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Abstract: Ureteric stones are treated with two minimally invasive procedures: transurethral pneumatic lithotripsy and extracorporeal shock wave
lithotripsy. Objective: This study aimed to find out the comparative efficacy of transurethral pneumatic lithotripsy and extracorporeal shock wave
lithotripsy in the treatment of distal ureteric stones. Method: The present randomized controlled study was conducted at the Department of Urology,
Postgraduate Medical Institute (PGMI), Quetta, from January 2025 to June 2025, after obtaining approval from the institute's ethical board. A total
of 232 individuals presented to OPD, following a thorough clinical assessment (history, examination, pertinent tests such as urine culture, X-ray KUB,
ultrasound KUB, and excretory urography) of different age groups and both genders who had distal ureteric stones ranging in size from 6 to 12 mm,
were included in this study. The study participants were equally divided into two groups: Group A received TPL (transurethral pneumatic lithotripsy),
and Group B received ESWL (extracorporeal shock wave lithotripsy) treatment. Two weeks following the procedure, each patient underwent monitoring
with an ultrasound and a KUB X-ray. The procedure was considered effective if the X-ray KUB revealed no stones or fragments less than four
millimeters in diameter, as these are meant to pass through the urine, or if the ultrasound revealed no stones. All of the data was entered into a pre-
made pro forma. SPSS 10.0 was used to analyze the data. For quantitative characteristics, such as stone size and age, the mean + SD was computed.
For categorical factors, such as efficacy and gender, percentages and frequencies were calculated. The effectiveness of the treatment methods was
compared using Fisher's exact test. A p-value of less than 0.05 was considered significant. Results: A total of 232 individuals were enrolled in this
study. The overall male-to-female ratio was 2.2:1. The mean age in Group A was 46.74+16.24 years, and in Group B, it was 44+13.57 years. The
study found that the majority of our ureteric stone participants (30.6%) were between the ages of 31 and 45. Groups A and B each had 38 (32.7%)
and 35 (30.1%) stones that were 6-8 mm in size. Extracorporeal Shock Wave Lithotripsy was successful in 80 (69%) of the individuals at the 2-week
follow-up, whereas transurethral pneumatic lithotripsy was effective in 111 (95%) of the participants. P-value was statistically significant (p < 0.0001).
Conclusion: The present study concluded that TPL was effective in 95% of participants, indicating it is superior to ESWL in treating distal ureteric
stones.
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Introduction

Pakistan is located in the Afro-Asian stone belt, so ureteric calculi occur
frequently there (1). It is more common in men (12%) than in women
(6%), and the majority of those affected are in their prime working years.
The symptoms of ureteric stones typically include severe pain, colicky,
radiating down, burning micturition, dark urine, and occasionally nausea
or vomiting, if sufficiently serious that it requires the use of analgesics.
Fluids, antispasmodics, and painkillers are typically used to treat them; if
these fail, extracorporeal shock wave lithotripsy (ESWL) and
transurethral pneumatic lithotripsy (TPL) are the recommended
treatments. Although they normally pass spontaneously, certain factors,
such as local anatomy, stone size, associated spasms, hydration status, and
infection, may influence this process. It is generally accepted that stones
larger than 5 mm typically require some form of surgical treatment (2-3).
ESWL is a simple, safe procedure that does not require anesthesia or
painkillers. It utilizes concentrated sonic energy administered externally,
directly on the skin, to break up stones by creating vibrations within their
internal structure. ESWL is a straightforward treatment that can be
performed in an outpatient setting with minimal difficulty. Transurethral
pneumatic lithotripsy, on the other hand, requires aseptic precautions
because a ureter scope is used to guide the instrument up the urethra into
the bladder and then up to the ureter. A pneumatic lithotripter device then
ascends the scope and breaks up the stones at the level of obstruction. This
procedure is minimally invasive and involves all the necessary surgical

complications (4). The question of whether to pursue TPL or ESWL
remains open to debate. Because ESWL is minimally invasive, some
people prefer it. Randomized controlled trials comparing interventional
techniques such as TPL and ESWL have been strongly recommended by
the American Urological Association and the European Association of
Urology (5). In light of the ongoing discussion, the current study was
conducted to compare the effectiveness of TPL with ESWL in treating
distal ureteric stones.

Methodology

The present randomized controlled study was conducted at the
Department of Urology, Postgraduate Medical Institute (PGMI), Quetta,
from January 2025 to June 2025, following approval from the institute's
ethics committee. A total of 232 individuals presented to OPD, following
a thorough clinical assessment (history, examination, pertinent tests such
as urine culture, X-ray KUB, ultrasound KUB, and excretory urography)
of different age groups and both genders who had distal ureteric stones
ranging in size from 6 to 12 mm, were included in this study. Individuals
with obesity (BMI >29), current urinary tract infections, and renal
insufficiency were excluded. The participants were equally classified into
Aand B groups. Under spinal or general anesthesia, Group A was treated
with TPL (transurethral pneumatic lithotripsy and Group B received
ESWL (extracorporeal shock wave lithotripsy) treatment. The energy of
the shockwave was gradually raised until the fragmentation was
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satisfactory. An experienced urologist performed all the surgeries. This
investigation was carried out in the outpatient department. Two weeks
following the procedure, each patient underwent monitoring with an
ultrasound and a KUB X-ray. The procedure was considered effective if
the X-ray KUB revealed no stones or fragments that were less than four
millimeters in diameter, as these are meant to pass naturally, or if the
ultrasound revealed no stones. All of the data was entered into a pre-made
pro forma. SPSS 10.0 was used to analyze the data. For quantitative
characteristics, such as stone size and age, the mean + SD was computed.
For categorical factors, such as efficacy and gender, percentages and
frequencies were calculated. The effectiveness of the treatment methods
was compared using Fisher's exact test. A p-value of less than 0.05 was
considered significant.

Results

A total of 232 individuals were enrolled in this study. The study
participants were divided into two groups, A and B, with an equal number
of individuals. In group A male were 82(70%) and females were 34(30%)

Table 1. Demographic features of the study population

Feature Group A
Gender

Male 82(70%)
Female 34(30%)
Mean age in years 46.74+16.24

No of stones
Left side 62
Right side 54

Table 2. Age-wise lithotripsy procedure distribution
Lithotripsy Procedure

while in group B male were 85(73%) and females were 31(27%). The
overall male-to-female ratio was 2.2:1. The mean age in group A was
46.74+16.24 years, and in group B, it was 44+13.57 years. Overall, the
mean age was 46.36 + 15.4 years. The left side of Group A had 62 stones,
while the right side had 54 stones. However, 57 of the stones in Group B
were on the right side, while 59 were on the left, as presented in Table 1.
The study found that the majority of participants with ureteric stones were
between the ages of 31 and 45, with 71 (30.6%) in this age group,
followed by those above 60 years, with 61 (26.3%) in this group, as
presented in Table 2. The average size of the stones was 9.17 + 1.7 mm.
Groups A and B each had 38 (32.7%) and 35 (30.1%) stones that were 6—
8 mm in size. There were 52 (44.8%) stones in Groups A and B that were
9-10 mm in size, and 26 (22.4%) and 29 (25%), respectively, that were
11-12 mm in size. The stones, based on size, in both groups are presented
in Table 3. Extracorporeal Shock Wave Lithotripsy was successful in 80
(69%) of the individuals at the 2-week follow-up, whereas transurethral
pneumatic lithotripsy was effective in 111 (95%) of the participants. P-
value was statistically significant (p < 0.0001) as presented in Table 4.

Group B
85(73%)

31(27%).
44+13.57
59

57

Total

Age in years Group A (TPL) N(%) Group B (Extracorporeal Shockwave) N (%)
Less than 30 21(81.1%) 19(16.3%) 40(17.2%)
31 to45 30(25.8%) 41(35.3%) 71(30.6%)
46 to 60 29(25%) 31(26.7%) 60(25.8%)
AbOve 60 36(31%) 25(21.5%) 61(26.3%)
Total 116(100%) 116(100%) 232(100%)
Table 3. Size-wise distribution of stones
Stone size Lithotripsy Procedure Total
(millimeter) Group A  (Pneumatic) Group B (Extracorporeal Shockwave)
6-8 38(32.7%) 35(30.1%) 73(31.4%)
9-10 52(44.8%) 52(44.8%) 104(44.8%)
11-12 26(22.4%) 29(25%) 55(23.7%)
Total 116 116 232(100%)
Table 4. Comparative efficacy of the two groups

Lithotripsy Procedure P value

TPL ESWL
Efficacy of treatment 0.0001
Yes 111(95%) 80(69%)
No 5(5%) 36(31%)
Total 116 116

TPL=Transurethral Pneumatic Lithotripsy, ESWL= Extracorporeal Shock Wave Lithotripsy

Discussion

Stones in the urinary tract are quite prevalent and cause a significant
burden on healthcare facilities. The conservative treatment of ureteric
stones involves laparoscopic or open uretero-lithotomy, intracorporeal
lithotripsy, ureterorenoscopy with intracorporeal lithotripsy, and

extracorporeal shockwave lithotripsy, depending on the size, location,
symptoms, and adverse effects on the renal tract (hydronephrosis,
pyonephrosis, renal failure, septicaemia, etc.). Pneumatic,
electrohydraulic, ultrasonic, and laser lithotripters can all be used for
intracorporeal lithotripsy (6). Pneumatic is the most commonly utilized
intra-corporeal lithium tripter (7-9). It is less damaging to the tissue,
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powerful, and economical. For impacted ureteric stones, it works well
(10). Piezoelectric, electromagnetic, and electrohydraulic lithotripters can
all be used for extracorporeal shockwave lithotripsy. Electromagnetic is
the most widely utilized form. It is more potent than piezoelectric lithium
tripe and less stressful than electrohydraulic. ESWL is recommended for
youngsters, those without impacted stones, those with uninfected urinary
systems, and those who are not candidates for spinal or general
anaesthesia (11) Given that ESWL may require multiple sessions with a
chance of treatment failure, older patients would typically prefer a more
conservative approach than those under thirty who are the ones making
the cash and leading active lives. Senior individuals also typically prefer
a one-time treatment. Anesthesia is not necessary for ESWL (in adults).
Both the anesthesia-related and surgical procedure-related problems are
avoided. The individual does not need to interrupt work hours, and it can
be completed as an outpatient procedure. On the other hand, although
TPL was performed as a day-case treatment, it requires spinal or general
anaesthesia (12-13). Complications may include ureteric perforation,
avulsion, hematuria, infection, and loin discomfort (14-15).

In our study, the male-to-female ratio overall was 2.2:1, and the mean age
was 46.36+15.4 years. This is comparable to the study by Hong and Park,
in which males were predominant over females (16). The present study
found that the majority of our ureteric stone participants were between the
ages of 31 and 45, with 71 (30.6%) in this age group, followed by those
above 60 years, with 61 (26.3%) in this group. These results are similar
to those reported in a study conducted by Ather et al. (17). In our
investigation, the most prevalent stone size was 9-10 mm (44%). A
similar randomized controlled study reported similar results (18). This
study found that Extracorporeal Shock Wave Lithotripsy was successful
in 80 (69%) of the individuals at the 2-week follow-up, whereas
transurethral pneumatic lithotripsy was effective in 111 (95%) of the
participants. The results of our research are similar to those of the trial
conducted by Wazir et al., in which the success rates of TPL and ESWL
were 92% and 67%, respectively, which strongly support our study. (18)
The findings of our study were not similar to the study conducted by
Ahmad et al (19). In which the outcomes of both procedures were the
same. These variations in the results are due to the size of the stones. In
their study, the size of the stone was greater than in the present study.

Conclusion

The present study concluded that TPL was effective in 95% of
participants, indicating that it is superior to ESWL in treating distal
ureteric stones. Even for larger stones, extracorporeal lithotripsy
fragmentation yields good outcomes and remains a less invasive method.
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