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Abstract 

 
Depending on the site of obstruction to the urinary flow, the hydronephrosis may be unilateral 

or bilateral. A unilateral hydronephrosis occurs when the obstruction is above the level of the 

bladder. Causes may be present either outside the ureter, in the wall of the ureter or the lumen 

of the ureter. Ureteral obstruction with subsequent hydronephrosis is a common clinical 

occurrence. All relevant and routine investigations were done in these cases to establish 

diagnosis. Ethical clearance has been obtained from the institution for the same. All these 

patients were examined, evaluated & data was collected according to the proforma. In this 

study, 2 cases (2%) of the total study subjects had abnormal blood urea levels and 73 cases 

(98%) had a normal blood urea levels though they had various grades of hydronephrosis. In 

this study series of 75 patients, the p-value obtained in the comparison between the serum 

creatinine levels & the different grades of hydronephrosis was <0.001, which proves 

statistical significance. 
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Introduction 

 

The term hydronephrosis is derived from hydro (Greek word for “water”), nephros (Greek 

“kidney”) and osis (“condition”) and is generally defined as dilatation of the renal pelvis and 

calyces resulting from intermittent and incomplete obstruction to the flow of urine. 

Obstructive uropathy is used to describe the architectural changes in the urinary tract that 

impairs the outflow of urine such that the proximal pressure must be raised to transmit the 

usual flow through the point of narrowing. Such changes may or may not be associated with 

renal parenchyma damage. Dilation occurs proximal to the site of obstruction. The term 

Hydronephrosis is used to describe this dilatation [1]. 

Depending on the site of obstruction to the urinary flow, the hydronephrosis may be unilateral 

or bilateral. A unilateral hydronephrosis occurs when the obstruction is above the level of the 

bladder. Causes may be present either outside the ureter, in the wall of the ureter or the lumen 

of the ureter. Ureteral obstruction with subsequent hydronephrosis is a common clinical 

occurrence. 



2625 

European Journal of Molecular & Clinical Medicine 

Volume 09, Issue 02, 2022 ISSN 2515-8260 

 
 
 
 
 

 

 

 
 

The incidence of hydronephrosis was found in general autopsy to be 3.1% among patients 

ranging in age from birth to 80 years. The male to female ratio of hydronephrosis, most 

commonly caused by idiopathic pelvi-ureteric junction obstruction or calculus is 2:1, the right 

side being more commonly affected [2]. 

PUJ obstruction is the most common cause of hydronephrosis in neonates. It may result from 

the abnormal development of smooth muscles at PUJ [3]. Congenital pelvi-ureteric junction 

(PUJ) obstruction can also be secondary to an infection. The intrinsic causes are thought to be 

abnormal muscle fibres at the PUJ or mucosal folds, whereas the extrinsic causes include 

retroperitoneal bands, kinks and occasionally, aberrant vessels [4]. 

Recent studies regarding the physiochemical background for the crystallization of stone salts 

in urine have been done. Many environmental and metabolic disturbances leading or 

contributing to stone formation have been identified. It is now possible to diagnose the cause 

of stone disease in more than 95% of patients with a variety of diagnostic and treatment 

modalities [5]. A most dramatic and miraculous achievement has resulted from the recent 

introduction of Per-Cutaneous Nephrolithotomy (PCNL), Ureteroscopic Lithotripsy (URSL) 

and Extra-corporal Shock Wave Lithotripsy (ESWL) [6]. 

Most stones of smaller size can now be removed with greater care and less morbidity often 

without surgery [5]. Stone disease is one of the most common urologic disease affecting 1 in 8 

men by age 70 years. Stone disease is most common in 20 to 40 years and three times more 

common in men than in women [3]. 

Obstructive Uropathy with hydronephrosis has a bimodal distribution in humans. It is 

common in childhood as a consequence of congenital anomalies of the urinary tract. 

Obstructive uropathy with hydronephrosis is the most common cause of an abdominal mass 

in neonatal period. The incidence of clinical hydronephrosis in children is highest in the first 

6 years of life. It declines with age and continues to decline after the age 15. In adults, the 

incidence of obstructive uropathy was found to be between 3.5% and 3.8% [1]. 

 

Methodology 

 

Detailed history was taken and a thorough clinical examination was done for all the patients 

with Hydronephrosis due to Ureteric Calculi. 

All relevant and routine investigations were done in these cases to establish diagnosis. Ethical 

clearance has been obtained from the institution for the same. 

All these patients were examined, evaluated & data was collected according to the proforma. 

Patients with mild to moderate grade hydronephrosis with Ureteric Calculi of size less than 6 

mm were managed conservatively with analgesics, antispasmodic, flush therapy & alpha-1 

adrenergic antagonists. 

Patients with moderate to severe grade of hydronephrosis with Ureteric calculi of size more 

than 6mm and patients in whom the conservative management failed, were subjected to 

surgical line of treatment. 

All patients for surgical management were worked up pre-operatively and planned for PCNL 

with DJ Stenting for upper ureteric stones and URSL with DJ Stenting for middle, lower and 

Vesico-ureteric junction stones. 

Patients were discharged and advised follow up accordingly for Stent removal & review. 

Thereafter, the patients were regularly followed up & all results were recorded, tabulated and 

analysed using appropriate statistical methods. 

 

Study design 

 

A hospital based prospective study on the patients diagnosed with Hydronephrosis due to 

Ureteric Calculi. 
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Inclusion criteria 
 

All patients diagnosed to have Hydronephrosis due to Ureteric Calculi with radiological or 

sonological confirmation. 
 

Exclusion criteria 
 

Patients with Benign Prostatic Hyperplasia, Ureteral Strictures, Congenital PUJ Obstruction, 

lower abdominal malignancies and other causes of Hydronephrosis were excluded from the 

study.  
 

Results 
 

Out of the 75 study subjects, 36 cases (48%) were subjected to conservative management and 

39 cases (52%) were subjected to surgical management. 
 

Table 1: Management criteria 
 

Management No. of Cases Percentage 

Conservative 36 48% 

Surgical 39 52% 

Total 75  

 

Amongst the 39 cases that were surgically managed, 35 cases (90%) underwent URSL + DJ 

Stenting, 3 cases (8%) underwent PCNL + DJ Stenting and 1 case (2%) underwent PCNL 

followed by URSL + DJ Stenting. 
 

Table 2: Types of Surgical Management 
 

Type of Surgery No. of Cases Percentage 

PCNL 3 8% 

URSL 35 90% 

PCNL+URSL 1 2% 

Total 39  

 

All the surgically managed cases were followed up and out of the 39 cases, 34 cases (95%) 

were periodically followed and subsequently underwent Stent removal and the rest 5 cases 

(5%) were lost for follow up. 
 

Table 3: Post-Op Follow Up 
 

Post Op Follow Up No. of Cases Percentage 

Lost for Follow Up 5 5% 

Uneventful 34 95% 

Total 39  

 

The mean of the blood urea and the serum creatinine levels amongst the study subjects based 

on the grade of hydronephrosis is shown in the table. 
 

Table 4: Mean of Blood Urea and Serum Creatinine Levels in Different Grades of Hydronephrosis 
 

 Mild Moderate Severe p-Value 

 Mean ± SD Mean ± SD Mean ± SD  

Blood Urea 26.08 ± 5.06 26.64 ± 3.77 31.44 ± 6.62 0.063 

Serum Creatinine 0.81 ± 0.22 0.86 ± 0.17 1.22 ± 0.22 <0.001 



2627 

European Journal of Molecular & Clinical Medicine 

Volume 09, Issue 02, 2022 ISSN 2515-8260 

 
 
 
 
 

 

 

 
 

In this study, 5 cases (7%) of the total study subjects had abnormal serum creatinine values 

and 70 cases (93%) had a normal serum creatinine values though they had various grades of 

hydronephrosis. 

 
Table 5: Comparison of Serum Creatinine Levels with That of Different Grades of Hydronephrosis 

 

 Mild Moderate Severe Total P-value 

Abnormal Levels (>1.2) 2 (5%) 0 (0%) 3 (60%) 5 
<0.001 

Normal Levels (0.7-1.2) 40 (95%) 28 (100%) 2 (40%) 70 

 42 28 5 75  

 

In this study, 2 cases (2%) of the total study subjects had abnormal blood urea levels and 73 

cases (98%) had a normal blood urea levels though they had various grades of 

hydronephrosis. 

 
Table 6: Comparison of Blood Urea Levels with That of the Grades of Hydronephrosis 

 

 Mild Moderate Severe Total p-value 

Abnormal Value (>36mg/dl) 1 (2%) 0 (0%) 1 (20%) 2 
0.037 

Normal Value (15-36mg/dl) 41 (98%) 28 (100%) 4 (80%) 73 

 42 28 5 75  

 

In this study series of 75 patients, the p-value obtained in the comparison between the serum 

creatinine levels & the different grades of hydronephrosis was <0.001, which proves 

statistical significance. 

The association of serum creatinine levels with the various grades of hydronephrosis showed 

more statistically significant association (p-value <0.001) as compared to the association of 

blood urea levels with that of various grades of hydronephrosis (p-value 0.03), implicating 

that the renal function parameters increase with the increase in the severity of hydronephrosis. 

 

Discussion 

 

Amongst the study subjects, 9 cases out of the 24 cases of hydronephrosis due to middle 

1/3rd ureteric calculi were diagnosed with the help of CT KUB as the middle 1/3rd ureteric 

calculi could not be detected on Ultrasonography. Intravenous Urogram (IVU) was done in 

only 11 cases (15%) amongst the study subjects to assess the functioning of the 

hydronephrotic kidney. 

In the present study, the mean of haemoglobin level amongst the study subjects was 12.42 

gm% with a Standard Deviation of 1.92. The mean blood urea level was 26.64 mg/dl and the 

Standard Deviation was 4.84. The mean serum creatinine level was 0.8 mg/dl and the 

Standard Deviation was 0.22. 

This study, being conducted in the rural set-up, when compared to most of the other studies 

which were conducted in urban set-ups showed no difference or variations in the results in 

terms of the stone disease and hydronephrosis. The results were similar to most of the other 

studies indicating no change in the incidence, prevalence, modes of presentation and 

diagnostic criterias when compared with the urban population. 

In this present study, the mean number of days of hospital stay was 5 days amongst the cases 

who underwent surgical intervention for hydronephrosis. 

In the present study, 48% (36 cases) of the study subjects were subjected for Conservative 

management and 52% (39 cases) were subjected for surgical management. 

The study subjects with mild to moderate grades of hydronephrosis, with ureteric calculus of 

size <6mm and cases with minimal complaints were subjected to conservative line of 

management. The management constituted of treating the patient with anti-spasmodics,  
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analgesics, alpha-1 adrenergic antagonist and flush therapy (excess intake of oral fluids). 

The span of treatment for patients with conservative management was 15 days and later these 

patients were reviewed for relief of symptoms, passed out stones, relief of hydronephrosis on 

USG finding. 

Amongst the conservatively managed cases, after 15 days of treatment, persistence or 

increase in the severity of the symptoms and sonological evidence of persistence of stone and 

hydronephrosis were considered as indications for the surgical intervention. 

Several studies regarding the role of alpha-1 adrenergic antagonists in the treatment of 

ureteric stones have shown that the Alpha-blockers have been demonstrated to increase 

expulsion rates of distal ureteral stones, decrease time to expulsion, and decrease the need for 

analgesia during stone passage. 

In the present study, 48% of the study subjects were subjected to conservative line of 

management with antispasmodic, analgesics & alpha-1 adrenergic antagonists. Amongst the 

conservatively managed subjects, 6% (2 cases) of them were subjected to surgical 

intervention following the failure of conservative management. 

The goal of surgical treatment in the study subjects was to achieve complete stone clearance 

and to facilitate the drainage of the hydronephrotic kidney with minimal attendant morbidity. 

In the present study, 52% of the cases were subjected to surgical intervention. Patients with 

moderate to severe grade of hydronephrosis, ureteric calculi of size >6mm in the lower 3rd 

ureter and the vesico-ureteric junction, severity of the symptoms and failure of conservative 

management were considered for surgical intervention. 

In the present study, 91% of the patients underwent URSL + DJ Stenting and the rest 9% of 

the cases underwent PCNL + DJ Stenting as the surgical procedures. 

The study by Sigman DB et al. [7] in the year 1999 concluded that retrograde stenting of the 

renal allograft in the hydronephrosis patient showed high success rates and minimal 

morbidity. 

Another study by Ibrahim and Fahal AH8 concluded that all the hydronephrotic cases were 

relieved of hydronephrosis after adequate remedial treatment. 

Similarly, in the present study, 100% of the patients under the surgical intervention, 

underwent DJ Stenting as a part of surgical procedure to facilitate the drainage of the 

hydronephrotic kidney and showed a success rate of 100% in resolving the hydronephrosis. 

The study by Ringel et al. [9] in the year 2000, “Late Complications of Ureteral Stents”, stated 

that the complications of the ureteral stents were frequent and appeared amongst 1/3rd of the 

patients in the study. 

In the present study, 100% of the patients underwent DJ Stenting as a part of their surgical 

procedure and were followed upto 15 days post-surgery. Stent removal was performed on the 

15th post-operative day and none of the patients presented with any stent related 

complications, contradicting the results of the study by Ringer et al. 

Park10 and his associates in the year 1998 analyzed the outcomes of patients with ureteric 

calculi treated by ureteroscopy and found that the stone free rate for Ureteroscopic treatment 

was unaffected by the size of the stone. 

The present study too had similar results with a success rate of 97% with ureteroscopy and 

was unaffected by the size of the stone, similar to that of the study conducted by Park and his 

associates. 

In the present study, 7% of the total study subjects had abnormal creatinine levels (>1.2 

mg/dl) and 93% of the study subjects had normal creatinine levels (0.7-1.2 mg/dl) though 

they had various grades of hydronephrosis and this difference was statistically significant (p-

value = <0.001). This can be attributed to the compensatory mechanism of the normal kidney 

in maintaining the normal excretory functions of the kidney. 

Similarly, the values of blood urea was normal (15-36 mg/dl) amongst 98% of the study 

subjects and the abnormal (>36 mg/dl) values were noted amongst the 2% of the study  
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subjects. The p-value was statistically significant (0.03) and thus proving the same. 

The association of serum creatinine levels with the various grades of hydronephrosis showed 

more statistically significant association (p-value <0.001) as compared to the association of 

blood urea levels (p-value 0.03) with that of various grades of hydronephrosis, implicating 

that the renal function parameters increase with the increase in the severity of hydronephrosis. 

 

Conclusion 

 

 The blood urea and serum creatinine levels were normal amongst 98% and 93% of the 

study subjects respectively, though they had various grades of hydronephrosis. Thus, 

explaining the compensatory mechanism of the normal kidney in maintaining normal 

excretory functions of kidneys in the hydronephrosis patients. 

 The association of serum creatinine levels with the various grades of hydronephrosis 

showed more statistically significant association (p-value <0.01) as compared to the 

association of blood urea levels with that of various grades of hydronephrosis (p-value 

0.03), implicating that the renal function parameters increase with the severity of 

hydronephrosis. 
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