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To the Editor, 
Allogeneic hematopoietic stem cell 
transplantation (HSCT) is an estab-
lished treatment for high-risk acute 
leukemia. The curative effect of allo-
geneic HSCT for acute leukemia is at-
tributed to the graft-versus-leukemia 
effect produced by allogeneic immune 
cells, as well as intensive conditioning 
chemotherapy with or without radio-
therapy. However, relapse remains the 
major cause of treatment failure after 
allogeneic HSCT for acute leukemia. 

Relapse monitoring for acute leuke-
mia after allogeneic HSCT is typical-
ly performed by chimerism analysis, 
which characterizes the hematopoietic 
stem cell origin of the recipient’s blood 
or bone marrow after allogeneic HSCT. 
Increasing mixed chimerism is a sign 
of hematological relapse [1]. Chime-
rism analysis predicts not only bone 
marrow relapse, but also extramedul-
lary relapse (EMR). In a retrospective 
study of 146 adults with acute lympho-
blastic leukemia (ALL) who underwent 
allogeneic HSCT, all isolated EMR pa-
tients exhibited either increased mixed 
chimerism in the peripheral blood 
only, or in both the bone marrow and 
the blood before relapse [1]. However, 
we recently experienced a case of an 

ALL patient with isolated EMR of the 
breast, despite complete donor chime-
rism. 

The patient, a 32-year-old female, was 
diagnosed with B-cell ALL. Cytogenet-
ic analyses were normal, and real-time 
quantitative reverse transcriptase-poly-
merase chain reaction (RT-qPCR) test-
ing for BCR-ABL was negative. The pa-
tient achieved complete remission (CR) 
after treatment with hyper CVAD (cy-
clophosphamide, vincristine, doxoru-
bicin, dexamethasone) and alternating 
high-dose methotrexate and cytarabine 
chemotherapy. In addition, the patient 
underwent allogeneic HSCT from a ful-
ly human leukocyte antigen-matched 
sibling. Neither graft-versus-host dis-
ease (GVHD) nor infection developed 
during the follow-up period. One year 
after allogeneic HSCT, the patient 
complained of a painless, palpable 
nodule in the left breast. Ultrasonog-
raphy revealed a 2.74 × 2.69 × 2.49 cm 
lobulated hetero-echogenic mass in 
the left breast (Fig. 1A), and positron 
emission tomography demonstrated a 
strong fluorodeoxyglucose uptake (Fig. 
1B and 1C). Gun biopsy was performed, 
and an infiltration of primitive cells 
with focal terminal deoxynucleotidyl 
transferase-negative and CD34-positive 
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cells was observed on histological examination, suggest-
ing EMR of ALL (Fig. 2). However, short tandem repeat 
PCR of bone marrow aspirates showed complete chime-
rism. No leukemic lesions were identified in other sites 
such as the bone marrow or cerebrospinal fluid. The pa-
tient was treated with localized radiotherapy (5,000 cGy) 
beginning 410 days after allogeneic HSCT, followed by 
chemotherapy (daunorubicin, vincristine, prednisone, 
and L-asparaginase) on day 463. We reexamined her 
chimerism status using a peripheral blood sample fol-
lowing radiotherapy and chemotherapy, and found that 
complete chimerism was maintained. After chemother-
apy, thrombocytopenia did not improve, and on day 557, 
intracranial hemorrhage developed. The patient died on 
day 562 (Fig. 3).

There have been three previous reports of EMR of ALL 
in the breast after allogeneic HSCT [2-4]. The first case 
was a 15-year-old girl who received allogeneic HSCT af-
ter a second CR, and was diagnosed with EMR of the 
breast on day 246. She received radiotherapy and mild 
chemotherapy (Spiers’s schedule) resulting in rapid dis-
appearance of the breast mass [2]. As the patient and her 
family refused secondary allogeneic HSCT, she received 
only 6-mercaptopurine, methotrexate, and vincristine 
(1.5 mg intravenous injection every second month), and 
maintained CR for 10 months until isolated central ner-
vous system (CNS) relapse [2]. The second case was also 

a 15-year-old girl who received allogeneic HSCT after 
the first CR. She was diagnosed with EMR of the right 
breast, and received reinduction chemotherapy without 
radiotherapy. Four years later, she presented with recur-
rent masses in the right breast. She received remission 
induction therapy with local radiotherapy of the breast 
[3]. The third case was a 50-year-old female diagnosed 
with Philadelphia chromosome-positive ALL. EMR oc-
curred in the right breast, left eyelid, left forehead and 
left lateral side of the neck after a second allogeneic 
HSCT during active hepatic GVHD [4].

In these three cases, the exact patient chimerism sta-
tus was unclear or unavailable. However, allogeneic im-
mune cells did not seem to effectively prevent relapse 

Figure 1. (A) Ultrasonography revealed a 2.7 × 2.7 cm hete-
ro-echogenic lobulated mass on the left breast. (B) Fusion 
imaging and (C) maximum intensity projection imaging of 
positron emission tomography revealed an ill-defined oval-
shaped mass with intense fluorodeoxyglucose uptake in the 
left breast. 

Figure 2. Histologic examination of the breast. Diffuse in-
filtration of primitive cells into the breast parenchyma and 
adjacent soft tissue was noted between arrows (A: H&E, ×40; 
B: H&E, ×200).
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in these cases, which was also observed in our own case. 
Isolated EMR of the breast may involve a different mech-
anism from bone marrow relapse or isolated EMR of the 
CNS or testes, and cannot be explained by an anatomical 
barrier preventing exposure to cytotoxic chemotherapy. 
Firstly, EMR has been reported more frequently in acute 
leukemia after allogeneic HSCT than after chemother-
apy alone [1], in sites other than sanctuary sites such as 
the CNS or testes, including in the kidney, bone, intes-
tine, and breast, although this is rare. Secondly, the me-
dian time from allogeneic HSCT to relapse is signifi-
cantly longer for EMR than for EMR with bone marrow 
involvement or bone marrow relapse alone [5]. Thirdly, 
EMR-free survival is similar between patients with and 
without GVHD, which has an anti-leukemic effect [5]. 

In terms of treatment, radiotherapy may play a key 
role in EMR of the breast, as it does in EMR of sanctuary 
sites. In one case, a patient maintained CR after radio-
therapy without high-dose chemotherapy before devel-
oping EMR in a sanctuary site [2], and another patient 
that did not receive radiotherapy experienced recurrent 
EMR at the same site in the breast [3]. Our patient also 
received radiotherapy after diagnosis of isolated EMR, 
and the mass disappeared with no evidence of leukemia 
relapse. The appropriate next treatment step in cases 
such as these remains unclear. Chemotherapy adminis-
tered immediately after the disappearance of the breast 
mass, while the patient is in complete chimerism, or 

delayed chemotherapy may be options; however, the ap-
propriate chemotherapy regimen and intensity for such 
cases remain to be investigated. The treatment sequence 
of chemotherapy and radiotherapy may also affect pa-
tient outcomes in EMR of the breast. Unfortunately, lit-
tle is known about the optimal intensity, sequence, or 
timing of chemotherapy and radiotherapy in cases such 
as these. Thus, further studies are warranted in order to 
clarify the underlying mechanism and to determine the 
optimal treatment for isolated breast EMR, particularly 
in patients who maintain complete chimerism.
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Figure 3. Important clinical events after allogeneic hema-
topoietic stem cell transplantation were depicted according 
to time course. Complete chimerism were maintained until 
day 509 (broken arrow).
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