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Background: Primary breast lymphoma (PBL) is a very rare form of non-Hodgkin’s lymphoma (NHL). A primary T-cell lymphoma 
in the breast with no previously identified lymphomatous lesions is an even rarer form of this malignancy.
Case Presentation: A biopsy of a breast mass in a 60-year-old Caucasian man showed a morphologic-immunophenotypic profile 
with features characteristic of an ALK-positive (AKT+), anaplastic large cell lymphoma. Fluorescence in situ hybridization (FISH) 
analysis of fixed, paraffin-embedded tissue of this lesion was performed at our institution for IRF4/DUSP22 gene rearrangement. No 
rearrangement was detected. The patient presented with mutations in the following genes; BCOR_p.Q600X, DNMT3A_p.F609fs, 
NOTCH1_p.P2320fs, and IDH2_p.R140Q. However, the patient’s consultation was complicated by the fact that he had been 
diagnosed with breast cancer at a local hospital and had come to our institution for further consultation. The histology findings 
were confirmed by immunohistochemistry and FISH. Computed tomography and positron emission tomography did not reveal nodules 
elsewhere in the body, which allowed the staging of the patient to be completed. However, although the patient had previously 
received the chemotherapy CCOP regimen (ie, cyclophosphamide, vincristine, prednisolone acetate) he did not go into remission in 
a timely manner and relapsed after six months, followed by a drastic deterioration in his condition after four months, resulting in his 
death in less than one month.
Conclusion: This report of a male patient describes a case of a rare T-cell lymphoma of the breast that occurs considerably more 
frequently in female patients. The differential diagnosis of the histology of this tumor showed mutations that occur more often in 
lymphoblastic lymphoma or leukemia. This rare malignancy and associated mutations led to the death of this patient during treatment.
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Background
Primary breast lymphoma (PBL) is extremely rare, accounting for approximately 0.5% of all primary breast malig-
nancies. More than 95% of patients with a PBL are women, with only a very small number of cases reported in men, 
mainly in those aged between 40–70 years.1,2 While male breast lymphoma is extremely rare, cases of non-Hodgkin’s 
T-cell lymphoma are more unusual and even rarer. To date, only a few cases of male breast lymphoma have been reported 
in the literature, with most being B-cell lymphomas and not T-cell lymphomas. Anaplastic large cell lymphomas 
(ALCLs) occur more frequently in young women with breast grafts, especially in those with breast augmentation. The 
clinical presentation of male breast lymphoma is usually similar to that of more common carcinomas. In this regard, the 
case reported in this paper represents a misdiagnosis.

Previous clinical and pathologic features of male breast lymphoma on mammography have shown a single, well- 
circumscribed painless mass and/or an enlarged usually unilateral ipsilateral axillary lymph node.3–9 To our knowledge, 
there are only a few reports that have described genetic alterations in male breast lymphoma. In a previous retrospective 
study, we analyzed breast lymphomas and identified a specific case of an anaplastic large-cell lymphoma in a male 
patient.4–6 Histologically, the hallmark cells are very large, with abundant cytoplasm, some of which are hyaline and 
some either eosinophilic or basophilic. The nuclei are darkly stained and highly irregular in shape with a wreath, 
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horseshoe, or renal pattern, some of which resemble a Reed-Sternberg pattern, typical of a hallmark cell, with scattered 
nuclei and small basophilic nucleoli.

Case Presentation
A 60-year-old male patient complained of a painless mass under the nipple for more than four months. No pain, itching 
or nipple discharge were noted. The patient had no history of cancer and no specific family history but felt that the tumor 
was growing. Further immunohistochemistry investigations were recommended because a diagnosis of an invasive breast 
carcinoma does not exclude breast polymorphic invasive lobular carcinoma or cancer with syngenetic differentiation. The 
results of these investigations showed that ER, PR, HER2, E-cadherin, P120, CK5/6, and P40 were all negative, although 
a high expression of Ki-67 was noted. The results obtained from the local hospital that initially treated the patient showed 
that these immunohistochemistry results were not specific to the liquid obtained from the biopsy, with histological 
analysis revealing an aggressive cancer morphology. Following intradepartmental consultation, the patient was diagnosed 
with a highly aggressive breast cancer consistent with a triple-negative breast lesion. The patient decided to receive a new 
adjuvant treatment, although his relatives complained and asked for further treatment options as there were no other 
obvious symptoms due to the patient’s preexisting health conditions. This led to the patient seeking treatment at our 
hospital. An ultrasound examination carried out on admission showed that the larger gland was located below the nipple 
and measured 4.4 cm x 4.4 cm x 1.4 cm. Striped blood flow signals were observed in the region, with low echoes seen in 
the shallow fat layer measuring 1.1 cm x 0.5 cm. The results of real-time shear wave elastography are shown in Figure 1. 
The integrated ultrasound diagnosis based on the mammography reports and data systems (BI-RADS) was a type 4C 
right breast parenchymal occupying lesion.

Figure 1 Ultrasound examination: (A) Small echoes of glands were observed deep in the right nipple. The larger lesion was located below the nipple and measured 4.4 cm 
x 4.4 cm x 1.4 cm. (B) Striped blood flow signals were observed in the region, while low echoes were observed in the shallow fat layer. (C and D) CT results showed 
a significant reduction of the tumor after treatment and the tumor was not obvious based on the mediastinum imaging results.
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Only a small number of tumor tissue biopsy samples were obtained for histology. Light microscopy showed a greater 
number of tumor cells and reduced stroma. The tumor cells were linear or trabecular, with some areas being monoline. 
The local lesions harbored a mixture of cells, with the tumor cells being large and containing fine chromatin and multiple 
mitotic images. The tumor cells exhibited deep staining and were disproportionate in size. As shown in Figures 2A-D, 
necrosis and bleeding were not observed. The results of the immunohistochemistry investigations were as follows: AE1/ 
AE3 (-), EMA (+), S-100 (-), CD68 (-), CD3 (weak+), CD20 (-), Pax5 (-), CD30 (+), Bcl-2 (-), CD2l (-), CD23 (-), Bcl-6 
(-), MUM1 (+), CD2 (-), CD4 (+), CD8 (-), CD5 (-), CD7 (-), TIA-1 (-), GrB (+), ALK (+), CD56 (-), EBER (-), and Ki- 
67 (70%+). Based on the above results the pathologic diagnosis was non-Hodgkin’s anaplastic large cell lymphoma in the 
right breast, ALK-positive (Figures 3A-F).

Interphase fluorescence in situ hybridization (FISH) analyses were then performed using the two-color fusion probes 
IRF4 and DUPS22, obtained from Ambipycin Pharmaceuticals Co., Ltd., Guangzhou, China. Where possible, at least 100 
nuclei were evaluated for each probe. The FISH analyses were evaluated and recorded using ISIS Digital Image Analysis 
version 5.0 (MetaSystems, Altusheim, Australia). To analyze the whole genome for imbalance, DNA was extracted from the 
FFPE material using the QIAmp DNA FFPE tissue kit (Qiagen, Lab Division, America) and processed using the 
Oncoscan™ FFPE express 3.0 kit (Affymetrix, Santa Clara, CA, USA). Processing involved analysis of copy number 
aberrations (CNA) and constructing copy TuScan algorithms using Nexus Express for Oncoscan 3 software (Beijing Yuxin 
Biotechnology Co., China). The human reference genome GRCh37/hg19 was used for gains and deletions smaller than 100 
Kb or containing less than 20 probes, and CNN-LOH for those smaller than 5000 Kb or containing deletion regions not 
considered in the analyses. Molecular cytogenetic analysis using interphase fluorescence in situ hybridization (FISH) 
analysis showed that the vast majority of cells in the tissue sections had chromosomal breakpoints that affected the fusion of 
the IRF4 motif and DUPS22, and chromosomal breakpoints that affected the DUPS22 motif. We also detected an additional 
signal for the nonrecombinant allele, suggesting a gain in the DUPS22 locus (Figure 4B). In addition, we observed a gain in 
the IRF4 locus without breaks. Based on these results and with reference to the current classification of lymphoma of the 
World Health Organization (WHO), we changed the diagnosis to “non-Hodgkin’s mesenchymal metaplastic large cell 

Figure 2 (A) A small number of tumor tissue biopsies were obtained, with more tumor cells and reduced stroma observed by light microscopy. (B) The tumor cells were 
linear or trabecular, and some areas were monoline. (C) The local lesions included a mixture of cells. (D) The tumor cells were large with fine chromatin and multiple 
mitotic images. The cells also exhibited deep staining and were disproportionate in size, with no necrosis or bleeding being observed.
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lymphoma, ALK-positive”. This malignancy was not associated with an IRF4/DUPS22 rearrangement. Chromosomal 
imbalance mapping using the Oncoscan™ Chromosomal Imbalance Mapping platform revealed mutations in the following 
genes: BCOR_p.Q600X, DNMT3A_p.F609fs, NOTCH1_p.P2320fs, and IDH2_p.R140Q (Figure 4A). Finally, we 
attempted to sequence the whole exome of the tumor, although unfortunately, this failed due to technical reasons.

Discussion
Breast lymphoma is a rare form of non-Hodgkin’s lymphoma with an incidence of 0.4%-0.7% and is classified either as 
a PBL or secondary breast lymphoma (SBL).1 The incidence of PBLs is lower at 0.04% −1.10% compared with 1.7% to 
2.2% for extra nodular lymphomas. The majority of PBL cases (97% to 99%) are diagnosed in women, with the most 
common pathologic type being non-Hodgkin diffuse large B-cell lymphoma (DLBCL).2 Non-Hodgkin anaplastic large cell 
lymphomas are extremely rare.3,4 The etiological role and pathogenesis of estrogen in this disease are unknown, although 
several papers have reported an association with estrogen levels.5 In particular, male patients receiving hormone therapy for 
prostate cancer experience a disbalance between estrogen and androgen levels, which is also a marker of uneven breast 
development in some men. PBL presents clinically as a single active breast nodule or lobular mass, with most patients 

Figure 3 All the stains were obtained using the MaxVision method (A) The CD30 results showing diffuse positive cells; (B) GrB outline of a positive cell membrane; (C) 
diffuse CD4 cell membrane staining; (D) MUM1 staining showing negative staining of the tumor cell nuclei; (E) ALK staining showing positive diffuse staining of the cells; (F) 
EMA staining showing weakly positive staining of the tumor cells.
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reporting no obvious pain or only mild tenderness. Rapid development of these nodules or masses is associated with a poor 
prognosis.6–8 At present, imaging examinations for PBL mainly involve ultrasound. The present case needs to be 
distinguished from breast cancer, which is characterized by an irregular hypoechoic region, often accompanied by 
calcification and burrs, and can be accompanied by sound dizziness or “crab-like” changes.9 Only four cases of primary 
lymphoma of the male breast have been reported in the literature.8–11 A recent large Phase II cohort study10,11 showed that 
women treated with estrogen had a 29% greater risk of developing NHL (excluding PBL) than women who had never 
received such treatment. One report described ER positivity in PBL, whereas other reports showed the opposite result.12,13

The differential diagnosis of PBL includes the following cellular characteristics. (1) Invasive pleomorphic lobular 
carcinoma of the breast. The cancer cells are large and pleomorphic and express CK, EMA, P120, but not E-cadherin, 
CD30, and ALK. (2) Invasive breast cancer, pleomorphic type of non-special type. Extensive cell polymorphism, cell and 
nucleus enlargement, and cell strangeness. The cancer cells express CK, EMA, p120, E-cadherin, but not ALK and 
CD30. (3) Diffuse large B-cell lymphoma - anaplastic subtype. The tumor cells have large nuclei and are strangely 
polymorphic, with some being similar to RS or ALCL cells. Most cells express CD30 but may also express CD20, 
CD79a, PAX5, and other B-cell markers. (4) ALK-positive large B-cell lymphoma. The tumor cells are large with 
a single form of diffuse hyperplasia and express ALK and EMA, but not CD30. (5) Pleomorphic rhabdomyosarcoma. 
The cell morphology is polymorphic, and cytoplasmic eosinophilic rhabdomyosarcoma can be seen. The cells express 
desmin, MyoD1, myogenin, and other myogenic markers. (6) Primary ALCL in the skin. The tumor mainly involves the 
dermis, although pro-epidermal infiltration can be seen. Most tumor cells have an alloplastic form, with > 75% of cells 
expressing CD30 and generally do not express ALK and EMA. (7) Myeloid sarcoma. Diffuse undifferentiated tumor 
cells with irregular nuclei and certain atypia. The cells express MPO and CD34, but not CD30 and T cell markers. (8) 

Figure 4 (A) BCOR_p.Q600X, DNMT3A_p.F609fs, NOTCH1_p.P2320fs, IDH2_p.R140Q gene mutations; (B) The tumor was not associated with IRF4/DUPS22 
rearrangement.
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Breast implant-associated ALCL. A history of implants, negative ALK, and an inert clinical course. (9) Peripheral T-cell 
lymphoma, non-specific type. The tumor cells are generally not anaplastic, although some cases have a generally weak or 
focal expression of CD30, but no expression of ALK or EMA.

Given that breast development is the most common cause of breast masses in male patients, a mammogram avoids 
the need for further imaging in most cases. Ultrasound-guided and coarse-needle puncture biopsies are superior to fine- 
needle puncture, with these procedures performed by a surgical pathologist to assess the immune phenotype and 
identify any changes in cancer cell types, cellular proteins, or genes. Our patient presented with four mutations, 
BCOR_p.Q600X, DNMT3A_p.F609fs, NOTCH1_p.P2320fs, and IDH2_p.R140Q. The BCOR gene mutation is seen 
mainly in cases of acute granulocytic leukemia, NK/T-cell lymphoma, myelodysplastic syndromes, and other diseases, 
while the DNMT3A gene mutation is more commonly seen in cases of acute granulocytic leukemia, aplastic anemia, 
and T-lymphoblastoid lymphoma. The NOTCH1 gene mutation is seen mainly in T-lymphoblastoid lymphoma and 
chronic lymphocytic leukemia, while the IDH2 gene mutation is seen mainly in cases of acute granulocytic leukemia, 
angioimmunoblastic T-cell lymphoma, and myelodysplastic syndromes.14–17 Based on the mutation analysis of the 
above genes, our patient’s poor clinical prognosis and rapid progression were related to mutations of the relevant 
genes. We consider these mutations to be related directly to the development of primary or naive hematopoietic cell 
tumors of the bone marrow, which was one of the primary reasons for the rapid progression of the patient’s disease. As 
a result of this mutation, the biological behavior of this lymphoma mimicked that of a highly malignant lymphoma. 
The patient’s clinical status deteriorated dramatically after another relapse and he died within a short period of time. 
Extensive sequencing of the tumor exon was therefore not possible due to this short time frame and also the paucity of 
tissue collected at biopsy.18–20 We also performed a PET/CT to assess tumor metabolism and possible distant 
metastasis. However, the patient despite having previously received the CCOP chemotherapy regimen (ie, cyclopho-
sphamide, vincristine, prednisolone acetate) did not achieve remission in a timely manner and relapsed after six 
months. His condition then deteriorated drastically after four months and he died in less than one month. Given the 
rarity of reported cases of PBL, numerous pathologists were consulted to obtain the final diagnosis. Assessment of 
morphological features and the application of assistive devices were necessary prerequisites for obtaining an accurate 
diagnosis. Although breast implant-associated ALCL is currently receiving increasing attention, it is important to note 
that lymphomas involving breast tissue are not limited to those associated with breast implants. Our review of the 
literature identified 12 similar cases of systemic ALCL with no prior history of involvement in other tissues.17–26 All 
available clinical information on similar cases is summarized in Table 1. This review of reported cases showed that 

Table 1 Patient Information for Systemic ALCL Involving Rare Sites

Age 
(yr), sex

Diseased Site ALK IRF4/DUSP22 Gene 
Rearrangement

Treatment Outcome Reference

19/F Right Breast + Not tested CHOP EFS Vishwanath Sathyanarayanan (2013).21

65/M Right Breast + No rearrangement Not provided Alive 18 mth Gualco et al22

16/M Terminal ileum + Not tested Not provided Death 14 mth Wang Rui et al23

5/F Duodenum + Not tested Not provided Death 5 mth Wang Rui et al23

25/M Jejunum + No rearrangement CHOP Alive 24 mth Wang Rui et al23

47/M Lung – Not tested CHOEP EFS Wang Bing et al24

51/F Skeletal muscle – Not tested Not provided Death 2 mth Yosuke KUBO et al25

12/M Central nervous + Not tested Untreated Death 1 mth Qian Liu et al26

3/M Cerebellum + Not tested CHOEP Death 4 mth Zheng Yongzhi et al27

45/M Bladder + Not tested CHOPE EFS José Javier Gómez- Román et al28

11/M Nasal cavity + No rearrangement BV/AV EFS Sinai Khandeparkar SG et al29

34/M Bone (superior 

acetabular)

+ No rearrangement CHOP+ 

Irradiation therapy

EFS B J Noh et al30

Abbreviations: ALK, Anaplastic large cell kinase; CHOP, cyclophosphamide, doxorubicin, vincristine, prednisolone; CHOEP, cyclophosphamide, doxorubicin, vincristine, 
prednisolone, etoposide; BV, dexamethasone, cyclophosphamide, doxorubicin, a low dose of methotrexate, and vinblastine; AV, dexamethasone, a low dose of methotrex-
ate, cytarabine, etoposide, ifosfamide, and vinblastine; EFS, event-free survival; F, female; M, male; yr, year.
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anaplastic large cell lymphoma occurred in the breast, jejunum, ileum, lung, central nervous system including the 
cerebellum, skeletal muscle, bone, bladder, and other sites. However, gene rearrangement of IRF4/DUSP22 was 
performed in only a few of the reported cases and detection of more gene sequences was not carried out, possibly 
due to limitations in the testing conditions of the laboratories. Therefore, the detection of a gene mutation in our 
extremely rare case of a male breast anaplastic large cell lymphoma is a very important finding that provides the basis 
for clinical treatment of this malignancy.

Conclusion
The rarity of breast T-cell lymphoma, especially male breast T-cell lymphoma and the histologic differential diagnosis of 
this tumor were accompanied by mutations in the following genes: BCOR_p.Q600X, DNMT3A_p.F609fs, NOTCH1_p. 
P2320fs, and IDH2_p.R140Q. Mutations in these genes are found more frequently in lymphoblastoid lymphoma or 
leukemia. An accurate pathological diagnosis through a detailed history, including imaging is therefore a prerequisite for 
the correct treatment of the tumor, although genetic testing can explain the prognosis and regression of the tumor in 
a more profound way. The presence of the genetic mutations associated with regression of the tumor were the main 
reasons that led to the death of this patient during treatment.
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