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ABSTRACT
Objective: This study aims to compare mini-percutaneous cystolithotripsy and transurethral cystolithotripsy in children with 
bladder stones at our hospital.

Materials and Methods: A total of 84 patients were divided equally (42 in each group) into two groups (A and B) based on 
self-selection of stone size, and the type of management was decided by the researcher after clinical examination. Mini-per-
cutaneous cystolithotripsy was performed on patients in Group A utilizing a mini-nephroscope and a 15 Fr access sheath.  
4.5/6 Fr or 6/7.5 Fr pediatric ureteroscopes were used to treat transurethral cystolithotripsy in patients in Group B. A Holmi-
um YAG laser was used to break apart the stone.

Results: Patients in group A had an average age of 8.38 ± 3.48 months, while those in group B were 8.30 ± 3.23 months 
old. Of the 84 patients, 49 (58.33%) were male and 35 (41.67%) were female, with a male-to-female ratio of 1.4:1. In my 
study, the mean operative time for group A (mini-percutaneous cystolithotripsy) was 31.43 ± 5.43 minutes, and for group B 
(transurethral cystolithotripsy), it was 39.52 ± 7.31 minutes, with a p-value of 0.0001.

Conclusion: PCCL allows for easier fragmentation, quicker extraction of larger bladder stone fragments, fewer urethral com-
plications, and reduced operative time.
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INTRODUCTION
Although bladder stones are not commonly found 

in young people, they pose specific challenges for diag-
nosis and treatment. 1 Although bladder stones are more 
frequently seen in adults, children can also develop these 
crystalline formations. In the evolving field of therapeutic 
options, two notable procedures have gained recognition 
for their effectiveness in treating bladder stones in chil-
dren: mini-percutaneous cystolithotripsy. 2-4

Mini-percutaneous cystolithotripsy is a less inva-
sive method for removing bladder stones. This technique 
involves making a small incision in the lower abdomen 
and inserting a narrow-diameter nephroscope. 5 This en-
ables direct visualization and feeling of the stones in the 

bladder. After examination, the stones are broken up using 
laser or ultrasonic energy, and the fragments are then re-
moved by vacuum. 6

A surgical technique called transurethral cystolith-
otripsy removes the need for external incisions by entering 
the bladder through the urethra. A cystoscope is inserted 
into the bladder via the urethra to perform this surgery. 7 
The cystoscope is equipped with a lithotripsy tool, such as 
a laser or pneumatic lithotripter, which breaks the stones 
into smaller pieces. These smaller fragments can be ex-
pelled through urination or removed using a cystoscope. 
8 For larger stones, mini-percutaneous cystolithotripsy is 
typically the best option because it provides rapid and 
direct access to the stone. 9 A less invasive approach 
suitable for small stones or when protecting the urethra 
is crucial is transurethral cystolithotripsy. 10 According to a 
study, children with bladder stones required an average of 
33.5±8.42 minutes for mini-percutaneous cystolithotripsy 
and 38.2±6.76 minutes for transurethral cystolithotripsy. 11

Given the limited local literature on the subject, the 
aim of this study is to compare transurethral and mini-per-
cutaneous cystolithotripsy in children with bladder stones 
at our hospital. This comparison is expected to evolve as 
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technological and surgical advances continue, offering 
more sophisticated and tailored methods to address the 
specific challenges of bladder stones in children.

MATERIALS AND METHODS
The study included 84 patients (42 in each group) 

who presented to the Department of Urology, Khyber 
Teaching Hospital, Peshawar (from January 2025 to Au-
gust 2025). The Sample size calculation is performed 
by the WHO sample size calculator with the help of the 
following assumptions: mean operative time in mini-per-
cutaneous cystolithotripsy (33.5+8.42 min) in children 
with bladder stones, mean operative time in transurethral 
cystolithotripsy (38.2+6.76 min) in children with bladder 
stones, confidence level of 95%, and power of 80%. The 
determined sample size is 84 (42 in each group). 11 After 
obtaining approval from the hospital’s ethics committee, 
research was initiated. The patients’ guardians were given 
a brief explanation of the study’s purpose and benefits, 
and reassured that there would be no risks associated 
with participating. Written informed consent was obtained 
from each patient’s guardians.

Patients aged 1 to 12 months with urinary bladder 
stones (presenting with dark-colored or cloudy urine, he-
maturia, and dysuria) were included. Diagnosis was con-
firmed through ultrasound examination showing bright 
echoes within the bladder lumen and a shadow posterior-
ly. Patients with bladder dysfunction, outlet obstruction, or 
neurological defects were excluded.

A total of 84 patients were equally divided into two 
groups (42 each) (A and B) based on self-selection of 
stone size, and the researcher decided the management 
type after clinical examination.

Mini-percutaneous cystolithotripsy was performed 
on patients in Group A using a mini-nephroscope and a 
15 Fr access sheath. After filling the bladder with saline, 
the first puncture was guided by ultrasound. A screw dila-
tor was used for single-step dilation, and a 15 Fr access 
sheath was inserted into the bladder. The stone was frag-
mented with a mini-nephroscope, and the pieces were 
removed using the “vacuum-cleaner effect.” Post-surgery, 
steri-strips were applied to dress the puncture site without 
sutures. No suprapubic catheter was inserted. All patients 
had a 6 or 8 Fr plain or Foley’s urethral catheter placed 
for 24-hour drainage. For transurethral cystolithotripsy in 
Group B, 4.5/6 Fr or 6/7.5 Fr pediatric ureteroscopes were 
used. A Holmium YAG laser was employed to break the 
stones. The mean operative time was calculated as the 
period from the start to the end of the procedure, in min-
utes, for both groups. 

IBM-SPSS v.27 software was used to analyze the 
data. Mean ± SD or Median (IQR) were determined for 
numerical variables. Frequencies and percentages were 
calculated for categorical data. Operational times for both 

groups were compared using the Mann-Whitney U test or 
the Independent Samples T-test, with a p-value of <0.05 
considered significant.

RESULTS
The mean age was 8.87 ± 3.31 months. Patients 

in group A averaged 8.38 ± 3.48 months, while those in 
group B averaged 8.30 ± 3.23 months. Among 84 pa-
tients, 49 (58.33%) were male, and 35 (41.67%) were fe-
male, resulting in a male-to-female ratio of 1.4:1. The aver-
age stone size in group A was 8.90 ± 4.36 mm, compared 
to 8.88 ± 5.42 mm in group B. The mean hospital stay 
was 2.57 ± 1.11 days in group A and 2.61 ± 1.14 days 
in group B. Table 1 shows the distribution of various vari-
ables across both groups.

In my study, the mean operative time in group A 
(mini-percutaneous cystolithotripsy) was 31.43 ± 5.43 
minutes, and in group B (transurethral cystolithotripsy) 
was 39.52 ± 7.31 minutes, with a p-value of 0.0001 (Table 
2). Stratification of operative time based on age, gender, 
length of hospitalization, stone size, mother’s education 
level, mother’s employment status, socioeconomic status, 

Table No 1: Distribution of different variables (n=84).

Variable Group A (n = 
42)

Group B (n = 42)

Age (months)

1–6 18 (42.9%) 16 (38.1%)

7–12 24 (57.1%) 26 (61.9%)

Gender

Male 23 (54.8%) 26 (61.9%)

Female 19 (45.2%) 16 (38.1%)

Stone size (mm)

≤10 28 (66.7%) 27 (64.3%)

>10 14 (33.3%) 15 (35.7%)

Length of hospitalization (days)

≤2 25 (59.5%) 29 (69.0%)

>2 17 (40.5%) 13 (31.0%)

Residence

Rural 24 (57.1%) 26 (61.9%)

Urban 18 (42.9%) 16 (38.1%)

Socioeconomic status (SES)

Poor 15 (35.7%) 16 (38.1%)

Middle 16 (38.1%) 13 (31.0%)

Upper 11 (26.2%) 13 (31.0%)

Mother’s education

Uneducated 23 (54.8%) 25 (59.5%)

Educated 19 (45.2%) 17 (40.5%)

Mother’s occupation

Unemployed 31 (73.8%) 33 (78.6%)

Employed 11 (26.2%) 9 (21.4%)
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and residence is shown in Table 3.

DISCUSSION
According to the current study, PCCL is faster and 

safer than TUCL, has a shorter operative time, and is as-
sociated with fewer urethral complications. The goal of all 
endoscopic procedures is to remove all stones as quickly 
as possible, with the fewest complications and a shorter 
hospital stay. 

Aron M et al. claim that PCCL has lower morbid-
ity than open cystolithotomy and fewer problems than 

TUCL. 12 Some studies suggest that in terms of safety and 
stone-free rate, PCCL is faster than TUCL and is not less 
effective. 13, 14 According to Tzortzis V et al., PCCL can be 
performed safely and efficiently under local anesthesia. It 
may also be useful when extended urethral instrumenta-
tion is not recommended. 15 According to Torricelli FC et 
al., bladder stones 2-4 cm in size respond equally well to 
percutaneous or transurethral approaches. 16

In the current study, a mini-nephroscope and a 
15 Fr access sheath were utilized. The stone was subse-
quently broken up and extracted. Demirel F et al. conduct-
ed a similar study.17 

For this, Akmal M et al.18 used a percutaneous pro-
cedure guided by ultrasound, with gradual dilation using 
dilators followed by an Amplatz sheath. In this work, we 
employed a percutaneous approach under direct cys-
toscopic guidance, followed by repeated dilatation and 
placement of an Amplatz sheath. The PCCL technique in 
this study had a significantly shorter mean operative time 
than the TUCL treatment. Similar results were reported by 
several other authors. 19-21

The need for additional stone fragmentation to re-
move the stone in the TUCL group may have contributed 
to the lengthy surgical procedure due to the smaller lu-
men, decreased vision, and the potential for bladder mu-
cosal damage. Lastly, the postoperative stay was consid-
erably shorter in the TUCL group, whereas it was longer 
in the PCCL group due to suprapubic catheter placement. 

The results mentioned above were statistically sig-
nificant. Similar findings were reported by Karkee RJ et 
al., who found that the mean length of hospital stay for the 
TUCL group was 1.9±0.8 days, while the mean length of 
stay for the PCCL group was 2.7±0.9 days. 22 The results 
indicated that the operative time for PCCL was significant-
ly shorter than that for TUCL in male children. 

Additionally, this conclusion was corroborated 
by the complication incidence findings for the two sur-
gical procedures, which indicated a higher incidence of 
urine retention following TUCL than PCCL. The study by 
Yağmur et al., which included preschool-aged children 
with bladder stones undergoing PCCL and TUCL, report-
ed mean operative times of 41.1 ± 9.9 minutes and 39.0 ± 
12.3 minutes for the PCCL and TUCL groups, respectively, 
which differ from our results. 23

Another study by Shahat et al. indicated that chil-
dren under 14 years old with a median stone size of 10 
mm had shorter surgery times for PCCL. 24 Although there 
was no noticeable difference in the length of hospitaliza-
tion between the two groups, we observed that patients 
treated with PCCL had a longer catheter retention period 
than those treated with TUCL. 

By comparing the effectiveness of TUCL and PCCL 

Table No 2: Comparison of mean operative time (n=84).

Variable Group A (n 
= 42) Mean 

± SD

Group B (n 
= 42) Mean 

± SD

p-value

Operative time 
(minutes)

31.43 ± 5.43 39.52 ± 7.31 0.0001

Table No 3: Distribution of operative time based on age, 
gender, length of hospital stay, stone size, mother's educa-
tion level, mother's occupation, socioeconomic status, and 

residence.

Variable Group A (n 
= 42) Mean 

± SD

Group B (n 
= 42) Mean 

± SD

p-value

Age (months)

1–6 32.78 ± 4.78 39.65 ± 6.95 0.0001

7–12 30.46 ± 5.71 40.21 ± 7.68 0.0001

Gender

Male 31.89 ± 5.30 40.78 ± 6.78 0.0001

Female 32.68 ± 4.92 39.59 ± 7.43 0.0001

Stone size (mm)

≤10 29.83 ± 6.12 38.56 ± 6.75 0.0001

>10 33.09 ± 4.68 40.34 ± 7.13 0.0001

Length of hospitalization (days)

≤2 30.28 ± 6.19 37.32 ± 6.72 0.0001

>2 34.62 ± 5.36 41.17 ± 7.39 0.0001

Residence

Rural 32.44 ± 5.60 39.89 ± 6.73 0.0001

Urban 31.26 ± 4.78 39.25 ± 7.09 0.0001

Socioeconomic status (SES)

Poor 31.68 ± 4.79 38.43 ± 7.32 0.0001

Middle 32.58 ± 5.24 38.56 ± 6.75 0.0001

Upper 32.49 ± 5.76 40.34 ± 7.13 0.0001

Mother’s education

Uneducated 31.89 ± 5.56 39.59 ± 7.43 0.0001

Educated 31.22 ± 4.97 38.56 ± 6.75 0.0001

Mother’s occupation

Unemployed 32.25 ± 5.78 40.34 ± 7.13 0.0001

Employed 31.15 ± 5.52 37.32 ± 6.72 0.0001
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study. Int Surg J. 2022;9(11):1780-83. DOI: https://doi.
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21.	 Sakhaei S, Fallah-Karkan M, Razzaghi M, Kazemzadeh 
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in children, this study offers important insights; however, 
it is essential to recognize the limitations inherent in our 
research. First, information bias could have resulted from 
the study’s quasi-experimental design. Second, our small 
sample size may have affected the statistical power of the 
findings. This limitation might have introduced bias into 
our research, restricting how broadly the results can be 
generalized. 

CONCLUSION
In PCCL, the wider lumen of the Amplantz sheath 

and the use of a nephroscope allow for easier fragmen-
tation, better visibility, faster removal of even larger blad-
der stone fragments, fewer urethral-related complications, 
and a shorter operative time. Because of this, it appears 
to be a superior treatment for bladder stones compared 
to TUCL.
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