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Application of blood oxygen level-dependent magnetic resonance imaging in chronic kidney

disease
Wang Wen-juan® 2, Guo Yan', Li Zhu-hao', Cai Hua-song’, Shi Yao-ping', Yang Dong'

Abstract

BACKGROUND: Blood oxygen level-dependent magnetic resonance imaging is a non-invasive method to monitor renal blood
oxygen content.

OBJECTIVE: To explore the application of blood oxygen level-dependent magnetic resonance imaging in the evaluation of renal
blood oxygen content and renal function.

METHODS: Blood oxygen level-dependent magnetic resonance imaging was used on 20 healthy volunteers and 24 chronic
kidney disease patients. The cortical and medullary R2* value were measured and compared in each group.

RESULTS AND CONCLUSION: Normal medullary R2* value was higher than cortical R2* value (P < 0.05). There was no
significant difference in bilateral kidney (P > 0.05). Patients with chronic kidney disease had higher cortical and medullary R2*
than normal health (P < 0.05). There was a positive correlation between serum creatinine and renal R2* (r=0.564, P =0.004;
r=0.588, P =0.003). This research shows that blood oxygen level-dependent magnetic resonance imaging can reflect renal blood
oxygen levels, and has certain value in evaluate the renal function.
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Figure 1 False color map of normal renal R2*
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Figure 2 False color map of R2* in a chronic kidney
disease patient with normal creatinine
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Figure 3 False color map of R2* in a chronic kidney
disease patient with normal creatinine
increased

B3 WU st o s i R2* A2 1]

2.3 AT EBAA BT M F R 40 R BER2* A 64 bh AR
Xof FRZH % A A s T RE T R )
KT B2 (P < 0.05), X HEZH Je oy 4148 1 " s A

B R o IR] R4 T (R]R2*ME ) = 7 8 BT
= X (F4r5149.001 }:57.626, P < 0.05). A
LSDEM P LEH w7, M2k g JULIF o v 2H
JTT I R2*E 5 %) fZH S pg v W i LI I i 4 2
{22 S A W e (P < 0.05), if 1 1k v
JULI 1 55 20 55 0 R 2 TR) ) 2 e e A i s PR
(P >0.05). B 5 R2*(E ) £E 341 2 [7] 4

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



LA, MK PR (R 1 R8P W 1 b/

@'27:2 wuicrrrong

Feie = (P < 0.05), W.#&1,

R RA SRR E A R2ME I HAL

Table 1 Comparison of R2* in control and chronic kidney

disease (CKD) group (xts, s™)
Group Cortex Medulla t P
Normal 16.2+0.47 28.9+1.61° -52.199  0.000
CKD with normal 16.7+0.48° 30.0£1.25° -43.991 0.000
serum creatinine
CKD with high serum  18.5+1.47*®  32.8+1.43® -48.782 0.000
creatinine
F 49.001 57.626
P 0.000 0.000

P < 0.05, vs. normal group; p < 0.05, vs. CKD with normal serum
creatinine group; °P < 0.05, vs. CKD with high serum creatinine
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Table 2 Comparison of bilateral renal R2* (x&s, s

Group Left Right t P

Normal Cortex  16.3x0.52 16.2+0.41  1.268 0.220
Medulla 28.9+1.57 28.841.68 0.298 0.769
CKD with normal SCr  Cortex  16.6+0.52 16.7+0.81 -1.049 0.321
Medulla 30.0+1.09 30.2+1.44 -0.685 0.511
CKD with high SCr Cortex  18.4+1.48 18.5+1.52 -0.337 0.741
Medulla 32.9+1.22 32.7+1.64 0.788 0.445

CKD: chronic kidney disease; SCr: serum creatinine
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Figure 4 Correlation between cortex R2* and serum
creatinine in chronic kidney disease
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Figure 5 Correlation between medulla R2* and serum
creatinine in chronic kidney disease
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