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Abstract 

The authors tried to establish the accuracy and the 
positive and negative predictive value of the 
ultrasonography in the diagnosis of the renal 
malformations on a group of 116 admitted children. 
Positive diagnosis of the reno-urinary malformation 
was established based on one of the following 
methods: intravenous urography, voiding cystography, 
magnetic resonance imaging or computer tomography. 
Abdominal ultrasound is a noninvasive and accessible 
method for the diagnosis for renal system 
malformations with high sensibility and optimal 
specificity. 
Key words: urinary malformations, abdominal 
ultrasound, accuracy 
 
Introduction 

The diagnosis of renal system malformations 
should be made through antenatal ultrasound screening 
beginning with weeks 18-20 of gestation.  The early 
diagnosis of these malformations aloes: parent’s 
information, parent’s conciliation, intrauterine surgical 
interventions, abortion alternative.   
 
Objective 

The authors present the sensibility, specificity, 
positive and negative predictive value and the accuracy 

of ultrasonography in diagnosis of renal system 
malformations in children.  
 
Material and methods 

Group A - 116 patients with malformations of the 
renal system, admitted in Pediatric Clinic I, „Louis 
Turcanu” Pediatric Emergency Hospital Timisoara, 
Nephrology Department between 01 January 2006 - 31 
Dec 2007. Median age was 12,91+/-5,78 yrs (neonate - 
18 yrs) and sex ratio was M:F 58:58. 

Group B - 100 consecutive, randomized patients 
without malformations of the renal system, admitted in 
Pediatric Clinic I, „Louis Turcanu” Pediatric 
Emergency Hospital Timisoara between 01 January 
2006 and 31 Dec 2007. Median age was 12,3+/-3,91 
yrs (neonate - 18 yrs) and sex ratio was M:F 42:58. 

The authors investigated all the patients with 
abdominal ultrasound and sustained the kidney and 
urinary malformation diagnosis based on urography, 
voiding cystography MRI or CT. 

The group B was also investigated by ultrasound 
and MRI or CT for other different causes, without any 
renal system malformations. 

The accuracy and efficiency of the diagnostic 
criteria were analyzed (for sensitivity, specificity, 
positive and negative predictive values, positive and 
negative likelihood ratios, diagnostic and error odds 
ratios) by completing the observed contingency table.
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Results 

The most frequent kidney malformations were 
uretero-pelvic junction obstruction, cystic kidney, 
vesico-ureteral reflux, renal hypoplasia and renal 
agenesis. Other malformations were observed into a 

smaller proportion. Also, we kept under observation 
the children with complex associated malformation 
and syndromes that included reno-urinary 
malformations.

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Median age for diagnosis was 9,64+/-5,09 years. 

Unfortunately, we had cases whom were diagnosed 
much later, even at age 7. Antenatal ultrasound 

diagnostic was made in 4 cases. The newborn was 
diagnosed because of the association of malformations 
with renal failure. 

 
 

IDENTIFIED RENAL SYSTEM MALFORMATIONS 
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Congenital vesical diverticulum
Renal ectopia

Horseshoe kidney
Supernumerary kydnei

UVJ obstruction
Unilateral VUR and

Prune Belly syndrome
Exstrophy of bladder

Congenital hydronephrosis
Unique renal cyst

Unilateral VUR 
Renal hyoplasia

Duplication of collecting system
Others 

Renal agenesis
Bilateral VUR

Cystic kidneys
Bilateral UPJ obstruction

Unilateral UPJ obstruction

Identified renal system malformations 
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DISTRIBUTION  BY THE  DIAGNOSTIC METHOD
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The renal system malformations were diagnosed 

late. Urinary recurrent infections determined the search 
for malformations, this being the most frequent way in 
discovering this pathology. Renal failure may be also 
associated; acute renal failure benefit from urological 

treatment, but chronic renal failure is a drama for the 
patients and their families. Evan if the malformations 
are surgically corrected, the evolution of renal failure 
is delayed but never stopped. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For the diagnosis of renal system malformations, 
in the study groups, abdominal ultrasound had the 
following parameters: sensitivity 95,32%, specificity 

91,74%, positive predictive value 91,89%, negative 
predictive value 95,23%, accuracy of the method 
93,51%.

 
 
 

Quantities Derived from the 2-by-2 Contingency Table Value 
95% Confidence 

Interval 
Sensitivity = a/c1; (use exact Binomial confidence intervals instead of these) 0,953 0,913 0,977 

Specificity = d/c2; (use exact Binomial confidence intervals instead of these) 0,917 0,877 0,941 

Positive Predictive Value (PPV) = a/r1; (use exact Binomial confidence intervals 
instead of these) 

0,919 0,880 O,942 

Negative Predictive Value (NPV) = d/r2; (use exact Binomial confidence 
intervals instead of these) 

0,952 0,911 0,977 

Diagnostic Odds Ratio = (Sensitivity/(1-Sensitivity))/((1-
Specificity)/Specificity); 

226,667 74,737 683,510 

Error Odds Ratio = (Sensitivity/(1-Sensitivity))/(Specificity/(1-Specificity)); 1,836 1,457 2,693 

Youden's J = Sensitivity + Specificity - 1; 0,871 0,790 0,918 
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Conclusions  

Abdominal ultrasound is a noninvasive and 
accessible method for the diagnosis of renal system 
malformations with high sensibility and optimal 
specificity. We must complete this method with the 
voiding cistography, urography, MRI or CT. The 
isotopic scintigraphy can demonstrate the presence of 
renal scar and help us provide the best therapeutically 
way to resolve renal system malformations. The follow 

up of these patients is also performed with abdominal 
ultrasound. 

We hope that antenatal ultrasound diagnostic the 
renal malformations will improve in time. Although 
the legal basis for antenatal diagnosis exists, very few 
patients benefit from it. The pore medical education 
and the limited access for pregnant women to 
obstetrician’s ultrasound were the premise of late 
diagnosis of reno-urinary malformations. 
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