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ABSTRACT

Background: Despite the emergence of many novel minimally invasive techniques including percutaneous 
nephrolithotomy, ureteroscopy, extracorporeal shock wave lithotripsy, many urologists still prefer open 
surgery for the management of ureteric stones. The present study compared the efficacy of extracorporeal 
shockwave lithotripsy (ESWL) with ureteroscopy (URS) for the treatment of distal ureteral calculi.

Methods: A single-blinded, randomized controlled trial, which was conducted between January 2018 to 
June 2019 at the Sindh Institute of Urology and Transplantation, Karachi, Pakistan. All patients diagnosed with 
unilateral, solitary, and distal ureteral stones were randomized in two groups. The patients in Group A 
underwent with ESWL and group B underwent ureteroscopy. The outcome of procedures was assessed after 
3 months. Data was analyzed via Statistical Package for the Social Sciences (SPSS version 25). Chi-squared 
test was applied to compare the clinical efficacy of both techniques. A p<0.05 was considered as 
statistically significant.

Results: Out of 106 patients, majority were females n=61(58%). Overall, the mean age of population was 41.9 
± 10.4 years, and the mean stone size was 13.1 ± 4.3 mm. Both the groups were almost comparable with 
respect to age and size of stones. There was a significant difference in outcome of both the procedures, as 
the residual stones were more in ESWL and URS i.e., 64.0% vs. 33.9% (p=0.019).

Conclusion: In hospitals, both of the techniques are suitable for treatment purpose. However, the present 
results suggest that URS is a more effective procedure than ESWL (p=0.019) for treating ureteral stones and 
should be utilized as the first-line treatment for distal ureteral calculi.
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INTRODUCTION

Ureterolithiasis is a common disease with an 
estimated prevalence of 10-15% in Pakistan1,2. The 
most common site where most of these ureteric 
calculi are found is the distal ureter3. Stones of size 
less than 5 mm have usually excreted out 
simultaneously with the spontaneous expulsion rate 
ranging from 71-98%. However, for distal ureteral 

stone greater than 5 mm, immediate intervention is 
usually required4-6. 

Despite the emergence of many novel minimally 
invasive techniques including percutaneous 
nephrolithotomy (PCNL), ureteroscopy (URS), 
extracorporeal shock wave lithotripsy (ESWL), many 
urologists still prefer open surgery for the 
management of ureteral stones7,8. Hence, the issue 
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of the optimum first-line treatment remains 
unresolved. ESWL and URS are two of the most 
usedinterventions7.

ESWL is the new non-invasive form of treatment for 
ureteric stones. With this treatment, the patient is 
subjected to a series of shock waves formed by a 
device known as lithotripter. The calculus is broken 
into minute fragments by focusing the shock waves 
with the help of the X-rays. Following the procedure, 
the fragments pass out of the body in the urine 
within a few weeks9. 

Since ESWL is a completely non-invasive procedure, 
it has been associated with shorter hospitalization 
days and a lower complication rate. Nevertheless, 
ESWL is an advanced and costly technique and not 
every surgeon can perform it due to limited 
resources and patient’s financial constraints. ESWL 
often requires multiple treatment sessions, which 
proves to be a nuisance for the patient10. 

On the other hand, ureteroscopic surgery provides a 
more rapid stone clearance with prompt comfort to 
the patient and is cost effective albeit it demands 
anesthesia, longer duration of hospitalization, and a 
higher incidence of complications11,12. Nevertheless, 
the decision to use either ESWL or ureteroscopy 
depends on several factors including the series of 
procedures required to get rid of all stones, the 
duration of the hospitalization, the anesthesia require-
ment, the expertise of the surgeon and the availability 
of the equipment at the health-care centre. The 
current study was conducted to explore the different 
treatment modalities for the management of distal 
ureteral  stones to determine which could be utilized 
as the first-line treatment for the patients in our local 
setting. Therefore, the objective of our study was to 
assess and compare the efficacy of ESWL and 
ureteroscopy for the treatment of distal ureteral 
stones.

METHODS

A randomized controlled trial was conducted 
between January 2018 to June 2019 at the Urology 
Department of Sindh Institute of Urology and 
Transplantation, (SIUT), Karachi, Pakistan. Ethical 
approval was procured from the institutional review 
board. Informed written consent was obtained from 
all patients prior to the study (reference number 
IRB/2017/-315). A sample size of 106 (53 in each 
group) was calculated by taking the percentage of 
efficacy in ureteroscopy (URS) group 94.1% and in 
extracorporeal shock wave lithotripsy (ESWL) group 
73.5%, level of significance was 5% with the power 
value of 90% for the study. All adult patients 
between the age of 25 and 60 years, diagnosed 
with a single stone, which is a radiopaque on X-rays, 
is located at the distal ureteric region, and is 
between 5 mm to 20 mm were included in the 

study. Patients with kidney anomalies including 
solitary or horseshoe kidney, coagulopathy, multiple 
ureteric stones were excluded from the study. 
Pregnant women and morbidly obese patients 
were also excluded. After ethical review committee 
approval, all patients satisfying the inclusion criteria 
visiting the Urology Stone Clinic were enrolled in the 
study. Informed written consents were obtained by 
the patients prior to the initiation of the treatment 
process. The principal investigator explained about 
the purpose, procedure, risks, and benefits of the 
study to all patients. Patients with even numbers 
were assigned to the group A, who underwent ESWL 
and those with odd numbers were in group B, who 
underwent URS. 

ESWL performed using a third-generation 
electromagnetic lithotripter. All patients were 
settled in a prone position and stones were 
localized using fluoroscopy. All patients were given 
preprocedural analgesia and post procedure 
analgesia and antibiotics. URS was performed by 
an experienced urologist having at least 10 
years-experience, using a Tip-flexible Semi-rigid 
Ureterorenoscope FR 8, (Karl Storz)12. Stones were 
disintegrated with Swiss LithoClast® pneumatic 
lithotripters while the surgeon decided ureteric stent 
placement. 

All patients were given empirical antibiotic therapy 
and post procedure antibiotics and analgesics. 
Patients in both groups followed to assess the result 
of two procedures. The follow up schedule was the 
same for all patients i.e., maximum 3 sessions were 
done, and final outcome was seen at 3 months. 
Plan abdominal radiograph and ultrasound was 
performed on each visit. All data were collected on 
computerized pre-structured proforma. 

Data was analyzed and entered with the help of 
Statistical Package for the Social Sciences (SPSS 
version 25). Categorical variables were included 
the gender and efficacy of the treatment. 
Descriptive statistics were used to summarize 
continuous variables. The Chi-squared test was 
applied to assess the success of treatment and 
evaluate the outcome in both groups. Stratification 
with respect to demographics and clinical features 
were done, and post stratification Chi-squared tests 
were applied. A p<0.05 was taken as statistically 
significant.

RESULTS

A mean age of 42.2 ± 10.2 years was observed in 
group A (ESWL) and 41.9 ± 10.4 years in group B 
(URS). In addition, 45 (42%) of the patients were 
male and 61 (58%) were female. The overall mean ± 
SD stone size was 13.1 ± 4.3 mm; 12.6 ± 4.5 and 14.2 
± 5 mm in group A and B respectively (Table 1). 
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We observed complications at follow-up visit 14 
days postoperatively in both groups. We found that 
of the 53 patients who underwent ureteroscopy, 6 
(11.3%) experienced flank pain at 14-day follow-up 
while only 2 patients (3.7%) patients in ESWL. 
Incidence of urinary tract infection was more 
frequently observed in patients who underwent URS 
compared to those who underwent ESWL, 3 (5.7%) 

and 1 (1.9%), respectively. Other complications 
observed were lower urinary tract symptoms 
including obstructive symptoms such as poor 
stream, hesitancy, and dribbling. Furthermore, 4 
patients (7.5%) in the URS group and 10 patients 
(18.8%) in the ESWL group experienced the voiding 
symptoms (Figure 1).

In the present study, 6 patients between the ages of 
25-29 years, 12 patients between the ages of 30-39 
years, 15 patients between the ages of 40-49 years, 
while 21 patients aged 50 years or older had a residual 
stone after their procedures. Despite the increase in 
frequency in older patients, the difference remained 
statistically insignificant (p=0.116) (Table 2).
 

URS was found to be more effective than ESWL as in 18 
(33.9%) patients residual stone was observed in URS 
group in comparison to ESWL group in which residual 
stone was observed in majority 30 (56.6%) of patients 
(p=0.019). No significant association was observed 
between age groups and residual stone (p=0.116). 
The relationship between stone size and residual rate 
was not significant (p=0.653) (Table 2).

Table 1: Descriptive statistics and clinical profile of the patients.

Figure 1: Complications in URS (n=53) and ESWL (n=53) group at 14-day follow-up visit.

Extracorporeal shockwave lithotripsy (ESWL), Ureteroscopy (URS)

Extracorporeal shock wave lithotripsy (ESWL), ureteroscopy (URS), urinary tract infection (UTI) 

Variables
Group A (ESWL)

n = 53 
(Mean ± SD) 

Group B (URS)
n = 53

(Mean ± SD) 

Overall
n = 106

(Mean ± SD) 
p-Values

Age (years) 42.2 ± 10.2 41.9 ± 10.4 41.6 ± 10.6 0.116

Stone Size (mm) 12.6 ± 4.5 14.2 ± 5.0 13.1 ± 4.3 0.653

Comorbidities Diabetes Mellitus Type 2 Hypertension Cardiovascular 
Diseases

Male: Female Ratio

Frequency (n) % 34 (32.1%) 20 (18.8%) 9.0 (8.4%) 45:61
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Table 2: Association of age, stone size, and procedure with the presence of residual stones

Variables Residual Stones n (%) p-Values

Age (Years)
25-29 years 30-39 years 40-49 years >49 years

0.1166 (35.3%) 12 (42.9%) 15 (50.0%) 21 (67.7%)

Stone Size (mm) 5-10mm 11-15mm 16-20mm >20mm

0.65314 (29.17%) 14 (45.5%) 20 (41.67%) nil

Procedure
Extracorporeal shock wave lithotripsy 

(ESWL)
Ureteroscopy 

(URS) 0.019

30 (56.6%) 18 (33.9%)

Complications

Urinary Tract Infection 

(UTI)
Flank Pain Other Obstructions

0.121

2 (50%) 4 (50%) 6 (42.8%)

DISCUSSION

In the present study, ureteroscopy (URS) was found 
to be more effective as in only 33.9% patients who 
underwent URS, a residual stone was observed in 
comparison to the extracorporeal shock wave 
lithotripsy (ESWL) group in which a residual stone 
was observed in majority 30 (56.6%) of the patients 
(p=0.019).

Undoubtedly, there has been a remarkable 
development and miniaturization of endoscopic 
devices has been very attractive to surgically 
oriented urologists13. A 2007 consensus guidelines on 
management of ureteral stones claimed that the 
overall success rate of URS is superior to ESWL in 
distal ureteric stones14. Ureteric stones are a 
common disease prevalent in Pakistan and a major 
problem for tertiary care hospitals. Despite the huge 
burden of ureteric stones in our population, only a 
few local studies have been conducted in our 
setting2,16,17. The ever-occurring advancement in 
endourological management of ureteral stones 
raises the question about the optimal management 
of distal ureteric stone among urologists. Several 
treatments are available for ureteral stone 
clearance. ESWL and URS are the most widely used 
methods for this purpose globally. The literature has 
been inconsistent in determining the optimum 
technique for the treatment of distal ureteral stones. 

In accordance with our study, Islam and Malik also 
reported a greater success rate with URS compared 
to ESWL18. Similarly, in another study by Lee et al. 7 
(31.8%) patients were stone free after ESWL while 
the stone free rate for URS was 35% 19. In short, the 
authors did not support SWL for the management of 
upper ureteral stones larger than 15 mm. However, 
in contrast to our study, Rahman et al. reported a 
ureteric stone clearance of 80% with ESWL and also 
associated ESWL with a low rate of complications 
hence, recommended ESWL as a safe procedure 

for ureteric stone clearance20. In our study only 
minor complications were observed including 
voiding symptoms, flank pain, and UTI. None of the 
patients developed any severe complications. 
Marchetti et al. reported similar observations albeit 
in pediatric population21. 

Hence, no surgical procedure is without 
complications, whether invasive or noninvasive. 
Apart from some mild complications associated 
with ESWL like renal colic, bleeding, gastrointestinal 
tract side effects, and slight blood pressure 
changes, some more dreadful complications were 
observed in previous studies indicating that ESWL is 
not safe in all patients22,23. There are some conditions 
when ESWL is absolutely contraindicated including 
pregnancy, untreated coagulopathy, refractory 
hypertension, obstruction distal to the calculus, and 
fever associated with a urinary tract infection. The 
current study did not observe any postoperative 
complications in any group. 

The stone size can contribute to the prognosis and 
the overall patient outcome. In our research study, 
the larger stone sizes were associated with a higher 
incidence of a residual stone irrespective of the 
procedure. However, the difference was statistically 
insignificant. La Rosette reported that ESWL was 
safer for the management of mid and lower 
ureteral stones of sizes less than 50 mm2 but for 
larger stones, they claimed URS to be safer24. 

Another study by Ghalayini, reported a higher 
efficacy with fewer complications and quick 
recovery in patients who were treated with 
ureteroscopy compared to patients who 
underwent ESWL for the treatment of distal ureteral 
calculi25. In contrast to the present study, Izamin et 
al. reported that there was no significant variation in 
the success rates and quality of life (QOL) of 
patients after procedure between URS and ESWL26. 
The reason for the evident difference between the 
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two procedures can be attributed to the larger size 
of stones, older age, comorbidities, recurrence of 
stones, inexperienced surgeon or staff, or the 
unavailability of the equipment. Further research 
should focus on stratification of patients and 
exploring the possible associations with treatment 
failure. 

In the end, the current study has assessed the 
success rate of ESWL and URS suggested that URS 
was more successful than ESWL (success rate: 66.0% 
vs. 43.4% respectively) with respect to the treatment 
of distal ureteric calculi. Therefore, the authors of 
the present study recommend URS as the first-line 
treatment for patients presenting with distal ureteral 
calculi.

CONCLUSION

Ureteroscopy (URS) is a more effective and 
alternative procedure than ESWL for treating 
ureteral stones and should be used for the 
treatment of distal ureteral calculi in patients in our 
setting.
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