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Abstract

BACKGROUND

The mortality of esophageal cancer ranks fourth among
all malignant tumors, and the 5-year survival rate is
only 5%-20%. Although precise radiotherapy is an

Baishidenge  WCJD | https:/ /www.wjgnet.com

important means of obtaining long term local control and
survival in patients with esophageal cancer, the curative
effect evaluation standard for solid tumors (response
evaluation criteria in solid tumors) based on tumor size
does not apply to esophageal cancer.

AlM

To assess the clinical value of diffusion-weighted
imaging (DWI) in predicting the short-term efficacy of
radiotherapy for esophageal cancer.

METHODS

A total of 49 patients with esophageal squamous cell
carcinoma who were scheduled to be treated with
radiotherapy at the First Affiliated Hospital of Gannan
Medical College from January 2011 to July 2014 were
enrolled in the study. All of the patients underwent MRI-
DWI 1 wk before radiotherapy, during radiotherapy, and
after radiotherapy. The curative effect of radiotherapy
was evaluated by referring to the evaluation standard
of the curative effect on solid tumor. The patients were
grouped according to the effect of radiotherapy. The
apparent diffusion coefficient (ADC) values at 1 wk
before radiotherapy, during radiotherapy, and after
radiotherapy, and the change rate of ADC (AADC)
before and during radiotherapy were compared between
the two groups. The optimal threshold of ADC in
predicting the short-term curative effect of radiotherapy
for esophageal cancer was analyzed by ROC curve
analysis.

RESULTS

The length of the affected esophagus was significantly
shortened during and after radiotherapy (P < 0.05). There
were 38 (77.55%) cases of objective effectiveness (77.55%)
and 11 (22.45%) cases of objective ineffectiveness.
The mean value of ADC during radiotherapy was
significantly higher than that at 1 week before

2019-04-08 | Volume 27 | Issue 7 |
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radiotherapy(P < 0.05). The ADC values during
radiotherapy and after radiotherapy and AADC in the
objectively effective group were significantly higher than
those in the objectively ineffective group (P < 0.05). ROC
curve analysis showed that the areas under the ROC
curves of ADC change value and AADC were 0.950 and
0.941, respectively. When the threshold value of ADC
change value was 0.280 x 10° mm’/s, the sensitivity,
specificity, accuracy, positive predictive value, and
negative predictive value were 88.47%, 100.00%, 86.17%,
95.77%, and 39.92%, respectively. When the threshold of
ADC was 2.238%, the sensitivity, specificity, accuracy,
positive predictive value, and negative predictive
value of AADC for predicting the curative effect of
radiotherapy were 84.57%, 100.00%, 86.17%, 100.00%,
and 43.04%, respectively.

CONCLUSION

DWTI is of certain clinical value in predicting the short-
term curative effect of radiotherapy for esophageal cancer
with regard to the change value of ADC and AADC.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Diffusion weighted imaging; Esophageal
cancer; Radiotherapy; Short-term curative effect
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xR 1 BUSEL. BUSH. BUsE49BIEE RERZKELLRImean £ SD, cm)

B8] U AN wk s
ADCYIIE(x 1072 mm?/s) 1.43 + 0.39 227 + 0.74
ADCIESEEE( x 107> mm?/s) 0.96-2.33 1.35-3.72
YT BICADCE KIS

(x 107> mm?/s) 0.95 + 0.80

AADC(%) 71.16 + 66.38

ADC: FINY BIEEL; AADC: ADCEB{LEK.

® 2 USHL. BISPRERERNY BRESELR(mean £ 5SD)

B8] U3 AN wk s
ADCYIIE(x 1072 mm?/s) 1.43 + 0.39 227 + 0.74
ADCIESEEE( x 107> mm?/s) 0.96-2.33 1.35-3.72
S BEICADCE KIS

(x 107> mm?/s) 0.95 + 0.80

AADC(%) 71.16 + 66.38

ADC: RN BZEE; AADC: ADCE{LEK.

& 3 ARSI HEERMY BARMIEL R (mean + SD)

ADC{& EMBER EMICI t PE
IS RIADCIE(x 107 mm?/s) 1.41 + 0.40 1.60 + 0.28 1.469 0.148
BTTOADCHE( % 107 mm?/s) 2.33 £ 0.75 1.75 + 0.30 2.492 0.016
BT EADCHE(x 107 mm?/s) 1.03 £ 079  0.24 + 0.26 3.244 0.002
AADC(%) 78.25 + 66.57 9.87 + 11.26 3.263 0.001

ADC: R BIAEL AADC: ADCEEHE.

fig#27451, 11451SD, PD 0], 25 WiA7 X384, 2 MG R 11451,
1.

2.2 AITETS ST FRE K EADCIAILE JBUTHADC
PME R E m T ROT R R, ERAGIEE N, W
2.

2.3 REMLIT 7 2B H ADCAA R B HM
TR BT ATADCIE LB E 2 7 (R B WA BUE BT
HADCIE. BUT/GADCIE. AADCHIRE =T &MWL
R, ZRAGHEE X, RS

2.4 ROCWH &5 HADCEAAL, AADCFHFAM 5%
I7 97 A B RAE ZROCHIZE R 04, ADCARMLAE
ROCHIZL FHF2°40.950, AADCN0.941, *4ADCAS
B H0.280%107 mm?/sif, ADCARLAE Tl £ & 5 il
7T BB 88.47% 57 4100.00% RS
FEH86.17% BHYETIIAE 95.77% B4 Tl A X
2939.92%; T 24 BA22.38% A ADCIIfi 5t s, ADCHE il
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T HCTT B U E N84.57% 5 57 N100.00% R
FEN86.17%- FHM:TIM{E H100.00% A4 THM{E A
43.04%, L1,

3 1TiE
THRFAN g &R EE TS, BT —2EE4E
FEIRAR N EEVRIT T &, TIUTIT U B3, nrdkalin
T FARIGIT, M7 RANE R, WIS B 56T
TR, HREHE R RZEIRTT . BIFARTIE, K
PR EESRTHETT A 80K, KA. (8 24970 TR
FHIRI IR 1T T RLIIR escisAg T AR 2 B As, H A
JiRg AR ARG N S PR N2 & N TEAS A )
JEAEgs, R, 2T AR IR escist T BN AR A
&

WEFTTE H, AT S /K EASAT 5K 1) B AR 2 2
UL LT R T AS 284k, T DWII ) A 35 ik 441
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ROCHHZE
1.0
0.8 - o
0.6
X
4 :}
04
0.2 r
0.0 | | | |
0.0 0.2 0.4 0.6 0.8 1.0
1R

HERI

— JBUTHIFADCAE LR (%)
— BOTEITHADCAEE (X 107 mm’/s)

1 RO HRMEE, RN RS RFHTURYTS TS EIROCHLZ DT

KA T IREGH L, T DWIFIADCIHE 7] % 7K 2> 13
BAORERE AT B, S8 R, G IR 4 B R,
MR R B2 T IE WA, A RSN
A5, AN ARk, BRK 7748, XM ADCE
b FARAKT; T Ja e 4 PR B B3R, 20 B SR AR
ik, TAE PR AR DR 7 SRR, 50068 1 A S i P o,
Y AMEIBRY K, K79 B e R 3 0, ADCIE AR
R T, BEAREA S I T iy e . Sk g |
LRI S5 AT T P U g R, X AR
A REALEATE T IS UAREL, BF 7B, BOR0T T, BUT
FADCHEWE T, BESH SR, 5P HE
FHFF, JHE—BAESEDWIH T & & A 7I7 B0t A 2
HrE.

[FIB, JBOT i, iR i 25 2 16 5 10 mT DR 20 43 98 o
SN H BB R, N2 T80T JE B R I AT+
EATHBSESA AR E G, A aEREER A
AR B AR T EUMR HSURE R A, T
BUB B, DRIE, REUR KBRFE IR escistT RPN
Rk, WP LAY 4584 wk /G MR K 25 BT 45 (1 4
KEENE MV R b, LR E M BT E
oy, B AR YT R ADCE AT
BTMITHA, HERA G R #—PZEROCHZ
i ADCHURIRE, £L0.280%10° mm®/s NADCAS VAL
I 7 5B, ADCAR AR T AT 1A BBURR D 88.47 %
FESFEEN100.00% HERA S N86.17%-  BH M FIIAE
95.77%- BAPETRIE AL H39.92%; i 5" 4R ik
I7 5 = A AD CTIUI & B T 1 R T AU IR O CHE 25
TIiFR0.857, W{E2.02X 107 mmYs, TMERADCH T-&
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R RO I T RO A B I RN, (EARHE 5T
FEIETADCEE . BRETM, 785 HEHOT
JE b B PRAR AR I AR BT FE AR T AADC
AR, AT LL22.38% Ml 7 ki, AADCIE T
BT FIEBURE N84.57% 5 7 M 100.00%. HEH
JEH86.17% PHPETIIIAE 100.00% BA P FH0E v
43.04%. AT 7T B AEAD CTRIN A8 i 50T 3 7 2%
M EIRE AP — w5, HES—HahrdE, Hik
2SI HE AR H, &2 R Coxtif /3 HTADCE
AT 9 UG BT IR 2R, AT RO &8 A
J7 RN TS, B AT WL, DWIH T T & a7
(I T 80 BB S AR R K e RIS T ARR&E
TR TE .

K2, DWIFH T8 0T i By 7 2 il A 2240
18, (AR RAAFTE— AR Z A, GIFEAE ATk
ARG I . RATADCIE 5 & g e &
KHVEFZ MR TIRA, S5 2, ADCHT &
FEVRITIT S TRE AR TT, T5E BOIR AR 5T 2% ],
T KRGS T AR 78 S e .

NERR

BE R HBOT B RO S AR IR, (ST RO b
2R FH SRR TT RPN bRE, AN AR . T4
T BB RST RO IR R TRE BT A W, B
WEFCIRBOINAL A& (diffusion-weighted imaging, DWI)%f
BRI IR T T R T A B AR e L, AT T ADLE
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REFITDWIR A BT A B L, B
PRI PR BRI e

LB

AT LA H o B e TR AN R B A [T Rk
SR AN RIS 18] B R R AR BRI O, il i
X L3R B 2] 32 1A AR ih 2k B R LR R
HOAAAL R AR BB T R TN B, B
B JREIRIT T RN RS L.

e =l

AT S L 53 A B e R O AN R BU AN T R
SRR AR 18] B R W R R BRI L. ROC
it £k 2 i I AD W s i) ] 3P0 & e O T s 7 2%,
B 5 BB e B P TR R RE, e R BT R i — 2
K T B YT R, XTI T AN R B B B
775 %, R AT 3k,

XIS %

AW ST HIROCHI 2R, ROCHIZR B8 7] A 2GR
TR S BRAEL I R0 8 BRI RE 7, HROC i 2% ki
e b A RIS T HE R MR =, BeREL A B A AIROCH
LR R R D R B U B, LB BA VAT A ) 2
Hi /b, ROCHIZ T TR BR R, DR — ki3 12
T 1 A

AR T B B ERUT R BT S E R R
TRFE RS G R, BAE REIRT7.55%, BT RN
¥ & ¥ (apparent diffusion coefficient, ADC) T 15){H & &
T T T — A [F, WA R T HADCE
U7 JEADCIE . ADCEZALR(AADC) . & T &M
TeRH, ZROCHIZ 434, ADCEAE . AADC ROC
2k T A3 59 090.950. 0.941, $oR ] R A g I
797 RORAE— e TN E, BTy &8s B IR RIR T
Ti Z et mIMER R S H B

BT

T DWISEI & B U773, MU BT &
BIUTIRIT I7 B0 e Jm 8697 77 R 2 24t
BRI, IR EE DA TE K S AT R B KT R
773, B R T RO

REf=
AW FREARSAE, HoARE P ADCIH S &EE
BEFE B A AAF 19 ZR . AHIT TR KA TE [ 77 170 52 4R
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FADCHEGIZHIT . TRIWERKFNRR, #t—DH
IEAHIE TS 1. ABETEARKB T iR LT iR R
RFEA R G Bt ™ A T B, G R B PR 1
SRR AR SR BB EgH =0, Bk
BREZHERRING 70 0 i BESR AL SR A DR 30 WF 7 46 R
ISR AT FE0 RAEAT KIN RS, Bt B
DWIHR S E R BH IR KA 1
FHORAE, FPEEANTE K SE3 A IRBIE FL 45 L.
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