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In vivo three-dimensional dose validation for intensity-modulated radiotherapy of cervical

cancer and the optimal gamma passing rate threshold

WANG lJiahao, XIE Hongling, CHEN Yukai, TANG Qiu
Department of Radiation Oncology, Women's Hospital, School of Medicine, Zhejiang University, Hangzhou 310000, China

Abstract: Objective To analyze the in vivo three-dimensional dose verification using electronic portal imaging device (EIVD)
for intensity-modulated radiotherapy (IMRT) of cervical cancer for investigating the differences between the measured and planned
doses, and explore the optimal threshold for gamma passing rate in EIVD quality control based on dosimetric sensitivity. Methods
A retrospective analysis was conducted on a cohort of 45 patients with cervical cancer who underwent IMRT at Women's Hospital,
School of Medicine, Zhejiang University. During the treatment, all patients underwent EIVD to obtain the measured doses. The
passing rate was analyzed using global gamma criteria of 2 mm/2%, 2 mm/3%, and 3 mm/3%. Additionally, dose-volume histogram
parameters were utilized to evaluate any differences between the measured and planned doses. Pearson correlation analysis was
employed to investigate the relationship between the gamma passing rate and dosimetric differences. Furthermore, receiver
operating characteristic (ROC) curve was generated to determine the optimal threshold for the gamma passing rate. Results The
average gamma passing rates for the criteria of 2 mm/2%, 2 mm/3%, and 3 mm/3% were 83.07%+5.25%, 91.69%+3.52%, and
95.02%+2.46%, respectively. The D,
2.43% (P=0.016), while the D,

(P>0.05). Pearson analysis revealed a strong correlation between the 3 gamma indexes and dosimetric differences in the PTV

deviation between EIVD measurement and planned dose in the planning target area was

mean

.ean d€Viations in the bladder, rectum, and small intestine were 0.35%, 0.46%, and 0.30%, respectively
(r>0.7), but a weak correlation with organs-at-risk (»<0.7). ROC analysis indicated that the optimal gamma passing rate thresholds
for the criteria of 2 mm/2%, 2 mm/3%, and 3 mm/3% were 79.06%, 90.04%, and 94.19%, respectively. Conclusion The
implementation of EIVD can ensure the accuracy of dose delivery within the PTV during IMRT for cervical cancer. Moreover,
establishing a gamma passing rate threshold provides a valuable clinical basis for subsequent adaptive IMRT for cervical cancer.
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Figure 1 Gamma passing rates based on EIVD
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Table 1 Comparison of dosimetric parameters between measured dose and

planned dose based on EIVD for PTV and organs—at-risk (cGy)

e E 551 TR HE P
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Figure 2 Differences in dose distribution based on EIVD

Bl AL A2y 3 33 3R AF 2 mm/2% 5

BRI A 22 5 o R €0 DXy 00 7R S Y i 22

0.888.0.825.0.767 , 25 A 20 546 B o fe e y i 2o %
T 4 90 R 2y (2 mm/2%) K 79.06% (I 1 =
1.000, Fr 5 :=0.711) , v (2 mm/3%) A 90.04% ( F5 ek
P£=0.793 , 55 5 14=0.770) , v(3 mm/3%) 2} 94.19% (5
JBME=0.759, 5 57 14=0.687) . ROC Mk 7 #r WL &) 3,

4040 22 5 5 € B1 B2 1y 3l i 2R 7E 2 mm/3% FH 5

/A 25 55 1 C1 L 2y il 3R7E 3 mm/3%

243 B A2 B2 .C2 Hr 2L X Sy y iR TE i X 4

FRAEy A RS,

i I EIVD R G dE47 5] B 9 iiE H 5 i 203, 1]
UNAS G i R 36 7 I TR] S5 A R, HOR 2 B0



- 806 -

N e

415

R2 vIERREPIV. ERBEFIEFEFHEX LD
Table 2 Correlation analysis between gamma index and

dosimetric difference in target areas and organs—at-risk

a4 RS yIEbR Li:ES v

2 mm/2% r=-0.705,P=0.000
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Figure 3 ROC curve analysis for 3 different gamma criteria
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Table 3 The optimal thresholds for 3 different gamma criteria

y48kR AUC HURME ReEE v ERWEE %
2mm/2% 0.888(0.778~0.998) 1.000  0.711 79.06

2 mm/3% 0.825(0.687~0.964)  0.793 0.770 90.04
3mm/3% 0.767(0.615~0.920)  0.759 0.687 94.19
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