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Abstract 

 
Acute complete ureteral occlusion may cause little change in the collecting system, especially 

if there is an intrarenal collecting system. Chronic obstruction can produce an enlarged, 

normal, or atrophic kidney, again depending on the length and degree of obstruction, as well 

as the presence of an intrarenal or extrarenal collecting system. 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. Amongst 

the study subjects, mild grade of hydronephrosis was seen in 42 cases (56%), thus being the 

most common grade of hydronephrosis. About 28 cases (37%) showed moderate grade of 

hydronephrosis and severe grade of hydronephrosis was seen in 5 cases (7%). 
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Introduction 

 

The appearance of the kidney after ureteral obstruction varies with the presence of an 

intrarenal versus extrarenal collecting system, the length and degree of obstruction, and the 

presence or absence of infection. The presence of the renal parenchyma completely around an 

intrarenal collecting system limits its ability to dilate. Therefore, the intrarenal system, 

although obstructed to the same degree and duration as the extrarenal system, may not exhibit 

the same degree of hydronephrosis; however, the degree of renal damage may be worse [1]. 

Acute complete ureteral occlusion may cause little change in the collecting system, especially 

if there is an intrarenal collecting system. Chronic obstruction can produce an enlarged, 

normal, or atrophic kidney, again depending on the length and degree of obstruction, as well 

as the presence of an intrarenal or extrarenal collecting system. Usually, the collecting system 

dilates with time especially with extrarenal collecting systems, resulting in gradual 

compression of the renal papilla. Over time, the collecting system enlarges to the point that 

the tissue between the calyces thins, resulting in calyceal enlargement. Ultimately, the calyces 

coalesce, with thin septa between them and a “rim” or “shell” of parenchyma remains in the 

periphery [2]. 
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Acute obstruction is usually associated with flank pain that may radiate into the groin or the 

ipsilateral thigh or both. Patients commonly experience nausea, vomiting and fever with 

chills. If the renal unit is infected, high fevers may also be present. It is more common to have 

acute Unilateral Ureteral Obstruction (UUO) than Bilateral Ureteral Obstruction (BUO); 

however, if acute bilateral obstruction occurs, the patient also may experience a sudden onset 

of anuria. UUO and BUO can develop over long periods of time, in which case the patients 

are usually asymptomatic, making the diagnosis of obstruction more difficult and, in many 

cases, incidental. When the obstruction is bilateral and chronic, the patient may present with 

nonspecific complaints of an increase in abdominal girth (pants do not fit), ankle edema, 

malaise, anorexia, headaches, weight gain, fatigue and shortness of breath. They may also 

have symptoms reflective of uremia, such as mental status changes, tremors, and 

gastrointestinal bleeding [3]. 

When the obstruction is unilateral and chronic, the patient may complain of intermittent flank 

pain during periods of forced diuresis, such as after the consumption of alcohol, a known 

diuretic. If there is hydronephrosis associated with blunt trauma, the presenting symptom can 

also be gross hematuria. The extrinsic causes of obstruction usually have a more insidious 

and, hence, symptom free presentation, whether they are unilateral or bilateral. These 

obstructions are usually detected incidentally during the routine clinical work up of the 

primary disease process. 

A history of the patient’s voiding habits is also significant. These can vary from symptoms of 

a weak and intermittent urine stream, urgency, urgency incontinence, overflow incontinence, 

and nocturia to barely any urination at all [4]. 

The clinical signs of urinary tract obstruction are somewhat nonspecific. Obstruction is 

occasionally associated with an abdominal mass palpable during physical examination, on 

rare occasions, the mass can be visible. The patient may also have signs of volume overload, 

such as bipedal edema, pulmonary congestion and hypertension. Laboratory data may include 

hematuria (microscopic or gross or both), proteinuria, crystalluria, pyuria and urinary casts. 

When chronic obstruction is the predominant clinical picture, the urinary diagnostic indices 

are most often similar to those seen with Acute Tubular Necrosis; an elevated urinary sodium 

concentration, a decreased urine osmolality and a decreased urine to plasma creatinine ratio. 

If the obstruction is more acute and not accompanied by renal failure, the urinary indices can 

resemble those of prerenal azotemia; a low urinary sodium concentration and an increased 

urine osmolality (Wilson and Klahr, 1993). The serum chemistry studies may demonstrate 

elevations of serum blood urea nitrogen (BUN) and creatinine levels, hyperkalemia, and 

acidosis [5]. 

When patients experience acute obstruction in the presence of bacterial urinary tract 

infection, they may present with signs and symptoms of Pyelonephritis or systemic sepsis. In 

chronic obstruction, despite a marked reduction in the glomerular filtration rate (GFR) and 

renal blood flow (RBF) (Vaughan et al., 1970a), urine continues to move into the vascular 

system [6]. 

 

Methodology 

 

Patients with Hydronephrosis attending the Surgical OPD and/or getting admitted under the 

Department of General Surgery satisfying the inclusion and the exclusion criteria of the study 

as stated below. 

 

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. 

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 

6mm 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 6 mm 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. 

 

Results 

 

In the present study done between January 2015 and July 2016, a total of 75 cases of 

Hydronephrosis due to Ureteric Calculi fulfilling the study parameters were studied. 

Out of the 75 cases in the study, 28 cases (37%) were between 15-30 years of age, 24 cases 

(32%) cases were between 31-40 years of age, 6 cases (8%) were between 41-50 years, 11 

cases (15%) were between 51-60 years, 6 cases (8%) were >60 years. 

The mean age of the study group was 38.8 years. 

 
Table 1: Age Distribution 

 

Age (in Yrs) No. of Cases Percentage 

15-30 28 37% 

31-40 24 32% 

41-50 6 8% 

51-60 11 15% 

>60 6 8% 

Total 75  

 

Out of the 75 cases in the study, 55 cases (73%) were Males and 20 cases (27%) were 

Females. Hydronephrosis due to Ureteric calculi was more common in Males as compared to 

Females. 
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Table 2: Gender Distribution 
 

Sex Number of Cases Percentage 

Male 55 73% 

Female 20 27% 

Total 75  

 

Amongst the various symptoms that the cases presented, pain abdomen was the most 

common symptom present in all the 75 cases (100%). This was followed by nausea/ vomiting 

seen in 32 cases (42%) and hematuria seen in 9 cases (12%). 

The mean for number of days of pain abdomen was 5 days & the mean for number of days of 

hematuria was 1 day. 

 
Table 3: Presenting complaints/symptomology 

 

Symptoms No. of Patients Percentage 

Pain Abdomen 75 100% 

Mass Abdomen 0 0% 

Nausea/Vomiting 32 43% 

Haematuria 9 12% 

 

In the study subjects, Diabetes Mellitus was the most common co-morbidity seen in 17 cases 

(23%), followed by Hypertension seen in 13 cases (17%), Chronic Obstructive Pulmonary 

Disease (COPD) seen in 2 cases (3%) and Congestive Cardiac Failure (CCF) seen in 1 case 

(2%). 

 
Table 4: Associated Co-Morbidities 

 

Co-Morbidities No. of Cases Percentage 

Diabetes 17 23% 

Hypertension 13 17% 

CCF 1 1.33% 

COPD 2 2.66% 

 

Sensitivity was done amongst the 36 cases (in-patients). 19 cases (52%) showed no growth in 

the urine culture. Amongst the organisms isolated, E. coli was the most common organism 

present in 10 cases (27%) followed by Staphylococci seen in 4 cases (11%) and Klebsiella in 

3 cases (8%). 

 
Table 5: Pathogens in Urine Culture 

 

Pathogens No. of Cases Percentage 

E. Coli 10 27% 

Klebsiella 3 8% 

Staphylococci 4 11% 

No Growth 19 52% 

Total 36  

 

In this study, right sided Hydronephrosis was seen in in 35 cases (47%), left sided 

hydronephrosis in 36 cases (48%) and bilateral hydronephrosis due to calculi was seen in 4 

cases (5%). Thus, the incidence of hydronephrosis was almost equal on both the sides. 
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Table 6: Side Affected in Hydronephrosis 
 

Side No. of Cases Percentage 

Right 35 47% 

Left 36 48% 

Bilateral 4 5% 

Total 75  

 

In the study, the anatomical distribution of the calculi was as noted. Lower 3rd ureteric 

calculi were the most common, seen in 36 cases (47%), middle 3rd ureteric calculi in 24 cases 

(31%), Vesico-ureteric junction calculi in 14 cases (15%) and least incidence was seen in the 

upper 3rd ureter in 5 cases (7%). 

 
Table 7: Site of the Calculus 

 

Site of the Calculus No. of Cases Percentage 

Lower 3rd Ureter 36 47% 

Middle 3rd Ureter 24 31% 

Upper 3rd Ureter 5 7% 

Vesico-Ureteric Junction 14 15% 

 

The size of the calculus ranged from 4mm to 26mm. The mean of the size of calculus was 

12mm with a standard deviation of 4.51mm. 

 
Table 8: Site and Size of Ureteric Calculi 

 

Site of the Calculi <10 (in mm) 11-19 (in mm) >19 (in mm) P-Value 

Lower 3rd 29 6 1 

0.002 

Middle 3rd 12 11 1 

Upper 3rd 0 4 1 

VUJ 9 1 0 

Total 50 22 3 

 

Amongst the study subjects, mild grade of hydronephrosis was seen in 42 cases (56%), thus 

being the most common grade of hydronephrosis. About 28 cases (37%) showed moderate 

grade of hydronephrosis and severe grade of hydronephrosis was seen in 5 cases (7%). 

 
Table 9: Grades of Hydronephrosis 

 

Grade of Hydronephrosis No. of Cases Percentage 

Mild 42 56% 

Moderate 28 37% 

Severe 5 7% 

Total 75  

 

Discussion 

 

Hydronephrosis is a descriptive term referring to the presence of dilation of the renal pelvis 

and calyces proximal to the point of narrowing in the urine outflow tract associated with or 

without the architectural changes in the renal parenchyma. 

According to JC Anderson [7] who conducted a study of Hydronephrosis on 172 patients, in 

“A 17 years review of 172 patients of Hydronephrosis”, the incidence of hydronephrosis was 

most commonly seen in the third and the fourth decade. 

In the present study, the incidence of hydronephrosis was most commonly seen in the second 

and third decade. A total of 28 cases constituting 37% of the study subjects were from the  
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second and third decade and 24 cases constituting 32% of the study subjects were from the 

third and fourth decade. The mean age of incidence in this study was 39 years. Thus, the 

present study shows similar results as that of the above-mentioned studies. 

According to the literature, ureteric calculi have been the most common cause of 

hydronephrosis amongst the adult population and the diagnosis of hydronephrosis has been 

incidental in most of the cases based on the sonological or radiological evidence. 

In the present study, the male: female ratio is approximately 2.8:1 which is similar to that of 

Lancina Martin JA [8] study which showed a ratio of 2.2:1 (male: female). Many studies 

across the world had similar results. The study by Lieske JC [9] done in USA had a male: 

female ratio of 1.4:1, study by Knoll T [10] done in Germany had a ratio of 2.5:1. 

The study by Kinn AC [11] showed that abdominal pain or flank pain was the most common 

presentation amongst the hydronephrotic patients and he also suggested that recurrent 

flank/abdominal pain was the best indication for need of surgery. In the present study, all the 

75 cases (100%) presented with abdominal pain as the main complaint. 

In the study by Morse and Resnick 12 (1991), a series of 378 cases of urolithiasis, 87% of the 

patients were reported to have loin pain, 17% of the patients had vomiting as the presenting 

complaints. 

In the present study, 75 cases constituting 100% of the cases presented with abdominal pain 

followed by 32 cases constituting 43% of the cases presented with nausea and vomiting, 

similar to that of the previous studies. 

In the same study of Morse and Resnick, 200 patients out of 378 cases had a stone on the left 

side making it approximately 52% incidence on the left and 48% on the right side. 

In the present study, 51% (38 cases) incidence was noted on the left side and 49% (37 cases) 

incidence on the right side. Amongst these cases 5% (4 cases) had a bilateral presentation. 

Thus, the results of the present study were similar to that of the study by Morse and Resnick. 

Rizvi et al., [13] in the year 2002 reported that 15% incidence of ureteric calculus was seen in 

the upper 1/3rd ureter, 31% incidence seen in the middle 1/3rd ureter and 54% incidence was 

seen in the lower 1/3rd ureter. 

In the present study, 7% (5 cases) incidence of ureteric calculus is seen in the upper 1/3rd 

ureter, 29% (24 cases) incidence in the middle 1/3rd ureter and 58% (50 cases) incidence in 

the lower 1/3rd ureter + Vesico-ureteric junction. Thus, the observations in the present study 

were similar to that of other studies across the world. 

The study “Diabetes Mellitus and the risk of urinary tract stones”, published in the Am J 

Kidney Disease [14], concluded that Type 2 Diabetes and other coronary heart disease 

including hypertension were associated with urolithiasis. Insulin resistance in Type 2 

Diabetes mellitus results in low urine pH through impaired kidney ammoniagenesis thereby, 

promoting stone formation in the urinary tract. 

In the present study, Diabetes Mellitus was the most common co-morbidity amongst the study 

subjects, seen in 17 cases constituting 23% of the study subjects and Hypertension was 

present in 13 cases constituting 17% of the study subjects. 

Studies have shown that urease producing pathogens like Klebsiella, Proteus and 

Pseudomonas play a role in urolithiasis. A rare species of E-coli being the common cause of 

urinary tract infections, is known to produce urease contributing to urolithiasis and its 

complications. 

In this study, Urine culture was done in 36 patients and 48% showed growth in the culture. E. 

coli was seen in 27% of the cultures, Staphylococci was seen in 11% of the cultures and 

Klebsiella was seen in 8% of the cultures. 

In the present study, the hydronephrosis was graded based on the ultrasonography (USG) 

findings. The grades of hydronephrosis and the USG findings have been listed in the table 

below. 
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Conclusion 

 

 Lower 1/3rd of the ureter and the vesico-ureteric junction (58%) was the most common 

site of the calculi followed by middle 1/3rd (29%) and upper 1/3rd ureter (7%). 

 The size of the calculus ranged from 3mm to 23mm (mean size of 11.4mm). 

 Mild grade of hydronephrosis (56%) was most commonly seen followed by moderate 

grade of hydronephrosis (37%) and severe grade of hydronephrosis (7%). 
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