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Abstract: Breast cancer is the most common female malignant neoplasm in Poland and
around the world. Precise determination of tumor molecular profile allows application
of appropriate anticancer therapy, increasing the chances of recovery. A 28-year-old
woman detected a thickening in her left breast. Mammography showed a change
measuring 60 mm (radiologically BIRADS 5). The biopsy revealed invasive ductal
carcinoma, luminal subtype B, HER2 positive (¢cT3N1MO0). Neoadjuvant chemotherapy
was administered and then breast conserving surgery was performed. In postoperative
histopathology cancer, biological subtype was evaluated: HER2 positive, nonluminal
(ypT2ypNOcMO). Then, postoperative radiotherapy was performed. After 14 months,
breast ultrasonography (US) and mammography (MGF) revealed the presence of suspi-
cious changes (BIRADS 4). Tru-cut biopsy confirmed cancer recurrence (luminal
subtype B, HER2 negative, ER negative, PgR: 10%, Ki-67: 70%). Despite implemented
and modified chemotherapy regimens, local progression occurred. Genetic testing
excluded BRCA gene mutation. The patient qualified for radical mastectomy modo
Halsted (ypT4bNOcMO). Postoperative microscopic examination revealed triple nega-
tive breast invasive carcinoma of no special type. After 22 months, metastatic lesions in
lungs and left retrosternal nodes appeared. Due to the limited possibilities of systemic
treatment, the patient qualified for stereotactic radiotherapy of tumors in the lungs’ and
left retrosternal nodes. Advancement, histological type and molecular profile should be
controlled at each stage of the disease, as they may change several times and require
modification of therapy.

Keywords: biological subtype, phase disease, personalized treatment

Introduction

In Poland, cancer is the second cause of death following cardiovascular diseases
and within the next 10 years in might take first place.' In 2017 breast cancer
accounted for 22% of all malignant neoplasms in woman and was the second

most common cancer-related death (14,8%).2

Disease frequency yielded for screening tests to reduce mortality. Worldwide
mammography (MGF) is the most commonly used, most widely researched and
recommended early detection tool for women aged between 40 and 74, being most
effective after 50 years of age. Ultrasound and magnetic resonance imaging are

complementary diagnostic methods. For women with a positive family history of
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breast/ovarian cancer, not necessarily with BRCA muta-
tion, breast self-examination is among the recommended
tests.”*

Breast cancer treatment is implemented only after con-
firming the diagnosis with microscopic tissue sample
examination. Core needle biopsy of suspected region is
the recommended procedure. Excisional and incisional
biopsy, fine needle aspiration (FNA) of the breast tumor
and FNA of suspicious axillary lymph nodes are among
other possible interventions. Pathology report should
always contain histopathologic breast cancer type, estro-
gen (ER) and progesterone receptor status (PgR), human
epidermal growth factor receptor 2 (HER2) overexpression
confirmation and Ki-67 proliferation index.*

Nowadays, breast cancer treatment is based on multi-
disciplinary and personalized approach to each case. It
includes surgery, radiotherapy, and systemic treatment.
Researchers have shown such an approach significantly
increases the chances of therapeutic success and reduces
mortality compared with lack of multidisciplinary treatment.’

Breast conserving surgery (BCS) with sentinel lymph
node biopsy (SLNB) or axillary lymphadenectomy (LAD),
mastectomy with SLNB or LAD is performed depending
on the level of locoregional advancement. Radiotherapy
(RT) is mandatory after BCS and after mastectomy in
cases with tumors larger than 5 cm and/or numerous
lymph node metastases (>4) and it should also be consid-
ered in patients with one to three positive axillary lymph
nodes. In cases with positive steroid receptor expression
(ER+ and/or PgR+) hormone therapy is administered.
Chemotherapy can be applied pre- or postoperatively,
depending on individual indications. In systemic breast
cancer treatment patients with HER 2 overexpression
receive targeted therapy with monoclonal antibody
trastuzumab.*

According to the 4th European School of Oncology
(ESO)— Medical
(ESMO) Guidelines  for
Advanced Breast Cancer (ABC 4) in previously irradiated

European Society for Oncology

International ~ Consensus
patients, re-irradiation of the whole or part of the chest
wall may be considered in selected cases. ESMO guide-
lines for recurrent and metastatic breast cancer recommend
stereotactic radiosurgery for single brain metastases as an
alternative to surgical treatment. High rates of local con-
trol, which can potentially lead to survival benefits, justify
considering stereotactic radiotherapy in patients with lim-
ited pulmonary oligometastases.®’

The introduced case is worth reading because of
dynamic changes in the biological profile of the tumor,
which might have been influenced by treatment or depen-
dent on the heterogeneity of the tumor. At the same time, it
shows a multidisciplinary approach to cancer therapy,
which requires cooperation between the patient and phy-
sicians of many specialties.’

Case Report

A 28-year-old Caucasian woman, with positive family
history, reported to the physician because of left breast
tumor, which she sensed during breast self-examination
(BSE).

MGF and ultrasonography (US) showed focal lesion
with blurred outlines in the upper external quadrant of the
left breast, measuring 60 mm and pathological lymph
nodes in left axillary region measuring 18 mm (radiologi-
cally, BIRADS 5). Core needle biopsy revealed invasive
cancer of no specific type (NOS) with positive estrogen
receptors (ER+++), progesterone receptors (PgR+++),
HER2 amplification and Ki-67 proliferation index at the
level of 98% (luminal subtype B, HER2+) (cT3N1MO).
Neoadjuvant chemotherapy was implemented. The patient
received four AC courses (doxorubicin/cyclophospha-
mide) and three docetaxel courses. US examination per-
formed after the third course of chemotherapy showed
response to treatment, tumor dimensions were
38%x31 mm, with 75% fluid component, without patholo-
gical lymph nodes in the left axilla. Breast conserving
surgery with left axillary lymphadenectomy was per-
formed six months after the diagnosis.

Postoperative histopathology revealed biological sub-
type change from luminal B, HER2+ to nonluminal, HER2
+ (Ki-67 80%, ER—, PgR—) (ypT2ypNOcMO). Patient
received complementary RT for left breast and regional
lymph nodes drainage with left internal mammary nodes
volume to total dose (TD) 50.4 Gy in 28 fractions with
additional dose to tumor bed to TD 60.2 Gy in 28 frac-
tions. RT was followed by 13 trastuzumab courses with
three paclitaxel infusions. Nine months after BCS, the left
breast US and MMG examination showed the presence of
mild changes (BIRADS 2), and after another six months
there was a suspicious change, measuring 43 mm
(BIRADS 4) in treated breast.

Tru-cut biopsy (TCB) was performed and confirmed
presence of recurrent luminal B breast cancer (ER—, PgR+)
without HER2 amplification, Ki-67-70%. Chemotherapy

was administered and included five paclitaxel, two
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capecitabine+vinorelbine, two cisplatin alone, eight cispla-
two
infusions. Despite several drug changes, the relapse was

tin+gemcitabine, doxorubicin+cyclophosphamide
significantly progressive (Figure 1). During therapy
genetic tests were carried out and excluded BRCAI and
BRCA2 mutations. After surgical consultation the patient
qualified for modified extended left-sided mastectomy
(Halsted’s method)—the breast gland was removed along
with partially infiltrated pectoralis muscle. Postoperative
microscopic examination revealed breast invasive cancer
NOS, triple negative (ypT4bpNxcMO, RO resection).

Figure | Recurrence of local breast cancer, luminal subtype B, HER2 negative. In
the scar after the procedure, a visible malignant lesion not responding to che-
motherapy of 59%29 mm in size and infiltrating the skin surface.

Twenty-two months after Halsted’s mastectomy, three
lesions were found on imaging studies. Radiologically
they suggested metastatic changes: pathological left retro-
sternal nodes (42x25 mm), right lung nodule at the border
of segments 2 and 3 (10x7 mm) and left lung nodule at the
border of segments 1 and 2, of similar size. Abdominal
and pelvis computed tomography (CT) did not show any
oncologically significant changes. Due to the lack of sys-
temic treatment options (no response to previous multia-
gent chemotherapy and local recurrence progression two
years earlier), the patient qualified for nonpalliative stereo-
tactic body radiotherapy (SBRT) for right and left lung
tumor and left retrosternal lymph nodes.

Respiratory gating SBRT, with 6 MeV photon beam,
for the right lung tumor volume to total dose of 50 Gy in
five fractions for 80% isodose and for the left lung tumor
volume and retrosternal nodes tumor volume to TD of 30
Gy in five fractions for 80% isodose was performed
(Figures 2 and 3). Thirty Grays total dose to left lung
and retrosternal region was administered after analyzing
radiotherapy plan executed post BCS. Previously absorbed
dose by retrosternal nodes tumor volume and organs at risk
(lungs, heart, ribs, sternum) dictated re-irradiation schema
for the patient’s safety.

Control CT performed three months post RT showed
significant regression of metastatic changes: pathological
left retrosternal nodes (25%18 mm), right lung nodule at
the border of segments 2 and 3 (7x4 mm) and left lung
nodule at the border of segments 1 and 2 (from 9x7 mm to
7x3 mm) (Figures 4 and 5). The study also revealed soft
tissue infiltration of 35x20 mm next to ascending aorta and
pulmonary trunk, extending along the posterior surface of
the sternum shaft. Positron emission tomography (PET-
CT) carried out after one month revealed banded fibrous
changes located retrosternally without pathological glu-
cose intake. No structural and metabolic focal lesions
throughout the whole body were revealed. Subsequent
CT (eight months post SBRT) confirmed complete patho-
logical response.

Discussion

Accurate evaluation of ER, PgR and HER2 amplification in
histopathological examination is the starting point to deter-
mine the appropriate biological subtype of tumor and thus to
select the most effective therapy.® Incompatibilities in histo-
pathological evaluation may be influenced by different fac-
tors, such as: investigator’s level of experience, sampling
protocols, tissue fixation, storage and other technical artifacts.

OncoTargets and Therapy 2020:13
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Figure 3 A picture from the planning system. Visible left lung tumor at the border of segments | and 2 (from 9%X7 mm to 7%3 mm) and retrosternal lymph nodes

(2518 mm).

Allott et al, studying the effect of spatial heterogeneity of
receptor expression on breast cancer classification, confirmed
that differences in ER, PgR, and HER2 evaluation occurred in
9%, 16%, and 18% of cases, respectively. Such heterogeneity
may have contributed to misclassification of biological sub-
type and could have had serious therapeutic implications.” !
During the progression of cancer, relapse or spread, its

molecular phenotype may change. Guarneri et al analyzed

75 cases of primary breast cancer tumors and paired
metastases. It was stated in the discussion that several
factors could contribute to discrepancies in receptor and
HER?2 status, such as genetic drift during tumor progres-
sion, intratumoral heterogeneity, and selective pressure of
therapies.'? Similarly a study published by Dieci et al
showed that the loss of receptor expression in breast can-
cer during relapse worsened patients’ prognosis. The
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Figure 5 Suspected tumor progression marked by red arrow- lateral view.

authors analyzed 119 cases of locoregional recurrences
and distant breast cancer, of which 27 patients had dis-
cordance of receptor expression. It was concluded that
selection of resistant clones formed as a result of che-
motherapy and biological switching led to more aggressive
phenotype. Loss of ER, PgR and HER2 resulted in worse
prognosis than in the case of positive receptors and HER2
amplification, which was confirmed in this case.'*'* Curtit
et al demonstrated that chemotherapy, especially anthracy-
cline based, may induce change in ER and PgR receptor
expression.'” It is very important to constantly monitor the
biological subtype of each relapse or spread of breast
cancer. It allows implementation of the most effective

treatment possible or to stop ineffective and potentially

serious adverse reactions. According to Voduc et al and
Arvold et al breast cancer relapse rates also vary statisti-

subtype.
Increased risk of local recurrence was observed in patients

cally significantly depending on biological

with luminal B, luminal HER2 positive and triple negative
cancer.' !’

Oligometastatic disease, defined as small number of
metastatic lesions (according to most definitions <5), in
a limited number of organs, currently qualifies as an inter-
mediate prognosis. It is a treatable condition provided that
effective therapy is used.'”® In 1995 Hellman and
Weichselbaumput forward the hypothesis that oligometas-
tasis local control (LC) could improve prognosis.'*** One
of the most prevalent distant metastatic sites in breast
cancer are the lungs, where local treatment in combination
with systemic therapy plays important role. In oligometa-
static patients, surgical treatment has given similar results
in LC and survival to SBRT, with SBRT having a good
toxicity profile.'®2°

Metastatic breast cancer treatment is mainly based on
systemic therapy, but recently, metastasis-directed therapy,
especially in oligometastatic disease, has become increas-
ingly important. Oligometastatic breast cancer (OMBC)
can be treated with ablative radiotherapy. SBRT applied
in described case had acceptable safety profile and satis-
factory local effectiveness. Compared to fractionated
intensity-modulated radiation therapy (IMRT), SBRT has
better treatment results.”’ In one multicenter prospective
study involving OMBC patients with metastatic sites
including lymph nodes and lungs, better progression-free
survival (PFS) and overall survival (OS) was observed.
Advantage of stereotactic RT is an effective and noninva-
sive treatment of metastases located inside and outside the
brain. Precise imaging of metastatic lesions and the possi-
bility of achieving a high dose focused in the metastatic
lesion, while sparing neighboring organs at risk, enabled
effective hypofractionated radiotherapy treatment. SBRT
proved to be minimally invasive, safe and extremely effec-
tive. However, the limitation is that the data were retro-
spective and study groups small, which might have given
inaccurate results.?'

SBRT with dose per fraction >10 Gy causes damage to
double stranded DNA in tumor cells and vascular dysfunc-
tion of the tumor. After SBRT the inflammatory reaction
leads to increase of immune system cells. Interferons,
interleukins, colony stimulating factors, tumor necrosis
factor alpha and beta tumor growth factor can be variously
expressed in place of radio ablation.?’

OncoTargets and Therapy 2020:13
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Hypofractionated regimen causes other biological effects
than fractionated RT. SBRT, similarly as fractionated radia-
tion kills tumor cells directly in the area of high doses, it
additionally induces vascular effects, which contribute to
tumor control. Studies have shown that high-dose radiother-
apy causes endothelial apoptosis via sphingomyelin. This
means that cancer cells after such radiotherapy have lowered
death threshold and are deprived of nutrients by antiangio-
genic effect of the therapy.”> In addition, SBRT has also
shown immune system activation that leads to increased
production of gamma interferon and increased the response
of CD8 T lymphocytes. CD8 T lymphocyte response worked
as an additive to radiotherapy effect and resulted in primary
tumor reduction and had an abscopal effect on distant metas-
tases. Such anticancer effects were not observed in conven-
tional fractional radiotherapy or chemotherapy.**

Conclusions

The described case confirms that there is a possibility of
multiple changes in breast cancer biological subtypes. As
described in the literature from primary, through post
neoadjuvant tumor to local relapse. Therefore, it is neces-
sary to control the molecular subtype at every disease
stage, and to modify the treatment when necessary.

The key tests to determine breast cancer subtypes are
histopathological, immunohistochemical and molecular
examinations. Their results determine the method of treat-
ment. Thus they should be performed with the greatest
possible precision, care, and repeatability.

Loss of steroid receptor expression and HER2 over-
expression in case of relapse results in much worse
response or lack of response to systemic therapy and,
consequently, worse prognosis. Therefore alternative treat-
ment methods should be considered, taking to account the
patients safety and will to continue treatment.

All specialists contributing to multimodal breast cancer
treatment should endeavor to communicate efficiently to iden-
tify the change in the patient’s tumor status in order to choose
the most suitable therapy option. In cases with numerous
recurrences and/or distant relapse careful treatment selection,
with alternative methods, such as extensive surgery, re-
irradiation or SBRT should be weighed. It must be remem-
bered for the patients’ safety that attentive choice of therapy is
crucial due to previous treatments and their side effects.
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