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PRIMERJAVA MED CYBER NOZEM IN TOMOTERAPIJO V
HOMOGENOSTI DOZE ZNOTRAJ PTV IN PRIZADETOSTJO
REKTUMA PRI BOLNIKIH Z RAKOM PROSTATE

COMPARISON BETWEEN CYBERKNIFE AND TOMOTHERAPY IN DOSE HOMOGENEITY
INSIDE PTV AND RECTAL SPARING IN PROSTATE CANCER PATIENTS
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IZVLECEK

Uvod: Obstajajo razlicne tehnike obsevanja za zdravljenje
bolnikov zrakom prostate, med katere spadata tudi zdravljenje
s Cyber nozem (angl. Cyberknife, CK) in tomoterapijo (TT). CK
je sistem 6-megavoltnega (MV) linearnega pospesevalnika
na robotski roki in omogoca intrafrakcijsko premikanje ter
sledenje tumorske tar¢e med obsevanjem. Zaradi te posebne
lastnosti je zelo natan¢na tehnika zdravljenja z obsevanjem in
omogoca dozimetri¢no ugodne rezultate za zdrave okoliske
strukture, npr. rektum. Vecina bolnisnic ne more zagotoviti
zdravljenja s CK, zato se v takSnem primeru lahko odlotijo
za zdravljenje s TT. Zanjo je znacilna posebna spiralna pot
sevanja okoli bolnika, ki omogoca konformno porazdelitev
doze ter vecjo zascito zdravega tkiva okoli tarce.

Namen: Namen prispevka je raziskati razlike v homogenosti
porazdelitve doze v planirnem tar¢nem volumnu (angl.
planning target volume, PTV) in prizadetostjo rektuma po
obsevanju bolnikov z rakom prostate med obsevalnima
tehnikama CK in TT. Prav tako je namen seznaniti radioloske
inzenirje z omenjenima obsevalnima tehnikama, ki se
uporabljata v tujini.

Metode dela: Za pisanje znanstvenega ¢lanka smo uporabili
opisno metodo zbiranja podatkov. Literaturo smo pridobivali
iz podatkovnih zbirk , kot so Google ucenjak, Cobiss+,
PubMed in ScienceDirect. Casovni okvir iskanja literature je bil
nastavljen od leta 2012 do 2022.
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Rezultati: Rezultati pregleda literature kazejo, da tehnika TT
zagotavlja visjo homogenost porazdelitve doze znotraj PTV.
Parametra D2 % (CK: 46,37 Gy, 46,46 Gy, 45Gy, 39,8 Gy; TT:
45,19 Gy, 39,86 Gy, 37,5 Gy, 36,5 Gy) in D98 % (CK: 36,27 Gy,
36,95 Gy, 34,3 Gy; TT: 36,97 Gy, 37,37 Gy, 36,4 Gy) nakazujeta,
da se pri CK pojavlja ve¢ vrocih in hladnih tock v PTV kot pri TT.
PriTT so bili parametri D2 %, V20 %, V30 %, V50 % za rektum
nizji kot pri CK.

Razprava in zakljucek: Na podlagi rezultatov smo ugotovili,
da TT zagotavlja visjo homogenost porazdelitve doze znotraj
PTV, kljub temu pa sta obe obsevalni tehniki med seboj zelo
primerljivi. Hkrati je TT pokazala boljSe rezultate pri zasciti
rektuma kot CK, kar bi potencialno lahko vodilo do manjsega
Stevila kasnejsih stranskih ucinkov.

Kljuéne besede: rak prostate, tomoterapija, Cyber noz, rektum,
dozimetri¢na pokritost, homogenost
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ABSTRACT

Introduction: Various radiotherapy techniques for treating
prostate cancer have been considered effective non-invasive
treatment options, for example tomotherapy (TT) and
Cyberknife (CK). CK is a system of a 6-megavolt (MV) linac
mounted to a robotic arm that provides intra-fraction target
motion, which gives a very high delivery accuracy and can
better protect organs at risk, for example the rectum. However,
most hospitals cannot provide treatment with CK. Frequently,
in the countries that can offer various techniques, prostate
cancer patients are therefore treated with TT, which is also a
very accurate radiation treatment.

Purpose: The purpose of this scientific poster is to compare
the differences in dose homogeneity inside planning target
volume (PTV) and rectal sparing in patients with prostate
cancer between CK and TT treatment. We would also like to
raise awareness about special techniques in radiotherapy
among radiologic technologists in Slovenia.

Method: A descriptive method was used for the writing of this
scientific poster. Literature was sourced from Google Scholar,
PubMed and ScienceDirect, where the timeline was limited to
articles published between 2012 and 2022.

Results: Results show that TT provides a higher homogenous
dose distribution inside PTV than CK. Parameters D2 % (CK:
46.37 Gy, 46.46 Gy, 45Gy, 39.8 Gy; TT: 45.19 Gy, 39.86 Gy, 37.5
Gy, 36.5 Gy) and D98 % (CK: 36.27 Gy, 36.95 Gy, 34.3 Gy; TT:
36.97 Gy, 37.37 Gy, 36.4 Gy) indicate that CK has more volume
of hot and cold spots inside PTV than TT. When considering
the dose delivery for the rectum, parameters D2 %, V20 %,
V30 %, V50 % were lower for TT than CK.

Discussion and conclusion: TT has shown to provide slightly
higher dose homogeneity inside the PTV than TT, yet both
techniques are comparable and therefore hospitals can
decide to use either CK or TT. Additionally, there is a slightly
better outcome in rectal sparing with TT than CK, which could
potentially translate into the advantage of lower late rectal
toxicity.

Keywords: prostate cancer, tomotherapy, Cyberknife, rectal
sparing, dosimetric outcome, homogeneity

LITERATURA / REFERENCES

Bijina, T. K., Ganesh, K. M., Pichandi, A., & Muthuselvi, C. A.
(2020). Cyberknife, helical tomotherapy and rapid arc SIB-
SBRT treatment plan comparison for carcinoma prostate.
Asian Pacific Journal of Cancer Prevention, 21(4), 1149-1154.
https://doi.org/10.31557/APJCP.2020.21.4.1149

Chen, C. Y, Lee, L. M,, Yu, H. W, Lee, S. P, Lee, H. L, Lin, Y.
W., Wen, Y. C,, Chen, Y. J,, Chen, C. P, & Tsai, J. T. (2017).
Dosimetric and radiobiological comparison of Cyberknife
and Tomotherapy in stereotactic body radiotherapy for
localized prostate cancer. Journal of X-Ray Science and
Technology, 25(3), 465-477. https://doi.org/10.3233/XST-
16169

Ding, C., Saw, C. B., & Timmerman, R. D. (2018). Cyberknife
stereotactic radiosurgery and radiation therapy treatment
planning system. In Medical Dosimetry (Vol. 43, Issue
2, pp. 129-140). Elsevier Inc. https://doi.org/10.1016/j.
meddos.2018.02.006

Holmes, T. (2013). Image-Guided Radiation Therapy (IGRT):
TomoTherapy. In T. E. Brady Luther W. and Yaeger (Ed.),
Encyclopedia of Radiation Oncology (pp. 355-364). Springer
Berlin Heidelberg. https://doi.org/10.1007/978-3-540-
85516-3_26

Nihei, K., Hashimoto, S., Shimizuguchi, T., Tanaka, H., Machitori,
Y., Fujii, M., & Karasawa, K. (2014). EP-1606: Planning
study of SBRT for localized prostate cancer among
VERO, TomoTherapy, and Cyberknife. Radiotherapy and
Oncology, 111, S205-5206. https://doi.org/10.1016/50167-
8140(15)31724-2

Piotrowski, T., Skofska, M., Jodda, A., Ryczkowski, A., Kazmierska,
J.,Adamska, K., Karczewska-Dzionk, A.,Zmijewska-Tomczak,
M., & Wotdarczyk, H. (2012). Tomotherapy - A different way
of dose delivery in radiotherapy. Wspolczesna Onkologia,
16(1), 16-25. https://doi.org/10.5114/w0.2012.27332

Serra, M., Ametrano, G., Borzillo, V., Quarto, M., Muto, M.,
di Franco, R., Federica, S., Loffredo, F., & Paolo, M. (2020).
Dosimetric comparison among cyberknife, helical
tomotherapy and VMAT for hypofractionated treatment in
localized prostate cancer. Medicine, 99(50), e23574. https://
doi.org/10.1097/MD.0000000000023574

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram,
I, Jemal, A, & Bray, F. (2021). Global Cancer Statistics
2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA: A
Cancer Journal for Clinicians, 71(3), 209-249. https://doi.
org/10.3322/CAAC.21660

Medical Imaging and Radiotherapy Journal (MIRTJ) 39 (Suppl. 1) 49



