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INTRODUCTION 

Uretolithiasis is one of the most common cause of urinary 

tract obstruction which leads to the admission into the 

emergency ward.1,2 The most common symptoms include 

severe pain in the abdomen, decrease of urine flow and 

output, which can eventually lead to acute or chronic 

renal failure.3 The renal colic basically begins with a 

lower flank pain radiating to the hypochondrium or he 

groin. It is known to come in waves due to the ureteric 

peristalsis, although at times the pain is constant.  

Although, this is one of the most severe pains known to 

man, there is no permanent damage. In severe cases, such 

as large stones, there may be a requirement of surgery.  

The cause of the renal colic is mainly due to the presence 

of a kidney stone, although rarely a movement of a blood 

clot due to a trauma or neoplastic disease may also cause 

this pain. Other rare reasons can be urinary tract tumors 

or acute renal necrosis.4,5 Whatever the cause of the renal 

colic, these patients are at risk for acute partial or 

complete renal obstruction which ultimately leads to 

hydronephrosis, which can cause deterioration of renal 

function over time. 

ABSTRACT 

 

Background: Uretolithiasis is one of the most common cause of urinary tract obstruction which leads to the 

admission into the emergency ward. The detection of urolithiasis or acute renal colic is by the radiography, 

conventional ultrasonography (US) and intravenous urography (IVU). A colour Doppler USG measures this change 

as a resistive index (RI) of the arcuate arteries at the corticomedullary junction or the interlobar arteries.  

Methods: 84 patients between the ages 15-50 years, who were admitted to the Emergency department of our hospital 

with unilateral renal colic were included into our study. Detailed demographic data was collected from all the patients 

and they were all subjected to a thorough physical and clinical examination. Bladder ultrasound was taken along with 

color Doppler for all the patients at the time of admission for every 6 hours. Thus, an increased RI index signifies an 

obstruction without a dilatation.  

Results: Left flank pain was slightly more than the right flank pain, although this was not found to be significant. 

Most of the patients were presented with vomiting or nausea and dysuria was seen in 48 patients. there were 41 cases 

of hydronephrosis in total and all of them were positive for mean RI. The specificity with the mean resistive index 

with color Doppler was 90%, while the sensitivity was 100%.  Around 95% of the prediction was accurate with mean 

resistive index, with more than 90% efficiency. 

Conclusions: The mean resistive index is a very good tool for the diagnosis of hydronephrosis, with a very high level 

of specificity and sensitivity.  

  

Keywords: Acute renal colic, Hydronephrosis, Mean resistive index, Urinary obstruction 

Department of Radiodiagnosis, Mediciti Institute of Medical Sciences, Ghanpur Medchal, Telangana, India 

 

Received: 26 February 2017 

Accepted: 03 March 2017 

 

*Correspondence: 

Dr. M. L. Ravindernath, 

E-mail: ravindernathdr@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

DOI: http://dx.doi.org/10.18203/2349-3933.ijam20170996 



Ravindernath ML et al. Int J Adv Med. 2017 Apr;4(2):329-333 

                                                        International Journal of Advances in Medicine | March-April 2017 | Vol 4 | Issue 2    Page 330 

The distribution of urolithiasis seems to be prevalent all 

over the world. The risk of developing the kidney stones 

seems to be higher in the Western hemisphere than in the 

Eastern hemisphere. It was reported to be 5-9% in 

Europe, 12% in Canada and 13-15% in the USA. In the 

eastern side it was found to be 1-5%, although in some 

Asian countries such as Saudi Arabia, it was as high as 

20.1%.6,7 

The detection of urolithiasis or acute renal colic is by the 

radiography, conventional ultrasonography (US) and 

intravenous urography (IVU).8 However, obstruction 

without the dilatation of pelvicalyceal system may occur 

in around 35% of the cases and in many other cases, 

severe dilatation may occur without any obstruction. 

These cases are many times not detected by USG.8 A 

colour Doppler evaluation is effective in such cases. In an 

acutely obstructed kidney, renal Doppler recording can 

demonstrate altered renal perfusion before pelvicalyceal 

system dilatation occurs.9  

Vasoactive factors which cause initial vasodilatation and 

then vasoconstriction causes an increase of intrarenal 

resistance which eventually results in a decreased 

diastolic flow compared to the systolic flow. A colour 

Doppler USG measures this change as a resistive index 

(RI) of the arcuate arteries at the corticomedullary 

junction or the interlobar arteries.10 Thus, an increased RI 

index signifies an obstruction without a dilatation.  

In a normal person, the upper limit of the RI is 0.7. RI 

greater than 0.7 or the difference in RI between the 

obstructed and the normal kidney is greater than 0.08 is 

said to be indicative of renal obstruction.11 This diagnosis 

helps the patient in avoiding other investigations such as 

IVU and CT, which requires exposure to a considerable 

amount of radiation and increase in expenditure as these 

investigations are expensive.12 

This study was conducted with the aim to evaluate the 

use of mean resistive index as a predictor of 

hydronephrosis in patients admitted with acute renal 

colic. 

METHODS 

This study was conducted by the department of 

Radiology at Mediciti Institute of Medical Sciences for 

the period of 2 years. 84 patients between the ages 15-50 

years, who were admitted to the Emergency department 

of our hospital with unilateral renal colic were included 

into our study. Due to the high risk of CT radiation on the 

young patients, those below 15 years of age were 

excluded from the study. Similarly, patients above 50 

years were also excluded due to the increased risk of 

atherosclerosis. Patients with known renal problems, 

known cases of urolithiasis, pregnant women, patients 

with bilateral flank pain were excluded from the studies.   

Detailed demographic data was collected from all the 

patients and they were all subjected to a thorough 

physical and clinical examination. Just before admission, 

blood was collected from the patients for routine 

biochemical analysis as well as for complete blood 

picture. Bladder ultrasound was taken along with color 

Doppler for all the patients at the time of admission. This 

was taken for every 6 hours till 8 hour and each time the 

resistive index was calculated as peak systolic velocity-

end diastolic velocity/peak systolic velocity. A RI of 

above 0.7 was considered as an obstruction, and was 

referred to as mean RI+ (Figure 1 and 2). All the patients 

also underwent CT without contrast of the bladder as a 

reference technique.  

 

Figure 1: Colour Doppler with RI <0.7. 

 

Figure 2: Color Doppler with RI > 0.7. 

RESULTS 

The common symptoms of the 84 patients is shown in the 

Figure 1. Left flank pain was slightly more than the right 

flank pain, although this was not found to be significant. 

Most of the patients were presented with vomiting or 

nausea and dysuria was seen in 48 patients. Very few 

(19) patients had fever as one of the symptom (Figure 3). 

At the time of admission, none of the patients had a 

positive mean resistive index nor any prediction for 

hydronephrosis. However, eventually, there were 41 

cases of hydronephrosis in total and all of them were 

positive for mean RI, although at different times. After 6 

hours of admission, 9 cases were MRI positive, while no 

cases showed hydronephrosis. Most of the cases 
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developed hydronephrosis in the 18th hour at which time, 

they were positive by the MRI (Table 1). 

 

Figure 3: Common symptoms in patients. 

Table 1: Number of hydronephrosis and MRI + at 

different time frames. 

Time 

Number of 

mean resistive 

index positives 

Number of 

hydronephrosis 

At admission 0 0 

After 6 hours 9 (10.7%) 0 

After 12 hours 18 (21.4%) 7 (8.3%) 

After 18 hours 11 (13.1%) 21 (25%) 

After 24 hours 2 (2.4%) 10 (11.9%) 

After 36 hours 1 (1.2%) 3 (3.6%) 

After 48 hours 0 0 

Total 41 (48.8%) 41 (48.8%) 

Ultrasound was highly sensitive (100%) and specific 

(100%) in the diagnosis of hydronephrosis, however the 

diagnosis of the renal calculosis was only around 65%, 

with very low efficacy and accuracy. With the mean 

resistive index, the specificity was 90%, while the 

sensitivity was 100%.  Around 95% of the prediction was 

accurate with mean resistive index, with more than 90% 

efficiency (Figure 4). 

 

Figure 4: Comparison between diagnosis with 

ultrasonography and prediction with mean resistive index 

for  hydronephrosis (in percentage). 

DISCUSSION 

Ultrasonography is one of the initial tools to diagnose a 

renal colic and renal obstruction. This method is mainly 

dependent on the anatomical criteria of dilatation of the 

PCS and the ureter which is proximal to the level of 

obstruction.  However, the sensitivity and the specificity 

to detect a renal obstruction is said to be low. It has been 

reported in the earlier studies that the sensitivity of the 

USG is >90% while the specificity is only 65-84%.13 This 

is because USG imaging may miss out the diagnosis of 

obstruction in a number of situations especially if the 

obstruction is very small or mild. In case of calyceal 

fornix or when the PCS system is filled with clot.  A 

better and direct functional evidence of the obstruction is 

obtained by the more recent Doppler US techniques to 

gather more information on the level of obstruction.14,15  

The response of the renal blood flow to the site of urinary 

obstruction is said to be phasic.16-19 At the onset of the 

obstruction, there is an immediate increase in the renal 

pelvic pressure, which results in the vasodilatation caused 

by the vasoconstrictor factors.20-22 As this obstruction 

continues, there is a vasoconstriction which is caused by 

the hormonal regulatory systems. Due to the 

vasoconstriction, there is a reduction of the renal blood 

flow to the site of obstruction, thereby decreasing the 

urinary filtration process. This the intra pelvic pressure 

returns to normalcy.16,19,23 

The measurement of resistive index is very useful in the 

diagnosis of urinary obstruction in patients especially 

those with a recent onset of unilateral renal colic.13,24-26 It 

is pretty easy to calculate the RI and at times, the same is 

given by the scanner itself. RI detects the indirect 

estimate of the resistance in the renal blood vessels. In 

the case of a renal obstruction, this resistance in increased 

due to the pressure within the blood vessels.13,27 RI value 

>0.70 was found to be indicative of acute ureteral 

obstruction by Platt et al and Sauvain et al.13,28 Since 

then, many studies have been performed and confirmed 

this finding.13,24-26 

Elevated RI was observed in acutely obstructed kidneys 

as compared the unobstructed kidneys by Rodgers et al 

and Platt et al.13,16 Also, it has been observed that there is 

an elevation in the RI within 6-48 hours of the admission 

to the hospital. All the cases of hydronephrosis showed 

an elevated RI within this time.  

In the present study, 41 (48.8%) of the cases had 

hydronephrosis. However, at the time of admission, MRI 

for all of them was negative. By 18 hours, MRI was 

above 0.7 in 38 (92.7%) of the 41 cases, though 

hydronephrosis at this time was visualized only in 28 

(68.3%) of them.  

The diagnosis of hydronephrosis was 100% by 

ultrasound, which was highly sensitive and specific in all 

the cases. However, in the diagnosis of calculosis, 
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ultrasound was only 82% sensitive and 70% specific. 

MRI with color Doppler was highly specific (100%) for 

the diagnosis of hydronephrosis while it was 90% 

sensitive, with high accuracy.  

There have been a few studies showing the MRI with 

color Doppler is very useful in the diagnosis of renal 

obstruction especially in the acute cases with unilateral 

obstruction within 6-48 hours.13,24-26 RI gives an estimate 

of the resistance present in the renal blood vessels.27 But, 

there have been a few contradictory studies. In a study by 

Tublin et al, the sensitivity and specificity of Doppler 

ultrasound was only 44% and 82% respectively. Yet in a 

study by deToledo et al, an increase in MRI was found, 

but after 24 hours of renal colic. This variation was said 

to be due to the clinical symptoms which may not 

necessarily correlate to the anatomical obstruction.29  

Inspite of the above positive results, the diagnosis with 

MRI has a lot of limitations. It is influenced by factors 

such as age, plasma renin levels, presence of diabetes, 

hypertension or heart disease. Other renal disorders may 

also cause a rise in the resistive index, even if obstruction 

is not present.30 MRI is also found to be less sensitive in 

partial obstruction in certain studies compared to the 

complete obstruction.29,31 

It has also been reported that the increase in the MRI is 

dependent on the time following the obstruction. As seen 

in the present study, the rise in MRI is seen from 6-48 

hours which is corroborated by other studies.13,32 

Opdenakker et al have found that the sensitivity of RI 

decreases after 48 hours of the onset of the symptoms, 

and Platt et al have reported that above 24 hours of the 

onset of the symptoms, the MRI is not significantly 

higher. However, de Toledo et al have reported the higher 

increased MRI lasts for 24 hours. All these variations 

depend on the clinical course of the obstruction. 

CONCLUSION 

The mean resistive index is a very good tool for the 

diagnosis of hydronephrosis, with a very high level of 

specificity and sensitivity. It is very simple, noninvasive 

and easy to calculate and can be routinely used as a 

predictor to hydronephrosis in patients with acute renal 

colic. 
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