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INTRODUCTION
Urinary bladder stones, although they comprise only 5% of all 
urinary stones, are responsible for 14% of hospital admissions [1,2]. 
Most bladder stones are symptomatic and lead to lower urinary 
tract symptoms, infections, pain, haematuria, and, rarely, bladder 
cancer and renal failure [3-6]. Bladder stones can be treated using 
open cystolithotomy, cystolitholapaxy, Extracorporeal Shock Wave 
Lithotripsy (ESWL), suprapubic percutaneous cystolithotripsy, 
and transurethral cystolithotripsy [7]. Open cystolithotomy, the 
traditional method of bladder stone removal, is associated with 
increased morbidity and prolonged hospital stays and is rarely 
performed nowadays, except in cases of giant bladder stones 
[5,6,8]. Cystolitholapaxy, where bladder stones are crushed using 
mechanical lithotrites, has significant side effects such as bladder 
perforation and gross haematuria [9]. Shock wave lithotripsy for 
bladder stones is not satisfactory due to its variable success rate, 
poor evacuation, and high recurrence [9].

Conventionally, in percutaneous suprapubic cystolithotripsy and 
transurethral cystolithotripsy, a 30 F Amplatz sheath and a 24 
F nephroscope are used, respectively, to deliver ultrasound or 
pneumatic energy to break the stones [10,11]. Both procedures 

are usually performed under regional or general anaesthesia and 
may be associated with significant morbidities. Holmium laser has 
transformed the treatment of bladder stones since the energy can be 
delivered through a small endoscope. This procedure is associated 
with limited pain and may be performed as a day-care procedure 
[12-15]. 

At our center, small bladder stones were treated with transurethral 
holmium laser cystolithotripsy under local anaesthesia [16]. However, 
during the COVID-19 pandemic in our area, patients could not be 
admitted due to administrative reasons. As a result, these patients 
underwent transurethral pneumatic cystolithotripsy under local 
anaesthesia as a day-care procedure. This study was conducted to 
assess the safety and intensity of pain associated with transurethral 
pneumatic cystolithotripsy under local anaesthesia as a day-care 
procedure.

MATERIALS AND METHODS
This retrospective hospital-based descriptive study was conducted in 
the Department of Urology at the North Eastern Indira Gandhi Regional 
Institute of Health and Medical Sciences (NEIGRIHMS), Shillong, 
India, from June 2022 to January 2024. Sampling was done using 
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ABSTRACT
Introduction: Urinary bladder stones comprise only 5% of 
all urinary stones but are responsible for 14% of hospital 
admissions. Various types of treatment for bladder stones 
include open cystolithotomy, extracorporeal shock wave 
lithotripsy, cystolitholapaxy, and percutaneous suprapubic or 
transurethral cystolithotripsy.

Aim: To report the safety and intensity of pain associated with 
transurethral pneumatic cystolithotripsy under local anaesthesia 
in adult patients as a day-care procedure.

Materials and Methods: This retrospective hospital-based 
descriptive study was conducted in the Department of Urology 
at the North Eastern Indira Gandhi Regional Institute of Health 
and Medical Sciences (NEIGRIHMS), Shillong, India, from June 
2022 to January 2024, 34 patients (33 men and 1 woman) with 
symptomatic urinary bladder stones underwent transurethral 
pneumatic cystolithotripsy under local anaesthesia as a day-
care procedure. Patient’s sex, age, symptoms, complete blood 
count, kidney function tests, random blood sugar, glycated 
haemoglobin (HbA1c), coagulation profile and urine analysis 
were collected from hospital records. Stone size and number 
were collected from kidney, ureter and bladder (KUB) X-ray, 
ultrasonography and in some cases, intravenous urography and 
CT scan (non-contrast) reports. Ten minutes after the instillation 

of 10 mL of 2% lignocaine jelly into the urethra, pneumatic energy 
was delivered using a 9.5 F semi-rigid ureteroscope (Karl Storz, 
Germany). Pain during the procedure was assessed using the 
Visual Analogue Scale (VAS). The operating time and status of 
fragmentation and clearance of the stone were also recorded. 
These data were entered and analysed using Microsoft Excel 
Software version 2019. Continuous variables were presented 
as mean and standard deviation or range, while categorical 
variables were expressed as frequencies and percentages.

Results: The mean patient age was 38 years, and the mean 
stone size was 13.9 mm. The mean operating time was 15.4 
minutes. Complete stone fragmentation and clearance were 
achieved in 30 out of 34 patients (88.2%), with a mean VAS 
score of 2.5. All patients who had a successful procedure had 
stones ≤20 mm. Mild haematuria was observed in 25 patients 
(73.5%). There were no bladder perforations and no mortality. 
The procedure failed in four patients, who subsequently 
underwent cystolithotripsy under spinal anaesthesia.

Conclusion: Transurethral pneumatic cystolithotripsy under 
local anaesthesia as a day-care procedure was safe and 
effective. Adult patients tolerated the procedure well. Therefore, 
it is a viable treatment option for urinary bladder stones of size 
up to 20 mm in adult patients.
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dysuria (36.8%), suprapubic pain (36.8%), and haematuria 
(10.5%). Out of these 38 patients, five had positive urine cultures 
(E. Coli-3, Enterococcus faecalis-1, Acinetobacter baumannii-1). 
Four patients were excluded from the total cohort (stone >4 cm-1, 
patient not willing for the procedure-1, paraplegia-1, benign 
prostatic hyperplasia-1). Therefore, 34 patients (33 men and 1 
woman) underwent transurethral pneumatic cystolithotripsy under 
local anaesthesia as a day-care procedure and were included in 
the analysis.

The mean age of the patients was 38 years (range 20 to 70). The 
mean stone size was 13.9 mm (SD, 5.7 mm; range 5 to 30 mm). 
The mean operating time was 15.4 minutes (range 5 to 60). The 
mean VAS score was 2.5 (SD, 1.1; range 1 to 6). Complete stone 
fragmentation and clearance were achieved in 30 patients (88.2%) 
[Table/Fig-1]. Thirty patients (88.2%) received analgesic injections 
(Paracetamol or Diclofenac). Twenty-five patients (73.5%) developed 
mild haematuria, which subsided with hydration within 24 hours. 
One patient developed a fever, which resolved with intravenous 
antibiotics. Patients who had a successful procedure had stones 
≤20 mm. There were no major complications, such as bladder 
perforation or gross haematuria requiring bladder irrigation. The 
stones were not sent for analysis. In our series, the procedure could 
not be completed in four patients. Their mean stone size was 21.8 
mm, and the mean VAS score was 3.3. These patients underwent 
transurethral cystolithotripsy under spinal anaesthesia on the next 
operational day. After a mean follow-up of 2.4 months (range 1 to 
6 months), no recurrent stones or urethral strictures were detected. 
[Table/Fig-2] shows a case of a bladder stone presenting with acute 
urinary retention.

convenience sampling, and all patients who attended the department 
during the study period were included. Ethical approval for the study 
was obtained from the Institutional Ethics Committee, with approval 
number: NEIGR/IEC/M14/F35/2024 dated 19th February 2024.

Inclusion criteria: Adult patients (age >18 years, both males and 
females) with urinary bladder stones who underwent transurethral 
pneumatic cystolithotripsy under local anaesthesia as a day-care 
procedure and who consented to be included in the study were 
included.

Exclusion criteria: Children, stones >4 cm, paraplegia, stricture 
urethra, coexisting ureteric or renal stones, and benign prostatic 
hyperplasia were excluded.

Study Procedure
A detailed medical history was taken, and patients underwent a 
complete physical examination. The patients then had a complete 
haemogram, renal function tests, electrolyte tests, random blood 
sugar, glycated haemoglobin (HbA1c) estimation, coagulation profile 
studies (PT, PTT, INR), urinalysis, and urine culture. In some cases, 
a Prostate Specific Antigen (PSA) test was performed. A Kidney, 
Ureter, and Bladder (KUB) X-ray was done in all cases, and renal and 
bladder ultrasonography, intravenous urogram, and non-contrast CT 
scans were performed as indicated. The stone size was recorded 
as the largest dimension measured by KUB X-ray. Based on the 
urine culture report, appropriate antibiotics were given thirty minutes 
before the procedure. Injection Ceftriaxone (1 gm, intravenous) was 
administered to patients with a sterile urine culture.

The operation was carried out in the outpatient minor operating 
room. The patients were positioned in the semi-lithotomy position 
with continuous monitoring of pulse, blood pressure, and oxygen 
saturation. Ten minutes after instilling 10 mL of 2% lignocaine 
jelly into the urethra, an 8 F infant feeding tube was inserted into 
the bladder for urine drainage and optimal bladder distension 
during the procedure. A 9.5 F semi-rigid ureteroscope (Karl Storz, 
Germany) was inserted into the bladder. The bladder stone was 
fragmented using pneumatic energy (Swiss Lithoclast) with a 
0.8 mm lithoclast probe. Stone fragmentation continued until all 
fragments were small enough to be passed via the urethra. The 
operation time was calculated from the insertion of the infant 
feeding tube to the removal of the ureteroscope. Pain during the 
procedure was assessed using the Visual Analog Scale (VAS). 
Analgesic injection (Diclofenac Sodium 75 mg, intramuscular, or 
Paracetamol 1 gm, intravenous) was given upon request. At the 
end of the procedure, the bladder was kept distended, and no 
Foley catheter was placed. The patients then passed the stone 
fragments along with urine.

Tablet Tamsulosin 0.4 mg was prescribed to be taken at night for ten 
days, Tablet Flavoxate 200 mg three times a day for five days, and 
Tablet Aceclofenac 100 mg to be taken as needed. Complete stone 
clearance was defined as the absence of residual stones on KUB 
X-ray done on the 10th postoperative day. Patients were followed 
up at 1, 2, 3, 6, and 12 months. At each follow-up, KUB X-ray was 
performed in all cases, and post-void residual urine and uroflowmetry 
were conducted if the patients complained of a poor urinary stream.

STATISTICAL ANALYSIS
Data were entered and analysed using Microsoft Excel software 
version 2019. Continuous variables were presented as mean 
(standard deviation or range), while categorical variables were 
expressed as frequencies or percentages.

RESULTS
Between June 2022 and January 2024, 38 adult patients 
presented with symptomatic bladder stones [Table/Fig-1]. The 
most common symptoms were acute urinary retention (52.6%), 

Variables Values

Total patients in the study 38

Total patients excluded 4

Total patients recruited 34 (33 men, 1 woman)

Mean age (SD) 38 years (12.3 years)

Presenting symptoms
Acute urinary retention-20 (52.6%); dysuria-14 (36.8%); 

suprapubic pain-14 (36.8%); haematuria-4 (10.5%)

Mean stone size (SD) 13.9 mm (5.7 mm)

Mean pain score (VAS) 2.5 (1.1)

Mean operating time (SD) 15.4 min (10.7 min)

Complete stone clearance 30 patients (88.2%)

Postoperative 
complications 

Haematuria-25, fever-1

[Table/Fig-1]:	 Patients and treatment characteristics.

[Table/Fig-2]:	 a) A 36-year-old man with bladder stone (arrow) presenting with 
acute urinary retention; b) The stone (star) was crushed using lithoclast probe 
(triangle); c) Postoperative radiograph showed complete clearance of the stone.

DISCUSSION
In our study, 34 adult patients underwent transurethral pneumatic 
cystolithotripsy under local anaesthesia. All procedures were 
performed in the minor operation theater of the outpatient 
department. The procedure was highly successful, with complete 
stone fragmentation and clearance achieved in 88.2% of patients. 
The patients tolerated the procedure well, with a mean pain VAS 
score of 2.5. The procedure was relatively safe, with no significant 
morbidity. To the best of our knowledge, this is the first report 
of patients with bladder stones who underwent transurethral 
cystolithotripsy under local anaesthesia as a day-care procedure.
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Bladder stones can also be treated with either Holmium or Thulium 
laser under local anaesthesia as an outpatient procedure [14,15, 
17]. However, Holmium or Thulium laser machines and fibers are 
expensive and not available in many developing countries. On 
the other hand, pneumatic lithotripters and probes are relatively 
inexpensive, and the energy generators are easy to maintain. 
Therefore, in developing countries where laser equipment is not 
available for the treatment of bladder stones, pneumatic energy 
is a viable alternative to Holmium laser for treating bladder 
stones [18].

At our center, Holmium laser was used to fragment bladder stones 
up to 2 cm in adults under local anaesthesia in the main operating 
theater [16]. The patients were admitted the day before the 
operation and discharged one day after the procedure. However, 
during the COVID-19 epidemic in our area, patients could not be 
admitted due to administrative reasons. Consequently, patients 
with  bladder  stones and urinary retention were catheterised and 
sent home with a Foley catheter. Many patients, however, were 
unwilling to leave the hospital with a Foley catheter. Since the 
electrical plug point was installed in the main operating theater and 
the Holmium laser machine (Lumenis) is heavy and not suitable 
for transportation to the outpatient department, patients were 
offered transurethral pneumatic cystolithotripsy (Swiss Lithoclast) 
under local anaesthesia as a day-care procedure. This procedure 
appeared to work satisfactorily, and patients tolerated it reasonably 
well. As a result, we continued this treatment even after the COVID-
19 epidemic was over.

Tzortzis et al., performed suprapubic percutaneous cystolithotripsy 
under local anaesthesia in 31 adult patients. Complete stone 
clearance was achieved in 96.78% of patients, and the pain 
score was similar to that of rigid cystoscopy [19]. In our series, 
all patients who had successful procedures had stones ≤20 
mm. Therefore, we propose that this procedure can be used for 
patients with bladder stones smaller than 20 mm in size and with 
a normal bladder outlet anatomy. Larger bladder stones, hard 
stones, and patients with Benign Prostatic Hyperplasia (BPH) can 
be treated with either percutaneous or transurethral cystolithotripsy 
under regional anaesthesia [10,20-22]. We found the procedure 
to be relatively safe. Mild haematuria was observed in 73.5% of 
patients, and all cases of haematuria subsided with hydration 
within 24 hours. One patient developed a fever, which resolved with 
intravenous antibiotics. Complications such as mild haematuria, 
gross haematuria requiring bladder irrigation, fever, urinary tract 
infection, and epididymitis have been reported in similar published 
studies [18-20,23].

In our study, a 9.5 F semi-rigid ureteroscope was used, and there 
was no need for urethral dilation, unlike traditional transurethral 
cystolithotripsy procedures, which typically require urethral dilation 
to accommodate a 24 F nephroscope [10,21,24]. No Foley 
catheter was placed at the end of the procedure, and the patient 
passed the fragmented stones spontaneously. Thus, the chance of 
developing urethral injury and subsequent urethral stricture is likely 
to be low after pneumatic transurethral cystolithotripsy under local 
anaesthesia.

One main disadvantage of using pneumatic energy to break stones 
is stone migration. This can be mitigated to a certain extent by 
holding the stone against the bladder wall and keeping the bladder 
optimally distended during the operation.

The use of local anaesthesia for the removal of bladder stones 
avoids the complications associated with regional or general 
anaesthesia and makes the treatment more cost-effective [19]. 
Conducting the procedure as a day-care treatment avoids hospital 
admission, reducing the cost of treatment and the risk of nosocomial 
infections [25].

Limitation(s)
The study was retrospective with a small sample size. The type 
of stones was not known, as stone analysis was not conducted. 
Follow-up was inadequate. Prospective, multicenter, well-designed 
studies with larger sample sizes are needed to verify and expand 
the conclusions of this study.

CONCLUSION(S)
Transurethral pneumatic cystolithotripsy under local anaesthesia as 
a day-care procedure was well tolerated by adult patients. Thus, it 
is a viable alternative treatment for urinary bladder stones up to 20 
mm in size in adult patients.
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