The influence of radiotherapy on the quality-of-life assessment
of patients with breast cancer
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Abstract

Introduction: Breast cancer is a disease from which there is a high chance of recovery if it is detected early and proper
therapeutic treatment is undertaken. Radiotherapy is one of the methods of local treatment of malignancies, using ionizing
radiation. It is often the method of choice among women with breast cancer. Radiotherapy, like other methods of oncological
treatment, can cause side effects that may reduce the patients’ quality of life.

Aim of the research: The assessment of influence of radiotherapy on the quality of life of patients with breast cancer.
Material and methods: The research method was a diagnostic survey, while the technique was a survey. The research tool
was the author’s questionnaire. The EORTC QLQ-C30 questionnaire was used to measure the quality of life. The study in-
cluded 88 women treated at the Oncology Department of the Centre of Oncology of the Lublin Region. The Fisher test and
the y? test were used in the statistical analysis.

Results and conclusions: Patients treated with radiotherapy were satisfied with the effects of treatment. There were no dif-
ferences in the assessment of the quality of life before and after radiotherapy treatment. In the studied group of patients, the
overall severity of individual symptoms significantly affects the quality of life of women with breast cancer.

Streszczenie

Wprowadzenie: Radioterapia nalezy do metod miejscowego leczenia nowotworéw zto$liwych, wykorzystujacych energie
promieniowania jonizujacego. Czesto jest metoda z wyboru u kobiet z rakiem piersi. Rak piersi to choroba, ktéra ma duze
szanse na wyleczenie pod warunkiem wykrycia odpowiednio wcze$nie i podjecia prawidtowego postepowania terapeutycz-
nego. Radioterapia, podobnie jak inne metody leczenia onkologicznego, moze by¢ przyczyna réznych skutkéw ubocznych,
ktére moga obnizac¢ jakos$¢ zycia chorych. Obecnie istnieje wiele metod diagnostycznych, ktére pozwalaja na wczesne wy-
krycie i ustalenie wlasciwego rozpoznania.

Cel pracy: Ocena wplywu radioterapii na jako$¢ zycia pacjentek z rakiem piersi.

Materiat i metody: Metoda badawcza byt sondaz diagnostyczny, natomiast technika badawcza — ankieta. Narzedziem ba-
dawczym byt autorski kwestionariusz w formie ankiety. Do pomiaru jakoSci Zycia wykorzystano kwestionariusz EORTC
QLQ-C30. Badaniami objeto 88 kobiet leczonych na Oddziale Onkologii Centrum Onkologii Ziemi Lubelskiej. W analizie
statystycznej zastosowano test Fishera oraz test 2.

Wyniki i wnioski: Chore leczone za pomoca radioterapii byly zadowolone z efektéw. Nie stwierdzono réznic w ocenie
poziomu jakosci zycia przed rozpoczeciem oraz po zakonczeniu leczenia za pomoca radioterapii. W grupie chorych ogélnie
stopien nasilenia poszczegdélnych objawéw istotnie wplywa na poziom jakosci zycia kobiet z rakiem piersi.

Introduction 2025 there will be an increase in incidence in all age

groups. The risk of death due to breast cancer slightly
increases after the age of 50, while in women over

Breast cancer is a serious health and social prob-
lem. In Poland, this cancer ranks first in terms of both

morbidity and mortality among women [1]. The great-
est risk of developing breast cancer occurs in women
over 50 years of age [2]. According to forecasts, by
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79 years of age, it slightly decreases [1].
Thanks to the existence of preventive programs,
increasing social awareness, as well as the progress of
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medical technologies, approximately 90% of patients
in Poland are diagnosed at the non-advanced stage [3].
Unfortunately, despite treatment, in about 1/3 of pa-
tients with early cancer, the disease progresses [4, 5].

The aetiology of the formation of malignant breast
neoplasms, despite numerous studies and scientific
research, is not fully understood. Cancer can be mor-
phologically induced by several or even over a dozen
carcinogenic factors. In about 20-30% of patients, the
development of breast cancer may be associated with
the so-called risk factors [6]. The group of factors as-
sociated with the risk of developing breast cancer in-
cludes age, gender, genetic predisposition, prolonged
exposure to oestrogens, use of oral contraceptives,
hormone replacement therapy, unhealthy lifestyle,
and stress. The risk factors listed above do not deter-
mine the occurrence of breast cancer. Some of them
can be influenced by dietary changes, physical activ-
ity, and reduced exposure to stress, and some — such as
genetic factors — are not modifiable [7].

Breast cancer is a disease from which there is
a high chance of recovery if it is detected early and ap-
propriate therapeutic treatment is undertaken. Cur-
rently, there are many diagnostic methods that allow
for early detection and proper diagnosis.

One method is breast self-examination. It should
be performed every month from the age of 20 years.
The best time to do it is from the seventh day to the
tenth day after the end of the period because the
breasts are less swollen and not so sensitive to touch.

The basic method of imaging diagnostics and the
only screening method used in primary cancer pre-
vention is mammography.

In addition to mammography, ultrasound is used
in the diagnosis of breast cancer, which involves im-
aging the breast with the use of ultrasound waves.

An extremely sensitive and accurate examination
is magnetic resonance imaging (MRI). After confirm-
ing the presence of a lesion in the mammary gland,
material for histopathological examination is collect-
ed using invasive diagnostic methods. For in-depth
diagnostics, fine-needle aspiration biopsy, oligo-biop-
sy, i.e. core-needle biopsy, or open surgical biopsy is
performed.

Based on the performed initial diagnosis, patients
with breast cancer are qualified for treatment; the de-
gree of clinical advancement determined according to
the TNM scale criterion is taken into account. Each of
the individual letters of the TNM scale refers to a dif-
ferent criterion, as follows:

—T (tumour) - the size of the primary tumour (the
higher the degree, the more advanced the tumour);

— N (nodes) - the state of regional lymph nodes;

—M (metastases) — the absence or presence of metas-
tases [8].

Treatment of breast cancer is a combined treat-
ment, and the time sequence and order are estab-
lished according to the accepted and applicable inter-
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national standards in Poland. The choice of treatment
method is based on clinical and pathomorphological
assessment, taking into account the histological type
and malignancy, expression of ER/PgR, HER2 and
Ki67 receptors, the advancement of the lesion in the
breast and axillary lymph nodes, the presence or ab-
sence of distant metastases of the menopausal state,
and the patient’s age. The choice of therapy in patients
with breast cancer should be made by a multidisci-
plinary team. The team should include a surgeon,
a radiotherapist, a clinical oncologist, a radiologist,
a pathologist, a nurse, a dietitian, a social worker, and
a psychologist, i.e. representatives of all the specialties
caring for the patient. The fundamental task of mul-
tidisciplinary teams, apart from improving treatment
outcomes assessed by the length of survival, is also to
improve the quality of life of the treated patients.

One of the key elements of an effective therapy
is precise diagnostics, which is necessary to develop
an appropriate treatment strategy. The most common
treatment is combined treatment, which combines
several treatment methods, such as surgery, systemic
treatment (chemotherapy, hormone therapy, targeted
therapy, immunotherapy), and radiotherapy.

In the case of early breast cancer, breast conser-
vation therapy (BCT), involving the excision of the
tumour followed by radiotherapy, can be performed.
It is the recommended method in early (T1-2 (< 3 cm)
NO-1MO tumours) invasive breast cancer. Published
randomized clinical trials confirm that breast con-
serving therapy and sentinel node dissection are safe
methods of breast cancer treatment [9-12].

However, in the event of contraindications to con-
serving treatment or as a result of a decision made by
patients qualified for amputation, reconstruction is
more and more commonly proposed, and the patient
undergoes breast amputation (the so-called mastec-
tomy) — complete removal of the breast.

The use of systemic treatment in the preoperative
and postoperative period in most patients is based on
the sequential use of regimens based on chemotherapy,
hormone therapy, and molecularly targeted drugs [13].

Radiotherapy is a method of local treatment that
involves the application of ionizing radiation to the
area of the diseased breast and lymph nodes. The
indications for radiotherapy in the radical treatment
of breast cancer are breast-conserving surgery, after
breast amputation in all patients with T feature or
with metastases in at least 4 axillary lymph nodes,
in patients with metastases in 1-3 axillary nodes, es-
pecially if they are accompanied by other unfavour-
able factors (age up to 40 years, HR—, G3 or lymphatic
infiltration), in the case of narrow (< 1 mm) surgical
margins, and in patients with T3NO feature and ad-
ditional risk factors [14, 15].

Radiotherapy as a method of treating breast cancer
has various side effects. The method’s effectiveness
depends on the precise determination of the anatomi-
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cal location and potential routs of tumour spread.
Complications after radiotherapy can be divided into
early and late.

Early complications occur during or immediately
after radiotherapy. These include skin reactions (ery-
thema, dry or wet exfoliation), swelling of the breast
tissue, fatigue, nausea and vomiting, and often in-
flammation of the oesophageal mucosa during irra-
diation of the nodal fields.

Late radiation reactions appear 6 months after the
end of treatment and may cause discomfort for several
years. Most often they comprise swelling and impaired
movement of the upper limb. Also, permanent changes
in the appearance of the breast may occur, with sub-
cutaneous fibrosis of the breast gland, and sometimes
asymmetry of the breast is observed. Late complications
depend on the size of the fractionated dose and the vol-
ume of radiation; they are often irreversible and difficult
to treat. Their risk can be estimated by a dose volume
histogram when planning radiation therapy [16].

Radiotherapy used in the treatment of breast can-
cer primarily causes skin radiation reactions, which
can be early or late.

Early skin radiation reaction involves such symp-
toms as redness, manifesting various degrees of sever-
ity wet and dry exfoliation. When the epidermis is
wet exfoliated, there is serous exudate and epidermal
defects up to the dermis. Pigmentation changes and
hair loss may be visible.

An example of late radiation reactions visible on
the skin are discoloration, fibrosis, atrophy of the der-
mis, and telangiectasia, commonly known as spider
veins or Nnecrosis.

Another serious complication of radiation therapy
can be recurrent contact dermatitis, breast soreness,
and lymphoedema.

All the above-mentioned complications may have
a negative impact on the proper physical, mental, so-
cial, and spiritual functioning of patients, and thus
reduce their quality of life.

The concept of quality of life is ambiguous and
difficult to define, and it is understood differently de-
pending on one’s worldview, education, and experi-
ence. It changes during the course and treatment of
cancer. Contemporary medical procedures should be
assessed according to standards that consider all as-
pects of health and quality of life.

The WHO identifies quality of life with health,
part of which is not only the absence of disease but
also good physical, mental, and social well-being [17].

Quality of life is also defined as “the functional
effect of the disease and its treatment perceived and
experienced by the patient” [18].

In sociological terms, it is the degree of satisfaction
of the needs that are important for a human being; in
the psychological aspect it means psychological well-
being [19].
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Material and methods

The conducted study used the method of a di-
agnostic survey and the technique of a survey. The
EORTC QLQ-C30 questionnaire was used to measure
the quality of life. The EORTC QLQ-C30 question-
naire is used to test the subjective functioning, symp-
toms, general sense of health, and overall quality of
life in cancer patients during oncological treatment.
The questions concern the scales of physical function-
ing, in the roles of life (work), as well as emotional,
social, and cognitive functioning. The questionnaire
includes symptom scales for fatigue, nausea and vom-
iting, and pain, and individual questions about dys-
pnoea, insomnia, loss of appetite, constipation, diar-
rhoea, and financial difficulties. The last 2 questions
relate to overall health assessment and general quality
of life assessment.

The research tool was the author’s questionnaire.
The study included 88 women aged from 30 to 70
years, treated at the Oncology Department of the
Centre of Oncology of the Lublin Region. Participa-
tion in the study was voluntary. Each of the surveyed
women was informed about the purpose and course
of the study (the method of filling in the received
questionnaires) and asked for informed consent to
participate in the study. The respondents were guar-
anteed anonymity, and they were informed that they
had the right to withdraw from participation in the
study at any stage of its course.

The study group was characterized based on basic
demographic data. The surveyed group was dominat-
ed by respondents aged over 61 years (63.2% of the
study group) living mainly in urban areas (59.4% of
the respondents). The most frequently declared level
of education was secondary education (44.3% of the
respondents). Most of the respondents lived with
their family and had children (82.1% and 89.6%, re-
spectively).

Statistical analysis

The Fisher test and the y? test were used in the sta-
tistical analysis. These tests evaluated the prevalence
of the examined features in the subgroups of patients
(the frequency of answers given in the questionnaire).
Differences in the average degree of symptoms de-
pending on the time elapsed since the end of radio-
therapy were tested using the Mann-Whitney U test
(non-parametric test). The determinations were car-
ried out for the confidence interval CI = 95%; there-
fore, the significant differences were those for which
p < 0.05.

Results

Statistical analysis did not show any significant
influence of sociodemographic and clinical factors on
the quality of life of the studied patients.
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The results obtained on the EORTC QLQ-C30
scale showed that physical functioning (p = 0.005),
emotional functioning (p = 0.003), social functioning
(p < 0.001), fatigue (p < 0.000), pain (p = 0.017), finan-
cial consequences of the disease (p = 0.001), and the
overall assessment of health and quality of life (p =
0.002) statistically significantly affect the overall level
of quality of life.

The conducted analysis showed that radiotherapy
of breast cancer does not significantly affect the over-
all quality of life. In the study group of patients, the
most common radiation during radiotherapy was the
mammary gland (52.8%), the mammary gland with
regional lymph nodes (4.7%), or the chest itself (2.9%).
Patients treated with radiotherapy are satisfied with
the effects of the therapy (94.3% of the respondents),
and 91.5% of the respondents accept their appearance
after treatment.

There were no statistically significant differences
in the assessment of the quality of life before and after
treatment with radiotherapy in the studied group of
patients. In this group of patients, the overall sever-
ity of individual symptoms significantly affects the
quality of life of women with breast cancer. The most
commonly reported radiation-related ailments were
hardness and cohesiveness of the irradiated breast
(78.3%), pain (75.5%), and tightness at the radiation
site (75.5%). Rarely, patients reported skin thinning
(62.3%) and lymphoedema of the hand (63.2%).

Statistically significant differences in the severity
of symptoms depending on the time elapsed since the
end of radiotherapy were observed for skin thinning
and lymphoedema of the breast.

Conclusions

Traditional methods of therapy are used to treat
breast cancer. One of them is radiotherapy, which,
like other treatments, entails several side effects.

This was the reason for examining the impact of
radiotherapy on the quality of life of women to un-
derstand what problems and limitations they face in
their daily functioning. Often the disease itself and
the side effects of treatment cause them to be tempo-
rarily or permanently excluded from fulfilling social
roles and to resign from some forms of activity. No less
important, apart from physical ailments, is a group of
mental problems in the form of a persistent sense of
threat to life and the resulting anxiety. The conducted
studies showed lower quality of life assessments for
patients with breast cancer in whom radiotherapy was
used. These studies allow a better understanding of
the likely physical, mental, social, and functional con-
sequences of the various treatments and facilitate the
best choice of treatment.
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