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Radiation safety in patients with ureteral stent placement undergoing postoperative

radiotherapy for cervical cancer
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ABSTRACT This study aimed to investigate radiation safety in patients with ureteral stent implantation
undergoing radiotherapy. We enrolled 15 patients with ureteral stents undergoing postoperative radiotherapy for
cervical cancer at the Chongqing University Cancer Hospital from November 2016 to April 2018. Computed
tomography localization, target delineation, and radiotherapy planning were performed. The treatment group was the
stent group, and the control group was the stent-free group. The high radiodensity HU value of ureteral stents on

computed tomography was replaced by liquid radiodensity using density-filling technology, and the stent-free group
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was optimized with the same parameters. The Monte Carlo method was used to calculate the y passing rate of the
planning target volume and organs at risk (OARs). The conformal index, homogeneity index, and OAR receiver
were compared between the two groups. The results showed that the y passing rate of both groups met the clinical
requirements. The target conformal index results were 0.88+0.03 and 0.90+0.03 in the stent and stent-free groups,
respectively (p<0.05). The homogeneity index result did not differ significantly between the two groups (p>0.05).
D,,., Dy, D,... and OARs in the stenting group were significantly higher than those in the stent-free group, and only
the small intestine and ureter showed significant differences (»<0.05). The contribution rate of ureteral stents to
target sites and OAR dose were <5%. In conclusion, ureter stent implantation during radiotherapy affects the

postoperative target area and OAR radiation dose in patients with cervical cancer, but the contribution rate is <5%,

which has little influence on clinical treatment outcome, and radiotherapy is relatively safe.
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Fig.1 Example of ureteral stent in patient position: (a) coronal; (b) transverse-abdomen; (c) trans-verse-pelvic
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Fig.3 Examples of planned targets of stenting group (a) and stent-free group (b)
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Fig.4 Planned dose distribution and DVH diagram of the two groups: (a) stent-group plan; (b) stent-free group plan;

(c) comparison of planned
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Table 1 Planned target areas and OARs parameters of the two groups

ToSRA

TIWRE R/ %

W24 XHEH t P
Parameters Stenting group Stent-free group Contribution ratio
4[X Target D,/ cGy 4704.30+35.32 4 690.83+36.86 0.29+0.70 1.57 0.14
D,/ cGy 4 427.71+44.89 4397.27+42.02 0.70+0.90 2.99 0.01
D,../cGy 4 607.87+38.68 4 580.59+27.68 0.60+0.69 335 0.01
/N Small intestine D, /cGy 4 746.10£64.70 4725.69+59.57 0.43+0.73 228 0.04
Vi, / ML 98.36+53.41 96.13+52.65 3.67+5.80 275 0.02
D,/ cGy 2147.03+446.82 2 131.72+448.72  0.79+1.10 249 0.03
H % Rectum Vs / ML 29.35+11.06 29.18+11.17 0.7943.65 0.57 0.58
JB It Bladder Vs / ML 74.73+43.62 73.35+41.63 1.65+2.60 2.01 0.06
EWEE 3k Left femoral head 7,/ mL 4.31£1.98 4.30+2.00 0.95+6.30 0.03 0.98
4 & Sk Right femoral head  V,,,, / mL 4.17+1.83 4.16+1.86 2.46+14.34 0.03 0.98
TR Ureter D,/ cGy 4 653.99+41.89 4615.37+37.61 0.8440.65 4.96 0.00
D,/ cGy 4 676.60+39.36 4 641.54+36.76 0.7620.61 4.78 0.00
D, cc/ cGy 4719.89+39.09 4 685.13+38.62 0.74+0.61 472 0.00
%% Spinal cord D, /cGy 2481.75+170.71  2473.06£170.65  0.36x1.12 1.18 0.26
2.2 SciMoCa ¥ H I E 1T BRI PR A SR W 4 PR S SR R A 2 A, TR AE T
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Table 2 SciMoCa calculated gamma pass rate (%)

W24 SCHEH TN
Parameters Stenting group Stent-free group
PTV 99.34+0.31 99.39+0.30
/I Small intestine 100.00+0.00 100.00+0.00
F Rectum 99.71£0.42 99.75+0.35
%It Bladder 99.88+0.36 99.96+0.15
o H 3k Left femoral head 99.40+2.31 99.64+1.41
4 3% Right femoral head 99.40+2.33 99.64+1.38
iR Ureter 96.82+3.80 99.97+0.09
¥ Spinal cord 99.92+0.19 99.98+0.07
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PR Z I RAE o 55— DU 78 AL 2 1 860 91 R BH A 4R ¥A
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