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Fig. 1. Vitalbeam(Varian Medical Systems, Palo Alto, CA)

Fig. 2. Velocity(Varian Medical Systems,USA)S S5t HEHAA
HglDeformable registration)
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Table 1. Relative dose reduction (A = (Fixed—Tracking)/
Tracking®100 %) to the OARs using jaw—tracking technique
than the fixed jaw plans

ADmax (%) ADmean (%)
OAR
Mean£SD Mean£SD
Rt Lens 2.28+1.70 2.62£2.59
Lt lens 5.17£7.09 7.87+11.80
Rt optic n 0.84+0.98 1.21£1.11
Lt optic n 1.53+2.13 2.34+2.70
Rt cochlea 63.11£80.89 23.97£36.76
Lt cochlea 14.14%+15.94 11.78+12.46
Rt eye 1.60£2.14 3.65+4.87
Lt eye 0.7140.86 0.11£0.15
Brainstem 1.94+1 .40 11.05+11.64
Body 1.55+2.5 4.82+3.97
Rt SMG 0.40£0.75 0.39+0.84
Lt SMG 0.22+0.42 0.79+1.60
Spinal cord 0.81£0.50 3.174£3.01
Larynx 3.061+4.32 9.48+15,52
Rt parotid 28.80+51.51 4.03+1.19
Lt parotid 2.26%3.29 2.68+0.48
Oral cavity 0.69+0.68 0.05+2.24
(NS) control 2.25+1.82 1.26+1.26
Hat 7.05+15.56 5.24£6.56

=7
99}

2, MEFetx H|w

jaw trackingZ AHE-SHA] QrQkE -9 HT} AHESIE
785-0] A vl s Rt Aol Ay o :
5 TS YA E v 34 2o (F-T) /T
100 AAFSIATHE: fixed jaw, T: tracking jaw)(Table 1),

Z7}491 jaw AR ¢18F OARS] AythAlEAL] 2
7= HATFE 0.22 %~63.11 %, BAAZFE 0.05
%~23.97 %O 2 ERFOm BE OARS] HaAQl A
g2 ZdjAlaFo] 7.05+15.56 %, SBatAlE 5.24+6.56 %
& UERTE Table 2= 7} OARS] AtiAdskS Uehdict.,
A2 A Zof| 323k theFst OARIA Zoh ek} sgatAle
0] 744 0] M Q)= 717} 0.12~6.27 Gy, 0.01~3.16 Gy©]t}.

Table 3+= target A& ZAvlo|th, OARE] 7-9-¢} mpzt
7R jaw tracking A& A7} ARESEA] kS 7491
T} target®] AwFo] asiylet, Aid=kaas] 27)1=

Table2. Relative dose reduction and Absolute maximum and mean dose to critical structures in jaw—tracking and fixed jaw plans

oA Maximum Dose(Gy) Mean Dose(Gy)
SIT SJT JTIT
Rt Lens 6.29+1.28 6.14+1.15 4961033 4831021
Lt lens 6.23+1.87 5.96+1.98 5.22+1.37 4.92+1.,59
Rt optic n 27.48+1391 27.30+13.92 17.01+3.18 16.83+3 .33
Lt optic n 24.88+13.14 24.65+13.26 15.79£5.55 15,53+5.79
Rt cochlea 17.92+16.85 11.64+10.76 8.77%6.62 7.78+6.92
Lt cochlea 11.46+11.43 10.74+11.42 7.4317 81 6.89+7 .81
Rt eye 21.79+0.94 21,4410 .48 10.21+0.49 9.85+0.01
Lt eye 18.12+1.73 18+1.88 8.90+0.02 8.89+0.07
Brainstem 31.55+14.46 30.98+14.25 7.61£1.80 6.96+2.00
Body 64.38+10.24 63.361+9.68 9.99+7.29 9.36+6.72
Rt SMG 54.31+12.57 54.10£12.57 32.284+19.26 32.12£19.03
Lt SMG 59.72+9 47 59.611+9.68 38.28+27.50 38.25+27.66
Spinal cord 41,5110.46 41.17+0.36 24514920 23.70£8.85
Larynx 63.52+1.65 61.73%£3.72 36.54%5.16 33.38+0.71
Rt parotid 43,61£28.29 35.55£26.20 14,0419.08 13.43+8.68
Lt parotid 48.79+31.79 48.46131,62 14,94+9.70 14.53%9.44
Oral cavity 60,56%15.29 60.14£15.10 36.16+23.09 35.82+22.52
(NS) control 38.36+32.64 37.90+32.26 23.85+20.71 23.404+20.26
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Table 3. Absolute maximum and mean dose to target in jaw—tracking and fixed jaw plans

Target Maximum Dose Mean Dose
SIT(Gy) JTT(Gy) ATHMZZA(%) SIT(Gy) JTT(Gy) HTHMZFZA(%)
GTV 56.78 56.7 0.17 51.94 51.84 0.24
CTV 66.34 66.05 0.43 63.25 62.95 0.47
PTV 63.42 63.16 0.37 58.99 58.72 0.47
Cumulative Dose Volume Histogram
Dase [eGy]

2000 2500 3000 3500 AQ00 4500
SP— - TR - i —

Ratio of Total Structure Valume [%]

o
Relative dose [%]
Plan Evaluation

S feae e

i1

PR

Fig. 6. Dose—Volume Histograms (DVHs) of brain cancer patient

oAkt Fa-Aleko] Z2F GTVZE0.17 %, 0.24 %o]H, 4E glo] AlgY 71-59he FASFALE JTTE ST} Hlwsh
CTV:= 043 %, 047 %, PTV= 037 %, 047 %It} JTT o] 710 ZAGgS Fo] Hold ES 58S B
O} ST F A EAE R APAEFe] 95 9% oS THSA| ol jaw s FA%H H4E ASIgo 24 o] oltolA T

At %l OARS] AgFa7t 71491 jaw A= ¢1sto] OAR

jaw tracking A& 75 Al€Jgt MU(Monitor Unit), O] Aol 7rA4g Aolet= AF A o222l 53} YX]
AZAES R 718k A5 A18 QIAte] HIt= glle SISt jaw tracking= ARESE W PTVE] Ao S7F
o2 AGELo = X2 ASe] ol Sli= Schmidhalter®] ©]&%] AAHO}= B = target

T} OAR B Algko] ZHAE =] target AlgFo] Soj=

O]f+= jaw tracking © & ¢15}o] target 9] OARS] 5

A= 91 A 7RI jaw AHH| & Qlsto] 717ke- A4S Fl target

O & AN AFAS] FHAavt Y1 2 7 o

JTTS ST 7+ ARAZS Jawe] 7G+-7-5 AlQlet & A9k SJT9} Bl o target®] AR A= 0.5 %
= parameters-< 54519t portal dosimetryE 53l 2 ulnjslyl om APARE-S TSAIZITE OARS] ATt AwF
Ag7tE71E Foto] 2A5Ago] ojugh F2]4 Agtolt o] iAo & FoJulsiA TIPS HE JTTE] AHg-0]
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Evaluation of the Jaw-Tracking Technique for
Volume-Modulated Radiation Therapy in Brain Cancer
and Head and Neck Cancer

Department of Radiation Oncology, Inha University Hospital

Kim Hee Sung, Moon Jae Hee, Kim Koon Joo, Seo Jung Min,
Lee Joung Jin, Choi Jae Hoon, Kim Sung Ki

Purpose : Volumetric Modulated Arc Therapy(VMAT) has the advantage of uniformly and precisely irradiating
the tumor to the shape of the tumor while reducing the risk of radiation damage to normal tissues. such as brain
cancer, head and neck cancer and prostate cancer, It is being used for treatment. The purpose of this study is to
evaluate the usefulness of the Jaw-Tracking technique(JTT) in VMAT for brain and head and neck cancer.

Materials and Methods : We selected eight patients with brain and head and neck cancer(4 Brain, 4 head and
neck) who were treated with the VMAT treatment technique. Contouring information of the patient's tumor and
normal organ was fused to the Rando phantom using the deformable registration of Velocity(Varian, USA). A
treatment plan was developed using the Varian Eclipselver 15.5, Varian, USA] with the same patient actual beam
parameters except for the use of jaw-tracking. As the evaluation index, the maximum dose and mean dose of
target and OAR were compared and a portal dosimetry was performed for the treatment plan verification.

Results : When using JTT, the relative dose of OAR decreased by 5.24 % and the maximum dose by 7.05 %,
respectively, compared with the Static-Jaw technique(SJT). In the various OARs, the mean dose and maximum
dose reduction ranges ranged from 0.01 to 3.16 Gy and from 0.12 to 6.27 Gy, respectively. In the case of the tar-
get, the maximum dose of GTV, CTV, PTV decreased by 0.17 %, 0.43 %, and 0.37 % in JTT, and the mean dose
decreased by 0.24 %, 0.47 % and 0.47 %, respectively. Gamma analysis The JTT and SJT passing rates were
98+1.73 % and 97+1.83 % on the basis of 3 % / 3 mm, respectively. Comparing the doses of all OARs applied to
the experiment, it was found that the use of JTT resulted in a significant decrease in dose due to additional jaw
shielding besides MLC than SJT.

Conclusion : In radiation therapy using VMAT treatment plan, we can apply JTT in the case of adjacent tumor
and normal organs such as brain cancer and head and neck cancer, and in radiotherapy required large field and
high energy caused increase leakage dose through MLC. It is considered that the target dose of PTV can be in-
creased by lowering the dose of normal tissue surrounding the tumor.

» Key words : Volumetric Modulated Arc Therapy(VMAT), Jaw-Trackingtechnique(JTT), Treatment plan
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