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Abstract

Background: Radiation therapy is a necessary component of breast cancer complex treatment
program, that reducing the frequency of relapses and increasing the life expectancy of patients. Daily
fractions use of 2 Gy to a total focal dose of 50 Gy is the traditional standard scheme for radiotherapy
treatment. However, like any other treatment method, radiation therapy provides a variety of adverse
effects on normal tissues in the irradiated field. Acute radiation reactions of the skin are one of the
most frequent side effects of this type of treatment. A practical solution to the problem is development
of acceptable treatment regimens to achieve better local control with a minimal risk of toxic effects for
normal tissues.

The aim of the present study is the incidence assessment of skin toxicity after a daily using of 2.7
Gy to a total dose of 43.2 Gy to the patient’s breast

Methods: Study design is non-randomized clinical trial. From 2014 to 2017 years, 160 women
with breast cancers, who were treated by the hypofractionated radiation therapy after surgical
operations. The skin toxicity was examined at the end of the treatment, 3 and 6 months after
treatment by the international scale for assessing criteria of acute radiation reactions developed by
the American Radiation Therapy Oncology Group (RTOG, 1995). Mann-Whitney U test was used for
comparing acute toxicity rate between patients treated with hypofractionation and traditional
radiotherapy. A p value of <0.05 was taken as significant. The whole analysis was performed with
SPSS ver.20 software.

Results: It was designated that skin of the patients is well tolerated for hypofractionated
radiotherapy, due to lower fractional doses of radiation it gives good results: more than 80% of
patients had no toxicities at all with the treated schedule. The rate of mild toxicity (> grade 2) was
minimum in these patients (p=0.023).

Conclusions: The use of hypofractionated regime of radiation therapy does not increase normal
tissues damage and frequency of acute radiation complications. However, some toxic events may
take time to develop.
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FocypnapcTBeHHbIN MEOQULMHCKUIM YHUBepcUTeT ropoga Cemen,
Kacdhenpa oHkonorum u Bu3yanbHoM AMarHoCTUKW,
r. Cemen, Pecnybnuka KasaxcraH

AkTyanbHocTb: [TyyeBas Tepanus sBnseTcs 06s3aTenbHbIM KOMNOHEHTOM KOMMAEKCHOTO NeYeHns
paKka MOJIOYHOM Kenesbl, CHWXas 4acTOTy PeuuayMBOB M yBENWYMBasi NPOAOIKUTENBHOCTb KWU3HM
naumeHToB. TpaguMUMOHHOM CTaHOAPTHOM CXEMOW NpPOBEAEHWS Ny4eBOM Tepanuu  SBNSETCS
noasegeHue 2 peit exenHeBHbIMY (hpakLmMaMn 4o CyMMapHoi oyarosoit fo3el 50 I'p. Ho, kak u gpyrue
MeTOoAbl NeYeHuns), NiydeBas Tepanus MoXeT AaBaTb pasHoobpasHble N0BOYHbIE 3hPEKTbI, AENCTBYS Ha
HOpMarnbHble TkaHW B 0bnyyaemom nonie. OCTpble NyyeBble peakuun KOXW SBRSIOTCA OAQHUM W3
Hanbonee yactbix NOBOYHbIX 3GhheKTOB NOAOOHOrO BUAa neyeHus. [ns pelleHns aaHHon npobnemol
HeobxoauMMo paspaboTaTb NpUEMMNEMble CXEMbl NEYEHWUSt AN OOCTUXKEHUS JTyYLLero JoKasbHOro
KOHTPOIS C MUHUMASTbHBIM PUCKOM BO3HUKHOBEHMUS TOKCUYHBIX 3(O(DEKTOB Y HOPMAmbHbIX TKAHEN.

Llenbto HacTosLEro uccneaoBaHus SBNSAETCS OLEeHKa YacTOTbl OCTPbIX NYYEBbIX peakuuii KOXu ¢
MCNOMNb30BaHNEM EXEAHEBHOTO (hpakuMoHupoBaHusa 2,7 'p 4o cymmapHon fo3bl 43,2 [p Ha obnacTb
MOJIOYHOW Xenesbl.

MeToabl: [u3aiH uccnefoBaHWs — HepaHOOMU3MPOBAHHOE KMWHWYECKOe uccnefoBaHue. 3a
nepuog ¢ 2014 no 2017 rr. Hamm GbINM NpoaHaNU3MPOBaHbl pe3ynbTaTthl neyeHnst 160 naumeHTok ¢
PaKkOM MOJIOYHOW Kenesbl, MoMnyuMBLME TMNOPaKLMOHUPOBAHHYID JlyYeByl) Tepanuio nocre
XVMPYPrMYeckoro neveHuns. MccnenoBancs KOXHbIM MOKPOB HAa HanWuMe TOKCUMYHOMO addekta B
COOTBETCTBAW C MEXAYHAPOOHOM LUKaNOW OLEHKU KPUTEPUEB OCTPbIX Jy4eBblX MOBPEXOEHMHN,
paspaboTaHHbIXx AMEepUKaHCKON OHKOMOrMYECKOM rpynmnon no paguauuonHon Tepanun RTOG (Radiation
Therapy Oncology Group, 1995) B KoHUe neyeHus, cnyctd 3, 6 MecsaueB nocne neyenus. Ons
CPaBHEHMSI OCTPOM TOKCMYHOCTM Obin mcnonb3oBaH U-kputepuin MaHHa-YUTHM Mmexay rpynnamm,
NonyYyaBLWUMK NeYeHre No runodpakLMOHMPOBAHHON M CTaHAapTHON cxeme. [pn 3HaveHnn p MeHee
0,05 pasHuUa cuMTaeTCs CTATUCTUYECKM 3HauMmoi. Becb aHanm3 Obin npoBegeH C MOMOLLBH
nporpammHoro obecneyenns SPSS ver.20.

PesynbTathl: [MnodpakymoHnpoBaHHas nyyeBas Tepanusi, BCIEACTBUE MEHbLINX (DPaKLUMOHHBIX
[03 00rnyyYeHns Ha KOXHble MOKPOBbI, AAET Xopolume pesynbTathl; 6onee yem y 80% nauueHToB He
BbIN0 3aPMKCUPOBAHO Ny4eBbIX peakuuii. CpeaHsis TOKCUYHOCTb (> 2-i cTeneHu) bbina MUHUMansHOM
y aTux nayuentos (p = 0,023).

BbiBoa: HecMoTps Ha TeopeTuyeckne M UCTOpUYECKne Npeanochiiiki, O NPUMEHEHWUN Pa3MYHbIX
PEXWMOB JTy4€BOM TEPanuK, KOTOPbIE MOTYT YBEINYUTL YACTOTY OCTPbIX NyYeBbIX OCMOXHEHWN, Kak
NpaBuno, MpU Hawem onbiTe rMNogPaKUMOHMPOBaHUS He OblnK yBENMYeHbl AaHHble MOKasaTenu.
OpHako N5 NPOSIBIIEHNS HEKOTOPbIX TOKCUYECKUX SBMEHMUIA MOTYT NOHAZ00UTLCS AECATUNETUS.

Knroyeenle crosa: nyyesas mepanus, pak MOSTOYHOU Xesnesbl, 2UnohpakyUuoHUposaHue, ocmpast
peakyus.
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BAFOAPJNIAMACBIHOA TMMNO®PAKLIUAJNIAHFAH COYIENIK
TEPANMUA KE3IHAE TEPI XXAMbUIfbICbIHbIH
TOKCUKAIJbIK KACUETTEPIH BAFAJIAY

EBrenma 0. KocbimbaeBa, http//orcid.org/0000-0003-2893-0384
Tac6onar A. AgbinxaHoB, http//orcid.org/0000-0002-9092-5060
Annyp C. Bancan6aesa, http//orcid.org/0000-0002-7092-7448

Cemen KanacbiHbIH MemnekeTTik MegMunHa yHMBepcuTteTi, OHKONOrmsa xaHe
Bu3yanbAi gnarHoctuka kacdegpacol, Cemen K., Kazakcran Pecny6nukachbl

©3exTinik: Coaynenik Tepanus - 6yn cyT 6€3i KaTepni iCifiH KeleHai emaeyaiH MIHAETTi KOMMOHEHTI,
peunanBTEPAIH XUININH alaiTy XoeHe nauMeHTTepaiH, eMmip Cypy Y3akTblifbiH apTTbipy. Caynenik
Tepanus YLUiH 48CTYpAi CTaHAapTThbl cxemachl - 2 ['p KyHAenikTi dpakumusnapgbl xannbl 50 p-ka gewinri
[o3ara [eiiH xeTkisy. bipak empeyaiH, 6acka opicTepi CysKTbl Cayneni Tepanus coyneneHgipinreH
epicTeri KanbInTbl TiHAEpre acep eTeTiH SPTYPSi kaHaMma acepnepai Tyablpybl MyMKIH. TepiHiH LWyFbin
paguaumsnbik peakumsnapbl - 6yn eMHiH TYpiHiH Xui xaHama acepi. byn MaceneHi wewly YyLliH
KanbinTbl yNnanapha TOKCUKanblK 8cep MUHUMAandbl TOYeKeniMeH aKkchl nokanbabl 6akpinayFa Kon
KETKI3Y YLLIH Konansbl eMAey PeXxMMIEPIH xKacay Kepex.

3epTTeyAiH MaKcaTbl - TOYNIKTIK pakumsacbiHbiH 2,7 p-geH bepy kemeriveH 43,2 p-Fa feiiH
Keyae alMarblHbIH, Xanmbl 403aCbiH KONAaHy apKblibl Tepigeri WyFbln paguaumusnblk peakumsnapabiH
XuiniriH 6aranay.

Ogictepi: 3epTTeyaiH An3anHbl - Byn Ke3AencoK emec KnmHukanblk 3epTTey. 2014 xbingan 2017
XblNFa AeniH. 6i3 onepaumusigaH KeiH rmnodpakumsnanfaH coyneni Tepanus anFaH cyT 6e3i katepni iciri
Bap 160 HaykacTapabl emaey HoTwxenepiH Tangagblk. bis 3 xoHe 6 angaH kediH emgey COHplHAA
Awmepukanablk O6bip ToBbl paguaumnsnelk Tepanua RTOG (Radiation Therapy Oncology Group, 1995)
a3ipnereH xanblkapasblK LKanackl baranay Kputepuinepi WyFbin paguaumssiblk xxapakat, Conkec Tepi
ynbl acepi bonybiH 3epTTeai. YbITTbiNbIFbIH CaNbICTbIPY YLWIH rUnodpakumsnaHFaH XaHe CTaHgapTThl
cXema eHAenreH Tontapbl apacbiHgarbl U-MaHH-YUTHM TecT nanpanadbingel. P maHi 0,05-0eH kem
fonca, ambipMalbINblK CTAaTUCTMKANbIK MaHbI3abl Gonbin caHanagbl. bykin Tangay SPSS 20
GaFgapnamarnblk KamTamachi3 eTy4iH KeMeriMeH Xy3ere acbIpbligbl.

Hatnxenepi: Tepire coyneneHy a3 dpakumsnbik Ao3a 6annaHbiCTbl rnodpakumsnasfaH cayneni
Tepanus, xakcbl HaTWxe 6epeni; HaykactapablH 80% - HaH acTambl paguauusnbIk peakuusnapra ve
Bonmagb!. OpTalua ybITTbinbIFbl (> 2-Wi gopexeni) ocbl HaykacTtapra (p = 0,023) eH a3 bonge!.

KopbITbIHAbI: Coynenik Tepanus LWYFbin paguaumusnbik ackblHynapAblH, XuiniriH apTTeipyFa akenesi,
TYPNi pexvuMaepiH nanganaHy TeopusnblK XaHe Tapuxu OH KapamacTaH, agetTte, 6yn caHaap 6i3gin
Toxipubene ken GornraH xok. Ananaa kenbip KyobinbicTap oHgaraH Xbinaap 60Mbl Aamybl MyMKiH.

Hezizzi ce3dep: caynenik em, cym 6e3i 0bbipbl, 2unoghpakyusinaHobIpy, xedemn acep.
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Introduction

Breast cancer is the most commonly occurring
cancer in women, comprising almost one third of
all malignancies in females. It is second only to
lung cancer as a cause of cancer mortality, and it
is the leading cause of death for Kazakhstan
women between the ages of 40 and 55 [15]. The
global incidence is expected to reach 2 million per
year to 2030, due to the increasing number of
proportions from developing countries [12].

Breast cancer occupies a leading position
among all malignant neoplasms at women in the
Republic of Kazakhstan. Specific gravity of breast
cancer of the first and second stages was 80.6%,
the mortality rate was 7.8 cases per 100 thousand

population in the structure of oncological
morbidity in 2014 [4].
Oncological and cardiovascular diseases

cause death in 71% of all disease cases in
Europe and Asia according to the World Health
Organization data. According to forecasts,
mortality and morbidity from malignant neoplasms
until 2020 around the world will increase by 2
times [8, 19].

Diagnosis of breast cancer in the late stages
of the disease leads to high mortality among the
female population. Most likely, this is due to a low
level of awareness of the population about the
screening programs, the lack of oncological
alertness. But, also, it is not excluded that the
increase in mortality from breast cancer depends
on inadequate approaches to special treatment.

In recent years, approaches to the treatment
of breast cancer are changing. This fact is
associated with an increase in the number of
detected diseases at early stage due to diagnosis
of screening programs. Thus, breast conserving
procedures are increasingly being used; taking
into account the smaller volume of tumors, new
data on the molecular genetic structure of
cancers and their effect on chemotherapy and
targeted therapy have been obtained.

Choice of rational and adequate treatment of
breast cancer is very complex. This is due to
variety of options of the clinical manifestation and
the course of disease and, therefore, necessity at
planning of the treatment to take into account a
variety of factors, any of which can be decisive in
the prognosis of the disease [16, 20]. The current
and opportunities for the treatment of breast
cancer is determined by the clinical,
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morphological and biological characteristics of the
tumor: the content of steroid hormone receptors,
the expression of HER2neu (a membrane protein
from the epidermal growth factor receptor family),
the degree of malignancy depending on the
proliferative index, the presence of signs of
vascular tumor invasion, and also the prevalence
of the process (stage of the disease), the age of
the patient [6, 9].

A distinctive feature of the modern approach
to the treatment of patients with breast cancer at
early stage is performance of organ-conserving
surgery. At the same time radiation therapy (RT)
of the breast is carry out traditionally for
improvement of the radicalism of organ-
conserving treatment and ensure of local control.
RT is distributed at the area of regional
metastasis.

There are evidences that 5-year frequency of
recidivisms reduces from 28 to 7% after providing
of radiation therapy at breast-conserving
treatment of breast cancer [2, 13].

However, it is necessary to take into account
role of RT use that can leads to the development
of the number of serious complications [1, 5].

Modern questions about the use of RT in the
treatment of breast cancer of stage I-Il are still
unresolved. Decision of this problem passes in
two directions: the definition of the indications to
use and improvement of methods of radiotherapy.
It must reduce the number of complications and
increase the effectiveness of the treatment.

As the analysis of the literature data showed,
all along the development of RT are constantly
changing options and methods of radiation
exposure [17, 21]. The current standard is the
exposure of the rest of the breast and, if
indicated, regional zones in the total focal dose of
2 Gy, 5 times a week (up to 50 Gy to the whole
breast) and 10-16 Gy - local irradiation of the bed
of the resected tumor. However, the question of
the postoperative increasing in focal dose to the
tumor after the traditional 50 Gy remains
controversial. Thus, the Lyon study showed no
difference in recurrence rate in patients who
received (4.5%) and did not receive (3.6%) local
irradiation of the tumor bed [3].

Decreasing of duration of radiotherapy leads
to reducing of time and cost of treatment [14]. The
risk of complications is related to the volume and
kind of normal tissues, which are in the radiation
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field, and to the number of fractions and / or the
quantity of single and cumulative doses of RT.

In the Canadian study and in the START study
patients were randomized to two groups that
received conventional daily radiotherapy for 5
weeks and hypofractionated radiation therapy
(HFRT) for 3 weeks. In the Canadian study, which
included more than 1,200 patients, some patients
received 42.5 Gy in 3 weeks, the other part - 50
Gy in 5 weeks (without further action). The
frequency of local recidivisms was 6.2% and
6.7% for 10 years of follow up, regardless of age,
size of the primary lesion and the type of systemic
therapy. The study START compared patients
who received 50 Gy in 5 weeks and 40 Gy in 3
weeks. Recurrences of breast cancer in the
groups was 3.4%, with an average follow-up of 6
years [11, 18]. Cosmetic results and indicators of
radiation reactions were better in groups with
HFRT. The data suggest that current techniques
of RT may provide an alternative to traditional
radiotherapy.

Thus, despite the widespread use of RT in the
treatment of early breast cancer, it is necessary to
choose an adequate HFRT mode after breast
surgery for maintenance the advantages of this
approach, without increasing the incidence of
toxicity to normal tissues. In connection with the
development of HF regimes than radiotherapy is
very urgent [10].

Our study is expected to obtain results that
characterize the economic acceptability and
clinical safety of the method in the Republic of
Kazakhstan.

First implementation of the economic
evaluation of the impact of the different radiation
treatment variants is planned that takes into
account key factors in life expectancy and
disease-free interval.

The aim of the present study is to compare
skin toxicity after HFRT at patients with breast
cancer after surgical treatment using a regimen of
2.7 Gy per fraction to a total dose of 43.2 Gy with
those of a group of patients treated with
traditional fractionation schedule.

Methods

From January 2014 to July 2017, were
examined 160 female patients who underwent
surgical treatment for breast cancer in Regional
Oncology center of Semey. Eligibility criteria
include patients with histologically verified breast
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cancer undergone surgery, T < 2 cm, with
negative surgical margins. Patients received
concurrent chemoradiotherapy, patients with
cancer of other localization or with distant
metastases, also with serious non-malignant
disease (e.g. cardiovascular or pulmonary),
severe mental or physical disorders were
excluded from the study.

All patients signed written informed consent
before start treatment following the rules of our
university. There is a permission of Ethic
Committee Ne5 from 12.03.2014.

All patients included in the study passed
topometry preparation on the CT simulator GE
OPTIMA ST580 (CT simulator is a computer X-
ray tomography simulator for virtual modeling of
the irradiation zone. It consists of a spiral
computer tomography with a flat table deck, as
well as a system of moving laser pointers).
Three radiopaque points are applied to the
patient's skin (at the center of the body, as well
as at the intersection of laser beams on the
lateral surfaces). The CT simulation is performed
on a computer tomography with a step of 2.5-5
mm. The resulting images are transmitted to the
Eclipse treatment planning workstation, where
the radiologist is gradually delineating the critical
organs (spinal cord, heart, and lungs, liver). The
number of irradiation fields, the sizes and their
mutual arrangement were selected individually
for each patient, taking into account the
anatomical  structure. Radiation treatment
performed by a distant method on gamma-
therapeutic devices Terabalt (GK60T03, Czech
Republic, 2008), Teragam (GIK-9-4, Czech
Republic, 2006), and Truebeam linear accelerator
(Varian medical systems, USA 2013).

All patients were planned for radiotherapy
according anatomical points: the upper border is
the level of the sternoclavicular junction; medial
border is along the middle of the sternum; lower
- 2 cm below submammary (transitional) folds;
lateral — on 2 cm laterally to the palpable
mammary gland tissue, usually along the mid-
axillary line.

In addition, patients were also planned for RT
to supraclavicular fossa when there was
histopathological evidence of axillary node
metastases. The treatment was planned with a
goal of 100% volume of PTV to be covered by
95% isodose line as in Picture 1.
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Picture 1.‘CT planning of RT of patient after breast-conserving surgery.

The skin toxicity was examined at the end of
the treatment, 3 and 6 months after treatment by
the international scale for assessing criteria of
acute radiation reactions developed by the
American Radiation Therapy Oncology Group
(RTOG, 1995) [7]. Mann-Whitney U-test was
used for comparing acute toxicity rate between
patients treated with HFRT and traditional RT. A
p value less than 0.05 were taken as significant.
The whole analysis was performed with SPSS
ver.20 software.

Patients and tumor characteristic, N (%).

Results

Patients and disease characteristics are
shown in Table 1. Median age was 56.5+10.9
(range 35.4-81.5). More often tumor histology
type included invasive ductal (45.5%), the size of
primary tumor is corresponded to T2, and stage
was lIA 39.6% by TNM classification (65%). Also
all patients were divided by type of surgical
treatment, breast conserving surgery- 9.7%,
mastectomy — 90.3%.

Table 1.

Patients and tumor characteristics. TRT HFRT
Laterality Left-sided 46 (57.4%) 42 (52.5%)
Right-sided 35 (43.7%) 38 (47.5%)
Stage I 5(6.4%) 13 (16.3%)
lla 31 (39.6.%) 28 (35.0%)
1B 30 (37.7%) 26 (32.5%)
A 5(4.7%) 4 (5.0%)
[IB 9(11.6%) 9 (11.2%)
T size T1 5(6.3%) 11 (13.8%)
T2 48 (60.0%) 52 (65.0%)
T3 15 (18.8%) 10 (12.5%)
T4 12 (14.9%) 7 (8.7%)

All patients were considered to have mild skin
reaction with G1, moderate skin reaction for those
with G2. The overall frequency of skin toxicity was
reported in Table 2.

More than 80% of our patients had no
toxicities at all with the treated schedule. The rate
of mild toxicity (> grade 2) was low in these
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patients (p=0.23). None of our patients developed
any symptomatic evidence of radiation
pneumonitis at three months after completion of
treatment. Then, the number of toxicity events is
so low that no firm conclusion can be drawn from
our data regarding the oncological safety of this
procedure in patients.
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Table 2.
Skin toxicity (RTOG scale) at 160 patients.
Grade 0 Grade 1 Grade 2
HFRT TRT HFRT TRT HFRT TRT

After RT 66(82.3%) 48(59.6%) 14(17%) 26(32.5%) 3(3.8%) 8(10.1%)

3 months 74 (93%) 67(83.2%) 7 (9%) 15(19.1%) - -

6 months 80 (100%) 80 (100%) - - -
Discussion in most patients. Also, none of our patients

Adjuvant HFRT for breast cancers has been
practiced in the UK for a long time. The START
Trials have proved the effectiveness of the same in
their population [11]. Clinicians in Kazakhstan
remain skeptical to adopt a hypofractionated
schedule for their patient population; who they feel
belong to a different race than our western
counterparts. The mean age of presentation is also
younger in this population and patients mostly
present with advanced stage of disease. This study
reports the preliminary results of 135 patients of
breast cancer treated with the START Trial B
hypofractionated schedule of 40 Gy in 15 fractions
over 3 weeks for chest wall and breast conserved
patients (which were followed by a boost) between
May 2011 and July 2012. Of 135 patients, 45%
patients had a breast conserving surgery whilst the
rest had been treated with a mastectomy. Mean
age of the population was 52 years (48 years in
BCS patients and 56 years in mast patients) which
is quite close to the mean age of the population of
START Trial B of 57 years.

A detailed evaluation of the results indicates
that not all tested hypofractionated regimens are
equally suitable for clinical use. Although 39 Gy in
13 fractions was shown to be associated with less
acute and late toxicity compared to conventionally
fractionated RT, one has to keep in mind that a
trend towards slightly increased ipsilateral breast
cancer recurrences was observed in both trials
(START Pilot and START A) testing this regimen
[11]. Consequently, 39 Gy in 13 fractions should
not be preferentially used. The same applies for
the use of 42.9 Gy in 13 fractions, since this
schedule resulted in significantly increased late
toxicity. The remaining schedules, 40 Gy in 15
fractions, 42.5 Gy in 16 fractions, and 41.6 Gy in
13 fractions, are all suitable for routine clinical use.

The scope of this study is compromised by the
small numbers of patients and short follow-up.
However, dosimetry data suggest that accepted
dose thresholds to the normal tissues, especially
skin and subcutaneous tissues, can be achieved
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developed any serious acute toxicity during
treatment that required medical intervention or
treatment interruption. In view of the obvious
benefits of shorter time and costs and strong
evidence of clinical equivalence to conventional
fractionation, adjuvant HFRT should be strongly
considered as an option for patients requiring
postsurgical RT.

Conclusion

The results of our study suggest that patients
with breast cancer can be safely treated with a
shorter regimen of RT and our preliminary records
appear to be in agreement with the literature data,
showing that even for this type of low-risk cancer,
quality of life can be improved and the use of
resources of the RT center can be optimized. We
also looked into the logistic benefits of a
hypofractionated schedule. 9 fractions of RT
saved per patient resulted in 540 fractions per
year. This meant that additional patients could be
treated leading to reduced waiting list.

In  conclusion, moderately HFRT using
schedules such as 43,2 Gy in 16 fractions
administered within 3,5 weeks has been shown to
be as efficient and safe as conventionally
fractionated RT for most breast cancer patients
who need adjuvant radiotherapy after breast-
conserving surgery. In patients younger than 40
years, after neoadjuvant chemotherapy, and if
regional lymph node RT is needed, cautious use
is still recommended. In regard to breast cancer
patients, concerns regarding late toxicity after
hypofractionated therapy to the heart, lungs, axilla
(lymphedema), and brachial plexus along with
skin and breast cosmesis exist and limited
published data in the postmastectomy setting are
available.

The study is on-going to assess long term
results
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