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Abstract

The objective of this study was to compare the efficacies and complications of Laser Litho-
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tripsy (LL) and Pneumatic Lithotripsy (PNL) in the treatments of distal ureteric calculi by
ureterorenoscopic techniques for patients admitted to the hospital in a prospective randomized
controlled trial.  They underwent either control trial ureterorenoscopic technique auxillary with
ureteric fragmentation Laser Lithotripsy (LL) or Pneumatic Lithotripsy (PNL) depending on surgi-
cal indications. Patients were all randomized by label ed case by case, proceeded to under go surgical
procedure either by spinal or general anaesthesia. Statistical analyse of surgical results were con-
ducted by comparing of stone free rates and complications of both surgical techniques.

From May 31, 2012 to January 7, 2013, 84 patients were enrolled into this study. While 42
patients underwent Laser Lithotripsy and the others 42 patients with Pneumatic Lithotripsy. Overall
efficacy of both techniques in stone free rate were not statistically different 97.62 percent of Laser
Lithotripsy and 92.86 percent by Pneumatic Lithotripsy. Nevertheless complications of Pneumatic
Lithotripsy were higher in multiple aspects of 19.05 percent stone retropulsion, 21.43 percent re-
quiring auxillary introduced double - J ureteric stent insertion, 2.38 percent urosepsis and 2.38 per-
cent incidentally sustained severe postoperative pain.

In conclusion, Laser Lithotripsy and Pneumatic Lithotripsy were not different in efficacy of
stone fragmentation but serious complicationswere found higher in the Pneumatic Lithotripsy group.

Laser Lithotripsy, Pneumatic Lithotripsy, distal ureteric calculi, ureterorenoscopy

| ntroduction

For decades, treatment of urinary calculi hasbeen
changed in all aspects including to initia diagnosis,
imaging assisted mandatory equipment and definitive
treatments of calculi in any part of urinary system.®
Stone disease was initially difficult and reluctant for
many surgeonsto manipulate in case of abnormal and

unusual stone burdens with anatomical abnormalities
such as large staghorn calculi, double collecting sys-
tem, horseshoe kidney, calyceal diverticulum and more
complex in various majority cases of abnormal uri-
nary tract systems. First line treatment of stone dis-
ease such asrenal calculi, ureteric calculi, vesical cal-
culi and urethral calculi for patients who registered to
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be operated was open technique procedure.? How-
ever currently ongoing and progresstowards¢minimal
invasive procedureé changed visions of surgeons. In
stead of open surgical technigque, noninvasive surgery
by “Endoscopic Surgery” or “Endourology” or “En-
doscopic Urosurgery” has been introduced. As such,
L aparoscopic surgery, Percutaneous Nephrolithotomy
(PCNL), Ureterorenoscopy (URS) and Electromag-
netic Shockwave Lithotripsy (ESWL) were new
choices of the procedures for urinary calculi treat-
ment.®49 |n the aspect of ureteric calculi evaluation
based on of treatment outcomes, knowledge of Lithot-
ripsy that not only clinical endoscopic aspects of all
procedures that influenced efficacy of treatment, but
also their power to fracture stone should have been
consequently taken into consideration .

Knowledge of power sourcesfor stone fragmen-
tation have been in a progressed as such, Ultrasonic
Lithotripsy, Pneumatic Lithotripsy, Laser Lithotripsy
and Electromagnetic Lithotripsy were all sources of
Lithotripsy inacurrently day.®” Ureteric calculi could
be manipulated with multimodality power to make
stone fragmentati on subsequently aswell astreatment
of calculi in general population. Auxillary ureterore-
noscopy with Pneumatic Lithotripsy or Laser Lithot-
ripsy and extracorporeal shock wave Lithotripsy were
previously assessed in a retrospectively analysis on
the aspects of treatment results for stone fragmenta-
tion in many multicenter institutional hospital.®°9
Although the treatment efficacy of ureteric calculi
manipulated with three major sources of Lithotripsy
have been reported. Analyzed data seemed like that
fragmentation of Laser Lithotripsy has been shownto
be superior to other modalities but analyzed datawere
not significantly sufficient to justify the result of treat-
ments. ™Y In this aspect, the effective treatment for
ureteric calculi with fragmentation modality for laser
power and pneumatic power fragmentation were com-
pared.

Methods

The study was approved by the Institutional Eth-
icsReview Board of Bhuddasothorn hospital, ID num-
ber EC - CA 033/2555. Patients affected with distal
ureteric obstruction and having indications for surgi-
cal intervention were enrolled in to this study from
May 31, 2012 to January 7, 2013. Case by case pro-
spective label randomized controlled trial was inter-
preted to specify a source of Lithotripsy either Laser
Lithotripsy or Pneumatic Lithotripsy. Inclusion crite-
riawere a patient aged 18 - 60 years who diagnosed
withipsilateral singleureteric calculi obstruction, with
less than 2 centimeter size of stones located at distal
part of ureter. Intravenous Pyelography (1VP), Retro-
grade Pyelography (RP) or Ultrasonography (USG)
were confirmed for diagnosis in each specific indi-
vidual patient in case of normal renal function. Exclu-
sion criteriawere a patient who could not control any
of active underlying problems six weeks before pro-
tocol started such as Diabetes Méellitus (DM), Hy-
pertension (HT), Congestive Heart Failure (CHF), |s-
chemic Heart Disease (IHD) and Chronic Obstructive
Pulmonary Disease (COPD). Congenital anomalies of
urinary system or previous surgery in urologic system
before study had been also ruled out. All patientswere
evaluated by plain KUB films at the end of second
and fourth week after surgery had been completed.
Stone free was defined as fragmented stones pieces
having been washed out from ureter that invisiblefrom
plain KUB films. All patients were treated with stan-
dard hospital health care nursing system protocol, an-
tibiotics were used only in the first 24 hours postop-
eratively but if situation indicated that postoperative
fever remained; antibiotic has been prolonged until
clinically improved.

Surgical techniques

All patients were performed under single
urosurgeon with minimal endourologic surgery by
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using semirigid ureterorenoscopy under spinal anaes-
thesiaor general anaesthesiadepended on anaesthetic
patient problems. Pneumatic Lithotripsy was con-
ducted by central pipeline air pressure system. Laser
Lithotripsy was regulated by Homium laser Lithot-
ripsy powered setting at 12 watts, frequency 10 Hertz,
energy 1.20 Joule Homium fiber of 550 micrometers.
Duration of Laser Lithotripsy procedure time started
fromthefirst pulsion of laser power has been released
to fragment stone and Pneumatic Lithotripsy was
started from first pulsion of pneumatic power hasbeen
released as well as Laser Lithotripsy. Operative time
of both procedures proceeded until size of stone had
fragmented to minimal pieces that could be flushed
out spontaneously. Fragmented stones after fragmen-
tation have been conducted were not removed in or-
der to evaluate passing stone rates, augmented medi-
cations for stone pulsion were not indicated. Efficacy
of treatment was evaluated by overall stone freerate.

Statistic analysis

Datawere analyzed by statistic analysis. Descrip-
tiveresults of continuous variableswere expressed as
mean, standard deviation (SD) and categorical vari-
ables were expressed as number and percent. Statisti-
cal comparisons were made using independent paired
t - test for average stone size and time of fragmenta-
tion and Fisher’s exact test for comparison of overall
stone freerate with the p - value of lessthan 0.05 was
considered statistically significant. The calculated
number of patientswas based on preliminary datafrom
previously study in these modalities.

Results

Between May 31, 2012 and January 7, 2013,
overall 84 patients were enrolled in this study for sur-
gical ureterorenoscopic stone fragmentation with 42
randomized patients labeled to Laser Lithotripsy and
42 patients were labeled to Pneumatic Lithotripsy.

Average age was 41.857 , 8.784 SD in Laser Lithot-
ripsy group and 41.691, 8.518 SD in Pneumatic Lithot-
ripsy group, males were more affected with ureteric
calculi obstruction than females in both Laser and
Pneumatic Lithotripsy group (73.81% : 26.19% in
Laser Lithotripsy and 80.95% : 19.05% in Pneumatic
Lithotripsy) which total overall male : female was
77.38 percent : 22.62 percent. The data showed that
73.81 percent of ureteric calculi were on the left side
and 26.19 percent were on the right side in Laser
Lithotripsy group. Meanwhile 64.29 percent of ure-
teric calculi were on the left side and 35.71 percent
were on theright sidein Pneumatic Lithotripsy group
yet the average stones sizeswere 0.755 cm, 0.167 SD
in Laser Lithotripsy group and 0.664 cm, 0.188SD in
Pneumatic Lithotripsy group. The largest stone size
was 1.20 centimeters in both the Laser Lithotripsy
group and Pneumatic Lithotripsy group as shown in
(Table 1). The study showed overall stone free rate
was 97.62 percent in Laser Lithotripsy group and 92.86
percent in Pneumatic Lithotripsy group. Time to be
stone free was found in 95.24 percent at the end of
second week and 2.38 percent at the end of the fourth
week inthe Laser Lithotripsy yet 71.42 percent at the
end of second week and 21.43 percent at the end of
the fourth week in the Pneumatic Lithotripsy. After
the fourth week some stones remain in 2.38 percent
of the Laser Lithotripsy group and 7.15 percent of the
Pneumatic Lithotripsy. They diminished after the
twelveth week of the follow up. The complications
werefound stoneretropulsion (19.05%) leading needs
of auxillary double Jureteric stent (21.43%), and uro-
sepsis (2.38%). Severe postoperative pain  remained
2.38 percent in both Laser Lithotripsy and Pneumatic
Lithotripsy group (Table 2).

It was shown that Laser Lithotripsy was more
effective for stone fragmentation than Pneumatic
Lithotripsy based on the overall stonefreerate of 97.62
percent and 92.86 percent respectively (Table 2) but
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Table 1 Characteristics of the patients

Parameters

Number (%)

Laser Lithotripsy (n = 42) Pneumatic Lithotripsy (n = 42)

Average age, SD (years) (range)

41.857, 8.784 (27 - 59)

41.691, 8.518 (26 - 59)

Sex

Male 31 (73.81) 34 (80.95)

Female 11 (26.19) 8 (19.05)
Stone site

Right 11 (26.19) 15 (35.71)

Left 31 (73.81) 27 (64.29)
Average stone size (centimeter) 0.755, 0.167 0.664, 0.188
Largest stone size (centimeter) 1.20 1.20
Table 2 Comparison of overall stone free rates and complications of both procedures

Number (%)
Parameters
Laser Lithotripsy (n = 42) Pneumatic Lithotripsy (n = 42)

Surgical times (minutes) 13.039, 5.630 7.943, 5.143
Time to stone free (weeks)

2 40(95.24) 30 (71.42)

4 1 (2.38) 9(21.43)

12 1 (2.38) 3 (7.15)
Overall stone free rate 97.62 92.86
Complications

Stone retropulsion 0 (0) 8 (19.05)

Auxillary D - J ureteric stent 0 (0) 9(21.43)

Urosepsis 0 (0) 1 (2.38)

Severe postoperative pain 1 (2.38) 1 (2.38)
Table 3 Comparison of the stone fragmentation of Laser Lithotripsy and Pneumatic Lithotripsy

Effectiveness Laser Lithotripsy Pneumatic Lithotripsy Total P-value
Fail fragmentation 1 3 4 0.615
Complete fragmentation 41 39 80
Total 42 42 84
p < 0.05 Fisher exact test
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Table 4 Underlying diseases

n (%)
Underlying disease Laser Lithotripsy Pneumatic Lithotripsy

(n=42) (n = 42)
Diabetes mellitus 4 (9.52) 3 (7.14)
Essential hypertension 12 (28.57) 14 (33.33)
Dyslipidemia 9 (21.43) 8 (19.05)
Chronic obstructive pulmonary disease 3 (7.14) 3 (7.14)
Bones and joints disorder (2.38) 0 (0)
Table 5 Data of average stone size and time of fragmentation

Laser Lithotripsy Pneumatic Lithotripsy
Data analysis (n =42) (n =42) t P
Mean SD Mean SD

Average stone size (centimeter) 0.755 0.167 0.664 0.188 2.328 0.110
Time of fragmentation (minute) 13.039 5.630 7.943 5.143 4.331 0.00002

p < 0.05 independent paired t-test

Their difference failed to show statistic significant
(Table 3).

The average size of stone in Laser Lithotripsy
group were insignificantly larger than that of Pneu-
matic Lithotripsy group yet times spent to fragment
stone in Laser Lithotripsy were significantly longer
than in Pneumatic Lithotripsy (Table 5). Overall effi-
cacy of stone fragmentation by both techniques were
not significant specifically different by statistic p <
0.05 insignificantly (Table 3).

Discussion

Seong Soo Jeon et a revealed that Laser Lithot-
ripsy was better in terms of stone free rate as well as
minimal complication ratesthan Pneumatic Lithotripsy
compatible with this study.®® According to previous
study of Peh OH et a reported that Holmium: Yag
Laser Lithotripsy is significant in both effective and

safety procedure.*® The development of Swiss Pneu-
matic Lithoclast was created in Switzerland in 1989

and clinical research result was published in the early
1990sfor urinary calculi.¥ Thedisadvantage of Pneu-
matic Lithotripsy was stone retropulsion that was
found incidentally. In this study it likewise needed to
retain double J ureteric stent for internal urinary
diversion.*¥ Serious complication of urosepsis oc-
curred in situation of fragmented stone piece obstruc-
tion or abnormal host defense mechanism of patients.
The disadvantage of Laser Lithotripsy is considered
relating to costly device and strict eye protection . The
means of surgical time was longer for Laser Litho-
tripsy than Pneumatic Lithotripsy because of tech-
niques and mechanisms of procedures but surgical re-
sults from previous studies were favourable to Laser
Lithotripsy because of phototherma mechanism to
vaporization of ureteric calculi regardless of stone
composition; these data were compatible with other
studies.*® Besides these data, the study was shown
that stone fragmented pieces from Laser Lithotripsy
were smaller than those from Pneumatic Lithotripsy
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resulting in easier passing than that of fragmented
stones Pneumatic Lithotripsy. Based on time of frag-
mented stones disappearancein thefollow up by plain
KUB filmsat the second and fourth week after opera-
tion performed, stone free rates were 95.24 percent at
the end of the second week for Laser Lithotripsy and
71.42 percent for Pneumatic Lithotripsy and only 2.38
percent sustained for Laser Lithotripsy compare to
21.43 percent sustained in Pneumatic Lithotripsy but
surgical times of Laser Lithotripsy was aso longer
than that of Pneumatic Lithotripsy in order to make
small particles of stone fragmentation in due process.
It isworth noted that no further operation was needed
because no stone fragmentation particles left after 3
months follow up by plain KUB films.

Otherwise, athough the effective results of the
study for stone fragmentation were not significant
statistic ally which led to precise decision making
how to use any kind of lithotripter, yet if considered
operative complications, surgical operation with La-
ser Lithotripsy would be superior. All results of this
evaluation of lithotripter sources has been shown that
Laser Lithotripsy seemsto be superior comparing with
Pneumatic Lithotripsy but statistically evaluated data
showed that it is yet to be confirmed. Otherwise, the
number of population in the study should be further
evaluated to establish its power of analysis.

Conclusion

Laser Lithotripsy is a superior modalities more
than Pneumatic Lithotripsy for stone fragmentation
and less complication than Pneumatic Lithotripsy.

Potential conflicts of interest

None.
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