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Background: Extracorporeal shock wave lithotripsy (ESWL) is a well-established, minimally invasive treatment for
upper ureteric stones. The role of routine pre-ESWL JJ stenting remains controversial, particularly for stones <2 cm.
Objective: To compare the treatment outcomes of ESWL in patients with upper ureteric stones managed with and
without JJ stent placement. Methods: This prospective comparative study was conducted at Sylhet MAG Osmani
Medical College Hospital from January 2011 to June 2012. Sixty-two patients with unilateral radio-opaque upper
ureteric stones (1.5-2 cm) were randomly divided into two groups: Group A (ESWL with JJ stent, n=31) and Group B
(ESWL without JJ stent, n=31). Outcomes assessed included number of ESWL sessions and stone clearance rate.
Results: The two groups were comparable in age and sex distribution (p>0.05). The mean age was 36.9+11.0 years in
the stented group and 35.4+11.3 years in the non-stented group. The number of ESWL sessions required did not differ
significantly between groups (p>0.05). Stone clearance was achieved in 74.2% of patients in the stented group and
80.6% in the non-stented group, which was not statistically significant (p>0.05). Conclusion: ESWL is an effective
primary treatment for upper ureteric stones <2 cm. Routine JJ stenting before ESWL does not improve stone clearance

or reduce the number of treatment sessions.

Keywords: Extracorporeal shock wave lithotripsy (ESWL); JJ ureteric stent; Upper ureteric stones; Stone clearance;

Minimally invasive treatment.
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INTRODUCTION

Urolithiasis is one of the most prevalent
urological disorders worldwide [1], and the prevalence
of urinary stones has increased in most countries. In the
United Kingdom, renal stones develop in approximately
8% of men and 4% of women, while in the United States
the male lifetime prevalence has increased to nearly 15%
[2]. Renal stone disease is also common in Bangladesh
due to geographical location, dietary habits, dehydration,
heat exposure, and possible genetic predisposition [3].

The management of wurinary calculi was
revolutionized in the 1980s with the introduction of
extracorporeal shock wave lithotripsy (ESWL), which
shifted treatment from open surgery to minimally
invasive approaches [4]. ESWL is now considered a safe,
effective, and minimally invasive first-line treatment for

most upper urinary calculi [2]. The success rates and
complications of ESWL depend on stone size, location,
composition, lithotripter type, shock wave energy, and
anatomical characteristics of the urinary tract [5].

Fragments may become impacted in the ureter
and form steinstrasse following ESWL [6]. The
European Association of Urology recommends pre-
ESWL stenting for renal stones larger than 20 mm to
reduce obstructive and infective complications [2-7].
Ureteric stents may facilitate fragment passage by
passive ureteric dilatation and may promote ureteric
healing [8].

However, several studies have reported that
double J (JJ) stent insertion does not significantly
improve ESWL outcomes [12]. Therefore, the routine
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use of pre-ESWL stenting for upper ureteric stones <2
cm remains controversial. This study was designed to
evaluate whether JJ stenting influences treatment
outcomes, particularly stone clearance and number of
ESWL sessions.

Objectives
General Objective

To evaluate the outcome of extracorporeal
shock wave lithotripsy (ESWL) in the management of
upper ureteric stones with and without Double-J (JJ)
stent placement.

Specific Objectives

e To determine the size of the stones and assess
stone clearance by plain X-ray KUB and
ultrasonography in both groups.

e To compare the number of ESWL sessions
required for stone clearance between stented
and non-stented groups.

e  To compare the stone-free rate between the two
groups.

METHODOLOGY

Study Design
This was a quasi-experimental comparative
study.

Study Setting and Period

The study was conducted in the Department of
Urology in collaboration with the Department of Surgery
at Sylhet MAG Osmani Medical College Hospital,
Sylhet, from January 2011 to June 2012.

Study Population

Patients admitted with upper ureteric stones
who fulfilled the inclusion and exclusion criteria during
the study period were included.

Sample Size

A total of 62 patients were included. The
sample size was calculated using the Guilford and
Frucher formula considering a 3% prevalence rate, 95%
confidence interval, and 5% marginal error. Thirty-one
patients were allocated to each group.

Sampling Technique
Simple random sampling was used. Patients
were randomly assigned into two equal groups (31 each)
by drawing folded papers labeled A or B:
e  Group A: ESWL with JJ stent
e  Group B: ESWL without JJ stent

Inclusion Criteria
e  Unilateral radio-opaque upper ureteric stone
measuring approximately 2 cm (+2 mm)
Age between 18 and 60 years
Normal renal function
Normal ureter on IVU
Negative urine culture

Exclusion Criteria
e Radiolucent stones
Renal failure
Bleeding disorders
Previous renal surgery or ESWL
Congenital renal abnormalities

Intervention Procedure

Patients in the stented group underwent 5 Fr JJ
stent placement under regional anesthesia before ESWL.
All patients received ESWL using a Siemens Lithoskop
machine delivering 3500 shock waves per session at an
energy level of 3.5—4 and a rate of 90 shocks per minute.

Outcome Assessment

Patients were followed at 1 week, 1 month, 2
months, and 3 months using plain X-ray KUB and
ultrasonography.

Stone clearance was defined as no visible
calculus on X-ray KUB and fragments <4 mm on
ultrasonography.

The number of ESWL sessions and stone-free rates were
recorded and compared.

Statistical Analysis

Data were analyzed using SPSS version 16.
Quantitative variables were expressed as mean + SD and
compared using Z-test. Qualitative variables were
compared using Chi-square test. A p-value <0.05 was
considered statistically significant.

RESULTS

The age of the patients ranged from 18 to 60
years with the mean age of 36.1 (+11.1) years. The age
of the patients ranged from 18 to 60 years with the mean
age of 36.9 (£11.0) years in group-A; whereas the age of
the patients in group-B ranged from 18 to 50 years with
the mean age of 35.4 (+11.3) years. The mean age of the
patients of both groups did not show any significant
difference (Z=0.547; p>0.05). Age distribution of the
patients is shown in table 1.
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Table-1 Age distribution of the patients

Age Study group p value
Group-A (n=31) | Group-B (n=31) | Total (n=62)

18-20 years | 2 (6.5) 309.7) 5(8.1)

21-30 years | 6(19.4) 7 (22.6) 13 (21.0) *p>0.05

31-40 years | 10 (32.3) 10 (32.3) 20 (32.3)

41-50 years | 8 (25.8) 9 (29.0) 17 (27.4)

51-60 years | 5(16.1) 2 (6.5) 7(11.3)

Mean (£ SD) | 36.9 (£11.0) 354 (#11.3) 36.1 (£11.1) | p>0.05

*Chi-Square (¢?) Test and "Z’ test were applied to analyze the data. SD: Standard deviation.

Among the total 62 patients 46 (74.2%) patients
were male and 16 (25.8%) patients were female with
male to female ratio of 2.76:1. There were 24 (77.4%)
male and 7 (22.6%) female in group-A; whereas 22
(71.0%) male and 9 (29.0%) female in group-B. The sex

of the patients of group-A and group-B did not show any
statistically significant difference (¥>=0.337; p>0.05).
Distribution of patients according to sex is shown in
table-2.

Table-2: Distribution of the patients according to sex

Sex Study group p value
Group-A (n=31) | Group-B (n=31) | Total (n=62)

Male 24 (77.4) 22 (71.0) 46 (74.2)

Female | 7 (22.6) 9 (29.0) 16 (25.8) p>0.05

Total 31 (100.0) 31 (100.0) 62 (100.0)

* Chi-square () test was applied to test the level of significance.
Figure in the parenthesis indicates corresponding percentage.

Table-3 showed the distribution of the patients
by side of involvement. Among the total 62 patients right
side involved in 33 (53.2%) patients and left side
involved in 29 (46.8%) patients. In group—A, right side
involved in 18 (58.1%) patients and left side involved in
13 (41.9%) patients; while in group-B, right side

involved in 15 (48.4%) patients and left side involved in
16 (51.6%) patients. Side of involvement between the
patients of group-A and group-B did not show any
statistically significant difference (?>=0.583; df=1;
p>0.05).

Table-3: Distribution of the patients by side of involvement

Side Study group p value
Group-A (n=31) | Group-B (n=31) | Total (n=62)

Right | 18 (58.1) 15 (48.4) 33(53.2)

Left | 13 (41.9 16 (51.6) 29 (46.8) p>0.05

Total | 31 (100.0) 31 (100.0) 62 (100.0)

* Chi-square (%) test was applied to test the level of significance.
Figure in the parenthesis indicates corresponding percentage.

Size of the stone ranged from 1.5 to 2 cm with
the mean of 1.81 (SD £ 0.22) ¢cm in group-A; whereas
size of the stone in group-B ranged from 1.5 to 2 cm with
the mean of 1.88 (SD + 0.19) cm. Size of the stone did

not differ between group A and group-B (Z=-1.218;
p>0.05). Distribution of the patients by size of the stone
is shown in table-4.

Table 4 Distribution of patients by size of the stone

Stone size in cm Study group p value
Group-A (n=31) | Group-B (n=31)

Range 1.5t02 1.5t02

Mean 1.81 1.88 p>0.05

Standard deviation | +0.22 +0.19

‘Z’ test was applied to analyse the data

Table-5 shows the distribution of patients by
ESWL session. In group-A 10 (32.3%) patients had
needed single session ESWL and 21 (67.7%) patients

had needed multiple sessions ESWL; while in group-B 9
(29.0%) patients had needed single session ESWL and
22 (71.0%) patients had needed multiple sessions ESWL
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Number of ESWL session did not differ between group
A and group-B (¥*=0.076; p>0.05).

Table-5: Distribution of patients by ESWL session

ESWL session

Study group p value

Group-A (n=31)

Group-B (n=31)

Single session 10 (32.3)

9 (29.0) *9>0.05

Multiple session | 21 (67.7)

22 (71.0)

*Chi-Square (?) Test was applied to analyze the data.
Figure in the parenthesis indicates corresponding percentage.

Table-6 showed the distribution of the patients
according to clearance of stone. Stones were cleared in
23 (74.2%) patients in group-A and 25 (80.6%) patients
in group-B. Residual stones remained in 9 (25.8%)

patients in group A and in 7 (19.4%) patients in group B.
Rate of clearance of stone between groups did not differ
statistically significant (¥*>=0.369; p>0.05).

Table-6: Distribution of the patients according to clearance of stone

Stone clearance

Study group p value

Group-A (n=31)

Group-B (n=31)

Cleared 23 (74.2)

25 (80.6) #p>0.05

Residual stone 9 (25.8)

7 (19.4)

*Chi-Square (x?) Test was applied to analyze the data.
Figure in the parenthesis indicates corresponding percentage.

DISCUSSION

Obstruction caused by an impacted upper
ureteric stone is a potentially serious condition that may
lead to progressive renal dysfunction, pyonephrosis, and
sepsis if not managed appropriately. Extracorporeal
shock wave lithotripsy (ESWL) is an established,
minimally invasive treatment modality for upper ureteric
stones <2 cm. However, the routine placement of a JJ
stent before ESWL remains controversial. Traditionally,
pre-ESWL stenting was recommended to relieve
obstruction and to improve stone fragmentation by
creating a better stone—fluid interface [9]. Nevertheless,
subsequent evidence has questioned the necessity of
routine stenting, demonstrating comparable outcomes
between stented and non-stented patients treated with in
situ ESWL [10].

The present quasi-experimental study evaluated
the outcome of ESWL in upper ureteric stones with and
without JJ stenting. Both groups were comparable in
baseline characteristics, minimizing confounding
effects. The mean age of the patients was 36.1 = 11.1
years, with no significant difference between the stented
and non-stented groups. Similar age distributions were
reported by previous authors, indicating that ureteric
stones commonly affect individuals in the third and
fourth decades of life [11-13].

A marked male predominance was observed in
this study, with a male-to-female ratio of approximately
2.7:1. This finding is consistent with earlier reports
showing a higher prevalence of urinary stone disease
among males [11-13]. The higher prevalence among
males may be attributed to hormonal influences, dietary
habits, occupational exposure, and metabolic factors.

The side of involvement was almost equally
distributed between right and left ureters, and no
significant difference was observed between the study
groups. Comparable laterality patterns have been
reported previously, suggesting that side involvement
does not significantly influence ESWL outcome [11-14].

One of the primary outcome measures in this
study was the number of ESWL sessions required. Most
patients in both groups required multiple sessions, and
the difference between the stented and non-stented
groups was not statistically significant. Similar
retreatment rates have been reported in earlier
comparative studies [10]. This indicates that routine JJ
stenting does not reduce the need for repeated ESWL
sessions.

Stone clearance rate remains the most important
indicator of treatment success. In the present study, the
stone-free rate was 74.2% in the stented group and 80.6%
in the non-stented group, with no statistically significant
difference. Comparable findings have been documented
in earlier studies, where stone clearance rates were
similar irrespective of stent placement [11-15-16].
Ghoneim et al. also reported no significant difference in
stone-free rates at three months follow-up between
stented and non-stented groups [10]. Collectively, these
findings suggest that JJ stenting does not significantly
enhance fragmentation or improve final stone clearance
in upper ureteric stones <2 cm.

Ureteric colic is a recognized complication
following ESWL, usually resulting from passage of stone
fragments. In this study, ureteric colic occurred
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significantly less frequently in the stented group
compared with the non-stented group. Similar findings
have been reported previously, showing reduced post-
ESWL colic among stented patients [11-17]. The
reduced incidence of colic may be explained by
improved drainage and facilitated fragment passage
provided by the stent.

However, the benefit of reduced colic must be
balanced against increased stent-related morbidity.
Suprapubic pain was significantly more common in the
stented group in the present study. Similar findings have
been reported, attributing suprapubic discomfort to
irritation caused by the distal coil of the stent within the
bladder [10].

Steinstrasse, a potential complication of ESWL,
occurred in both groups without statistically significant
difference. Comparable results have been documented in
earlier studies [11-10]. Although some authors have
suggested a protective role of stenting, others have
demonstrated that steinstrasse can occur even in the
presence of a ureteric stent [18]. Furthermore, stone size
rather than stent placement appears to be the more
important determinant of steinstrasse formation [19].
Therefore, routine prophylactic stenting may not be
essential for preventing this complication in selected
patients.

Fever occurred in both groups without
significant difference. Similar observations were
reported in previous studies [10-11]. Some authors have
suggested that a slightly higher incidence of fever in
stented patients may be related to additional
instrumentation and the presence of a foreign body in the
urinary tract [15]. A ureteric stent may serve as a nidus
for bacterial colonization and infection, particularly if
left indwelling for prolonged periods [10].

A major finding of this study was the
significantly higher incidence of lower urinary tract
symptoms (LUTS) in the stented group. Urinary
frequency, urgency, and dysuria were markedly more
common among stented patients. Similar observations
have been consistently reported in previous studies [11-
16-15-20]. These symptoms are attributed to trigonal and
bladder neck irritation caused by the distal end of the
stent acting as a foreign body [11-10]. Although gross
haematuria was more frequent in the stented group, the
difference was not statistically significant, which is
consistent with earlier reports [10].

Overall, the present study demonstrates that
routine JJ stenting prior to ESWL does not significantly
improve stone clearance rates or reduce the number of
ESWL sessions required in patients with upper ureteric
stones <2 cm. While stenting may reduce ureteric colic,
it is associated with significantly higher rates of lower

urinary tract symptoms and suprapubic discomfort,
which may adversely affect patient quality of life.

Therefore, routine prophylactic JJ stenting
before ESWL appears unnecessary in uncomplicated
upper ureteric stones <2 cm. Stent placement should be
individualized and reserved for selected high-risk
patients, with careful counseling regarding potential
stent-related morbidity.

CONCLUSION

The present study demonstrates that
extracorporeal shock wave lithotripsy (ESWL) is an
effective and appropriate initial treatment modality for
upper ureteric stones measuring up to 2 cm in diameter.
Stone clearance rates were comparable between patients
treated with and without JJ stenting, with no statistically
significant difference observed. Although pre-ESWL
stenting significantly reduced the incidence of ureteric
colic, it did not improve overall treatment success.
Stented patients experienced significantly higher rates of
suprapubic pain and lower urinary tract symptoms,
including frequency, urgency, and dysuria. The
occurrence of steinstrasse, fever, and gross haematuria
was similar in both groups. Therefore, routine JJ stenting
before ESWL offers no additional therapeutic advantage
and is associated with increased patient morbidity.
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