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Abscopal effect following radiation monotherapy
in breast cancer: A case report

AYAKA AZAMI', NOBUYASU SUZUKI!, YUSUKE AZAMI?, ICHIRO SETO?, ATAI SATO'!, YOSHINAO TAKANO',
TSUYOSHI ABE!, YASUSHI TERANISHI', KAZUNOSHIN TACHIBANA® and TOHRU OHTAKE>

Departments of lSurgery and “Radiation Therapy, Southern Tohoku Research Institute for Neuroscience,

Southern Tohoku General Hospital, Koriyama, Fukushima 963-8563; 3Department of Breast Surgery,
Fukushima Medical University School of Medicine, Fukushima, Fukushima 960-1295, Japan

Received February 14, 2018; Accepted July 19, 2018

DOI: 10.3892/mco0.2018.1677

Abstract. Radiotherapy has been found to be valuable for
the control and eradication of local foci in various malignant
tumors. The abscopal effect is determined as a systemic
antitumor response at a distance from the irradiation site
invoked by local irradiation. We herein present an extremely
rare case of breast cancer in a 64-year-old woman, in whom
the abscopal effect was observed after radiotherapy induced
an antitumor response in all metastatic lesions, without any
combination therapy. The patient was admitted to our hospital
complaining of a breast mass and pain at the left hip, and was
diagnosed with breast cancer with multiple bone, lung and
Ilymph node metastases. She received treatment with local
radiotherapy delivered to the breast tumor and some of the bone
metastases but did not receive chemotherapy due to her poor
performance status. However, 10 months after radiotherapy,
spontaneous regression was observed, not only within the
irradiated field, but also in the non-irradiated areas. All signs
of cancer throughout the body disappeared, and the patient's
performance status drastically improved. To the best of our
knowledge, there have been no reports of advanced breast
cancer cases in which the abscopal effect was observed after
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radiation monotherapy; therefore, this case report is extremely
rare and highly valuable.

Introduction

Radiotherapy is employed to control and eradicate foci of
disease in several malignant tumors. The response to radia-
tion may not only be evident locally, but also invoked by local
irradiation at a distance from the irradiated site, which is
referred to as the abscopal effect (1). The abscopal effect was
first described by Mole (2) in 1953 and is a very rare antitumor
immune response. It has been reported that this effect may
be observed in patients receiving radiotherapy for several
malignant tumors, including malignant melanoma (3.4),
lymphoma (5), renal cell carcinoma (6), hepatocellular
carcinoma (7,8), lung cancer (9,10) and uterine cervical
carcinoma (11). We herein report an extremely rare case of a
breast cancer patient with multiple bone, lung and lymph node
metastases who responded dramatically to local radiotherapy,
without administration of systemic therapy.

Case report

A 64-year-old postmenopausal female Japanese patient was
admitted with a tumor of the right breast for 1 year. The patient
presented to Southern Tohoku General Hospital (Koriyama,
Japan) with difficulty walking due to pain at the left hip joint
and lower extremity. On physical examination, a sizeable mass
was found to occupy almost the entire right breast, with ulcer-
ation of the overlying skin.

Core needle biopsy and subsequent histological examina-
tion revealed invasive ductal breast carcinoma (Fig. 1A), with
positive estrogen receptor expression (Fig. 1B), mild positive
progesterone receptor expression (Fig. 1C), negative for HER2
expression. Ki-67 proliferative index was 55% (Fig. 1D). The
results of the laboratory tests were within the normal limits.
The serum levels of carcinoembryonic antigen (CEA) and
carbohydrate antigen (CA)15-3were increased to 24.7 ng/ml
and 81.3 U/ml, respectively (normal range is less than 5 ng/ml
or 28 U/ml, respectively). A single fixed mass, 10 cm in greatest
diameter, with ulceration of the overlying skin, was found
to occupy almost the entire right breast, with palpable hard
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Figure 1. Histological examination of the breast tumor. (A) Hematoxylin and eosin staining; (B) ER staining; (C) PgR staining; (D) Ki-67 staining.

Magnification, x50. ER, estrogen receptor; PgR, progesterone receptor.

ipsilateral axillary nodes. A computed tomography scan
revealed a sizeable mass with contrast enhancement in the
right breast. Positron emission tomography (PET) indicated
abnormal ®F-fluorodeoxyglucose (FDG) uptake in the right
breast, with multiple lung and bone metastases, and multiple
positive nodes in the lung, right axilla, right supraclavicular
area and the mediastinum (Fig. 2A). Pelvic X-ray revealed
osteolytic lesions in the left side of the femur, lumbar vertebrae
and sacrum.

The patient received localized palliative radiotherapy to
the breast tumor and some of the bone metastases that were
associated with intense pain and high fracture risk. The radia-
tion dose was 60 Gy to the right breast (Fig. 3A), 28 Gy to the
left femur (Fig. 3B) and 39 Gy to the lumbar vertebrae and
sacrum (Fig. 3C), at a daily 2-Gy fractionated dose. The patient
received no systemic therapy, such as chemotherapy, molecular
targeted therapy or hormone therapy. The treatment plan was
designed with a palliative intent, rather than as radical medical
therapy, as the patient was almost bedridden and could not
move unassisted, which suggested that her performance status
score was 3-4, as determined by the Eastern Cooperative
Oncology Group (ECOG).

A total of 10 months following radiotherapy, the patient
had a minor accident at home and was diagnosed with a left
intertrochanteric femoral fracture. A PET scan for assessment
prior to femoral open reduction internal fixation revealed a
dramatic disease remission, determined as complete response,
not only in all the irradiated sites, but rather in all the sites
originally exhibiting abnormal FDG uptake (Fig. 2B). The
serum levels of CEA and CA15-3 were also normalized. The
wide skin ulcer of the breast cancer had also disappeared, along
with complete lack of abnormal FDG uptake. The patient was
able to walk unassisted, and her ECOG performance status

recovered to O following femoral open reduction internal
fixation and rehabilitation. A total of 3 months later, hormone
therapy with aromatase inhibitor (anastrozole 1 mg/body/day)
was initiated, as the PET scan revealed mild progression of
the metastases at the sternum. A total of 21 months later, bone
metastases were stable disease and there were no metastases in
internal organ (April 2018 last follow up).

Discussion

Radiotherapy is a valuable local treatment modality for malig-
nant tumors. However, spontaneous remission in the metastatic
lesions outside the irradiated field may be observed, which is
referred to as the abscopal effect. The abscopal effect was first
described by Mole (2) in 1953 and is a very rare antitumor
immune response. It has been reported that the abscopal effect
may be observed in cases of radiotherapy for several malignant
tumors, including malignant melanoma (3.4), lymphoma (5),
renal cell carcinoma (6), hepatocellular carcinoma (7,8), lung
cancer (9,10) and uterine cervical carcinoma (11). Radiotherapy
was also reported to be effective for a primary unknown bone
metastasis, as the abscopal effect was observed when the
metastatic lesions were irradiated (12). The clinical reports
on the abscopal effect following radiation monotherapy are
particularly rare. Furthermore, to the best of our knowledge,
there has been no case report thus far of the abscopal effect
in a breast cancer case with extensive metastases treated by
radiotherapy alone.

The mechanisms underlying the abscopal effect were
described by Golden er al (13). The mechanisms of radi-
ation-induced tumor cell death include immunogenic cell
death (ICD) in particular. Following radiation exposure, tumor
cells are eliminated and tumor antigens are released. These
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Figure 2. (A) PET scan demonstrating abnormal FDG uptake in the right breast, multiple lung lesions, bone lesions, and multiple nodes in the lung, right
axilla, supraclavicular region and mediastinum. (B) PET scan showing dramatic disease remission, defined as complete response, 10 months following local

radiotherapy. PET, positron emission tomography; FDG, fluorodeoxyglucose.

Figure 3. Distribution of the external radiotherapy. The radiation dose was (A) 60 Gy to the right breast, (B) 28 Gy to the left femur and (C) 39 Gy to the lumbar

vertebrae and sacrum.

cell surface molecules are translocated and damage-associated
molecular pattern molecules are extracellularly released. As a
result, ICD occurs and cytotoxic T-lymphocytes (CTLs) are
activated. Dendritic cells are activated and induce a systemic
antitumor response outside the irradiation field. Suzuki ez al
reported that chemoradiation induced T-cell recognition of
HLA class I antigen-derived peptides in a patient with esopha-
geal squamous cell carcinoma (14). Yoshimoto et al (15)
reported that irradiation significantly delayed tumor growth
and prolonged median survival time, but depletive mouse
tumor models administered anti-CDS8 antibody exhibited
decreased therapeutic efficacy of irradiation. Radiotherapy is
not only employed to destroy the DNA of tumor cells, but also
activates tumor-specific immune response and plays a key role
in systemic antitumor effect.

The abscopal effect caused by radiation monotherapy
is quite rare and has not been extensively investigated.
However, with the recent development and use of immuno-
therapy strategies incorporating combinations of targeted
immunomodulators and immune checkpoint blockade with
radiotherapy, the abscopal effect has become relevant and
clinically meaningful in breast cancer. Dewan et al (16) used a
preclinical breast cancer model to show that radiotherapy and
CTLA4 blockade induces tumor-specific T-cell responses, not

only at the irradiation site, but also outside the radiation field.
Clinical trials of immunotherapy using CTLA4 inhibitors or
programmed death 1/programmed death ligand inhibitors
combined with radiotherapy are ongoing in metastatic breast
cancer (17).

In the present study the abscopal effect in a breast cancer
patient with multiple bone, lung and lymph node metastases
who received palliative radiotherapy is reported. Radiotherapy
is an effective strategy, not only for alleviating pain and neuro-
logical disorders, but also for eliciting an antitumor response
in distant metastases via the abscopal effect. As a result, the
quality of life (QOL) of patients with extensive metastases
may significantly improve. Systemic medical therapy is more
effective compared with local therapy, such as radiotherapy
and surgery, for metastatic breast cancer. However, local
radiotherapy may be one of the most effective strategies for
managing local symptoms for metastatic breast cancer patients
to prolong survival while maintaining QOL. Radiotherapy
may achieve a systemic antitumor effect in the whole body,
very similar to that of chemotherapy, via tumor-specific
immune response in breast cancer. Radiotherapy may be a
better option for patients with poor general condition, such as
the patient in the present case, who may be unable to tolerate
chemotherapy. Furthermore, the combination of radiotherapy
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with novel drugs, such as immune checkpoint inhibitors, may
represent an effective therapeutic option.
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