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SUMMARY

Introduction Early breast cancer is usually treated with breast conserving surgery followed by radiation
treatment. Whole breast irradiation is standard of care so far, but currently there is an increasement in
accelerated partial breast irradiation for selected patients which showed many advantages. The aim of
this paper is to present the implementation of the accelerated partial breast irradiation in Oncology
Institute of Vojvodina.

Case outline A 54-year-old woman was referred to radiotherapy after breast conserving surgery. After
she met all of the inclusion criteria, she underwent accelerated partial breast irradiation with 38.5 Gy in
10 fractions. Active breathing control device was used during the treatment and cone beam computed
tomography was performed before each fraction for the purpose of target position control. She termi-
nated therapy in good health condition with only adverse effect of mild radiation dermatitis of irradiated
area. On the first follow up, she was without any symptom or sign of disease or complication.
Conclusion Accelerated partial breast irradiation is safe and effective. Radiation oncologist should be
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encouraged to implement this technique.
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INTRODUCTION

In EU countries incidence of breast cancer
is 109.8/100,000 per year and mortality rate
is 38.4/100,000. Serbia has incidence rate of
60.8/100,000, and each year there are 4000—
4600 new cases diagnosed [1]. Early breast
cancer is usually treated with breast conserv-
ing surgery (BCS) followed by radiotherapy.
Whole breast irradiation (WBI) is commonly
given in 5-6 weeks and 45-50 Gy is delivered.
Boost dose (10-16 Gy) is given to the tumor
bed in most patients, after many studies have
confirmed its benefit [2]. Although it is well
established that radiation therapy (RT) after
BCS decreases local recurrence and improves
overall survival, in practice we are faced with
the fact that patients are discouraged from long
treatment duration and there are many logisti-
cal issues: distance from RT facility, lack of beds
in RT units, lack of transportation, social care
issues, etc. [3]. For all mentioned, an interest to
shorten treatment duration was born.

Accelerated partial breast irradiation (APBI)
is a type of RT when radiation fractions are giv-
en more than once per day and it’s based on the
fact that the most of tumor recurrences are at or
near the tumor bed. Patient selection should be
strict: histology of invasive ductal carcinoma,
size = 2 cm (T1), over 50 years old, negative
surgical margins > 2 mm, no lymphovascular
invasion, positive hormonal receptor status and
BReast CAncer gene negative [4, 5, 6].

The main goal of this paper is to present ex-
ternal beam RT technique of APBI through the
presentation of the first case of this kind per-
formed at the Oncology Institute of Vojvodina.

CASE REPORT

A 54-year-old woman was referred to a radiolo-
gist for regular annual breast examination at the
Oncology Institute of Vojvodina. In the low-
medial quadrant of the left breast ultrasound
examination revealed an impalpable B RADS
4 lesion and CORE biopsy was performed.
Histology showed invasive ductal carcinoma,
no other specification type, grade 3 and, after
the tumor board review, the patient underwent
BCS. Definitive histology was invasive ductal
carcinoma, grade 2, pT1bNO without lympho-
vascular invasion, hormone receptor positive
and HER 2 negative, Ki-67 was 30%. five clips
were placed in tumor bed. The patient decided
to decline adjuvant chemotherapy and continue
with anastrozole and RT as the tumor board
recommended. She fulfilled all of the criteria
for APBI and after signing written consent she
started with preparation for external beam RT.
For the reason that tumor was left-sided, medi-
ally located to be more precise, it was decided
to use Active Breathing Control device (ABC,
Elekta Crawley, Crawley, UK) during the treat-
ment (Figure 1).
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Figure 1. Active breathing control device (ABC, manufacturer Elekta
Crawley, Crawley, UK)

She was scanned in supination with breast immobilizing
device (Wing-board, Civco Medical Instruments Co Inc.,
Orange City, IO, USA). Eighty percent of maximum inhale
volume was used as the reference line for further radio-
therapy daily treatment fractions. First step in delineation
was to define surgical cavity which includes surgical clips
and change in surrounding tissues. Clinical target volume
(CTV) was created as expansion of 15 mm around the
surgical cavity and planning target volume was created by
adding a 5 mm margin to the CTV (Figure 2).

Skin, lungs, heart, and contralateral breast were con-
toured as organs at risk. Dose prescription was 38.5 Gy in
five days (two daily fractions of 3.85 Gy) [3]. Treatment
planning (volumetric arc therapy) was performed by treat-
ment planning system Monaco v 5.11 (Elekta Crawley) by
two medical physicist and dose-volume histograms was
analyzed together with two radiation oncologists. All of
the organs at risk received radiation doses within tolerance
limits [4] (Figure 3).

Treatment was image-guided, cone beam computed
tomography (CT) was performed before each fraction

Figure 2. Target structures for accelerated partial breast irradiation:
surgical cavity (red), clinical target volume (green), planning target
volume (blue)

to ensure that target position was correct. Matching was
done for bone structures and for soft tissue separately for
every fraction. Up to 5 mm shift was allowed for target
position and correction was automatically performed by
the software XVI (Elekta Crawley), installed on the accel-
erator. During the treatment, radiation dermatitis grade
I occurred at the third fraction in the irradiated area and
afterwards the patient treated the affected skin with emul-
sions. Erythema persisted until the end of the treatment.
Performance status of the patient was ECOG 1 (Eastern
Cooperative Oncology Group) during entire treatment,
and she did not experience any other complication. Two
weeks after the end of therapy, irradiated breast skin was
completely healed, the patient was feeling well without any
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Figure 3. Dose distribution for breast and surrounding structures
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health disturbances. At first follow-up, two months after
radiotherapy termination, she was feeling well, without
any signs of disease or complications.

DISCUSSION

During the past decades, breast cancer radiotherapy moved
towards reducing treatment duration. First, START A
and START B studies have showed that post-lumpectomy
RT in duration of three weeks is safe and effective [7, 8].
Second, good cosmetic results were evident. These find-
ings enabled other radiation treatment schemes. Interstitial
brachytherapy was the first developed APBI technique
[9]. After positive results of long term follow up studies,
this technique was accepted in experienced centers as
comparable to WBI in terms of efficacy and toxicity [9,
10]. Furthermore, there is a novel approach to delivery of
APBI - image guided breast brachytherapy that maintains
a high level of precision by using breast immobilization via
breast compression and image guidance [11]. Irradiation
of tumor bed immediately after surgical procedure was
investigated in TARGIT A and ELIOT study [13, 14].
Due to the controversies of some aspects of these studies,
intraoperative RT is not currently widely accepted.

Baglan was the first to initially describe external beam
radiotherapy based APBI [14]. It can be performed as “sim-
ple” 3D RT, intensity modulated radiotherapy, volumetric
arc therapy, with photons, electrons or as proton therapy.
External beam APBI technique starts with identification
of tumor localization before BCS inside the breast and
translating this information into current imaging data set
[15]. Total safety margin from tumor in all six directions
should be at least 2 cm. For tumor delineation, first step
is to define surgical cavity on CT scans, which includes
surgical clips and change in surrounding tissues or tumor
cavity according to ultrasound or magnetic resonance
imaging, and second step is delineation [16, 17]. In the
presented case, surgical cavity was defined using visible
tive clipses on CT scans.

The main advantage of external beam RT APBI is that it
is non-invasive, the treatment does not depend on manual
skills of the staft that performs therapy and quality assur-
ance issues are simpler compared to brachytherapy. Dose
homogeneity is better compared to brachytherapy and
balloon catheter techniques. On the other hand, defin-
ing surgical cavity is a potential problem and substantial
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inter-observer variability of CTV delineation have been
observed [18]. Surgical clips and tissue density should
be main guides for delineation and to avoid inappropri-
ate contouring. Indications for APBI changed over time,
ASTRO and GEC-ESTRO recommendation were ad-
opted in most countries, although different oncological
associations come up with different selection criteria [5,
6]. Multicentric cancer makes the patient unsuitable for
APBI and defining the risk for multicentric disease is es-
sential to avoid patient selection bias. For elderly with early
breast cancer APBI is a very attractive treatment option,
considering the complexity of patient transport, associated
comorbidities, etc. [18, 19].

Long-term outcomes of APBI were investigated by
recent OCOG-RAPID and NSABP B-39/RTOG0413 tri-
als [20, 21, 22]. Both trials demonstrated non-inferiority
of APBI compared with WBI in terms of ipsilateral breast
tumor recurrence rate [20, 21, 22]. These results were con-
firmed in Florence III trial as well [23]. In OCOG-RAPID
trial acute toxicity was reduced in APBI group but late
toxicity and breast cosmesis were worse. Results of other
conducted trials showed that the cosmetic outcome is bet-
ter in the APBI group as compared to the WBI group [25].
On the other hand, telangiectasia and mild breast fibrosis
are significantly higher in the APBI group although the
fibrosis related to APBI is low grade and limited to the
tumor bed and does not significantly affect overall cosmet-
ics. Actually, published randomized controlled trials have
shown inconsistent outcomes [24]. Recent meta-analysis
has shown that APBI compared to WBI has similar toxicity
side effects and cosmetic effects [25]. Further studies are
needed to confirm these findings.

Pandemic of COVID-19 virus also forced radiotherapy
centers worldwide to implement shorter treatment sched-
ules with the goal to minimize exposure for both patients
and health care providers. In the light of that, APBl is a
desirable option for selected patients, without inferior-
ity in overall survival and local control of breast cancer
patients [26].

In conclusion, it needs to be emphasized that APBI is
a cost-effective technique. Treatment costs are reduced
and the patient gets back to their normal activities sooner.
Radiation oncologist should be encouraged to implement
this technique, especially in low- and middle-income
countries with limited resources.
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MmnnemeHTayuja akuenepucaHe napuujanHe upagujaumje gojke y UHctutyty 3a

OHKonorujy BojsoauHe

Onugepa VBaHoB'?, JeneHa JinumnHa'? bopucnasa Metposuh'?, JeneHa Tpuekosuh', MiunaHa MapjaHosuh'?

"MHcTuTyT 33 oHKonorujy BojsoauHe, Cpemcka Kamenuua, Cpbuja;

2Ynneep3utet y Hosom Cagy, MeguuuHckm dpakyntet, Hosu Cag, Cpbuja;
*YHueep3uTtet y Hosom Cagy, lMpupoaHo-matemaTinuku dakynter, lenaptmaH 3a ¢pu3uky, Hosun Cag, Cpbuja

CAMETAK

YBogp NowTegHa onepaumja fojKe y3 pagnoTepanujy je cTaH-
fapAHV NPUCTYN Y fleyetby paHor KapuyHoma fojke. [lo caaa
je Hajuewhe 6rna NpumerMBaHa Upaavjaurja Lene fojke,
mehyTuMm, CBe BULLE je y ynoTpebu akuenepricaHa napuujanHa
npapmjauuja, Koja je nokasana 6pojHe NpegHOCTH KO cenek-
TOBaHMX NauujeHara.

Linsb oBor paga je npukas nmnnemeHTaumja akyenepmcaHe
napuuvjanHe npagujaunje gojke y MHCTUTyTy 3a OHKOMOrnjy
BojsogmHe.

Mpuka3s 6onecHuka Ko 54-roguilitbe XeHe je NHAUKOBaHa
papnoTepanuja fojke HakoH nowwTeaHe onepauyje. C 0631pom
Ha TO Aa je UCMyHWNa CBe KpUTepUjyMe, OfTyU€eHO je Aa Ce Cnpo-
Befie akuenepuncaHa napuvjanHa npagvjauuja gojke ca 4o3om
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38,5 rpeja y 10 dppakuuja. Y ToKy pagnotepanuje cBakoaHeB-
HO je KopulwheHa akTUBHa KOHTpoOIa Ancatba nomohy ypehaja
1 KOMMjyTepu3oBaHa ToMmorpaduja Kynactum rnosbem pagm
KOHTpOJie no3uunje mete. bonecHuua je 3aBpLunna Tepanujy
y AOOPOM OMLUTEM CTakby, Ca jeANHUM HEXerbeHUM eheKTOM y
BUAY 6naror paamjauoHoOr JepMaTuTica pagmpaHe peruvje.
Ha npBoj KOHTponu HWje MMana HujefaH CUMMITOM UK 3HaK
601ecTu, HUTU KOMMNKALILjY.

3aksbyyak AkLienepucaHa napuuvjanHa upagujaunja gojke je
6e36esHa 1 epumKacHa. PagmjaLiMoHIM OHKONO3MMa ce Npeno-
pyuyje nMmniemeHTaLmja oBe TEXHUKeE.

KmbyuHe peun: KapyMHOM A0jKe; pagunoTepanija; akLenepu-
CaHa napuujanHa upagujauuja fojke
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