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ABSTRACT 

Background: large urinary bladder calculi can require effective endoscopic fragmentation while avoiding the 

morbidity of open surgery. transurethral nephroscopic pneumatic lithotripsy using the swiss lithoclast is a minimally 

invasive technique described for this purpose. this study assessed stone clearance and perioperative outcomes in 

patients treated at a tertiary urology unit. 

Materials and Methods: A descriptive study was performed at Institute of Kidney Diseases, Hayatabad Medical 

Complex, Peshawar on 86 patients aged 18–65 years with large urinary bladder calculi (>2.5 cm) treated by 

transurethral nephroscopic pneumatic lithotripsy. Consecutive non-probability sampling was used. Stone clearance 

was defined as complete absence of stone on postoperative CT at 14 days. Demographic, stone, operative, hospital-

stay, and complication data were analyzed using descriptive statistics. Stratified comparisons used chi-square or 

Fisher's exact test, with p<0.05 considered significant. 

Results: Mean age was 50.56±8.29 years, mean BMI 28.30±2.76 kg/m², and mean stone size 37.66±8.14 mm. 

Complete stone clearance was achieved in 83/86 patients (96.5%; 95% CI 90.2–98.8%). Clearance was 100% for 

single stones and 86.4% for multiple stones (Fisher's exact p=0.015). Intraoperative complications occurred in 7 

(8.1%) and postoperative complications in 15 (17.4%). Non-clearance was observed in three patients, all with 

multiple stones, and these patients had larger stones, longer lithotripsy time, and longer hospital stay. 

Conclusion: Transurethral nephroscopic pneumatic lithotripsy using the Swiss Lithoclast achieved a high stone 

clearance rate of 96.5% in this dataset, with acceptable reported perioperative complications. Multiple-stone disease 

was associated with the observed failures and may identify patients requiring particular procedural planning. 
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INTRODUCTION 

Urinary bladder calculi remain an important urological problem and may cause lower urinary tract symptoms, 

recurrent infection, hematuria, obstruction, and impaired quality of life. Although bladder stones represent a smaller 

proportion of urinary calculi than renal and ureteric stones, large or hard calculi can create substantial treatment 

challenges, particularly when a minimally invasive approach is preferred (1,2). 

The management of bladder stones has evolved with advances in endoscopic equipment and intracorporeal 

lithotripsy. Transurethral approaches avoid the abdominal incision associated with open cystolithotomy and can 

provide effective stone fragmentation with shorter recovery. Pneumatic lithotripsy uses mechanically generated 

ballistic energy to fragment the calculus into removable pieces and is valued for its relative simplicity, availability, 

and cost-effectiveness (2–4). 

The Swiss Lithoclast pneumatic system has been used for urinary stone fragmentation, including large bladder 

calculi. Its combination with a nephroscope provides a relatively large working channel and direct visualization, 

facilitating fragmentation and evacuation of stone debris (5,6). Published experience has reported high clearance 

rates. In particular, the study cited in the present synopsis reported a 94.1% clearance rate after transurethral 

nephroscopic pneumatic fragmentation of large bladder calculi using the pneumatic Swiss Lithoclast (6). 

Despite encouraging results, outcomes can vary according to stone burden, number of calculi, patient characteristics, 

equipment, and operator experience. The synopsis for the present study therefore proposes assessment of stone 

clearance in patients with large bladder calculi treated at the Institute of Kidney Diseases, MTI-HMC, Peshawar, 
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using a standardized transurethral nephroscopic pneumatic technique. The study objective was to determine the 

stone clearance rate of transurethral nephroscopic pneumatic lithotripsy for the management of large urinary bladder 

calculi using the pneumatic Swiss Lithoclast. 

 

MATERIALS AND METHODS 

This descriptive study was conducted in the Department of Urology, Institute of Kidney Diseases, MTI-HMC, 

Peshawar from April 2026 to July 2026. The study protocol specified completion after the required sample size 

following synopsis approval. The calculated sample size was 86, based on an anticipated stone clearance rate of 

94.1%, 5% margin of error, and 95% confidence level. Consecutive non-probability sampling was specified in the 

protocol (6). 

Patients of either sex aged 18–65 years were eligible when they had large urinary bladder calculi. Large urinary 

bladder calculus was operationally defined on CT as a calculus measuring >2.5 cm, with a very bright intravesical 

focus, round/oval configuration, and sharp margins. Patients with coagulopathy or bleeding diathesis, neurogenic 

bladder, bladder malignancy, or urosepsis were excluded. 

Patients underwent clinical and medical assessment, with age, sex, BMI, residence, stone characteristics, hospital 

stay, lithotripsy time, complications, and stone clearance recorded on the study proforma. Surgical treatment was 

performed under spinal anesthesia after preoperative antibiotic prophylaxis. Cystoscopy was initially used to 

document stone characteristics. A 26-French nephroscopic sheath with obturator was introduced transurethrally into 

the bladder, followed by removal of the obturator and continuous sterile irrigation. A rigid nephroscope was 

advanced through the sheath. The Swiss Lithoclast pneumatic energy device was used to fragment the calculi into 

particulate debris, which was evacuated with irrigation and suction. Final cystoscopic inspection was performed to 

assess clearance, and a 16-French urinary catheter was placed for postoperative drainage (6). 

Stone clearance was defined as complete freedom from stone confirmed by postoperative CT 14 days after surgery. 

The supplied dataset contained 86 records, corresponding exactly to the protocol-calculated sample size. For 

analysis, categorical variables were summarized as frequencies and percentages. Continuous variables were assessed 

for normality; because the principal continuous variables were not normally distributed by Shapiro–Wilk testing, 

they are presented as median (interquartile range [IQR]) where appropriate, while overall means and standard 

deviations are also provided for descriptive completeness. Associations between stone clearance and categorical 

variables were assessed using chi-square or Fisher's exact test. Continuous variables according to clearance status 

were compared using the Mann–Whitney U test. Statistical significance was set at p<0.05. 

For stratification, age was grouped as <50 versus ≥50 years, BMI as <30 versus ≥30 kg/m², and stone laterality as 

single versus multiple, consistent with clinically interpretable groupings for the supplied dataset. No values were 

imputed or altered. Ethical approval and institutional permissions were specified in the source synopsis and should 

be documented in the final submission record before publication. 

 

RESULTS 

A total of 86 patients were included. There were 43 males and 43 females, with equal representation of rural and 

urban residents. Mean age was 50.56±8.29 years and mean BMI was 28.30±2.76 kg/m². The mean stone size was 

37.66±8.14 mm, mean hospital stay was 2.87±1.03 days, and mean lithotripsy time was 57.07±14.60 minutes. 

Single stones were recorded in 64 patients (74.4%), whereas 22 (25.6%) had multiple stones. Complete stone 

clearance was achieved in 83 patients (96.5%), while three patients (3.5%) had residual stone on postoperative 

assessment. The 95% confidence interval for the observed clearance proportion was 90.2%–98.8%. 

Intraoperative complications were recorded in 7 patients (8.1%) and postoperative complications in 15 (17.4%). 

Four patients had both intraoperative and postoperative complications. The dataset did not specify complication type 

beyond the binary fields used in analysis; therefore, individual complication diagnoses were not inferred. 

Stone clearance was 100% among patients with single stones compared with 86.4% among those with multiple 

stones; this difference was statistically significant by Fisher's exact test (p=0.015). Clearance did not differ 

significantly by sex (p=0.241) or residence (p=0.241). Patients aged ≥50 years had 93.3% clearance compared with 

100% among those aged <50 years (p=0.243). Patients with BMI ≥30 kg/m² had 88.9% clearance compared with 

100% among those with BMI <30 kg/m² (Fisher's exact p=0.029). 

Patients without clearance had a median age of 64 years, BMI 33.8 kg/m², stone size 53 mm, hospital stay 5 days, 

and lithotripsy time 86 minutes, compared with medians of 50 years, 27.8 kg/m², 36 mm, 2 days, and 54 minutes, 

respectively, among patients with successful clearance. These differences were statistically significant by Mann–

Whitney testing, although the non-clearance group contained only three patients and therefore these comparisons 

should be interpreted cautiously. 

 

Table 1. Baseline demographic, stone, and procedural characteristics. 

Variable Value 

Total Patients 86 (100.0%) 
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Age, Mean±SD 50.56±8.29 years 

BMI, Mean±SD 28.30±2.76 kg/m² 

Stone size, Mean±SD 37.66±8.14 mm 

Hospital stay, Mean±SD 2.87±1.03 days 

Lithotripsy time, Mean±SD 57.07±14.60 min 

Male 43 (50.0%) 

Female 43 (50.0%) 

Urban residence 43 (50.0%) 

Rural residence 43 (50.0%) 

Single stone 64 (74.4%) 

Multiple stones 22 (25.6%) 

 

Table 2. Stone clearance and reported perioperative complications. 

Outcome / complication n (%) 

Stone clearance: Yes 83 (96.5%) 

Stone clearance: No 3 (3.5%) 

Intraoperative complication: Yes 7 (8.1%) 

Intraoperative complication: No 79 (91.9%) 

Postoperative complication: Yes 15 (17.4%) 

Postoperative complication: No 71 (82.6%) 

Both intra- and postoperative complications 4 (4.7%) 

Any reported intra-/postoperative complication 18 (20.9%) 

 

Table 3. Stone clearance according to selected patient and stone characteristics. 

Stratification Clearance Yes n/N (%) Clearance No n/N (%) p value 

Sex: Male 43/43 (100.0) 0/43 (0.0) 0.241* 

Sex: Female 40/43 (93.0) 3/43 (7.0)  

Residence: Urban 43/43 (100.0) 0/43 (0.0) 0.241* 

Residence: Rural 40/43 (93.0) 3/43 (7.0)  

Age <50 years 41/41 (100.0) 0/41 (0.0) 0.243* 

Age ≥50 years 42/45 (93.3) 3/45 (6.7)  

BMI <30 kg/m² 59/59 (100.0) 0/59 (0.0) 0.029* 

BMI ≥30 kg/m² 24/27 (88.9) 3/27 (11.1)  

Single stone 64/64 (100.0) 0/64 (0.0) 0.015* 

Multiple stones 19/22 (86.4) 3/22 (13.6)  

*Fisher's exact test; two-sided. p<0.05 was considered statistically significant. 

 

Table 4. Continuous variables according to stone-clearance status. 

Variable Clearance Yes (n=83), 

median (IQR) 

Clearance No (n=3), 

median (IQR) 

Mann–Whitney p 

Age, years 50 (43.5–57.0) 64 (64.0–64.5) 0.003 

BMI, kg/m² 27.8 (25.95–30.25) 33.8 (33.65–34.0) 0.004 

Stone size, mm 36 (30–44) 53 (52.5–53.5) 0.003 

Hospital stay, days 2 (2–3) 5 (5–5) 0.004 

Lithotripsy time, min 54 (44.5–68) 86 (85.5–87) 0.004 

 

DISCUSSION 

The present analysis of 86 patients demonstrated a stone clearance rate of 96.5% following transurethral 

nephroscopic pneumatic lithotripsy with the Swiss Lithoclast. This result is consistent with the high clearance 

reported in previous experience and is numerically higher than the 94.1% rate cited in the study synopsis (6). The 

difference should not be interpreted as superiority because the present dataset is small, single-center, and contains 

only three unsuccessful cases. 

The high clearance rate supports the technical feasibility of the transurethral nephroscopic approach for large 

bladder calculi. The endoscopic route avoids the incision and tissue disruption associated with open cystolithotomy, 

while pneumatic energy provides controlled mechanical fragmentation. Previous literature has similarly described 
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transurethral endoscopic treatment as an effective alternative to open surgery, particularly with modern endoscopic 

equipment (2–5,9). 

Stone number was the clearest factor associated with treatment success in this dataset. All 64 patients with a single 

stone achieved clearance, compared with 19 of 22 patients with multiple stones (86.4%), yielding a significant 

Fisher's exact p value of 0.015. Multiple calculi may create a greater cumulative stone burden and can require 

repeated repositioning, prolonged fragmentation, and more extensive evacuation. The association observed here is 

clinically plausible, although the dataset does not permit causal inference. 

Stone size also appeared important. The three patients without clearance had a median stone size of 53 mm, whereas 

the clearance group had a median of 36 mm. The same unsuccessful cases had longer median lithotripsy time and 

hospital stay. These findings suggest that greater stone burden may increase procedural complexity. However, 

because all three failures occurred in older patients with multiple stones and high BMI, the individual contribution 

of each factor cannot be separated reliably. 

BMI showed a statistically significant association after dichotomization at 30 kg/m², with 100% clearance below 30 

kg/m² and 88.9% clearance at or above 30 kg/m². This result should be interpreted cautiously because only three 

patients experienced failure and all three were in the BMI ≥30 kg/m² group. The study was not powered for 

multivariable analysis, and therefore BMI cannot be regarded as an independent predictor on the basis of these data. 

Sex and residence were not significantly associated with clearance. The equal numbers of men and women and 

equal numbers of urban and rural participants make the descriptive comparisons straightforward, but the absence of 

statistical significance does not establish equivalence. Larger datasets would be required to determine whether 

demographic factors influence outcomes after adjustment for stone burden and other procedural characteristics. 

Perioperative complications were reported in 8.1% intraoperatively and 17.4% postoperatively. Four patients 

experienced both categories. The supplied dataset does not identify the exact type or severity of each complication, 

so no further clinical classification has been made. Notably, complications were more frequent among the three 

patients without clearance, but this association is based on very small numbers and should not be interpreted as 

evidence that complications cause treatment failure. 

The broader endourological literature supports the use of minimally invasive stone-treatment strategies selected 

according to stone burden, location, anatomy, available equipment, and operator expertise. Contemporary European 

and American guidance emphasizes individualized endoscopic management and careful assessment of stone 

characteristics before intervention (10-13). 

For bladder calculi specifically, the literature describes stone size, number, urinary stasis, bladder outlet obstruction, 

infection, and underlying urological pathology as clinically relevant considerations in treatment planning (16-20). 

Endoscopic cystolithotripsy has progressively replaced open surgery in many appropriately selected patients because 

it can achieve effective fragmentation without an abdominal incision (4,20-22). 

The choice of intracorporeal energy source also influences procedural characteristics. Pneumatic lithotripsy remains 

a practical mechanical fragmentation modality, while laser systems have expanded the range of endoscopic stone-

treatment options. Comparative evidence suggests that the selection of pneumatic or laser technology should 

consider stone composition, size, equipment availability, operative efficiency, and surgeon experience rather than 

relying on a single modality for all patients (2,3,10,23-25). 

Patient selection and prevention of recurrence are also important. Urolithiasis guidelines recommend evaluation for 

underlying metabolic and anatomical contributors, appropriate stone analysis, and prevention strategies after 

treatment, particularly in patients with recurrent or high-risk stone disease (13-15,26-28). In bladder-stone patients, 

assessment for bladder outlet obstruction, infection, foreign bodies, neurogenic dysfunction, and other predisposing 

conditions may be relevant to long-term outcomes (17-20,29,30). 

The study has several strengths, including complete inclusion of the 86 records corresponding to the protocol-

calculated sample size, direct assessment of stone clearance using the predefined postoperative CT criterion, and 

availability of stone size, number, lithotripsy time, hospital stay, and complication data. These variables permit a 

clinically meaningful description of the procedure and its immediate outcomes. 

The limitations are important. The study is descriptive and single-center, with consecutive non-probability sampling, 

limiting generalizability. Only three treatment failures were present, preventing reliable multivariable prediction 

modelling. The dataset also contains binary complication fields without specific diagnoses or grading, and it does 

not provide information on stone composition, underlying bladder outlet obstruction, urinary tract infection status 

beyond the exclusion criterion, metabolic evaluation, prostate size, or long-term recurrence. The reported association 

between multiple stones and clearance therefore requires confirmation in larger prospective cohorts. 

 

CONCLUSION 

Transurethral nephroscopic pneumatic lithotripsy using the pneumatic Swiss Lithoclast achieved a high stone 

clearance rate of 96.5% among the 86 patients with large urinary bladder calculi included in this dataset. Single-

stone disease had complete clearance, whereas clearance was lower among patients with multiple stones. The overall 

reported complication burden was acceptable within the limitations of the available data. Larger studies with 
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detailed complication classification, stone composition, underlying bladder pathology, and longer follow-up are 

needed to confirm predictors of successful clearance and recurrence. 
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