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Female, 62-year-old
Primary non-Hodgkin lymphoma and ductal carcinoma in-situ
No specific symptoms

Radiology

Rare co-existance of disease or pathology

Extranodal non-Hodgkin’s lymphomas (NHLs) are most commonly low-grade B-cell lymphomas, and the breast
is not an usual site for this condition. This case report describes a 62-year-old woman with a primary NHL and
ductal carcinoma in situ (DCIS) of the left breast diagnosed by a magnetic resonance imaging (MRI)-guided
vacuum-assisted breast biopsy. The simultaneous diagnosis of breast cancer and NHL is rare, with few cases
described in the literature. Primary breast lymphomas account only for 0.04% to 0.5% of breast malignancies.
In November 2016, a 62-year-old woman was treated for a peripheral T-cell lymphoma (follicular helper T-cell
phenotype) of the left upper central breast; later she underwent periodic breast imaging follow-ups. In October
2018, MRI revealed a focal 33-mm non-mass contrast enhancement (according to the Breast Imaging Reporting
and Data System —MRI lexicon of the American College of Radiology) in the lower external quadrant of the
left breast. Neither mammography nor ultrasonography demonstrated any suspicious features. The multidis-
ciplinary medical team performed an MRI-guided vacuum-assisted breast biopsy and the histological analysis
confirmed the diagnosis of a DCIS. Subsequently, she underwent surgery resulting in eradication of the dis-
ease and has had regular follow-ups, including mammography, ultrasonography, and MRI.

This is a rare case of both a primary NHL of the breast and DCIS, which was detected only by MRI. It highlights
the role of an MRI-guided vacuum-assisted breast biopsy, which allows an accurate and economic diagnosis
in case of suspicious findings on MRI. We recommend the use of MRI in follow-ups for patients with previous
breast lymphomas (high-risk patients).
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Background

The simultaneous presentation of breast cancer and a malignant
lymphoma is rare [1-3]. The majority of cases are patients who
exhibit breast cancer as a secondary malignancy, subsequent
to the treatment of the Hodgkin lymphomas [3]. The simulta-
neous presentation of an extranodal non-Hodgkin lymphoma
(NHL) and a primary breast lymphoma is rare; very few cas-
es have been reported in the literature [4-11]. Primary breast
lymphomas account for only 0.04% to 0.5% of breast malig-
nancies. B-cell primary breast lymphomas are the most com-
mon, whereas T-cell ymphomas are rare and represent <15%
of all NHLs [12]. This is a case report of a primary NHL and
ductal carcinoma in situ (DCIS) of the left breast, diagnosed by
a magnetic resonance imaging (MRI)-guided vacuum-assisted
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breast biopsy in a 62-year-old woman. An MRI-guided vacuum-
assisted breast biopsy [13-15] is a safe and accurate, minimal-
ly invasive technique that allows the characterization of sus-
picious lesions that are detectable only by MRI and should be
used instead of more invasive and expensive surgical biopsies.

Case Report

In November 2016, a 62-year-old woman had an MRI of the
breast, which identified a 13-mm homogenous mass enhance-
ment in the left upper central breast. She underwent a local nee-
dle biopsy and then a bone marrow biopsy. A histological exami-
nation of the biopsy showed connective fibrous tissue infiltrated
by a proliferation of small atypical lymphocytes with a diffuse
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Figure 1. Histological photomicrographs for the peripheral follicular helper T-cell phenotype (breast): (A) A population of small
atypical lymphocytes with a diffuse growth pattern, admixed eosinophils are present (hematoxylin and eosin stain, low
magnification x20) (B) The lymphocytes showed clear cytoplasm and dark nuclei with irregular profiles and small nucleoli.
Eosinophils are also evident (hematoxylin and eosin stain, high magnification x40). (C) Immunohistochemical stains showed
a T-cell phenotype: CD5 (magnification x10). (D) Immunohistochemical stains showed a T-cell phenotype: CD3 (magnification
x20). (E) Helper T-cell markers were present in the T-cell population as revealed by strong PD1 (magnification x10). (F)
Immunohistochemical stains showed a T-cell phenotype: CD4 (magnification x4). (G) Proliferation index Ki67 60% to 70%

(magnification x10).
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Figure 2. Appearance of the ductal carcinoma in situ on
magnetic resonance imaging (MRI). The axial
digital subtraction dynamic (MRI) sequence after
an intravenous gadolinium injection showed a 33-
mm non-mass contrast enhancement characterized
by a regional enhancement distribution in the lower
external quadrant of the left breast.

growth pattern, admixed with small eosinophils (Figure 1A).
The lymphocytes had dark nuclei with irregular nuclear mem-
branes, small nucleoli, and clear cytoplasm (Figure 1B). A T-cell
phenotype was revealed by immunohistochemical stains. The

antigens CD5+ (Figure 1C), CD3+ (Figure 1D), CD43+, CD4+,
PD1+, BCL6-/+, CD10-, CXCL13-, CD8-, TIA1-, granzyme B-, per-
forin-, CD56-, CD57-, and CD30 were expressed by a subset of
tumor cells, and the transcription factors ALFCD246-, PAX5-,
and EBV encoded-mRNA were not present. These findings were
in agreement with the diagnosis of a peripheral T-cell lympho-
ma according to the WHO 2017 classification of hematopoi-
etic and lymphoid tissues. In this setting, the expression of
markers, including PD1, CD4, and BCL6 suggested a follicular
helper T-cell phenotype (Figure 1E, 1F). The proliferation in-
dex Ki67 was 60% to 70% (Figure 1G). She was started on 6
cycles of chemotherapy (CHOEP: cyclophosphamide, hydroxy-
daunorubicin, vincristine, etoposide, prednisolone) followed
by 21 radiotherapy sessions localized to the left breast le-
sion. Then she underwent an autologous stem-cell transplant.
Subsequently, in January 2018 and June 2018, she underwent
positron emission tomography/computed tomography with
18(F)-fluorodeoxyglucose; both these examinations showed
no significant uptake of the radiotracer in the left breast or in
the nearby lymph nodes. Therefore, we diagnosed a radiolog-
ical remission of the original lymphoma. Breast imaging fol-
low-ups did not reveal any further lesions. In October 2018,
the breast MRI showed a non-mass contrast enhancement (ac-
cording to the Breast Imaging Reporting and Data System MRI
lexicon of the American College of Radiology [BIRADS-MRI lex-
icon]) [16] measuring 33 mm (maximum transverse diameter),
which was characterized by regional enhancement distribut-
ed in the lower external quadrant of the left breast (Figure 2).
Neither mammography (MMG) nor ultrasonography (US) re-
vealed any suspicious findings. The multidisciplinary medical

Figure 3. Preliminary steps of the magnetic resonance imaging-guided vacuum-assisted breast biopsy: (A) coordinates for needle
placement based on the spatial relationship between the lesion, fiducial marker (solid white circle) and grid lines
(B) considering slice thickness.
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Figure 4. Histological photomicrographs of the ductal carcinoma in situ. (A) A cluster of ducts with atypical ductal hyperplasia and
low-grade ductal carcinoma in situ with a micropapillary and cribriform growth pattern (hematoxylin and eosin stain,
low magnification x4). (B) Ducts of the low-grade ductal carcinoma in situ, with apocrine differentiation and central
comedonecrosis (hematoxylin and eosin stain, high magnification x20).

team decided to perform an MRI-guided vacuum-assisted breast
biopsy in order to characterize the lesion (Figure 3A, 3B). It
was performed with a free-hand approach by a radiologist
with 10 years of experience in performing breast interven-
tions using a 1.5 T MRI system (Philips Intera Achieva, Best,
the Netherlands) equipped with a dedicated surface coil (Open
Breast Array Coil, Invivo, Phillips, Amsterdam, the Netherlands).
He employed an 8-gauge vacuum-assisted breast biopsy
(VABB) device (Mammotome, Roma, Italy) with lateral access.
The Mammotome MRI-dedicated VABB system consists of a
control module that keeps the vacuum constant between 23
mm/Hg and 25 mm/Hg, which is the range used for stereotac-
tic and US guidance. The MRI-guided biopsy was performed
in 30 min. At the end of the procedure, the operator released
an MRI-compatible titanium clip (Mammotome, Roma, Italy).
He collected 12 histological specimens. The histological exam-
ination revealed a DCIS (B5a). After 2 weeks, she underwent
a lower external quadrantectomy of the left breast on a 25-
mm lesion occupied by atypical ductal hyperplasia (Figure 4A)
and low-grade DCIS (G3) of the cribriform and micropapillary
type with comedonecrosis and focal apocrine differentiation
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(Figure 4B). The tumor was completely eradicated and she was
discharged in good general condition.

Discussion

This case report describes the simultaneous extranodal local-
ization of a peripheral T-cell lymphoma (follicular helper T-cell
phenotype) and DCIS in the breast; this is rarely reported in the
literature [7]. There is evidence supporting a possible patho-
physiological connection between the peripheral T-cell lympho-
mas with follicular helper T-cell phenotypes and DCIS involving
a common genetic background, etiologic factors, and the pos-
sibility that 1 disease causes the other [17]. A breast lympho-
ma can change the features of concomitant breast cancer by
altering the axillary lymphatic vessels, which aid breast cancer
dissemination [5] or through altering the lymph node micro-
environment [4]. A higher risk for a second breast cancer was
present in our patient due to the radiation therapy and che-
motherapy administered as treatment. Patients with lympho-
mas have shown a rising trend of chronic immune depression,
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which predisposes them to develop a second cancer. After the
treatment of her lymphoma, the multidisciplinary team decided
to follow up by combining MMG, US, and MRI. This approach
was chosen for her specific risk factors (primary breast lym-
phomas, chemotherapy, and radiation therapy). As MRI was
used, this follow-up allowed early identification of the meta-
chronous lesions that would otherwise be unrecognized with
other imaging methods. Compared to conventional imaging,
MRI has a higher sensitivity that makes it possible to detect
20% more malignant lesions than MMG and US alone [18,19].
In our patient, the MMG and US examinations did not show
any abnormal findings. It is rare that breast cancer and lym-
phoma are not identifiable by MMG and US. For a suspicious
MRI-only lesion, an MRI-guided biopsy is recommended by
the American Cancer Society and European Society of Breast
Imaging [20,21]. In our case, the MRI-guided vacuum-assisted
breast biopsy gave an early histological diagnosis of the suspi-
cious lesions, although there were no corresponding features
on MMG or US [22]. We used an MRI-guided vacuum-assist-
ed breast biopsy protocol that collects a larger amount of tis-
sue by collecting more specimens [23], as this avoids any pro-
cedural failures (ie, false negatives due to sub-sampling). The
reported technical success rate of the free-hand MRI-guided
vacuum-assisted breast biopsies with manual approaches is
about 95% [23-26].

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€929309-5

Conclusions

This report presented a rare case of primary NHL of the breast
and DCIS, which was detected only by MRI. An MRI-guided
vacuum-assisted breast biopsy provides an accurate and eco-
nomic diagnosis in case of suspicious findings on MRI. We
recommend that MRI should be used for the follow-up of pa-
tients with a history of breast lymphomas (high-risk patients).
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