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Abstract:
imaging (DCE-MRI) in newly diagnosed nasopharyngeal carcinoma patients with intensity-modulated radiotherapy

Objective To study the prognostic value of dynamic contrast enhanced magnetic resonance

(IMRT). Methods A total of 82 patients with newly diagnosed nasopharyngeal carcinoma who were admitted to our
hospital from January 2016 to December 2021 were selected and all underwent IMRT. DCE-MRI was performed
before IMRT, and Ktrans, Kep, Ve, and Vp were calculated. Three months after the end of IMRT, the patients were
divided into good group (n = 52) and poor group (n = 30) according to the clinical efficacy. The DCE-MRI
parameters before IMRT and clinical data in the good group and the poor group were compared. Logistic regression
analysis was used to analyze the risk factors for poor prognosis of IMRT. The receiver operating characteristic
(ROC) curve was drawn to evaluate the predictive value of DCE-MRI parameters for the prognosis of newly
diagnosed nasopharyngeal carcinoma patients with IMRT. Results Compared with the good group, the Ktrans and
Kep before IMRT in the poor group were significantly decreased, the proportion of anemia, the size of the primary
tumor was superluminal, the T stage was T, to T,, and the retropharyngeal lymph node metastasis were increased
(P < 0.05). Logistic regression analysis showed that anemia [OAR = 1.732 (95% CI: 1.269, 2.194) ], the size of
primary tumor was superluminal [OAR = 1.489 (95% CI: 1.254, 1.724) ], retropharyngeal lymph node metastasis
[OAR =2.659 (95% CI: 2.013, 3.305) ], T, or T, stage [OAR: 3.504 (95% CT: 1.987, 5.022) ], low Ktrans [OAR =5.865
(95% CI: 3.145, 8.585) ], and low Kep [OAR = 3.142 (95% CI: 2.412, 3.873) ] were risk factors for poor prognosis in
newly diagnosed nasopharyngeal carcinoma patients with IMRT (P < 0.05). The ROC results showed that the
optimal cut-off point of Ktrans for predicting poor prognosis in newly diagnosed nasopharyngeal carcinoma patients
with IMRT was 0.22 min, the AUC for predicting poor prognosis was 0.728 (95% CI: 0.618, 0.820), and the
sensitivity was 80.00% (95% CI: 0.754, 0.846), the specificity was 82.69% (95% CI: 0.792, 0.862). The best cut-off
point of Kep for predicting poor prognosis in newly diagnosed nasopharyngeal carcinoma patients with IMRT was
0.71 min, and the AUC for predicting poor prognosis was 0.746 (95% CI:0.637, 0.835), the sensitivity was 76.67%
(95% CI: 0.698, 0.836), and the specificity was 75.00% (95% CI: 0.671, 0.829); the combined AUC of the two
predicted poor prognosis was 0.762 (95% CI: 0.655, 0.849), the sensitivity was 76.67% (95% CI: 0.712, 0.821), and
the specificity was 88.46% (95% CI: 0.804, 0.965). Conclusion Ktrans and Kep in DCE-MRI have certain
predictive value for the prognosis of newly diagnosed nasopharyngeal carcinoma patients with IMRT, which can
provide a basis for clinical individualized treatment and modification of treatment plan.

Keywords: nasopharyngeal carcinoma; dynamic contrast-enhanced magnetic
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12,1 DCE-MRI# % 7 X KM 3.0 T Skyra MRI
A CHE E VY ]+ A3 A F) ), 3 Turbo FLASH
JEA, DLT,WLES W6 oh 2%, ik o kb i K2 TH
ERHG . wEAMSE: ELEAEE (repetition
time, TR) /91 3% Bt [A] (echo time, TE) : 199 ms/1.05 ms;
g ) 5th #% B} 18] (longitudinal relaxation time, T1) :
100 ms ; #LEF (field of view, FOV) : 260 mm x 210 mm;
FEFE: 128x96; AL MIE: 200°; JZJE: 6 mm;
FIFE: 1.2 mm; J24C: 105 BIHZMHER: 455 U4
BFE: 360 s, 190 4NEHAH . 55 5B AH 44 58
B JE 28R ER K LA 4 mL/s B3R A L0 = e
L R%EL (Gd-DTPA), it 0.2 mmolkg, fJafiTH
FLIG SR T WIS W7 . e IR S SR 44, 3 o
A B Il T WL . R H nordic ICE 3k 4k
P DCE-MRI 5 i %54, % 2 B M S5y o1 &
GG, WU Bl Ko N B, A I ) i [R]
JE 3 ik A B& % Cartery input function, ATF ) B8R [X
(region of interest, ROI) , PRI DX 38 Asf [] e 5 it
2%, ARG MR IE I 7 36 7 2% Extended Tofts Linear A%
B AR kb i R T L ) i ROT, 345 B i
A 3E 7 M S A N A ) BR 2 AR E i S R
K, Voo Vo TEPGTTF ARG FA% I R IR# R
b (apparent diffusion coefficient, ADC ) , /~) ] ROI B}
Z BB B EZ Y ROT, 307 BEE i 4% [ ¥E 4T ROT )
L, HEE R A

122 IMRT H4E ICRUS0 5 5 ICRU60 54 454
AT DX i Rk R e AR L i R AR AR R
ARG I DR A4 FR AL J7 551 35t 4303 66.65 ~ 69.75 Gy
60.00 ~ 66.65 Gy . 54.00 ~55.80 Gy, 374330~ 31X
PAT,

123 s a0FA IMRT S50 34 A MR 48 52
TR 7 T bR W (RECIST) 1.1 A7 PEMY, 584
Gif . A HEREIEIE R W 2. A Biw
Ik AR R L R D >30%; Bk . H AR
Joa kb B K ELAR R L R 38 N >20% , 50 BB
Kby BEORRRE . H AR AR A T 22 i 5 R
kR Z . e MR E R MG, KER
R4 Wi, Ewmaae ik, 55

o 1E JEE [R) 1A B AN R4
124 WERTTH BURBEImIKTOR, HEFER .
PRSI K . R FE A (BMI) « RIS . miE
WEPRIA . o BB AR . ZUI0 . RS AL | R kR R
NG TR NP MRS I LSRR | il 2
P SURE BN . Sshkig X 2% . BRa sy
1.3 FIHFERHE

AR 73 B R JH SPSS 19.0 G it 8k . i TR
DASRL « bR 25 (x £ )RR, WWRUH ek s 118
PR LB (%) Fos , R R i3
W TARRHIE (ROC) HITZR s S2ma R 9 70 Bk 1 2
K = % 2 Logistic BT AR . P<0.05 82 %A 51

2 HR

2.1 IMRTHI/ZDCE-MRI 3% R
IMRT R J% kb T,WT 2 ¥ 5] s R ¥ 5 65 %
T,WI 2 A ST MR A5k, ek
MR B I G, IR 22 () B 9 2 R L 5 S T
A M UL 2% 2 kR TS R L A BRI 4 SUR A
M 3 IMRT J5 47 DCE-MRI, 52 5] 955 4t 1% 2% (63.41%) ,
HO 5% B3 ki AR ARG W, RACIE B 4N, RAF
HBH 2, RRA306]. WE 1.
2.2 T4 IMRT B DCE-MRI & #{ Eb 5
RIFASARRAK™, K, W, Z8%, %

A:IMRT i T\ WIS i {2 ; B : IMRT i T,WI IR 7 5 G : IMRT fiif
T,WLE W7 ; D IMRT /5 T WLRE Wi 37 5 E: IMRT J5 T WL AR A 5
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SEITFE L (P<0.05), ARAKRBIFHS T ; BHK, ZRAGRITFEX(P005), REHAK

RIS RRAV,, VLK, & RK, 25 L% Ric4Im. k2.

HEEE L (P>0.05), W1,

23 THAINGFER %1 WAIMRTEIDCE-MRIBHILE (v+s)
PIALAR IS . MERIA A . BMLL S5 s . & I

JE o OBEPRIE . SRR INLAE . RIS N L R BAFAL 52 029+0.03 0.83+0.12 049+0.05 0.88=0.09

GG R R . B X 2 B ARE4L 30 0.18£0.02 059+006 050006 0.900.10

I s . LR E S 28 X (P>0.05). Fidl i 17806 10223 0.810 0.931

L, SRR . T R s D 0000 00w 080 03

®2 MARKRHHLLER

RArd 52 38(73.08) 14(26.92) 32/20 23.01 +0.18 3(5.77) 4(7.69) 5(9.62)
N E] 30 16(53.33) 14(46.67) 22/8 23.08 +0.15 2(6.67) 3(10.00) 4(13.33)
X2/l 3.208 1.177 1.799 0.027 0.13 0.269
P1E 0.069 0.278 0.076 0.870 0.719 0.604

AT 5(9.62) 7(13.46) 48(92.31) 4(7.69) 2(3.85) 35(67.31) 15(28.85)
ARA 6(20.00) 10(33.33) 27(90.00) 3(10.00) 6(20.00) 18(60.00) 6(20.00)
X2/l 1.766 4571 0.130 5.639 0.444 0.781
P{H 0.184 0.033 0.719 0.018 0.505 0.377

B 31(59.62)  21(40.38) 29(55.77)  23(44.23) 3(5.77) 7(13.46) 14(26.92) 8(15.38) 16(30.77)
AR 10(33.33) 20(66.67) 11(36.67)  19(63.33) 8(26.67) 6(20.00) 9(30.00) 5(16.67) 8(26.67)
X/ HHE 5.256 2.779 7.153 0.61 0.089 0.023 0.155
PAH 0.022 0.096 0.007 0.435 0.765 0.878 0.694
24 W¥isBWEEE IMRTHEARARKER *3 WEER

E=

DIFEAR (J=0,A=1) HZERE, LI,

Zfi X, J=0, A=1
FURHION | IR IR EL GRS . A K™K, N
R OREILE ), ST ZREEL Logistic ] o N o fed
FASMHT ., =005, 0, =0.10. 45 GIR: BMIOR= I S ——
1.732(95% C1:1.269,2.194) ], Jf K At RN I g X, i —
[OR=1.489(95% CI:1254,1.724)], WijR ik L4646 X, B
B[O R=2.659 (95% CI:2.013,3.305)], T 4% i H T, ﬁj—ﬂa % Fe 0, fi=1

T, OR=3.504 (95% CI: 1.987,5.022)], K" O R=5.865
(95% CI: 3.145, 8.585)] I K_[ O R=3.142 (95% CI
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rh E AR R A W32 %
2.412,3.873) 13 N 9112 & WK 4 B3 IMRT 1l 5 A B G % (P<0.05), W34,
x4 W2EWREIMRT 2EHEARRZMEZNS EHEZR D Logistic BlA53#TSE]
. 95% ClI
2 b S, Wald x* P{H OR
TR BR

A1 0.549 0.214 6.581 0.011 1.732 1.269 2.194
JER RN Jy s 0.398 0.142 7.856 0.002 1.489 1.254 1.724
T J 4k 0 285 7% 0.978 0.298 10.771 0.000 2.659 2.013 3.305
T,.T, 50 1.254 0.463 7.336 0.005 3.504 1.987 5.022
Kl 1.769 0.412 18.436 0.000 5.865 3.145 8.585
K, 1.145 0.321 12.723 0.000 3.142 2412 3.873
Lig e -8.841 0.319 9.020 0.001 0.000 - -

2.5 DCE-MRIZ#3t#1i2 &
FI T E

ROC 25 3L i 7 , K™ F N 47112 G Wi 93 £8 35 IMRT
TJE AN R e AR T A 0.22 min, T B0/ N R
) AUC K 0.728 (95% CI: 0.618, 0.820) , & ¥ Ky
80.00% (95% CI: 0.754, 0.846) , ¥¢ 5 1k 82.69%
(95% C1:0.792,0.862) ; K, Tl 4] 12 & WA 9 & %

MRz £E IMRT Filf5

IMRT 35 A B 4 d5c A BT (B 0.71 min, F000 191 /5
AN R AUC Jy 0.746 (95% CI:0.637,0.835) , H 1
4 76.67% (95% CI:0.698,0.836) , ¥ 5 ¥ 4 75.00%
(95% C1:0.671,0.829) ; W 25 kA T #il )5 A B 1Y
AUC 2} 0.762 (95% CI: 0.655, 0.849) , & J& ¥ Ky
76.67% (95% CI: 0.712, 0.821) , 4% 5 ¥y 88.46%
(95% C1:0.804,0.965), W SHIE 2,

®5 K™K, BMKEEKEEN#I2 BIRESRE IMRT BB HREE 27

Bz RAMMIE  AUC e /% B R SE/% . WA/ %
TR R TR ER TR BB
K" 0.22 min 0728  0.618  0.820 80.00(24/30) 0.754  0.846 82.69(43/52) 0.792 0.862  81.71(67/82)
K, 0.71 min 0.746  0.637  0.835 76.67(23/30) 0.698  0.836 75.00(39/52) 0.671 0.829  75.61(62/82)
rSEx iRl - 0.762  0.655 0849 76.67(23/30) 0.712  0.821 88.46(46/52) 0.804 0965  84.15(69/82)
10 F ﬁ 3 iTit
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T4 A BEUF AR . CT 5 MRIJ I 38 1 1O 3% 122 18 Wi
0.2 JiceeaN Sl &7'(, R%ﬂm%?iﬂ%ﬂﬁl%ﬁﬁﬁ%?&\ 1’%5B?ﬁﬁ§l
ol R X 45 5 7, (BAE S WA i RE S . O T
TSP A A DRI B ) 2 )y T A T — S M
i MR 51308 3 306 53 30 0 Y . 283097
o K K, SR AR AT RS 0 o AR R B AL 5 S0 2K b s/ A
IMRT /51 ROC /i T 0% # kDA S B e AT 43 1, DCE-MRI 1] X

HIEFT 8 X 43, 7K b 22 B8 R 95 k&1 PR O B
(5 Ak X, 3 i A A Ik A U 3 B A 50 kL L
Jok AR R, 3T 4F S MRT D RE 1% . 751 3% MRI 4% R
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JRE KRN R, WIS E SR, T8k
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HAw e EYE, X mE A A s 40 i 4 a)
B JL-TF A 32 BRI, 6T ol 245 440 8 1 A 5o 1 T80T 7 B R
BB, R K™ RS B AR A 2L I D VR A
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BB .V, FRIRXT HERITE EES /i 2581, 541

LRGSR ED), V RARMENER. H
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