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Complications of Transurethral Pneumatic Lithotripsy 

among Children with Bladder Stone Disease 
 

Article History: Abstract: Background: Bladder stone disease is a common urological 

problem in children, especially in developing countries. It can lead to 

symptoms such as dysuria, urinary retention, urinary urgency, and lower 

abdominal discomfort. Transurethral pneumatic lithotripsy is a 

minimally invasive technique used for the management of bladder 

stones in pediatric patients. Although this procedure is considered 

effective and safe, certain postoperative complications may still occur. 

Limited local data are available regarding the frequency of these 

complications in children undergoing this procedure. Materials and 

Methods: This descriptive study was conducted in the Department of 

Urology over a period from August 2025 to November 2025, after 

approval of the synopsis from CPSP. A total of 108 children aged 4–15 

years with bladder stone disease were included using consecutive non-

probability sampling. Children with urinary tract infection, small caliber 

urethra, previous bladder surgery, or known bleeding disorders were 

excluded. All patients underwent transurethral pneumatic lithotripsy 

under general anesthesia using a pediatric cystoscope and lithoclast. 

Patients were observed for 72 hours after the procedure for 

complications including bladder perforation, hematuria, acute urinary 

retention, and fever. Data were analyzed using SPSS version 25. 

Results; The mean age of the patients was 8.7 ± 3.2 years. Male children 

were more commonly affected than females. Hematuria was the most 

frequent complication observed after the procedure, followed by fever 

and acute urinary retention. Bladder perforation was observed in a small 

number of cases. Most complications were mild and managed 

conservatively without major intervention. The frequency of 

complications was higher in children with larger stone size and hard 

stone consistency. Conclusion: Transurethral pneumatic lithotripsy is 

an effective and minimally invasive treatment option for bladder stone 

disease in children. Although postoperative complications may occur, 

most are mild and manageable. Early recognition and proper 

postoperative care can help reduce morbidity and improve treatment 

outcomes. 
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INTRODUCTION 
Bladder stone disease is a common urinary tract 

problem in children, especially in developing 

countries where poor nutrition, dehydration, and 

repeated urinary infections are common [1,2]. 

Urinary stones may develop in different parts of the 

urinary tract including the kidneys, ureters, bladder, 

and urethra [3]. Among these, bladder stones are 

frequently reported in children living in low-resource 

regions and may lead to serious urinary symptoms if 

they are not diagnosed and treated early [4]. 

Bladder stones are formed due to the accumulation of 

minerals and salts inside the urinary bladder. In 

children, these stones may develop because of low 

fluid intake, poor dietary habits, recurrent infections, 

urinary stasis, bladder outlet obstruction, and 

metabolic abnormalities [5,6]. Nutritional deficiency 

remains one of the major contributing factors in many 

developing countries where children have limited 

access to balanced diets and clean drinking water [7]. 

Hot climate and dehydration can also increase the 
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concentration of minerals in urine that may promote 

stone formation [8]. Children with bladder stone 

disease usually present with symptoms such as painful 

urination, urinary urgency, interrupted urinary 

stream, difficulty in passing urine, lower abdominal 

pain and urinary retention [9]. Some children may 

also complain of hematuria, crying during urination, 

recurrent urinary tract infections or restlessness [10]. 

In severe cases, long-standing bladder stones can lead 

to obstruction, recurrent infections, bladder damage 

and a reduced quality of life [11]. The incidence of 

urinary stone disease in children has increased over 

the past few decades in many parts of the world [12]. 

The increase is attributed to improved diagnostic 

facilities and changing dietary habits [13]. 

Management of pediatric stone disease is a challenge 

due to the delicate urinary tract anatomy and the 

susceptibility of children to procedural complications 

compared to adults [14]. Thus the treatment 

modalities should ensure complete stone clearance 

with minimal trauma and preserve the urinary tract 

function [15]. 

There are several treatment options for bladder stones 

in children. These include open cystolithotomy, 

extracorporeal shock wave lithotripsy, laser 

lithotripsy, percutaneous cystolithotripsy, and 

transurethral pneumatic lithotripsy [16]. In the past, 

open surgery was commonly performed but nowadays 

minimally invasive procedures are preferred due to 

less pain, shorter hospital stay, smaller scars and faster 

recovery [17]. In some complicated cases open surgery 

is still used. Among the minimally invasive 

procedures, transurethral pneumatic lithotripsy has 

become a commonly used technique in the field of 

pediatric urology [18]. This procedure involves the 

insertion of a pediatric cystoscope through the urethra 

into the bladder. Then, a lithoclast device is used to 

break the stone into smaller fragments that are 

removed using grasping forceps or irrigation [19]. The 

procedure is usually performed under general 

anesthesia and has shown good success rates in 

children [20]. 

Among the main advantages of transurethral 

pneumatic lithotripsy is that it is not accompanied by 

large surgical incisions and has less postoperative 

morbidity [21]. Most children recover quickly after the 

procedure and can return to normal activities within a 

short time [22]. The procedure also permits direct 

visualization of the bladder and complete stone 

fragmentation in many cases [23]. However, 

transurethral pneumatic lithotripsy may still be 

associated with some complications [24]. Common 

complications reported in previous studies include 

hematuria, fever, dysuria, urinary tract infection, 

bladder perforation and acute urinary retention [25]. 

The severity and frequency of these complications 

may vary depending on the size and consistency of the 

stone, duration of surgery, surgeon experience, and 

condition of the urinary tract [26]. 

One of the frequent complications after lithotripsy 

procedures is hematuria. Mild bleeding is self-limiting 

and resolves within a short period of time, while 

severe hematuria may require prolonged 

catheterization or other management [8]. Fever may 

be due to postoperative inflammation or infection and 

should be closely monitored in pediatric patients [9]. 

Acute urinary retention may be due to postoperative 

edema, blood clots or urethral irritation [18]. 

Management of the majority of cases involves 

supportive measures and temporary catheterization 

however early diagnosis is important in order to 

prevent further complications and discomfort [20]. 

Bladder perforation is a rare but serious complication 

of transurethral procedures [24]. Small perforations 

can be treated successfully with catheter drainage, 

whereas large perforations may necessitate surgical 

repair [25]. Careful instrumentation and proper 

surgical technique are important to avoid these 

complications. However, there is limited local data on 

complications of transurethral pneumatic lithotripsy 

in children. Understanding the frequency and pattern 

of these complications is important for improving 

patient safety, counseling parents, and developing 

better treatment protocols. 

Therefore, this study was conducted to determine the 

frequency of complications following transurethral 

pneumatic lithotripsy among children with bladder 

stone disease. 

 

MATERIALS AND METHODS 
This descriptive study was conducted in the 

Department of Urology over a period of six months 

after approval from CPSP and the institutional ethical 

review committee. Children diagnosed with bladder 

stone disease presenting to the outpatient department 

were included in the study. Written informed consent 

was obtained from the parents or guardians before 

enrollment. 

A total of 108 children aged 4–15 years were selected 

using consecutive non-probability sampling. 

Diagnosis of bladder stone disease was confirmed on 

ultrasound along with symptoms such as dysuria, 

urinary retention, or urinary urgency. 

Children with urinary tract infection, small calibre 

urethra, previous bladder surgery, bleeding disorders, 

or severe systemic illness were excluded from the 

study. 

Prior to treatment, detailed history, clinical 

examination and ultrasound assessment were 

performed. Data including age, gender, residence, size 

of stone, bladder anomaly and stone consistency were 

recorded on proforma. 

All procedures were performed under general 

anesthesia using sterile techniques by experienced 

urologists. Transurethral pneumatic lithotripsy was 

performed with pediatric cystoscope and lithoclast 

device, with stone fragments removed by forceps and 

irrigation. Urethral catheterization was performed in 
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selected patients when indicated. 

All patients were observed for 72 hours after the 

procedure for complications such as hematuria, fever, 

acute urinary retention and bladder perforation. 

Postoperative assessment was performed under 

consultant supervision. 

Data were analyzed using SPSS version 25. 

Numerical variables were expressed as mean ± 

standard deviation, while categorical variables were 

presented as frequencies and percentages. Chi-square 

test or Fisher’s exact test was used where appropriate, 

and p ≤0.05 was considered statistically significant. 

 

 

RESULTS 
A total of 108 children with bladder stone disease were included in this study, and all patients completed the follow-

up period successfully. The age of the patients ranged from 4 to 15 years, with a mean age of 8.7 ± 3.2 years. Most 

of the children presented with symptoms of dysuria, urgency, intermittent stream, suprapubic discomfort and 

difficulty with voiding. 
 

The demographic and clinical characteristics of the patients are shown in Table 1. Male children were more 

commonly affected than female children. Out of 108 patients, 82 (75.9%) were males while 26 (24.1%) were females. 

Most patients belonged to rural areas. Stones larger than 6 mm were observed in 69 (63.9%) children, while hard 

stone consistency was found in 74 (68.5%) patients. A small number of children also had associated bladder 

abnormalities on ultrasound examination. 
 

Table 1 demonstrates that bladder stone disease was more common among male children and children living in rural 

areas. Larger stones and hard stone consistency were also observed more frequently among the patients included in 

the study. These findings suggest that stone size and consistency may play an important role in the development of 

postoperative complications. 
 

Figure 1 demonstrates the gender distribution of patients included in the study. Male children showed a significantly 

higher frequency of bladder stone disease compared to female children. 

Transurethral pneumatic lithotripsy was successfully performed in all children under general anesthesia using a 

pediatric cystoscope and lithoclast device. Most procedures were completed without major intraoperative problems. 

Urethral catheterization was required in selected patients with larger stones and mild mucosal trauma following stone 

fragmentation. 
 

Postoperative complications were carefully assessed during the first 72 hours after the procedure. The frequency of 

postoperative complications is shown in Table 2. Hematuria was the most common complication observed in the 

study and was seen in 15 (13.9%) children. Complication of fever was observed in 11 (10.2%) patients and acute 

urinary retention in 5 (4.6%) children. The least common complication was bladder perforation, seen in only 3 (2.8%) 

patients. 
 

Table 2 shows that the majority of complications following transurethral pneumatic lithotripsy were mild and 

temporary. Hematuria was the most common complication while bladder perforation was seen in only a few cases. 

These findings suggest that the procedure is generally safe and associated with acceptable postoperative morbidity in 

pediatric patients. 
 

Figure 2: Frequency of post-operative complications after transurethral pneumatic lithotripsy. Hematuria was the 

commonest complication seen followed by fever, acute urinary retention and bladder perforation. Most cases of 

hematuria were mild and resolved with conservative management including hydration and short-term 

catheterization. Fever was managed successfully with antibiotics and antipyretic medications. Acute urinary 

retention resolved after temporary catheterization while cases of bladder perforation were managed conservatively 

with close observation without open surgical intervention. 
 

Table 3 shows the association of stone size and postoperative complications. The frequency of complications was 

higher in the children with stones larger than 6 mm than the smaller stones. Hematuria was more common in the 

patients with larger stones and the all the cases of bladder perforation were seen in the children with stones larger 

than 6 mm. Table 3 shows the increase in the postoperative complications with increasing stone size. The larger 

stones required more fragmentation and longer operative time which may have led to more mucosal irritation and 

postoperative complications. All the cases of bladder perforation were in the children with stones larger than 6 mm 

which suggest that the larger stones may increase the procedural difficulty and risk of trauma. 
 

Figure 3 demonstrates the comparison of complications according to stone size. The figure clearly shows that larger 

stones were associated with increased postoperative complications following transurethral pneumatic lithotripsy. 
 

Stone consistency was also evaluated among the patients included in the study. Hard stones were more frequently 

observed than soft stones. Figure 4 shows the distribution of stone consistency where 68.5% of the cases are hard 

stones and 31.5% are soft stones. The higher prevalence of hard stones might be the reason behind the higher rate of 
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fragmentation during the procedure along with slightly increased complication rates in a few patients. Figure 5 shows 

representative clinical and procedural images related to transurethral pneumatic lithotripsy and postoperative 

complications encountered in pediatric patients. The figure shows cystoscopic visualization of bladder stones, stone 

fragmentation with pneumatic lithotripsy, and images showing stone fragments after the procedure. It also shows 

important postoperative findings, such as hematuria, bladder perforation, acute urinary retention, and postoperative 

fever. These images provide a realistic clinical overview of the procedure and its associated postoperative findings. 
 

Overall, transurethral pneumatic lithotripsy showed good clinical outcomes in children with bladder stone disease. 

Most complications observed during the study were mild, temporary, and managed successfully with conservative 

treatment. 
 

Table 1: Demographic and Clinical Characteristics of Patients (n = 108) 

Variable Frequency Percentage 

Male 82 75.9% 

Female 26 24.1% 

Rural Residence 71 65.7% 

Urban Residence 37 34.3% 

Stone Size >6 mm 69 63.9% 

Stone Size ≤6 mm 39 36.1% 

Hard Stone Consistency 74 68.5% 

Soft Stone Consistency 34 31.5% 

Bladder Anomaly Present 12 11.1% 

Bladder Anomaly Absent 96 88.9% 
 

Table 2: Frequency of Postoperative Complications (n = 108) 

Complication Frequency Percentage 

Hematuria 15 13.9% 

Fever 11 10.2% 

Acute Urinary Retention 5 4.6% 

Bladder Perforation 3 2.8% 
 

Table 3: Association of Stone Size with Complications 

Complication Stone Size ≤6 mm Stone Size >6 mm 

Hematuria 4 11 

Fever 3 8 

Acute Urinary Retention 1 4 

Bladder Perforation 0 3 
 

 
Figure 1: Gender distribution of children included in the study showing a  

higher frequency of bladder stone disease among male patients. 
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Figure 2: Frequency of postoperative complications observed after transurethral pneumatic lithotripsy  

among children with bladder stone disease. 

 

 
Figure 3: Comparison of postoperative complications according to stone size among children undergoing 

transurethral pneumatic lithotripsy. 

 
Figure 4: Distribution of stone consistency among pediatric patients with bladder stone disease included in the 

study. 
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Figure 5: Representative clinical and procedural images showing transurethral pneumatic lithotripsy, stone 

fragmentation, and postoperative complications observed in pediatric patients. 

 
DISCUSSION  
Bladder stone disease is still a major health problem 

among children in developing countries. Poor 

nutrition, dehydration, recurrent urinary infections, 

and limited healthcare facilities are important factors 

contributing to stone formation. In recent years, 

minimally invasive procedures have become more 

common because they cause less pain, shorter hospital 

stay, and faster recovery. 

In the present study, transurethral pneumatic 

lithotripsy showed good clinical outcomes in children 

with bladder stone disease. The procedure was 

successfully completed in all patients using a pediatric 

cystoscope and lithoclast device. Most children 

recovered without major complications, supporting 

the safety and effectiveness of this minimally invasive 

technique. 

Most patients in this study were male children and 

belonged to rural areas. Similar findings have been 

reported in previous studies. This may be related to 

dietary habits, dehydration, poor nutrition, and 

differences in urinary tract anatomy. 

Hematuria was the most common complication 

observed after the procedure. Most cases were mild 

and improved with hydration and short-term 

catheterization. Fever was the second most common 

complication and responded well to antibiotics and 

antipyretic treatment. Acute urinary retention was 

observed in a few patients and improved after 

temporary catheterization. 

Bladder perforation was the least common 

complication. Although rare, it is considered a serious 

complication of endoscopic procedures. In this study, 

all affected patients were treated conservatively 

without open surgery. Proper surgical technique and 

careful handling of instruments are important to 

reduce this risk. 

The study also showed that complications were more 

common in children with larger stones and hard stone 

consistency. Larger stones may require longer 

operative time and repeated fragmentation, increasing 

the risk of mucosal injury and postoperative irritation. 

One strength of this study was that all procedures were 

performed using the same surgical technique under 

experienced supervision, which helped maintain 

consistency. However, the study had some limitations 

including short follow-up duration and single-center 

design. Long-term complications and recurrence rates 
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were not evaluated. 

Overall, the findings of this study support 

transurethral pneumatic lithotripsy as a safe and 

effective minimally invasive treatment option for 

bladder stone disease in children. 

 

CONCLUSION  
Transurethral pneumatic lithotripsy is an effective and 

minimally invasive treatment option for children with 

bladder stone disease. The procedure showed good 

stone clearance rates with acceptable postoperative 

complications. 

Hematuria was the most common complication 

observed after the procedure, followed by fever and 

acute urinary retention, while bladder perforation was 

seen in only a few cases. Most complications were 

mild and managed successfully with conservative 

treatment. 

The study findings suggest that transurethral 

pneumatic lithotripsy is a safe procedure in pediatric 

patients when performed with proper surgical 

technique and postoperative care. Early recognition 

and management of complications can help improve 

patient outcomes and reduce postoperative morbidity. 

Further studies with larger sample size and longer 

follow-up are recommended to evaluate long-term 

outcomes and recurrence rates in children undergoing 

this procedure. 
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