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CUVINTE CHEIE: cancer mamar, kinetoterapie, limfedem, antioxidanti.

OBIECTIVE GENERALE:

- studiul influentei kinetoterapiei asupra celor mai frecvente complicatii postterapeutice in
cancerul mamar;

- studiul compliantei si aderentei pacientelor la un program de recuperare postmastectomie;
histopatologice 1n limfedemul indus experimental sub influenta efortului fizic, suplimentarii cu
un complex antioxidant si asocierii suplimentérii antioxidante cu efortul fizic.

CONTRIBUTIA PERSONALA

Cancerul mamar, precum si tratamentul acestuia, au ca si efecte adverse frecvente scaderea
amplitudinii migcarii, limfedemul, scaderea fortei musculare, fibroza, sindromul dureros
postmastectomie, parestezii la nivelul bratului, tolerantd scazutd fatd de activitatile fizice si
limitari in desfasurarea activitatilor cotidiene, ceea ce determina scaderea calitatii vietii. Pentru a
preveni sau trata aceste complicatii, se recomanda implementarea precoce a programului
kinetoterapeutic.

Studiul 1. Kinetoterapia in cancerul mamar operat

Obiective. Ne-am propus sa studiem la paciente cu cancer mamar operat, la care s-a aplicat
precoce un program Kinetoterapeutic:

- motricitatea de la nivelul articulatiei scapulohumerale,

- simptomatologia postoperatorie.

Loturi. Am realizat un studiu prospectiv pe 140 de paciente, internate in Institutul
Oncologic ”Prof. Dr. Ion Chiricuta” Cluj Napoca, cu diagnosticul de cancer mamar si cu
indicatie chirurgicald de extirpare a glandei mamare. Pacientele au suferit mastectomie radicala
modificatd sau sectorectomie cu limfadenectomie axilara.

Am grupat pacientele in doua grupuri:

a) Grupul interventional (70 de paciente), alcatuit din:

Lotul I - paciente cu hormonoterapie asociata, n=33;

Lotul Il - paciente cu chimioterapie asociata, n=25;



Lotul 111 - paciente care au urmat chimio si radioterapie in preoperator, n=12.
b) Grupul de control (70 de paciente), format din:

Control | - paciente cu hormonoterapie, n=32;

Control I1 - paciente cu chimioterapie, n=25;

Control Il - paciente cu chimio si radioterapie, n=13.

Rezultate

1. Programul kinetoterapeutic postmastectomie, aplicat precoce, determind o imbunatatire
semnificativd a motricitdtii la nivelul articulatiei scapulohumerale, dupa 5 zile la pacientele cu
hormonoterapie asociatd, chimioterapie asociata si cu radio si chimioterapie preoperatorie:

- amplitudinea miscdrii este maxima pentru miscarea de abductie si flexie la lotul cu
hormonoterapie asociata, fatd de lotul de control;

- testele functionale globale prezinta diferente majore intre paciente doar in prima zi, in functie
de tratament, cele mai afectate fiind pacientele cu radio-chimioterapie.

2. Programul precoce kinetoterapeutic postmastectomie determind ameliorarea
simptomatologiei clinice: durere, limfedem, contracturd musculara, tulburari vasomotorii, dupa 5
zile la toate categoriile de paciente, comparativ cu loturile de control. Loturile cu hormonoterapie
sunt cel mai putin afectate, chiar din prima zi.

3. Functionalitatea membrelor superioare postmastectomie, poate fi amelioratd
semnificativ daca programul kinetoterapeutic este aplicat precoce, din prima zi postoperator,
daca este aplicat progresiv, individualizat si sub controlul si indrumarea unui kinetoterapeut.

Studiul 2. Aderenta pacientelor la un program de recuperare postmastectomie

Obiective. Scopul acestui studiu a fost:

- stabilirea unei posibile asocieri intre gradul de aderentd la un program de exercitii fizice si
starea generala de sanatate a pacientelor operate pentru cancer mamar;

- evolutia aderentei pacientelor la programul kinetoterapeutic in timp, pana la 6 luni
postoperator.

Lotul. Toate pacientele din studiu (n=30) au fost internate cu diagnosticul de cancer
mamar, cu indicatie de interventie chirurgicala, fard a prezenta alte diagnostice secundare. In a
doua zi de la internare, pacientele au fost supuse interventiei chirurgicale de mastectomie
radicald modificata.

Rezultate

1. Existd o corelatie puternicad intre modul in care pacientele evalueaza calitatea vietii si
simptomele psihologice pe care le au dupa operatie. Rezultatele analizei statistice nu evidentiaza
o corelatie intre scorul de calitate a vietii si scorul simptomelor fizice. Pacientii din studiu
evalueaza calitatea vietii, In mare parte, bazat pe prezenta sau lipsa simptomelor psihice, cum ar
fi iritabilitatea, ingrijorarea, deprimarea, nervozitatea, disperarea, tensiunea, anxietatea.
Simptomele fizice, cum ar fi: lipsa apetitului, durerea, ameteala, tensiunea, greturile, oboseala,
problemele digestive, nu reprezinta criterii determinante in aprecierea calitatii vietii.

2. Pacientele, care au prezentat o aderenta crescuta la programul de exercitii fizice la o
lund postoperator, si-au pastrat nivelul de activitate fizicd si la 3 si 6 luni postoperator.
Numeroase studii, bazate pe Teoriile schimbarii comportamentale, concluzioneaza ca ajutarea
pacientei Tn a-si fixa obiective personale si incurajarea s isi monitorizeze in scris nivelul zilnic
de activitate fizicd, au un efect pozitiv asupra cresterii nivelului de activitate fizica.



Monitorizarea exactd a nivelului activitdtii fizice si utilizarea criteriilor de monitorizare
prestabilite imbunatatesc mentinerea comportamentelor legate de activitatea fizica la 6- 9 luni.

Studiul 3. Efectul unui complex de antioxidanti si al efortului fizic asupra
limfedemului indus experimental

Obiective. Ne-am propus sa urméarim la animale cu limfedem indus chirurgical:
a) modificarile balantei oxidanti/antioxidanti:

- in efort fizic;

- sub influenta suplimentarii cu un complex antioxidant;

- sub influenta suplimentarii antioxidante si a efortului fizic;

b)sensibilitatea algica.

Loturi. Loturile (n=10 animale/lot) au fost formate din sobolani rasa Wistar, in varsta de
6-7 luni, avand o greutate de 280-300 g si au fost grupati astfel:

Lotul I — martor;

Loturile 11-V au fost operate pentru extirparea ganglionara axilard dreapta;

Lotul III: a fost supus si efortului fizic;

Lotul 1V a fost suplimentat cu un complex antioxidant;

Lotul V a fost supus efortului fizic si suplimentarii cu un complex antioxidant.

Rezultate

1. Limfedemul indus experimental determind scaderea semnificativa a stresului oxidativ
in ziua 21 pe seama valorilor malondialdehidei, cresterea semnificativa a volumului membrului
anterior drept, incepand cu ziua 3-a, urmata de scaderi pana in ziua 21 si scaderi semnificative

2. Efortul fizic la animale cu limfedem indus experimental determind scadderea
semnificativa a stresului oxidativ pe seama malondialdehidei in ziua 21, cresterea semnificativa a
volumului membrului anterior drept, incepand cu ziua 3-a, urmata de scaderi pana in ziua 21 si
initiale.

3. Suplimentarea cu un complex de antioxidanti la animale cu limfedem indus
experimental determina scaderea stresului oxidativ pe seama malondialdehidei, in ziua 21,
valorile fiind cele mai scazute semnificativ fata de martori, cresterea semnificativa a volumului
membrului anterior drept, urmata de scaderi in ziua 21 si scaderea semnificativa a ale pragului

4. Terapia asociatd efort fizic si suplimentare cu un complex de antioxidanti determina
scaderea semnificativa a stresului oxidativ pe seama malondialdehidei in ziua 21 fata de martori,
cresterea semnificativad a volumului membrului anterior drept, incepand cu ziua 3-a, urmata de
in ziua 3 si 7, urmate de cresteri fatd de valorile initiale.

5. Suplimentarea cu un complex de antioxidanti a animalelor cu limfedem indus
chirurgical are efecte favorabile semnificative de scadere a stresului oxidativ, fatd de terapia
asociata efort fizic si complex de antioxidanti, scaderea malondialdehidei este maxima, valorile

.....

Studiul 4. Modificarile histopatologice induse de efortul fizic si suplimentarea cu
antioxidanti in limfedemul experimental



Obiective. Tn studiul de fatdi am urmirit la un model de limfedem experimental
modificarile histopatologice vasculare si musculare produse de:
- administrarea unui complex de antioxidanti;

- efortul fizic;
- administrarea unui complex de antioxidanti si efort fizic.

Loturile. Loturile (n=10 animale/lot), formate din sobolani rasa Wistar, in varsta de 6-7
luni, cu greutatea de 280-300 g, au fost grupate astfel:

Lotul I: control;

Lotul Il: animale supuse probei de efort fizic;

Lotul I11: animale suplimentate cu un complex de antioxidanti;

Lotul 1V: animale suplimentate cu un complex de antioxidanti si supuse probei de efort
fizic.

Rezultate

1. Limfedemul experimental determind la nivelul pachetului vasculonervos vasodilatatie
si infiltrat inflamator, iar la nivel muscular, neoformatie vasculara limfatica si fibroza musculara.

2. Efortul fizic in conditii de limfedem experimental determind la nivelul pachetului
vasculonervos vasodilatatie sanguina si limfatica, infiltrat inflamator mononucleal discret si la
nivel muscular, neoformatie vasculara limfatica si fibroza intensa.

3. Suplimentarea cu un complex de antioxidanti in conditii de limfedem experimental
determina la nivelul pachetului vasculonervos vasodilatatie sanguina si limfatica, infiltrat
inflamator redus si la nivel muscular reducerea fenomenelor de neoformatie vasculara si fibroza
redusa.

4. Suplimentarea cu un complex de antioxidanti si efort fizic in conditii de limfedem
experimental determina la nivelul pachetului vasculonervos modificari variabile (aspect normal
sau vasodilatatie), infiltrat inflamator discret si la nivel muscular scaderea neoformatiei si fibroza
masiva.

5. Asocierea unui complex de antioxidanti si efortul fizic in conditii de limfedem
experimental determind reducerea intensitdtii fenomenelor de limfedem si poate fi utilizatd ca
terapie de perspectiva in ameliorarea acestuia.

CONCLUZII GENERALE

1. Aplicarea precoce, in primele cinci zile postoperator a unui program kinetoterapeutic la
paciente postmastectomie, tratate preoperator cu hormonoterapie, chimioterapie si cu radio-
chimioterapieterapie, contribuie la imbunatatirea motricitatii la nivelul articulatiel
scapulohumerale si la ameliorarea simptomatologiei clinice.

2. Aderenta la programul kinetoterapeutic de recuperare depinde de perceptia calitdtii
vietii si creste longitudinal In timp de 3-6 luni, ceea ce poate contribui la cresterea calitatii vietii
pacientelor.

3. Exercitiul fizic din cadrul programului kinetoterapeutic la paciente postmastectomie
este regional si de intensitate scazuta.

4. Modelul experimental de limfedem indus la sobolani femele atestd implicarea SO in
fiziopatologia limfedemului.

5. Efortul fizic postlimfedem experimental este o solicitare generala, de intensitate
scazuta.



6. Studiile experimentale pe sobolani femele cu limfedem indus, asociat sau nu cu efort

.....

algice.

7. Suplimentarea cu un complex AO a animalelor sobolani femele cu limfedem indus
chirurgical are efecte favorabile semnificativ crescute, fata de terapia asociata efort fizic si AO,

8. Intensitatea scazutd a exercitiului fizic la paciente si a efortului fizic la animale ar
putea avea efecte antioxidante, care ar putea contribui la cresterea capacititii de aparare
antioxidative.

9. Studiul histopatologic privind asocierea unui complex AO si efortul fizic in conditii de
limfedem experimental, arata reducerea fenomenelor de limfedem si recomanda acest tratament
ca terapie de perspectiva in ameliorarea acestuia.
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KEY WORDS: breast cancer, physiotherapy, lymphedema, antioxidants.
GENERAL OBJECTIVES:

- the study of the influence of physiotherapy on the most common post- therapeutical
complications in breast cancer;

- the study of patient’s compliance and adherence to an exercise program after surgery for
breast cancer;

- the study of the oxidant/antioxidant balance changes, pain sensitivity and
histopathological changes in experimentally induced lymphedema under the influence of
physical effort, supplementation with an antioxidant complex and the combination of antioxidant
supplementation with physical effort.

PERSONAL CONTRIBUTION

Breast cancer, as well as its treatment, has frequent complications such as decreased
range of motion of the scapulohumeral joint, lymphedema, decreased muscle strength, fibrosis,
postmastectomy pain syndrome, arm paresthesia, low tolerance for physical activity, and
limitations in activities of daily living. These complications influence the quality of life. To



prevent or treat these complications, it is recommended that a physiotherapy program should be
implemented immediately after breast surgery.

1% study. Physical therapy in breast cancer

Objectives. We studied:

- therange of motion of the scapulohumeral joint,

- postoperative symptomatology in patients with breast cancer surgery, with and without
physical therapy.

Groups. We conducted a prospective study on 140 patients from “Prof. Dr. lon
Chiricutd" Institute of Oncology ClujNapoca, diagnosed with breast cancer and with
recommendation for surgery. Patients underwent modified radical mastectomy or lumpectomy
with axillary lymphadenectomy.

We grouped the patients into two groups:

a) Intervention group (70 patients), consisting of:

Lot | - patients with associated hormone therapy, n = 33;

Lot Il - patients with associated chemotherapy, n = 25;

Lot Il - patients who followed chemo and radiotherapy, n = 12.

b) Control group (70 patients), consisting of:

Witness | - patients with hormone therapy, n = 32;

Witness Il - patients with chemotherapy, n = 25;

Witness 111 - Chemo and Radiotherapy patients, n = 13.

Results

1. Early physiotherapy after breast surgery improves significantly the range of motion in
scapulohumeral joint; after 5 days of physiotherapy in patients with hormone, chemo and
radiation and chemotherapy. The obtained results were:

- significantly improved range of motion for abduction and flexion, compared to the
witness group;

- global functional tests show major differences between patients only on the first day,
depending on treatment, the most affected being patients with radio-chemotherapy.

2. Early physiotherapy ameliorates postoperative symptoms like: pain, lymphedema,
muscle contracture, vasomotor disturbances in each interventional group, compared to the
witness groups.

2" study. Adherence to a recovery exercise program after mastectomy

Objectives.
- establishing a possible association between the degree of adherence to a recovery
exercise program and the general state of health in patients with breast cancer;



- the evolution of patient’s adherence to the recovery exercise program over time, up to 6
monthsafter surgery.

Group. All patients in the study (n = 30) were diagnosed with breast cancer, without any
secondary diagnoses and received recommendation for surgery. Patients from the study
underwent modified radical mastectomy.

Results

1. There is a strong correlation between how patients assess the quality of life and the
psychological symptoms they experience after surgery. The results of the statistical analysis do
not reveal a correlation between the quality of life score and the physical symptoms score.
Patients in the study assess the quality of life, largely based on the presence or absence of
psychological symptoms such as irritability, depression, nervousness, despair, tension, anxiety.
Physical symptoms such as lack of appetite, pain, dizziness, tension, nausea, fatigue, digestive
problems are not critical criteria for assessing the quality of life.

2. Patients who showed increased adherence to the exercise program at one month after
surgery, maintained their physical activity level at 3 and 6 months after surgery. Numerous
studies, based on the Theories of Behavioral Changes, conclude that helping the patient to set
personal goals and encouraging them to monitor their daily physical activity level in writing has
a positive effect on the increase in physical activity levels. Precise monitoring of the physical
activity level and the use of predefined monitoring criteria improve the maintenance of physical
activity behaviors at 6-9 months.

3" study. The effect of an antioxidant complex and physical effort on experimental
lymphedema

Objectives. In animals with experimental lymphedema, we wanted to investigate the
following:

a) the changes in the oxidant/antioxidant balance:

- with physical effort,

- with antioxidant supplementation,

- with physical effort and antioxidant supplementation;

b) pain sensitivity.

Groups (n=10 animals): female Wistar rats, 6-7 months old, weigh 280-300g:

Group I: witness;

Groups 11-V: underwent surgery for right axillary lymph node dissection;

Group I11: with physical effort after surgery;

Group IV: with antioxidant supplementation;

Group V: with physical effort and antioxidant supplementation.

Results

1. Experimentally induced lymphedema determines significant decrease in oxidative
stress on day 21 due to malondialdehyde values, significant increase in right foreleg volume



from day 3, followed by decreases to day 21, and significant decrease in pain sensitivity
threshold with maximum values on days 3 and 7, compared to the initial values.

2. Physical effort in animals with experimentally induced lymphedema determines a
significant decrease in oxidative stress due to malondialdehyde on day 21, significant increase in
right anterior right volume from day 3 followed by decreases to day 21 and significant decrease
in pain sensitivity, with maximum values on day 3 and 7, compared to the initial values.

3. Supplementation with an antioxidant complex in animals with experimentally induced
lymphedema determines a decrease in oxidative stress due to malondialdehyde on day 21, the
values being the lowest relative to controls, the significant increase in the right anterior limb
volume followed by decreases on day 21 and a significant decrease in pain sensitivity threshold,
with peak values on day 3 and 7 followed by increases over the initial values.

4. Associated physical effort and antioxidant supplementation leads to a significant
decrease in oxidative stress due to malondialdehyde on day 21 compared to controls, significant
increase in right anterior limb volume from day 3 followed by decreases to day 21, significant
decreases in pain sensitivity threshold with maximum values on day 3 and 7, followed by
increases compared to the initial values.

5. Supplementation with an antioxidant complex has benefits on decreasing oxidative
stress, compared to exercise-associated antioxidant complex therapy, lymphedema values are at
the lowest level and pain sensitivity significantly increases.

4™ study. Histopathological changes induced by physical effort and antioxidant
supplementation in experimental lymphedema

Objectives.We observed histopathological changes in vascular and muscular tissue in a
model of experimental lymphedema produced by:

- administration of an antioxidant complex;

- physical effort;

- administration of an antioxidant complex and physical effort.

Groups: The groups (n = 10 animals / group), of 6-7 months old Wistar rats weighing
280-300 g, were grouped as follows:

Group I: witness;

Group Il: animals with physical effort;

Group I11: animals with antioxidant supplementation;

Group IV: animals with antioxidant supplementation and physical effort.

Results

1. Experimental lymphedema causes vasodilatation and inflammatory infiltrate,
lymphatic neoformation and muscular fibrosis.

2. Physical effort in experimental lymphedema determines vasodilatation in blood and
lymphatic vessels, discreet inflammation, lymphatic vessel neoformation and severe fibrosis.



3. Antioxidant supplementation in experimental lymphedema causes vasodilatation in
blood and lymphatic vessels, discreet inflammation, reduced neoformation process and mild
fibrosis.

4. Antioxidant supplementation and physical effort in experimental lymphedema causes
variable changes (normal aspect or vasodilatation), discreet inflammation, reduced neoformation
and massive fibrosis.

5. Associating antioxidant supplementation with physical effort in experimental
lymphedema leads to the lymphedema reduction and may be used as therapy for lymphedema.

GENERAL CONCLUSIONS

1. Early application of physiotherapy in patients with mastectomy, treated preoperatively
with hormone therapy, chemotherapy and radio-chemotherapy therapy, contributes to
improvement of scapulohumeral joint’s range of motion and clinical symptomatology.

2. Adherence to the recovery exercise program depends on the perception of quality of
life and increases longitudinally within 3-6 months, which can contribute to improvement in
patients’ quality of life.

3. Physical exercise within the physiotherapy program after breast cancer surgery is
regional and low intensity.

4. The experimental model of induced lymphedema in female rats attests the involvement
of oxidative stress in the pathophysiology of lymphedema.

5. In animals with experimental lymphedema, physical effort is general and low intensity.

6. Experimental studies in female rats with induced lymphedema, whether or not
associated with physical exercise, lead to a significant decrease in the oxidative stress after 21
days and significant decrease in algal sensitivity at 3 and 7 days.

7. Antioxidant supplementation of the female rats with induced lymphedema has
significantly favorable effects compared to associated therapy: antioxidant supplementation and
physical effort, with decreases in oxidative stress and increases in the algal sensitivity.

8. Low intensity physical exercise in patients and low intensity in physical effort in
animals could have antioxidant effects and could contribute to increasing the antioxidant defense
of the cells.

9. The histopathological study on the association of an antioxidant complex and physical
effort in experimental lymphedema shows the reduction of lymphedema and recommends this
treatment as a prospective therapy in its improvement.
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