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Original Article 
 

Outcome of Surgical Clearance of 
Renal and Ureteric Calculi on 
Improvement in Renal Parameters   
in Patients with Renal 
Insufficiency 
 
ABSTRACT 
 
Objective: To compare the urea and creatinine before, two weeks and four 
weeks after definitive surgical clearance of renal and/or ureteric calculi in 
patients with concurrent renal insufficiency . 
Study Design: An interventional quasi-experimental study. 
Place and Duration: The study conducted over twelve months from 1st July 
2013 at Pakistan Institute of Medical Sciences. Islamabad 
Materials and Methods: Fifty patients with renal or urteteric calculi with 
concurrent renal insufficiency (cr>2) were included in the study.  
Results: After stone clearance surgery creatinine and urea have decrease 
significantly in 46 (92%) patient’s. However four (8%) patients did not improve 
on renal parameters and ultimately they needed hemodialysis regularly or renal 
transplant and surgery did not help them for renal parameters improvement .In 
this study totally the mean pre-operative serum creatinine was 5.52 ± 2.7 mg/dl 
and it reduced to 2.03 ± 1.19 mg/dl. The mean reduction in serum creatinine 
was 4.06 ± 3.05 mg/dl. The mean pre-operative serum urea was 85.4 ± 51 mg/dl 
and it reduced to 28.4 ± 10.38 mg/dl. The mean reduction in serum urea was 57 
± 40.62 mg/dl.  
Conclusion: Stone removal can improve renal function after four weeks by 
eradicating obstruction and, in certain cases, an underlying infection.   
Keywords: Urolithiasis, Renal calculi, Ureteric calculi, Chronic renal failure. 
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Introduction 
Urolithiasis is a major urological problem. A very high 
incidence is reported in Pakistan, Northern India, 
Thailand, Afghanistan, Turkey, Egypt, Japan, Indonesia, 
Middle East, Europe, Netherlands and Scandinavian 
countries.1 Stone removal can improve renal functions. 
Relationship of plasma creatinine to Glumerular 
Filtration Rate (GFR) is relatively constant, and thus 
changes in plasma creatinine can be used to predict 
corresponding changes in GFR. 
GFR reflects renal function. Urolithiasis constitutes 
about 10% to 25% of the total workload in the urological 

practice. In about 5% of the patients presenting with 
renal failure.2 
Chronic Kidney disease is a complication of kidney 
stones.3 Although End Stage Renal Disease estimated 
prevalence of 3.2% among patients who start 
maintenance hemodialysis.4 
We can divided results of medical researches, after 
clearance surgery on urolithiasis with renal insufficiency 
to three groups: Improvement, decrease and no change 
(stable) of renal function, also we will show you how 
results are in Pakistan Institute of Medical Sciences 
(PIMS) Hospital with present dissertation.  
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Materials and Methods 
It was an interventional quasi-experimental study 
conducted over twelve months from 1st July 2013 at 
PIMS.50 patients with renal or urteteric calculi with 
concurrent renal insufficiency (cr>2) were included in 
the study. After written informed consent subjects, 
history was taken. Systematic examination was 
performed. Patients underwent radiologic assessment. 
Clearance surgery was performed in these patients by 
the urology team. The urea and creatinine levels were 
measured before and 2 weeks, and 4 weeks after the 
surgery. Patients who were unfit for definitive surgery 
underwent Percutaneous nephrostomy or Double J 
stenting to relieve the obstruction of urinary system for 
stabilization of their condition, or underwent 
hemodialysis. In such cases the surgical clearance of 
calculi was performed after stabilization of urea and 
creatinine. Exclusion criteria consist of medical 
disorders affecting the kidney and also other causes of 
obstructive uropathy.  

Results 
Our study included 50 patients with renal or ureteric 
stones causing renal failure (creatinine more than 2). 
The mean age of 45.1 ± 13.42 years. Thirty three (66%) 
were males and 17 (34%) were females. After clearance 
surgery creatinine and urea have decrease significantly 
in 46 (92%) patient’s. However four (8%) patients did 
not improve on renal parameters after stone clearance 
and ultimately they needed dialysis regularly or renal 
transplant and surgery did not help them for renal 
parameters improvement. (figure 1) 

 
Figure 1. Renal Function Improvement 
 

At the baseline the mean pre-operative serum creatinine 
was 5.52 ± 2.7 mg/dl and it reduced to 2.03 ± 1.19 
mg/dl. The mean reduction in serum creatinine was 4.06 
± 3.05 mg/dl. The mean pre-operative serum urea was 
85.4 ± 51 mg/dl and it reduced to 28.4 ± 10.38 mg/dl . 
The mean reduction in serum urea was 57 ± 40.62 
mg/dl ( Figure 2). 

 
Figure 2. Mean Serum Creatinine of Patients 
 
8 (16%) patients had ureteric calculi, 35 (70%) had renal 
calculi and 7 (14%) patient had both renal and ureteric 
calculi and 21 (42%) had bilateral calculi. 
Ureterolithotomy was performed in 8 (16%) patients 
while pyelolithotomy was performed in remaining 35 
(70%) patients. Ureterorino scopy performed in 7 (14%). 

Discussion 
After surgical clearance of patients with renal or ureteric 
calculi and renal insufficiency in PIMS, What is 
difference between the urea and creatinine level before 
and after surgery? How many patients will have 
improvement of renal function? Do patients on 
hemodialysis due to renal insufficiency (other than 
ESRD) need to continue hemodialysis?  
We will discuss some other researches about clearance 
surgery for renal or ureteric calculi and their positive or 
negative effects on renal function and also you can 
compare them with results of this study as mention 
above in result. 
Eterović and associates evaluated 30 patients who 
underwent pyelolithotomy with renal scans. GFR 
increased 81% at 3 months postoperatively.5 
Simforoosh and colleagues reviewed a case series of 
five patients with staghorn stones who underwent  
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laparoscopic modified anatrophicnefrolithotomy, the 
renal artery was occluded. There was a mean rise in 
serum creatinine from 1.1 mg/dL preoperatively to 1.3 
mg/dL at 6 hours postoperatively.6 No long-term follow-
up data are available. Laparoscopic and Endoscopic 
surgery are common surgery for urinary stone diseases 
but sometimes patient request for a single procedure.7 
Laparoscopic anatrophic nephrolithotomy for a staghorn 
calculus was first described in 2003 in a porcine model8 
and performed in a human a year later by Deger and 
associates.9  
Paryani et al10 evaluate 43 patients with urolithiasis and 
mean serum creatinine was 6.27mg/dl pre operation and 
after relief of obstruction was 4.08mg/dl. Kuzgunbay11 
analyzed on nineteen patients after percutaneous 
nephrolithotomy (PCNL) who had serum creatinine 
values above 1.4 mg/dL and impaired renal function 
before surgery. Mean follow-up time was 51 months. 
Mean serum creatinine value was 2.30 mg/dL before 
surgery and 2.67 mg/dL at the end of follow-up. 
Creatinine values decreased to normal range in six 
patients (37.5%). Six patients (37.5%) had stable renal 
function (creatinine: 1.4-4 mg/dL). Creatinine values 
increased (>4 mg/dL) in four patients (25%) who 
required renal replacement therapy. Surgery in patients 
with renal stones and mild to moderate renal failure 
reduces the need for dialysis/renal replacement therapy. 
12 This study implicated by Dr Iqbal Singh and 
colleagues from All India Institute reported Pyelo-
nephrolithotomy in 63 patients and percutaneous 
nephrolithotomy in seven patients. The average pre-

operative serum creatinine was 4.79 mg/dl. By the ninth 
post-operative month the average fall in serum 
creatinine values was 1.53 mg/dl (32 percent). In 
addition, the average functional improvement by renal 
scans stood at 20.665 per cent. The investigators said 
that 41 patients were saved from the need for further 
dialysis. Discussions in details are in above mentioned 
table I. 

Conclusion 
Stone removal can improve renal function after four 
weeks by eradicating obstruction and, in certain cases, 
an underlying infection. In this study surgical clearance 
of renal and/or ureteric calculi in PIMS Hospital results 
in significant improvement of renal parameters (cr and 
urea).  
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Table I. Discussion In Detail 

Study Parameter Patient 
No 

Follow up Effects on Rx Surgery

Terović& 
associates 

GFR/ 
renal scan  

30 3 mo 81%Improved Rx Pyelolithotomy 

Simforooh 
colleagues 

Mean  
Serum Cr 

5 - Significant long time improvement of Rx/ a 
mean rise in serum Cr from 1.1 to 1.3mg/dl 
early post op 

Anatrophic.nephro 
lithotomy        
 

Paryani & 
Etal 

Mean 
serum Cr 

43  Improved renal function/decrease mean cr from 
6.27 to 4.08 

Pyelonephrolithotomy 

Kuzgunbay Mean 
serum Cr 

19 51mo 25%impaired Rx37.5%improved Rx37.5% had 
stable Rx25%impaired Rx 

PCNL 

Iqbal Singh& 
colleagues 

Mean 
Serum 
cr/renal 
scan 

70 9 MO  32%Improve Rx/ fall mean Cr 1.53mg/dl-20.6% 
improved renal scan 

Pyelo-nephrolithotomy 
pcnl 

Current 
study 

Mean 
serum cr 

50 12mo 92%Improved 8%impaired  Rx/fall mean cr 
from5.52 ± 2.7 to 2.03±1.19 mg/dl. 

Pyelonephrolithotomy
ureterorenolithotripsy 

Cr:creatinine,mo:month the renal artery,pcnl: percutaneous nephrolithotomy,Rx:renal function 
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