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Design of Transvaginal Cylindrical Templet for Combined Intera-
cavitary/Interstitial Brachytherapy Treatment Based on Local Spread

Patterns of Cervival Cancer
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Abstract: [ Objective ] To design a novel transvaginal cylindrical templet for combined interacavitary/
interstitial (IC/IS) brachytherapy (BT) based on local spread patterns of cervical cancer. [Methods] A
transvaginal templet was designed based on local spread patterns of 498 patients with cervical cancer
stage Il B~IVA. The novel templets were used to perform IC/IS BT in 20 cervical cancer patients with
insufficient response after external-beam radiotherapy (EBRT). [Results] In 498 patients with locally
advanced cervical cancer,98.5% parametrial lesions were above the pelvic septum,spreading postero-
laterally along rectovaginal ligament and uterosacral ligament, anterolaterally along cardinal ligament. It
was fan-shaped away from both sides of cervix and vagina to the lateral pelvic wall. After 45Gy EBRT,
residual parametrial tumors of 97.5% cervical cancer patients were <3.5 c¢m in one side and <2.5cm
in other side,the upper margin at the level of the internal OS of the cervix. There were 3% patients
with anteroposterior asymmetrical tumor. Based on the anatomy,the cylindrical templet was designed
with peripheral straight holes,oblique needle holes and central tandem holes. In 20 patients treated
with the new applicator,the total (EBRT+BT) D90 and the high risk clinical target volume (HR-CTV)
were on average 86.7(SD2.4)Gy o/B10 and 60.4(SD20.8)cm’. The average D2cca/B3 of bladder and
rectum and sigmoid were 76.1(SD2.7)Gy and 68.7(SD3.3)Gy and 65.9(SD5.4)Gy,respectively. Among
20 patients there were 18 cases of complete remission and 2 cases of partial remission 3 months after
treatment. [ Conclusion ] The transvaginal cylindrical templet guiding IC/IS is feasible in cervical can-
cer patients with distal parametria residual disease after EBRT,it increases total dose and coverage of
HR-CTV without increasing the dose to organs at risk.

Subject words:cervical cancer;transvaginal cylindrical templet;combined intracavitary/interstitial ;
brachytherapy
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Figure 1 A and C:Coronal and axial view of schematic diagram for cervical can-
cer,residual tumor of 97.5% cervical cancer patients after 45Gy EBRT in yellow.
B:3D axial reconstruction image of right cardinal ligament tumor (1) and cervix
(blue), bilateral uterosacral and rectovaginal ligaments (2),upper 1/3 vagina (3),
bladder and rectum. T2-weighted pelvic MRI.D:1 right cardinal ligament tumor 2
uterosacral ligament. E:1 right visicocervical ligament tumor,2 right uterosacral
ligament. F:1 left rectovaginal ligaments tumor,2 pelvic diaphragm (levator ani)

Figure 2 A1,A2:Schematic diagram for cervical cancer with cylindrical templet
in vagina:yellow residual tumor of 97.5% cervical cancer patients after 45Gy E-

BRT with needles (red dots and red lines) and tandem. B:T2-weighted pelvic
coronal MRI image with cylindrical templet:red line is HR-CTV ,needles and tom-
dan insertion based on it. C1:Cylindrical templet with needles and tamdon,C2:
Distal templet section.
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rectum

serted tandem and 5 needles. Blue circle = tandem. Red dot=needle.

cient tumor response and unfavorable topography

A:Axial image of tumor extension into the left distal parametria showing high-risk clinical target
volume (HR-CTV) and inserted tandem and 4 needles. B:Coronal image showing transvaginal cylin-
drical temple with needles. C:Axial image,HR-CTV of anteroposterior asymmetrical tumor with in-

Figure 3 CT image from oncentra planning system with inserted tandem and
needles through the templat at time of brachytherapy(BT) in patients with insuffi-
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Table 1 DVH parameters for 20 patients treated with
combined IC/IS by transvaginal cylindrical templet

Parameter Mean value+SD

HR-CTV 60.4+20.8cm®

Volume
HR-CTV ~ D90 86.7+2.4Gy (EQD2 o/310)
Bladder D2cc 76.1+2.7Gy (EQD2 o/B 3)
Rectum D2cc 68.7+£3.3Gy (EQD2 o/f 3)

Sigmoid  D2cc 65.9+5.4Gy (EQD2 o/B 3)

Abbreviations: DVH = dose-volume histogram; IC/IS = intracavitray/in-
terstitial ; HR-CTV = high-risk clinical target volume;EQD2=biologically
equivalent dose in 2-Gy fractions ; SD=standard deviation.
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