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[ Abstract] Background and purpose: Magnetic resonance imaging (MRI) diffusion kurtosis imaging (DKI)
is a new non-invasive functional imaging technology, which is the extension and development of diffusion tensor
imaging (DTI) technology. This study aimed to analyse MRI-DKI technology parameters to predict the early response to
radiotherapy in nasopharyngeal carcinoma (NPC). Methods: Sixty cases of nasopharyngeal carcinoma treated in Hainan
General Hospital from November 2014 to August 2017 were collected. All patients underwent conventional MRI and
DKI before and after radiotherapy. Based on MRI and biopsy results 3 months after radiotherapy, these patients were
divided into response group (RG) and no-response group (NRG). Results: The maximum diameters of tumors in RG

and NRG patients were similar prior to radiotherapy (P=0.057). The pretreatment axis diffusion coefficient (D,,), mean
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diffusion coefficient (D,,,,) and radius diffusion coefficient (D,,,) were higher in RG than in NRG patients (P=0.02, 0.03
and 0.03). Conversely, the pretreatment fractional anisotropy (FA), axis kurtosis coefficient (K,,), kurtosis fractional

anisotropy (KFA), mean kurtosis coefficient (K,,.,,), radius kurtosis coefficient (K,,) and mean kurtosis tensor (Mkt)

were lower in RG than in NRG patients (P=0.03, 0.02, 0.01, 0.00, 0.00 and 0.00). The K, coefficient (0.76) was the best
parameter to predict the radiotherapy response. Based on receiver operating characteristic curve analysis, K, showed
77.8% sensitivity and 93.7% specificity [area under curve (AUC)=0.913, 95%CI: 0.811-1.000] . Multivariate analysis

indicated DKI parameters were independent prognostic factors for the short-term effect in NPC. Conclusion: MRI-DKI

technology could be used to predict the early response to radiotherapy in NPC patients.

[ Key words] Magnetic resonance imaging (MRI); Diffusion kurtosis imaging (DKI); Nasopharyngeal

carcinoma (NPC); Radiotherapy sensitivity
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Tab. 1 Patient characteristics

Case n
Item
RG NRG

Gender

Male 36 5

Female 12 4
Age/year

<45 9 4

=45 39 5
T stage

T, 15 3

T, 33 6
N stage

No 5 1

N, 16 2

N, 20 3

N, 7 3

1.4 Fik

141 &7 5t

Jr A B 2 S ISR URNGYT (intensity-
modulated radiation therapy, IMRT ) , EMJEEEHL
T M 568.2~72.6 Gy/31~331%/43~54 d, IS4
W3 HJEEERE A NRERE A S MR, AR
PERECIST LIFRHETHALYTARL, CR: SMHERIC R
Jib e e B REG IR Mk DL I R AR B R
AT A B S A DL S A MR sk R . AR
g T 1R A R BB AT 41 IR IT IROM 2 (response
group, RG) Kiadr#khidl ( no-response group,
NRG ) .

1.42 MRIzats7n *
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Skyra, I HfE[ESiemens/AH] ) , Z&ERHS
I Sk IS 2R, EMY o 2R B TE
MR Rk iz 8l . R T . MRIEH )T
GIALEE . REWT AL BT T InAUSA& (proton density
weighted imaging, PDWI ) FIDKI, PDWIRH
S RUETRSZFE 1), DKIR 3077 1) 19 g 15 410
il BRLBE A BE P13 7 51 . DKIZS BG4 45 1n]
S ( fractional anisotropy, FA ) . “FEH¥P Hi &
% (mean diffusion coefficient, D,.,,) . “FIJilE

J# 2% ( mean kurtosis coefficient, K,.,) . “F
Py sk ( mean kurtosis tensor, Mkt ) | I
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Keyo) o BEm P W A% (radius diffusion
coefficient, D) . Fli[m# 5 5% (axis diffusion
coefficient, D, ) . Ff[mWERE 2240 (radius kurtosis
coefficient, K, ) AAlimjigE 241 (axis kurtosis
coefficient, K, ) .
1.43 DKUz & 2 R 0 &
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$FE (receiver operating characteristic, ROC )
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f$5PR, SDXPD., DKIZ AUy 41 ][R 2 AH ¢ R 4L
1078

1697 AT A R B K42, NRGILRG
K, HERLSEITFE XL (P=0.057) . Fif
(1*=9.281, P=0.002 ) K T4 Wi i) 22 53
HHit2E X (,=3.947, P=0.047) . 7£94

DKIZHH, JHIFRIRGHID,, . Dy FID, 1
KFNRG (P=0.020. 0.030F10.030) . JAJTHI
RGIIFA | K.\ Kixy Koo Ko MIMKtE] B AL T
NRG ( P=0.030., 0.020, 0.010. 0.000. 0.0007F
0.000, #2) .

*2 DKIFFHER
Tab.2 DKI Parameters

(3s)
Parameter RG NRG P value
Maximum diameter of tumor D/cm 2.97+1.10 3.25+0.51 0.057
D,/x10°m%s 2.01+0.50 1.52+0.28 0.020
D, ..r/<107 m*/s 1.76+0.47 1.31+0.23 0.030
D,../x10°m’/s 1.64+0.47 1.20+0.21 0.030
FA 0.15+0.03 0.17£0.15 0.030
K., 0.55+0.17 0.79:£0.24 0.020
Kpa 0.24+0.76 0.32+0.04 0.010
Koean 0.55+0.15 0.790.12 0.000
Ko 0.53+0.14 0.76+0.10 0.000
Mkt 0.57+0.15 0.83+0.12 0.000

22 ERNEREBRITFEEXNHSHMROC
53

PEHUK iy« Kpeans Ko FIMKtROCHT 6 53
B, £ 2 BP0 B W R T S N R I O DL 3R
3o Ko E T A7 s 07 T A H: At 2 500
(El1) .

2.3 45 ZLogisticElIASHTHILE R
“4rZKLogisticlnl IH 534, DAMIEGREE 5 &
A, A5REOR, BRSNS, . T4
FNDKIAY A S H08 2 S W FIC7 S o %) ik 37 1
IERZR o T4 06 2 38 i 3% B XU, Ky
Kipeans Koo FIMKUREE TG 23080/ i 5% B 118 XU o

xR 3 IEESHIINATHE LR

Tab.3 Comparison of kurtosis parameters to predict radiotherapy response

Parameter Cut-off value Sensitivity Specificity AUC 95%ClI

K 0.30 88.9% 75.0% 0.837 0.726-0.948
Kinean 0.67 88.9% 68.7% 0.892 0.791-0.994
K 0.76 77.8% 93.7% 0.913 0.811-1.000
Mkt 0.76 77.8% 93.7% 0.910 0.813-1.000
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