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ABSTRACT

Introduction: Bladder stone treatment in children is evolving rapidly. Vesicolithotomy has now been rarely used except in very
large stone and even larger stones are treated with percutaneous cystolithotripsy, which is still more invasive compared with
transurethral cystolithotripsy. We have evaluated a series of 150 case of bladder stone in children with this minimal approach
through natural orifice i.e. urethra to assess its feasibility, efficacy and complications.

Objective: To assess the safety and efficacy of transurethral cystolithotripsy for bladder stone in pediatric population.

Material and Methods: This study was conducted in the Institute of Kidney Diseases and Transplant HMC Peshawar Pakistan
from Jan 2020 to Apr 2022. A series of 150 patients were assessed with a mean age of 7.5+-2.9 years and mean stone size of
11.2+-3.6mm. Mean operative time was 28.1+- 5.8 minutes, mean hospital stay was 0.2+-1. A total of 89.33% of were treated
as a day case. Two patients (1.3%) needed re-cystolithotripsy while in none of the cases were converted to open or PCCL.
Postoperatively 16 (10.67%) patients developed Clavien grade 1 complications and 2(1.33%) patients developed Clavien grade

11l complication.

Conclusion: Trans-urethral cystolithotripsy is feasible and effective in pediatric population with acceptable clearance rate and
low grade complication for stones up to 20 mm. However comparison with open method is needed.
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INTRODUCTION

The prevalence of the bladder stone has been reported 2 to 3%
however it varies widely according to geographical location.
(1,2,3,4) There is an increase in the incidence of bladder stone
shown in the recent studies. (5) The stone can be primary formed
in the bladder with normal function and no infection or it may be
formed in anatomically or functionally abnormal bladder or it may
be migratory from upper tract. [6 ]. Primary or endemic bladder
stones occur in the absence of other urinary tract pathology,
typically seen in children in areas with a diet deficient in animal
protein, poor hydration and recurrent diarrhea [7]. There are
different treatment options available for paediatric patients that
range from conservative treatment to minimal invasive and open
Vesicolithotomy. The minimal invasive procedures are per-urethral
cystolithotripsy and percutaneous Vesicolithotomy. With advances
in the field of surgery access through natural orifices are gaining
popularity because of scarless surgery with minimal post-operative
discomfort and shorter hospital stay. (8) In such case urologists
are lucky that they have separate access to genitourinary system
through urethra. Although percutaneous cystolithotripsy is a
minimal invasive procedure as compare to Vesicolithotomy it is still
more invasive than per-urethral approach. Open Vesicolithotomy
and percutaneous cystolithotripsy not only violate the bladder wall
but also needs extra tubes and there is also fear of urine leak and
pelvic collection with sepsis. In contrary per-urethral
cystolithotripsy does not need extra tube with no fear of urine leak
only catheter needed that is for very short duration. Other
advantage is less pain postoperatively and the procedure can be
performed on day case basis. With recent advances in
miniaturization of endoscopic equipments, access to the pediatric
bladder is not a problem.

MATERAIL AND METHODS

This study was conducted from Jan 2020 to Apr 2022 in the
Institute of Kidney Diseases and Transplant a tertiary care Hospital
in KPK province Pakistan with the state of the art facilities for
urologic and nephrologic patients. In this prospective study
demographic and other parameters that were required entered in a
proforma. Data analysis was done using IPSS software version 27.
We include all pediatric age patients with bladder stone with a
maximum size of 20 mm and excluded those with a larger stone

size more than 20mm. A total of 150 paediatric age patients were
included in which male were 120 (80 %) and female were 30 (20%)
with a ratio of 4:1. The mean age of the patient was 7.3 + 2.9
years. Stone size and number was assessed by ultrasound and
plain x-ray KUB and in 15 cases where these investigations were
equivocal or doubtful we performed CT KUB. The mean stone size
was 11.2 + 3.6 mm. 98 (65.33%) patients had stones 5-10mm, 33
(22%) had 11-15mm and 19 (12.67%) had16 -20mm. Mean stone
number was 1.3 + 0.6 (1-3). Majority of the patients 115 (76.67 %)
had single stone, 23 (15.33%) had 2 stones and 12 (8%) had 3
stones. 115 (76.67%) patients had primary stones while 27 (18%)
and 8 (5.8%) secondary and migratory stones respectively. The
most common abnormality was neurogenic bladder which were
found in 19 (12.6%) patients. Three patients (2%) had previous
augmentation cystoplasty, 2 (1.33%) had bladder outflow
obstruction and 3 (2%) had previous DJS in place. Majority of the
patients 123 (82%) had no identifiable urinary tract abnormality. All
these data shown in Table 1.

Table 1: Patient and Stone Characteristics

Characteristic Result

N 150

Gender

Male 120 (80 %)
Female 30 (20%)
Age ( Years ) 7.3+29
Stone Size (mm ) 11.2+ 3.6
5-10 mm 98 (65.33 %)
11-15 mm 33(22%)
16-20 mm 19 (12.67 %)
Stone Number 1.3+0.6 (1-3)
1 115 (76.67 %)
2 23 (15.33%)
3 12 (8%)
Stone Origin

Primary 115 (76.7 %)
Secondary 27 (18 %)
Migratory 8 (5.3%)
Associated Abnormality

None 123 (82 %)
BOO 2(1.33 %)
Neurogenic Bladder 19 (12.67 %)
DJS 3(2 %)
Augmentation Cystoplasty 3(2%)
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Mean operative time was 28.1 + 5.8 (20-53) while mean
hospital stay was 0.2 + 0.8 (0-7) days. Majority of the patients 141
(94%) were done as a day cases where as 9(6%) patients needed
hospital admission. Seven (4.6%) patients had one day stay while
26 (17.33%) had more than a day. Postoperatively 131(87.33)
patients were catheterized with a mean catheter duration of 1.2 +
1.0 (0-7) day, out of which 105 (70%) patients’ catheters were
removed on the same day while 26 (17.33%) patients had being
catheterized for more than day. Only 19 (12.67%) had no catheter
in place. None of the patient had need conversion to open or
PCCL however only 2 (1.33%) patients needed Re-
Cystolithotripsy. Stone free rate was 148 (98.67%). Seven (4.6%)
patients had suffered intraoperative complications out of which 5
(3.33%) had mild bleeding while 2 (1.33%) had patients suffered
extra peritoneal bladder perforation. Sixteen (10.6%) patients
suffered early postoperative complication with Clavien Grade I, that
were postop fever, transient haematuria and pain urethra in 4
(2.67%),4 (2.67%) and 6 (4%) patients respectively. Only 2
(1.33%) patients suffered acute urinary retention that were
classified as Clavien Grade Ill complication.(Table 2.)

Table 2: Perioperative and Postoperative characteristics of patients

Characteristic Total

N 150

Operative Time (minutes ) 28.1 + 5.8 (20-53)

Hospital Stay (days) 0.2 +0.8 (0-7)

Day Case 141 (94%)
_>1Day 9 (6%)
Catheter Duration 1.2+1.0 (0-7)
No Catheter 19 (12.67%)
<1 Day 105 (70%)

> 1 Day 26 (17.33%)
Conversion Rate 0

Open Vesicolithotomy 0

PCCL 0

Stone Free Rate 148 (98.67%)

Additional Procedure

Re-Cystolithotripsy 2 (1.33%)
Intraoperative Complications 7 (4.67%)
Mild Bleeding 5 (3.33%)
Extra peritoneal Bladder Perforation 2 (1.33%)

Early Postoperative Complications
Clavien Grade |

Postop Fever 4 (2.67%)
Transient Haematuria 4 (2.67%)
Pain Urethra 6 (4%)
Clavien Grade I 0
Clavien Grade I

16 (10.67%)

AUR 2 (1.33%)
Clavien Grade IV 0
DISCUSSION

Bladder stone is still very common in children in developing
countries although its prevalence is decreasing in developed
country due to improvement in children nutrition and care.(8) The
most common cause of bladder stone in developing countries
related to nutrition while in developed counties it is related to
congenital lower urinary tract abnormality.(8) In our study 76.7%
of children had developed primary bladder stone in anatomically
and functionally normal lower urinary tract and 18% related to
abnormal tract while only 5.3% stones were migratory. It shows
that majority of these stones like in any other developing countries
are mainly related to nutrition and standard of life. (9) Male children
are more prone to developed these stones as female with short
urethra rapidly wash the crystals from bladder and prevent their
nucleation, In our study male to female ratio was 4:1 that
correlates with the findings of La B et al and Ni YH et al. (10,11).
Different treatment modalities are available for treating
bladder stone in children among these the endoscopic perurethral
approach is considered cost effective with shorter hospital stay and
less comorbidity. In our study 94% of patients were treated as a
day case and only 6% patients stayed for a day or longer. Studies
have shown that endoscopic procedure are more cost effective

due to shorter hospital stay.(12) In our study we have shown that
endoscopic procedure can be offered as a day case in majority of
cases which have not been shown by other studies. (13.)

The mean stone size in our study was 11.2 + 3.6 mm the
maximum size of stone was 20 mm. Most studies recommend the
maximum size of 20 to 25 mm.( 14 15 ) The mean operative time
we spend was 28.1 + 5.8 (20-53) minutes which is according to
study done almost the same duration reported in the literature. (16)
Majority of the patients (88%) were catheterized while 12% were
not catheterized. Those who were catheterized, 70% of them were
catheterized for less than a day. Most studies on transurethral
cystolithotripsy whether using laser or pneumatic energy used
perurethral catheter to avoid initial discomfort. (17.18).

In our study stone free rate was 98.6%. Same rate of
clearance have been reported by different authorities. (19,20). In
none of the case procedure needed conversion to open or PCCL
while only two case 1.33% needed redo-perurethral
cystolithotripsy. Mishra et al reported one case to PCCL and in one
case needed redo-transurethral cystolithotripsy (21). We did not
convert any case to open procedure it might be due the fact that
we excluded stone size more than 20mm. Post-operative
complications were developed in 10.6% case among this 9.3%
developed Clavien grade | complications that were Postop Fever,
Transient Hematuria and Pain in Urethra and only 1.33%
developed Clavien grade Ill complication that was acute retention
which needed catheterization. These complications were
comparable to other studies while in some case we had even
better out-come. (22, 23)

CONCLUSION

Transurethral endoscopic cystolithotripsy is safe and effective in
treated bladder stone. However more study with larger stone
different energy source and comparison with open procedure with
longer duration of follow up is needed.
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