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【 CASE REPORT 】

Adult T-cell Leukemia-lymphoma with Primary Breast
Involvement: A Case Report and Literature Review
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Abstract:
Breast involvement of Adult T-cell leukemia-lymphoma (ATLL) is extremely rare, and the data on the

characteristics are limited. We herein describe a 49-year-old woman who presented with skin involvement of

ATLL. Positron emission tomography/computed tomography showed bilateral breast lesions. Although the pa-

tient once achieved a complete metabolic response, a relapse of her ATLL occurred. The patient received sub-

sequent allogeneic hematopoietic stem cell transplantation (HSCT). To our knowledge, only four cases of

ATLL with breast involvement have previously been reported, and the prognoses have generally been poor.

Breast lesions of ATLL have aggressive features, and intensive systemic chemotherapy and HSCT are re-

quired to improve survival.
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Introduction

Adult T-cell leukemia-lymphoma (ATLL) is a lymphopro-

liferative neoplasm of T lymphocytes caused by human T-

cell leukemia virus type 1 (HTLV-1). ATLL shows various

clinical symptoms, including hypercalcemia, lymphadenopa-

thy, hepatosplenomegaly, and skin lesions. The diversity of

the disease has led to the classification of clinical subtypes,

referred to as acute, lymphoma, chronic, and smoldering

types, according to the percentage of abnormal T cells,

called “flower cells,” in the blood and the involvement of

extranodal organs such as the spleen, liver, and central nerv-

ous system (1, 2). The acute and lymphoma subtypes are

defined as “aggressive” subtypes that require immediate

treatment by systemic chemotherapy. ATLL involvement in

the mammary gland is very rare, and its significance has not

yet been defined. This case report describes a patient with

ATLL involving the breast and also reviews the literature of

ATLL cases with breast lesions.

Case Report

A 49-year-old woman presented to a clinic with gradually

developing erythematous lesions on her upper chest. She

was referred to our hospital because she was a carrier of

HTLV-1. She had no history of fever, weight loss, or night

sweats. Physical examination revealed erythematous lesions

measuring 0.5-2 cm in diameter and nodules on the chest

without any peripheral lymphadenopathy. Complete blood

counts revealed the presence of abnormal lymphocytes (leu-

kocyte count: 10,360/μL and abnormal lymphocyte propor-

tion: 7%) that were a cluster of differentiation (CD)3+,

CD4+, CD7-, CD25+, and C-C chemokine receptor type 4

(CCR4)+ on a flow cytometry analysis. Biochemistry tests

showed elevated lactate dehydrogenase (267 IU/L, normal
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Figure　1.　Pretreatment positron emission tomography/computed tomography shows a skin lesion 
on the chest (A) and bilateral breast lesions (B).

Table　1.　Patient’s Laboratory Data on Admission.

<Complete Blood Count> <Coagulation>

WBC 10,360 /μL PT 10.3 s BUN 10.1 mg/dL

RBC 425 ×104/μL APTT 28.9 s Cre 0.72 mg/dL

Hb 13.3 g/dL Fib 386 mg/dL UA 4.3 mg/dL

Het 40.2 % FDP <2.5 μg/mL Na 141 mmol/L

MCV 94.4 fL D-dimer <0.5 μg/mL Cl 109 mmol/L

MCH 31.3 pg <Biochemistry> K 3.9 mmol/L

MCHC 33.1 g/dL TP 6.8 g/dL Ca 8.7 mg/dL

PLT 286 ×103/μL Alb 4.0 g/dL IP 3.7 mg/dL

Seg 64.0 % T-Bil 0.38 mg/dL CRP 0.04 mg/dL

St 0.5 % AST 14 IU/L IgG 1,081.2 ng/mL

Ly 19.5 % ALT 14 IU/L IgA 156.4 ng/mL

Mon 6.5 % ALP 195 IU/L IgM 85.2 pg/mL

Eos 2.5 % γ-GTP 17 IU/L sIL-2R 3,228 U/mL

Bas 0 % ChE 291 IU/L

Abnormal-Ly 7.0 % LDH 267 IU/L

WBC: white blood cells, RBC: red blood cells, Hb: hemoglobin, Het: hematocrit, MCV: mean corpuscu-

lar volume, MCH: mean corpuscular hemoglobin, MCHC: mean corpuscular hemoglobin concentration, 

PLT: platelets, Seg: segmented cell, St: stab cell, Ly: lymphocyte, Mon: monocyte, Eos: eosinophils, Bas: 

basophils, Abnormal-Ly: abnormal lymphocytes, PT: prothrombin time, APTT: activated partial thrombo-

plastin time, Fib: fibrinogen, FDP: fibrin/fibrinogen degradation products, TP: total protein, Alb: albumin, 

T-Bil: total bilirubin, AST: aspartate aminotransaminase, ALT: alanine aminotransaminase, ALP: alkaline 

phosphatase, γ-GTP: gamma glutamyltranspeptidase, ChE: cholinesterase, LDH: lactate dehydrogenase, 

BUN: blood urea nitrogen, Cre: creatinine, UA: uric acid, Na: natrium, Cl: chloride, K: potassium, Ca: 

calcium, IP: inorganic phosphorus, CRP: C-reactive protein, IgG: immunoglobulin G, IgA: immunoglobu-

lin A, IgM: immunoglobulin M, sIL-2R: soluble interleukin-2 receptor

range 124-222 IU/L) and soluble interleukin-2 receptor

(3,228 U/mL; normal range, 122-496 U/mL) levels, but

other data, including albumin, calcium, and blood urea nitro-

gen, were unremarkable (Table 1). A biopsy obtained from

the erythematous skin lesion revealed that large lymphoid

cells with pleomorphic nuclei and prominent nucleoli had

infiltrated from the dermis to the adipose tissue, and they

were CD3+, CD4+, CD5+, CD7-, CD20-, and CD25+ by

immunohistochemistry, compatible with the diagnosis of

ATLL. The monoclonal integration of HTLV-1 proviral

DNA in the blood was confirmed by southern blotting.
18F-fluorodeoxyglucose (FDG) positron emission tomogra-

phy/computed tomography (PET/CT) demonstrated an in-

creased FDG uptake, not only in the skin nodules, but also

in the bilateral breasts with standardized uptake values of

10.6 and 12.9, respectively (Fig. 1). The mammary masses

detected by PET/CT were palpable but undetectable by

either ultrasonography or mammography. A core needle bi-

opsy of the right breast mass revealed ductal infiltration of

abnormal lymphoid cells that were CD3+, CD4+, and

CD25+ with a high proliferative index as defined by Ki-67

staining (Fig. 2). Polymerase chain reaction of the skin and

breast lesions for T-cell receptor gene rearrangements

showed the same clonal gene rearrangement (Fig. 3). Mag-

netic resonance imaging of the head and an analysis of the

cerebrospinal fluid profile showed no evidence of central

nervous system invasion. She was diagnosed with an acute

type of ATLL because according to the diagnostic criteria,

patients with smoldering type ATLL should have no involve-

ment of extranodal organs except for skin and pulmonary le-

sions (1). Her ATL prognostic index and Japan Clinical On-

cology Group prognostic index were classified as low- and

moderate-risk, respectively (3, 4).

The patient received two cycles of the modified Lym-
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Figure　2.　Histological findings of the right breast lesion reveal large lymphoid cells infiltrating the 
mammary ducts (Hematoxylin and Eosin staining; A, magnification ×100; B, magnification ×400). 
Immunohistochemical staining of cytokeratin highlighted ductal cells (C, magnification ×100). Im-
munohistochemical staining reveals that the tumor cells are positive for CD3 (D, magnification ×100) 
and negative for CD20 (E, magnification ×100). The Ki-67 labeling index is high (F, magnification 
×100).

Figure　3.　Clonality for the T-cell receptor (TCR) assessed by polymerase chain reaction for TCR 
gamma chain gene rearrangements using formalin-fixed paraffin-embedded sections according to the 
established BIOMED-2 protocol (24). Identical peaks obtained from skin and breast lesions, suggest-
ing the presence of the same TCR gene rearrangement (black arrow).

phoma Study Group (mLSG15) regimen (VCAP-AMP-

VECP) (5). Although the patient achieved a complete meta-

bolic response on PET/CT after two cycles of chemotherapy,

skin lesions recurred after three cycles of mLSG15, suggest-

ing the aggressive features of this disease. The patient was

treated with salvage chemotherapy. However, the disease

was refractory for salvage chemotherapy. She received allo-

geneic hematopoietic stem cell transplantation (HSCT) from

a haploidentical sibling with a reduced-intensity condition-

ing regimen composed of fludarabine (30 mg/m2 on day -7

to -2), melphalan (40 mg/m2 on day -3 and -2), and total

body irradiation (2 Gy). Three months after HSCT, she com-

plained of a headache and abnormal sensation of her right

jaw, and magnetic resonance imaging of the head revealed

an abnormal enhancement of the right trigeminal nerve and

multiple skull lesions with bone lysis. A biopsy specimen

obtained from the skull lesion revealed the infiltration of

large lymphoid cells, which was compatible with the relapse

of ATLL. The immunosuppressant was discontinued, and

mogamulizumab administration was commenced in anticipa-

tion of a direct anti-tumor effect and an alloreactive immune

response (6).

Discussion

Most breast lymphomas are B-cell lymphomas, and breast

T-cell lymphomas are rare (7, 8). The common subtypes of

breast T-cell lymphoma are breast implant-associated

anaplastic large cell lymphoma and peripheral T-cell lym-

phoma, unspecified (9, 10). ATLL cases with breast lesions
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Table　2.　Clinical Characteristics of Adult T-cell Leukemia/lymphoma with Breast Lesions.

No Cases
Age 

(year)
Sex Site

Extramammary 

disease
Treatment

Follow-up 

(months)

1 Our case 49 F Bilateral Skin VCAP-AMP-VECP Allogenic HSCT Alive (11)

2 11 69 F Left No Surgery+CHOP Alive (18)

3 12 84 F Left No Surgery Dead (19)

4 13 45 F Left Axial lymph node Surgery+CHOP, bleomycin Dead (19)

5 14 45 F Left No Surgery+CHOP, etoposide Dead (39)

F: female,VCAP: vincristine, cyclophosphamide, doxorubicin, and prednisone, AMP: doxorubicin, ranimustine, and prednisone, VECP: 

vindesine, etoposide, carboplatin, and prednisone, HSCT: hematopoietic stem cell transplantation, CHOP: cyclophosphamide, doxorubi-

cin, vincristine, and prednisone

at diagnosis are very rare and have only been sporadically

reported as isolated cases. We found only four cases re-

ported between 1990 and 2018 (Table 2) (11-14). According

to these previous reports, the first clinical presentation of

breast ATLL lesions is a painless palpable mass. The mam-

mography in these cases showed a well-circumscribed,

round mass of high density without calcification. The main

ultrasonographic feature was a heterogeneous hypoechoic

mass with an irregular border. These findings are similar to

the radiological features of other types of breast lym-

phoma (15). Our patient, however, did not present with

these radiological findings, and only PET/CT could detect

the breast lesions. A previous study reported that no abnor-

malities were found mammographically in about 10% of all

patients with breast lymphoma (15). PET/CT is an essential

modality for the initial evaluation of all types of lym-

phoma (16), and the revised adult T-cell leukemia-

lymphoma International Consensus Meeting Report also rec-

ommends PET/CT at diagnosis because ATLL is frequently

associated with extranodal disease (17). PET/CT, therefore,

plays an essential role in clinical staging in patients with

ATLL. Additionally, PET/CT helps predict the prognosis of

ATLL. Nakachi et al. demonstrated that the intensity of

FDG uptake was significantly higher in the acute and lym-

phoma subtypes than in the smoldering and chronic sub-

types (18).

The prognosis of ATLL patients with breast involvement

as an extranodal site has not been assessed because of the

rarity of the disease. As shown in Table 2, previous studies

showed that three of four patients died within approximately

3 years after diagnosis despite receiving systemic chemo-

therapy, indicating that the prognosis of patients with breast

lesions seems to be comparable to that of patients with

acute and lymphoma ATLL (1). A histopathological analysis

of the four cases revealed that the tumor cells in the breast

lesion were medium to large cells with mitotic figures. In

our case, the breast lesion also showed a high Ki-67 index,

suggesting its aggressive nature. Since the clinical features

of ATLL with breast lesions are similar to those of acute or

lymphoma ATLL, the prognosis of breast ATLL is estimated

to be poor. Similar to previous reports, our patient showed

progression after three cycles of intensive chemotherapy. Ac-

cording to previous reports, allogenic HSCT for ATLL dem-

onstrated favorable outcomes (19-21). Thus, the revised

adult T-cell leukemia-lymphoma International Consensus

Meeting Report recommends that allogeneic HSCT should

be considered for all suitable patients with an aggressive

type of ATLL (17). Therefore, our patient received alloge-

neic HSCT. However, she experienced a relapse 3 months

after allogeneic HSCT. We thought her clinical course re-

flected the aggressive features of ATLL with breast lesions.

In contrast, despite the disease involvement of a visceral or-

gan, patients diagnosed to have ATLL with pulmonary le-

sions are classified as smoldering type. Yoshioka et al. sur-

veyed ATLL patients with pulmonary lesions and reported

that pulmonary ATLL cell infiltration occurred in the early

stage, which had been considered as a chronic lung disease

for 2-6 years before the diagnosis of ATLL (22). Itai et al.

showed that patients with pulmonary lesions had a long sur-

vival period and did not die during observation (23). Ac-

cordingly, it took several years before patients with pulmo-

nary lesions experienced transformation, with aggressive fea-

tures. It remains unclear why a different organ involvement

of ATLL leads to a distinct prognosis.

In conclusion, we experienced an ATLL patient with

breast involvement detected only by PET/CT. Taken together

with previous reports, patients with breast ATLL lesions

generally have a worse prognosis in comparison to patients

with indolent type ATLL. Although the optimal treatment

for patients with breast ATLL lesions remains unknown, in-

tensive systemic chemotherapy or further allogeneic HSCT

is considered to be required to improve the prognosis.
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