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Application of dynamic jaw technique in helical tomotherapy for postoperative cervical cancer

WU Junxiang, LIU Min, KANG Shengwei, WANG Pei, LI Jie, TANG Bin,WU Fan
Sichuan Cancer Hospital & Research Institute/Sichuan Cancer Center, School of Medicine, University of Electronic Science and

Technology of China/Sichuan Provincial Key Laboratory of Radiation Oncology, Chengdu 610041, China

Abstract: Objective To evaluate the plan quality and execution efficiency of dynamic jaw techniques and investigate the
feasibility of replacing the fixed jaw 2.5 cm with dynamic jaw 5.0 cm in helical tomotherapy for postoperative cervical
cancer. Methods A total of 25 cases of postoperative cervical cancer were sampled and divided into three groups and were
applied fixed jaw 2.5 cm (2.5F), dynamic jaw 2.5 c¢cm (2.5D) and dynamic jaw 5.0 cm (5.0D) separately in helical

tomotherapy. The differences of Dy, D,..., Homogeneity Index (HI), Conformity Index (CI), dose to organs at risk (OARs),

monitor unit and beam-on time were compared among these 3 groups. Results 2.5D plan was better in the aspects of the CI
and HIin target area (P<0.05), but there were no statistically significant differences in other parameters (P>0.05). 2.5F plan
was higher than 2.5D and 5.0D plans in the aspects of the V,,, V,, and D,
(P<0.05). As for the D

comes to the V,, in rectum, bladder and intestine and D

e 10 the rectum and bladder and V,, in the intestine

in the bone, femoral head and intestine, 2.5F plan was lower (P<0.05) than 5.0 D plan; When it
inintestine, 5.0D plan was higher (£<0.05) than 2.5D plan. The

mean

mean

monitor unit and beam-on time in 5.0D plan was significantly reduced by 46.1%, 45.1%, 45.0%, 44.1% respectively,
compared with those in 2.5D and 2.5F plans respectively (~=17.703, -40.698, 17.654, -40.414, P<0.05). Conclusion 5.0D
plan could meet clinical requirements and its beam-on time was significantly reduced. 5.0D plan is recommended for
treatment of postoperative cervical cancer when both plan quality and radiation efficiency are considered, but the 2.5D plan is
recommended, if only plan quality is concerned.

Keywords: helical tomotherapy; postoperative cervical cancer; dynamic jaw; dosimetry

[ W #5 B #912020-06-12

(B &1 B #2450 (2019-YF05-00425-SN) ; [6 5 & S AF & 3141 (2017YC0113100)
(1EH I R0, BB SE 5L, WF9E 7 1] 4 S 3 5 S 2% ) 3, E-mail: 506352702@qq.com
BIE1EE 1R JL, FE BN, 55510 3, E-mail: huaomaru@163.com



—_

1

- 1357 -

e

[l

[l

2 i Wr )= A 9k i 7 (Helical Tomotherapy,
TOMO)F AR T 5 80 A5 5T AH BT I 9 o7
(Intensity Modulated Radiation Therapy, IMRT) Fil i
5 25 B 3R BCTT (Volumetric Modulated Arc Therapy,
VMAT) £ AR AT DAER & 58 X 0 B S PE RS T B2, LA K&
T Mo B AT R AR TOMO HARTESE it
Rl o £ ) [ i), 0 I 225 B AL s k50 E S ik ]
TEAZ I S P IWE R R, 1 F TOMO £ AR I H 8 i AR
J& B 15 B B TR AL ES Bk 53 )2 IMRT Al VAMT
B SAEH AT 5 e X IE S5 o, U R
FH AL TOMO H2 AR 15 31 1y Bl Bk AU IMRT $ R 1Y
7.14% . TOMO FHRIMEALI S 1~ i3] it i FG 7
YR 38 8 FH S U B 2.5 em, A0AR A A 5.0 em 1
SR BT i D) AT LAk 3 AR AR ML Ik SOR R S ik ] H
EHARELRIE TR T i . TOMO e i s S8 1 14
AN T R i AR 38 38 T Y B i B IX
25 3K AV T3 ) 0 S B 2 5 L DT AR AR A IX Sk A0 5 o)
& AR B Y32 B EE ST AR B A5 Al P S
FiE 5.0 em Y B AT THARARCE 2.5 om (Y [ 1517
TR T8 B0 A5 R RIG YT, R UE TR 5 & 1Y
(] i ik 2L B Sft B ]

1 ARETTE

1.1 BEHM

PEFE2019 4 3~5 101148 e = e licir 1) 25 491
BV ARG B AR 46~64 % R AT AERS 50 %, T
A BE B TR AR SR . AR B PR R A 2
(International ~ Federation of Gynecology and
Obstetrics, FIGO) 43 1", H: o 11, 1 10 il , 11,
154
1.2 CTEMUMEXEKREE AE

EEE SR P RIMOE , (AR 0 A 98 o 11 7 AR 7, AT 28
XA B F %3k, 2K A Philips Brilliance TM CT
BigBore 416 HE R L2 CT HHFEHL, 525 0.3 cm,
ARG AR 10 BALEE5T R 5 emo. HAREH B
CT %4 1% 2% % 25 [ MIM Software 2 & 9 MIM
Maestro £ {4 H 345 B A= ) il RIHE X (PTV) Filfi &
TE . IHAREX (CTV) HAEME SR X (CTVIn) |
B 5% (CTV2) FIIE LB (CTVD A . CTVHE
ST 161 489 0.6~0.8 cm, Fi 4 7 161 4K 0.8~1.0 cm
JEHLPTV , f& Mg B A4 E 1 B e /N i i B
8 DL Rk
1.3 &FFIERMIT R

PTV kb J55HE 50.4 Gy, 28 K, 1.8 Gy/iK. HRIER

AbTJ5 I, B 50.4 Gy 72k 28 /D23 35 95% M X 44
BULSEX N D, <110% 4055 fa B a4 B 7t BAE hy
[k D,,<45 Gy, E % D,,<45 Gy, D,,<35 Gy , & 6
D,..<45 Gy, H#8 D,<35 Gy, lt'H 3k D,<50 Gy, ¥4
T 1) 258415 22 52 [F Accuray 23w i TomoTherapy i
IR R G, 76 A WG AL 5% 1 TR 43 5 i G BT
B 2.5 em ST (2.5F) 2.5 em [ 8441 (2.5D)
F115.0 cm A Zh A4S T(5.0D) IR, FIHH R M3
Fine, I [H 2.5, 12 HE 5 H 4 0.43
1.4 T RIENHERR

B IXRG S 25 B P PEAG S 2% [ B 4 565 SR Fnil
22 123 (ICRU) 83 5 i A1 i 8, He A B X At >R
F195% PTV IR FLAY ) & Dy, 57 & D, 3201
FEEC(HD) DL SGE I FEHE %0 (CD) . HI=(D,-Dyy)/Ds,, H
1D, Dy Fl Doy M 2% . 50% F1 98% HIL X AAFE i X6 17 ()
F 4 5 CI=(TV, ATVXPV), Hot TV, Sy ik 5 551 3 e
BB PTV AT, TV N PTV AT, PV Ry kb 755
2R A S5 0 BAR R . HUBHE T 0 2R 3 &) Mty
CUMMEEIT | R B o & B as B W PPAh 48 45
L35 B A BE B Voo Vo Vi AT D, s N V.
Vo F D,ns B BE 1Y Vi Vo K1 D, s B Sk 19V, A1
Deuns BRBERI Do 340, B GET 3 AR HLES BEEL
FURGFIHE] . V,<m %% n Gy 75 60 55 10 16 K %
BHINEBVNT m%.
1.5 SitE A%

K FH SPSS 23.0 Be itk Ak kA7 43 B , i 99k H
PrBbR 22 R R BT (A 58 40 Hr L P<0.05 0 22
SAGFE X

2.1 BRMBERBEFEFILE

3HRIFE X R fE S A8 BRI S E A R LR 1. 3
TSR] R XA E K25 B IR 2 SRR 2
I IRZR . 3 4RI B IX Dys A1 D, SN 25 5
TG T2F 2 X (P>0.05) . 2.5D 4145544 CIATHI{E AL
THANMAL, 22 74 Geit5 & L (P<0.05),2.5F #15.0D
W Z A 25 3 T T2# 3 L(P>0.05) . 2.5D 41X T1&
Ko B AR S AR AR T 2.5F A1 S.0D 4, 55 2.5F 4 A
o, o B (V, Vi 1D, JBEDE (Vo V, HI D)
H (D) /M (Vo FI D, ) BT , 22 5747 GE i3
(P<0.05) ; 5 5.0D ZAH L, ELM (V,o) JBEIE (V) LB
(Dpean) /NI (Vy M D, ) IR, 22 RA GETH2
SL(P<0.05). 5.0DF12.5FZHAHLL, EA( V. Vi FID, . -
JBEE(V,0 Vo MDD, ) INF (V) BIRRAK, 22 B Geit2F
HL(P<0.05) ;B S A/IMAIN D, 23800, 25
GiitE L(P<0.05)



- 1358 -

Hp ] R 2

6 37%:

F1 IETXEXFERBZETNESHER(c )
Tab.1 Results of target and OARs for treatment plans of three groups (Mean+SD)

PTV 1 [X. Hin

2051 n

Dys/Gy D, .../ Gy CI HI V,/% V5% V,/% D,..../Gy
2.5D 25 50.4+0.2 51.1+0.5 0.8+0.1* 0.1+0.0* 83.3+2.9*°  51.7£2.8  27.5+2.3*  31.3£0.5°
2.5F 25 50.5+0.2 51.3+0.3 0.7+0.0 0.2+0.0 83.8+3.2 51.7+2.7  28.1+2.4 31.9+0.5
5.0D 25 50.4+0.1 51.2+0.5 0.6+0.0° 0.2+0.0° 83.5+£0.0"° 52.3+£3.0  27.9£2.6*  31.7+0.8¢

B2 A Je 3k

20 5] n

Vay/% V3y/% Vi/% Diea/ Gy Viy/% D,/ GY V3/% Dyea/ Gy
2.5D 25 81.6+4.5*  48.4+2.4  29.1£3.1* 32.0+0.7° 63.5£6.9  34.9+£2.1°  40.5+8.4 27.6+£3.2
2.5F 25 83.5+4.0 48.5£2.2  29.6+2.9 32.7+0.7 63.846.5  35.0£2.0 40.4+8.5 27.6£3.1
5.0D 25 82.0+£3.7®  49.6+2.8  29.5+3.0° 32.4+0.7° 66.7£5.1  36.3+1.9® 42.8+6.0  28.443.0°

N7 HHE PRV

20541 n iR gk MU T BT A] /s

Va/% Vi/% Do/ GY D,,./Gy
2.5D 25 70.2+5.0*  37.0£5.0  27.3+1.4*  24.1+1.1 6 094.4+453.1% 438.8+31.8¢
2.5F 25 70.9+5.0 37.1£5.1  27.5+1.4 24.3+1.2 5988.8+450.1 431.4+£31.7
5.0D 25 70.5+£4.7®  39.6+£5.4  27.6£1.9®® 24.3+1.1 3 286.7+252.4%® 241.3+17.7%®

+ 52 5FZHAH I, =3.891.3.233 .5.582 .6.068 .7.746 .8.820 .5.937 .5.688 .6.778 .6.987 .4.019 .5.582.2.790..3.108 .10.761 . 13.053 ,
3.277.5.056 .4.491 ,6.751,4.770 .-41.638 ,-40.698 ,-41.574 ,-40.414, P<0.05;" 5 2.5D 41 Ml Lt , =2.585 ,2.787 .3.123 .3.878 .-

2.813.-3.674.-2.419.17.703 .17.654,P<0.05

2.2 123 BkEFNER B B 18] L 4%

2.5D . 2.5F 1 5.0D 41 B ML Bk BT 244 53 51k
6 094 .5 988 13 286 MU, 5.0D 41 FAIHL# Bk 5 R A% i
F, 5 2.5D F12.5F 414 L 43l FE A 46.1% F145.1%,
£ 5 A8 52 B X (=17.703, -40.698, P<0.05) .
5.0D ZH (1) B8 5k s 1] 5 2.5D 1 2.5F 2 A1 L 43 91 [ A%
45.0%.44.1%, 22 S5 A G it 27 B L (=17.654 .-40.414,
P<0.05) . 534M,2.5D F1 2.5F £ AH Eb , 76 48 FH AR R )
SRR S B INF Sl AR T B AR 23 3G b L gk Wk ASORT R 5
IR, 23 000 1.8% A1 1.7% , Z A Gt E X
(1=-41.638 .-41.574, P<0.05) .
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