 
Mammography and breast ultrasonography may be useful to 
detect breast nodules. With CNB and IHC staining for leuke-
mia markers, a definitive diagnosis can be established while 
avoiding unnecessary breast surgery, thus enabling early initi-
ation of systemic therapy. 
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