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The application of two-dimensional ionization chamber array for relative dosimetric
verification of intensity-modulated radiation therapy in nasoparyngeal carcinoma
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[Abstract] Objective Use two-dimensional ionization chamber array (matrixx)for relative dosimetry
verification of intensity modulated radiation therapy (IMRT) nasoparyngeal carcinoma (NPC). Methods
Thirty patients were treated with IMRT, used theirs IMRT plans transferred to verification of matrixx model,
then generated quality assurance (QA) plane in therapy plan system (TPS). According to QA plan treat for two-
dimensional ionization chamber array with an actual gantry angle, and then output the measured plane dose
distribution and identical plan dose distribution to ominiPro-IMRT software. Afterwards carry out QA plan
and measured sectional image analysis, QA plan and measured isodose curve analysis by turns, and gamma
analysis quantization. The gamma value[+y(rm)] of the measurement point, [y (rm)] <1 demonstrate point
calculation passes, the passes point more than 90% indicate that QA plan passes for relative dosimetric
verification. Results Thirty patients IMRT plans have twenty-seven plans calculation passes, the other three
patients’ passed point are 85.89%, 86.56%, 80.53%, which means the calculation fails. The pass rate is
90%. According to adjust therapy plan, theirs plan passed. Conclusion Two-dimensional ionization chamber
array is easy and convenient to apply, which can be used as a tool for plane dose distribution verification of
IMRT. It ensure that plan accuracy, which use a method of relative dosimetric verification for patients treated
with intensity modulated radiation therapy .

[Key word] Radiotherapy planning, computer-assisted; Nasopharyhgeal neoplasms; Two-dimensional

ionization chamber array; Relative dosimetric verification
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em, BEEEER 0.07 em’, FEEMRNEROKH
B, BRHESERT 3 om BE, FITRES
ZEEEREHR 7.62 mm, FESHEH 0.5 mGy/min,

(2) BGZ&A%: RAPET] T2 7 PRIMUS M 2
g

(3) AR : LR RBRAE A, B
H2~5em, MEBEEHRBEER L (REZEEAR
B SAESERERTE T 3 mm Ab) , HHIE R BT
1.5cm (6 MV X %%@B‘IZ%} 1~5em) o

@RI RS : B3 E &5 H(computerized
medical system, CMS) AHEIE=, WRAHK X1043.1,

(5) F4I"1F4>F] SENSATION40 B CT,

12 Wk

(1) IMRT 3R89 EBAEABEIA T I 30
PlERBHeHRRERE, Kb, B2 6.
Lt 10 6], 4FiR R 48~68 % (735 54 %) . MRk
BUR B, HIRITRGIREE, 7 CT T#iTE
£, FMERIEHT) CMS BT HRIRSE, R4
ZRFHWEEFITEX LRSS ERAE, 4
FIRMRRE REEFORE, METit.

(2) Matrixx B iF BRI A 87 . 7F matrixx _EN
2~5 cm AALBHEMR , WL X HE L B A AR
RHEMPOLSMEMRICE, BESETHE, R
EgFRie, £ CT FEM, BMrmmRERERE
CMS AFHNAIFIHTRIRGES, EREHMENS
H matrixx FARAEEZHEELE, BEBIFRE

B IMRT HHRIBHEZIEHER L. HBa REET
BSEREFARZE, EHITE IMRT iHRI7E matrixx
RRPRFIRSAE, A RREIETR,. FEBZHFESD
ODAE, BT TREEERLTEHEENR
BB KR, 10 B A M AR
H, SRS,

(3)Matrixx FI BRI T © MR
BEEE: ERENEEET (BEHFA 10 cmx10
em, JREFEN 100 cm), FH 6 MV X 52k, In#Ess
BWWE 100 MU, WIEHE, SREZNE, W
EMEBBEMEZ . @ FELME. EiRENE
T, IMEBWE 3~100 MU, H-HEmEEE
B B3 (cGy), MEFBEURFERE,

(4) $52 36 3F i1 R %t matrixx 3 47 32 By B 5 .
matrixx JREEMERS T, A CT FHETHARRK
PIHATIROL, BOES X M T AR IC L A AR H B
EHHOL, KA ominiPro-IMRT 2K THE L
5 e B R AR B, #E ominiPro-IMRT 3K 4+
BB AR B A S5 (I B AR R AR R D),
SRR TR 28 M T BB S, WES
FEERI B, EMERNERNRSAEREE
Z| ominiPro-IMRT %X {4,

(5) B IE T %15 matrixx ST 1 77 & 43 A L
B 8 matrixx 45 S 50 &4 A AR T R SE
T 7 & 4345 43 51 %5 A 2 ominiPro-IMRT 344 /P i £
BEO, HEMHXBHRDN, HTEXNER
—. B EE— KRR TEIET RS F S
T B4 AT . I8 UE T R 5 S I 4F & il &4 AT .
gamma ZM7, BRTHRIASEI A5 B X EE R

(6)IRESHT: KA gamma 53170, BRERMA
FEHZIMIN TR, RAZAHBRE, BfEiR
% (R 4%) RS £ 5 (B R 4mm) FEEX4H
B, XF—AWE A (rm) W8 K gamma & [y
(rm) VIR BRI, y(m) <1 M, y(m)>1
e, WP ST 90%K, IMRT iHRI% B 5
BIE, LLAFI AR,

2 R

2.1 WEIBMES
MWE 1 RTUF Y, “4aEERNELE RN
ERUMRE, BRIWE<L%, HHERZER 0.87%.



BB EEGESRIE 2008438 324 %28 Int ] Radiat Med Nucl Med, March 2008, Vol.32, No.2

120

[
(=4
(=

M RAEEZ (%)
S

(=)
(=)

4 12 16 20

0 8
SR
B AR R A
22 gL

ME 2 WMBERAEL, —REEEEFAR
Bk, BEMENRIBIESRMN

120
100
80
60
40
20

TEHT $i(cGy)

8I0 I(I)O 150
MU
M2 R R R

2.3 BUEH-R S5 &R EE

B 3. P 4 4350 0 B o A ST W B R B A A
FNBAE T o 3R] B2 A Ze AR R T R U145 20 4 ) i
A, BS5h-HE, WRNERLEHFAH
LEFARE, MEVERARKENEXE, &L
M 183 J2 1 77 &5 AR X B BHE TR 5 mm 2
T R3] T P

[em] Y 100% = 232.995 Gy

10.0
8.0
6.0

-8.0 -4.0 0.0 6.0
[em] %

B3 AL AR R SR B i

(SEIE 183 ZEDAEHIE)
[em] ¥ 100% = 231 Gy

10.0

0.0

10.0

-10.0 0.0 10.0
[em] X

B4 B RARGE R R E R E A
(R Smm 2 30 R TEE)

S 1]
B s ol O O L o O O O OO

110,03
100.0 -4 = -
90.0 # i
0.0 =
T0.0 =
60,0 -
50.0 < ! 1
40.0 4 i 4
30.0 4 ]
20.0 - \
10.0 4 1
L Bl B B B B B I i B i il i e e
160 120 80 40 0.0 0 BB 120 160
PlaneD] 5.0 mm [em] ¥

Itegral 0183

B5 AR S-S Wk R T Y L
(ILRFEMHOFEHEE, ERARTL
il )]

24 BUETHR SIS B i

B 6. B 7 403 kW e 5 S i 4 R &
%, B8 R HWBMLR. NESaILIEH, B
TR SE BRI B R 4550 B A B i — Bk

100% - 232.996 G
lemby A R

6.0 = T
40— 17 k!
203 \
0.0

2.0 = ot
P }
5.0 I [/

T
8.0
Jem] X

T T T T T T T

ey
8.0 -4.0 0.0

6 B ERE SIS R R

fom] ¥ lilllnu - 231 Gy

100 E

e e

] \. i’ \ - R

0 (o =)

b I I; r
00 (s

1
A0 0.0 0.0
[em] X

B7 BT HRIRG T RIET R R

B8 HAEHEELN SR RIS R MK
(EERBEMOENRML, BRAKITR

ERRMLE)
2.5 Gamma 77
30 il B # gamma TR H y(m) <1 K@
i s E/IME Y 80.53%, BKMEN 99.37%, ¥
(93.78+4.23) %, Xt y(rm)>1 BFKE 1L 5 8B/ ME
3 0.63%, BRMEHN 1947%, FH (6.27+4.21) %,



bR ERRESZE 2008437 £32% £28 Int ] Radiat Med Nucl Med, March 2008, Vol.32, No.2 121

# ominiPro-IMRT X {44347, Xf FAHX ] & fhi 2
<4%. BEES <4 mm ARG, H 3 HIEER
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