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Abstract

Hypofractionated radiotherapy prescribes high dose once. Due to this there’s a bad point that
patients are exposed much dose in normal organ. But recently the study making up for a limit
is continuing. Cause of preference of this kind of development of therapy technic and
high-energy photon beam, patients can be exposed to additional radiation. Because photoneutron
is created by photonuclear reaction. So, in this study I measured photoneutron and analyzed by
DVH amounts of radiation from the treatment plan that was used to acute, metastatic pelvis
cancer patients who was treated by hypofractionated radiotherapy applied IMRT. As a result,
incidence of photoneutron based on the hypofractionated radiotherapy was not a big difference
in proportion to the dose fractionation. Protective effects of normal organ by hypofractionated
radiotherapy applying IMRT is relatively high compared to 3D CRT but also photoneutron was
in created. So a proper treatment plan and a best therapy should be considerated.
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Table 1. Data Neutron Survey Meter

Specifications of Vicoreen 190N

Typical neutron sensitivity Nominal 2000 counts /mRem

No response in 137Cs radiation

Gamma sensitivity/rejection in fields up to 500 R/h

0 # Rem/h to 75 Rem/h

Range(Rate) 0 « Sv/h to 0.75 Sv/h
0 CPS to 41,660 CPS
0 ©# Rem to 1000 Rem
Integrate 0 x Svto 10 Sv
0 to 109 counts
A 10% of theoretical ICRP dose
ccuracy
rate
2. St
2.1 X|2A|E

AAel G2 22 71E F3) 2 mm slice® FA
< 5310, o|F uRo R ‘&2 FYAA (Gross
Tumor Volume, GTV)¥ ‘4 EA A4’ (Clinical
Target Volume, CTV)S A48tk 22]al 4d=2]
392l W3 Bladder), 4 X}(R;ectum) HE(Anus) &
242 JEFAtHEig. 1. X1 5A1 82 32k A 23 AL
AR 5o} ‘4]7]3‘-%%/‘}“??* Z7F 19 6 Gy¥ %
30 Gyol Aze qaatgon, Az e B
AAE HlaLsky] f8) 19 2 Gy¥ % 30 Gy 9l Al71=
AAAAEE AFSALE o] wl A7|ZEHAA]
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Fig. 1. Comparison between IMRT plan(A) and 3D CRT plan(B)
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(Inverse treatment planning)& AH&-sl ) 32+ ¢
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ZZ HP/K]_}\-] X]JJ_A GTV CTVoﬂ $01x]h uéﬁ-)dak
(Mean dose)¥@} Ao wz Hakel H o)A Ma
(Volume max dose)9Jr 3] A7 B(Max point dose)
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[Table 2][16].

Table 2. Maximum permissible dose of normal

tissue
[Unit : Gyl
Serial Tissue Volume max dose Max point dose
Bladder 18.3 38
Rectum - o5 38
Anus

3 ES =
A5 ]i—bﬂ uhE Fe4AkE vlastr] ffel 32k 9
AZHUAIA 6 Gy/day)t A712=dLAMIA 26
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Table 3. Absorbed dose of tumor and normal tissues of IMRT and 3D CRT

—}_% C]’;} jﬂ}_ﬁoﬂ BO]—A]—)‘\jf(] EQ}— /H]
J Gy(9.99%) 2}

9.90 Gy(33.00%) = 32+ YA ZH A
W) =7 dersh HojA
Gy(94.13%)<} 6.20 Gy(20.66%) 2 321
ow, AvjA Qe
Gy(103.2%), 2246 Gy(74.88%) 2 3= %‘Xﬂ
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Region Therapeuﬁc Mean Dose Volume Max Dose Max Point Dose
technique Gy % Gy % Gy %

o7V 3DRT 30.03 100.1 25.84 86.15 32.32 107.7

Tumor IMRT 30.30 101.0 27.03 90.10 34.20 114.0
oTv 3DRT 30.00 100.0 23.91 79.69 32.30 107.7

IMRT 30.00 100.0 25.32 84.39 34.06 113.5

3DRT 29.97 99.99 28.24 94.13 30.95 103.2

Bladder

Normal IMRT 9.900 33.00 6.198 20.66 22.46 74.88
Tissue Rectum 3DRT 29.79 99.30 29.01 96.71 30.57 101.9
s anus IMRT 9.330 31.10 6.294 20.98 19.73 65.75
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Table 4. Monitor Unit, Photoneutron dose and rate according to therapeutic technique

3DRT(6 Gy/day)

IMRT(2 Gy/day) IMRT(6 Gy/day)

MU/day 604 2240 6720
N LELXH Gy) 132.3 503.2 1523
A LEMXL LAHIE (1 Gy/MU) 0.2190 0.2246 0.2266

23] LEHRZHu Gy) 132.7 502.9 1524
LEMXL LMHIE (1 Gy/MU) 0.2197 0.2245 0.2268
. LEHRZHu Gy) 132.6 503 1526
3 BENR LMHIZ (: GyMU)  0.2195 0.2246 0.2271
23] LEHRZHu Gy) 131.7 503.1 1522
LSNXL LHHIE (1 Gy/MU) 0.2180 0.2246 0.2265
N ELEHXIZH Gy) 132.0 503.3 1523
o LSNXL LHHIE (1 Gy/MU) 0.2185 0.2247 0.2266
N LB Gy) 133.1 502.8 1521
o<l LSNXL LHHIE (1 Gy/MU) 0.2204 0.2245 0.2263
781 LB u Gy) 131.3 502.9 1524
LSNXL LWHHIE (1 Gy/MU) 0.2174 0.2245 0.2268
- LENXZH Gy) 132.8 502.8 1523
8 BEMR MR (GyMU) 02199 0.2245 0.2266
- LENX Gy) 132.1 502.9 1521
o BEMR LMHIZ (GyMU) 0.2187 0.2245 0.2263
108 LENXH Gy) 132.4 503.1 1523
LEERE LMHIE (2 Gy/MU) 0.2192 0.2246 0.2266
LEMRH e Gy) 132.3 + 0.5416 503 * 0.1700 1523 + 1.4907
Means*S.D
LEERE LMHIE (2 Gy/MU) 0.2190 £ 0.000897 0.2246 + 0.000076 0.2266 + 0.000222
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01700 pGyZ ZAH Lk o]2 MU oz 3lshi
02246 + 0.000076 uGy/Mu®ltHTable 41
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14907 pGy = Z4F Ak o] MU o= $Hlstd
0.2266 + 0000222 uGy/MueltHTable 4].

2.2 X270 A= T2 FHR 24
D 349 QAZFPAAARE Gy/day)sh 417122
HAAIA (6 Gy/day)) 2544 3L

S.D : Standard Deviation

A57Hel| & F59AE vl s}
W 33 %}iﬂ}—ﬁéﬂo}*})ﬂ A 55 1323 £ 05416 Gy,
523 + 14907 nGy=A <k 115
H o E=A YeRsTh lﬂﬁ 217yl MU k2 324 ¢
AZPPAPIAEE 604 MU, A7) 2dAHdA =
6720 MUZA A7) Z2dHAMA A 271 oF 1118 =&
o2 HrtEQAh o] MU Jo= sl 7t
0.2190 + 0.000897 nGy/Mu, 0.2266 + 0.000222 nGy/Mu
2 YERITH Table 41.
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