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Dosimetric comparison of three-dimensional conformal radiotherapy and intensity modulated

radiotherapy for III-stage non-small cell lung cancer
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Abstract: Objective To provide a reliable treatment basis for selecting the appropriate radiotherapy by comparing the dose
differences of target volumes and organs at risk between three-dimensional conformal radiotherapy (3D-CRT) and intensity
modulated radiotherapy (IMRT) for IlI-stage non-small cell lung cancer (NSCLC). Methods Sixteen patients with III-stage
NSCLC were selected, and Pinnacle V9.2 treatment planning system was applied to design 3D-CRT and IMRT plans for
each patient. The conformity index and homogeneity index of target volumes, and dose distribution of normal tissue were
compared. Results The conformity indexes of IMRT and 3D-CRT plans were respectively 0.974+0.02 and 0.91+0.04; the
homogeneity indexes of IMRT and 3D-CRT plans were respectively 0.16=0.06 and 0.20+0.14, with statistically significant
differences (P<0.05). The dose parameters of organs at risk of IMRT plan were all lower than those of 3D-CRT plan in
different degrees, except Vs and Vi, of lung tissue. Conclusion Compared with 3D- CRT, IMRT for III- stage NSCLC
provides significant improvement in conformity and homogeneity, effectively lowers the radiation dose of normal tissue,
and lowers the possibility of complication after the radiotherapy.
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Tab.1 Dose comparison of PTV between 3D-CRT and IMRT
plans for ITI-stage NSCLC

Evaluation

. 3D-CRT IMRT t value P value
index

CI 0.91+0.04  0.97+0.02 4.36 0.001
HI 0.20+0.14  0.16+0.06 3.84 0.016

Note: PTV: Planning target volume; NSCLC: Non-small cell lung

cancer; 3D-CRT: Three-dimensional conformal radiotherapy; IMRT:

Intensity modulated radiotherapy; CI: Conformity index;

HI: Homogeneity index

%2 HIHANSCLC 3D-CRT 5 IMRT HXIF B R EEFIEFLEK
Tab.2 Dose comparison of organs at risk between 3D-CRT and IMRT
plans for III-stage NSCLC

Evaluation t P
index IMRT ID-CRT value value
Spinal cord
Dy (cGy) 4080.37+192.01 4251.69+321.05 -1.586  0.130
Duean (cGy) 1513.03+£592.38 991.32+538.49 2258  0.034
V(%) 48.86+18.32 30.23+17.75 2.530  0.019
Vi (%) 41.74£17.09 22.55+18.05 2.675 0.014
V30 (%) 31.20+14.65 12.95+13.66 3.155  0.005
Vi (%) 1.2442.29 1.3243.24 -0.076  0.940
Normal lung
V(%) 50.55+6.43 38.63+6.30 4.585  0.000
Vi (%) 38.51+4.77 30.5745.12 3.933  0.001
Vi (%) 22.62+3.29 24.28+4.43 -1.043  0.308
V(%) 15.45+3.69 19.24+3.69 -2.516  0.020
Vi (%) 10.66+3.77 13.0343.52 -1.588  0.127
Diean (cGy) 1225.67+181.23 1299.86+215.25 -0913 0371
Heart
Vi (%) 40.03+31.00 42.56+32.93 -0.194  0.848
Vi (%) 27.32423.02 33.24427.91 -0.567  0.577
Vi (%) 17.15+15.24 26.58+22.68 -1.195  0.245
Vi (%) 10.93+11.15 18.68+15.47 -1.408  0.173
Diean (cGy) 1217.65+945.18  1740.23+£1254.47  -1.153  0.261
Esophagus
V(%) 62.72+12.81 55.66+16.88 1.104  0.283
Vi (%) 55.31£12.63 48.60+19.01 0974  0.342
V30 (%) 46.59+15.27 42.34+20.49 0.552  0.587
Vi (%) 34.94+21.49 38.61+15.87 0.455  0.654
V(%) 25.59+19.72 27.04+16.81 0.185  0.855
Dy (cGy) 2537.24+1002.60  2725.18+751.79 0.497  0.624
Dy (cGy) 5810.71+445.46 6350.19+264.75 3.453  0.003
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Fig.1 Relationship between dose—volume of different organs at risk

23 FIESMEFDVHE

E2.3 205 g s T Hr 141 8 5 ) 3D-CRT A1l
IMRT i DVH EIFEOT A & 4340, 255 878 IMRT 11
PTV 5l i - I R k75 T BE P, BB ONE &
FEIEHHALAN DVHEREE , IMRT ] B4 T 3D-
CRTH AR,

A3 AT A 25 5 v ) BdiE BT LA e B, 6 T A
NSCLC (& Wi 477 , IMRT 3 R A% T 3D-CRT
AR TC IS TE $ v B X B o0 A 249 50 M RGE Y B
T, 38 J2 A A1 e 790 2 HRSRH A AR5 1D, 5T W Bk il
¥, HJFE AT 3D-CRT Hi RA B JRBRIE, T
NSCLC A7 B4 A5, 3D-CRT AR ML 2 o i X 5

St [ A, A0 R T S5 Y TE R 2 L A e
HZVET DI R 1L R L2 A2 ik B I R 225K
PR AT IR A FsF 08 DX 1% 750) £ L PR SR AR 7 771 A1, A
BT S B &) B2

WAL, TR 7 A e 57 2H 057 38 S5 2R 46
P, W AR RIS ] sl b b Al B8 52 1 5, VST
IR 1B Betk b SR, AR R A A8 2 —
ARG BAM RN 5 [ IR 2 R 2H (Radia-
tion Therapy Oncology Group, RTOG ) £ — 4~ fif & 4
WFFE R A B, OSP4 £ A2 v e 19T NSCLC iy i
e 0w BRI R 2R HUGR U P O R 5 T
SHEEERMERER . XTI AT NN
M B ERITRCRINE R Z —.

D0 T A AN e o T e = D0 B R R



-

-202- Hp ] R R 2 334

W |IMRT Medium Solid s |
W  |3D-cRT Medium Dashed - |

Dose Volume Histogram

0.9,

0.8 2

., | Heart |
0.7 4 —— =
0.6/ I — \ Y y

sil:_$pinal cor niisophagzup‘. J “Beass

0.5
0.4 = — \é

Norm.Volume

/
1T~
T

i) 1000 Z000 3000 4000 5000 000 “7000
Dose (cGy)

2 [E—fI&E% IMRT 7 3D-CRT H AR DVH
Fig.2 Dose volume histogram of 3D—CRT and IMRT for the same patient

a: IMRT b: 3D-CRT

3 [E—#1#E% IMRT #13D-CRT H AR Z AR EL
Fig.3 Dose distribution of 3D—CRT and IMRT for the same patient

21, 400 E 7, IMRT £ERTE i DCOA RGP TIE REEAAN 38%. M THITHEL, aEiE 2%, W
WAL SVHLO R 32 BARR i H RISt iR s T 8Ei7 0 MY 25 5, IMRT $ORAH
¥ L REAZER(P<0.05), IRV =05 RN, ﬁéﬁ?ﬂ*‘ 3D-CRT # A, tBAR L 45 ) 1 4 B A% v 57 i

S I AZ BEAR AN | SO0 R AR 5T 5 2 it sl s ER FUKMM”%IM\MXfﬂﬂMWUﬁA
I X il 2 2077 5, 2 0 2 5 0 1 7™ R $?W%HM%QMﬁ“*k¢MT EPEEN,
F LR, Va Vi DL Rl 14 52 BRFE 4 1 5 22 bR, #F Y NSCLC i SE 7, IMRT

PR B i FHOCSH >, (Hia A K ioek B0 T 3D-CRT, HAEEE = T #E A 5 E Fid
WY, 55 i 2 AR 351 2 R SR A R 14 R 2 1 ke wﬁmmwﬂﬁwﬁrmﬁﬁ/Wwaﬁ%lu
%T%hwm&NW%OWMgF”M%&%‘" JE B ) 137 BEGR o 4 T I A SU R
HAFNERFIBEV, KT 42%00F, 3 % I 3 9% L) L il



-

2 WA, A5 . LI /N2 I 98— 235 T 55 RIS B A (30 1 LU -203-

(5% i)
(1] 7 &, R %, §icty, § . 7 E 20105 LM B LRE Rk
211, #EMIE, 2014, 23(1): 1-10.
CHEN W Q, ZHANG S W, ZENG H M, et al. Report of cancer
incidence and mortality in China, 2010[J]. China Cancer, 2014 , 23
(1): 1-10.
(2] B4R R AHAA, 0 A, 5 PR AAT S T # M e R AR EA
R F o B e A K S B HRAE, 1993: 242-252.
GU X Z, YIN W B, LIU T F, et al. Radiation oncology [M.
Beijing: Peking Union Medical College Press, 1993: 242-252.
BORRA, T 36,28, & 49 6 o B0 AE s fn B R = e 3E AT
a9 16 RALER[T]. ARRY 53 [E 57, 2008, 46(14): 18-24.
LU Q G,YU T, LI X, et al. Clinical observation for 49 middle-late
stage NSCLC with 3DCRT [J]. Journal of Modern Oncology,
2008, 46(14): 18-24.
MANDREKAR S J, SCHILD S E, HILLMAN S L, et al. A

prognostic model for advanced stage non small cell lung cancer.

—
W
—

—
N
[}

Pooled analysis of North Center Cancer Treatment Grouptrials [J .
Cancer, 2006, 107(4): 781-792.

[5] ICRU. Prescribing, recording and reporting photon beam therapy
[R]. ICRU Report No. 50. 1993.

[6] ICRU. Prescribing , recording and reporting photon beam therapy
[R]. ICRU Report No. 62. 1999.

[7] ICRU. Prescribing , recording and reporting photon beam therapy

[R]. ICRU Report No. 83. 2010.

[8] FEUVRET L, NOEL G, MAZERON ] J, et al. Conformity index: a
review[J]. Int J Radiat Oncol Biol Phys, 2006, 64(2): 333-342.

(9] 2 %% . Z &S 77 3 D m AT 09 77 > 4T D]. R
RFEEHKF,2012.

ME Z J. 3D-CRT non-small cell lung cancer treatment results[D].
Tianjin: Tianjin Medical University, 2012.

[10] GRAHAM M V, PURDY J A, EMMA B, et al. Clinical dose-
volume histogram analysis for penemonitis after 3D treatment for
non-small cell lung cancer (NSCLC)[J]. Int J Radiat Oncol Biol
Phys, 1999, 45:3232-3239.

(113K =g, TRE T A AR LR T] b A 06 R E 5 5
&,2004, 5(12): 14-16.

ZHANG S D, ZHANG J N. Radiation induced heart disease
research progress [J]. Chinese Clinical Medicine, 2004, 5(12): 14-
16.

[12]ALLEN A M, HENNING G T, HAKEN T, et al. Do dose-volume
metrics predict pulmonary function changes in lung irradiation?[J].
Int Radiat Oncol Biol Phys, 2003, 35: 921-929.

[13]WANG S, LIAO Z, WEI X, et al. Analysis of clinical and dosimetric
factors associated with treatment-related pneumonitis (TRP) in patient
with non-small-cell lung cancer (NSCLC) treated with concurrent
chemotherapy and three-dimensional conformal radiotherapy (3D-CRT)
[J]. Int J Radiat Oncol Biol Phys, 2006, 66(5): 1399-1407.



