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Dosimetric comparison of fixed jaw and jaw tracking applied in intensity-modulated radiotherapy

for esophageal cancer
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Abstract: Objective To compare the dosimetric effects of jaw tracking and fixed jaw techniques on intensity- modulated
radiotherapy (IMRT) for esophageal cancer, especially on the lung dose. Methods The clinical data of 48 patients with stage IV
esophageal cancers were analyzed retrospectively. The mean planning target volume of all 48 patients was (542+192) cm’. Based
on Eclipse 10.0 treatment planning system, 7-field IMRT plan was designed for each patient. Moreover, 95% of planning target
volume was irradiated by at least 50.4 Gy. Keeping beam geometry and optimization conditions unchanged, the plans were
optimized using jaw tracking (Tracking group) or fixed jaw techniques (Fixed group). Subsequently, the hotspots of Fixed group
were post-processed to ensure that the plans meet clinical requirements (Modified group). Finally, the dose-volume histogram
was used to compare the dosimetric effects of jaw tracking and fixed jaw techniques on IMRT for esophageal esophageal cancer
in 48 patients. Results Compared with those in Tracking group, the Vic,, Vaocy, Dmean Of heart and the Vsay, Vaocy, Diean Of Iungs
in Fixed group were reduced by an average of 0.68%, 1.89%, 1.77%, and 6.84%, 1.50%, 4.06%, respectively. However, the Dy«
of spinal cord and global D.... in Fixed group were increased by 0.58% and 2.14%, respectively. After hotspot post-processing,
the issues were well resolved. The D,... of spinal cord and global D,.. in Modified group were 1.92% and 2.38% lower than those
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in Tracking group (P<0.001). Moreover , the Vioay, Vioay, Diean Of heart and the Vsay, Vaoay, Dinean Of Tungs in Modified group were
reduced by 7.69%, 2.00%, 2.42%, and 6.56%, 1.33%, 3.73%, respectively, with statistical differences (all <0.05). Conclusion

For special cases, the fixed jaw technique is superior to jaw tracking technique in protecting organs-at-risk, such as heart and

lungs, which should be taken into full consideration during the IMRT for esophageal cancers.
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Tab.1 Clinical data of 48 patients with esophageal cancer

IRE| Whrizs  BuME  RKME 95%E(FXIA
R4 63+8 47 78 61~65
CTV AR fem® 3094123 72 661 273~345
PTV (&R fem’ 542+192 188 1052 487~598

Horp il PREE X (Clinical Target Volume, CTV )i
TEIRE R B N R EL S L X, AR R A R
wES P EIE2.4.5.7X), FREEZRF 3 cm,
Aokt A O F g R B R B TR R T
%3.0 cm, i N BEE LS _FIEHS E A2 S bk X ik
4t 31 X)X (Planning Target Volume, PTV) 4
CTV #MNi% 0.5~0.8 cm' ",
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Fig.1 Beam geometry in a patient with esophageal cancer
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Tab.2 Dosimetric comparison of intensity—modulated radiotherapy

(IMRT) with different jaw settings for esophageal cancers in 48

patients (Mean=SD)

B Tracking ZH Fixed 41 Modified4H  P{E*
4 Dn/Gy  36.42+0.68  36.63£0.91  35.72£125  <0.001'
£ D,/Gy 59224148  60.49+1.87  57.81+1.51  <0.001
Y i

Vaoe/% 23.68+18.09  23.52+18.10 21.86+16.61 <0.001
Vioo/% 9.5147.67 9.3347.52 9.32+7.44  0.046
Do/ Gy 16.93+£10.19  16.63£10.10  16.52+9.96  <0.001
Jiti

Vsol% 56.69+13.33  52.81£12.28 52.97+12.33 <0.001"
Vaoo/% 23.98+6.08  23.6246.45  23.66+6.29  <0.001
Do/ Gy 12.06£2.66  11.57+2.68  11.61£2.66  <0.001
WGIVEERREL 1.27+0.09 1.32+0.11 1.30£0.09  <0.001
BISHFEEC 0.1420.02 0.15+0.02 0.11£0.02  <0.001"

* Tracking #1 vs Modified 42, ' & T B & EA DA, 45 77 % H e
S B A 094 b 77 ik A Wilcoxon #& Fe e 1,
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Fig.2 Mean dose—volume histogram of IMRT plans optimized with different jaw settings for 48 esophageal cancer patients
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SOMIE Vo 6y Viao 6y« Diean S5 ZET BRI E—2L3E R, BRI
E— SRR A REE 43510 7.01%.0.11%H10.65%., Itk
b, Modified ZH PRI DX A E DK 43 0 Bk A5 i I, 3

e A8 K05 Tracking 41 1 2% S 3E— 2046 /N [AIREDR N
T 0y B R XY HA A M R BEE B AT
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3 Modified 8 8 F LB A R BEIREIR T EHE Do
Fig.3 Spinal cord D.... in a patient from Modified group was

reduced when processing the hotspot.
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