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Multiple Primary Malignant
Neoplasms: A Case Report of
Breast Mucinous Carcinoma
and Extramammary Diffuse
Large B-Cell Lymphoma

in a Male Patient
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Multiple primary malignant neoplasms refer to two or more malignancies in an individual that
are not related. We report a case of a 78-year-old male with concurrent breast mucinous carci-
noma and extramammary lymphoma. The patient initially presented with palpable masses in
the left breast and the right groin, which were pathologically confirmed after a surgical biopsy
as breast mucinous carcinoma and diffuse large B-cell lymphoma, respectively. He underwent
whole-body 18-fluorine deoxyglucose PET/CT before surgery, and an enhancing nodular lesion
in the left lingual tonsil was found incidentally. It was later confirmed as a diffuse large B-cell
lymphoma, a pathology of the same type as the right inguinal mass. Unspecified lymphade-
nopathies in breast cancer patients may easily be considered as metastatic lesions. However,
this case suggests that lymphomas should be included in the differential diagnoses to avoid
misdiagnosis and treatment delay, especially in older adult patients.
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INTRODUCTION

Multiple primary malignant neoplasms (MPMNs) refer to two or more malignancies in an
individual without any relationship between the tumors. The widely used diagnostic criteria
for MPMNs were originally described by Warren and Gates (1) and these suggest that each
tumor must be malignant, each tumor must be distinct, and the probability of one being a
metastasis of the other must be excluded. Few cases have been reported regarding simultane-
ous occurrence of breast cancer and other malignancies in male patients. The most common
type of malignancy among male breast cancer patients is invasive ductal carcinoma, while
mucinous carcinoma is extremely rare (2). Sordi et al. (3) reported the first synchronous case
of invasive ductal carcinoma and axillary lymphoma in a 39-year-old male, and the existing
reports describe several similar cases in female. However, no concurrent cases of second pri-
mary malignancies associated with male breast cancers other than invasive ductal carcino-
ma have been documented in the literature so far. Herein, we report a case of mucinous
breast carcinoma and extramammary lymphoma that occurred simultaneously in a male pa-
tient. To the best of our knowledge, this combination in a male patient has never been previ-

ously reported in the literature.

CASE REPORT

A 78-year-old male visited our hospital with two palpable masses in different areas. He had
observed one lump under the left nipple a year ago but did not undergo any medical examina-
tion. He observed the other lump in the right groin area a month ago. A detailed medical his-
tory revealed negative results regarding primary comorbidities, drug history, and family his-
tory of cancer. Physical examination revealed a hard, fixed mass approximately 4 cm in size
in the left retroareolar area and a hard mass approximately 3 cm in size in the right inguinal
area. Laboratory studies including complete blood count, C-reactive protein, erythrocyte sedi-
mentation rate, carcinoembryonic antigen, and cancer antigen 15-3 revealed no abnormalities.

Ultrasound (US) was performed for the palpable lesions. It revealed a 3.5-cm sized mass
with heterogeneous echogenicity in the left breast and a 2.7-cm sized enlarged lymph node
with loss of central fatty hilum and increased vascularities in the right inguinal region (Fig.
1A). At the request of the attending physician, US-guided gun biopsy was performed for the
inguinal lesion. The pathological report suggested unspecified hematologic malignancy.

Subsequently, contrast-enhanced CT of the chest, abdomen, and pelvis was performed.
Chest CT revealed a 3.5 cm X 2.1 cm relatively lobulated contoured mass with heterogeneous
enhancement, which was directly abutting the pectoralis muscle. A few enlarged lymph
nodes were also observed in the left axilla. CT of the abdomen and pelvis showed a 2.7 cm X
2.4 cm circumscribed oval homogeneously enhanced soft tissue mass and several small non-
specific lymph nodes in the right inguinal area. There was no evidence of any abnormality in
the solid organs nor abnormal lymphadenopathy in the abdominopelvic cavity (Fig. 1B).

An excisional biopsy confirmed diffuse large B-cell lymphoma in the right inguinal area,
and at the same time, an incisional biopsy of the left breast mass confirmed mucinous carci-
noma (Fig. 1C). For a more detailed evaluation of the left breast lesion, dynamic contrast-en-
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hanced breast MRI was performed. The mass showed high signal intensity on fat-saturated
T2-weighted images, low signal intensity on fat-saturated T1-weighted images and showed
heterogeneous enhancement with delayed washout pattern in kinetic analysis (Fig. 1D).

For metastasis workup, the patient underwent a whole-body 18-fluorine deoxyglucose PET/

Fig. 1. A 78-year-old male with mucinous carcinoma of the left breast and diffuse large B-cell lymphomas of the right inguinal lymph node
and the left lingual tonsil.

A. Grayscale ultrasonography image shows a 3.5-cm mass with heterogeneous echogenicity in the left breast (left). Doppler ultrasonography
image shows a 2.7-cm enlarged lymph node with loss of central hilar fat and increased central and peripheral vascularity in the right inguinal
region (right).

B. Contrast-enhanced CT images of the lesions in the left breast and the right inguinal area. An ill-defined heterogeneously enhancing mass
(arrow, left) directly abutting the left pectoralis muscle (arrowhead, left) is seen in the left breast. Two enlarged lymph nodes with relatively ho-
mogeneous enhancement and loss of central hilar fat (arrows, middle) and nonspecific small lymph nodes with normal central hilar fat (arrow-
heads, middle) are also observed. A well-defined soft-tissue density mass (arrow, right) with relatively homogeneous enhancement is seen in
therightinguinal area.
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CT (*F-FDG PET/CT). High uptake of **F-FDG was noted within the known lesions in the left
breast [maximum standardized uptake value (SUVma) = 4.9)] and the right inguinal area (SUVmax =
4.2). An avid enhancing nodular lesion approximately 2 cm in length was noted incidentally
at the left lingual tonsil (SUVmax = 16.8, Fig. 1E).

The patient underwent modified radical left mastectomy with lymph node dissection for
mucinous carcinoma. Additionally, left lingual tonsil excision was performed at the same time.
Histopathology and immunochemistry confirmed Nottingham grade I mucinous breast car-
cinoma, estrogen and progesterone receptor positivity, and two axillary lymph nodes positive
for metastasis. The excised left lingual tonsil lesion was confirmed as a diffuse large B-cell
lymphoma, the same pathology as that of the right inguinal mass.

Finally, the patient was diagnosed with mucinous carcinoma of the left breast and diffuse
large B-cell lymphoma of the right inguinal area and the left lingual tonsil. However, his de-

Fig. 1. A 78-year-old male with mucinous carcinoma of the left breast and diffuse large B-cell lymphomas of the right inguinal lymph node
and the left lingual tonsil.

C. Histopathologic examination of the left breast mass shows carcinoma cell nests with plump mucinous stroma (left). Histopathologic exami-
nation of the right inguinal area mass shows large to medium-sized neoplastic cells with diffuse lymphoid proliferation (middle), strongly
stained with CD20 immunostaining (right).

D. Axial MRI images of the left breast demonstrate a lobulated mass with high signal intensity on fat-saturated T2-weighted images (1st), low
signal intensity on fat-saturated T1-weight sequence (2nd), and heterogeneous enhancement after contrast agent administration (3rd). The
kinetic curve graph shows rapid early enhancement and a persistent enhancing-type curve (4, 5th).

H&E = hematoxylin and eosin

Kinetics
Curve peak: 304% (rapid, washout)

Persistent Plateau Washout
57% (6/51) 28% (1/27) 15% (1/14)

8% medium  92% rapid
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Fig. 1. A78-year-old male with mucinous carcinoma of the left breast and diffuse large B-cell lymphomas of
the right inguinal lymph node and the left lingual tonsil.

E. PET/CT maximal intensity projection image shows the left breast lesion (arrowhead, left, SUVimax = 4.9),
the right inguinal lesions (black arrowheads, left, SUVima« = 4.2), and the incidentally noted left lingual tonsil
lesion (arrow, left, SUVmax = 16.8). Axial F-FDG PET/CT shows focal FDG uptake in the left lingual tonsil (ar-
row, right).

18F-FDG = 18-fluorine deoxyglucose, SUVmax = maximum standardized uptake value

®

e

tailed history revealed no family history of cancer or environmental exposure to risk factors. A
chromosome study showed a normal karyotype and genetic testing revealed negative results
for BRCA1 and BRCA2 gene mutations. Subsequently, the patient underwent hormonal therapy
with tamoxifen and chemotherapy with the R-CHOP protocol (cyclophosphamide, doxorubi-
cin, vincristine, and prednisone; given every 21 days for 6 cycles) in combination. After eight
months from the operation, follow-up CT of the abdomen and pelvis revealed decrease in size
of the right small inguinal lymph nodes. And another three months later, follow-up studies
including chest and abdominopelvic CT and breast US showed no signs of recurrence.

DISCUSSION

The incidence of MPMNs is increasing anunually due to developments in diagnostic tech-
nology and increased survival and life expectancy of cancer patients. The reported incidence
of MPMNs ranges from 0.7% to 11.7%, according to the literature review (4). The patient in
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the present report was simultaneously diagnosed with two categories of malignancies, fulfill-
ing the criteria of MPMNs according to the definition by Warren and Gates (1). MPMNs might
be synchronous or metachronous depending on the time of diagnosis. A second primary tu-
mor that developed six or more months after the diagnosis of the first primary tumor is gen-
erally termed as metachronous, and a tumor that developed within six months is termed syn-
chronous (4). Synchronous MPMNs are rare occurrences, and certain associated factors such
as intrinsic, extrinsic, genetic, and therapeutic factors have been suggested. However, much
of the causal relationship between these malignancies is not yet clear (4). Our patient did not
have any predisposing factors such as genetic factors, a family history of cancer, BRCA gene
mutations, or environmental exposure to risk factors.

Among MPMNSs, concurrence of breast cancer and lymphoma is a rare condition that can
result in a high rate of misdiagnosis in clinical practice as well as delay in proper manage-
ment. Several reports regarding the combination of breast cancer and lymphoma have been
published. The majority of the cases reported lymphomas developed in contiguity with breast
cancer in the same breast, the contralateral breast, or the axillary lymph nodes (3, 5). Only
Michalinos et al. (6) reported the follicular lymphoma involving an inguinal lymph node and
the contralateral breast in a female patient. The male patient in the present report was diag-
nosed with lymphoma of the lingual tonsil and inguinal lymph nodes. Hence, the present case
is different from the previously reported cases. As these regions of lymphoma involvement were
distant from the breast cancer, they could easily be considered as distant metastasis at first.

Several reports have shown that breast cancer and lymphoma have an increased risk of oc-
currence following the occurrence of the other. Hemminki et al. (7) showed that male pa-
tients diagnosed with primary breast cancer had a 63% increased risk of developing lympho-
hematopoietic malignancy compared with males in the general population and that the
increased risk of non-Hodgkin's lymphoma was 46% among these malignancies. It is also
known that breast cancer patients who underwent radiotherapy and chemotherapy had an
increased incidence of non-Hodgkin's lymphoma (6). A few common genetic factors such as
ataxia telangiectasia mutated gene and mouse mammary tumor virus are suggested as
pathophysiological connections (6), but these are possible causes of simultaneously occurred
lymphoma and ductal breast carcinoma; not lymphoma and mucinous carcinoma.

Mucinous carcinoma of the male breast is an extremely rare histologic type of mammary
neoplasm with very few studies conducted to date (2). There are two possibilities for the con-
currence of mucinous breast carcinoma and diffuse large B-cell lymphoma, namely a simple
coincidence and an unestablished causal relationship between these malignancies. A com-
mon epidemiological factor can be considered in the simultaneous occurrence of these ma-
lignancies, as both mucinous carcinoma and diffuse large B-cell lymphoma tend to occur in
older age groups (2, 8). Moreover, as lymphoma is a hematological malignancy affecting the
lymphatic system, an immunosuppressed state caused by abnormal lymphocytes can be as-
sociated with an increased risk of developing other types of primary malignancies including
breast cancer (5).

Differentiating between lymph node involvement in lymphoma and metastatic lymph nodes
only using the imaging findings is not easy, especially in small-sized nodes. However, lymph
node involvement in lymphoma is described as a lesion with uniform density and mild ho-
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mogeneous enhancement (9), which is consistent with the present case. Besides, intranodal
necrosis is a comparatively reliable criterion for metastatic lymph nodes. However, it can be
rare and not visible in smaller lymph nodes (10). In the present case, the axillary lymph node
did not show any non-enhancing portion, suggesting necrosis. Histopathologic diagnosis of
lymphoma can be done with fine needle aspiration cytology or core biopsy, but it may be in-
sufficient for an accurate diagnosis and may require postoperative histologic examination.

In conclusion, simultaneous occurrence of breast mucinous carcinoma and extramamma-
ry lymphoma is extremely rare. Therefore, unspecified lymphadenopathies can easily be con-
sidered metastatic lesions of breast cancer in such cases. However, lymphoma should be in-
cluded in differential diagnoses to avoid misdiagnosis or proper management delay in clinical

practice, especially in elderly patients.
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