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{5 X[ (confidence interval , C1) 2 0.671~0.928 (P < 0.001) ; B AH ¥ 4 5t ADC 2 Wi B ¥ eGFR>60 mL/min ) ROC 1 £k AUC
0.796,95%CI 2} 0.670~0.922(P < 0.001) . it : DIREREILIR DWIAI DTLEA XA (Y DI REA RS A PP AL

[REIF ] DIREREILIR s RHUIABURIR s TR Bk it iR s B D RESER KA ; B R A

[HESES] R692 [CERFRERS] A [XEHS] 1007-4368(2018)09-1280-06
doi: 10.7655/NYDXBNS20180921

The application of functional magnetic resonance diffusion weighted imaging and diffusion
tensor imaging in kidney transplantation

Li Enyuan', Yang Yanhao', Chen Hao', Sun Li', Tao Jun', Han Zhijian', Tan Ruoyun', Zhang Yudong’, Ju
Xiaobing'", Gu Min'

'Department of Urology ,’Department of Radiology ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To evaluate the application of functional MRI in renal transplantation by comparing the parameters of
diffusion weighted imaging(DW1) and diffusion tensor imaging (DTI) between patients who suffered from delayed graft function (DGF)
after transplantation and patients who not, and by analyzing the correlation between parameters of functional MRI and renal allograft
function. Methods: Patients who underwent kidney transplant in our center from September 2015 to May 2017 were retrospectively
reviewed, and 23 DGF patients and 26 normal graft function controls were enrolled in the study. Comparisons of apparent diffusion
coefficient (ADC ) and fractional anisotropy (FA ) values of renal allograft were both made between DGF patients and controls one month
after transplant; And correlations of ADC and FA values one month after transplant were made between estimated glomerular filtration
rate (eGFR ) and serum creatinine value of one and six months after transplant respectively. Differences of ADC and FA value between
DGF patients and controls were compared by student’s ¢ test; Relationships between MRI parameters and eGFR and serum creatinine
were analyzed respectively using Pearson correlation test. Receiver operating characteristic (ROC) curve of medullar ADC and FA
value were both created for prediction of eGFR>60 mL/min. Results: Differences of cortical and medullar FA value were found

between DGF group and control group (P < 0.05). Positive correlation between medullar FA and eGFR was observed one month after
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transplantation , as well as medullar ADC and eGFR (P < 0.05). A negative correlation was found between cortical ADC of one month

after transplantation and serum creatinine level at 6 months’ post-transplant period (P < 0.05). For prediction of eGFR >60 mI/min,
the ROC curve of medullar ADC and FA showed the area under the curve (AUC)of 0.796 and 0.799 respectively, and 95% confidence
interval (CI) of 0.670-0.922 and 0.671-0.928 respectively (P < 0.05). Conclusions: Functional magnetic resonance DWI and DTI can

provide functional and morphological assessment of transplanted kidneys.

[Key words] functional magnetic resonance imaging; diffusion weighted imaging; diffusion tensor imaging; delayed renal function;

kidney transplantation

B B A BN N & AR I ' i (end stage renal
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Figure 1 Selection of interest regions to measure MRI parameters
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Table 1 Clinical characteristics of patients

el DGF 41 JEDGF4H
i (%) 43 £9 36+7
(B ) 15/8 22/4
oA 2k (f91]) 1 0
Bk & 77 = ()

Bk 16 19

ANk 7 7
RIF14A

FRIARE (kg) 55+ 10 66+9

S LT (mmHg , WA TE/&T 3K R ) 137 £21/79 + 8 132 + 15/85 + 10

24 h R (mL) 2231 +299 2139 + 456

4424 h FRALEF (pumol) 5055+2010 7333 £3267

SR I WL (umol/L) 131 + 50 101 + 19

SRS HE B eGFR (mL/min) 60 + 14 66 = 15
ARJF61~H

SEET M WLEF (umol/L) 107 = 40 114 + 60

A:AEDCF BHEBALE ADCIEHE; B: DCF A A ADC KR C. AR DOF ERAL T FA BIR ;D DCF BERAEE FA KR
B2 ARE14HADGF53EDGF &K E MRIE &
Figure 2 MRI images of transplanted kidney of DGF and non-DGF patients one month after operation
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Table 2 The mean values and Student’s ¢ test of ADC and FA values of DGF and non-DGF groups

DGF 41 JEDGF4
g FA ADC ADC PufH Pl
J2 ot 110 + 14 2157 £ 208 120 + 14 2214 £ 151 0.014 0.274
B 343 + 39 2021 +250 370 + 48 2101 179 0.035 0.200

x3 HHIRSHS eGFR.ARF 14 A6 4 A MIiFALEE
KiESHEIPE
Table 3 Pearson correlation test between each investigat-

ed MRI parameters and eGFR, serum creatinine

values
FA ADC
A= R L
eGFR 0.075  <0.001 0235  <0.001
RIE1AHSCr  0.146 0.114 0331 0.151

ARJG 64 HSCr  0.727 0.319  0.049 0.200

SRS 14~ H A B 5 ADC T FA (HiZ W
A eGFR>60 mL/min /Y ROC £k, {ii#& AUC A
0.796,95%CI 4 0.670~0.922(P < 0.001) , J5 # #J AUC
90.799,95%CI 4 0.671~0.928(P < 0.001, & 3).,

1.0

----- B FA

05 — #fi ADC

0.6

U

0.4

024 | i

0.0

0.0 dZ d4 d6 dS 1.0

1=k
3 IMEEREHARISET eGFR & F 60 mL/min B ROC #h £k
Figure 3 The ROC curve of functional MRI for predict-
ing eGFR>60 mL/min
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