5538 B 9] i RS 4 CA AR
20184F9 /1 ACTA UNIVERSITATIS MEDICINALIS NANJING (Natural Science) 1275+

SRR EEIKE K B SRR FERSEEM T 5 BRI =S
MITHIFIEF LR

ﬁkﬁﬁf\,ﬁva L] ,ﬁiﬁé/ﬂ,% 1E, 115 oA
INVE IR EEBE VL0348 R A I o , Bt BE R 2= B g BE B it v B VT B st 210008

[ ZE] HB: LB HSTE5EET (intensity modulated radiotherapy , IMRT) 5 28 FUiE % 18 58 i I (volumetric modulated arc
therapy , VMAT ) 75 & 50U {112 = 8l ik 55 6 245 (para-aortic lymph node , PALN) 785 H & 0T WP A5 22280, 0 Rl e B ey 33
T T T AL RIS ARG . T3k 6T 20 (5 BAEIE 5248 PET-CT A AR 12y Sy A teis PALN 55 R 42 32 i il s 3, Wt Il
— CT EME 43 53347 IMRT AVMAT TR, EEE PR TR 058 IR i G M 48 B (organ at risk , OAR) (A7) 24 24 55 H0
X3 e B ( conformity index, Cl) 5 HEFE 5 ( homogeneity index, HI) . 03k 28 Bk %% (number of monitor units, MU ) FI{&Y7 Bt
[l o Z55R : IMRT AT VMAT ZH 330 A 80 DX s 24 RE A5 T 2 0] i 2 oK, 7ER0 X CURTHI |, VMAT HHRIJE T IMRT 1R, OAR £
PO TE , VMAT S50 A 5 00 B S 349550 16T IMRT 3R, B Vo B Vo /NI Vi FUEEIBE Vo BOFIREEIAR T IMRT 351 (P <
0.05) . VMAT i % i) MU (859.92 + 248.47) % T IMRT 3151 (1 649.50+167.44,1=11.836, P <0.001) . VMAT %I {47457 f )
[(304.30 +41.98)s I 4T IMRTH-R1[ (435.90 + 37.52)s,:=12.750,P < 0.001 ], 25t B2 fE PALN %85 B SR IUIMRT Fl
VMAT F AR ARSI AR AR A OAR AYFHE R, 1 VMAT HRIZESE X CLURT HI_E AT IMRT 3R, [A) s VMAT EA %
IR OARFE AL E, MU BH AR, MR A )4, 48 T SR O T (9 522 32 T 8 S A YT AR
[X@R]  HIUE; E SRR DS BURRYT SRR T s AP R 0T
[FE42KS] R8152 [HktRERR] A [XEHS] 1007-4368(2018)09-1275-05
doi: 10.7655/NYDXBNS20180920

Dosimetric study of intensity modulated radiotherapy and volumetric-modulated arc radio-
therapy for cervical cancer with para-aortic lymph node metastasis

Wu Yaqin, Han Jingjing, Zhu Biqing, Huang Jian, Lu Emei*

Department of Radiation Oncology, Jiangsu Cancer Hospital, Jiangsu Institute of Cancer Research, the Affiliated
Cancer Hospital of NMU , Nanjing 210008, China

[Abstract] Objective: To compare dosimetric difference between the intensity modulated radiotherapy (IMRT) and volumetric
modulated arc therapy (VMAT) of cervical cancer with para - aortic lymph node metastasis, and to provide the reference basis for
selecting the reasonable radiotherapy approach of locally advanced cervical cancer patients. Methods: Twenty patients of cervical
cancer with para - aortic lymph node (PALN) metastasis whom confirmed by PET - CT examination and diagnosis and received
radiotherapy were selected , and the same CT image was designed by IMRT and VMAT respectively. Then, we compared the parameters
of target, organ at risk (OAR) , homogeneity index (HI) , conformity index (CI) , the number of monitor units (MU ) and treatment times
between two plans. Results: The target dose of IMRT plan and VMAT plan could meet the dosimetric requirement. The CI and HI of
planning target volume (PTV ) for VMAT plan were superior to IMRT plan (P < 0.05). Compared with the IMRT plan, the mean dose of
kidney for VMAT plan were lower (P < 0.05). The Vi and Vs of the rectum, Vi of the small intestine and the bladder of VMAT plan
were better than those of IMRT plan (P < 0.05). The number of MU for VMAT plan (859.92 + 248.47) were lower than IMRT plan
(1 649.50 + 167.44) (+=11.836, P < 0.001). The treatment time for VMAT plan[ (304.30 + 41.98) s ] were shorter than IMRT plan
[ (435.90 + 37.52) s, =12.750, P < 0.001 ]. Conclusion: Both of the IMRT and VMAT plans can achieve the clinical dosimetric
demands and protect the OARs of cervical cancer with PALN. VMAT has the best performance on Cl and HI, and protect the OARs
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better. VMAT plans have fewer MU and significantly improve the treatment efficiency. Thus it will improve the patient’s radiotherapy

tolerance, enhance the efficiency of radiotherapy.

[Key words] cervical cancer;para-aortic lymph node metastasis ; radiotherapy ; IMRT; VMAT
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VMAT) SZA8 5 IR B YT (image guided radiation
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[ Acta Univ Med Nanjing,2018,38(09):1275-1279, 1291 ]
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Table 1 The clinical data of 20 cervical cancer patients

with para-aortic lymph node metastases

S B (%) ]

A

30~45% 4(20)

46~60 % 16(80)
5349

11 8(40)

11B:1] 12(60)
AR

I~ sk 11 4% 13(65)

I ~ T 2 % T 4% 7(35)
JE FE Bk A5 AR

<2 cm 11(55)

=2 cm 9(45)
i Ied EAR

<4 cm 8(40)

=4 cm 12(60)

1.2 7%

1.2.1 CTHEMEAL

SENLHT SR A Hew B, SRR 1 h
BIHERS IS ) o AR EAREM , SR e a8 b BT
A8 A O 19 T3 2 FA S, AUBR ] ARP i, SR TP
1R 5E CTASALLE LA CT, 34T 2 h H R
S (AR 20 mL A ST 600 mL /K, 73 2 ¢
JI, A/NRE Y0, CT I L F 545 10 Highe T 223 A
BT N4 3~5 cm, FAMZIE S mm.
122 ¥R Z OAR 4 & BT L

R A5 6] s A S 557 5 90 15 2% 52 2% (International
Commission on Radiation Units and Measurements,
ICRU) 83 5 SC AR 1 E SC2) L X Jz OAR'™ . 40t
XA FE - i AR AR TR (clinical target volume, CTV) (31
X # R B (planning target volume, PTV) [ OAR, H:
Hr CTV AL 45 5 X | [ BCBIE 555 Mg A SN
AN BEAT AFLFIE 3k G I, AR
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OAR LG : B IE B B /N SU ek o
A7 IR A ) 1 3] i ] — R O 58 B, I £ ] — 4 3
Rl
1.2.3 %7 xl&st

Xif [f]— CT ’14% , 2% F Monaco 11 R1% 11 R 4 47
SBET 9 BF IMRT FIXUIK VMAT F Ff 7 -4 . 4R
P AR 2 L OAR 119 FR i 7] 2 152 e M A S AN
AbT7 4 50.4 Gy, 43R4 1.8 Gy/ik , I8 32 8l ik 5%
Jit G 3R B 45 I 6.0~8.0 Gy, 2.0 Gy/ik , H:3~4 7%,
IMRT P-4 75 £ 5 288 S8 Bl 360° 77 [l 4 11 9 B, 4
415 B 55t B [ B A ] 5 VAMT S IO U, 2935631 2 98
FECBF (43 51 SR WL B 4 180° ~179° , i 336 i 4t 5]
180°) o LK 95% 45| 1w th 4 75 PTV , 8 X Fe K Je
Fe /N AN RIS AR T R £ 10% . 98% LA L) PTV
KB, BEA IR . TR OAR A
FITE R, PR AL 7 R = 1 110%.
1.2.4 OARZ B Z ik

OAR 1) 5Z RS 5t PR 220K - B Y- 34 52 RE G o
<12 Gy, FL% 50.0 Gy i) 32 FEAAFH (V) <50% . JB5 fik
50.0 Gy #7532 FEAKRFR (V50)<30% /M 50.0 Gy 1952 1]
R (V) <10% U 3k 50.0 Gy 1Y 52 B AR FR
(Vs)<5%, PFAl IMRT FI VMAT BRPE Y71 2 6]
M OAR A7 | 25 57
125 ¥RAFPAHKLEK

ICRU 83 “5- fi¢ 15 #& tH , 3 4 #10 IX 58 JE 4 48 %k
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dex, HD SRIEAGT BT IR B o Daw (2%PTV AR
2 B K ) FRs ARl R 2, Dose 2278 AT L
/MR, Dso i R . CIHELAE O~1 2Z 8], CTE
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L, TV R B FR, Vi SR A0 7 700t 2 BT A 28 1)
Bl Cl= i x gy Do “Do

™V =V, ° D.,,

1.2.6 MU &4 57 18]

e F4r A IMRT A VMAT O 7B B MU K369 7
B 1) Y7 B )2 HR 8 58 B B o7 B B R SE B, 56
1A HRSFTR 06 BR R BITE 725 BT P B RS o
13 %itssE

K FH SPSS20.0 Ge it 4R AF A7 3 A, THE BORHH
PIg e br e 25 (x = ) Fon , AL IR ELRECR H ¢ K56
P<0.05 K8 ZERAGIFE L

2 # R

2.1 ERAZTHHH

IMRT 1 VMAT PR F 5807 3400 9 55 5 531 121
% Tl 2 B0 DX Ak T R i 2R, 5 IMRT TR A
VMAT 31K 5 Dsor 71, Dase F1 Doge F X F) 22 S 45 L
BESMAGIT¥E L (P<0.05), VMAT iR
DX L e K (Do ) AR F IMRT 3141 (4=3.668 , P=
0.002) , M #8 IX 3 Bl #5275 £ (Dosee ) 55 T IMRT 31
%] (1=-2.402, P=0.027) , H. VMAT %1 %) CI{E K .
HI{E /N, P AH L 22 A Gt 22 B L (1=-2.432,
2.395,P<0.05,%2),

R2 SEIEPALN#B EE IMRT.VMAT &7+ X a9 48
R E

Table 2 Target volumes of IMRT/VMAT treatment
plans of cervical cancer patients with para-aor-
tic lymph node metastases

Ei=ta VMAT 41 IMRT 41 H PH
Da.(Gy) 4997 +2.04 52.75+298  3.668 0.002
Dsor(Gy)  46.88+0.65  46.70+0.65 -1.123 0.275
Dot (Gy)  47.06 +£1.66  46.18 +0.49 -2.402 0.027
HI 0.08 £ 0.04 0.11+£0.02  2.395 0.027
CI 0.83 £ 0.07 0.79 £0.05 -2.432 0.025

2.2 OARMA B 5%

i AR ECT 1H OAR A7 &2 S 80k
B, VMAT 385 B Vo AT Vo 5 IMRT 3150 5 A5 41
P EFH G AR XL (1=11.776.7.453,P <0.001),
1M X5 F Viou Vaou Vao T8 B A8 #/E H (P>0.05) .
VMAT FH0] 3 B A F-~F- 2455 5 KA1 T IMRT -]
THMEZE R A SRR L (1=9.557.7.241, P <
0.001) . VMAT 3% 9 55 B Vio . /N Vo fIl- T IMRT
iR, 2 %A %15 2 X (1=2.156., 5851, P<
0.05) o 2RI e Sk LR 0L, 25 57
BHGH#E (P >0.05,%3),
2.3 IMRT.VMAT %] 84 MU 7= i& 75 B 18]

VMAT i8I A9 MU {4 859.92 + 248.47, B i /1>
T IMRT 41 (1 649.50 + 167.44) , FiZHAH L 25 A
it 5 L (1=11.836, P < 0.001) , YA J7 I ) 4, %%
IMRT %) B 5 45 45 [ (304.30 + 41.98)s vs.(435.90 +
37.52)s,t=12.750,P < 0.001 ],

3 % i

B SR IORIRT T e 4 e g e AT it
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Table 3 Dosimetric comparison of OAR between IMRT/VMAT treatment plans of cervical cancer patients with para-aor-

tic lymph node metastases

OAR FESE VMAT 4 IMRT4H t{H Pl
HW V(%) 97.97 + 1.19 98.44 + 1.37 -1.892 0.074
V(%) 97.51 +0.82 97.76 + 0.59 1.035 0314
V(%) 90.88 + 1.42 91.19 = 1.13 0.740 0.468
V(%) 50.25 £2.92 62.43 £ 4.16 11.776 <0.001
V(%) 38.01 +1.39 42.10 £1.92 7.453 <0.001
i bk V(%) 100.00 + 0.0 100.0 0.0 0.000 1.000
V(%) 97.96 + 0.64 98.14 + 0.58 0.950 0.354
V(%) 76.24 £2.79 76.65 + 2.88 0.707 0.488
V(%) 46.59 + 3.89 48.03 + 6.01 2.156 0.044
V(%) 25.36 £2.42 25.40 +2.87 0.044 0.966
N V(%) 81.39 + 0.94 80.79 + 1.18 -1.790 0.089
V(%) 58.11 £5.76 57.75 +1.29 -0.192 0.850
Vio(%) 36.71 +6.71 38.89 + 7.67 1.012 0.324
V(%) 17.49 +2.52 27.15 + 6.97 5.851 <0.001
V(%) 6.45+0.51 6.49 + 0.52 0.707 0.488
JBEE3k V(%) 92.04 + 1.84 92.44 + 1.47 1.042 0.311
Vao(%) 81.36 + 4.36 81.25 +5.11 -0.094 0.926
V(%) 49.52 + 4.82 48.58 + 4.76 -1.111 0.281
V(%) 30.59 + 1.08 30.94 + 0.88 0.975 0.342
V(%) 3.28 +0.59 3.22+0.53 -0.322 0.751
e 152 BRI (Gy ) 8.57 +1.11 10.68 + 1.14 9.557 <0.001
A A 152 BRI (Gy ) 8.23+1.07 10.45 + 0.69 7.241 <0.001

WEIAS BRSO EE AR R B TR0 B AN W
BT Bl A & R, = 4R 7 ( 3-dimension-
al conformal radiotherapy, 3D-CRT) il [& % ¥ IMRT
J 2 I TR SR BTBOR IR YT IMRT #3D-CRT £
ARA W ACH, B ST RS B Ay 3 DX 6 A 114
A RO, Pk OAR FIIE B 41 200 32 RG] &, an
FERE B B IE /N A TSR HEAS R B, 42
15 B UL R B ORI TR o ST IMRT 4
RUAEE S H, EEARMAEIGITRCE L IMRTIA
TN A1 3D-CRT SE S, BE AN 1 MU, £ 35 45 Z A
T AR Y TE 2 SRR N, 52 0 HE I8 A= )
ROV

VMAT 1 g — T3 (7 s B AR, A T
I R LASK , A8 Sk STAR MR 458 e St S L
I 5 22 A IR A TR YT T R — RE Y
F 2 PR 5 IMRT AR A 5k 2 78 R
ARCHE DX £ 43 A1 B9[] 6], R 920 36 97 I8 8] F1 MU
KA 3R g A 2 B iR A A Faz gl , S1E
FRALIRZE R A IR 7 I TR AT RE & 1R YT Ak

R LT MU 80 T AL, 15 4 2
Z I ECHE AN /D . Huang 2 S SF0 T 13 4157
SR FR % VMAT A1 7 B IMRT W5 R 5507 1) 590 4 40 A
1500, 255 78 VMAT 3T 7 BF IMRT 76 2 1X 5]
HIESIER OAR Gy XA W ALHE . AR
KIS HFIMRT HRIA HL, VMAT o] 52800 X 5 B
TSI AL X i oA, T A b R e R A2

CT MR AG A 2 UL ARG I E 2500 bk 2 45 5 %
()7 %, 30 PR E 5 R IV SR S 3k L 4 2 A5
FEIIARE , 10 mm 2 IE B A5 B K HAR . B
TR ELSE HA2=10 mm I}, 93 % (I ELAE BRAIL N
o ILHRMETE WS , PET-CT 7E K6 A5 5 il PALN
FERS T TH A, PET-CT A4 s PALN 5 81
FESEIE R 90%~97 %™ ERATEZ) 85%* . Rt , AHIF
520 ] B 4R PET-CTHESE PALN #574

X S PALN #6588 8 5 030y 7 I O8I
F s ik 5 AR T, BRAE A BFSE /R , 78 3D-CRT
AR, X e SR £ PALN 68 B 8 17 16 32 ) ik 55 4k
EFOTY , B 3L SN R R A3



EURTE T N i 5 S T VAT S 10 IR i ) G NS 2 A RO L LY O N S R a2y e = L Y e )
2z e[ 1], mE at R R 2E 4 (A ARBARR) ,2018,38(9) : 1275-1279, 1291

20184F9 H

<1279

80% , BRI KL SR e 4 538 0 40% o it i 56
BT BN L 5 3D-CRTHARAA L, IMRT A0 7 Y
JBEE B AN 32 R AR R, B A 1A
FIE W AR 2 5, AR TIEw ™, (HH
HISC T VMAT O 7 725 S PALN Fe B8 S8 5 Y
I FBIFSE 98 AR DL AR, DR AR IF 5 3 5% 20 49185 45
i PALN #6788 58 73 5 BT IMRT  VMAT P FPR YT
R UNER TR b O bl e SN ey
OAR G722 5 . AFEAR R, ARG 71
FIRTHEL DX 2 RE A A2 7P 2 R, TR X H S P A
I L B VMAT %18 F 9 BF IMRT 341, 78
B UE B B A N R ORAR E PERRTR R
Hh T ZH 2R T 32 50) 5, VMAT 75U 'S e, B
Vo Vo, INFIBEE Vao L IMRT 1R BT AL H,
S AR T S I kS 1 A A
N R R U R 4 B AT R IDUR S it 2 4t
THREE. VMAT H-R1 0 MUK T IMRT 31, A7 i
(] 14 4 T IMRT 3132, PR VMAT 31l W 4 sk 2>
THLAHRFE, S TR e SRR S PR T AR
H TR TR R S, 5 OB R BE B A
7, DL AL SAE B 22 S LA B A8 N BRORH R Jo i g 4
il 45 R R s, ST A R AT RS A T 25 7
I, —NEFEY VMAT HH81, el PR B A S50 i 4%
TS0 K R, 98D AN e B R 22, S0 TR Y
wiitk.

BV, VMAT HORTE S 50 PALN 5% 7 (83 19
RS, SE GBI RS IMRT 5 AL, B4 1l
T ERE B N OAR, 4T RESS B R] U6k
DB A IR R R B IR R B LA R s B
EAIR 2 o RHTE B BUR PALN 5678 5 07
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