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Feasibility analysis of kilovoltage cone-beam CT imaging for dose calculation in
radiotherapy
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A

BRY: HITHARHERZERCT (kilovoltage cone-beam CT, KVCBCT) SGHATHUT FIBITERIRIITIEREHIE. 75
i%: FBElekta SynergyEFREILENNESE K Z/EIEHECT (=ESiomonos AG, SOMATOM Definition AS 402) 4> BI#34
CIRS-062FEFRZEEK, FRENKVCBCTRESAZERCT (fan beam CT, FBCT) $FEXIEHZECE{{E (hounsfield unit,
HU) , EZIEZEKRAE-BYEFE (HU-RED) R, ISR TEAEMITRIMEEESS (BIRE. e, 8
EREIMER200) |, BEFBCTRR L ITR=4HEREEYT (intensity modulated radiation therapy,

IMRT) AR M AYCBCTRAR ELMBRINFR MBI THIERNTE, FHERM GRS I EERI TRt
%, WREFNEDHBELHEER. ER: EKVCBCTRFBCTRMEAS M TRIBYTITRIRLLR S, BIRE. B
. SEIENSIPTVAEEER, MAEMETTEEBEES, EEERAFIE(Omax). KFDmax, IER
V30, AREKDmax, Bifi V20, A V5. /(OME V30, FFAETISRIE (Dmean) . Ef7 V40, BERE V50, /\MizDmaxhIELE:
PREEER, 4&ie: Si3EITHU-REDERSS, CBCTRERATRITITHIATERRITH, (BB itEEE
MRy PIEREH—SARKEIESENTEE MM T, CBCTRARBERIER IR H B E EATT PRIAR
Y, FReRIERICSERTRIBIERYTITR, SEATIEENYT (ART) REVERINSERFIERIE,
Objective: To study the feasibility and accuracy of kilovoltage cone-beam CT(KVCBCT) in dose calculation of
radiotherapy.Methods: CIRS-062 electron density phantom was scanned with Elekta Synergy medical linear
accelerator and multi-slice spiral CT(Siomonos AG, Germany, SOMATOM Definition AS 40 layer), obtaining the
hounsfield unit (HU) of the specific region of the KVCBCT and FBCT image.Rescale hounsfield unit-relative
electron density(HU-RED) table.80 cases of tumor patients (20 cases each of nasopharyngeal carcinoma, lung
cancer, stomach cancer and cervical cancer) were selected.Intensity modulated radiation therapy (IMRT) on
FBCT images was planned to recalculate doses on corresponding CBCT images under the same conditions.The
calculation results of two images were tested by t test, and the difference of dose distribution was
compared.Results: In the comparison of radiotherapy plans under KVCBCT and FBCT two imaging conditions,
95%PTV of nasopharyngeal carcinoma, lung cancer, stomach cancer and cervical cancer had no significant
difference, but there were significant differences in radiotherapy plan for lung cancer.In spinal Dmax,
brainstem Dmax, parotid V30, eye Dmax, lung V20, lung V5, heart V30, liver Dmean, rectal V40, bladder
V50, and small intestine Dmax , there was no significant difference.Conclusion: After revising the HU-RED
table, it is feasible to use CBCT images in the calculation of radiotherapy plans, but further research is

needed to find more appropriate methods to reduce artifacts in the radiotherapy of patients with chest tumors
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or lung cancer.CBCT images can accurately reflect the changes of the patient's tissue structure during the
treatment and can make a real-time radiotherapy plan according to the changes, and ultimately provide

accurate images and dose assurance for the realization of ART.

SEHk/REFERENCES

£=i¥/Memo:

[1]J Lamb, M Cao, A Kishan, et al.Online adaptive radiation therapy: Implementation of a new process of
care [J] .Cureus, 2017, 9(8): e1618.

[2]Gupta V, Wang Y, Méndez AR, et al.Fast and robust adaptation of organs-at-risk delineations from planning
scans to match daily anatomy in pre-treatment scans for online-adaptive radiotherapy of abdominal

tumors [J] .Radionther Oncol, 2018, 127(2): 332-338.

[3]Wang CM, Hu WG, Peng JY, et al.The use of IGRT technique to measure the target position errors in SBRT
treatment for lung cancer [J] .Chinese Journal Of Clinical Medicine, 2016, 23 (6): 841-845. [EBR, #BF
NI, 84FT, %.IGRTEATEESBRTSTHEX M EIRENEPRINA [J] FEIGKES, 2016, 23(6): 841-
845.]

[4]Zhang P, Yu WB, Xu Q, et al.Exploration of the impact of body mass index on radiotherapy setup error in
nasopharyngeal carcinoma patients [J] .China Oncology, 2018, 28(5): 389-393. [3K, B4HE, S, .48
FIARERRE SRESENTEMRENTM [J] FEREZS, 2018, 28(5): 389-393.]

[5]R Schulze, U Heil, D Gross, et al. Artefacts in CBCT: A review [J] . Dento Maxillo Facial Radiology,
2011, 40(5): 265-273.

[6]Wang Q, Quan H, LiQ, etal. Scatter correction of kV cone-beam CT based on the strips

block [J] .Chinese Journal of Medical Imaging Technology, 2013, 29(7): 1184-1187. [F3&, €41, =5, .
ETFRNEIRAOKVEEIRCTEEMRIE [J] . FEEF#GRAR, 2013, 29(7): 1184-1187.]

[71Zhang J, Xu LM, Liu H, et al. Evaluation on imaging uniformity of Varian 23 EX cone-beam

CT [J] .Chinese Journal of Medical Imaging Technology, 2011, 27(8): 1703-1706. [3K{&, 1&FIBE, XURE,

& Varian 23 EXINEEMIINERRCTEGHIIMD T [J] FEEFRGRAK, 2011, 27(8): 1703-1706.]
[8]Richter A, Hu Q, Steglich D, et al.Investigation of the usability of conebeam CT data sets for dose
calculation [J] .Radiat Oncol, 2008, 3: 42.

[9]Ling CC, Yorke E, Fuks Z.From IMRT to IGR: Frontierland or neverland [J] .Radiother Oncol, 2006,
78(2): 119-122.

[10]Dai JR, Hu YM.Implementation of image guided radiotherapy [J] .Chinese Journal of Radiation
Oncology, 2006, 15(2): 132-135. [EE5R, SHREA.EUEKSISHTHSSIAR (V] HERGIEFRT,
2006, 15(2): 132-135.]

[11]Yan D, Vinice F, Wong J, et al.Adaptive radiation therapy [J] .Phy Med Biol, 1997, 42(1): 123-132.
[12]Luo Y, Qin Y, Lang J.Effect of adaptive replanning in patients with locally advanced nasopharyngeal
carcinoma treated by intensitymodulated radiotherapy: A propensity score matched analysis [J] .Clin Transl
Oncol, 2017, 19(4): 470-476.

[13]Zhang JY, Zhang WZ, Lu JY, et al.Dose calculations on kilovoltage cone beam computed tomography in
radiation therapy for cervical cancer patients [J] .Chinese Journal of Medical Imaging Technology, 2015,
31(10): 1592-1595. [3KEK, KEE, MiER, F FAERCTIHESIERTHE V] . FEEFGR
7A,2015, 31(10): 1592-1595.]

[14]J Hatton, B Mccurdy, PB Greer.Cone beam computerized tomography: The effect of calibration of the
Hounsfield unit number to electron density on dose calculation accuracy for adaptive radiation

therapy [J] .Phys Med Biol, 2009, 54(15): 329-346.

[15]Richter A, Hu Q, Steglich D, et al.Investigation of the usability of conebeam CT data sets for dose
calculation [J] .Radiat Oncol, 2008, 3: 42.

[16]l Fotina, J Hopfgartner, M Stock, et al.Feasibility of CBCT-based dose calculation: Comparative analysis
of HU adjustment techniques [J] .Radiotherapy Oncology, 2012, 104 (2): 249-256.

[17]Meng HP, Feng YM, Dong HJ.Feasibility analysis of dose calculation for tumor radiotherapy planning based
on cone-beam computed tomography images [J] .Journal of Radiation Research and Radiation Processing,
2017, 35(4): 29-34. [HEMWS, BizlE, FWT.ETHERRCTEGRMERT I RIFIEHETEST [J] 48
SRR SRS I 2SR, 2017, 35(4): 29-34.]

[18]Gao LQ, Sun XZ, Liu ZH.Sampling and correction of CT-electron density curve and their effects on
treatment planning dose calculation [J] .Chinese Medical Equipment Journal, 2016, 37(2): 103-105. [=&3Z
N, FVINGS, XIEE. CT-HFEERIGHMANRERERNATITRIFIETENSE [J] ETREESE, 2016,
37(2): 103-105.]

[19]Usui K,Ichimaru Y,Okumura Y,et al. Dose calculation with a cone beam CT image in image-guided radiation
therapy [J] .Radiological Physics Technology, 2013,6(1):107-114.

HEMRIEFMREFLKIE (@WS: A13301-35)

BEFTHHA/ Last Update: 2019-05-31

www.xdzlyx.com/oa/DAtrticle.aspx?type=view&id=201913035

2/2



