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ABSTRACT 
Aim: To provide a specific guidance in managing renal stones. 
Study Design: 
Place and Duration of Study: Pakistan Atomic Energy Commission, General Hospital Islamabad from 1st 2018 to 30th 
November 2018. 
Methodology: Eighty two patients were included and divided into two groups. Patients in group A underwent ESWL, while 
those in group B underwent PCNL. All of the participants underwent thorough diagnostic and therapeutic procedures. As per 
inclusion and exclusion criteria, patients with renal stones (10-20 mm), detected by CT scan were selected for either ESWL or 
PCNL. 
Results: Thirty four patients in the PCNL group and 21 patients in the ESWL group, had post-operative hematuria at the time of 
presentation (p=0.072). There is a substantial difference between patients between 18-38 years and those in the 60+ years. 
According to the stone-free rate, 76 individuals had favourable results whereas only 6 had negative ones (p=0.756 and 
p=0.050). 
Conclusion: Extracorporeal shockwave lithotripsy and pecutaneous nepthrolithotripsy are both effective technique options for 
kidney stones. However, since ESWL is non-invasive and has fewer adverse effects than PCNL treatment option, it is more 
successful in treating medium-sized kidney stones (20 mm or smaller). 
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INTRODUCTION 
Kidney stones are global health problem contributing 2-3% of the 
general population.1 Kidney stones are complex and multifactorial 
process including genetic, environmental and dietary factors.2 For 
management of kidney stones, multiple factors must be taken into 
account including patient's preferences, treatment expenses, renal 
anatomy, body habit, and availability of local infrastructure and 
resources.3 Initially, percutaneous nephrolithotomy (PCNL) 
considered as the major procedure for kidney stone problems.4 
However, ESWL was presented to further reduce the adverse 
effects associated with surgical intervention.5 Although the 
treatment with ESWL showed the variation in the stone-free rate 
between 50-70%, 70-90% and 50-90% respectively.6 

 However, a number of variables, including stone size, 
content, pelvicalyceal anatomy, and others, affect the success rate 
of ESWL7. Additionally, there are issues with numerous sessions, 
in complete stone clearance, the necessity for additional 
operations, and complications following ESWL.7 Nevertheless, 
compared to ESWL, PCNL is more invasive and has greater 
related morbidity.8 

 Now-a-days, patients with upper-tract calculi (10 mm) 
receive standard care using shockwave lithotripsy (SWL) but 
PCNL is the preferred approach for treating calculi (>20mm).9,10 
Kidney stones are common problems in Pakistan because it is a 
nation located in the "Stone Belt”.11-14 
 The purpose of this study is to evaluate the efficiency of 
extracorporeal shockwave lithotripsy and percutaneous 
nephtrolithotripsy for treating moderate-sized renal stones with an 
area between 10-20 mm. 
 

MATERIALS AND METHODS 
This study was conducted at General Hospital (PAEC) of 
Islamabad between 1st March 2018 and 30th November 2018. A 
total 82 patients were registered and divided in two groups; group 
A and group B, each group comprised 41 patients. Group A 
patients were undergone through ESWL while group B patients 
undergone through PCNL. All affected individuals with renal stone 
of size measuring 10-20 mm diagnosed by CT scan and suitable 
for either ESWL or PCNL were included. The affected individual’s 
data of pre-operative, during surgery and post-operative data were 
recorded. 

 The ethical approval from Ethical Committee of PAEC 
Hospital was received. Informed consent was also obtained from 
the patient that was explained in their native language. The data 
was entered and analyzed through SPSS-20. Chi-square test was 
also applied and p≤0.05 was considered as significant. 
 

RESULTS 
The average age of the group A and group B (PCNL) patients were 
56.8±5.6 years and 57.9±4.8 years respectively. The mean size of 
stone of group A and group B were 1.43±0.5 mm and 1.46±.08 mm 
respectively (Table 1). There were 53.6% males and 46.3% 
females in group A while in group B, 53.6% males and 46.3% 
females (Table 2). The frequency of post-operative infection and 
stone removal success rate was shown in Table 3. 
 Post-operative hematuria was significantly (P<0.05) less in 
group B as compared to group A (Table 4). There is significant 
(P<0.05) difference between group A and group B in post-
operative infection according to age (Table 5). The free stone 
status and the group wise distribution for free stone are shown in 
Tables 6-7. 
 

Table 1: Descriptive statistics of the patients 

Variable ESWL PCNL 

Age (years) 56.8±5.6 57.9±4.8 

Size of stone (mm) 1.43±0.5 1.46±0.8 
 

Table 2: Frequency of genders in both groups (n=82) 

Gender ESWL (n=41) PCNL (n=41) 

Male 22 (53.6%) 22 (53.6%) 

Female 19 (46.3%) 19 (46.3%) 
 

Table 3: Frequency of postoperative infection and stone free status (n=82) 

Variable No. % 

Post-operative infection 

Yes 13 15.8 

No 69 84.2 

Stone free status 

Failure 6 7.3 

Success 76 92.7 
 

Table 4: Postoperative hematuria (n=82) 

Group 
Postoperative hematuria 

P value 
Present Absent 

ESWL 21 19 
0.072 

PCNL 34 8 
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Table 5: Age group and post-operative infection of the patients 

Age (years) Group 
Post-operative infection 

P value 
Yes No 

18-38 
ESWL 2 16 

0.010 
PCNL 3 16 

39 – 59 
ESWL 2 16 

0.806 
PCNL 4 13 

> 60 ESWL 0 5 1.785 
 

Table 6: Frequency of Stone free status (n=82) 

Stone free status No. % 

Failure 6 7.3 

Success 76 92.7 
 

Table 7: Stone free rate 

Group 
Stone free rate 

χ
2 P value 

Yes No 

ESWL 39 2 
0.050 0.756 

PCNL 37 4 

 

DISCUSSION 
Kidney stones are global health problem. Pakistan as part of 
"stone belt" has a persistently high incidence of kidney stones.11-15 
Pakistan among leading countries with high incidence and 
prevalence of kidney stones.15 For treating renal stones, ESWL is 
the non-invasive procedure for renal stones, considered as choice 
within a limited time, for the removal of renal stones.7 Its 
importance is appreciated that annually in USA about 1 million 
affected individuals are treated through ESWL.16 ESWL technique 
preferred for the treatment of kidney stone that range between 4 mm 
and 2cm (size).17 On the other hand, PCNL was established to 
lessen the morbidity and mortality linked with open kidney 
procedures, and it is still the primary management for significant 
kidney stones today.4 PCNL is advised for bigger stones that are 
>1.5 cm.4 However. it is the most successful treatment but also the 
most intrusive, requiring general anesthesia, having minimal but 
potentially serious side effects, and maybe requiring a longer 
recovery period than ESWL.4,18 Therefore, PCNL is recommended 
for bigger stones of >1.5 cm.3,4,8,9,18 The ESWL technique for the 
removal and treatment of kidney stones within stable function has 
not been comprehensively examined and in Pakistan, limited 
research studies have been done on this regard.11-15 

 In the present study, mean size of stone was1.43 and 1.64 
respectively. There were 22 males and 19 females in ESWL group 
while in PCNL group, 22 males and 19 females. The individuals on 
ESWL sessions had a considerably better response rate. The 
impact on the stone clearance rate following ESWAL influenced by 
various factors especially stone (size, shape, numbers) and 
individual affecting from stones. In contrast, Cevik et al19 showed 
that ESWL approached either a single-shot or twin-shot 
shockwave methods has a temporary negative impact on renal 
function in their study. Patients with renal insufficiency and mild to 
moderate in nature due to kidney stones may utilize ESWL as 
efficient therapeutic option and main line of treatment, mainly due 
to non-invasive.20 As previously stated, kidney stones of <10 mm 
are often managed with ESWL bigger stones, particularly those in 
the lower pole are more effectively managed by PCNL.5-7 
 The current study recruited subjects with renal insufficiency 
had 93% of stone clearance after ESWL and PCNL techniques. 
Lee et al20 reported 56.9% of stone clearance in subject with renal 
insufficiency, whereas Bhatia et al21 reported 68% stone clearance 
after ESWL technique. Thus, it was ostensible that the 
effectiveness of ESWL in renal insufficiency to normalize the renal 
function. 
 Hematuria condition commonly associated with the kidney 
stones.22 According to our study, in ESWL group, 21 patients were 
presenting with post-operative hematuria and in PCNL group 34 
patients were presenting with post-operative hematuria (p=0.072). 
In different age group, post-operative infection results was 
significant (p=0.0108). The stone free rate reveals that 76 patients 

have positive results while 6 patients have negative results 
(p=0.756). 
 

CONCLUSION 
Both extracorporeal shockwave lithotripsy and percutaneous 
nephrolithotripsy are effective technique options for kidney stones. 
However, since extracorporeal shockwave lithotripsy is non-
invasive and has fewer adverse effects than percutaneous 
nephrolithotripsy treatment option, it is more successful in treating 
medium-sized kidney stones (20 mm or smaller) and management 
for patients with mild to moderate renal insufficiency. 
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