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Changes of high-risk clinical target volume in radiotherapy for cervix cancer and the impact on
accumulated absorb dose
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Abstract: Objective To observe the changes of high-risk clinical target volume (HRCTV) in radiotherapy for cervix cancer
and the impact on accumulated absorb dose, in that the size and location of the tumor will change during the radiotherapy.
Methods Between October 2011 and June 2014, 22 patients after the radiotherapy were randomly selected to undergo external
beam radiotherapy (EBRT) set by VARIAN ECLIPSE based on the CT image before the radiotherapy. The EBRT dose was 45
Gy in 25 fractions, and the EBRT planning target volumes (PTV) were delineated on CT images. After about 2 weeks of
EBRT, HDR brachytherapy (HDR BT) was initiated once a week, delivered to a dose of 28 Gy in 4 fractions. CT-image-based
BT planning was performed at NUCLETRON ONCENTRA before HDR BT, and the BT HRCTV was delineated. Each patient
had an image set for EBRT planning and four image sets for BT planning. The CT images of BT planning from NUCLETRON
ONCENTRA were imported into VARINA ECLIPSE to observe and measure the changes of HRCTV in the four HDR BT, and
to observe the impacts of EBRT on D,; at every HRCTV by images fusion. The changes among HRCTV were described by
HRCTYV Deformation Index (HDI), and the non-overlapping volume between HRCTV and PTV was indicated by nonoverlapping
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PTV index (NPI), and the impact of EBRT on HRCTV cumulative dose was showed by the relative PTV dose (RPD),
HRCTYV relative to the EBRT PTV prescribed dose. Results A total of 22 EBRT plans and 88 BT plans were analyzed. The
mean values of HDI, NPI and RPD were 0.45+0.13, 0.05+0.13, and —0.02+0.13, respectively. The number of RPD>0 was 50,

and the number of RPD=0 was 8, while the number of RPD<0 was 30, and the percentage of the above three cases were 56.8%

(50/88), 9.1%(8/88), and 34.1%(30/88), respectively. Conclusion HRCTV varied widely between BT for cervix cancer with

time interval of one week or more, but basically was within EBRT PTV. In most cases, the cumulative EBRT dose of HRCTV

was not equal to the EBRT PTV prescribed dose. In calculating the cumulative dose of the radiotherapy patient, the specific

analysis of each case should be performed.
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Tab.1 Results for brachytherapy HRCTYV related index of 22

patients with cervix cancer

Indicator Mean+SD Max Min
HDI 0.45+0.13 0.72 0.14
NPI 0.05+0.13 0.74 0.00
RPD —-0.02+0.13 0.27 -0.85
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