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Follicular lymphoma
without lymphadenopathy incidentally
diagnosed by sentinel lymph node biopsy
during breast cancer surgery: a case report
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Abstract
Background: Concurrent breast cancer and malignant lymphoma is a rare phenomenon. This report describes
malignant lymphoma that was incidentally diagnosed from a sentinel lymph node biopsy (SLNB) during breast cancer
surgery.
Case presentation: A 73-year-old woman with a history of ovarian cancer and diabetes presented with right focal
asymmetric density on a mammogram acquired during routine breast cancer screening. Ultrasonography (US) and
magnetic resonance imaging (MRI) showed a 13.5-mm tumor in the upper lateral region of the right breast. A USguided Mammotome biopsy revealed invasive ductal carcinoma of the right breast. Preoperative assessments including positron emission tomography–computerized tomography, found no evidence of axillary lymphadenopathy or
distant metastasis. Because the breast cancer was stage I, the patient underwent a right mastectomy and a sentinel
lymph node biopsy (SLNB) at our hospital. Pathological assessment of the biopsy revealed follicular lymphoma (FL),
but no metastatic breast cancer. The patient was referred to hematology to stage the FL. Bone marrow findings were
negative and stage I FL was diagnosed. After the mastectomy, she was monitored and given adjuvant therapy with an
aromatase inhibitor.
Conclusions: Follicular lymphoma was incidentally diagnosed from an SLNB obtained to determine the dissemination of early-stage breast cancer. Collaboration with hematologists is important to determine optimal treatment plans
for such patients regardless of the rarity of such events.
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Background
Chemotherapy or radiation therapy for malignant lymphoma (ML) increases the risk of developing secondary breast cancer [1]. On the other hand, ML and breast
cancer are rarely diagnosed simultaneously [2]. Most
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previous reports of synchronous breast cancer and
ML describe lymphadenopathy in the axilla or other
sites during preoperative assessment for breast cancer
[2]. Sentinel lymph node biopsies (SLNBs) are usually
obtained when early-stage breast cancer is not accompanied by obvious lymph node metastasis. Thus, a diagnosis
of ML by SLNB during breast cancer surgery is extremely
rare [3]. This report describes follicular lymphoma (FL)
diagnosed by SLNB for stage I breast cancer.

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

Hiraoka et al. Surgical Case Reports

(2022) 8:167

Case presentation
A 73-year-old woman presented with right focal asymmetric density determined by mammography during
a breast cancer screening in December 2021 (Fig. 1).
Her medical history included ovarian cancer at the
age of 48 years and diabetes with HbA1c 7.1% under
treatment. She had undergone a simple hysterectomy,
bilateral salpingo-oophorectomies, pelvic lymph node
dissection, partial omentectomy, and appendicectomy
for stage C ovarian cancer at another hospital 25 years
previously. Details of the histological type of ovarian cancer determined at that time were not available.
She had been treated postoperatively with 5 cycles of
cyclophosphamide and cisplatin and remained free of
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recurrence for the next 10 years. Therefore, follow-up
was terminated. Her family history was negative for
cancer. Palpation and visual examination revealed no
obvious mass in the right breast or right axillary lymphadenopathy. Ultrasonography (US) revealed an upper
lateral, 13.5-mm, irregular hypoechoic mass in the
right breast (Fig. 2a), but no obvious lymphadenopathy in the right axilla (Fig. 2b). The mass was diagnosed
as invasive ductal carcinoma of the breast by a USguided Mammotome biopsy. Contrast-enhanced magnetic resonance imaging (MRI) of the breast revealed
an upper lateral, 12-mm, contrast-enhanced mass with
spiculation in the right breast, but no obvious lymph
node enlargement (Fig. 3). Dedicated breast positron

Fig. 1 Mammogram findings. Right mediolateral oblique (MLO) and craniocaudal (CC) views of mammograms show focal asymmetric density
(arrows)

Fig. 2 Ultrasound findings of breast. a Irregular hypoechoic mass (13.5 mm) in right upper lateral zone. b Lymphadenopathy is not obvious in right
axilla
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Fig. 3 Contrast-enhanced MRI findings of breast. Spiculated,
contrast-enhanced, 12-mm mass in right upper lateral zone.
Lymphadenopathy is not obvious in right axilla. MRI, magnetic
resonance imaging

emission tomography (PET) showed significant accumulation with a maximum standardized uptake
value (SUVmax) of 2.1 in the right breast (Fig. 4a).
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Whole-body PET–computerized tomography (CT)
showed significant uptake (SUVmax 1.4) in the right
breast (Fig. 4b), but none in the right axilla to suggest
lymph node metastasis (Fig. 4c), and distant metastasis
was not suggested (Fig. 4d). Right upper lateral breast
cancer cT1cN0M0 stage I was diagnosed based on these
findings. The patient underwent right mastectomy in
January 2022, when we obtained an SLNB specimen.
An intraoperative rapid pathological assessment of the
node by indigo carmine staining was negative for breast
cancer metastasis. The postoperative course was uneventful and she was discharged on postoperative day 6.
The postoperative pathology results of the right breast
revealed invasive ductal carcinoma, tubule forming
type, pT1c (11 mm), Ly0, V0, f, nuclear grade 1, histological grade 1 (Fig. 5a and b), estrogen receptor (ER)
J-score 3b (Fig. 5c) and progesterone receptor (PgR)
J-score 2 (Fig. 5d), human epidermal growth factor receptor-2 (HER2) score 2 (Fig. 5e), no amplification of HER2
according to fluorescent in situ hybridization (FISH), and
Ki-67 score, 5% (Fig. 5f ). Breast cancer metastasis was
negative in the sentinel lymph node. On the other hand,
proliferative cells slightly larger than lymphocytes were
evident in a nodular structure within this node (Fig. 6a–
c), but tingible body macrophages (TBMs) were not
evident. Immunostaining revealed diffusely expressed
tumor cells CD20 (Fig. 6d) and surrounding small CD3+
and CD5+ lymphocytes. The cells in germinal centers were CD10+ and Bcl-2+ (Fig. 6e and f, respectively).
These findings indicated a diagnosis of Grade 1–2 FL.

Fig. 4 Findings of db-PET and whole-body PET–(CT). a, b Uptake with SUVmax 2.1 and 1.4 (arrows) in right breast. c, d Uptake is not significant in
right axilla and organs. CT computerized tomography, dbPET dedicated breast positron emission tomography, SUVmax maximum standard uptake
value
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Fig. 5 Postoperative histopathological findings of breast tumor. a, b Invasive ductal carcinoma, tubule forming type, nuclear grade 1, histological
grade I (hematoxylin–eosin stain; magnification, × 40, × 400). Immunostaining findings: c ER ( +), d PR ( +), e HER2 score 2, f Ki-67 score 5% in right
breast (× 400), and HER2 amplification is absent in FISH. ER estrogen receptor, FISH fluorescent in situ hybridization, HER2 human epidermal growth
factor receptor-2, PR progesterone receptor

Since the breast cancer was pT1cN0M0 Stage IA, we
considered that the prognosis of our patient would be
determined according to the stage of FL and referred her
to a hematologist. Her bone marrow results were negative and stage I FL was confirmed. The treatment plan
was observation, and she was prescribed with an aromatase inhibitor as postoperative endocrine therapy for
breast cancer. She will remain on aromatase inhibitors
for at least 5 years and will be followed up for 10 years
after the breast cancer surgery.

Discussion
Sentinel lymph node biopsies during surgery for early
breast cancer have become an established surgical procedure [4] with which to assess metastatic breast cancer
in axillary lymph nodes. This is important because axillary lymph nodes do not require dissection when sentinel lymph nodes are negative. Patients with breast cancer
who undergo SLNB usually have no lymphadenopathy
on preoperative images and/or no lymph node metastasis determined by preoperative cytology or biopsy.

Hiraoka et al. Surgical Case Reports

(2022) 8:167

Page 5 of 7

Fig. 6 Histopathological findings of sentinel lymph node. a–c Nodular proliferation of follicular lymphoma (hematoxylin–eosin stain;
magnification × 4, × 100, × 400). Immunostained lymphoma cells are d CD20+, e CD10+, and f BCL-2+. Magnification, × 100

Malignant lymphoma is rarely considered when patients
with breast cancer have no obvious lymphadenopathy in
axillae or elsewhere. Therefore, only three publications
describe ML diagnosed from SLNB obtained to determine metastatic breast cancer [2, 3, 5].
Thus, our patient is only the fourth with ML diagnosed in this manner according to the English literature.
One of the previous patients had mantle cell lymphoma
(MCL) and the remainder (including our patient) had FL
(Table 1). Non-Hodgkin lymphoma (NHL) was the predominant type of ML, and both MCL and FL are classified as NHL [6]. Woo et al. found MCL and FL in 3 (7.8%)
and 10 (26.3%) of 38 patients, respectively, with synchronous breast cancer and NHL [2]. Meanwhile, the general incidences of MCL and FL [7] in NHL are 4.1% and
17%, respectively. The final breast cancer stages of the
four patients were all IA, but the lymphoma stages differed. The three patients with NHL diagnosed by SLNB
were postoperatively staged by PET–CT, which identified
one each with advanced stages III and IV lymphoma [2,
3, 5]. Our patient was preoperatively assessed by PET–
CT for ovarian cancer, which was in her medical history.
Although PET–CT is useful for staging ML [8], lymphadenopathy was not obvious in preoperative PET–CT
images of our patient, whereas FL was diagnosed from
an SLNB to determine metastatic breast cancer, which
is truly rare. Most ML detected at the time of surgery
for breast cancer has been found in non-sentinel nodes

[3]. Axillary dissection can be omitted if a sentinel node
biopsy is negative in patients aged ≥ 70 years who are
more susceptible to ML [6]. However, ML in non-sentinel
nodes might be overlooked. The NCCN guidelines [9] do
not indicate whole-body CT or PET–CT for early-stage
breast cancer without obvious clinical symptoms or axillary lymphadenopathy. Thus, early detection of patients
with asymptomatic ML in non-sentinel nodes may be
difficult.
The question arises as to which treatment should be
administered first to patients with concurrent breast
cancer and ML. The progression of breast cancer and
ML has been compared and prioritized according to a
requirement for chemotherapy and radiation therapy [2,
3, 5]. The 5- and 10-year survival rates of low-grade NHL
are 82% and 73%, respectively, even when followed up at
an advanced stage and without treatment [10]. A retrospective study of stage I FL found equally good progression-free survival (PFS) between patients who were not
treated or treated only with chemotherapy and those who
received radiation therapy [11]. The treatment plan for
our patient was follow-up for stage I low-grade FL and
postoperative endocrine therapy for breast cancer immediately after FL was staged.
The next question is whether SLNB will be false
negative if ML is found in sentinel nodes. One report
indicated a false-negative SLNB from a patient with
Waldenström macroglobulinemia, which is an indolent
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Table 1 Malignant lymphomas in women diagnosed by sentinel lymph node biopsies during breast cancer surgery
Characteristics

Report no.
1

2

3

4

Age (y)

74

67

60

73

Breast cancer indicators

pT1cN0M0

pT1cN0M0

pT1bN0M0

pT1cN0M0

Stage
Surgery

IA

IA

IA

IA

Bp + SNLB

Bp + SNLB

Bp + SNLB

Bt + SNLB

Histology

ILC

IDC

IDC

Breast cancer subtype

ER + /PgR + /HER2−

ER−/PgR−/HER2 +

ER−/PgR−/HER2 +

Adjuvant therapy for breast cancer

Radiotherapy followed by AI

Trastuzumab with R-DHAP

Trastuzumab

IDC

ER + /PgR + /HER2−

AI

Lymphadenopathy in preoperative images

None

Axillary lymph node

None

None

Lymphoma stage

I

IV

III

I

Subtype

FL

MCL

FL

FL

Therapy

None

R-CHOP then
R-DHAP

R-CHOP

None

Priority for PT

Breast cancer

MCL

FL

Breast cancer

Year published

2010

2016

2019

2022

References

[5]

[2]

[3]

Present study

AI aromatase inhibitor, Bp breast partial mastectomy, Bt breast total mastectomy, FL follicular lymphoma, HER2 human epidermal growth factor receptor type2, IDC
invasive ductal carcinoma, ILC invasive lobular carcinoma, MCL mantle cell lymphoma, PT postoperative treatment, R-CHOP rituximab, cyclophosphamide, doxorubicin
hydrochloride, oncovin, and prednisolone, R-DHAP rituximab, dexamethasone, high-dose ara-C, cytarabine, and cisplatin, SNLB sentinel lymph node biopsy, TNBC
triple-negative breast cancer

type of lymphoma. This was because the sentinel lymph
node had no breast cancer metastasis, but contained
proliferating lymphoma cells, whereas a non-sentinel
lymph node had metastatic breast cancer [12]. Both
negative and positive lymphomas have been accurately
diagnosed from SLNBs in nine patients with breast
cancer and a history of lymphoproliferative disease [3].
Compared with lymphomas arising from the lymph
medulla such as Waldenström macroglobulinemia,
those such as FL that arise from the lymph cortex are
generally considered not to inhibit lymph flow [14].
Some types of lymphoma can be identified in sentinel
lymph nodes that do not obstruct lymphatic flow, as
they interfere with the ability of the dye and tracer used
in SLNB to pass through. However, when breast cancer
cells have difficulty growing in lymph nodes due to concomitant lymphoma, an SLNB might lose its original
significance as the initial site of breast cancer metastasis. Non-sentinel nodes should also be sampled when
coexisting breast cancer and lymphoma are preoperatively confirmed, or if lymphoma is diagnosed by rapid
SLNB, considering the possibility of false-negative sentinel nodes. Barranger et al. also described axillary dissection due to positive metastasis in SLNBs, and all 21
lymph nodes sampled were positive for follicular lymphoma [15]. Postoperative follow-up requires thorough
axillary observation by palpation and US, due to the
possibility of false-negative SLNB results and residual
FL in non-sentinel nodes.

Conclusions
We described a patient with very rare FL that was incidentally detected in an SLNB obtained to assess metastatic breast cancer. Cooperation with a hematologist is
important to optimize treatment for such patients.
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