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ABSTRACT 
 

Background: After benign prostatic hyperplasia and urinary tract infections, urinary stones are 
common in urological practice. Ureteric stone can be managed by conservatively, extracorporeal 
shockwave lithotripsy, intracorporeal lithotripsy and laparoscopic and open surgery.  
Aim: To compare efficacy of intracorporeal (pneumatic) versus extracorporeal shockwave lithotripsy in 
Upper ureteric stone management. 
Methods: Randomized control trial of 94 patients with single upper ureteric stone was included in this 
study and patients were divided into two groups, A and B. Forty seven in group A treated with 
intracorporeal lithotripsy and 47 patients in group B were treated extracorporeal shockwave lithotripsy. 
Follow-up of the Patients was done with X-ray (KUB) on every 14 days. Patients with absence of radio-
opaque stone were categorized as efficacy positive. On the final result which was at 08 weeks those 
patients will be considered efficacy positive who has no stone. 
Results: All 94 patients with single ureteric stone < 10 mm were included in our study. Forty seven in 
group A treated with intracorporeal (pneumatic) lithotripsy and 47 patients in group B were treated 
extracorporeal shockwave lithotripsy. Efficacy of intracorporeal lithotripsy (group A) was 80.9% and 
extracorporeal shockwave lithotripsy was 83%. 
Conclusion: Intracorporeal lithotripsy is equally effective as ESWL in management of proximal 
ureteric stone. 
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INTRODUCTION 
 

After benign prostatic hyperplasia and urinary tract 
infections, urinary stones are common in urological 
practice1,2. It constitutes 40-50% of urological work 
load in hospitals. Prevalence of urolithiasis is 12% in 
Pakistan2,3. Ureteric stone can be managed by 
conservatively, extracorporeal shockwave lithotripsy, 
intracorporeal lithotripsy, laparoscopic and open 
surgery1,4,5. 

When patient is unable to pass stone 
spontaneously then either intracorporeal or 
extracorporeal shockwave lithotripsy are the effective 
treatment options in recent years for proximal ureteric 
stone management. Both options have gained 
popularity in modern practice due to their high 
effectiveness5,6. 

In past studies were conducted for comparing 
both modalities and shows high effectiveness but 
results were almost equivocal and most of studies 
were on lower ureteric stones except a few on 
proximal ureteric stone5. 
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Efficacy of shockwave lithotripsy in upper 

ureteric stone clearance is 73.8%, while Uretero-
renoscopic intracorporeal is 92.8%5. 

Although different studies have been done and 
shows different outcome, according to Bozkurty etal5 
efficacy of shockwave lithotripsy is 73.8% while 
uretero-renoscope has 92.8%. While according to 
Kijvikai7 efficacy is 90% with shockwave lithotripsy 
and 73% with uretero-renoscopy in upper ureteric 
stone clearance. Because of a lot of difference 
between two studies, therefore present study is 
designed to compare actual efficacy of two treatment 
modalities. 

The objective of the study was to compare 
efficacy of intracorporeal (pneumatic) versus 
extracorporeal shockwave lithotripsy in Proximal 
ureteric stone management. 
 

MATERIAL AND METHODS 
 

Randomized control trial of 94 patients conducted 
among the outdoor patients in Urology department at 
Chandka Medical College Hospital, Larkana with 
single upper ureteric stone from 01-07-2016 to 31-12-
2016. The equal distributions of patients were done in 
two groups. Forty seven respondents were treated 
with intracorporeal in A group and 47 patients in B 
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group were treated extracorporeal shockwave 
lithotripsy. Age > 18 years, either gender single stone 
(Single radio-opaque stone Stone < 10 mm), upper 
ureteric radio-opaque stone on X-ray and Duration of 
stone > 6 weeks were included in study while 
Pregnancy, Uncontrolled coagulopathy, Severe 
hydronephrosis, Multiple or bilateral stone, Renal 
insufficiency, Urinary tract infection and ipsilateral 
lower ureteric stone excluded from the study, For the 
follow-up patients were called every 14 days with X-
ray (KUB). Patients with absence of radio-opaque 
stone were considered (labelled) as efficacy positive. 
Outcome (final) was at 08 weeks, those will be 
considered efficacy positive that has no stone. All 
patients who met inclusion criteria, attending urology 
department, SMBBMU Larkana was enrolled in this 
study having ethical review committee approval. All 
patients were informed about study and consent was 
taken. The lottery method was used for 
randomization in two groups, slips were made equally 
and kept in one box, and all the respondents were 
requested to take one slip. Group-A, intracorporeal 
lithotripsy was done. Group-B, Extracorporeal 
shockwave lithotripsy was performed. For the follow-
up of the patients, they were called every 14 days for 
X-ray (KUB). Patients with absence of radio-opaque 
stone were considered (labelled) as efficacy positive. 
Those will be considered efficacy positive that has no 
stone on final outcome which was at 08 weeks. Data 
was collected on study specific Performa and 
analyzed on SPSC version 22.0.  
 

RESULTS 
 

All 94 patients with single ureteric stone < 10 mm 
were included in our study. Forty seven in group A 
treated with intracorporeal lithotripsy and 47 patients 
in group B were treated extracorporeal shockwave 
lithotripsy. Average age was 35.31±13.48 years in 
our study. Average age and duration of stone were 
not significant between groups as shown in table 1. 
Out of 94 cases, 61(64.9%) were female and 
33(35.1%) were male.  Duration of stone disease 
according to groups is also presented in figure 1. 
Efficacy of ureteric stone extraction (group A) was 
80.9% and extracorporeal shockwave lithotripsy was 
83%. Significant difference was not observed in 
efficacy of the treatment as shown in table 2. Efficacy 
was also not significant between groups for below 31 
years of age and above 30 years of age. Similarly 
efficacy was also observed with respect to gender 
and duration of disease but insignificant difference 
was found in both groups while efficacy was 
significantly high in group A than group B for below 
5mm stone size but it was not significant between 

groups for above 5mm tone size as presented in 
table 3.  
 
Table 1: Comparison of mean age and stone size between 
groups 

Variables Group A Group B P value 

Age in 
years 

34.57±13.30 36.04±13.75 0.60 

Duration 
of stone 
(months) 

3.2±0.77 3.34±1.01 0.46 

Independent sample t test 
 
Table 2: Compare the efficacy of intracorporeal versus 
ESWL: in upper ureteric stones 

Efficacy Group A Group B Total 

Yes 38(80.9%) 40(85.1%) 78(83%) 

No 9(19.1%) 7(14.9%) 16(17%) 

P value 0.58  Chi-Square= 0.301    
 
Table 3: Comparison of efficacy between groups with 
respect to duration of symptoms 

Efficacy Group A Group B P-Value 

Stone size ≤5 mm 

Yes 10(90.9%) 5(41.7%) 0.013 

No 1(9.1%) 7(58.3%) 

Total 11 12 

Stone sizen 5.1 to 8mm 

Yes 15(53.6%) 14(50%) 0.78 

No 13(46.4%) 14(50%) 

Total 128 28 

Stone size 8.1 to 9mm 

Yes 5(62.5%) 1(14.3%) 0.057 

No 3(37.5%) 6(85.7%) 

Total 8 7 

 
Fig. 1: Duration of stone between groups (n=94) 
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DISCUSSION 
 

There are various treatment options to deal with 
ureteric stones and yet no one is gold standard, 
ranging from observation, medical therapy, non-
invasive, minimal invasive to invasive. But among 
these intracorporeal and extracorporeal lithotripsy are 
mostly applied8,9. 

Extracorporeal lithotripsy require multiple sitting 
and regular follow-up in order to achieve complete 
stone clearance. It is non-invasive and day care 
procedure does not require anesthesia but has high 
retreatment rate10. On other side intracorporeal 
lithotripsy is minimal invasive, require anesthesia, 
compete stone clearance in single intervention and 
less follow-up. Research shows a lot of studies on 
comparison of both modalities but most of them are 
on lower ureteric stones. 8-11. In this study the average 
age of the patients was 35.31±13.48 years. Out of 94 
cases, 61(64.9%) were female and 33(35.1%) were 
male.  

Results of our study are comparable to Honecks 
et al that shows stone clearance rate of 84% and 
98% with extracorporeal and intracorporeal lithotripsy 
versus 83% and 80.9% in our study, but Honeck 
study was on lower ureteric stone.12 Significant 
difference was not observed in efficacy of the 
treatment. While according to Kijvikai7 efficacy is 90% 
with shockwave lithotripsy and 73% with uretero-
renoscopy in upper ureteric stone clearance. 

There is lack of literature comparing the 
intracorporeal versus extracorporeal lithotripsy in 
proximal ureteric stone. According to Karlsen et al 
stone clearance rate at 03 weeks for extracorporeal 
group was 58% and 78% in intracorporeal with stone 
size of 0.5cm to 1cm. In a same study clearance rate 
after 03 months was 88% and 89% respectively for 
extracorporeal versus intracorporeal. But in follow up 
postoperative flank pain, burning micturition, 
hematuria and pain killer requirement were 
significantly higher in extracorporeal group. 

There was a large cohort study conducted in 
America including 18825 patients with ureteral stones 
at all level of ureter upper, middle and lower. In this 
study extracorporeal lithotripsy was applied to all 
patients and that shows overall the stone clearance 
rate of 84% with 77.4%, 80.3% and 79.9% for 
proximal, middle and lower ureter respectively11,13. 

In another study of Pearle, where he used 
ureteral stent in all patients with intracorporeal 
lithotripsy group and in 16% with extracorporeal 
group, there was no substantial difference 
postoperatively at 2 months. But in intracorporeal 
lithotripsy group there was less patient satisfaction, 
high analgesic requirement for longer time in 
comparison to extracorporeal lithotripsy group7. Wills 

and Burns study shows that intracorporeal lithotripsy 
can be considered as day care procedure with re 
admission rate of 24% but mostly due to social 
circumtances14. 

Ghalayini shows equal and high success rate for 
both modalities while comparing patient satisfaction 
rate, postoperative complications, treatment cost and 
outcome15. 

Also there were 3 times less minor 
complications with extracorporeal lithotripsy and 
higher safety margin in long term. These 
complications were related to passage of fragmented 
segments of stone. But clearance of stone was 
inversely related to size of stone in proximal ureter15. 

Rarely ureteral injury is seen after intracorporeal 
lithotripsy but according to Pearle and Peschel no 
case of ureter related injury and complication was 
reported in short term and long term follow up16,17. 
According to AUA stone guidelines 2013 
intracorporeal lithotripsy is treatment of choice for 
stone more than 1cm in proximal ureter and 
extracorporeal for a size of 10mm and less 
respectively16. 

In another large series, overall stone clearance 
rate was 80% with most of stones were less than 1.5 
cm in proximal ureter. And in same study it reaches 
to 84.3% at 3 months follow up18,19,20,21,22,23. 
 

CONCLUSION 
 

While comparing the intracorporeal versus 
extracorporeal lithotripsy in proximal ureter there is 
no dissimilarity in results. But we recommended 
extracorporeal because of non-invasiveness and 
higher safety margin at short term and long term 
follow up. 
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