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Abstract: Objective To compare the dosimetric differences of target areas and organs-at-risk between helical tomotherapy
(HT) and 7-field intensity- modulated radiotherapy (7F-IMRT) for cervical cancer. Methods Twenty- five patients with
cervical cancer who underwent helical tomography between March 2015 and October 2017 were enrolled in this study. All
enrolled patients were treated in prone position, with a full bladder. Both HT planning and 7F-IMRT planning were carried
out for each patient. The dosimetry parameters of target areas and organs-at-risk, and monitor units (MU) were compared
between two planning modes. Results HT plan was better than 7F-IMRT plan in conformity index and homogeneity index
[0.898+0.017 vs 0.834+0.013, P<0.001; 0.062+0.012 vs 0.109+0.019, P<0.001 . The D, and D; of planning target volume
in HT group were lower than those in 7F-IMRT group (all P<0.001) , while Dy, Dos and Dys in HT group were higher than
those in 7F-IMRT group (P=0.048, P<0.001, P=0.015). The D, Dueuw, V3o and Vy, of small intestine, colon, rectum and
bladder and the Vs, of rectum were significant lower (P<0.001, P<0.001, P<0.001, P=0.001, P=0.006), and the Vs, of the
other organs-at-risk was slightly lower (P=0.130) in HT group as compared with 7F-IMRT group. Moreover, the Vs, Ds,
Dinean and Do of femoral heads in HT group were significantly lower than those in 7F-IMRT group (all £<0.001). However,
compared with 7F-IMRT group, HT group had a much higher MU. Conclusion HT plan which ensures the target dose

without increasing the radiotherapy toxicity is superior to 7F- IMRT plan in conformity index, homogeneity index and
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organs-at-risk sparing. However, the MU of HT plan is higher than that of 7F-IMRT plan, which indicates a lower

utilization rate of beams in HT plan. As an image-guided radiotherapy technology, HT system is worthy of application for it

can ensure the accuracy of each radiotherapy.
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Tab.1 Dose limits for PTV and OAR

Region Parameter Dose limits
PTV Dhinax <107% of the prescription dose
Dinean <105% of the prescription dose
OAR Intestine Vi< 195 cc, Duu<54 Gy, V40<10%
Colon V50<10%, Dun<55 Gy
Rectum V50<50%, Duna<55 Gy
Bladder V.is<50%

Femoral head V5<5%, Ds<45-50 Gy

PTV: Planning target volume; OAR: organs-at-risk
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Fig.1 Isodose distribution in the central section of two treatment plans
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b: Seven—field intensity—modulated radiotherapy (7F-IMRT)

Do/l (47.85+1.98) Gy.(47.03+£1.81) Gy (P<0.001),
Dys73ill /2 (48.68+1.95) Gy, (48.39+1.86) Gy(P=0.015).
25 R W HT FRAE S AT B8 ORUEHE XY S5 /N R 4
AT AR T ) T] Ao AR AR DX P ) A X A DX 75
TR AR LR E B HT 3R 7R-IMRT 351 9 C1 43531
47 0.898+0.017 F110.834+0.013 (P<0.001) , HT %1 (1)
CHE 23k T 1, i& 8 B 4L T 7F-IMRT ; HT it X
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Fig.2 Dose—volume histogram comparison of PTV and OAR in two treatment plans of the same patient
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Tab.2 Comparison of dose parameters in planning target volume between HT plan and 7F-IMRT plan (Mean+SD)

Plan CIL HI Dien/Gy

D;/Gy Dz/Gy Dss/Gy Dos /Gy

HT 0.898+0.017  0.062+0.012  50.25+2.00
7F-IMRT  0.834+0.013  0.109+0.019  50.47+1.97

P value <0.001 <0.001 0.048

51.19+2.12 50.99+2.11 48.68+1.95 47.85+1.98
52.44+2.18 52.34+42.19  48.39+1.86  47.03+1.81

<0.001 <0.001 0.015 <0.001

CI: Conformity index; HI: Homogeneity index
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V233 (15.93£16.90)% . (25.85+24.99)%(P=0.006) ;
XEFREE, B% T Vo LG 1525 55 (P=0.309) ,HT 411
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P<0.001), BARSHEANZERS s,
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Tab.3 Comparison of dose parameters in small intestine and colon between HT plan and 7F-IMRT plan (Mean+SD)
OAR Plan Va/% Vaul% Vso/% Diea/ Gy D1/ Gy
Small intestine HT 12.08+9.67 4.80+5.84 1.37+2.95 19.42+5.04 50.35+4.56
7F-IMRT 15.11+11.84 5.64+6.46 1.56+3.49 20.38+5.22 51.31+3.71
P value <0.001 0.001 0.130 <0.001 <0.001
Colon HT 18.72+11.30 11.00+8.73 2.96+3.97 20.26+5.34 51.114£2.15
7F-IMRT 22.48+11.95 11.82+1.64 3.14+4.04 21.19+£5.63 52.30+£2.24
P value <0.001 0.006 0.051 <0.001 <0.001
4 HTitX 5 7F-IMRT I BRI BER T ESHEE (+5)
Tab.4 Comparison of dose parameters in rectum and bladder between HT plan and 7F-IMRT plan (Mean+SD)
OAR Plan Vio/% Vi/% Vs/% Dunear/ Gy Duu/Gy
Rectum HT 80.58+19.76 55.70+17.56 15.93+16.90 40.61+5.44 51.14+£2.10
7F-IMRT 96.70+7.72 85.07+13.41 25.85+24.99 45.59+3.63 52.51+2.46
P value <0.001 <0.001 0.006 <0.001 <0.001
Bladder HT 68.99+12.73 52.84+11.40 23.26+19.86 39.10+3.31 51.67+2.06
7F-IMRT 79.17+9.02 60.03+9.32 23.69+19.60 40.44+2.86 53.13+2.17
P value <0.001 <0.001 0.309 <0.001 <0.001

5 HT IR 5 7F-IMRT iR A G R E LTI ES MR (v +5)
Tab.5 Comparison of dose parameters in left and right femoral heads between HT plan and 7F—-IMRT plan (Mean+SD)

OAR Plan Vs /% Dy/Gy Diea/Gy D,./Gy
Femoral head-R HT 29.58+17.65 30.50+3.32 24.32+3.04 37.98+5.08
7F-IMRT 89.16+£13.77 41.14+1.65 31.76+1.89 46.37+1.77
Pvalue <0.001 <0.001 <0.001 <0.001
Femoral head-L HT 30.55+19.54 30.13+3.40 24.02+2.44 37.05+4.79
7F-IMRT 86.46+13.62 40.49+2.24 31.66+2.37 45.76+2.96
P value <0.001 <0.001 <0.001 <0.001
2.4 M=% H Bk SRCTHR HER 58, B B IMRT £ AR EIG IR L E
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