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Target audience

Radiologist and Nephrologist who focus on the functional MR imaging of kidney
Purpose

To study the chronological effect of different contrast medium in intrarenal water diffusion with DWI
Methods

Ten New Zealand white rabbits were divided into two groups. Five of them received iopamidol-370 with a dosage of 6 ml’kg body weight. The other five rabbits
received 5.8ml/kg of iodixanol-320. The total 10d1ne administered was equal between the 2 groups. MR studies were conducted in a 1.5T GE MR scanner with a knee
coil. A sequential DW-MRI (0 and 500 s/mm? ) was performed to estimate the intrarenal apparent diffusion coefficient (ADC) at 24 hours before and 1h, 24h after
contrast administration. ADC values obtained in the cortex (CO), outer stripe of the outer medulla (OS), inner stripe of the outer medulla (IS) were grouped into
“baseline”, “1 h”, “24 h” respectively. One-Way ANOVA and Fisher's LSD test were performed to test the intrarenal water diffusion as consequence of iodine
administration within each group, and independent samples T test was performed to test the response between the two groups in each time course.
Results

In iopamidol-370 group, the iopamidol induced little decrease in ADCs in the CO, OS and IS of
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the kidney by 1 hour, but produced a prominent decrease by 24 hour in the CO, OS and IS (LSD Time ADC x10" mm’/s (N =5)
test, p = 0.009, 0.007, 0.014 vs. baseline). No significant ADC changes were observed in each course CO 0s 1S
renal region after iodixanol-320 injection (LSD test, p > 0.05 vs. baseline) both 1 h and 24 h after
administration compared with baseline. The ADCs fell in the kidney by 1 hour, but went up Baseline 2.03+0.18 2.1540.21 1.90+0.20
slightly by 24 hour in the CO, OS and IS.

Between the two groups, there was no significant difference of ADCs in the CO, OS and IS Post-1h 1.80+0.07 1.85:0.10 1.7440.10
before and 1 h, 24 h after administration (p>0.05). Post-24h 1.67+0.26* 1.70+0.28* 1.46+0.35%

Discussion

Contrast-induced nephropathy (CIN) is a prevalent cause of renal inadequacy following
intravascular 1n]ect10n of iodinated contrast medium (CM)'. The pathogenesis of CIN, however, is
currently unclear?. The osmolality of contrast media is considered to play an important role in the
pathogenesis of CIN**

Table 1: Time course ADC changes in different renal regions with
injection of iopamidol-370

Many studies indicated that the 10d1ndted CM produced a progressive reduction in intrarenal Time ADC x10” mm’/s (N =5)
diffusion, particularly in IS of kldney Between the nonionic monomer, low osmolality CM course Fate) oS IS
(LOCM, iopamidol-370) and the nonionic dimer, isometric osmolality CM (IOCM, iodixanol-
320), which one has less ill effect on intrarenal water diffusion? As for the LOCM (iopamidol- Baseline 1.96+0.31 1.99+0.30 1.76£0.25
370) group, our result is similar. The change of ADCs illustrated that the contrast-induced
functional deficiency in kidney developed 24 hours after injection, but we don’t get the ADCs Post-1h 1824050 179£0.42 1612040
reduction immediately lh after injection. As for the IOCM (iodixanol-320) group, no marked Post-24h 1.84+0.35 1.821+0.36 1.62+0.32

difference is found after injection although ADC values have indeed reduced a little. The
interesting thing is the ADC values begin to increase slightly in the 24h although values are still
less than baseline level. In another word, renal function begins to getting better at 24h, earlier than
the LOCM group. The reason may be various, but that the osmolality of iodixanol-320 is similar
to that of plasma is the first reason to take into account.
Conclusion

DW-MRI is a preeminent noninvasive method for quantitative evaluation of renal function in contrast-associated rabbit kidney models. Our time course study
indicates that some differences do exist on the renal transport function in the two kinds of iodinated CM. This may be helpful to understand the pathogenesis associated

Table 2: Time course ADC changes in different renal regions with
iniection of iodixanol-320

with CIN.
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(a) A reduction in intrarenal ADCs were observed
s 15 by the 1h and 24h after iopamidol-370 injection,
with  significant difference by 24h after
administration compared with baseline.
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