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ABSTRACT 
 

Introduction: Urolithiasis is a worldwide health problem with 
significant morbidity. Several modalities are available for 
fragmentation of mid-ureteric stone. Among them pneumatic and 
laser lithotripsy (PL & LL) are commonly practiced. Aim of this study 
was to compare the efficacy and safety between pneumatic and 
laser lithotripsy (holmium: yttrium-aluminum-garnet) in the 
treatment of mid-ureteric stone. Methods: This experimental study 
was conducted in the Department of urology at Bangabandhu 
Sheikh Mujib Medical University (BSMMU) from September, 2020 to 
August, 2022. A total of 110 patients with large mid-ureteric stone 
were enrolled purposively and divided into two groups; PL group(60 
patients treated with the pneumatic lithotripsy) and LL group(50 
patients treated with the laser lithotripsy). Patient demographics, 
stone characteristics, intraoperative parameters and postoperative 
complications were compared between two groups. Results: The 
baseline demographics of patients, stone characteristics and 
duration of mean hospital stay were similar in the two groups. The 
LL group showed significant benefits compared with the PL group in 
terms of mean operative time (p <0.001) and early stone-free rate 
(94% vs 65%, p <0.05), but there was no statistically significant 
difference at the third month (96% vs 91.6%, p >0.05). Stone 
migration was significantly higher in PL group (28.3% vs 8%). The 
other complications, such as ureteric perforation, bleeding, 
postoperative fever and ureteric mucosal injury, were similar in the 
two groups. Conclusion: Both the PL and LL approaches were 
effective and safe for mid ureteral stone but LL had short operative 
time, less stone migration and retreatment rate. 
 

 

1. Associate Professor, Department of urology, Bangabandhu Sheikh Mujib Medical University (BSMMU), 
Dhaka, Bangladesh  

2. Assistant Registrar, Department of Urology, Shaheed M. Mansur Ali Medical College Hospital, 
Sirajganj, Bangladesh 

3. Assistant Registrar, Department of Urology, Shaheed M. Mansur Ali Medical College Hospital, 
Sirajganj, Bangladesh 

4. Assistant Registrar, Department of Urology, Shaheed M. Mansur Ali Medical CollegeHospital, 
Sirajganj, Bangladesh 

5. Assistant Professor, Department of Urology, Shaheed M. Mansur Ali Medical College, Sirajganj 
Bangladesh 

 

*Corresponding author:     urosayedul006@yahoo.com 

NORTH BENGAL MEDICAL COLLEGE JOURNAL [2024], VOL., 10, No. 2 :  10-15 

10 

http://www.nbmc.ac.bd/
mailto:urosayedul006@yahoo.com


 

INTRODUCTION 
 

reteric stone is the classic cause of renal 

colic-type abdominal pain. Mid-ureter is 

the portion which overlies along the 

sacroiliac joint and treatment option may vary 

according location of ureteric stone.1 Treatments 

for ureteric calculi has been evolved from open 

ureterolithotomy to minimally invasive proced-

ures like extracorporeal shock wave lithotripsy 

(ESWL), ureteroscopic lithotripsy and laparos-

copic lithotomy.2 The combination of ureteros-

copy and intra corporeal lithotripsy has proven to 

be a viable alternative to ESWL for the 

management of ureteric calculi.3  Ureteroscopic 

interventions become the main therapeutic way 

for large ureteric stones due to high stone-free 

rate (SFR) and relatively low complications.4 

There are different modalities of ureteric 

extracorporeal lithotripsy. For ureteric intracor-

poreal lithotripsy lasers, pneumatic lithoclast, 

electrohydraulic lithoclast (EHL) and ultrasonic 

lithoclast are used. 

Several factors influence the selection of an 

appropriate procedure including stone size, stone 

composition, the presence of obstruction, 

anatomy of ureter, surgeon experience, the 

availability of necessary equipment and financial 

factors.5,6 Ureterorenoscopy (URS) with lithotripsy 

by either laser (LL) or pneumatic (PL) energy is 

the most widely accepted first-line treatment 

option for large (>10 mm) mid-ureteric stone.7 

Although pneumatic lithotripsy provides high SFR, 

but there is a considerable incidence of stone 

migration. Since the introduction of laser 

lithotripsy, a shift towards its use has been seen, 

especially for its high SFR, a lower incidence of 

stone migration and safety in medical conditions 

like uncorrected coagulopathy. Laser lithotripsy is 

associated with increase in costs and operative 

time.8,9 

There are only a few studies with variable but 
conflicting results that compare laser and 
pneumatic lithotripsy according to their 
fragmentation, intraoperative parameters, com-
plications and stone-free rates.10-13 On the basis 
of these controversies, this experimental study 

was designed to compare the efficacy and safety 
of PL and LL for the treatment of patients with 
mid-ureteric stone. 
 
METHODS 
 

This experimental study was carried out in the 
Department of Urology in Bangabandhu Sheikh 
Mujib Medical University (BSMMU) during the 
period of September, 2020 to August, 2022. 
Study approval was taken from institutional 
review board (IRB)of BSMMU before data 
collection. A total of 110 patients were selected 
by purposive sampling after getting informed 
consent. Inclusion criteria were patient with 
unilateral, single stone (size: 1-2 cm) located in 
the middle part of ureter that had not passed in 
three weeks with the presence of hydronep-
hrosis. Patients with co-morbidities like diabetes 
mellitus, hypertension, and renal failure; solitary 
kidney; ureteral tumor or stricture; who had 
previous Ureterorenoscopy (URS) or ureteral 
surgery were excluded from the study. All the 
patients underwent thorough process of history, 
examination, and investigations. Imaging exami-
nations including renal ultrasonography, plain 
radiography of the kidneys-ureters-bladder 
(KUB), intravenous urography (IVU) or Non-
contrast CT were performed according to 
indication. The laser lithotripsy (LL) group had 50 
patients and pneumatic lithotripsy (PL) group had 
60 patients. Negative urine cultures were 
ensured in every patient of both groups. Spinal 
anesthesia was employed in all patients. A third-
generation cephalosporin (ceftriaxone) was 
administered at induction of anesthesia. 
Ureteroscopy combined with either holmium: 
YAG laser or pneumatic lithotripsy was 
performed by a single urologist using a 7.5 
FrStorzsemi rigid ureteroscope. The patients 
were placed in lithotomy position. The standard 
technique was employed including cystoscopy 
with placement of a 0.038-inch floppy tip guide 
wire past the stone to maintain access and then 
ureteroscope negotiation. Swiss lithoclast with 
1mm probe was used to break the stones in PL 
group. Elevation of head end of the patients were 
done to prevent stone migration but use of 
baskets and ureteric occlusion devices were 
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avoided. The pneumatic settings were five bar 
and the frequency 10 Hz. The laser settings were 
0.8 to 1.0 J per pulse, and the frequency 10 to 15 
Hz. The majority of the patients were treated 
with a 365 m quartz fiber. Continuous irrigation 
with normal saline was used to maintain a clear 
ureteroscopic view when appropriate. In the 
procedure, all the stones were fragmented, 
removed completely and ensured no residual 
stone. A 5-6Fr Double-J stent in retiring all the 
patients which was left for 3 to 4 weeks and 
removed on an outpatient basis. KUB radiography 
was performed routinely on postoperative day 1 
to assess residual stone fragments as well as the 
location of the Double-J stent. Patients were 
considered stone free when no stone >2 mm was 
visualized. Postoperative evaluations were made 

after discharge from hospital at 1 and 3 months 
later. 
Differences in proportions between the PL group 
and LL group were assessed by chi-square test. 
For differences in the continuous variables, 
Student t test was done. A p value <0.05 was 
considered statistically significant. All statistical 
analyses were performed by SPSS 20.0 (SPSS, 
Chicago, IL). 
 
 

RESULTS 
Average age of the patient, male to female ratio, 
BMI, side of stone, stone size and grading of 
hydronephrosis were almost similar between the 
laser and pneumatic lithotripsy groups (Table I). 
 

 

 

Table-I: Demographic and Clinical characteristics of study groups 
Characteristics LL Group (N-50) PL Group (N-60) p-value 
Age in years, (mean± SD) 36.72± 13.31 39.14± 11.22 >0.05 
Sex Ratio M: F 

1.9:1 
M: F 
1.4:1 

>0.05 

Mean BMI (kg/m2) 22.5 24.3 >0.05 
Side of stone, n/N (%) 
Right 
Left 

 
19/50 (38) 
31/50 (62) 

 
27/60 (45) 
33/60 (55) 

>0.05 

Stone size(mm), mean± SD 13.6± 2.43 13.22± 2.81 >0.05 
Hydronephrosis n/N (%) 
Mild 
Moderate 
Severe 

 
13/50 (26) 
30/50 (60) 
07/50 (14) 

 
13/60 (21.6) 
35/60 (58.3) 
12/60 (20.0) 

>0.05 

BMI=body mass index; LL=Laser lithotripsy; PL=Pneumatic lithotripsy  
 

The intraoperative and postoperative findings are 
summarized in Table II. An overall significantly 
increased operative time was reported in PL 
compared to LL group; including X-ray exposure 
time. As can be seen statistically significant 
differences were found in terms of early SFR, 
stone migration in favor of the LL group (P ≤ 
0.05). No significant differences observed 
between groups in term of mean hospital stay 
and volume of irrigation fluid. Intraoperative 
ureteric perforation occurred in two patients 
(One in PL group and one in LL group), who were 
treated with insertion of an internal stent in 
ureter. Eleven patients developed postoperative 
fever,  (7 patients in PL group) that were 

managed conservatively with an uneventful 
course. Five (2 patients in LL group and 3 patients 
in PL group) patients had persistent gross 
hematuria for >24 hours postoperatively, which 
resolved with increased diuresis. Stone migration 
occurred significantly lower in (four patients) LL 
group. Three of them were treated with 
conservative measures as it was partially 
fragmented to small pieces, while the other 
required ESWL. On the other hand, stone 
migration occurred in 14 patients in PL group. 
Four of them later passed spontaneously but the 
other 10 patients required retreatment (4 
patients require pushback PCNL, 4 require LL and 
2 managed by open ureterolithotomy). All 
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patients in both groups were followed up after 
discharge, at 1st and 3rd month. The successful 
fragmentation included complete stone clearance 
evident on a plain KUB radiograph after URS. The 
stone-free rates in immediate postoperative 
period and at the first month were significantly 

greater in the LL group than that in the PL group 
(P <0.05). There was no statistically significant 
difference regarding stone-free rates between 
the two groups when it came to the third month 
(96%vs91.6%,p-0.15). 

 

Table II: Operative and postoperative findings   
Variables LL Group (N=50) PL Group (N=60) p-value 
MOT ± SD, minutes 27.75±9.02 41±12.4 <0.001 
MHS ± SD, days 1.4 ± 2.4 1.6± 3.1 >0.05 
X-ray exposure, minutes (mean± SD) 3.10± 1.0 3.56± 1.18 <0.05 
Irrigation volume, Litre (mean±SD) 11.41± 2.32 11.92± 2.89 >0.05 
 

Complications n/N (%) 
Uretericperforation 
Postoperative fever 
Mucosal injury 
Stone migration 
Gross hematuria 
 

1/50(2) 
4/50(8) 
2/50(4) 
4/50(8) 
2/50(4) 

2/60(3.3) 
7/60(11.7) 
4/60(6.7) 
17/60(28.3) 
3/60(5) 

>0.05 
>0.05 
>0.05 
<0.05 
>0.05 

Immediate SFR, n/N (%) 47/50(94) 39/60(65) <0.05 

SFR, n/N (%) 
1-month 
3-months 

 
47/50(94) 
48/50(96) 

 
48/60(80) 
55/60(91.6) 

 
<0.05 
>0.05 

 N.B.: MOT (Mean operation time); MHS (Mean hospital stay); SFR (Stone free rate) 
 

DISCUSSION 
Improvement in technology of intra corporeal 
stone fragmentation has made it possible to 
successfully access and treat virtually any stone 
within the ureter in a relatively atraumatic 
fashion. Ureterorenoscopy (URS) with lithotripsy 
is the preferred treatment for large mid-ureteric 
stone. Despite the availability of several 
techniques, pneumatic and laser energy are 
preferred for their high stone free rates (SFR)9 
and lower morbidity rates.14,15  The holmium: YAG 
laser can be used to fragment stones of all 
composition with semi-rigid ureteroscopy, with a 
fragmentation rate of 90-100%.16 
There were no statistically significant differences 
in demographic and clinical characteristics in 
both groups in this study. Operative time was 
significantly longer in PL group, which is dissimilar 
with other studies.17,18 This difference probably 
related to the combined fragmentation and 
dusting technique used in LL reducing the need 
for fragment retrieval in comparison to PL in 
which additional time is required for grasping of 

relatively larger stone fragments. As operative 
time was longer in PL, radiation exposure was 
also significantly higher in this group which 
correlates with the study conducted by Nour et 
al.7

 

In this study, immediate stone free rate in LL 
group was significantly high (94%). At 3-month 
follow-up, however, the success rate for PL 
increased to 91.6%, comparable to that of the LL 
group. This discrepancy of stone free rate could 
be the result of the length of follow-up. With a 
longer follow-up, more spontaneous stone 
passage occurred and greater stone-free rate 
could be achieved in both groups. In term of 
efficacy of lithotripsy, Laser has significant 
advantages over the other techniques.19 Although 
some investigators held a viewpoint that patients 
without a stent were not at a higher risk for 
complications and had fewer postoperative 
symptoms than those with a stent,20 a 5/6Fr DJ 
stent was preferred to be inserted to avoid 
postoperative ureteric obstruction by stone 
fragments or blood clots in this study. 
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Migration of a ureteric stone is a common 
complication when using a pneumatic energy 
source.1,18,21 In this study, there was also 
significant stone migration in PL group favoring 
the argument of use of laser lithotripsy. Contrary 
to this finding, no difference was observed in the 
rate of stone migration between PL and LL in 
some studies and a meta-analysis.4,7,9 Elevation of 
head end of the patients were done to prevent 
stone migration but use of baskets and ureteric 
occlusion devices were avoided in this study due 
to the risk of ureteric mucosal injury. PL group 
also required higher re-treatment than LL which 
coincides with the observation of Tipu et al.1 
Although LL had fewer complications, no 
significant differences found in present study 
regarding ureteric perforation, postoperative 
fever, mucosal injury, gross hematuria in 
comparison to PL which is supported by most of 
the studies.4,9,15,22,23 Discordant to our observa-
tions, two studies reported a significantly lower 
complication rate in patients undergoing laser 
lithotripsy.1,24 In a meta-analysis, postoperative 
ureteral stricture rate was significantly higher in 
LL than PL but this comparison was not 
investigated in this study.4,9 
This study conducted in a single center only and 
may not be generalizable to other regions of the 
world. Surgical procedures were performed by 
several surgeons that might lead to bias in our 
results. A randomized study with larger number 
of patients is needed to confirm the results. 
Furthermore, cost analysis of the techniques and 
re-treatment sessions was not evaluated. 
 

CONCLUSION 
This study concluded that, both the Pneumatic 
and Laser Lithotripsy (PL & LL) approaches were 
effective and safe for the treatment of mid 
ureteric stone. LL method had several 
advantages, especially in shorter mean operative 
time, lower risk of radiation hazard and lower 
stone migration rate. 
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