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ABSTRACT

Aim: To assess the efficacy of comprehensive physiotherapy in women after mastectomy.

The paper attempts to answer the following research questions:
1. How does physiotherapy influence the size of oedema?

2.What is the correlation between physiotherapy outcomes and sociodemographic factors?
3.What s the correlation between physiotherapy outcomes and the following: BMI, time from procedure, time to the development of oedema after procedure,

type of management after surgery.

Materials and Methods: A total of 32 female patients after unilateral mastectomy performed at the Holy Cross Cancer Center in Kielce underwent treatment
in this study. The mean age of study patients was 68.5 years. The duration of lymphoedema rehabilitation was 2 to 4 weeks (3.6 weeks on average). Almost
three-fourths (71.9%) of the patients were treated for 4 weeks. The physiotherapy included respiratory exercises, kinesiotherapy, lymphatic massage, pneumatic

massage, and whirlpool baths.

Results: Significantly lower arm circumference values were achieved in the affected limb after physiotherapy as compared to the pre-treatment values.
Conclusions: 1. Breast cancer is a difficult clinical and social problem in Poland and globally.2. Implementation of an appropriate physical therapy program
both before and after surgery determines the reduction of lymphedema in women undergoing surgery.
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INTRODUCTION

Globally, breast canceris the most frequently diagnosed
malignancy in women, accounting for approximately
23% of all cancer cases and being responsible for ap-
proximately 14% of the deaths. Annually, it is diagnosed
in 2.3 million women globally and leads to approxi-
mately 670,000 deaths. In Poland, there are 22,000 new
breast cancer cases every year. The majority of cases
are diagnosed at an early stage based on a clinical ex-
amination, mammography, microscopic examination,
and MRI (Fig. 1) [1-8].

Breast cancer spreads through the lymph and blood
vessels. Metastases spreading through the lymphatic
system first involve the regional (axillary and paraster-
nal) lymph nodes. Interpectoral (Rotter’s) lymph nodes
also play an important role in this process. Spread
through blood vessels leads to metastases found in al-
most all organs. The most common metastases include
distant metastases to the bones, liver, lungs, pleura, and
central nervous system [6-12].
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The breast cancer incidence in Poland is alarmingly
high and constitutes a serious social problem. A radical
surgical procedure consisting in the removal of the
breast together with the lymph nodes of the axillary
fossa (lymphadenectomy) on the side of the ampu-
tated breast is one of the treatment methods used in
breast cancer. These surgeries may cause short-term
complications: local wound infection, skin flap necro-
sis, wound dehiscence, haematoma, or chylothorax. In
turn, long-term complications include hyperaesthesia
and paraesthesia within the area of the operated skin,
neuropathies, hypertrophic surgical scar, fibrosis and
contractures that limit shoulder joint mobility, atrophy
of certain muscle groups, permanent shoulder girdle
joint deformities, postural defects, and lymphoedema
of the upper limb [4-12].

Lymphoedema is an accumulation of protein-rich flu-
id in the tissue space and lymph vessels. This fluid con-
tains migrating and sedentary immune cells, metabolic
products, endothelial cells, and other substances. This
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excess storage results in progressive tissue fibrosis: pro-
liferation of keratinocytes and fibroblasts and collagen
accumulation. Impaired lymph circulation contributes
to the growth of skin-penetrating microorganisms and
the development of inflammatory processes [5-12].

Breast cancer treatment results in an increased upper
limb volume and sometimes causes considerable upper
limb deformity. The limb becomes heavier, the patient
develops limited joint mobility, impaired blood supply,
and sometimes also neurological damage. All these
changes result in an increased susceptibility to skin
injuries, increased lymph infiltration, and a higher risk
of complications in the form of secondary infections.

Oedema develops in one in four breast cancer pa-
tients after surgery and in one in three breast cancer pa-
tients who underwent radiation therapy after surgery,
at different time points after treatment completion.

Treatment of lymphoedema consists in preventing
complications and reducing limb circumference. Manu-
al lymphatic massage is the most important therapeutic
tool [8-16].

Maintaining a high quality of life in women after
breast cancer treatment largely depends on an early
rehabilitation programme. In order to fully restore their
physical function and mental balance, patients need
to systematically perform motor exercises and follow
the recommendations for the activities of daily living
[16-25].

Main aims of rehabilitation:

— increase the range of motion in the shoulder joint
on the operated side,

— increase muscle strength of the upper limb on the
operated side,

Fig. 1. Breast cancer on a mammogram
Source: Own materials

— prevent lymph retention in the limb and the area of
the surgical procedure and help develop collateral
circulation,

— eliminate oedema through the use of special exer-
cises and physiotherapy procedures,

— correct postural defects that develop as a conse-
guence of breast amputation,

— help with optimal adaptation to modified living
conditions.

The first stage of rehabilitation starts before surgery.

The aim of rehabilitation in this period is to prepare the

patient physically and mentally for the procedure and

to prevent short-term surgical sequelae. This includes
training with respect to respiratory exercises and
appropriate positioning of the operated limb as well
as developing fundamental patient-physiotherapist
cooperation, which will be beneficial after surgery.

Effective cough training and elements of self-massage

are already important at this stage.

After surgery, patients undergo intense respiratory
exercises, exercises of all the joints, then self-assisted
exercises, mobilisation, and kinesiotherapy. Limb ele-
vation is necessary [22-25].

Rehabilitation after neoplastic disease is usually a
life-long effort. Patients develop habits that need to be
maintained in order to preserve physical function. Only
full participation of the patientin the treatment process
guarantees its long-term positive effect. Lymphatic
massage should be followed by wrapping the limb in
bandage or wearing appropriate compression tights to
prevent recurrence. The limb should be wrapped in a
tourniquet characterised by a very low elasticity, with
an appropriate lower layer made of a cotton stocking,
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Table 1. Circumferences and arm volumes on the side of mastectomy before treatment

Point of measurement

Mean SD Me min max
10 cm below acromion (cm) 31.2 1.0 31.0 29.1 33.0
10 cm above elbow joint (cm) 184 0.6 18.0 17.0 19.0
elbow (cm) 16.4 0.5 16.0 16.0 17.0
10 cm below elbow joint (cm) 25.0 0.8 25.0 24.0 26.6
3 cm above wrist (cm) 16.5 0.5 16.6 15.5 17.0
wrist (cm) 17.3 0.4 17.0 16.8 18.0
metacarpus (cm) 19.7 0.4 19.8 19.2 20.3
Volume (mL) 18234 46.6 1832.6 1738.8 1890.9
Source: Own materials
Table 2. Circumferences and arm volumes on the side of mastectomy after treatment in the study group
Point of measurement Mean SD Me min max
10 cm below acromion (cm) 30.5 1.0 30.3 28.3 325
10 cm above elbow joint (cm) 17.7 0.8 17.3 16.3 18.5
elbow (cm) 15.9 0.8 15.5 15.0 16.9
10 cm below elbow joint (cm) 24.6 1.0 24.5 23.0 264
3 cm above wrist (cm) 16.0 0.8 16.0 14.0 16.9
wrist (cm) 17.2 0.5 17.2 16.5 18.0
metacarpus (cm) 19.5 03 19.6 19.0 20.0
Volume (mL) 17383 729 1716.0 1563.4 1830.8

Source: Own materials

cotton wool, and corrugated sponge, with the highest
force tolerated by the patient.

Self-massage of the upper limb facilitates lymph and
venous circulation, improves trophics, and prevents/
eliminates oedema. Rehabilitation in women with
impaired lymph circulation should include broadly
understood motor rehabilitation. Exercises aimed at
maintaining the full range of joint motion in the limbs
and strengthening the abdominal and back muscles
should be performed every day. Respiratory exercises
play an important role [12-15].

Rehabilitation with appropriately selected exer-
cises is very important in the treatment of lymphoe-
dema as these reduce the volume of accumulated
interstitial fluid.

Kinesio taping is an increasingly popular method of
rehabilitation that consists in sticking special tape (ki-
nesio tex) with specific properties directly onto the skin.

Pneumatic massage is used in compression therapy
and is always performed immediately after manual mas-
sage. It uses single-chamber or multi-chamber sleeves
that generate variable pressure up to approximately
40-60 mmHg.

Whirlpool baths may be used to improve circula-
tion and ensure tissue flexibility. Whirlpool massage
is performed according to the general methodology
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principles. Most physiotherapy procedures are used
to reduce pain.

Comprehensive postoperative rehabilitation leads
to a reduction in or elimination of lymphoedema,
improved joint mobility or at least to improved nour-
ishment of the skin of the limb and a change in the
consistency of oedema. Persistent oedema and joint
contractures hinder rehabilitation and lower its efficacy.
Appropriate rehabilitation and education of patients
help decrease the number of complications, shorten
the hospital stay, and reduce treatment costs [21-25].

AIM

The aim of this study was to assess the efficacy of com-
prehensive physiotherapy in women after mastectomy.

The paper attempts to answer the following research
questions:

1. How does physiotherapy influence the size of
oedema?

2. What is the correlation between physiotherapy
outcomes and sociodemographic factors?

3. What is the correlation between physiotherapy
outcomes and the following: BMI, time from pro-
cedure, time to the development of oedema after
procedure, type of management after surgery.
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Table 3. Volume of upper limb on the side of mastectomy before and after treatment in the study group

Volume of upper limb on the side of mastectomy (mL)

Significance

Examination

Mean SD Me min max
Before treatment 1823.4 46.6 1832.6 1738.8 1890.9
After treatment 1738.3 72.9 1716.0 1563.4 1830.8 p<0.001
Source: Own materials
Table 4. Treatment outcomes for upper limb oedema on the side of mastectomy in the study group
Treatment outcome Mean SD Me min max
Oedema reduction (mL) 85.1 42.4 61.8 452 175.3
Oedema treatment efficacy (%) 4.7 24 34 24 10.1
Source: Own materials
Table 5. Effects of age of study patients and their BMI on treatment outcomes in terms of oedema reduction and treatment efficacy
Oedema reduction [mL] Treatment efficacy [%]
Age [years] r=-0.3321 p=0.063 r=-0.3421 p=0.055
BMI [kg/m?] r=-0.2117 p=0.245 r=-0.201 p=0.270

Source: Own materials

Table 6. Effects of level of education of study patients on treatment outcomes in terms of lymphoedema reduction

Oedema reduction (mL)

Education n Significance
Mean SD Me min max
Higher 4 107.9 53.3 105.5 45.2 175.3
Secondary 15 79.6 40.1 60.1 45.2 174.1
p=0.208
Secondary vocational 10 743 373 52.7 45.2 147.5
Primary 3 1184 50.4 147.5 60.1 147.5
Source: Own materials
MATERIALS AND METHODS — arithmetic mean, SD - standard deviation, Me — median,

STATISTICAL METHODS

The data obtained in the study were statistically
analysed.

Arm volume on the side of mastectomy before and
after treatment was calculated using the following
formula:

V=1/4m (c1c2 + c2c3 + c3c4 + c4c5 + c5¢6 + c6c7)

where: V: limb volume

C: limb circumferences measured in cm at 7 points:
1. below acromion 2. above elbow joint 3. elbow 4.

below elbow joint
5. above wrist 6. wrist 7. metacarpus
Oedema reduction and treatment efficacy were calcu-
lated using the following formulas:

Oedema reduction =Vch2 - Vch1

Treatment efficacy =Vch2 -Vch1/Vch1 x 100%

where:

Vch2: volume of affected limb after rehabilitation

Vch1: volume of affected limb before rehabilitation

Age, BMI, limb volume, oedema reduction, and treatment
efficacy were presented using distribution parameters: mean

or middle value, min — lowest value, max — highest value.

The statistical analysis used Student’s t-test for in-
dependent groups, one-way analysis of variance, and
Pearson’s linear correlation.

Test results with a significance level lower than or
equal to 0.05 (p<0.05) were deemed statistically sig-
nificant. The lack of statistical significance was marked
with the abbreviation NS (not significant). Statistical
calculations were performed with Statistica 13 PL
software.

CHARACTERICS OF THE PATIENTS

Atotal of 32 female patients after unilateral mastectomy
performed at the Holy Cross Cancer Center in Kielce
underwent treatment in the study. The mean age of
study patients was 68.5 years. A half of the patients
were over the age of 70 years.

The BMI of study patients ranged from 20.7 kg/m?
to 25.7 kg/m?, with a mean BMI of 23.4 kg/m?2. The vast
majority (93.8%) of study patients had a normal BMI,
and two patients were overweight.
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Table 7. Effects of marital status of study patients on treatment outcomes in terms of lymphoedema reduction

Oedema reduction (mL)

Significance

Marital status n
Mean SD Me min max
Never married 4 59.3 28.2 45.2 452 101.6
Married 8 104.4 54.6 105.5 45.2 175.3
p=0.363
Divorced 4 77.3 37.0 77.3 45.2 109.4
Widow 16 83.9 38.7 75.4 45.2 174.1

Source: Own materialszz

Almost half (46.9%) of study patients had secondary ed-
ucation, 4 (12.5%) patients had a university degree, 31.3%
of study patients had vocational secondary education, and
9.4% of the women had only completed primary school.

A half of the women were widows, 25% were married, and
the rest were either divorced or had never been married
(12.5% each).

Atotal of 11 (34.4%) women were professionally active; 21
patients did notwork, including 19 pensioners orindividuals
drawing a disability pension and 2 unemployed women.

Out of the 11 women who did work, 5 were manual
workers, 4 were intellectual workers, and 2 reported their
type of work as mixed.

Lymphoedema of the left arm was present in 13 (40.6%)
study patients while lymphoedema of the right arm was
seen in 19 (59.4%) of study patients.

All study patients underwent combination treatment
after mastectomy. Postoperative chemotherapy alone was
used in 14 (43.8%) study patients while chemotherapy plus
radiotherapy were used in 18 (56.3%) study patients.

The mean time from the procedure was 3.6 years (be-
tween 2 and 6 years). Usually (40.6%), study patients were
3 years after the procedure.

The mean time of first onset of lymphoedema after
surgery in the study group was 3.6 months. A total of 14
(43.8%) study patients developed lymphoedemain the 1st
month after the procedure, another 6 (18.8%) study patients
experienced it for the first time in the 2nd month after the
procedure, and 12 (37.5%) study patients first developed
arm oedema 3 months after the procedure.

The duration of lymphoedema rehabilitation was be-
tween 2 and 4 weeks (mean value: 3.6 weeks). AlImost three-
fourths (71.9%) of study patients underwent treatment for
4 weeks. The physiotherapy included respiratory exercises,
kinesiotherapy, lymphatic massage, pneumatic massage,
and whirlpool bathes.

RESULTS
EFFECTS OF PHYSIOTHERAPY ON OEDEMA SIZE

Table 1 presents the calculated volumes of the arm with
lymphoedema before treatment together with the arm cir-
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cumference values that were used to calculate the volumes.

Table 2 presents the calculated volumes of the arm with
lymphoedema after treatment together with the arm cir-
cumference values that were used to calculate the volumes.

After treatment, upper limb volume in the study patients
was significantly lower (p<0.001) than before treatment.
The mean volume of the treated limb was 1823.4 mL before
treatment and 1738.3 mL after treatment (Table 3).

The mean lymphoedema reduction after treatment was
85.1 mL (range: 45.2 mL to 175.3 mL) (Table. 4).

Correlation between physiotherapy outcomes and socio-
demographic factors

Age was inversely proportional (r=-0.3321) to lymph-
oedema reduction after treatment at a level of p=0.063,
which was close to the significance level. Moreover, age
was inversely proportional (r=-0.3421) to lymphoedema
treatment efficacy at a level of p=0.055, which was close
to the significance level. No correlation was found between
the outcomes of lymphoedema treatment, such as oedema
reduction and treatment efficacy, and the BMl value in the
study patients (Table 5). Physiotherapy outcomes did not
depend on the BMI. There was an inversely proportional
correlation between treatment outcomes and the age of
study patients, but it was not statistically significant.

The level of education of study patients did not influence
lymphoedema reduction after treatment (Table 6).

The level of education of study patients did not influence
the efficacy of ymphoedema treatmentin the study group.

The marital status of study patients did not influence
lymphoedema reduction after treatment (Table 7).

Professional activity of study patients did not influence
lymphoedema reduction after treatment (Table 8).

Professional activity of study patients did not influence
the efficacy of ymphoedema treatmentin the study group.

CORRELATION OF PHYSIOTHERAPY

OUTCOMES

BMI, time from procedure, time to the development of oe-

dema after procedure, type of management after surgery
The side on which lymphoedema developed after

mastectomy and influence on lymphoedema reduction

in the study group (Table 9).
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Table 8. Effects of professional activity of study patients on treatment outcomes in terms of lymphoedema reduction

Oedema reduction (mL)

Significance

Professional activity n

Mean SD Me min max
Working 13 90.4 49.6 63.5 45.2 175.3 p=0.570
Source: Own materials
Table 9. Effects of the side of mastectomy in study patients on treatment outcomes in terms of lymphoedema reduction
. Oedema reduction (mL) Significance
Mastectomy side n
Mean SD Me min max
Right 19 88.0 433 90.6 452 175.3
p=0.648
Left 13 80.9 424 60.1 452 174.1

Source: Own materials

Table 10. Effects of type of treatment after mastectomy used in study patients on treatment outcomes in terms of lymphoedema reduction

Oedema reduction (mL)

Treatment after surgery n Significance
Mean SD Me min max
CHT+RT 18 90.4 46.1 77.0 45.2 1753
p=0.430
CHT 14 783 37.7 60.1 45.2 147.5
CHT: chemotherapy; RT: radiotherapy
Source: Own materials
Table 11. Effects of time from mastectomy in study patients on treatment outcomes in terms of lymphoedema reduction
. Oedema reduction (mL) Significance
Time from surgery n
Mean SD Me min max
2 years 7 89.5 43.8 90.6 452 147.5
3 years 13 81.1 44.2 60.1 452 175.3
p=0.964
4 years 5 91.2 39.9 90.6 452 147.5
6 years 7 83.6 48.0 60.1 452 174.1
Source: Own materials
Table 12. Effects of treatment duration in study patients on treatment outcomes in terms of lymphoedema reduction
. Oedema reduction (mL) L.
Treatment time n Significance
Mean SD Me min max
2 weeks 3 99.4 443 90.6 60.1 147.5
3 weeks 6 79.3 51.9 543 45.2 175.3 p=0.807
4 weeks 23 84.7 413 60.1 45.2 174.1
Source: Own materials
The side on which lymphoedema developed after DISCUSSION

mastectomy in study patients did not influence the
efficacy of ymphoedema treatment in the study group.

The type of combination treatment used after mastec-
tomy in study patients did not influence lymphoedema
reduction in the study group (Table 10).

Time from mastectomy in study patients did not
influence lymphoedema reduction in the study group
(Table 11).

The duration of treatment in study patients did not influ-
ence lymphoedemareduction in the study group (Table 12).

Breast cancer is a difficult clinical and social problem.
After surgical breast cancer treatment, patients develop
latent, subclinical lymphatic failure. Studies show that
secondary lymphoedema occurs usually in the first year
after the procedure (immediately after surgery in 30%
of women and up to one year after surgery in 58% of
women).

In the case of impaired lymph flow, valves begin to
leak and the lymph flows backwards. Untreated oedema
becomes increasingly harder, and the progressive pro-
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cess of connective tissue proliferation is associated with
the risk of skin sclerosis and cylindrical limb deformity.
This causes aesthetic issues, often leading to stress and
concomitant emotional problems and social conflicts.
Moreover, the consequences of lymphoedema worsen
physical activity limitations in the patients, decrease
their level of independence, and cause social isolation,
which includes giving up on professional activity. Mental
disorders, caused by the stress associated with long-term
treatment, are common. Women after mastectomy have
to be aware of the factors that influence oedema severity
and of the methods of management in everyday life.

In the present study, patients after treatment showed
reduced upper limb circumferences on the operated
side at all levels and increased ranges of motion in
the joints of the limb on the operated side. The largest
improvement in mobility after treatment was seen in
the shoulder joint.

Physiotherapy methods used to eliminate lymphoe-
dema should be selected on a case-by-case basis, taking
into account systematic and persistent efforts from the
patient. As far as oedema grades are concerned, it should
be pointed out that in grade 1 lymphoedema (so-called

reversible lymphoedema, where no tissue fibrosis oc-
curs), the swelling is reduced by upper limb elevation,
self-massage, and exercises. With grade 2 oedema (where
considerable tissue fibrosis occurs), self-massage and
limb elevation are supplementary measures.

It should also be stressed that physiotherapy methods
used to treat oedema are of a long-term nature. Reduc-
ing lymphoedema has beneficial effects not only on the
physical condition, but also on the mental state of the
woman, allowing her to live her life by increasing her
independence, helping her return to work and, con-
sequently, improving her self-worth. Studies confirm
that these methods constitute an important part of
physiotherapy in patients after breast removal surgery.

CONCLUSIONS

1. Breast canceris a difficult clinical and social problem
in Poland and globally.

2. Implementation of an appropriate physical therapy
program both before and after surgery determines
the reduction of lymphedemain women undergo-
ing surgery.

REFERENCES

1. Slamon D, Lipatov 0, Nowecki Z et al. Robociclib plus endocrine therapy in early breast cancer. N Engl J Med. 2024;390(12):1080-1091.

doi: 10.1056/NEJMoa2305488. (poi&

2. Kim MY. Breast cancer metastasis. Adv Exp Med Biol. 2021;1187:183-204. doi: 10.1007/978-981-32-9620-6_9.
3. Lee GK, Sheckter CC. Breast reconstruction following breast cancer treatment- 2018. JAMA 2018 Sep 25;320 (12): 1277-1278. doi:

10.1001/jama.2018.12190. (pore

4. Caswell-Jin JL, Sun LP, Munoz D et al. Analysis of breast cancer mortality in the US - 1975 to 2019. JAMA 2024 Jan 16, 331(3): 233-241.

doi: 10.1001/jama.2023.25881. (poi&

5. Islam MR, Islam F, Nafady MH et al. Natural small molecules in breast cancer treatment: Understandings from a therapeutic viewpoint.
Molecules 2022 Mar 27;27(7):2165-270. doi: 10.3390/molecules27072165. (pol&

6. AiL,YiN, HuangW et al. Revolutionizing breast cancer treatment: Harnessing the related mechanisms and drugs for requlated cell death
(review). Int J Oncol.2024,May;64(5):46-52. doi: 10.3892/ij0.2024.5634. (por&

7. Serini S, Cassano R, Curcio F et al. Nutraceutical-based nanoformulations for breast and ovarian cancer treatment. Int J Mol Sci. 2022 Oct

10;2 (19):12032. doi: 10.3390/ijms231912032.

8. Boere |, Lok C, Poortmans P et al. Breast cancer during pregnancy: epidemiology, phenotypes, presentation during pregnancy and
therapeutic modalities. Best Pract Res Clin Obstet Gynecol.2022;82:46-59. doi: 10.1016/j.bpobgyn.2022.05.001. ¢por&
9. Wekking D, Porcu M, De Silva L et al. Breast MRI; Clinical indications, recommendations and future applications in breast cancer diagnosis.
Curr Oncol Rep. 2023, 25(4);257-267. doi: 10.1007/511912-023-01372-x. bol
10. Pfob A, Heil J. Artificial intelligence to de-escalate loco-regional breast cancer treatment. Breast 2023;04(68):201-204. doi: 10.1016/j.

breast.2023.02.009. (poi&

11. Sukniam K, Kasbi AA, Ashary MA et al. Disparities in time to treatment for breast cancer. Anticancer Res. 2022;42(12):5813-5818. doi:

10.21873/anticanres.16088. (bol&

12. Smith K, Bourquis J, Wang Z et al. Microwave imaging for monitoring breast cancer treatment. A pilot study. Med Phys. 2023;50 (11);7118-

7129. doi: 10.1002/mp.16756.

13. Li X, Liang Y, Lian C et al. CST6 protein and peptides inhibit breast cancer bone metastasis by suppressing (TSB activity and
osteoclastogenesis. Theranostics 2021;11(20):9821-9832. doi: 10.7150/thno.62187.
14. Marin V, Burgos V, Perez R et al. The potential role of epigallocatechin-3- gallate (EGCG) in breast cancer treatment. Int J Mol Sci.

2023;24(13);10737-39. doi: 10.3390/ijms241310737. (bol&

734


http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/

Rehabilitation in women after mastectomy: Clinical aspects

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

Moran MS. Advancements and pesonalization of breast cancer treatment strategies in radiation therapy. Cancer Treat Res. 2018;173:89-
119. doi: 10.1007/978-3-319-70197-4_7. (ool

Voyant C, Pinpin M, Leschi D et al. Hybrid VMAT-3DCRT as breast cancer treatment improvement tool. Sci Rep. 2024;13(1);23110-15. doi:
10.1038/541598-023-50538-x. (Dore

Kaneshiro K, Kubo M, Taniguchi M et al. Current status and problems of breast cancer treatment with schizophrenia. Clin Breast Cancer.
2022;22(4);399-406. doi: 10.1016/j.cIbc.2021.10.006.

LiuM, LiZ, YangJ et al. Cell-specific iomarkers and targeted biopharmceuticals for breast cancer tratment. Cell Prolif 2016;49(4):409-20.
doi: 10.1111/cpr.12266. (bol&

Jain P, Alahari SK. Breast cancer stem cells: a new challenge for breast cancer treatment. Front Biosci 2011;16 (5):1824-32. doi:
10.2741/3824. (boi&

Piatkowski AA, Wederfoort JLM, Hommes JE at al. Effect of total breast reconstruction with autologous fat transfer using an expansion
device vs implants on quality of life among patients with breast cancer; a randomized clinical trial. JAMA Surg. 2023;158(5):456-464.
doi: 10.1001/jamasurg.2022.7625. (ol&

GiannottiE, Pasculli M, SellaT et al. ESR essentials: post-treatment breast cancer surveillance from mammography to a more personalized
approach- practice recommendation by the European Society of Breast Imaging. Eur Radiol. 2026 Feb;36(2):837-849.11819-3. doi:
10.1007/500330-025-11819-3. (boi&

Dong J, Esham KS, Boehm L et al. Timeliness of treatment initiation in newly diagnosed patients with breast cancer. Clin Breast Cancer.
2020;20(1):27-35. doi: 10.1016/j.clbc.2019.06.009.

Kulinski W. Postepowanie fizykalne po mastektomiii operacjach odtwdrczych [Physical Management After Mastectomy and Reconstructive
Surgery]. Nowa Klinika 1996;3(8):394-396 (Polish).

Kuliniski W. Physical Therapy in Medical Rehabilitation. Wydaw. Elsevier Urban Partner. Wroctaw 2012, pp. 351-411.

Kulinski W. Balneotherapy in Medical Rehabilitation Wydaw. Elsevier Urban & Partner. Wroctaw 2012, pp. 506-530.

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Wiodzistaw Kulinski

01-496 Warszawa

ul. K Miarki 11b

e-mail: wkulinski52@hotmail.co

ORCID AND CONTRIBUTIONSHIP
Wrtodzistaw Kuliriski - 0000-0002-6419-4030 A @ © @ (& (F
Justyna Szlufik & @ @© @

A —

Work conceptand design, ‘8- — Data collection and analysis, ‘¢ — Responsibility for statistical analysis, (o' — Writing the article, (€ — Critical review, (F - — Final approval of the article

RECEIVED: 02.01.2026 ®OE
ACCEPTED: 10.03.2026 %

735


http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
http://www.doi.org/
mailto:wkulinski52@hotmail.co

