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Clinical study of MRI texture analysis + DWI in predicting the response to radiotherapy
and chemotherapy in nasopharyngeal carcinoma
GONG Rui-min, ZHAO Yue-lin, WAN Gui-ling, LI Lei”
(Department of Medical Imaging s the First People's Hospital of Lianyungang City/the First Affiliated
Hospital of Kangda College, Nanjing Medical University, Jiangsu Province
Lianyungang 222000, China)

[Abstract] Objective To investigate the clinical value of magnetic resonance imaging
(MRID) texture analysis plus diffusion-weighted imaging (DWI) in predicting the response to
radiotherapy and chemotherapy in nasopharyngeal carcinoma (NPC). Methods A total of 102
patients with NPC treated by radiotherapy and chemotherapy in the First People’s Hospital of
Lianyungang City from July 2020 to August 2023 were selected. MRI texture analysis and DWI
scanning were performed before radiotherapy and chemotherapy. They were divided into good
response group (n = 46) and poor response group (n = 56) according to the response to
radiotherapy and chemotherapy. Baseline data, MRI texture analysis and DWI scanning results of

the two groups were recorded to analyze the correlation of MRI texture analysis and DWI
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scanning results with the response to radiotherapy and chemotherapy for NPC, and to analyze the
impact of MRI texture analysis and DWI scanning results on the response to radiotherapy and
chemotherapy and predictive value for NPC. Results Before treatment, the poor response group
exhibited higher values in cluster significance [ (816.40 & 220.36) wvs. (492.13 £ 163.58) ],
Haralick correlation [ (12 834.28 +=875.54) ws. (10 025.14 +783.29)], and apparent diffusion
coefficient (ADC) [(0.854+0.10) X 10™* mm?*/s ws. (0.78£0.09) X 10~* mm*/s ] compared with
the good response group (P <C0.05). Cluster significance, Haralick correlation and ADC were
negatively correlated with the response to radiotherapy and chemotherapy (r=—0.662, —0.59%4,
—0.597, all P <C0.05). Partial regression analysis showed that cluster significance, Haralick
correlation and ADC were correlated with the response to radiotherapy and chemotherapy before
treatment (P<C0.05). The area under the curve of cluster significance + Haralick correlation +
ADC in combination for predicting poor response to radiotherapy and chemotherapy for NPCwas
the largest (0.938), with sensitivity of 82.14% and specificity of 89.13%. Conclusion MRI
texture parameters and DWI parameters are closely related to the response to radiotherapy and
chemotherapy in patients with NPC. The combination of cluster significance, Haralick correlation

and ADC has high value in predicting the poor response to radiotherapy and chemotherapy in NPC

patients.
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ZNH] 25 H20020543,20 mg) 85 1~3 K
Jikifi i3 80 mg/m* & DDP (i 5l 25 | A R A
A, [FH 255 H20030675,20 mL:20 mg) ;s DDP+
PU 75 (gemcitabine, GEM) J7 %2, B4 1~3 K ik
W 80 mg/m?® | DDP, %5 1~ 8 K # bk ik 1
1 g/m” Fli GEM (W IR U2 i 245 M0 B 4y A7 BRA 7
[ 25k 5 H20063675,1.0 g)., WHHIA YT W4T
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11 . TIWI = %, & & & [ (time of
repeatation, TR) 250 ms., [A] 3 B [A] (time of echo,
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1.2 mm, NEX = 2; 1 Wi i J& lf T2WI Z 4. TR
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intensity) HFEE I E M (BEE R EM) R RKEEM
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(quantile5) 55 25 B 701 5L (quantile25) %8 75 H
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entropy) , £ i 2 @& K & T~ (long run emphasis) .
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Levene {477 22 5 ARG 50, 11 i BRI ECR H ¢ 46
B s TR EORE R L ARER X K 56, A5 99T RL R RK RN
K 56 s Spearman 43 Hf MRI 40 # /3 #f 2 % . DWI £
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N Ve 52 s A7 ik 3 AR RRAE M 2R Creceiver
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DWT i) S W i i Ak 97 Bz 24 PE A # B . P<<0. 05
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Table 1 Comparison of baseline data between the two groups
15 o 50 (BT AF 5 E 1= B I E Yl PR 50
Stk otk (+s5.%) (F+s) %, Y% 1%, V0> %, Vo)
ENCE 56 41 15 48.60+10.14 23.6940.83 9(16.07) 11(19.64) 8(14.29)
SR/ 46 29 17 46.95+12.06 23.74+0.77 10(21.74) 5(10.87) 2(4.35)
X2/ /UK 1.213 0.751 0.313 0.535 1.470 1.809
P {H 0.271 0.455 0.755 0.464 0.225 0.179
w15 - T%‘mllf %Ufﬂst iy e KA T 43 W CBIEL Y0
L) B, %0 (r+s5.cm) T T, Ts T,
AR 56 13(23.21) 34(60.71) 3.48+1.03 1(1.79) 7(12.50) 20(35.71) 28(50.00)
EREE 46 15(32.61) 23(50.00) 3.2941.10 2(4.35) 4(8.70) 21(45.65) 19(41.30)
X2/t /U 1.119 1.176 0.899 0.629
P i 0.290 0.278 0.371 0.530
- - N 4331 (%L, 00> _ 95 HR 2SR (BB, %00 ) A7 7 & (BB, Y00
N Ni~s Emfetts R e ED et (4342 DDP+TOXEL  DDP+GEM
Y 56 1(1.79) 55(98.21) 44(78.57) 12(21.43) 50(89.29) 6(10.71)
R 454 46 1(2.17) 45(97.83) 41(89.13) 5(10.87) 38(82.61) 8(17.39)
X2/ /U A 0.333 2.027 0.951
P {H 0.564 0.154 0.330
415 1 A7 TR (B8, 00 AT 7 X CEE 0
2 JEA 3 JE 4 JEm [F] 25 Ak g7 7B AT
AR 56 44(78.57) 6(10.71) 6(10.71) 28(50.00) 28(50.00)
SR8l 46 35(76.09) 9(19.57) 2(4.35) 20(43.48) 26(56.52)
X2 /t/U 14 0.217 0.431
P 0.829 0.511
F2 24 MRILESH+DW HEERILR
Table 2 Comparison of MRI texture analysis + DWI scanning results between the two groups
(xr=£s)
151 i _ _ el -
Fe/No B (B Fe KR B {E ¥ bR 2 VR~
ANRY 56 384.50+101.25 1175.82+380.06 751.33+248.93 116.284+29.79 15 265.334+2 256.25
SRRl 46 401.284112.94 1 284.56+395.28 816.94+252.07 115.30£33.15 15 907.564+2 013.42
¢t {8 0.791 1.412 1.317 0.157 1.501
Py 0.431 0.161 0.191 0.875 0.137
e % o g%ﬁ#ﬁ — -
BRI ¥ 75 Ml IR B3 1 B o 22 06
NREAH 56 2 759.22+564.48 760.25+247.16 797.57+263.00 —496.03162.29 3.59+0.92
ER 46 2 970.874580.01 830.474252.38 818.40+268.93 —513.254170.35 3.82+1.14
t 8 1.861 1.414 0.394 0.521 1.128
P {H 0.066 0.160 0.694 0.603 0.262
20 51 (R o - éﬁ%}jﬁ - — o —
¥ B ] %5 B 525 HOMEL W75 AOMAEEL KBRS A A I
PN E 56 0.860.26 2.1240.64 560.28+183.51  748.114246.22  828.154265.50 4.60+£1.51
R4 46 0.840.28 2.15+0.61 620.494192.04  752.344251.78  823.664-255.93 4.3741.44
(1 0.373 0.241 1.615 0.085 0.086 0.782
P 0.710 0.810 0.110 0.932 0.931 0.436
4151 i35 T — ES Al - — PWEARE
HEAE B 1 Haralick #1514 Fi i S 1 KR AEKENT (X103 mm?/s)
ANRY 56 816.40+220.36 12 834.28+875.54  0.12+0.03 0.18-0.06 1.02+0.30 0.85+0.11
S8 S 16 492.13+163.58 10 025.14+783.29  0.1140.04 0.18+0.07 1.01£0.32 0.78+0.09
t 8 8.279 16.901 1.442 <20.001 0.163 3.466
P4 <<0.001 <<0.001 0.153 1.000 0.871 0.001
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ST e E BEEE FM (r=—0.662),
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55 MR T A T I 2 1 8 B B 56 (B P<C0. 05D,

VNI

2.4 MRI ZCH A0 . DWT F 35 25 5 %t 5 0 98 75 ik



Wl B Rk o

Ak el * 653 -

IEREPERYSZ I DL B e A T N 2 M Ry TR AR
(REF=0,RAE=1,4 A 2.1 fil 2.2 11 P<C0. 05 HY
VRl BEAE 2 M Haralick M6 ADC.E R A

AR b (R SR R ARD o 247 90 051 20 B S /s S 3R T B
FELE W M Haralick #3614 ADC 1 /2 £ 1 J& it
FI7 R 22 B AR G LR (P<<0. 05), L3R 3,

.51
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Figure 1

Correlation between MRI texture analysis + DWI scanning results and response to radiotherapy and chemotherapy for

nasopharyngeal carcinoma (assignment: complete response=4, partial response=3, disease stability=2, disease progression=1)
% 3 Logistics H& E 134 #r

Table 3 Logistics linear regression analysis

i P % [HVEE$- bR 2 [BVEES SC 7RI ') ¢t fH P
i 7.849 — — — —
REAE W —0.879 0.042 —0.851 —20.928 <0.001
Haralick fH 3¢ 1% —0.835 0.038 —0.829 —21.974 <<0.001
ADC —0.864 0.051 —0.840 —16.941 <£0.001

2.5 MRIZC3# 3 Hr . DWI BUI S 00 A 57 I O 89,1306, WL 3,

PERIHE ROC 23 #r iR 97 Hi #F 4€ 12 3% 1 . Haralick P
AAOCAE L ADC 900 S5 0 98 AR 97 02 285 AN R g AUC — HaralickHi3H:
fh, ADC #5% J » Haralick 1 % 1 00 G B 82 15 Toum

(82.14 %), ADC il I 4 57 B f 151 (78.26 %6) 5 WL A
2.3% 4,

2.6 MRI SCHL 5 Hr \DWT F0 £ 06 g8 5 f0 7 Ry 24
PERIME BHIA YT RTBEAR 35 M Haralick A2k .
ADC J5 1A B8 S 4 IR 6 40 20 I 25 4 IR E 4E
DL ZREE DI SR ALY, LS I 4 30 uE AR 7Y, 3R A5 e A
BERL, B DAY R 4R + 50 4 I 25 Hh — A B B R A
R, DL Logistic [1H A ¥, & [ 151 0 A8 R
logit(p) 1 by il 57 K5 36 A8 &, 15 2 B 48 0 5 M +
Haralick #2¢ % +ADC B ROC #h £k 7w . H AUC
k1 0.938(P<C0. 05) , o HUBR B by 82.14 %6, K 5 )

0.0 0.2 0.4 0.6

1S

2 MRI 93 43> #7 .DWI T i 2 0E 5 53 4% 77 B2 & P ROC Hh
53
Figure 2

0.8 1.0

ROC curve of MRI texture analysis and DWI in
predicting the response to radiotherapy and chemotherapy for

nasopharyngeal carcinoma

R 4 MRl G ST . DWI Bl 8 8 A 4L 7 B & % ROC ST 45 %
Table 4 ROC analysis results of MRI texture analysis and DWI in predicting the response to radiotherapy

and chemotherapy for nasopharyngeal carcinoma

=Lz AUC 95%CI cut-off {8 HUBRE (VD) RS D P1E
A 0.771 0.678~0.849 734.51 71.43 76.09 <0.001
Haralick A 3¢ 0.790 0.698~0.864 12 162.54 82.14 65.22 <0.001
ADC 0.821 0.733~0.890 0.86X1073% mm?/s 76.79 78.26 <0.001




- 654 - WG BB K 2 2 it

Ak el

1.0

P N
0.8 ~

o 0.6fF
i3
E o4F

o.2F 7

0.0 0.2 0.4 0.6 0.8 10

1-HER
B3 MRIGEESH+DWI FIAEREERELTEEEMN
ROC B Z&

Figure 3 ROC curve of MRI texture analysis + DWI in

predicting the response to radiotherapy and chemotherapy for

nasopharyngeal carcinoma
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22 50 @ B i R CE BT O SRR — L i
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TE— 7 FWME, 2) 1 XU ], X ADC 45 3R —
s, 38 4 ROC fh 2k, &k B8 4 W 35 M +
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