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Effects of oral diatrizoate on the dose distribution of volumetric modulated arc therapy for

cervical cancer
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1. Anhui Provincial Key Laboratory of Medical Physics and Technology, Center of Medical Physics and Technology, Hefei Institute of
Physical Sciences, Chinese Academy of Sciences, Hefei 230031, China; 2. Department of Radiation Oncology, Cancer Hospital,
Chinese Academy of Sciences, Hefei 230031, China

Abstract: Objective To discuss the effects of oral diatrizoate on the dose distribution of volumetric modulated arc therapy (VMAT)
for cervical cancer. Methods The CT images of 12 cervical cancer patients after taking oral diatrizoate were selected and VMAT
(Plan A) was designed for each patient. Based on the same CT images, the CT value of contrast area in intestine was changed
to the value of intestinal content, and the other parameters remained unchanged. The VMAT plan was transplanted on the CT
image with the CT value of intestinal content (Plan B), and the dose distribution was re-calculated. The dosimetric differences
were analyzed by assessing the deviation of dose distribution of target areas and organs-at-risk between Plan A and Plan B. Results
Both Plan A and Plan B had similar conformity index and homogeneity index of target areas (P>0.05). The relative percentages
of minimum dose, maximum dose and mean dose between Plan A and Plan B was 0.07, 0.15 and 0.09, respectively (P=0.32, 0.59,
0.00). For the dosimetirc parameters of organs-at-risk, statistical differences were only found in intestine, and the relative
percentage of the V., Vs and Vy, of intestine were 0.11, 0.16 and 0.03, respectively (P=0.03, 0.03, 0.03). Conclusion The effect
of oral diatrizoate on dose distribution was statistically significant for both the mean dose of planning target areas and the dose
distribution of intestine. However, the clinical analysis reveals that the absolute differences of dose distribution caused by oral
diatrizoate can be neglected.
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Fig.1 Comparison of homogeneity index (HI) and conformity index (CI) for 12 cervical cancer patients
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Tab.1 HI and CI of target areas and their difference value

M(A)-M(B) of 12 cervical cancer patients

Mean+SD
24 M(A)-M(B) P{H
Plan A Plan B
HI 0.09+0.014 0.09+0.014 0.000 0.71
CI 0.784+0.130  0.78+0.130 0.000 0.90

FIHBEXT #4656 53 B 31 R X Disia s D+ Dinean F11
OARU/NI A FERE ) Vo Vi Vo B 2E R, S5
ARSI XA Donean /IR Vio . Vo . Voo i B E GE T2
25 (P<0.05), TEWE2,

F2 URIFEEX &N R AFITEHFE RN B AR
EREEE Vi Vi Vo UFEXT B 43 L
Tab.2 The relative percentages of the D, D and
D..n of planning target volume, and the relative
percentages of the V., V3,Vyof OAR

AR 43 L

AR/l AR ZH
Mean+SD P{E
TR X Dhin 0.07+1.133  0.32
Dun 0.15£0.907  0.59
D 0.09£0.064  0.00
JEE e Vi 0.01+0.075  0.71
Vi 0.05£0.115  0.17
Vi -0.02£0.722 036
B Vao -0.16£0.253  0.05
Vi -0.01£0.162  0.78
Vi 0.28£0.053  0.09
N7 Vi 0.11£0.138  0.03
Vi 0.16£0.185  0.03
Vi 0.03£0.025  0.03
Ak Vi -0.01£0.225  0.83
Vi 0460236  0.52
Vi -0.11£0.244  0.15
e8RSk Vi 0.01£0.066  0.50
Vi -0.03£0.321 0.7
Vi -0.75£0.285 038

33t i

FT T/ P U i L DX A5, ) i AL

DX P S FACANG X 530 R T T B b X A
X H/ING , FERE L CTH#HT | b, BT IR — e e
NZ SRR B H R E T — R 2 A
HENL CT BURBCR TG AT , IR 5 e v i 2 i HE
WARSE R, 1R S R e R T 2 3 R N 2%
YIETO PRI RIPATI CT IR 2E 50, AWF5E
P 1 IRz S AR Y CT (B R 434 HU, X0 A
XTHLFEEh 1,243, T8 R N 259 CT (Bl 61.4 HU,
SIS AR B, 35 B R 1.057 . I 2 AR e 1%
(AR Ak ] BE 25 M B AU R PR A A
AHFFEA I Monaco 5.1 31X 225 H A% Force ED HY
it B E AL CT BUE P i 52 X 1 CT (A Bkt 1z
(IR AF X R~ B2 B 5 R PN 25 ) CT (BT 114
AEXTHL 28 B, IR0 T X PRI 00 T 700 i o A 1) 22
o WIS RER, Plan A FllPlan B A TRIEE XY Diean
VMG Vi Vao Va1 E G222 57, X0 e S T
2 5 (1) O IREZ SR Wt AN 5 1) CT{E.
/T 434 HU, W BERI AR RERS U KA A 25 5 o
11 R R v B (A1 5 R VRS A P R el A o
AT TR o AR 0 25 5 X — S AR e A A
VR AR EARRIRIE . AR i g
1R 36t 5700 06F FE I3 VMAT 235 52, 2% 3R T
s 5 700 0 X R A () AR A A AT — i i, 24
CT & HU<800 s, &5 5% 751 X5 ) 1t 43 A1 AS 23 16 R K
M) 5 24 HU>800 B, I maple i 2, (2) AHXF T Plan A,
Plan B H1/ Mt 52 DXk TE I P9 2890 (A X FL 2%
JEAH 1,057, SXARFHXTHE 25 BE AR Ak 2 U Sam i
BRAR WA SR R AR, TRLE, S SR AR
2ol NARA TR, S AE Plan B HHEEIX T
FRPIFRIEE L Plan A 22, & AL Plan BIHHFEX Y Do
W% T Plan A, A & GEF 25 (IR 2 55 14 xt
HBNCNT0.1%) 1 R IGIRZEK o (3) By S T i
RIR AR A o WA AR BIHLELA AT 360° 77
] BERE UK, B 20m] P2 A — AT X mTki -l e
DX AT, Rt A2 1 SRR AR %R
AL AN 7 [ 5 B BT, B3 ] MRS [] 3R 2155 11
RIHEIX, SRR B M PR AR 2 W 1 5 X A IR
Y/ N 11 R3S S 300 e S L X R 43 OS2 I, Fr D
THRIFEIX Dyean, THRIFEX HABSHOR G425 57
Plan A Fl1Plan B T EF SR — 20 (/MBI IE 2
X AR H, T3 BE N 1,057, 3% & 238 1/ M o7
3, R, PRI ECAS , /N Vao  Vao Voo i1 S35 G5 T
S (A HABIE F 2SR 2 B TE AR, PRI
X R A LTI 284k, 28O ge i 25 5
VTS S s RN IR AR S VRS T



- 528 - Hh R B2 3646

FE TR AIEE , A ISR XY Diean . CLUFIEE I Vio 3
A BEGE2ES . WOORSE Y WFR T 8 S
s 52 76 R A AT s . 1 S X R i
BEE VMAT T4, FEACHTENS N 29 CT (B 15 A /K IR
CTE, SR RIS AE U B e re 1/
JE AL T R A S S-S, H PRI T 7
AR ARV, T A5 0 s TR X Y RN
HI /M Vao JEEE L Vas LB Vs RS 2525 5%
i IR/ N PR 3 SRR S e Bl e s i, BL A kAR b
TIRIEE A g s 5 DX 1) CTAE R i B N 254 C T BT 3R
TRAEE S RARRIY o AR, SRS BRI L,
AN N ZS P E R N A CT (T 42
VIR SEPRIE L . Zhang 25 HAFST T F1 RS 5570 78
B SR A S T O G R AR R, &I R
TSGR DR L L8R ) 5 ) G i 3%
Gt E L,

25 TR, A T B e R R X R OAR ) I P VRS
PE, FHE O CT BUE I AT ORI B il 2 771, (H
Joy Sk G 11 R v W A S RV . T T R i
SERNA R =1z 52 8% (40 mL) : 7K (1 000 mL ) X
T TRV A3 A (A R ] DL 2208

(5% 30Hk]

[1] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin, 2016, 66(2): 115-132.

(2] vk, 0, RIEE, 5. FTHRASHA ST EARERRE

AifkA Z g B RGN T FHR[I]. B EF, 2015, 30(6):
1096-1100.
SHENY L, LI X, ZHAO Y Q, et al. Dosimetric comparison among
volumetric-modulated arc therapy, intensity modulated radiotherapy
and three-dimensional conformal radiotherapy as adjuvant
radiotherapy for cervical cancer[J]. West China Medical Journal,
2015, 30(6): 1096-1100.

[3] fEBE, thodAe, Lol 5. BARGERRRAST Ao MR TRATHA

ESRERAARE R F T PaAEFR[I] REEFLE,
2017, 4(28): 352-357.
RENY, XU F C, SHAN G X, et al. Dosimetric comparison between
VMAT and IMRT for breast-conserving therapy for breast cancer[J].
Medical Journal of the Chinese People Armed Police Forces, 2017, 4
(28): 352-357.

[4] #A%e, %, ZEUR, . SRR Ao B % TFEH A RRAT

897 PRI FR G RAT LT ] RGBS 2 &, 2018, 26(22):
3663-3667.
HU Y, SUN P, WANG G Q, et al. Clinical research on volumetric
modulated arc therapy and fixed field intensity modulated
radiotherapy in treatment of advanced cervical cancer[J]. Journal of
Modern Oncology, 2018, 26(22): 3663-3667.

[5] SHARFO AW, VOET P W, BREEDVELD S, et al. Comparison of
VMAT and IMRT strategies for cervical cancer patients using
automated planning[J ]. Radiother Oncol, 2015, 114(3): 395-401.

[6] JIAM X, ZHANG X, YIN C, et al. Peripheral dose measurements in
cervical cancer radiotherapy: a comparison of volumetric modulated
arc therapy and step-and-shoot IMRT techniques| J |. Radiat Oncol,
2014, 9: 61.

[7] KIEZE, shibdh, RLH, F. THRM I RFHOEHLHS

AT B B AR R RAT A BT FR ] AR EERES
1R, 2018, 38(9): 1275-1279.

WU Y Q, HAN J J, ZHU B Q, et al. Dosimetric study of intensity
modulated radiotherapy and volumetric-modulated arc radiotherapy
for cervical cancer with para-aortic lymph node metastasis[J]. Acta
Universitatis Medicinalis Nanjing, 2018, 38(9): 1275-1279.

[8] GAY HA, BARTHOLD H J, OMEARAE, et al. Pelvic normal tissue
contouring guidelines for radiation therapy: a radiation therapy
oncology group consensus panel atlas[J]. Int J Radiat Oncol Biol
Phys, 2012, 83(3): €353-¢362.

[9] WILLIAMS G, TOBLER M, GAFFNEY D, et al. Dose calculation
errors due to inaccurate representation of heterogeneity correction
obtained from computerized tomography[J ]. Med Dosim, 2002, 27(4):
275-278.

[10] SMALL W, MELL L K, ANDERSON P, et al. Consensus guidelines
for delineation of clinical target volume for intensity-modulated pelvic
radiotherapy in postoperative treatment of endometrial and cervical
cancer[J ]. Int J] Radiat Oncol Biol Phys, 2008, 71(2): 428-434.

[11] JHINGRAN A, WINTER K, PORTELANCE L. A phase II study of
intensity modulated radiation therapy (IMRT) to the pelvis +/
chemotherapy for postoperative patients with either endometrial or
cervical carcinoma (RTOG 0418)[R ]. Int J Radiat Oncol Biol Phys,
2008, 72(1): S13-S17.

[12] QUAN EM, LI X, L1Y, et al. A comprehensive comparison of IMRT
and VMAT plan quality for prostate cancer treatment[J]. Int J Radiat
Oncol Biol Phys, 2012, 83(4): 1169-1178.

[13] PADDICK 1. A simple scoring ratio to index the conformity of
radiosurgical treatment plans: technical note[J]. J Neurosurg, 2000,
93(3): 219-222.

[14] KIM H J, CHANG A R, PARK Y K, et al. Dosimetric effect of CT
contrast agent in CyberKnife treatment plans[ J ]. Radiat Oncol, 2013,
8:244.

[15] AMATO E, LIZIO D, SETTINERI N, et al. A method to evaluate the
dose increase in CT with iodinated contrast medium[J]. Med Phys,
2010, 37(8): 4249-4256.

(161 254, a4, FhBesk, 4. 0 REFH A SRR S AR AR R AT
MBo A HralT]. B s 4 &, 2015, 22(8): 629-632.
NIU J, TAN L N, SUN X H, et al. Influence of oral contrast medium
on dose calculation of volumetric modulated radiotherapy for
pancreatic cancer [J]. Chinese Journal of Cancer Prevention and
Treatment, 2015, 22(8): 629-632.

(17] # &40, 2w —, 814 . sl RAEY R HAE 7 9 Prasr e [T].
b E E A E, 2011, 28(1): 2338-2339.

XU Z X, WANG T, QIAN J Y. Research on the effect of iopamiro
contrast medium in radiotherapy [J]. Chinese Journal of Medical
Physics, 2011, 28(1): 2338-2339.

(18] Wik, RRA, 2R+, F . HYIGIRA 2T BRI B A SR 5R7507
FZH F e HalT]. PRI E L SR E, 2010, 17(12): 942-945.
XIAO J H, WU S L, JIANG QF, et al. Effects of contrast media on
the dose calculation of intensity-modulated radiotherapy for
postoperative pelvic tumors [J]. Chinese Journal of Cancer
Prevention and Treatment, 2010, 17(12): 942-945.

[19] BT Hk, Z 54k, & 2, F . VMAT B 408 &4 0 IR&EH A 4 @
*t AR FH R[], AL S 4 &, 2014, 23(6): 472-474.
GU W D, LIJ L, GAO M, et al. Impact of oral contrast agent for
assisting in outlining small bowel on pelvic VMAT dose in patients
with cervical cancer[ J . Chinese Journal of Radiation Oncology, 2014,
23(6): 472-474.

[20] ZHANG R, BAI W, FAN X. SU-F-P-29: impact of oral contrast agent
for assisting in outlining small intestine on pelvic IMAT dose in
patients with cervical cancer [C]. 58th Annual Meeting of the
American Association of Physicists in Medicine, 2016.

(%h3% IF M A)



