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Dosimetric Comparison of Setup Errors in Intensity Modulated Radiation Therapy
with Deep Inspiration Breath Holding in Breast Cancer Radiation Therapy

Ham 1I-Sik"-Cho Pyong-Kon"-Jung Kang-Kyo?
Y Department of Radiological Science, Daegu Catholic University
? Department of Radiology, Andong Hospital

Abstract The aim of this study was analyzed the setup error of breast cancer patients in intensity modulated radiation
therapy(IMRT) with deep inspiration breath holding(DIBH) and was analyzed the dose distribution due to setup error, A
total of 45 breast cancer cases were performed a retrospective clinical analysis of setup error, In addition, the re-treatment
planning was carried by shifting the setup error from the isocenter at the treatment. Based on this, the dose distribution
of PTV and OARs was compared and analyzed. The 3D error for small breast group and medium breast group and large
breast group were 3.1 mm and 3.7 mm and 4.1 mm, respectively, The difference between the groups was statistically
significant(0,003). DVH results showed HI, CI for the PTV difference between standard treatment plan and re-treatment
plan of 14.4%, 4%, The difference in Ds and Vy, of the ipsilateral lung was 5.6%, 13% respectively, The difference in Ds
and Vs of the heart of right breast cancer patients was 6.8%, 8% respectively. The difference in Ds, Vy of the heart of
left breast cancer patients was 7.2%, 23.5% respectively, In this study, there was a significant association between breast
size and significant setup error in breast cancer patients with DIBH. In addition, it was found that the dose distribution
of the PTV and OARs varied according to the setup error,

Key Words : Setup error, Deep inspiration breath hold, Intensity modulated radiation therapy, Image guided radiation therapy,
Breast cancer
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Table 1. Patients and treatment characteristics

Characteristics Value
Age(yr) 55.7 (36-74)
Right X 22 (48.9%
Site(N) ght X 22 (48.9%)

Leftt X 23 (51.1%)
803.1(319.7-1838.8)
stage 0 X 7 (15.6%)
stage I X 28 (62.2%)
stagell X 7 (15.6%)
stagelll X 3 (0.7%)

Mean Breast Volume(cc)

Grade(N)

1) BofX =}t 2= 2

HE $R= CTR2JA]E 7] (biography mCT20 flow, Siemens,
Muich, Germany)E ©|-8-5t0] 2|&A|g2 217t YAH A=
(CT-Simulation) & WITh o] wff, 2k} 9|x5te]o] A<
=0)7] Yot 31 7] E = Breast board(MT—-350, CIVCO
Medical Solutions, Orange City, IA)E AMESIAITEH A=
HZ =& Z}A|(Supine position) 2 AAIS AAHTilting) A A
FIS vE 9= SR om, TS Aok FAE AES
MEA o8 AAA HFsIrt, 2] 552 HUEPs}
71 sl AAI R B2 A 2~8(Respiratory gating for
scanners system, RGSC)S AMESlo] 895 3190,
DIBHE & A= CT T FA| 2 me| CTH X2 FA4F
5 s=sien Ase e ok AnAs 9 dgn
AL Q3 A2 A E-E A~ (Eclipse treatment planning
system, ver,13.7, USA)o|| A4E Rt 6 MV = 10 MV
XAL: 0]18510] 5-7 field IMRTE AZlaelon, 344 1932
T AlE 5,040 Gy 28¥1 F&sto] AlEsiglal, ek2f 33782
Z A7 4,250 Gy 16W E&sto] AZs1oict,

2) B4} X Aolot A= BA

e 2= Y A mAoA ROX 2t FUTE AA=
9x5l9 o™ Vitalbeam™ A& 71<7](Varian Medical
System, Inc,, Palo Alto, CA)°] A% AX7HE SR YET
(Optical imaging system)2 ©|-83}o] DIBHE $F AEH|=
Z 53k Anteroposterior, AP) 3A T} =W (Lateral, Lat)
S FE3 T AP AR G| (Electronic
portal image device; EPID)E ©]835}o] 2,5 Mol x|}
1MUZ &9E90, LatPAS g9 AA32](On board
imager; OBD)E ©|-8-5to] ZEARFAof wt 90-100 kVoi|LfA]
9} 2,5-5 mAs®| 2710 = HYPE Tt Fig, 104 HZo]
e A7 A FRlE d/H(Portal image)> HAEA4
JAHK(Digital reconstructed radiograph; DRR)¥} H|u &}
o} 4 Aol eate] 42742 HA] A olu]A] §3HAuto
matching) A E Q015 ARESIIT, = HAR §2(Sternum)
I} 5Z(Rib), AFW(spine)et )18 Z% (surgical clip)=
Hpgo 2 3 o] lelel = o A e iARIAP 218t
o] & oJ"|A] §H(Manual matching)& 53Y5HT}. F7
Ho| AFEE Portal image?} 7F$-2]0]%5ZHCouch shift
value)2 Varian #H| 3A}L] ARIA Oncology software
ver.13.6° 7|5t
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Table 2, Summary of setup error for all patients

Directions M A by c Margin
ML 03 16 14 16 47
(mm
S -0.1 2.1 16 22 54
(mm)
AP 0 15 11 16 39
(mm)
SD-error 35 35 08 15 N/A
(mm)
Rotati
otation 01 05 06 05 N/A

(")

Note: M= mean, A= absolute mean, 2= systematic error, 6= random error, ML=

Rotation= yaw

Table 3, Summary of setup error for the three group

medial-lateral, SI= superior-inferior, AP= anterior-posterior,

o SBVG MBVG LBVG
Directions : - — P value
A X ¢  Magn M A by ¢ Magn M A ) ¢ Margn

M. -0.2 1.3 1.0 1.4 3.6 -0.5 1.7 1.5 1.6 4.9 0 2.1 2.0 1.9 6.4 0.009*
(mm)
SI

-0.7 1.9 1.2 21 45 -0.9 23 1.7 21 5.7 0.2 23 1.8 2.5 0.3 0.042*
(mm)
AP

-0.3 1.3 1.0 1.4 3.4 0.4 1.5 1.1 1.7 3.9 0 1.8 13 1.9 47 0.307
(mm)
3D-error
(mum) 3.1 3.1 0.6 1.4 N/A 3.7 3.7 0.7 1.5 N/A 4.1 4.1 0.8 1.9 N/A  0.003*
Rotion 57 04 04 05 NA 02 06 06 05 NA 0 07 10 06 NA 0192

(")

Note: M= mean, A= absolute mean, 2= systematic error, 6= random error, ML= medial-lateral, SI= superior-inferior, AP= anterior-posterior,
Rotation='yaw, *Statistically significant difference using ANOVA(40.05).

Table 4, Comparison of HI, CI for PTVs between Standard, Max direction shift, Min direction shift

Parameter Standard Max direction shift Min direction shift
HI 0.28+0.15 0.32+0.15 0.32+0.13
Rt, breast
CI 0.83+0.06 0.80%0.06 0.82%0.06
HI 0.3510.14 0.40%0.15 0.38+0.13
Lt. breast
CI 0.82+0.05 0.79+0.05 0.81%0.05

Note: averagetSD

B, ANOVARAE 53 Al 15 7F fo4d3850IA ML
(P=0.009), AP(P=0.042)3F1} 3D—error(P=0,003)]A4]
AR Z [ogt 2fol7F UERITHA0.05). SHAIRE ST
BF(P=0.307)7} RotationaH(P=0.192) L EAZ O 2 G9

sH) 9tet.

2. MHEIL

5 1t Aol @A) ot g9 Isocenter ©]Fof| wh
£ AR =AE Al PTVe} OARs O] Aigtiz o] ¥sk= Table
4, Table 504 Hof Zc} 9] 9]2|eh= HAglo] ¢
2| 7o) 927 Ql8f Isocenter”} ©]F% %S wf HIZE CI
Zrol vkl A& & 4= Qlth, OARs:E MaxWRFO =2 o)F
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Table 5, Comparison of OARs between Standard, Max direction shift, Min direction shift

Parameter Standard Max direction shift Min direction shift
D
° 36.1142.95 38,05+2,49 34.3543.77
Rt, Lung of Rt (Gy)
breast patient:
st patients Viffy 20.76+3.9 23.64+4.19 18.45+4.02
0,
DS
> 36,75+2.87 38,9425 35.0243.56
Lt. Lung of Lt (Gy)
breast patients
reast patients vif/)()}y 22.0553.58 24.9313 81 19.97+3.8
0,
D
> 8.831+1.91 0.4312.12 8.431t1.91
Heart of Rt (Gy)
breast paitents V5
P ;/C;y 31.43t14.18 34+14,73 29.77+14.22
0,
DS
> 24,0955 25.82+45.75 23,055 47
Heart of Lt (Gy)
b ast > t ts
reast patients V20Gy 9.20+5.43 11.47+6.44 8.5+6.24

(%)

Note: average£SD
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