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Fig 1, DVH differences and standard deviations of rectum Fig 3, DVH differences and standard deviations of CTV
for each constraints dose between initial plan and for each constraints dose between initial plan and
real treatments without adaptive plan. real treatments without adaptive plan.
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Fig 4.
The variation of rectum for each
treatments,

Table 1, Rectum percentage volume differences for each constraints dose between initial plan and real treatments
without adaptive plan,

Rectum DVH Rectum DVH of treatments (Unit in %)
of
Initial plan 1st 8th 16th
(Unit in %) treatment treatment treatment

Volume V100% V90% V80% V50% V100%  V90%  V80%  V50%  V100%  VOO% - V80%  V50% - V100%  V90% V80% V50%
tolerance (<5%) (<10%)  (<20%)  (<50%)  (<3%) (<10%) (<20%) (<50%) (<5%) (<10%) (<20%) (<50%) (<5%) (<10%) (<20%) (<50%)

P1 0.0 2.6 78 264 00 09 50 232 068 154 219 407 56 134 19.8 38.0
p2 0.0 2.4 71 251 26 74 125 307 03 44 103 308 00 33 806 279
P3 0.0 2.3 53 156 00 07 17 064 13 34 57 160 00 07 17 064
P4 0.0 0.8 41 194 00 10 44 186 00 03 32 170 54 120 171 319
P5 1.6 8.7 142 312 00 04 16 78 06 37 70 218 19 59 88 19.1

Initial plan 22th 28th

.. Average
(Unit in %) treatment treatment &

Volume V100% V90% V80% V50%  VI00%  V90%  V80%  V50%  VI00%  V90%  V80%  V50%  VI00%  V90%  VB0%  V30%
tolerance (<35%) (<10%)  (<20%)  (<50%)  (<5%) (<10%) (<20%) (<50%) (<5%) (<10%) (<20%) (<50%) (<5%) (<10%) (<20%) (<50%)

P1 0.0 2.6 78 264 1.7 89 151 350 94 186 251 441 47 114 174 306.2
P2 0.0 2.4 71 251 11,3 184 240 409 02 39 88 254 29 75 128 311
P3 0.0 2.3 53 156 04 13 23 79 00 22 47 138 03 1.7 32 10.1
P4 0.0 0.8 41 194 00 12 46 205 00 02 18 159 1.1 3.0 6.2 208
P5 1.6 8.7 14.2 31.2 04 45 81 206 52 11.0 150 269 1.6 51 81 19.2

* Greyouts are exceeding the tolerance dose,
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Table 2, Bladder percentage volume differences for each constraints dose between initial plan and real treatments
without adaptive plan,

Rectum DVH Bladder DVH of treatments (Unit in %)
of
Initial plan 1st 8th 16th
(Unit in %) treatment treatment treatment

Volume V100% Vo0% V80% V50% V100%  VO0% - V80% - V50% - V100% - V90%  V80% V0%  V100%  V90% V80% V50%

P1 1.0 2.9 5.1 175 86 188 298 821 05 25 57 320 18 65 134 60.1
p2 0.0 1.6 47 232 0.8 44 10,6 550 00 07 44 453 02 19 49 237
P3 1.2 5.0 10.7 414 0.0 03 1.1 126 14 49 106 441 18 46 82 291
P4 3.9 8.7 134 341 1.8 33 49 124 13 25 37 94 07 19 31 92

P5 1.2 3.6 5.6 12.7 1.7 2.4 4.0 8.2 0.0 0.0 1.1 8.4 1.7 4.8 8.0 215
Initial plan 22th 28th Average
(Unit in %) treatment treatment 8

Volume V100% Vo0% V80% V50% V100%  VO0%  V80% - V50% - V100%  V90% - V80% - V50% - V100%  V90% V80% V50%

P1 1.0 29 51 175 47 118 212 687 10 32 62 265 33 86 152 539
p2 0.0 1.6 47 232 13 47 906 421 06 38 89 452 0.6 31 77 423
P3 1.2 5.0 10.7 414 1.6 6.6 125 426 26 64 107 349 15 4.6 8.6 327
P4 3.9 8.7 134 341 34 59 82 190 29 53 76 178 20 38 55 136
P5 1.2 3.6 56 127 00 15 39 156 26 49 73 173 12 27 49 142

Fig 5.
The variation of bladder for each
treatments
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Table 3, Absolute volume differences between initial plan and real treatments,

Absolute volume

Absolute volume of treatments ( Unit in cc )

of Initial plan
(Unit in cc)

1st
treatment

16th
treatment

8th
treatment

CTV  Rectum Bladder @ CTV Rectum Bladder CTV Rectum Bladder CTV Rectum Bladder
P1 57.64 22,38 168.62 54.56 25.27 31.92 49.65 24,68 53.48 62.07 22,78 32.33
P2 59.54 30.29 145.73 46,53  36.70 47.68 46,91  24.59 42.37 51.40 26.41 141,46
P3 44.19 37.07 57.02 27.21 063.87 74.39 33,28 34,95 36.80 34,92  31.66 60.52
P4 40.21 17.04 35.98 38.92 25,17  103.95 38.85 16,92 108,14 36.88 28.46 59.57
P5 47.42 78.54 182,51 47.15  27.73 395.34 42,48 37.28 95.35 46,08 31.31 75.36
Azsfcilr?ittiearzllzgle 22th 28th Average
(Unit in c0) treatment treatment
CTV  Rectum Bladder CTV Rectum Bladder CTV Rectum Bladder CTV Rectum Bladder
P1 57.64 2238 168,62  49.73 2487 30,27 5235 23.69 10513 53.67 2426  50.03
P2 59.54  30.29 14573 34.74 50.81 69.69 32,45 27.70 5536 42,41 33.24  71.31
P3 4419 37.07 57.02 37.25 38,04 55.91 19.72 22,99 46,98 30.48 38.30 54,92
P4 40,21 17.04 35.98 41,69 45.63 9.65 19.45 12,32 69.70 35.16  25.70 70.20
P5 47.42 78.54 182,51 4379 28.18 76.64 18.03 33.22 65.32 39.51 31.54 141,60
Group) [0534] 7]<=ol| whe} HgstAom’ Ay pTVe vk &elslr] 3l CTVE Vioow, Vosw, Voours SA3FATH
Superior W0 2 1 cm{-H Inferior&F o 2 1 cm7H A& At 3=} s o] Ha@ta RA X E (adaptive) 2] A9
A (Rectum) 2.2 331, WF(Bladden®= &3 12]7] AzE 283k YER T
skaink. 71E A5 E 78] fl5ke] ViewRay R.0J 3]
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ZH(Interfraction) o] W5 &719] &2 275 4317 4 z7] ABAYS 7|Fo R F 53] BEXF T CTV,
3] 7} 53] 2= MRI 7ol 27, B8, CTVE &32e)7] 2%, o] JA=3ait2 s 25 7€ A5 U e 3§
ste] FAgE YAl fusiondt ¥, initial plan oA o] A=A GRSl tell TFFEST. spA|RE Zp2}o] FEA T A=
A2 (Dose Volume Histogram, DVH) ¥H3}e} 71 #7] 9] 5 5 13] oA FEHYE 29 3= Ao 2 Ve
A)8-2 H3l= A3}, Christopher R, Kinge] =% (Table 1,2). X8 A A3 H AR % B3}l initial
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Table 4, Percentage CTV volume differences for each dose between initial plan and real treatments without adaptive

plan.
CTV DVH CTV DVH of treatments (Unit in %)
of Initial plan 1st Sth 16th
(Unit in %) treatment treatment treatment
Volume  V100%  V95%  V90%  V100% V95%  V90% V100% V95%  V90% V100% V95% V90%
P1 99.3 99.9 100.0 99.0 99.7 99.9 90.7 93.1 93.9 943 97.8  99.0
p2 99.2 100.0 100.0 99.5 99.9 100.0 99.7 100.0  100.0  99.4 99.9  100.0
P3 98.9 99.8 100.0 95.9 98.6 99.6 98.9 99.7 100.0  97.0 989  99.6
P4 99.6 99.9 100.0 98.0 9.1 99.4 99.4 100.0  100.0 97.4 98.9 995
P5 98.8 100.0 100.0 80.8 92.0 94.3 97.8  100.0  100.0  96.3 99.0  99.7
Initial plan 22th 28th
(Unit in %) treatment treatment Average
Volume  V100%  V95%  V90% V100% V95%  V90% V100% V95%  V90% V100% V95% V90%
P1 99.3 99.9 100.0 99.0 99.8 100.0 99.3 99.9 100.0  96.4 98.0  98.6
P2 99.2 100.0  100.0 ~ 100.0 ~ 100.0  100.0 944 958 963 98,6 991 993
P3 98.9 99.8 100.0 97.9 99.5 100.0 99.5 100.0  100.0  97.8 99.3 999
P4 99.6 99.9 100.0 98.9 99.8 100.0 99.9 100.0  100.0  98.7 9.5  99.8
P5 98.8 100.0 100.0 96.2 99.0 99.8 97.4 98.8 99.4 949 97.8  98.6
FEe ghs 2 QITH(Fig 1,2,3). W38 A 271 A o]53 Am3ge] Wl Alwdt whddl v g A
SAEY A AgA o] Ht 117.9 cc G2}, AA EIX5 7P BAsAAT AR A3 gL 7]E A EHE
B 53] Ht 8242 79.2 cc = UERSITH O Oha =2 HolaL 7Y 53] A7 17t vl A7) w2
CTvel 739 a3t 2ol 84 ¥t sz Qs 5 o A% dL A4 v % S 7Isof It
mm ¥ (Margin)& X3 PTV ol X 5A &S Al9l5ol B AToME T 53] ARE FEol Bl Al FS B
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AgAere W7o #Agle] A7} gle A5 24 A Ag AYE Al gebd 2F 0.5 eme] PRV(Planning
A o2 ALgEn, i gz WA S8 EE risk volume)E 0] 831 Fge] 22U BAd 5 glo
AR 2APIRS 73 5 F )le A edem 28 PRt ddEn ARG HojAS S Fo3 AFdLE
o, olell H Aot Ve WER At SAUE H A FAIE 28] A= AARE 9754 (Image-
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Abstract

The evaluation of the feasibility about prostate SBRT by
analyzing interfraction errors of internal organs

Department of Radiation Oncology, Seoul national university hospital, Seoul, Korea

Hong soon gi, Son sang joon, Moon joon gi, Kim bo kyum, Lee je hee

Purpose : To figure out if the treatment plan for rectum, bladder and prostate that have a lot of interfraction errors satisfies
dosimetric limits without adaptive plan by analyzing MR image.

Materials and Methods : This study was based on 5 prostate cancer patients who had IMRT(total dose: 70Gy) Using ViewRay
MRIdian System(ViewRay, ViewRay Inc,, Cleveland, OH, USA) The treatment plans were made on the same CT images to
compare with the plan quality according to adaptive plan, and the Eclipse(Ver 10,0 42, Varian, USA) was used, After registrate
the 5 treatment MR images to the CT images for treatment plan to analyze the interfraction changes of organ, we measured the
dose volume histogram and the changes of the absolute volume for each organ by appling the first treatment plan to each
image, Over 5 fractions, the total dose for PTV was Vss2s Gy = 95%. To confirm that the prescription dose satisfies the SBRT
dose limit for prostate, we measured V1o0%, Vos%, Voo for CTV and V1oo%, Vaow, Veow Vso% of rectum and bladder,

Results : All dose average value of CTV, rectum and bladder satisfied dose limit, but there was a case that exceeded dose limit
more than one after analyzing the each image of treatment, After measuring the changes of absolute volume comparing the MR
image of the first treatment plan with the one of the interfraction treatment, the difference values were maximum 1,72 times at
rectum and maximum 2.0 times at bladder, In case of rectum, the expected values were planned under the dose limit, on
average, V100%=0.32%, Voo%=3.33%, Veou=7.71 %, V50%=23.55% in the first treatment plan, In case of rectum, the average of
absolute volume in first plan was 1179 cc, However, the average of really treated volume was 79.2 cc, In case of CTV, the
100% prescription dose area didn’ t satisfy even though the margin for PTV was 5 mm because of the variation of rectal and
bladder volume,

Conclusion : There was no case that the value from average of five fractions is over the dosimetric limits, However, dosimetric
errors of rectum and bladder in each fraction was significant, Therefore, the precise delivery is needed in case of prostate
SBRT . The real-time tracking and adaptive plan is necessary to meet the precision delivery.

Keyword : prostate SBRT, interfraction error, rectum variation
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