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Different intensity-modulated radiotherapy plans for nasopharyngeal carcinoma: a dosimetric
comparison among JTT-FFF, JTT-FF, SJIT-FFF and SJT-FF

HUANG Xia', SU Kunpu?, LUO Huanli', JIN Fu', WANG Ying'
1. Chonggqing University Cancer Hospital/Chongqing Cancer Institute/Chongqing Cancer Hospital, Chongqing 400030, China; 2. Army
Medical Center, Chongqing 400010, China

Abstract: Objective To analyze the dose comparison of intensity-modulated radiotherapy (IMRT) plans for nasopharyngeal
carcinoma (NPC) using 4 different modes for providing guidance and reference for the selection of the optimal treatment technique.
Methods Ten patients with early NPC were enrolled in the study. Treatment planning system (Varian Eclipse, Version 13.6) was
used to design 4 different IMRT plans for each patient using jaw tracking technique with flattening filter free mode (JTT-FFF),
jaw tracking technique with flattening filter mode (JTT-FF), static jaw technique with flattening filter free mode (SJT-FFF) and
static jaw technique with flattening filter mode (SJT-FF), separately. Monitor units and the dosimetric parameters of target areas,
organs-at-risk and normal tissues were analyzed. Results The target coverage of the 4 groups of plans met clinical requirements,
and there was no statistical difference in conformity index (P>0.05). The homogeneity index of the target areas in SJIT-FF plan
was the lowest, and was statistically different from that of JTT plans (P<0.05), but there was no statistical difference compared
with SJT-FFF plan (P>0.05). The maximum dose of lens, the mean dose of eyeball, oral cavity, temporal lobe, mandible and Body
in JTT-FFF plan were the lowest, but machine units was the highest. The maximum dose of brainstem, hypophysis, chiasma, optic
nerve, spinal cord, and the mean dose of parotid, larynx, and inner ear in JTT-FF plan were the lowest. Conclusion All the 4 plans
can meet clinical requirements, and the conformity index of the target areas is similar in 4 plans. The target homogeneity of JTT
plans is inferior to that of SIT plan, but JTT plan can better reduce the dose to organs-at-risk and normal tissues.
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Tab.1 Comparison of dosimetric parameters of target areas in 4 plans

PE

WXZ%  ITT-FFF  SIT-FFF ITT-FF SITFF  JTT.FFFvs JTT.FFFvs JTT-FFF SJT-FFFvs SIT-FFFvs JTT-FF vs

SITFFF  JTTFF  vwsSJT.FF  JTLFF  SITFF  SJTFF
PGTV CI  0.886£0.023 0.884+0.024 0.874+0.021 0.893£0.025  0.735 0.084 0.399 0323 0.110 0.098
PTVICI  0.582+0.142 0.57740.145 0.574+0.146 0.583+0.145  0.081 0.089 0.865 0.350 0.230 0.067
PTV2Cl  0.866+0.014 0.87040.017 0.872+0.018 0.873£0.022  0.488 0.068 0.417 0.197 0.671 0373
PGTV HI 0.070£0.007 0.0650.007 0.068+0.006 0.063£0.006  0.000 0.163 0.002 0.010 0.410 0.000
PTVIHI  0.221£0.007 0.21040.008 0.226+0.007 0.209+40.008  0.000 0.001 0.000 0.000 0.900 0.000
PTV2HI 03520016 0332+0.014 0.365:0.014 0.331£0.011  0.000 0.011 0.020 0.000 0.240 0.000

4 20 R 1 £ e g B FIE H 2H 250 A A 1 i
B TG R FEAE SR . AE JTT-FFF %), S i %
F e HRER O B R AR Body B 245
i IR AL B AR 2, T, AR I A KR o
PLAR Bk B X T Hofh 3 43T 0, 2 R A it 24 2 &
(P<0.05)  HRER . 11 i J8U 1 608 F1 Body (1737
AT SIT 25 58 G T 243 L (P<0.05) , {HAH
XFF ITT-FF i3 22 57 L4 if 22 & L (P>0.05) . 7F

8 U 0 S U R O 0 NIl Y 2 < A
R 2 BRI (OB | PN S 45 R A, L T
TR AR (1% B KR AR T H A 3 4 33 25 e A e it
ZEE N (P<0.05) , 28 3 AARZE B8 1) 5 ) 12 R
JiR I P AR5 AT T SIT R 22 S A 40T
257 L(P<0.05) , fHARXS F JITT-FFF 315 113 22 5% 6
Giitr i L (P>0.05) G5 R WK 2MES,

2 4AIT IR RFEWD,,, LRER(Gy)

Tab.2 Comparison of the maximum dose to organs—at-risk in 4 plans (Gy)

PH

faJeds®  JTT-FFF SIT-FFF JTT-FF SIT-FF  JTT-FFF vs JTT-FFF vs JTT-FFF vs SJT-FFF  SIT-FFF  JTT-FF vs

SIT-FFF JTT-FF SIT-FF  vsJTT-FF  vs SJT-FF  SIT-FF
7 AR 3.5041.14  4.84£2.15  3.9930.94  6.96+1.90 0.01 0.03 0.00 0.16 0.00 0.00
FifbfA 3.47+1.00  4.52+1.80  4.13£0.98  6.87+1.58 0.01 0.01 0.00 0.41 0.00 0.00
i+ 49.72+£0.80  50.52£1.06  49.14+1.22  50.46+1.33 0.00 0.02 0.01 0.00 0.69 0.00
N 47.88+6.78  48.77+620 46.82+6.37  48.73+5.99 0.00 0.00 0.02 0.00 0.78 0.00
MAEX 23.30+£17.07 24.53+17.02 22.98+16.50 25.60+15.86 0.00 0.53 0.00 0.06 0.12 0.00
SWAZ 25.78+16.25 27.19+16.30 25.35+15.49 28.09+15.16 0.00 0.39 0..00 0.03 0.17 0.00
LM 27.26£14.68 28.74£14.77 26.81£14.20 29.54+13.92 0.00 0.35 0.00 0.02 0.17 0.00
i 32.2441.77 34.61£1.40 31.80£1.63  34.26:+1.52 0.00 0.23 0.00 0.00 0.27 0.00

|

3 Wit 5%t

WA IMRT b 22 % H [ E 85T, MLC LLANIA]
(10 39 3 3 2 3 sl ) XS R T A 1 R R YT .
T S W g O TR AS R U ELAR B, % ML Bh 45 IMRT

HRAE T IO B AN 5K, MILC 4 T S s 5 2
DX S 2 B B R PR A AR B2 . Losasso
SEUOIIFIE % B MLC 11 T 56 12 Gt 2 B 2 S 5 348 K
B8 5 1M Cadman 4570 5T & B AE B 1] AT MLC [R] B
Xof S 2 TR AT P I LR S 2 0 T S A /N T
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Tab.3 Comparison of the mean dose (Gy) to organs—at-risk and monitor units in 4 plans
f& i B Pl
LI B JTT-FFF  SJT-FFF JTT-FF SIT-FF  JTT-FFFvs JTT-FFFvs ITT-FFFvs SIT-FFFvs SIT-FFFvs JTT-FF vs
SIT-FFF JTT-FF SIT-FF JTT-FF SIT-FF SIT-FF
2 TR 29.98+2.46 31.60+2.41 29.75+2.53 31.93+2.57 0.00 0.31 0.00 0.00 0.14 0.00
ey iy 31.87£2.05 33.34+1.94 31.71£2.16 33.69+1.96 0.00 0.56 0.00 0.00 0.15 0.00
i 36.68+2.35 39.28+1.97 36.48+2.47 38.88+2.16 0.00 0.57 0.00 0.00 0.17 0.00
£ NH: 35.43£3.97 36.81+3.54 34.73+4.44 37.24+3.87 0.00 0.07 0.00 0.00 0.18 0.00
HNHE 35.03£3.53 36.51+3.31 34.53£3.82 36.97+3.30 0.00 0.13 0.00 0.00 0.11 0.00
ZelRER 448+£1.60 5464201  4.88+128  7.49+1.85 0.00 0.07 0.00 0.19 0.00 0.00
iR Ek 4.66£1.09  5.62+1.55  5.15£0.94  7.83+1.41 0.00 0.05 0.00 0.28 0.00 0.00
=] 34.58+2.35 36.46+2.50 34.76£2.35 36.70+2.34 0.00 0.26 0.00 0.00 0.20 0.00
7ot 10.9442.32  12.48+2.48 11.0242.37 14.1243.01 0.00 0.53 0.00 0.00 0.00 0.00
Arigint 10.8242.35 12.3142.47 10.85+2.32 13.90+2.86 0.00 0.82 0.00 0.00 0.00 0.00
TR 36.45+3.92 37.88+3.96 36.46+3.97 38.03+3.99 0.00 0.96 0.00 0.00 0.37 0.00
Body 17.00£1.69 17.80£1.72 17.14+1.74 19.09+1.82 0.00 0.18 0.00 0.00 0.00 0.00
HLERBREUMU 3 3124580 3 127+531 3091487 2 853438 0.00 0.04 0.01 0.68 0.01 0.00

0.1%. T B 2B A% i FH B g2 T 7E R4 )
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