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Evaluation of kidney oxygen bioavailability in acute renal failure by blood

oxygen level dependent magnetic resonance imaging
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[Abstract] Objective: To assess the kidney oxygen bioavailability in acute renal failure using blood
oxygen level dependent ( BOLD) magnetic resonance (MR) imaging. Methods: Twenty-one patients
with acute renal failure, including 18 patients with oliguric renal failure,1 nonoliguric acute renal failure
and 2 functional renal failure were enrolled in the study; 20 healthy subjects served as controls. All
subjects received renal functional MR examination. BOLD MR imaging with 16 gradient-recalled-echoes
on a 1.5-T scanner were performed. R2* (1/sec) values of the cortex and medulla and R2” ratio of the
medulla to cortex (R2 " ratio of M/C) of the renal were recorded respectively. Results;: The R2* values

R A 9 :2009-12-12  #£[5 A #5.2010-01-26

BT H : HE A RBHEEE (30770627 ) s # LA BT EARIIHES R R E (2006C23022) ; #1148 H R BH 5
4:(Y2007431) ;#1145 b2 25 T RHE 0 B (2007A067 ) ; #1145 PR 24 PAERLEE T H (20080624 ) .

YEZEIA: H 30K (1966 - ) , & B+, B EEEM, NFEEERELL.

WA TR (1957 - ) . &, 184, 32, BRI, L4 S0, AFEZ2EG2E ), AAERBE _EREE
#} ; E-mail ; ¢jr. zhangminming@ vip. 163. com



158 - WL KR (B2 £39 8

of the medulla was higher than those of the cortex in controls (17. 64 +1. 86/sec vs 13. 73 +0. 49/sec, P
<0.00).The R2* ratio of M/C in controls was 1.28 +0. 06. The R2* values of the medulla (13.31 &
4, 28/sec) and cortex (12.25 +2.41/sec) and the R2 " ratio of M/C (1.01 £0.25) in oliguric renal
failure were lower than those in controls (P < 0.05). Patients with functional renal failure and
nonoliguric acute renal failure had higher R2* values in cortex and medulla and higher R2* ratio of M/C
than those of controls. Conclusion: BOLD MRI demonstrates that decreased R2* values of cortex and

medulla suggest lower oxygen bioavailability in acute renal failure and decreased R2* ratio of M/C

suggests the disappearance of a steep cortico-medullary gradient of oxygen.
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Fig.1 a:Healthy volunteer's renal BOLD
gray-scale image. b:Color R2* map in
healthy shows obvious color strips from
the cortex to medullar region. The
cortex appears blue, the medulla
showes green, yellow and red spots
from outer to inner. There is clear

cortical-medullary demarcation
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Fig.2 The T2WI and Color R2* map in oliguric acute renal failure
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Fig.3 The axial T2WI and coronal Color R2” map in functionality acute renal failure
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Table 1 Mean R2* values and P value in cortex and medulla and R2* ratio of the medulla to cortex in

healthy volunteers and acute renal failure patients (R2* values:1/sec)
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