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Evaluation of the early therapeutic effect of radiotherapy and chemotherapy for advanced

esophageal squamous cell carcinoma by 3.0T MR diffusion weighted imaging

SU Baoan, XU Zhichen, LI Aien
Department of Radiotherapy, the First People's Hospital of Quanzhou City, Quanzhou 362000, China

Abstract: Objective To investigate the value of 3.0T magnetic resonance (MR) diffusion weighted imaging (DWI) in evaluating
the early therapeutic effect of radiotherapy and chemotherapy for advanced esophageal squamous cell carcinoma. Methods A
total of 53 patients with advanced esophageal cancer who were scheduled for radical radiotherapy and chemotherapy in the First
People's Hospital of Quanzhou City from June 2016 to December 2017 were selected. Routine plain MR scan and DWI
examination were performed at different time points before and after treatment. According to the short-term therapeutic effect,
the patients were assigned into effective group and ineffective group. The changes of apparent diffusion coefficient (ADC) values,
A ADC and the maximum diameter of the tumor before and after treatment were compared between two groups. The change
rate of ADC value in evaluation of early therapeutic effect of radiotherapy and chemotherapy for esophageal cancer was analyzed
by receiver operating characteristic curve (ROC) curve. Results Forty-one cases were assigned into effective group and 12 cases
in ineffective group. ADC values of effective group and ineffective group gradually increased after 1 week of treatment, after
2 weeks of treatment and at the end of treatment (P<0.05), and A ADC was significantly higher in effective group than in
ineffective group at above time points (P<0.05). There was no significant differences of the maximum diameter of the tumor in
two groups before treatment and after 1 week of treatment (P>0.05), but the diameter was significantly decreased after 2 weeks
of treatment and at the end of treatment (P<0.05). ROC curve analysis showed that the area under ROC curve was the largest
after 1 week of treatment (0.785). With the change rate of ADC at this time point (15.5%) as the threshold, the sensitivity,
specificity, positive predictive value and negative predictive value for evaluating the short-term therapeutic effect of radiotherapy
and chemotherapy were 86.5%, 69.8%, 89.4% and 63.4%, respectively. Conclusion MR-DWTI is of great value in evaluating the
early therapeutic effect of radiotherapy and chemotherapy for esophageal squamous cell carcinoma. The change rate of ADC

value after 1 week of treatment can be used as the optimal time point for predicting the therapeutic effect.
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FIT A B AT CT A RE A7, K T 3k BUA CT H
AL 2T IR R G (TPS) , I AT X S G J
# B (OAR)ZJiH , il X (GTV) i RFEIX (CTV)
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JERIEE A 1 mm, SRAERECH 8 UK, TR RS B2 J7 a1 2y
ALL#E,
1.5 EfR4LIE

P B4 A% % MRI G AL B T /R 3 AW4.1
|, 3R £ B85 Functool 2.0 47 DWI B4 5 b
L ARECR MY BRBU(ADC) F . 2 ZEAER AR
B IEPEAE DWI EHMEH T2 81 K Mg ADC {8 I
AR ATE . JERO%HR X (ROD) (e 2 IR T.WI EIZ
NIRRT JEAS TR S A W2 1) DWTEHER AR
K2 VBl A 438 v 5 5 09 22 X, AT Bkt I AN 34 AR
55 MR A 2 1 ADC PRI, IR
BIADCAH . %t 242 I A o2 T Jiv g e K AR 2R A 70 ot
FETE R K2 . ADC (AL A5 UL 7 /e i
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Fig.1 A 47—-year—old male with squamous cell carcinoma of the upper—thoracic esophagus

Fig.1 A, B and C were the T,-weighted imaging, diffusion-weighted imaging (DWI) and apparent diffusion coefficient (ADC) images before treatment.

Fig.1 D, E and F were the T,-weighted imaging, DWI and ADC images after treatment. DWI image showed significantly high signals before treatment,

and the average ADC value of the tumor was 1.68x10° mm’/s. The maximum diameter of the tumor was significantly reduced after treatment. The

high signals on DWI image were significantly decreased after treatment, and the average ADC value of the tumor was 2.08x10” mm’/s.

2.3 BRAESLIARITEIE ADCELLE

PALTEIRYT 1 AR AT 2 AR Jif o7 45 st
ADC {H 3Z ¥ 1 5 (P<0.05) , H A SR YT 1
K IRIT 2 AR BRI 45 R ) A ADC ¥ .25 7 T6
B (P<0.05), W12,

x1 BRASTNABTTRIE

2.4 ANAS AR THEMERKZRILE
WIZHAEIRIT 1 8 AR I e K AR 5697 Al e 25
SIG 7 L(P>0.05) 36797 2 JAKR BOfy 7 45 amt
BRI AT BN (P<0.05) . WL 3.

ADC{EELE (x10~° mm?Ys, +s )

Tab.1 Comparison of ADC values between effective group and ineffective group before and after treatment (x10~° mm’/s, Mean+SD)

Group Before treatment ~ After 1 week of treatment After 2 weeks of treatment At the end of treatment ~ F value P value
Effective (n=41) 1.58+0.48 1.93+0.51° 2.09+0.53" 2.94+0.61° 17.232 <0.05
Ineffective (n=12) 1.43+0.26 1.60+0.23" 1.74+0.28" 2.16+0.49° 15.467 <0.05

Compared with before treatment, *P<0.05
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Tab.2 Comparison of AADC between effective group and ineffective group at each time point after treatment (%, Mean+SD)

Group After 1 week of treatment After 2 weeks of treatment At the end of treatment
Effective (n=41) 22.15+6.84 32.28+8.74 78.28+13.21
Ineffective (n=12) 11.8943.42 21.68+6.54 54.1249.87

t value 4.992 3.884 5.858

P value <0.05 <0.05 <0.05

*3 AWASRMEIRTT AT EME R AEHE (mm, v+5)

Tab.3 Comparison of the maximum diameter of the tumor in effective group and ineffective group before and after treatment (mm, Mean+SD)

Group Before treatment ~ After 1 week of treatment After 2 weeks of treatment At the end of treatment ~ F value P value
Effective (n=41) 67.21+£15.36 63.34+16.69 45.47+13.84° 23.5949.14° 24.127  <0.05
Ineffective (n=12) 71.25+9.46 69.37+11.54 61.28+7.13° 55.36+6.72° 19.244  <0.05

Compared with before treatment, *P<0.05

2.5 ROC Hi &4 #f

XHAIT 1JER 3697 2 AR JRIT 45 K ADCE
AR AT ROC I o, iy 1 JEPRK ROC
AT AR, HHZ WA RE S , LA %] ADCE
AL (15.5%) N BME , PER ALY I PR A
S5 B AU RS B AR L B AR VR
1 86.5% .69.8%.89.4% .63.4%.
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