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Urolithiasis has affected the mankind for long years and these stones have caused progressive renal 
impairment. These patients usually present with characteristic loin pain, vomiting, sometimes fever, 
some patients may also be asymptomatic at times. Urinary calculi may cause various complications 
like obstruction, infection and renal failure. Obstructive uropathy refers to the structural impedance to 
the flow of urine anywhere along the urinary tract leading to hydronephrosis. In this study we 
evaluated the preoperative and postoperative radiological and biochemical changes of obstructive 
uropathy in 40 cases of renal or ureteric calculus with renal cortical thickness of minimum 4 mm. 
After 1 month and 3 months the relief in obstruction was studied by repeating the tests. It was found 
that urea, creatinine levels took about 3 months to get normalized. Ultrasonography & Intravenous 
pyelography at 3 months showed near complete normalization of hydronephrosis, however at one 
month few cases still had hydronephrosis. 

 
 
 

 
 
 

 
 

 
 

 

Copyright © 2018 Gaurav Gupta et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 

 

 

 
INTRODUCTION 
 

Urolithiasis has affected the mankind for long years and these 
stones have caused progressive renal impairment. These 
patients usually present with characteristic loin pain, vomiting 
and fever but may also be asymptomatic at times. Urinary 
stones can be classified on the basis of their size, location, X-
ray characteristics, etiology, composition (mineralogy) and 
risk groups for recurrent stone formation. [1] 
 

The standard evaluation of a patient includes taking a detailed 
history and General physical examination; the clinical 
diagnosis should be supported by appropriate investigations. 
Ultrasonography is used as the primary modality for diagnosis 
as it is safe, reproducible and remains an inexpensive method 
of renal stone detection. A KUB X-ray (kidney-ureter-bladder 
radiograph) can be helpful in differentiating between 
radiolucent and radio opaque stones and for comparison during 
follow up visits. Non-contrast enhanced computed tomography 

(NCCT) is a standard method for diagnosing acute flank pain 
due to obstructive uropathy. Intravenous urography (IVU) can 
also identify the presence of the stone, its diameter and 
function [1-3]. A renal contrast study (CT Urography or 
Intravenous Urography) is indicated while planning treatment 
for a renal stone in addition to assess the function of the 
affected kidney.  
 

Investigations routinely used to assess the renal functions are 
urea, creatinineand electrolytes. Whole blood examination and 
midstream urine microscopic culture and sensitivity are used to 
diagnose sepsis [4]. Although diagnosis of the underlying 
cause may be relatively straightforward, further information of 
renal function is essential for management as regards to 
decision of nephrectomy or conservation. Gamma-camera 
renography using I-hippuran or 99mTc-DTPA (Technetium 
labelled diethylene triamine pentaacetic acid) objectively 
analyses the accumulation, transit, and elimination of injected 
activity by each kidney to produce the well-known time- 
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activity curves. The simple and non-invasive nature of the 
procedure has an added advantage and is used widely now 
day’s [5]. 
 

Stone analysis should be performed in all first
formers [6]. The majority of urinary stones that migrate to the 
ureter will pass spontaneously. The size of the stone and its 
location within the ureter are the major factors affectin
probability of stone passage. Up to 70% of stones less than or 
equal to 6 mm in transverse diameter pass spontaneously. 
Recent randomized studies have shown that such incidence 
may increase to 90% with the addition of Tamsulosin 400
pg/day to the usual regimen of analgesia for lower ureteric 
stones. However the best analgesic and the drug of choice is 
nonsteroidal antiinflammatory drugs (NSAIDs) especially in 
cases of renal colic [7, 8]. 
 

There are absolute and relative indications for intervention in
cases of renal or ureteric stones. The absolute indications are 
pyonephrosis, renal failure due to obstruction where as relative 
indications are ongoing or recurrent pain, stone larger than 6 
mm which are unlikely to pass, however an obstructed infected 
kidney is a urological emergency. Urgent decompression of 
the system is necessary to prevent further complications in 
infected hydronephrosis secondary to a stone, single kidney 
with obstruction, and bilateral renal obstruction. 
 

Currently, there are two options for urgent decompression of 
obstructed collecting systems:-  
 

1. Placement of an indwelling ureteral catheter under 
anaesthesia;  

2. Percutaneous placement of a nephrostomy catheter [9, 
10]. 

 

The definitive treatment of the stone should be delayed until 
sepsis is resolved which includes endourology techniques like 
Per Cutaneous Nephro Litholopaxy (PCNL), Ureterorenoscopy
(URS), Extracorporeal Shock Wave Lithotripsy (ESWL), 
Open and laparoscopic surgery [11-13].In our study we plan to 
evaluate the radiological and biochemical improvement in 
renal functions of patients post operatively who have 
undergone surgical interventionfor stones causing obstruction.
 

MATERIAL AND METHODS 
 

This study comprised of 40 cases of obstructive uropathy due 
to renal & ureteric calculus admitted in the department of 
General Surgery at Maharishi Markandeshwar Institute of 
Medical Sciences and Research (MMIMSR),
during the period of July 2014 to June 2016. 
 

Inclusion Criteria: All patients who were admitted in 
Department of Surgery, MMIMSR with the diagnosis of 
obstructive uropathy due to stones with cortical thickness of 
minimum 4 mm and operated upon were included in the study.
 

Exclusion criteria: Age below 10 years and above 70 years, 
severely moribund patient, patients with septicemia/ chronic 
renal failure/ known severe cardiac conditions, and p
undergoing only decompression like Percutaneous 
nephrostomy (PCN) or Stenting without definitive procedure 
were excluded. 
 

At the time of admission detailed history and examination of 
all the patients included in the study were done & findings 
noted down in the performa. All pre-operative investigations 
of the patients like complete blood count,
levels, urine microscopy and culture sensitivity

Current Medical And Pharmaceutical Research, Vol. 4, Issue, 11(A), pp. 3856-3861

3857
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calculus admitted in the department of 

General Surgery at Maharishi Markandeshwar Institute of 
Medical Sciences and Research (MMIMSR), Mullana Ambala 
during the period of July 2014 to June 2016.  

All patients who were admitted in 
Department of Surgery, MMIMSR with the diagnosis of 

with cortical thickness of 
minimum 4 mm and operated upon were included in the study. 

Age below 10 years and above 70 years, 
nt, patients with septicemia/ chronic 

renal failure/ known severe cardiac conditions, and patients 
undergoing only decompression like Percutaneous 
nephrostomy (PCN) or Stenting without definitive procedure 

history and examination of 
all the patients included in the study were done & findings 

operative investigations 
of the patients like complete blood count, urea creatinine 

urine microscopy and culture sensitivity reports were 

noted down. Ultrasonography (USG) of abdomen, X
and Intra Venous Pyelography/Urography (IVP/IVU)
were saved for comparing with the images postoperatively. CT 
scan of the abdomen and Renal scan were done in few cases.
Definitive treatment in the form of hydrotherapy
expulsive therapy), endourology techniques like Percutaneous 
nephrolitholapaxy (PCNL), Ureterorenoscopy
and laparoscopic surgery, Extracorporeal Shock Wave 
Lithotripsy (ESWL) was planned depending
stone, location, surgeons judgment, patients preference and 
consent. Stone was sent for biochemical analysis and patient 
was discharged with supportive medications.
improvement was assessed by renal function tests and 
Ultrasonography done at 1, 2 and 3 month’s interval. IVP was 
performed after 3 months in all the cases during the follow
and compared with the preoperative images.
 

Statistical Analysis: Complete data related to different 
procedures was collected fed into the 
16.0. Student’s T-test was used to assess the level of 
significance, P value less than 0.001 was taken as significant.
 

RESULTS 
 

The incidence of urinary calculi was more in males 28(70%) as 
compared to females 12(30%). 
wise distribution of cases, it is observed that urinary calculi is 
most commonly seen in age group of  31
followed by  51-60 years 10 (25%),  21
least number of cases in the age group of 41
 

 

Fig 1 Age & sex wise distribution of cases
 

Figure 2 shows the distribution of cases according to chief 
complaints, Majority of patients were admitted with pain 
40(100%), followed by vomiting 15(37.5%), burning 
micturition10 (25%) and fever8 (20%).
 

Fig 2 Distribution of cases according to chief complaints
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Figure 3 a shows the pre-operative urea creatinine levels. Out 
of 40 patients 15(37.5%) patients had urea >40mg/dl, whereas 
19(47.5%) patients had creatinine >1.4 mg/dl. 
the post-operative urea creatinine levels after 1 month. Out of 
40 patients 15(37.5%) patients had urea >40mg/dl, whereas 
16(40%) patients had creatinine >1.4 mg/dl. 
the post-operative urea creatinine levels after 3 months. 
7(17.5%) patients had urea >40 mg/dl as compared to 
15(37.5%) pre-operatively, similarly 11(27.5%) patients had 
creatinine >1.4 mg/dl as compared to 19(47.5%) pre
operatively. 33(82.5%) patients had normal urea levels as 
compared to 25(62.5%)  pre-operatively simil
patients had normal creatinine levels as compared to 
21(52.5%) pre-operatively. P value for pre and post
urea level at 3 month was P-0.021 (not significant). P value for 
pre and post-operative creatinine level at 3 month was P
(not significant). 
 

 
 

 
 

 
Fig 3 a,b,c shows the preoperative urea creatinine levels, postoperatively at 1 

month and 3 months 
 

P value for pre and post-operative urea levels at (3 month).
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Fig 4 a,b,c shows the preoperative USG findings, postoperatively at 1 
month and 3 months

Figure 4 a shows preoperative USG findings. 24(60%) patients 
had stones on right side in the renal pelvis or ureter, as 
compared to 11(27.5%) on the left side. 5(12.5%) patients had 
bilateral stones. 32(80%) patients had stones >10mm leading 
to hydronephrosis, whereas 4(10%) patients had stones 
<10mm causing hydronephrosis. Most of these were ureteric 
stones. USG diagnosed 33(82.5%) patients to be having 
hydronephrosis pre-operatively. 4(10%) cases had non 
obstructive calculus as per USG but these cases had 
hydronephrosis on IVP hence were included in the study. 
Figure 4b shows post-operative USG findings after 1 Month 
3(7.5%) stones remained on the left side, 2(5%) stones on right 
side & 1(2.5%) patients had few stones left in both the 
kidneys. 2(5%) stones left were
<10mm, predominantly the cases with multiple renal calculi 
had stones left in the calyces. Postoperatively after 1 month 
11(27.5%) patients had hydronephrosis and 21(52.5%) had 
normally functioning kidneys. 
USG findings after 3 months, 4(10%) stones remained on left 
side, 3(7.5%) stones on right side & 1(2.5%) patients had few 
stones left on both sides. 2(5%) stones left were >10mm & 
5(12.5%) were <10mm, predominantly the cases with multiple 
renal calculi had stones left in the calyces. Postoperatively 
after 3 months 4(10%) patients had hydronephrosis and 
32(80%) had normally functioning kidneys.
 

Figure 5a shows preoperative IVP findings. 24(60%) stones 
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side & 5(12.5%) had bilateral hydronephrosis. 2(5%) patients 
had IVP showing no hydronephrosis, however  three patients 
had hydronephrosis on USG hence were included in the study
Figure 5b shows Post-Operative IVP findings after 3 Months. 
3(7.5%) patients had residual stones on left side, 2(5%) 
patients had residual stones on right side. 3(7.5%) patients had 
some hydronephrosis on left side & 1(2.5%) on right side. 
32(80%) patients had hydronephrosis preoperatively as 
compared to 2(5%) postoperatively at 3 months.
 

 

 

Fig 5 a, b shows preoperative IVP findings and at 3 months postoperatively.
 

Figure 6 shows various surgical procedures performed. 
22(55%) patients had right pyelolithotomy, 9(22.5%) patients 
had left pyelolithotomy, 3(7.5%) patients had right 
ureterolithotomy, 1(2.5%) patient had left ureterolithotomy. 
3(7.5%) patients had right nephrolithotomy, 2(5%) patients 
had passed stones after hydrotherapy (medical expulsive 
therapy), 28(70%) patients had DJ stenting done along with 
other procedures.  
 

 

Fig 6 shows various surgical procedures performed
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therapy. 22(55%) patients underwent right Pyelolithotomy, 
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vent DJ stenting along with the surgery. 3(7.5%) patients had 
stone removal by laparoscopy. 3 patients underwent 
nephrectomy for non-functioning kidney for pyonephosis after 
Percutaneous Nephrostomy (PCN). 
 

DISCUSSION 
 

Urinary stones appear in 0.1-0.5% of world
relapse rate of about 80%. Most of kidney stones appear 
between age of 20 and 40 years.T
multiple with 40% of patients having them bilaterally [14
16].In our study we found 28(70%) males & 12(30%) females, 
majority of these were between 20
of 239 patients of renal and ureteric calculi with renal failure, 
there were 192 (80.5%) males and 47(19.5%) females. 
Majority of them belonged to 3rd and 4th decade [17].Stone 
formation is usually a result of urinary super saturation, any 
variation in urine saturation grade, urine pH and the 
concentration of crystallization inhibitors which can lead to 
urolithiasis [18, 19].Clinical manifestations of 
are an episode of renal-ureteral colic
lumbar pain of sudden occurrence, may be accompanied by 
nausea and vomiting in some cases [20].
 

Urinary calculi may cause various complications like 
obstruction, infection and renal failure.
refers to the structural impedance to the flow of urine 
anywhere along the urinary tract leading to hydronephrosis, 
which is the dilation of the renal pelvis and calyces. Dilatation 
of the renal pelvis can occur even in the absence of urinary 
obstruction; therefore hydronephrosis and obstructive uropathy 
are not interchangeable or synonymous terms [21]. Unlike 
many other renal diseases, obstructive nephropathy if treated 
early is a potentially curable form of kidney disease [22].
 

In our study it was found that pain i.e.
the commonest complaint  in 40(100%) patients, vomiting 
15(37.5%) patients, burning micturition 10(25%) and fever 
8(20%) patients. Drach (1992) has also stated that a urinary 
calculus “announces” its presence with an acute episode
renal or ureteric colic. He further stated that uroliths create 
symptoms only when they become trapped in some segment of 
urinary tract. The other important symptoms were burning 
micturition (85%) and fever (77.5%), about 30% of patients 
had haematuria and around 11.25% of patients were admitted 
as acute retention of urine.[23].
 

Renal function test in the form of urea creatinine level is one 
of the most important predictor of renal change. We found that 
14(35%) patients had pre-operative urea level >40
17(42.5%) patients had creatinine level >1.4mg/dl.
levels were studied post operatively
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post-operative urea level >40mg/dl and only 11(27.5%) had 
post operative creatinine level >1.4mg/dl.M Hussain 
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550 mg and serum creatinine 3
admission. On post-operative evaluation, recover
183 patients, urine volume of more than 2
followed by 79 (33.2%) with urine output of 1
38 (15.8%) produced volume of less than 1 liter. On the other 
hand, 39.4% patients demonstrated massive natriuresis whil
46.0% showed normal urine sodium excretion, These findings 
were evaluated in two groups i.e., those who recovered and 
those who did not recover. It was found that in recoverable 
group 64.4% patients had urine output of 2
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of 239 patients of renal and ureteric calculi with renal failure, 
there were 192 (80.5%) males and 47(19.5%) females. 
Majority of them belonged to 3rd and 4th decade [17].Stone 

ult of urinary super saturation, any 
variation in urine saturation grade, urine pH and the 
concentration of crystallization inhibitors which can lead to 
urolithiasis [18, 19].Clinical manifestations of urinary calculi 

ureteral colic or gross haematuria and 
lumbar pain of sudden occurrence, may be accompanied by 
nausea and vomiting in some cases [20]. 

Urinary calculi may cause various complications like 
obstruction, infection and renal failure. Obstructive uropathy 

structural impedance to the flow of urine 
anywhere along the urinary tract leading to hydronephrosis, 
which is the dilation of the renal pelvis and calyces. Dilatation 
of the renal pelvis can occur even in the absence of urinary 

onephrosis and obstructive uropathy 
are not interchangeable or synonymous terms [21]. Unlike 
many other renal diseases, obstructive nephropathy if treated 
early is a potentially curable form of kidney disease [22]. 

In our study it was found that pain i.e. renal/ureteric colic was 
the commonest complaint  in 40(100%) patients, vomiting 
15(37.5%) patients, burning micturition 10(25%) and fever 

(1992) has also stated that a urinary 
calculus “announces” its presence with an acute episode of 

He further stated that uroliths create 
symptoms only when they become trapped in some segment of 
urinary tract. The other important symptoms were burning 
micturition (85%) and fever (77.5%), about 30% of patients 

and around 11.25% of patients were admitted 
as acute retention of urine.[23]. 

Renal function test in the form of urea creatinine level is one 
of the most important predictor of renal change. We found that 

operative urea level >40mg/dl and 
17(42.5%) patients had creatinine level >1.4mg/dl. When these 
levels were studied post operatively at 3 month after relieving 
the obstruction, it was seen that only 7(17.5%) patients had 

40mg/dl and only 11(27.5%) had 
post operative creatinine level >1.4mg/dl.M Hussain et al 
(2012) found in his study of 239 patients, blood urea from 70-
550 mg and serum creatinine 3-35mg/100 ml at the time of 

operative evaluation, recovery was seen in 
183 patients, urine volume of more than 2-8 liters/24 hours 
followed by 79 (33.2%) with urine output of 1-2 liters, while 
38 (15.8%) produced volume of less than 1 liter. On the other 
hand, 39.4% patients demonstrated massive natriuresis while 
46.0% showed normal urine sodium excretion, These findings 
were evaluated in two groups i.e., those who recovered and 
those who did not recover. It was found that in recoverable 
group 64.4% patients had urine output of 2-8 liters/24 hours 
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after relief of obstruction, while in non- recoverable group 
post-obstructive diuresis was noted in 4 (7.1%) only. Massive 
natriuresis was noted in 97(53.1%) in recoverable as compared 
to 12(21.4%) in non-recoverable group (P<0.001) [17]. 
 

Ultrasonography has become one of the most important tools 
for assessing urinary tract obstruction because it is rapid, low-
cost, safe and sensitive. It is the diagnostic modality of choice 
in pregnancy [18]. The test is 98% sensitive for detecting 
hydronephrosis, but the specificity is 78% [24].Though 
operator-dependent, ultrasound detects the type and level of 
the lesion, shows hydronephrosis, can indicate pyonephrosis 
(echoes within the collecting system) and tells the thickness of 
the renal parenchyma as an indicator of the duration and 
severity of obstruction. Since up to 22% cases of 
hydronephrosis are not obstructive, there is room for error 
[25]. Dilatation without obstruction may be seen in 
vesicoureteral reflux, chronic massive diuresis, extra renal 
pelvis, calyceal diverticula, congenital megacalyces and ileal 
conduits. Obstruction without dilation may be seen in 
intrarenal crystals, nephrocalcinosis, staghorn calculi and 
retroperitoneal obstruction. Varma G et al (2009) concluded 
that both the plain X-ray KUB and USG should be performed 
in patients with suspected stone disease for identifying stone 
disease and also to exclude other pathology which may 
produce similar urinary symptoms [2]. When USG was done 
post operatively after 3 months, we found that hydronephrosis 
was present only in 4(10%) cases and 32(80%) cases had 
normal functioning kidney, 4(10%) cases had gross 
hydronephrosis and no improvement in the renal function was 
seen and were subjected to nephrectomy eventually. 
 

Intravenous urogram (IVU) has been the gold standard for the 
detection of ureteral obstruction. The significant difference in 
IVU compared with Ultrasonography is that the IVU shows 
both increased anatomic detail and functional attributes of the 
urinary system. It tells about the exact site of obstruction, its 
cause, the degree of hydronephrosis, the status of renal 
parenchyma, guides the best treatment option, and also helps 
in deciding the best surgical approach for a particular patient. 
However, in view of nephrotoxicity of the contrast material, 
the usefulness of the test for patients already suspected of 
having obstructive nephropathy is questionable [25].Also poor 
renal function may render the test useless because of non-
excretion of contrast. In general, a serum creatinine level of 
less than 2 mg% is needed for the test. Another dilemma with 
IVU is the significant time requirement, up to several hours, 
for performing serial delayed films. Still, IVU remains one of 
the most widely used imaging modality to guide the 
management of patients of obstructed kidney, because of its 
low cost and easy availability. A kidney which is non-
visualized on IVU (absence of both nephrogram and 
pyelogram even on delayed films taken after 24-72 hours) 
should be assessed with a renal scan before labelling it as a 
non-functioning kidney (single kidney GFR which is not 
sufficient to take care of body wastes). A kidney may be non-
visualized on IVU because of renal agenesis, post-
nephrectomy, poor function with or without obstruction, or 
even in the presence of normal function during renal colic 
leading to renal artery spasm. When IVP was done after 3 
month of treatment, hydronephrosis was found only in 1(2.5%) 
case on the right side and in 3(7.5%) cases on left side. 
32(80%) cases had no hydronephrosis and 4(10%) cases were 
subjected to nephrectomy due to gross hydronephrosis. S 
Sourtzis et al (1999) in his study of 70 patients with 

obstructive uropathy comparing IVP with CT scan and found 
that CT is better for identifying ureteral stones in patients with 
acute ureterolithiasis. Secondary CT signs of obstruction, 
including renal sinus fat blurring, were frequently present even 
when the stone was eliminated before imaging [1].NCCT (Non 
Contrast Computed Tomography) scan was done in three 
patients as the urea creatinine were more >2mg/dl in these 
patients making IVP not possible. 
 

NCCT is an effective imaging tool for acute renal obstruction, 
with spiral scanners, images can be performed effectively 
without contrast media, take only 5 to 10 minutes to perform, 
and cost about the same as IVP. In terms of benefits, the CT 
equals the accuracy of the IVP in determining the presence of 
obstruction, but surpasses the IVP in detecting the specific 
cause of the obstruction[25].Various signs of obstruction on 
spiral CT include hydroureter, perinephric stranding, 
hydronephrosis, periureteral edema and renal swelling. 
However, NCCT does not indicate function of the kidneys. 
 

MRI (Magnetic resonance imaging) gives no added advantage 
over CT scan. In addition it does not visualize the stone. 
However, it correctly identifies the point of obstruction and the 
non-calculus causes of obstruction. MRI excretory urography 
is a promising technique which affords equivalent functional 
and additional anatomical information to isotope renography. 
It is more accurate than Doppler ultrasound in the assessment 
of ureteric obstruction in pregnancy and is not associated with 
any risk of exposure to radiation, unlike IVU or Renal scan 
[26]. 
 

In the present study three cases which were non functioning on 
IVP were subjected to renal scan. Renal scan and diuretic 
renography is the most reliable technique to quantitatively 
assess the split and total renal function in the presence of 
hydronephrosis. It is a non-invasive study, can be done even in 
patients with deranged renal function, has no risk of contrast-
induced nephrotoxicity and also has much less radiation 
exposure than IVP or CT scan. It can also be used to measure 
differential function and, therefore, is useful for treatment 
planning. Moreover, a functional obstruction can be 
differentiated from an anatomic cause. It can be used to follow 
up a patient after relief of obstruction. Also, the assessment of 
renal blood flow provides a sense of whether function may 
return upon relief of the obstruction. However, images from 
these scans lack the resolution to define the site of obstruction 
[27]. 
 

Renal failure is the worst complication of upper tract stone 
disease which is potentially recoverable in many cases if 
obstruction is relieved at an early stage [28]. The definitive 
management with the decision to preserve the kidney depends 
upon the particular cause of obstruction and may include 
watchful waiting, endourology approach, percutaneous 
minimally invasive technique, laparoscopic or conventional 
open surgery. Today the emphasis is on saving as much of the 
functioning renal tissue as is possible. When both kidneys 
require surgical correction, one cannot allow the time-honored 
dictates to be followed [29]. Although it is a sound advice to 
operate on the symptomatic or the better functioning kidney 
first, the opposite kidney cannot be allowed to deteriorate 
further. It is imperative that the function of the other kidney be 
sustained by insertion of a DJ stent or a Percutaneous 
Nephrostomy (PCN) catheter just prior to the time when a 
definite operative intervention is planned for the 
symptomatic/better functioning kidney. More experienced 
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surgeons have also repaired both sides at the same sitting in 
the past but its routine application is questionable. 
 

CONCLUSION 
 

Urea, creatinine levels along with USG and IVP form the basis 
of detection and management of obstructive uropathy. It takes 
about three months for normalization of kidney function after 
definitive management to relieve the obstruction. 
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