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Dear Sir,
We appreciate the interest shown by Sivrioglu et al. in our 
article. Some of the concerns raised by the authors have 
already been discussed in our article.[1] Nevertheless, we 
take this opportunity to further clarify the contentious 
issues.

We have been doing diff usion-weighted MRI (DW-MRI) 

as part of the protocol for renal lesion evaluation since 
2008, employing b-values of 0 and 500 s/mm2, and have 
published data from the same.[2,3] The present article was 
based on a retrospective review of patients who underwent 
DW-MRI for characterization of focal renal lesions and not 
primarily for evaluation of renal function. Through this 
study, we wanted to highlight an additional benefi t of renal 
DW-MRI which we encountered, that apparent diff usion 
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Dear Sir,
We read the interesting article of Goyal et al., titled 
“Diffusion-weighted MRI in assessment of renal 
dysfunction,” which was published in the August 2012 
issue of the journal.[1] The study included fairly important 
information which was very useful for us. However, we 
would like to make a few contributions.

In this study, ADC measurements were calculated 
irrespective of renal medulla and cortex. Due to the 
histopathologic diff erences of renal medulla and cortex, 
the ADC measurements may vary between normal and 
patient groups.[2,3] If this distinction had been made, we 
think that the cut-off  ADC values described in this study 
may change.

The reasons for diff erences in parenchymal diff usion are 
renal perfusion diff erences, glomerulosclerosis, tubular 
atrophy, and interstitial fibrosis, which were found 
on comparing healthy people and patients with renal 
failure.[1] With comparative studies, renal perfusion with 
low b values (like 50 s/mm2) and the other reasons with 
high b values (>500 s/mm2) can be assessed more accurately. 
Thus, the state of the kidney perfusion and fi brosis can be 
considered separately. We think that this determination may 
show the way to stage renal failure and treatment, and also 
may be an issue for further studies.

In this study, ADC measurements were calculated with 
two b-values (0 and 500 s/mm2). But it is recommended 
that ADC values should be measured with at least with 
three b-values (such as 0, 50, and 500 s/mm2), so that the 

ADC values and cut-off  values can be determined more 
accurately.
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coefficient (ADC) values may serve as an additional 
paradigm to identify and estimate the degree of renal 
dysfunction.

The ADC values in the renal cortex and medulla were not 
measured separately because as pointed out by previous 
studies, it is usually diffi  cult to position the region of 
interest (ROI) cursor accurately in these areas.[4-7] In 
addition, there is loss of cortico-medullary diff erentiation 
in renal parenchymal disease, which makes the precise 
placement of ROIs separately on cortex and medulla 
impractical.[6-8]

Low ADC values in renal parenchymal disease can be 
explained both by reduced perfusion as well as by reduced 
water diff usion, and ADC values calculated from b-values 
of 0 and 500 s/mm2 represent the combined eff ects of 
both. Such a monoexponential model using two b-values 
has been used by majority of previous investigators[4-7,9,10] 
because it is easy and straightforward to use. To 
separately evaluate diff usion and perfusion contributions, 
biexponential fi tt ing model needs to be employed using 
a large range of b-values.[11] Increased acquisition time 
and complicated calculation soft ware may, however, pose 
hindrance for its routine clinical use and such protocols 
are still in investigational stage.[11,12] Prospective studies 
based on biexponential model may provide insights 
into the relative contribution of diff usion and perfusion 
and whether these two factors separately correlate with 
the degree of renal dysfunction/parenchymal fi brosis. 
Our study was not planned with this objective, and as 
alluded to earlier, DW-MRI was done to evaluate renal 
mass lesions.

Majority of the studies on DW-MRI in kidney[4,6,7,9,10] 
have employed two b-values with lower b-value 0 s/mm2 
and higher b-value ranging from 500 to 800 s/mm2. The 
maximum b-value of 500 is an optimal compromise 
between adequate diffusion weighting and image 
quality on 1.5 T, since higher b-values are associated with 
decrease in signal-to-noise ratio. Use of more than two 
b-values in the monoexponential model may not have 
any benefi cial eff ect; rather, it may decrease the image 
quality.[10,12]

Ankur Goyal, Raju Sharma, Ashu S Bhalla, 
Shivanand Gamanagatti, Amlesh Seth

Departmen t of Radiodiagnosis, All India Institute of Medical 

Sciences (A.I.I.M.S.), Ansari Nagar, New Delhi, India 
E-mail: raju152@yahoo.com

References

1. Goyal A, Sharma R, Bhalla AS, Gamanagatti S, Seth A. 
Diffusion-weighted MRI in assessment of renal dysfunction. 
Indian J Radiol Imaging 2012;22:155-9.

2. Goyal A, Sharma R, Bhalla AS, Gamanagatt i S, Seth A, Iyer VK, 
et al. Diff usion-weighted MRI in renal cell carcinoma: A surrogate 
marker for predicting nuclear grade and histological subtype. Acta 
Radiol 2012;53:349-58.

3. Goyal A, Sharma R, Bhalla AS, Gamanagatti S, Seth A. 
Diff usion-weighted MRI in infl ammatory renal lesions: All that 
glitt ers is not RCC! Eur Radiol 2013;23:272-9.

4. Cova M, Squillaci E, Stacul F, Manenti G, Gava S, Simonett i G, 
et al. Diff usion-weighted MRI in the evaluation of renal lesions: 
Preliminary results. Br J Radiol 2004;77:851-7.

5. Toya R, Naganawa S, Kawai H, Ikeda M. Correlation between 
estimated glomerular fi ltration rate (eGFR) and apparent diff usion 
coeffi  cient (ADC) values of the kidneys. Magn Reson Med Sci 
2010;9:59-64.

6. Xu Y, Wang X, Jiang X. Relationship between the renal apparent 
diff usion coeffi  cient and glomerular fi ltration rate: Preliminary 
experience. J Magn Reson Imaging 2007;26:678-81.

7. Xu X, Fang W, Ling H, Chai W, Chen K. Diff usion-weighted MR 
imaging of kidneys in patients with chronic kidney disease: Initial 
study. Eur Radiol 2010;20:978-83.

8. Lee VS, Kaur M, Bokacheva L, Chen Q, Rusinek H, Thakur R, et al. 
What causes diminished corticomedullary diff erentiation in renal 
insuffi  ciency? J Magn Reson Imaging 2007;25:790-5.

9. Yoshikawa T, Kawamitsu H, Mitchell DG, Ohno Y, Ku Y, Seo Y, 
et al. ADC measurement of abdominal organs and lesions using 
parallel imaging technique. AJR Am J Roentgenol 2006;187:1521-30.

10. Taouli B, Thakur RK, Mannelli L, Babb JS, Kim S, Hecht EM, 
et al. Renal lesions: Characterization with diff usion-weighted 
imaging versus contrast-enhanced MR imaging. Radiology 
2009;251:398-407.

11. Thoeny HC, De Keyzer F. Diff usion-weighted MR imaging of native 
and transplanted kidneys. Radiology 2011;259:25-38.

12. Park MY, Byun JY. Understanding the Mathematics Involved 
in Calculating Apparent Diff usion Coeffi  cient Maps. AJR Am J 
Roentgenol 2012;199:W784. Available from: htt p://www.ajronline.
org/doi/full/10.2214/AJR.12.9231 [Last cited on 2013 Jun 16].


