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Abstract: Objective: To investigate the clinical value of DWI and BOLD MRI in evaluating functional changes of
early renal interstitial fibrosis in patients with chronic kidney disease (CKD). Methods: Study protocol was approved
by the local ethics committee. A group of 26 patients with renal biopsy confirmed CKD were studied (12 males and 14
females; aged 16 - 71 years, with a mean age of 38 years) and 26 age- and sex-matched healthy volunteers served as
control group. TIWI, T2WI, DW and BOLD MR imaging were detected with a GE 3.0T MRI scanner. Post-processing
of all ADC and R2* maps of kidney with Fuctool software was done in a workstation. ADC and R2* values of inter-
ested regions in the renal parenchyma were measured and analyzed by two experienced doctors. Results: Among study
group, 4 patients (15.4%) had serum creatinine and urea elevated, and 22 (84.6%) had microalbuminuria detected. The
ADC values of left and right renal parenchyma were significantly lower (P < 0.01) and the R2* values of renal cortex
and medulla were significantly higher (P < 0.05) in CKD group than those of the control group. No correlation between
the ADC values of renal parenchyma and R2* values of medulla in the study group was found (P > 0.05). Conclusion:
Motion of water molecules and changes of blood oxygen saturation and content exist in renal tissues at the early stage
of renal interstitial fibrosis. The ADC values of renal parenchyma tend to decrease whereas R2* values tend to increase
at the early stage of renal interstitial fibrosis. Taking the ADC and R2* together has a great value in early diagnosis and
therapeutic efficacy evaluation.
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N 26 B2 7 RTEAS IR SR T W 8] S AT 4R AL 18

PEB B, BB 1261, L1441, FHIER 38.7 % (16~71
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22. WB/ERZE

2.2.1. UEBRE
{fF GE Signa Excite 3.0T 85 RYfEIRA MG
RYt, 8 IHEARFAHIEMELE
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SR ZARE KA TS E 4 /NS LL B, 28R 2 N
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2.2.3. MR F33%

SR R AOVER B S A s A IAT TIWLL T2WIL
P HOINAUS AR (SE-EPT) 1L 48 /K T4 36 1% (mGRE);
ARG B DL T TR, BEEANE . %751
HSH WK 1.

2.2.4. EiRELE
K FH 3 (538 FH > 7] (GE) Advantage Workstation4.2
TAE¥EH Fuctool # 4% DWI F1 BOLD 4%k

Table 1. TIWI, T2WI, DWI and BOLD scanning parameters
F 1.TIWI « T2WI . DWI X% BOLD &%

B =27 TR/TE(ms) 2 E./8] B (mm) FOV(mm) # 9% (kHz) FERE NEX
Tl TFE 220/2.4~5.8 6/1 380 62.5 288 x 192 2
T2 TSE 6700/85 6/1 380 62.5 320 x 224 2

DWI SE-EPI 4000/60 6/1 380 128 128 x 128 6

BOLD mGRE 240/2.8~23.1 6/1 420 128 128 x 128 6
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Figure 1. The scatter graph of relationship between renal parenchyma ADC values and renal medullar R2 * values in patients with early
renal interstitial fibrosis
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Figure 2. The HE staining and PASM staining of renal parenchyma in Chronic kidney disease with early renal interstitial fibrosis
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Figure 3. The DWI map and ADC map of renal parenchyma in Healthy volunteer and patient with chronic kidney disease (b = 600 s/mm?)

3. BRERBESREERDENEE DWI B ADCE (b =600 s/mm’)

Table 2. The ADC value of renal parenchyma in the control group and the case group(x10~ mm?/s)(b = 600 s/mm?)
& 2. ZHERBFHRILEERESERA ADC {E(x107° mm?/s)(b = 600s/mm?)

x| 714 FE B SEIF (x 107 mm?/s) £ B I (x107° mm?/s) t P
pagiceiEl 26 2.38+0.23 2.35£0.19 0.364 0.67
I (1% 22 223+0.24 2.17+0.25 0.783 0.53
t -3.26 —4.08
P fH 0.002 0.00
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Table 3. The R2* value of renal cortex and medulla in the control group and the case group (1/second)

% 3. MBAFFFGIASIER . BERA R2*E (1/second)

Yitsy HE
vax! 1% - — ~
B R i il
XR AL 26 18.23 + 1.47 50.94 +3.65 17.41 + 1.46 50.21 £2.43
BT 2%) 22 20.33 +3.78 5424 +4.63 20.61 +4.13 54.04 + 5.66
t -2.123 -2.526 -2.955 -2.441
P 0.047 0.021 0.008 0.025

1) ADC 5B EREi R2* (AT Pearson FHCHE
Mr, 458 S RAEAPIN ADC 1E 5 R2*[a35TC A 1k,
P>0.05(K 4).
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Figure 4. The R2* map of renal cortex and medulla in Chronic kidney disease patient and healthy volunteer
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