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PROTON THERAPY AS A BOOST FOR CERVICAL CANCER: A
DOSIMETRIC COMPARISON

Weir Chlang You®2, Yung-Fa Lu®?, Mel-Chun Cheng?
B qJ BRES Ffr’- *Department of Radiation Oncology, Tsichung Veterans Ganaral Hospital, Taichung, Taiwan,
Teichs » of Hedicine, Hationsl Chuag Hilog Universky, Taichug City, Talwan
. *Brain Research Center, Natonal Yang Ming Chiao Tung University, Taipe, Taiwan, Jinstitute of Biophotonics, National Yang Ming Chiao Tung University, Taipel, Tahwan,

Purpose/Objective(s):

To evaluate the dosimetric performance of proton therapy as
a boost treatment for cervical cancer when brachytherapy is
not an optlon, with comparisons to external photon beam
radiotherapy and CyberKnife radiosurgery as potential
replacements for 3D-brachytherapy. The evaluation focused
on target coverage, dose conformity, homogenelty, and
organ-at-risk (OAR) sparing, including medium-to-low dose
exposure to the bowel bag.

Materials/Methods:

Dosimetric comparisons were conducted on 10 treatment
plans from anonymous cervical cancer patlents previously
treated with 3D-brachytherapy, now redesigned for proton
therapy, external photon beam radiotherapy, and CyberKnife B
radiosurgery as alternatives to brachytherapy (21.6 Gy In 3
fractions). Proton therapy plans were generated using
RayStation 2023B, Incorporating systematic uncertalntles, : o st RE v
Including a 5mm Isocenter setup error and a 3.5% range Proton DVH
uncertainty calculated using the Sumitomo €230 line scan. 3D RAB

Key dosimetric parameters analyzed Included CTV oty VI WV P
090%, CTVbosw: CTVy»1 66y and Dy for the bladder, rectum, ]
sigmoid, and bowel bag. Additionally, conformity and 613
homogeneity indices were calculated to evaluate the precision i %
and quality of dose dellvery. The analysis focused on a—
comparing the ability of each modality to achieve optimal 108

target coverage while minimizing doses to organs at risk %2 Y
(OARs).

Results: Vi) VY
Proton therapy demonstrated superior dosimetric e 3
performance, achieving the highest CTVy,, ¢, and consistent 5
CTVpgoy, (average: 21.88 Gy). Proton therapy significantly 4
reduced high-dose exposure to critical OARs, Including the 5

rectum (D 22.08 Gy), sigmold (D,.: 22.09 Gy), and
bladder (D, : 21.6 Gy). Additionally, proton therapy
exhibited a distinct advantage in reducing medium-to low
dose exposure to the bowel bag compared to external photon
beam radiotherapy and CyberKnife radiosurgery, offering a
critical benefit for minimizing gastrointestinal toxicities.
Conclusion:

Proton therapy provides a dosimetrically superior alternative
to external photon beam radiotherapy and CyberKnife
radiosurgery for boosting cervical cancer In patients where
brachytherapy is not feasible. Its advantages In target

coverage, OAR sparing, and reduced medium-to-low dose L "';”' T“’:ﬂ“’“‘:“" ﬁ
exposure to the bowel bag highlight its potential to improve 7 priTy e 36
treatment outcomes and minimize toxicities. These findings o e
support the integration of proton therapy into clinical practice, - Ty <] s
with further validation through prospective studies m 48 L ne
recommended. 70 um X am




