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Comparison of dosimetry between TOMO and VMAT after TURBT for bladder cancer
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Abstract; Objective To analyze and compare the dosimetric difference between helical tomotherapy (TOMO) and
volumetric modulated arc therapy ( VMAT) in postoperative patients with bladder cancer, so to provide a reference
for optimal radiotherapy technique for this disease. Methods Ten bladder cancer patients with who were received
radiotherapy after transurethral bladder tumor resection (TURBT) from January 2019 to December 2019 in Peking
Union Medical College Hospital were included. Clinical target volume ( CTV) and organ at risk (OAR) were delin-
eated on the CT images, and then the TOMO plans and the VMAT plans were designed, respectively. The differ-
ence was evaluated by D95% , Dmean, Dmax, Dmin, and CI, HI of the target volume, and V20, V30, V40, D5,
D10, Dmean and Dmax of the rectum, small intestine, pelvic bone marrow, femoral head and other OARs. Results

Both TOMO and VAMT plans met the clinical dosimetry needs, and the Dmean, Dmax, Dmin and HI of the target
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volume of the TOMO plans were better than those of the VMAT plans (all P<0.05). In terms of OARs, TOMO

plans were better than VMAT plans, as comparing to the V20 and V30 of small intestine, Dmax of the right femoral

head, Dmax of the rectum, Dmean and Dmax of the pelvic bone marrow ( P<0.05). Conclusions

For bladder

cancer patients who received radiotherapy after TURBT, both the TOMO plans and VMAT plans can achieve the

clinical dosimetry needs, but the TOMO plans exhibit more dosimetry advantages, better target volume conformity

and uniformity, and lower exposure of OARs. These results may function as a potential reference for the choice of

radiotherapy plan for bladder cancer patients.
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Table 1 Comparison of target dosage parameters ( Gy,x+s,n=10)

plan Dmean Dmax Dmin D95% Cl HI
VMAT 50. 14£0. 61 52.09+0. 85 46.78+0. 52 50. 47+0. 18 0. 88+0.98 1.05+0. 01
TOMO 51.84+0.31" 53.78+0.67 " 48.60+0. 34" 50.50+0. 15 0.92+0. 45 1.02+0.02 "

“P<0.05, ""P<0. 01 compared with VMAT.

x2 BRELFEIL

Table 2 Comparison of Femoral head dosimetric( Gy, x+s,n=10)

OAR plan D5 D10 Dmean Dmax
femoral head L VMAT 21.41+4.35 20.21+6. 18 15.57+7.98 25.78+5. 87
TOMO 19.01+3. 32 17.99+4. 84 14.38+5.73 22.62+4. 85
femoral head R VMAT 23.47+5.36 22.35+5.61 16. 66+5. 81 27.93+5.99
TOMO 17.61+3.71 16.57+3.48 13.94+5. 66 23.52+5.94"

“P<0. 05 compared with VMAT.

x3 Np B . BREBHEFEX

Table 3 Comparison of small intestine . rectum and bone marrow( Gy, x+s,n=10)

OAR plan V20 V30 V40 Dmean Dmax
rectum VMAT 51.21+8.24 26.71+3. 37 10. 18+7.95 23.79+3. 65 49.03+8.94
TOMO 49.36+7. 63 25.58+2.92 9.58+6. 82 22.12+2.91 45.33+4.75*
small intestine VMAT 19. 58+8. 19 10. 01+4. 44 4.96+4. 02 8.08+4. 68 49.43+6. 31
TOMO 14. 06+6. 84 ™ 7.87£3.80" 4.07+4. 38 9.59+3.55 48.88+5.07
bone marrow VMAT 16. 16+8.76 5.57+5.83 2.7+3.36 9.60+4. 24 43.37+8.09
TOMO 15.00+7. 38 5.50+5. 64 2.53+3.15 8.61+£3.83"" 42.26+7.90"

“P<0. 05, **P<0. 01 compared with VMAT.
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A, B. showed the dose on the horizontal axis and the relative volume on the longitudinal axis, respectively; C,D. different

colors represented corresponding equal doses; A,C showed TOMO DVH diagram and dose distribution mapping, respec-

tively; B,D. exhibited respectively VMAT DVH diagram and dose distribution mapping
1 ®#itkl DVH BRFIE5 fE XL
Fig1 Comparison of DVH and dose distribution
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