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Effects of image enhancer on the dose to marginal target areas of esophageal cancer

WANG Yong, CAI Yuxin, ZHANG Lingling, LI Junping, HUANG Lumao
Department of Radiotherapy, Quanzhou First Hospital of Fujian Medical University, Quanzhou 362000, China

Abstract: Objective To study whether the dose to marginal target areas of esophageal cancer near the heart, thoracic aorta and
other tissues with abundant blood flow will be decreased after the use of image enhancer in intensity-modulated radiotherapy,
and whether there will be insufficient exposure. Methods Twenty cases of esophageal cancer were selected. After plain scan and
enhanced CT scan were performed in the same position, target areas were delineated in enhanced CT image and intensity-
modulated radiotherapy plan was designed. Two methods were used for comparison. In method (1), two marginal target areas
of PTV & 5 mm Aorta and PTV & 5 mm Heart were delineated in enhanced and plain CT, and then image registration was
performed and the treatment plan was transplanted to plain CT for dose calculation. The dose changes of two marginal target
areas in enhanced and plain CT were compared. In method (2), since enhanced and plain CT scans were carried out at different
time points, there were certain differences between the two images during registration. In order to avoid the effects caused by
body position deviation, synthetic CT was compared with enhanced CT. The synthetic CT means that in the replicated enhanced
CT, the CT values of the heart, thoracic aorta and other tissues with abundant blood flow were artificially modified to the average
CT value of plain CT. The operation process was the same as method (1), and the dose changes of two marginal target areas were
observed. The dose changes of other tissues and organs in plain and enhanced CT were also compared. Results Both methods
(1) and (2) showed an increase in the dose to two marginal target areas, PTV & 5 mm Aorta and PTV & 5 mm Heart. In method
(1), the doses to the two marginal target areas were increased by 1.28% (P<0.01) and 1.64% (P<0.01), respectively, while in
method (2), the dose were increased by 0.41% (P<0.01) and 0.83% (P<0.01), respectively. The doses to normal tissues (heart,
lungs, spinal cord, etc.) which were also increased were still within the clinically acceptable range. Conclusion After the use of
image enhancer, the doses to marginal target areas of esophageal cancer near the heart, thoracic aorta and other tissues with
abundant blood flow, are increased, and there is no insufficient exposure.
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SEAE CT } GE 2 7 LightSpeed 12 JiE CT; VA Y7 it
¥ & 4t 5 VARIAN 7 F] i) ECLIPSES.6; i 97 HL A
VARIAN 2300EX EL £k hi # #% ; {ff FH 75 %X Neusoft
PACS/RIS 3.1 ZGTH EMR CTE.
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T A4 PRI LY SR (C,HL,LNLO,) , B K A 1
1.4 XA E TR
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CTV.PTV OME BBk il ERESFHLENE . P
UAE e UG a7 v, SR B HL 8P IMRT H2K
ST AR B REARAE 0°,50°,150°.210° 310°FF 3, PTV 4b
75 F 4 K 6 000 cGy , % IR 200 cGy ; 46 FR &8 /N T
4 500 cGy ; OEFR & V,,<40% , V,,<30% ; BUIBR & V,,
<28%, V,<65% , Wi ~F-355] & (D,...) /N F 1 500 cGy.
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Tab.1 Comparison of CT value between plain and enhanced CT
images of the heart and thoracic aorta in 20 cases of esophageal

cancer (Mean+SD)

wE CT =t 4iit CT{E/HU i PAH

DE FHCT 37.31+5.98 -36.570  0.001
HARR CT 129.52+23.46

i = 3 ik FHCT 38.12+5.63 -39.409  0.000
58 CT 156.01+25.96

TR g U M T A b A i G X ) AR
b, AR SCe R I 9E 5 i . ik (1) Tk ASE
PRIGYT B BERS 45 L 2138 B 00 CT {5 - H B (9 175 o
PR, T LA -4 CTEESA TP I O 0 . 2
Wi -1 S 1458 CT B ifi , 285 B3R 7 RIS i 21 H
CT IR, 5 Ji X EE AP CT Hr i i o A 1 22
o Q) A A CT B SE BRI I 1 IR
JTIE A AR CT, B2 & i (a8 CT ol e i 32 30
Jik 4 1 3 = B LU CTAE A TAE SO -4 CT 9
¥ CTA , B ES R 5 05 (D AT,

N TR T G X R AR AL fE B S
H A CT H 43 5% & PTV & 5 mm Aorta fIPTV &
5 mm Heart W 4~ X 3, Jy 32 40 °F - K¢ fa 3= 3h ik 4
P 5 mm Ik 22 U 3 B KA T R — AN FRODR X3, X0
MEAE R AL PR . B 2R X S 5 #E X PTV A %E , 7]
52 A A 58 IX 38, 5 30T 6 3 3l ik B9 IX 382 PTV
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Heart, 7EJ7E5 (1) 7k (2) i a p5 W 423X A4 X Jaf
FAE R AL . IR LR 2 I 3,

A H ARG CT 5°FH CT k580 |
fifi EBE N FHEX (BIPTV R PTV & 5 mm Aorta il
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AR S0 (DM, 2550 K 4,
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W Ay (38.12+5.63) A1 (37.31+45.98) HU , 1 5 i} Ky
(156.01+25.96 ) F11(129.52+23.46) HU , A B F1E % H
(P<0.01)(F 1),

22 FHEMEECT XL

S 58858 CT AL PTV & 5 mm Aorta 1 PTV &
5 mm Heart DXICPEARIE B8 1.28%(P<0.01)F11.64%
(P<0.01) , BAWAREIT M i ~F & A LU 240 DGR A T
(k2.
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Tab.2 Changes of mean dose to the marginal target areas of 20 cases of esophageal cancer in enhanced and plain CT (Mean+SD)

DX CThk NZHIX 4R/ cGy FEES/Gy  FlEEFET % tfH P{H

PTV & 5 mm Aorta S CT 6 355.50+54.52 80.30+27.62 1.28 12,990 0.001
i CT 6 275.20+43.10

PTV & 5 mm Heart I CT 6 357.70+68.04 102.50+33.51 1.64 13.676  0.002
1R CT 6 255.20+50.79

2.3 ERE1EECT XL
A 558 CT AH L PTV & 5 mm Aorta FIl PTV &
5 mm Heart X 83751 1 43531 38 11 0.41% (P<0.01) F11

0.83%(P<0.01) , 5t B 77 vk (2) WF5E _L3Ak [n] -1
FIEA SN (£ 3) .

R3 200 RERFBHIDSGIXELBEMEH CTHEHFNENTU (T )

Tab.3 Changes of mean dose to the marginal target area of 20 cases of esophageal cancer in enhanced and synthetic CT (Mean+SD)

DX 5 CT NZHLIX 4R/ cGy 2% 5 /cGy FIEE2E 5 H 4 /% tfH PiH

PTV & 5 mm Aorta A CT 6300.75+42.22 25.55+5.61 0.41 20351 0.002
i CT 6275.20+43.10

PTV & 5 mm Heart A CT 6 357.70+68.04 51.65+11.91 0.83 19.389  0.003
1R CT 6 255.20+50.79

24 EEHALAREFETHER
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LU AR T —E g (£ 4).
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SN 1.28% F11.64%,H B EM 2SS . £3 WTEQ)
FIFIE4E 5, PTV & 5 mm Aorta fl PTV & 5 mm Heart
P XBRTE A 1L CT H- P34 5) 5 2515 0 0.41% #110.83%,
A2 RILnT UL, HE A SEBREOT By B S
L B AU AT 0 1 S0 DR A TR N, A H B
SN R B RO TE DL AN, S IR R N
Fie IR ICRU 24 55 W BER, JRUR K EARYA 7 1 RS i 1
NAFF 5% , He AP SURI SRR i i 5] it 5347
TIRRE LI A 3% , 7] WLAZ 5 s 38 I o 7E I PR A2 4
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Tab.4 Changes of treatment plan parameters in 20 cases of esophageal cancer in enhanced and plain CT (Mean+SD)
HAGRE E i CT i I 2Hgtasi R CFRSEmZEZER  ERE0H% ZiEN P{H
FHLIX D,,.../cGy SFHCT 6277.75+44.94 51.00+22.27 0.82 10.240 0.003

R CT 6226.75+38.27
CI FHCT 0.732 5+0.024 5 -0.031x0.013 -4.06 -10.562  0.000
W CT 0.763 8+0.026 2
HI FHECT 0.111 3+0.016 2 0.017+0.011 18.27 6.982 0.005
H3R CT 0.094 1+0.011 1
OE D, .../cGy FHCT 2 608.2+326.58 23.12+8.39 0.89 12.320  0.000
K458 CT 2 585.1+£325.88
Voo/% FHCT 33.16=4.50 0.345+0.167 1.05 9.242  0.002
5 CT 32.81+4.48
V% FH CT 20.88+3.78 0.240+0.131 1.16 8.169  0.000
3% CT 20.64+3.79
XLl V,o/% FHCT 18.58+3.86 0.230+0.310 1.25 3.234 0.004
R CT 18.35+3.71
ot D,./cGy FHCT 3 963.3+246.24 54.10£55.19 1.38 4384  0.006
3R CT 3909.24245.18
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HAsR I R AN BRSNS H AR B s sh & 2= X
EULBCHESS 52 . T30 5 2 A R i)
() BE5E B, 1Rz B 2 i e GO ™ A — 2 1 2 5
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A CT Hj& 35 CT B o I i 32 3l ik S5 /9 CT
i, 55 FHECTHEA —E 257, (B #1153
SEILFLMAAR /N 5 R M ZE AT T A i A
JEAE PR K B 1 7 AR DL, e o 45 R 5 i R 2
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