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INTRODUCTION 
Hydronephrosis is not equivalent to obstruction of the urinary 
tract, and only a portion of neonates with hydronephrosis 
subsequently show true obstruction of urine flow from 
the kidney due to structural or functional abnormalities.1-2 
Although urinary tract obstruction is usually manifested by 
hydronephrosis, but one must remember that several other 
etiologies may also present as hydronephrosis in children, 
Vesicoureteral reflux being a common cause. In fact, upon 
initial screening, it may be indistinguishable from obstructive 
hydronephrosis.
In diagnostic process it is quite necessary to distinguish 
between significant obstruction, that requires surgical 
intervention and nonobstructive cases in which only 
conservative approach is appropriate in most of the cases.3

Hydronephrosis is usually detected on ultrasonography 
(USG-Gray scale), while neonates or young children with 
hydronephrosis may occasionally present with abdominal 

pain or a palpable abdominal mass or complications of 
obstruction such as urinary tract infection or haematuria. 
The study aimed to appreciate the Doppler Sonography as a 
simple and non invasive technique for evaluating Intrarenal 
Vascular Resistance in Hydronephrosis.

MATERIAL AND METHODS
This was a hospital based, time bound, and prospective study, 
done in the Department of Radio diagnosis of Amaltas 
Institute of Medical Sciences, Dewas, Madhya Pradesh. The 
duration of this study was from July -2017 to July -2018.
Data collection
a. The study included all paediatric (< 16 yrs) patients, 

referred to Department of Radiodiagnosis, with strong 
clinical suspicion of unilateral hydronephrosis and all 
pre-diagnosed cases of unilateral hydronephrosis by other 
modalities like Micturating cystourethrography (MCU), 
CT (whole abdomen and CT- IVU) Renography etc.
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Result: The mean post op /follow up RI in hydronephrotic kidney was found to be 0.74 and 0.73 in obstructive and 
nonobstructive cases respectively. Post op /follow up mean RIR and mean DRI were found to be 1.03 and 0.03 in obstructive 
cases respectively. Post op/ follow up mean RIR and mean DRI were found to be 1.01 and 0.02 in non obstructive cases 
respectively.
Conclusion: The colour doppler ultrasonography of intrarenal renal arteries, holds a unique role in imaging workup as well 
as in optimal management planning, in cases of unilateral paediatric hydronephrosis. The sensitivity, specificity and the 
diagnostic accuracy is very high, found to be 87.50%, 90.00 % and 88.70% respectively. This is comparable to the other partly 
invasive /high cost higher modality of imaging.
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b. All symptomatic UTI patients (infants and children) 
having abdominal pain, painful micturition (dysuria), 
pyuria, fever or sepsis, were also included.

c. Two groups of patient were made, one with obstructive 
unilateral hydronephrosis (all pre-diagnosed + our grey 
scale USG KUB based diagnosed cases) and the other 
one with non-obstructive unilateral hydronephrosis 
(all pre-diagnosed + our grey scale USG KUB based 
diagnosed cases).

d. Determination of RI, RIR, Delta RI were done by renal 
Doppler ultrasonography, of each patient, in both of the 
groups then data were collected for comparison.

Inclusion criteria
The subject of study is age specific. Only neonates, infants 
and children upto 16 years of age were included in the study.
Group 1, Included:-
1. All pre-diagnosed infants and children, with unilateral 

obstructive hydronephrosis.
2. All infants and children referred to the Department 

of Radiodiagnosis, AIMS, Dewas with strong clinical 
suspicion of unilateral obstructive hydronephrosis.

3. All patients, required hospital admission for urinary 
symptoms [mainly abdominal pain, fever, burning/
painful micturition, and sepsis] or having newly 
diagnosed unilateral pyonephrosis.

Group 2, Included:-
1. All pre-diagnosed infants and children, with unilateral 

Non-obstructive hydronephrosis.
2. All infants and children referred to the Department 

of Radiodiagnosis, AIMS, Dewas with strong clinical 
suspicion of unilateral non- obstructive hydronephrosis.

3. All patients, required hospital admission for urinary 
symptoms [mainly abdominal pain, fever, burning/
painful micturition, and sepsis] or having newly 
diagnosed unilateral pyonephrosis

Exclusion criteria
1. Patients above 16 years of age.
2. Infants and neonates having bilateral hydronephrosis/ 

pyonephrosis.
3. Patients having Traumatic or Iatrogenic hydronephrosis. 
4. Patients having renal mass lesions.

RESULTS
The mean post op /follow up RI in hydronephrotic kidney was 
found to be 0.74 and 0.73 in obstructive and nonobstructive 
casesrespectively. Post op /follow up mean RIR and mean 
DRI were found to be 1.03 and 0.03 in obstructive cases 

respectively. Post op/ follow up mean RIR and mean DRI 
were found to be 1.01 and 0.02 in non obstructive cases 
respectively (table-1).
In 59 (95%) cases out of 62, showed decreased or stable post 
op /follow-up RIR value as compared to the pre op values. In 
3 (5%) cases out of 62, showed increased post op /follow up 
RIR value as compared to the pre op values (table-2).

DISCUSSION
With this background we attempted, to assess the role of 
Renal Doppler Ultrasound in diagnosing and differentiating 
between obstructive and nonobstructive unilateral 
hydronephrosis in infants and children. The primary aim 
of this study was, to evaluate the role of the Intrarenal 
Renal artery resistive indices (RI, RIR, DRI) in diagnosing 
obstruction, as well as discriminating between equivocal 
obstructive and non obstructive unilateral hydronephrosis.
Prolonged renal obstruction induces hormonal alterations 
and thereby causes diffuse vasoconstriction of the vascular 
bed, thus on evaluating different patterns of blood flow in 
intrarenal arteries (on color doppler) is helpful in differentiatng 
obstructive from non obstructive pyelocaliectasis.8 Unrelieved 
urinary tract obstruction has been shown to interfere with 
normal development of the kidney in young children and 
almost always leads to permanent renal atrophy, termed 
obstructive uropathy.9 Therefore, it is quite necessary to 
distinguish between significant obstruction, that requires 
surgical intervention and nonobstructive cases in which only 
conservative approach is appropriate in most of the cases.10

The availability of doppler sonography is apparently a simple, 
non invasive and well reproducible adjunct to the other partly 
invasive /high cost diagnostic procedures, commonly used in 
the radiological assessment of the renal obstruction11

CONCLUSION 
The colour doppler ultrasonography of intrarenal renal 
arteries, holds a unique role in imaging workup as well as 
in optimal management planning, in cases of unilateral 
paediatric hydronephrosis. The sensitivity, specificity and the 
diagnostic accuracy is very high, found to be 87.50%, 90.00 
% and 88.70% respectively. This is comparable to the other 
partly invasive /high cost higher modality of imaging.
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