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Background: One of the most common complaint in the ER is colic due to Ureteric calculi. They usually pass out but stones > 5mm
may require intervention. ESWL and TPL are one of the treatment options.

Objectives: To compare the effectiveness of transurethral pneumatic lithotripsy (TPL) and extracorporeal shock wave
lithotripsy(ESWL) in treatment of lower ureteric stones.

Material and Methods: Over period of six months a group of 70 patients presenting with ureteric calculi were randomly allocated in
two groups. Group Aunderwent TPL while Group B ESWL. Follow up was done to determine the effectiveness with regards to stone
clearance.

Results: The mean age of the whole study sample was 35.6 + 8.5 years. The difference between mean age of both groups was
statistically not significant (p 0.665). there were 70% males compared to 30% females in the overall sample and the difference of
gender across both groups was comparable (p 0.192). The mean size of stone of the whole study sample at presentation was 6.4 +
2.5mm and the duration of illness was 4.8 + 1.8months. On follow up, the effectiveness of the procedure in terms of stone clearance
was recorded in 88.6% of TPL group and 77.1% of ESWL group (p 0.205).

Conclusion: TPL is comparable to the ESWL in terms of its effectiveness for ureteric calculi of size less than or equal to 10mm.
More research trials need to be done for conclusive outcome.

Key Words: Urolithiasis, ureteric calculi, transurethral pneumatic lithotripsy, extracorporeal shock wave lithotripsy, stone
clearance.
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To Compare the Effectiveness of Transurethral
Pneumatic Lithotripsy and Extracorporeal Shock
Wave Lithotripsy: In treatment of Lower Ureteric
Stones.

One of the most common complaint in the ER is
colic due to Ureteric calculi'. Although common it
affects men more (12%) compared to women (6%)
and most of them are in their prime when they get
it. Ureteric stones usually present with severe
pain, colicky in nature, radiating down, burning
micturition, with dark urine and sometimes
nausea, vomiting if very severe requiring opioids
to be administered. They are usually treated with
fluids, antispasmodics and pain killers, in case of
treatment failure, ESWL (extracorporeal shock
wave lithotripsy) and TPL (transurethral
pneumatic lithotripsy) are the preferred options.
They usually pass on spontaneously but multiple
factors related to the local anatomy, stone size,
associated spasm, hydration status and infection,
all can affect whether or not it will pass on without
any help, its commonly noted that stones >5mm
will usually require some form of intervention®’.
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ESWL uses focused sonic energy applied from the
outside the body flush against the skin to break up
the stone by causing vibrations within its internal
structure, its easy, its safe, and no need to give any
pain medication or anesthesia. As a procedure
ESWL is quite straight forward and can be
performed with minimum fuss in outpatient. In
contrast, transurethral pneumatic lithotripsy
requires aseptic measures as a ureteroscope is
guided up the urethra into bladder and then up to
the ureter, then a pneumatic lithotripter device
goes up the scope and fragments the stones at the
level of obstruction, this procedure is minimal
invasive and is a surgical procedure and entails
with it all the requisite surgical complications’.

Razzaghi et al, in their study comparing
pneumatic lithotripters versus holmium laser for
ureteral calculi, concluded that immediate stone-
free rate in pneumatic lithotripsy group was 82.1 %
while in 17.9 % patients stone was pushed
backward. Three of them were managed with
conservative measures while the remaining
patients needed extracorporeal shock wave
lithotripsy. Mean duration of pneumatic lithotripsy
was 7.9+4.2 minutes for this group. Mucosal
damage & postoperative fever occurred in 1.8%
&3.6% of patients' respectively’. A study on the
comparison of efficacies of holmium YAG laser,
and pneumatic lithotripsy in the endoscopic
treatment of ureteral showed that transurethral
pneumatic lithotripsy has 98.4% stones-free rate
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for distal ureter. The operation time was
significantly shorter with less postoperative
analgesics requirement & shorter hospital stay for
transurethral pneumatic lithotripsy®. In a
prospective study for management of distal
ureteric stone Etafy M et al. noted thatin the ESWL
group, the operative time was 43.13 +22.5 min;
the average number of sessions/patients was 1.5
sessions; the average number of SW/patients was
4500 SW/patients; the average energy was 16.5
kV; the average stone burden was 7.8/mm; the
overall stonefree rate was 75% (36/48); and the
average radiation exposure time was 3.5 min’. A
prospective randomized study by Verze P et al.
showed that stone-free rate for distal ureteric
stones treated with ESWL was 92.70% with a
44.88% re-treatment rate and an 11.02% auxiliary
procedure rate’. The rationale of the current study
is to know about the effectiveness of transurethral
pneumatic lithotripsy and extracorporeal shock
wave lithotripsy in treatment of lower ureteric
stones cases in our population because there is
not any recent research available in local adult
population as very few studies in literature tackle
this issue andif they did, most of them were
retrospective analysis, this warranted a
prospective study based on local data. The current
study will contribute to serve as a platform in
devising local guidelines for adopting one
technique in preference to the other, affecting
patient management. The study will lead us
towards the better management of patients with
lower ureteric stone cases.

This study was conducted in Department of
General Surgery and Department of Urology,
Institute of Kidney Diseases, Hayatabad,
Peshawar, from July 2018, to January 2019, a
total duration of 06 months. Study design was
randomized controlled trial. Total number of
patients was 70 , 35 in each group. Keeping a
stone free rate in pneumatic lithotripsy as 98.4%
and 75% respectively as a success rate in ESWL
based on previous study.6,7 significance level
was 5% and power was 90% under WHO sample
size calculation formula.

Sampling Technique
Consecutive non-probability sampling Inclusion
criteria

1. Both genders
2. Age 1810 50
3. Patients with single lower ureteric stone of

10 mm or less in size being unilateral or

bilateral as evident on radiographs or
ultrasound & with symptoms of flank pain
radiating to genitalia for at least 2 weeks.

Exclusion Criteria

1. Patients with solitary kidney as evident on
ultrasonography.

2. Renal insufficiency i.e. serum
creatinine>=3mg/dI.

3. IVU showing a stricture in the ureter one
side only.

4. UTl on urine examination.

5. Transplanted kidney or previous surgery

for ureteric stones known from patient
history & examination.

6. Morbid obesity or pregnancy confirmed on
ultrasound.

7. Bleeding diathesis as evident on clotting
profile.

Data Collection Procedure

All the patients coming to out-patient department,
diagnosed as having lower ureteric calculi &
meeting the selection criteria, was included in the
study. They were randomly distributed into two
groups (A & B) each group having equal number of
patients. Awritten consent both for the procedure
& inclusion in the study was taken, followed by
detailed history and thorough examination.
Ultrasound followed by a KUB x-ray and for tract
assessment an IVU would be done and examined
by a consultant radiologist having at least 2 years
of experience, for the diagnosis of ureteric stone.
TPL treatment group was A, while ESWL (group
B). TPL required the A group to be admitted day
before, while the B(ESWL) group was treated as
outpatient. All the patients were given intravenous
a single dose of diclofenac sodium 50mg post
procedure for pain control in both groups. All
patients were given prophylactic oral ciprofloxacin
500mg twice a day for 5 days. At each visit post
procedure fluoroscopy informed upon the disease
free status of the both groups. Presence of no
stone in ureter on fluoroscopy was termed as
treatment success (100% stone clearance).
Following the procedures, complete stone
clearance was further confirmed by X-ray KUB &
ultrasound which was reported by the same
consultant radiologist. A pre-designed proforma
was used for data collection.

Statistical Analysis

All data was analyzed using SPSS version 20. All
variables like age, gender, duration of illness,
stones size, stone number and efficacy of
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intervention was computed. Chi-square test was
used to compare the success of therapeutic
intervention in both the groups. A P value of less
than 0.05 was considered significant.
Effectiveness is stratified among age, gender and
duration of iliness to see the effect modifiers using
chi square test with P-value < 0.05 was
considered significant. All the results are
presented in the form of tables and charts.

RESULTS

The study was conducted on 70 patients
urolithiasis of size less than 10mm. All patients
were randomly allocated in two groups. Patients in
group A were subjected to tranuretheral
pneumatic lithotripsy (TPL) while patients in group
B were subjected to extracorporeal shock wave
lithotripsy (ESWL).

The mean age of the whole study sample was 35.6
+ 8.5 years. Minimum age of 21 years and
maximum age of 50 years. The difference
between mean age of both groups was statistically
not significant (p 0.665).

While distributing the patients with regards to
gender, there were 70% males compared to 30%
females in the overall sample. The difference of
gender between both groups was statistically not
significant (p0.192).

The mean size of stone of the whole study sample
at presentation was 6.4 + 2.5mm. We categorized
the stones between 1-5mm and > 5-10mm and
compared between both groups which was
statistically not significant (p 0.212). (Graph 01)
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Graph 01: Comparison of stone size
between both groups

The mean duration of illness of the whole study
sample was 4.8 + 1.8months. we categorized the
duration of illness as 2-5 months and > 5-8 months
and compared between both groups (p 1.0).

On follow up, the effectiveness of the procedure in
terms of stone clearance was recorded in 88.6%
of TPL group and 77.1% of ESWL group (p 0.205).
(Table1)

Table 1.
Comparison Of Effectivenss Of Treatment
Between Both Groups (n = 35 Each)

Treatment Groups P
TPL | ESwL |VALUE
31 27
Yes
Effectiveness 88.6% 771%
of treatment 4 8
No 0.205
11.4% 22.9%
35 35
Total
100.0% | 100.0%

In our study, age wise distribution showed
treatment effectiveness of 100% for ESWL in age
group 20-30 years while TPL showed a higher
success rate in patients aged 30 years and above
of 83.3% compared to 63.6% failure of ESWL
Gender wise, females had a higher success rate
with TPL( 84.6%) compared to a failure rate of
ESWL (62.5%) while in male gender, TPL and
ESWL had comparable 90.9% & 88.9% success
rate respectively. In terms of stone size(5mm),
TPL had a 100% treatment effectiveness
compared to ESWL (70%) while stone sized 5-
10mm, TPL and ESWL had equal 80% treatment
effectiveness (Table 2-3).

Table 2.
Baseline Size Of Stone 1-5mm Wise
Stratification Of Effectiveness

Treatment Groups P
TPL | ESwL |VALUE
15 7
Yes
Effectiveness 100.0% | 70.0%
of treatment 0 3
No 0.024
0.0% 30.0%
15 10
Total
100.0% | 100.0%
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Table 3. Baseline Size Of Stone > 5-10mm Wise Stratification Of Effectiveness

Treatment Groups P
TPL | EswL | VALUE
Yes 16 20
) 80.0% 80.0%
Effectiveness of treatment 2 5
No 1.0
20.0% 20.0%
Total 20 25
° 100.0% | 100.0%

Treatment effectiveness of both procedures was
assessed by total duration of illness which show
that in a shorter follow up of 2-3 months, TPL had
treatment effectiveness of 81.8% compared to
ESWL(77.3%) but when the patients were

followed up to 5-8 months, TPL had a success rate
of 100% while in the ESWL, 76.9% were
successfully treated with a 23% failure rate
Graph 02.
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Graph 02: Duration of iliness > 2-5 months wise Stratification of Effectiveness of Treatment

DISCUSSION

Spontaneous clearance of stones is common
enough for ureteric stones, and time should be
given for the stones to pass on by itself .*"* AnAUA
met analysis found that almost all stones less than
5mm will pass in 98% of case subjects, though
also dependent upon the locally anatomical
factors also nonetheless.’ It is imperative for the
attending physician to wait for an appropriate
amount of time 4-6 weeks in ureteric stones with
obstructive features, and only intervene if the
complications are present.""” As in all cases
timing is the key and ensures success” In
retrospect if anyone looks at the data of the
spontaneous clearance there is a clear
connection for the size of stone and spontaneous
clearance, so it is prudent to wait a while
especially in small stones, so that a therapeutic
intervention is better evaluated against other
interventions in terms of efficacy” In our study,

patient aged 30 and above had almost 80%
success rate compared to ESWL with a failure rate
of 63.6% in the specific age group. Arecent study
conducted by Peschel et al states that there are
clear differences between ESWL and TPL,
specifically the TPL is superior in that it's shorter
procedure and a stone free status is achieved in
rather shorter amount of time compared to ESWL
and the study further recommended the TPL as a
firstline treatment option for stones less than 5mm
not passing spontaneously.

Compared with distal ureteral stones, TPL
performed for stones in the proximal ureter have
been associated with lower success rates which
are ascribed to a more difficult access as well as
the proximal migration of stone fragments in TPL.
In some studies it was found that compared with
the ESWL group treatment cost was higher in the
TPL group due to hospitalization and inpatient

J Saidu Med Coll Swat 2021, Vol 11 (4)
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costs.” The best modality for the treatment of
ureteral stones is still debatable.” Patients who
stay far from hospital more probably choose TPL
over ESWL to avoid frequent visits because of its
high success rate for single treatment.” Patient's
economic status also effects satisfaction level of
the patients regarding choice of TPL or ESWL for
treating their ureteral stones especially in a
society like Pakistan where people with middle,
and low-income levels have difficulty in coping
with the costs incurred in private setups.” In
literature there is a controversy regarding the
financial burden on patients."

There are some important factors such as stone
location, size, composition, surgeon's inclination
and patient's choices that play a vital role in the
decision regarding the use of open, laparoscopic,
ESWL or TPL for treating ureteral stones. In
modern day practice, SWL and TPL are
considered as the first-line treatment modalities
for the treating ureteral stones."

Shock wave lithotripsy is a noninvasive
procedure, that do not require much hassel,
however it has its own disadvantages as long
treatment time, high retreatment rate and poor
compliance by the patient.'® AUA
recommendations indicated that ESWL be used
as the first-line of management option for a small
stone (<1 cm) but indications had not been so
clear for using it for proximal ureteral stones of
more than 1 cm.”” The advancement in
technology has led to introduction of small caliber
semi-rigid ureteroscope. A combination of TPL
and intracorporeal lithotripsy has proven to be a
viable alternative to ESWL.” In our study, we
found that TPL had a shortened duration of illness
with treatment success in 80% of patients while
ESWL had a treatment effectiveness of 77.3% in a
2-3 months follow-up but when compared a longer
follow-up of 5-8 months, the treatment TPL was
effective in 100% cases while ESWL had a failure
rate 0f 23.1%.

In a study done in Pakistan it was concluded that
ESWL was the preferred choice of treatment for
proximal ureteral stones, but ureterorenoscopic
manipulation with intracorporeal lithotripsy was
also safe for a quicker relief of symptoms in
patients with proximal ureteral stones.”
Laparoscopic approaches are reasonable
alternatives in cases, where ESWL and TPL have
failed. However, they did not mention the

economic burden of these procedures on the
patients.

In our study, we found that based on stone size 1-
5mm, TPL had a 100% success rate while ESWL
had 30% failure rate and then in the stone size of
5-10mm, TPL and ESWL both had comparable
80% success rate respectively. The success rate
(stone free rate) of TPL has been around 80% in
the proximal ureter. It is seen in literature that TPL
has a higher stone-free rate for stones smaller
than or equal to 10 mm in the distal ureter and
stones bigger larger than 10 mm in the proximal
ureter? It is pertinent here that besides the
influence of stone size and position, the efficiency
of the TPL procedure depends on the experience
of the TPL procedure depends on the experience
and skill of the operating urologist as well.

Besides thinking about all the factors while
deciding a specific treatment modality, priority
should be always given to patient's preference.
Some patients might have concerns regarding the
anesthesia requirement and the invasive nature of
TPL. But there may be other set of patients who
might prefer to have their stone removed and the
pain alleviated at the earliest possible time, thus
avoiding multiple treatment sessions that might be
required in case of SWL as treatment modality.”

Though another study which generated a high
success rate with TPL notes that the added cost is
more complication and longer hospital stay.*
However during the course of our study, we have
had more complications associated with TPL
subgroup with nominal hospital stay of 1 day post
procedure. Lee et al. noted no major differences
regarding patients' satisfaction for either
intervention (TPL or ESWL).” A cost benefit study
carried out in Egypt noted that ESWL was on
average 700 EGP cheaper compared to TPL.(24)
Lee et al. also noted the same in USA with ESWL
being cheaper by 517 dollars from TPL.”
Strangely enough the TPL becomes a cheaper
option compared to ESWL if stones are larger than
10mm, the author attributes this to the number of
sessions required for ESWL to be effective is
much more.”

All interventions failure and success has only one
denominator, stone size”” One another factor in
the context of ESWL for ureteral stones treatment
is the skin to stone distance, which has also a role
in determining stone-free rates.” Significantly in
the age group 20-30 years, the success rate of
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ESWL was 100% in our study which hints at the
significance of skin to stone distance in the context
of ESWL procedure due to the observed fact that
younger people have more lean physiques
(nominal BMI). A recent analysis of the use of the
CT Scan to predict beforehand whether or not the
ESWL treatment would be efficacious based on
the predication of stone composition, did not yield
conclusive outcomes. Further research needs to
be conducted to ascertain that.”* Massoud et al.
stated that in patients who have stones of 500
to1000 HU, factors such as body mass index of
more than 30 kg/m” and a lower calyceal location
make them less suitable for ESWL.* So the
studies done previously have not accounted for
these confounding factors while comparing the
TPL and ESWL modality for the proximal ureter
stones.

Alameddine et al. reported the complications of
TPL including perforation in 5/103 (4.8%) patients
which were treated with double-J stents except
one patient who required nephrostomy tube
placement and a laparotomy for intraperitoneal
drainage of collection.”’ Two patients (1.94%)
developed sepsis. Their initial stone-free rate for
proximal TPL Group was 89%. Their mean stone
size was 10 mm5.5 mm which was smaller. In
another study stone- free rate after TPL was
86.7%.°' In a study by Al-Marhoon et al, in ESWL of
ureteral stones, the majority of the complications
were minor with the most common being the loin
pain in 21% of the patients.” In a study by Salem et
al. complications in the TPL group included 4
cases (4%) having mild extravasation which were
managed by DJ stenting.* Aboutaleb et al.
reported complications including steinstrasse in
34.8% (ESWL group) and 3.7% (TPL group) of the
patients, and ureter perforation in 0% (ESWL) and
7.4% (TPL) of the patients.” While we had ureteral
perforation in 2 cases (1%).

There is marked heterogeneity of evidence in
different papers. The size of stone, whether a
person is morbidly obese, the number of stones,
how often the physician performs the procedure,
technologies used, when all of this is taken into
accountthen we can say which intervention is best
for the patient. Although a landmark study in our
setup,however, we did not take into account the
different factors that may affect stone free rates in
ESWL or TPL groups while comparing the stone
clearance rates for TPL or ESWL for ureteral
stones. Our results need to be investigated more

in larger groups and multicenter prospective
studies

TPL is comparable to the ESWL in terms of its
effectiveness for ureteric calculi of size less than
or equal to 10mm. TPL can be recommended for
quick relief of symptoms but the procedure should
be performed in the center of excellence by the
competent hands. In Pakistan, ESWL is the cost
effective treatment of choice and can be ideal for
people with nominal BMls.
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