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Optimal bladder volume in IMRT planning for prostate cancer
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[summary]

As for prostate cancer, surgical operation and a hormonotherapy have been performed, but in late years the
radiotherapy comes into the limelight as one of the options, too. By the treatment with external irradiation, various
research is accomplished, and treatment technique such as three dimensional conformal radiotherapy or the intensity
modulated radiotherapy is used and become able to provide safe and effective treatment. Whereas it is the present
conditions that examination about the bladder volumes at treatment plan is not accomplished. In our institution, we
intended for 53 cases treated with IMRT for subjects of prostate cancer and retrospectively analyzed consequence such
as DVH and the urination frequency and examined optimal bladder volumes. As a result, as for the optimal bladder
volumes, it was recognized that 200 ml or more were desirable.

[Z E]

BIIZBREIE, ARFRIORILEVRENERSN TSN, BF CRBEHEREERKRO—DE L THRZRATTWVS. SR
HICLDRRTRESETSTAMAN B SN, SRTEARGFRABROREZARSNRARL EDRERMIBLSN, T2hDHR
MRRERET D ENAREELE O TWD, —AT, REFEROENABECHETIRIANEINTOWVEVWDONRRTH S, LiE
BRTIE, AIMZREICIMRT ZRE L 53EMZENRE L, DVHOHREEGREDHERZL FORNRI T« TICEITL, BB

DBEBICDOVNTRE Le. ZOHER, BRAEZ200mIM EAEE LW EAHBELE.

w B

RAZ I X B DM TRERD EH»H L.
RO & LT, AHEFRIR S Rov e v’
FAFEMEES T S Tehd, AR TIRHURAEE b IR
D—2 L L THERHE TS, Wi BYE T 20K
BHAHIE, ) =7 » 212 & 2 /MR RGOk a -
HFENIRS 2 EDERS N TV 205, TR ) =7 v
20X BHMRIRE £ 72> T2 L AR TR A
P, BB R UEP A~ OIS 2K
WS D ENRER, 3URICHEARBUR GRS ML
LB A #E (Intensity Modulated Radiation
Therapy : IMRT) 7% EQRHFEAMZHC O, 24
HORIRI IR R ERT 5 2 AL Ko T
B TR T 2 HURHRERO 2 ) » M, BYEREE-

Yoshiyuki Kawasaki (36076),
Yoshitaka Nemoto (51710), Hisanori Aoki (55385),
Mayumi Kuronuma (46169), Yoshiyuki Seya (29333)

Department of Radiology, Radiological Tech-
nologist, Hitachinaka General Hospital

22 (426) & HARBHHHMPET &GS 2015, vol.62 no.751

R REERE ST 2 QOLA B EThr Y. —)
T, 7AY v M3EBGEESZET N, TETIELY
BRI 2R e 7 IMRT (2 & 2 i 2 9L TV 2
s HmL T s .

RIS 03 4 IMRT OR#EHl © L, ARl
ot U RIBR 2 3R, ol LR R T v T ) A s &
% WG (Inverse planning : 1P) LT
LIREGETH T ESHC NS, COTHELY, —&
FHE O RIS AR % 3R U 7B TRIRBALG & 72
% i BRI ET IR - I - BEIE - R e B SRR
2 DON—RIT, BEHHGHROERC 2 M G g DL
EFRBEACT LI, GHETIIR O AR & A
F 27 2 (Dose Volume Histogram : DVH) (&
RS NGO B SEEE 2 EHT 2 2L T,
B EHEE - HE7 A THIORT; 72 & THBME 2R
2 EHREIH, B OBIRE IOV T2y br—
WHEELCODBBIRTH 2 Y. BT, RO
Bk % 5550 % 728 (R Ibk A8 & B IR S 2 1 %
V, RFEETE S O UM BURRIE R 2 R L, IR
e L R IRE T OB ERIL TV 2. — KT, #i
SEBRE R T 2 IMRT O TR O b (< x5 2 Hif
BB L AR T 2 BEHE, BtAEEN



Fig. 1 Entry of a target and risk organ
(a) Axial view (b) Sagittal view
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Table 1 The dose assessment standard
of our facilities

Structure Constrain

Dogy > 74.0 (100% dose) Gy
cTV
Diex < 79.9 (108% dose) Gy

Dysy > 74.0 (100% dose) Gy
PTV
Dpex < 79.9 (108% dose) Gy

Dpmax < 74.0 (108% dose) Gy
Va5.26y < 60% volume
Rectum wall (RW)
Viz06y < 40% volume

Ve7.1ay < 25% volume

Dpax < 75.5 (102% dose) Gy
Vi346y < 80% volume
Va69ay < 60% volume

Bladder wall (BW)

Vaea6y < 55% volume

Vis7ay < 40% volume

Vessay < 30% volume

Femoral head Diax < 50.0 Gy
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Fig. 2 DVH curve every bladder volume
Table 2  The average of normalized volume value every bladder volume
Bladder volume (ml)
Constrain
0-49 50-99 100-149 | 150-199 | 200-249 | 250-299 300-
V20Gy | 0.97+0.02 | 0.73+0.20 | 0.54+0.12 | 0.45+0.15 | 0.39+0.04 | 0.37+0.03 | 0.29+0.04
V4A0Gy | 0.67+0.06 | 0.46+0.10 | 0.34+0.07 | 0.31£0.09 | 0.25+0.03 | 0.23+0.03 | 0.18+0.04
V50Gy | 0.53+0.01 | 0.37+0.09 | 0.28+0.06 | 0.25+0.08 | 0.21+0.03 | 0.19+0.02 | 0.15+0.04
V60Gy | 0.41+0.04 | 0.30£0.08 | 0.23+0.05 | 0.20+0.07 | 0.17+0.03 | 0.15+0.02 | 0.12+0.03
V70Gy | 0.20+0.03 | 0.18=0.08 | 0.17+0.05 | 0.14+0.06 | 0.11+0.02 | 0.10+0.02 | 0.08+0.02
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Table 3 The achievement ratio of the dose assessment standard about the bladder volume

Bladder volume (ml)
Constrain
0-49 50-99 100-149 150-199 200-249 250-299 300-
V13.4 < 80% 0.0 16.7 88.9 100.0 100.0 100.0 100.0
V26.9 < 60% 250 33.3 100.0 100.0 100.0 100.0 100.0
V36.3 < 50% 250 33.3 100.0 100.0 100.0 100.0 100.0
V45.7 < 40% 250 33.3 100.0 100.0 100.0 100.0 100.0
V66.6 < 30% 75.0 83.7 100.0 100.0 100.0 100.0 100.0
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Fig. 3 The increased urinating number of times

(a) Daytime

(b) Nighttime

Table 4 The rate which was diagnosed as being frequent
urination before and after radiation treatment

Befor radiation
100-149 42.9
150-199 222
200-249 25.0
250-299 25.0
300- 25.0

After radiation Rate of increase
85.7 429
55.6 333
25.0 0.0
37.5 125
25.0 0.0
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Fig. 4 The irradiation range every bladder volume

(a) 100ml
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