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Feasibility of increasing heart to chest wall distance and relationship
between respiratory amplitude and heart to chest wall distance in

left breast cancer radiotherapy using abdominal compression
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Inguszasa: Anwvinisldaunsalinantivies (Abdominal Compression: AC) Taufumaiansmelaid
ansgauliunans (Moderate deep inspiration breath hold: mDIBH+AC) lunsanessdugiSaanuugne
Tnofinguszasdndnifoyssiliumafiuszogmeesilatunimsisenideld mDIBH+AC wioumay
duiusveauermdgamamelafuszegisesiilatuatmeen uazinguszasdseaileussiiiuuima
Feaiviala uaz LAD 1950 mufssvevnaneladudanduaumeladng

Faquazasnis: AnvilugtheuzFaduudie 11 910 Inedaesmsmesdmendesenuisdaeuiinmnes
waztunindayaaunismelame Anzai Belt anugntoyane veladasy (Free Breath: FB), melawinan
zjmt.t.é’anéguawwhﬁw (Deep inspiration breath hold: DIBH) wagelananszauuiunassiuiuly
gUnsainantivies (mDIBH+AC) MniiinzvdeyadyamnsvmelademadayiFemsuaosuuda
vhmeneideyaintussezvinwesiilafuntmesen, weuwdganmsmele uazUnassdnla
uaz LAD 143U mnusumsanesdnuiusiouiisussaznandumelasswing DIBH U mDIBH+AC
HansANY: Aadeszazvinwesialafunimsasenilan 0.46 + 0.22,0.99 + 0.57 wag 0.97+ 0.54 ¥,
dwsu FB, DIBH wag mDIBH+AC mua1diu wupsduiusseninsueundganismelafussegvinawes
wlatuntmrsendudauinsyiuuiunanegeiidedWaymeeda daduussavsanduius Pearson
WU 0.623 Uena Nl MDIBH+AC Wilewisufu FB annsoand Dmean, Dmax, V20Gy uay V3OGy17i
vla a4 5.40%, 5.39 %, 23.02% uag 28.14% AUEIRU Lazanel Dmean, Dmax Wag D2% 71 LAD a4
13.77% , 6.59% waw 7.16% nudiu uazithednlnyfsvesnandusumeladaiemeaiin mDIBH+AC
wuniunadia DIBH Aolfisann 28.52+6.54 3undl iy 31.138.35 3unfi (p=0.122)

faagu: nsldf AC Tuszavsnmlunsiiiuszogisenialafuntmssen ufaaiinasdnilaas
LAD 1#5u lewfisusu FB wenanil AC Ssaelsinisvin mDIBH Sszduiinsiisstu

AdAty: nsmegladhanseaudiunany, sseevinsvewinlaiuntdmsisen, weundganismela, aunsal
nANNYI9Y

Abstract
Backgrounds: In radiotherapy for left sided breast cancer, the radiation dose to the heart and
left anterior descending artery (LAD) are major concerns. There have been attempts to develop
an effective and reproducible radiotherapy technique in order to minimize dose to the organ at
risk.
Objectives: To investigate the use of the Abdominal Compression (AC) with moderate deep

inspiration breath hold technique (mDIBH+AC) in left side breast cancer radiotherapy.
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The primary objective was to evaluate an increasing of the heart to chest wall distance by using
mDIBH+AC along with the relationship between respiratory amplitude and the heart to chest wall
distance. The secondary objective was to assess the radiation doses delivered to the heart and
LAD and duration for breath hold technique.

Materials and methods: Eleven patients with left sided breast cancer were enrolled in our studly.
CT simulation was undergone and recorded respiratory signal with Anzai Belt system in 3 data
sets: Free breath (FB), Deep inspiration breath hold (DIBH) and moderate deep inspiration breath
hold with abdominal compression (mDIBH+AC). Respiratory signal was analyzed with Fourier
Transform technique. Then, the heart to chest wall distance, the respiratory amplitude and radi-
ation doses of the heart and LAD from the radiation treatment plans were evaluated. The time
of breath hold was also compared between DIBH and mDIBH+AC.

Results: The average heart to chest wall distances were 0.46 + 0.22, 0.99 + 0.57 and 0.97+ 0.54
cm for FB, DIBH and mDIBH+AC, respectively. We found a moderate positive correlation between
respiratory amplitude and the heart to chest wall distance with a statistically significant Pearson
correlation coefficient of 0.623. Using mDIBH+AC reduced Dmean, Dmax,V20Gy and V30Gy of the
heart by 5.40%, 5.39%, 23.02% and 28.149%, respectively, and Dmean, Dmax and D2% on LAD by
13.77%, 6.59% and 7.16%, respectively when compared with FB. Moreover, the duration of breath
hold in MDIBH+AC was longer than DIBH in most patients, increased from 28.52+6.54 sec to
31.13+8.35 sec (p=0.122).

Conclusions: Using of AC is effective to increase the heart to chest wall distance including re-
ducing radiation dose to the heart and LAD compared with FB. Moreover, AC showed improving
stability of mDIBH.

Key words: Moderate deep inspiration breath hold, Heart to chest wall distance, Respiratory

amplitude, Abdominal Compression
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contour &4 ntianyen dmsudeyanminaila DIBH
e MDIBH+AC fviuanaugsia firn19d13ad uway
wunssdiloutunmigUiey FB Insvesvinavesiila

Slice113:7=480cm
Triak: OIGH dist

DIBH

L7=480cm

Triak: AC_dist

mDIBH+AC

Funansieen UShuswnuwazalasieituiu

ANEUE FB LAAIRINING 2

Distance =049 cm+/- 005 ¢

¥ =2 v
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q
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2. uauwdganamelauazszeziaanduaumiela
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3. aAnuduniusvasuaundganismelanussesves
RIRANUNTINSI9BN
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wiatia Usznousie FB amplitude, DIBH amplitude
waz mDIBH+AC amplitude fildannssuuindaaia
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4. Bsanaussdiiilauwazviaanideninladne
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A5IATIZANGEDA

AunuselUsunsu IBM SPSS Statistics iasdu
22 Yoyaszerineesilatuntaingien wounage
nsmele Usnassaniniluaznaendeniiladie
wazszevamsnauatmiela 14 Paired Samples
T-Test finnsanenuduiusfiaanuituddyms
adfudle pvalue < 0.05 wazANNEURUSVOIWOUNE
an1smelafusvesinsvesiilatuntdimsasen 14
Pearson Correlation fiansananuduiusiianain

o o a

AddrAgynsadaile p-value < 0.01

NaN1SAN®EN
1. 5289199992 lanuNTans9an

Pneseit 1 uansmsilSeuifisumsyesiees
waladuntansisenveunaiia FB, DIBH way
MDIBH+AC Wu31dA1 0.46 + 0.22 @1, 0.99 + 0.57
%3, wag 0.97+ 0.54 @1l AUaAU laeinasla DIBH
wazmDIBH+AC fA11uuana e 19l tadAgnig
adAnuInAtla FB Wesgni1analia DIBH A

mMDIBH+AC liinuasuansinsiuegsdidedfg i
GAL)

157199 1 N1SUSEUIBUATSLEZUN9VRIAR LaNUNTINS190nVaawnALla FB, DIBH wag mDIBH+AC

watian15eTa p-value
daya FB DIBH mDIBH+  FBvs  FBuvs DIBH vs
(£SD) (£SD) AC (£SD) DIBH mDIBH+AC mDIBH+AC
syezinvewile Mean 0.46 0.99 0.97
AUNTINTI0N (+0.22) (x0.57) (+ 0.54) 0.009 0.003 0.840
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