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(a) Set—up with Scan time2 &|o| 4|7} Q4L uf=.9} A
Aof whah FxpF Aol Hagh Alftoln Rt
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(b) Image Registration time< KVCT o|n]](Xgt
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3. Patient set—up & Scanning

AR EAs G7kaA) 7IRE 1293} mkA = (Thermal
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Table 1. Number of patients classified to treatment site in percentage(%) and Cumulative Percentage(%)

Procedures / Sites Number Mean SE t p—value
Head & Neck 22 42745 1.58471

Beam—on time —3.044 0.005
pelvis 9 6.2644 1.81655
Head & Neck 22 5.4818 45527

Registration time -3.256 0.003
Pelvis 9 6.0333 34641
Head & Neck 22 9.4482 2.06912

Set—up &scan time 0.164 0.871
Pelvis 9 9.3133 2.08520
Head & Neck 22 21,4406 327632

Actual Time —-1.886 0.069
Pelvis 9 23.9284 3.47876

x All statistical computations were performed with SPSS 22.0(Institute Inc, IBM, co USA)
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Table 2. Test of normality for procedure times

procedure Kolmogorov—Smirnov?
Statistics Degree of Freedom p—value
Beam—on time 104 31 2007
Registration time 110 31 2007
Set—up& Scan time 096 31 200"
Actual time 114 31 200"
Table 3. Results of procedure times and treatment sites on influence actual treatment time
Treatment site Patient Percentage Cumulative
Number (%) Percentage(%)
Head & Neck Region (brain, neck) 22 71 71
Pelvis Region (prostate, rectum) 9 29 100
Total 31 100 -

TomoTherapy Processes Estimation

Actual treatment time

|

.'
Set-up with Scan

Patient enters (a) (b)

Fig 1. TomoTherapy treatment procedure times
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Table 12> 2F4}9] 2|54 Ato|Eof| upe} BRYE Ao s
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ZHHEL Site(prostate, rectum)ZHA}F 9729 %) 2.2 F 31
O] SA7L 7 TiFollA] A =S AT 3179 SRS
1557] =31 x 52])ol] el ot ABAREE 4 A
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Patient exits

Pt 22,6843 3740 TR 9FO] A 21444327
&, SR QRO - 23,9243 47420]]tK(Table 3). Set—
up with Scan timeol| A= & 2571 &2 QA Afol=
212101} Image Beam—on time(head & neck: 4,274,
pelvis: 626312} Registration time> 1570 2fo]&
Hom IR Site(Head & neck: 548, pelvis: 6.03)
oA §-2J5t 2}Fo]7} 18It (Table 3). Beam—on time?]
2QAIZEE] W= 2,0420041 9.589] el e,
Registration time 4.5%4] 6,55 Ato]e] H9] 7]
1 Set—up with Scan time®] 7-¢- 5t-ollA] 12,559 W
flofl Ao} 158 oFe] Alzto] 425 AL U
TR AA| A BAITE 15 57004 2755 H91oll &85 Al
RS Holu 5209t - 28F0] 485 Alo]Aaw

g = ASUCHFig. 2). 2 AApe] uh ARE9 HSl= Fig.
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Fig 2. Relationship between beam—-on time, image registra—
tion time, set-up with scan time and actual treatment time

Table 4. Correlation analysis for treatment procedure times
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Variable Beam on time Registration time | Set—up & Scan time | Actual treatment time
Beam—on time 1
Registration time 169 1
Set—up & Scan time 381 047 1
Actual treatment time 765" 287 848" 1
# 'pC0.05, “p0.01 FE(FZ)M Al R9l.
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o o
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Fig 3.

distribution of correlation relationship for treatment procedure time.
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Table 5. Results of stepwise regression analysis for factors influencing actual treatment time

Variable B SE t R? P
Beam on time 1.425 222 6.404 571 {0,001
Beam on time 1.373 222 6.173 s 0,001
Registration time 1.146 844 1.358 ’ {0.185
Beam on time 0.906 .060 15.030 {0.001
Registration time 1.227 212 5.800 <0.001
Set—up & scan time 1113 054 20,460 <0.001

Actual treatment time = Bo+ Bix  + Box o+ BsX s+ b (X = beamon, X , = registration, X ; = set up)

3ARERI(28.948X1.5)F 2ok 4k ol
519,01} Outlier(5ol3)2 S78=A] gkatet
Head & Neck site, Pelvis site “1557+2] W
of gt o1 ARE <1619 2H Beam—on time-
0.005, Registration time2 0,003 % -F-2lalic), A4
A gAg o] Adol = A=A AR Set—up with
Scan time (0.848, p<0.01)7} Beam—on time(0.765,
p<0.01)2 733t oFo] AaAS Y, Registration
time(0.381, p<0.05)2] oFgh o] JUBAE Hlct
(Table 4, Fig, 3)

A BAO FaFatlol=
tion time, Set—up with scan time©| 523+ 29l0]}t},

831 AR 2 8A7E] 1]X= 93-S Beam on time,
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TH(Table 5).
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TomoTherapy: Analysis of treatment time and
influencing factor

Department of Radiation Oncology, Pusan National University Hospital

Jong Gi Son, Hyun Sung Kang, Chul Hwan Hwang, Seung Jeong Se, Min Ho Choi

Purpose: The purpose of this study was to measure the average actual treatment time at the
time of Tomotherapy treatment. We want to investigate the time required for the procedure in
the treatment process that affects the actual treatment time.

Patients and Methods: \We measured the time required by the procedure in 31 patients who
were treated with tomography therapy. Beam-on time, Image registration time, Set-up with
scan time and Actual treatment time were measured and stepwise regression analysis was
performed.

Result: The average treatment time per a patient was 21.44 - 23.92 minutes. Beam-on time,
Image registration time, and Set-up with Scan time were the important factors affecting the
actual treatment time. The biggest influence was Beam-on time and Registration time was
less affected by analysing.

Conclusion: The average treatment time per a patient in tomotherapy treatment was
22.68+3.37 minutes. The Approximately 21 patients are expected to be treated within 8 hours
of regular work time. However, if the treatment is interrupted or the time of the procedure is
changed during the treatment process, it affects the schedule of the daily treatment patients
and the workload is expected to increase.

»Key words: Actual treatment time, Beam-on time, Set-up with Scan time, Image registra-
tion time.
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