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ABSTRACT

Background: Pediatric urolithiasis is a significant health problem with considerable morbidity. In recent times, the
treatment approach for these stones has evolved from traditional open surgical approaches to minimally invasive
endourological techniques. The purpose of this study was to compare the results of open ureterolithotomy and semi-
rigid ureteroscopy in the treatment of ureteric stones in the paediatric population in a tertiary care facility in Pakistan.

Materials & Methods: In this retrospective cross-sectional comparative study, 337 individuals with ureteric stone
complaints who were under 15 years old and from a Pakistani tertiary care hospital were split into two groups at
random and investigated retrospectively from June 2015 to December 2023. Two groups were created from all children
under the age of 15 who had secondary hydronephro-ureter, ureteric stones, and failed MET. About 108 children in
Group-B underwent open uretero-lithotomy, while 229 children in Group-A underwent semi-rigid ureteroscopy. We
used the chi-squared test to compare the research groups. It was deemed statistically significant when the probability
value was less than 0.05. A computer application called SPSS version 25.0 was used for all statistical calculations.

Result: The average age, stone size, and operating time for the 229 patients in Group-A were 7.01+2.530 years,
13.074+3.178 mm, and 45.31+46.712 minutes, respectively. Following one effort, the stone-free rate was 87.3%.
Of these individuals, ureteral stricture only happened in 0.4% of cases, 0.9% had urinomas, and 7.0% had a
fever. The mean stone size was 26.28+5.412 mm, the mean operative duration was 87.07+9.543 minutes, and
the mean age of the 108 patients in Group-B was 10.06+3.627 years. Following one effort, the stone-free rate
was 98.1%. Fever was reported by 1.9% of these patients, urinomas by 1.9%, and wound infections by 5.6%.

Conclusion: According to the study’s findings, for paediatric patients, semi-rigid ureteroscopy with lithotripsy is
safer and more less invasive than open uretero-lithotomy.
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the endemic regions. In the developed countries,
pediatric stone disease accounts for 1% to 5% of
all cases of urinary tract stone disease, while in de-
veloping countries, it constitutes 30% of cases. The
pediatric stone disease incidence increases by 3
percent each year.® Pakistan has elevated incidence
of renal stones, reaching levels as high as 10%.*

Effective management of urolithiasis hinges on
factors such as the stone’s location and size, the
patient’s age, and the anatomy of urinary tract.* Pe-
diatric patients face a heightened risk of recurrence,
underscoring the importance of thorough stone
clearance to prevent future episodes.®

There are various surgical techniques available for
treating the ureteric stones such as ureterolithotomy,
semi rigid ureteroscopy (URS) and intracorporeal
lithotripsy, flexible ureteroscopy & LASER (FUS)
and extracorporeal shockwave lithotripsy (ESWL)
.87 In the past, all stones were typically treated by
ureterolithotomy. At present, however, the majority
of stones are managed using minimally invasive
surgery (MIS), marking a significant shift in treatment
approach. Performing MIS among small children
presents challenges, but these have been partly
addressed through advancements in technology,
such as the development of miniaturized instru-
ments.® Modern, sophisticated fine-caliber rigid and
flexible ureteroscopes with enhanced optics are
currently accessible. Coupled with advancements in
high-power laser disintegration technology as well
as fine retrieval instruments like nitinol baskets and
graspers, these innovations have revolutionized the
minimally invasive surgery among children.>8®

Therapeutic strategy for the surgical management of
ureteric stones in children has not been well-defined.
In this study we compared the semi-rigid ureteros-
copy and lithotripsy (UL) with open ureterolithotomy
(OU) performed in children during period of seven
years, for various peri-operative factors, stone free
rates and complications.

MATERIALS AND METHODS

After approval from institutional review board
(2020-164-CHICH), the data of patients with ureteric
stones were collected by simple random sampling
from June 2015 to December 2023. All children up
to 15 years of age, with symptomatic ureteric stones,
secondary hydronephro-ureter and failed medical
expulsive therapy (MET) were included. Antibiotics
were added to treat urinary tract infection (UTI)
according to culture and sensitivity. Ultrasound of
kidney, ureter and bladder (KUB) and X-Ray KUB was
done in all patients. Intravenous urography (IVU) was
done in patients with normal RFTs and radio-opaque
stones. Computerized tomography KUB (plain) was
done in children with radiolucent stones or with
deranged renal function.

In group-A, UL was performed in lithotomy position

using semi-rigid ureteroscope (4.5-6.5 Fr & 6.0-7.5
Fr) with pneumatic lithotripsy (PL) or LASER litho-
tripsy (LL) under general anesthesia with full muscle
relaxation. In group B, OU was performed and ureter
was accessed by subcostal, McBurney’s and Gib-
son incision, depending on the location of stones in
the ureter. By extraperitoneal approach, the ureter
was identified and suspended with sling proximally
to prevent the migration of stones. The ureter was
opened by longitudinal incision to extract the stones
and closed with 5/0 absorbable suture in interrupted
fashion. In both groups, the ureters were stented with
3.0-4.7 Fr double J (DJ) stent according to age of
patients. X-Ray KUB or Ultrasound KUB were done
2 weeks postoperatively to evaluate the clearance
of stones. The DJ stent was removed one month
postoperatively.

Comparison of study groups was done using Chi-
square test. A probability value <0.05 was consid-
ered statistically significant. All statistical calculations
were done using computer program SPSS version
25.0.

RESULTS

In the current study, 337 patients were randomly
assigned to two groups. There were 108 patients in
Group B (open urtero-lithotomy) and 229 patients in
Group A (semi-rigid ureteroscopy). The demographic
variables are presented in Table:1.

Table-1: Demographic information

Group-A Group-B
Semi-Rigid Opgn Uretero- P.value
Ureteroscopy Lithotomy
N % N %
Age (years)
<5 75 32.7 19 17.6
6-10 133 | 58.1 40 37.0
>10 21 9.2 49 454 0.000
Total 229 | 100.0 | 108 | 100.0
Zg%” 7.0142530 | 10.06+3.627
Gender
Male 158 | 69.0 72 66.7
Female | 71 31.0 36 33.3 | 0.668
Total 229 | 100.0 | 108 | 100.0

Of the 229 patients in Group-A, 37 (16.1%) had
bilateral stones, 89 (38.9%) had right-sided stones,
and 103 (45.0%) had left-sided stones. Nine (8.3%)
of the 108 patients in Group-B had bilateral stones,
while 57 (52.8%) had right-sided and 42 (38.9%)
left-sided stones. Rest of the stone characteristics
are described in Table:2.
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Table-2: Stones characteristics

In Group-A, the mean operating time was 45.31+6.712
minutes, and all patients (100.0%) had operative

Group-A Group-B times less than 60 minutes. Only 3 (2.8%) of the pa-
Semi-Rigid Opqn Urete- P.value tients in Group-B had an operation lasting less than
Ureteroscopy | ro-Lithotomy 60 minutes, while the majority of 105 (97.2%) had
N % N % an operation lasting more than 60 minutes. Other
Stone laterality outcomes are described in Table:3.
. There was no blood loss among Group-A patients,
. 7 2. .
Right 89 38.9 > 52.8 whereas the mean blood loss for Group-B patients
Left 103 | 45.0 42 38.9 0.027 was 30.17+2.322 ml. According to the results,
Bilateral | 37 | 16.1 9 8.3 ' two (1.9%) patients in Group-B and sixteen (7.0%)
Total 209 | 1000 | 108 | 100.0 patients in Group-A both had fevers. Rest of the
- complications are discussed in Table:4.
Stone location L
U Table-4: Complications
Upﬁer 69 | 301 | 18 | 167
reter Group-A Group-B
Mldt 35 15.3 39 36.1 Semi-Rigid Open Urete- bval
reter 0.000 Ureteroscopy | ro-Lithotomy | P-value
Lower
Ureter 125 54.6 51 47.2 N % N %
Total 229 100.0 108 100.0 Blood loss (ml)
Stone size (mm) Nil 229 | 100.0 0 0.0
<10 3 | 153 | 6 | 56 : : :
11-20 193 | 84.3 9 8.3 <30 0 0.0 83 76.9
>20 1 0.4 93 86.1 0.000 >30 0 0.0 25 231 0.000
:;’ta' 229 | 1000 108 | 1000 Total | 229 | 1000 | 108 | 100.0
ean
+SD 13.07+3.178 | 26.28+5.412 Mean
+SD - 30.17+2.322
Table-3: Procedure outcomes -
Group-A Group-B Fever (UTI)
Semi-Rigid Open Uretero- Pval Yes 16 7.0 2 1.9
Ureteroscopy Lithotomy -value N 013 93.0 106 981 0,050
N | % N | % [o] . . .
Operative time (minutes) Total 229 100.0 108 100.0
<60 229 |100.0| 3 2.8 Urinoma
>60 0 0.0 105 97.2 Yes 5 09 5 19
Total | 229 |100.0| 108 | 100.0 | 0.000
Mean No 227 99.1 106 98.1 0.439
sSD 45.31+6.712 87.07+9.543
+ Total 229 | 100.0 108 | 100.0
Hospital stay (days) Strict
12 | 226 [ 987 | o 0.0 ricture
3-4 3 13 | 14 13.0 Yes 1 04 0 0.0
>4 0 00 | 94 87.0 0.000 No 228 | 996 | 108 | 100.0 | 0.492
Total 229 | 100.0 | 108 100.0
Voa Total 229 | 100.0 108 | 100.0
n
+SD 2.01+0.132 5.07+0.575 Wound infection
Stone free rate (single attempt) Yes 0 0.0 6 5.6
Yes 200 87.3 | 106 98.1
No 59 127 > 19 0.001 No 229 | 100.0 102 94.4 | 0.000
Total 229 | 100.0 | 108 100.0 Total 229 | 100.0 108 | 100.0
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DISCUSSION

Pediatric ureteric stone is a significant health
problem with considerable morbidity. Present
study was carried out to compare the semi-rigid
ureteroscopy versus open uretero-lithotomy among
children. To acquire appropriate outcomes, 337
children aged up to 15 years were divided in to
two groups. In Group-A, 229 children experienced
semi-rigid ureteroscopy & lithotripsy (UL) while in
Group-B, 108 children experienced open uretero-
lithotomy (OU). Study revealed that majority of
the children in both groups were above five years
old. The mean age of the patients in UL group
was 7.01+2.530 years while in OU group was
10.06+3.627 years. A similar study carried out by
Omran and teammates highlighted that mean age
of the patients in UL group was 8.3+3.6 years.®
Another study conducted by Brohi and fellows
reported that mean age of the patients in OU group
was also 8.33+5.6 years.?

The findings of our study highlighted that the
disease was more prevalent among male patients,
as the most of children in both groups were males.
In the UL group, 69.0% patients were male and
31.0% were female. Similarly, in the OU group,
66.7% patients were male and 33.3% were female.
This indicates a higher incidence of the disease
among males across both groups. The findings of
our study are comparable with a study undertaken
by Topaktas and comrades who also reported that
majority (60.6%) of the patients who experienced
semi-rigid ureteroscopy & lithotripsy were males
and 39.4% were females.?2 Brohi and fellows also
confirmed in their study that most of the patients
(63.9%) who experienced open uretero-lithotomy
were males and 36.1% were females.

It was found during our study that within the UL
group, 38.9% patients had right-sided stones,
45.0% had left-sided stones and 16.1% had
bilateral stones. However, within the OU group,
52.8% patients had right-sided stones, 38.9% had
left-sided stones and 8.3% had bilateral stones.
A study performed by Omran and teammates
elucidated that among patients treated with UL,
44.1% had right-sided stones and 55.9% had
left-sided stones.® But a study done by Brohi and
fellows confirmed that patients who experienced
open uretero-lithotomy, 58.3% had right-sided
stones, 27.8% had left-sided stones and 13.9% had
bilateral stones.' During study,stone location was
also assessed among patients of both groups, our
study indicated that in UL group, 30.1% had upper
ureteric stones, 15.3% had mid-ureteric stones and
54.6% had lower ureteric stones. Likewise, in OU
group, 16.7% patients had upper ureteric stones,
36.1% had mid-ureteric stones and 47.2% had lower
ureteric stones. The results of a study conducted
by Abdulkareem and Moussa also confirmed that

in UL group, majority of the patients (53.0%) had
lower ureteric stones while 30.6% had mid-ureteric
and 16.3% had upper ureteric stones.'" Our study
further disclosed that the mean stone size in the UL
group was 13.07 = 3.178 mm, whereas in the OU
group, it was significantly larger at 26.28 + 5.412
mm. The findings of a study undertaken by Sripathi
and companions highlighted that the mean stone
size in the UL group was 8.5 mm.'2 But a study
performed by Brohi and fellows exhibited different
scenario that the mean stone size in the OU group
was only 2.544+1.32 mm."°

As far as operative time is concerned, study
revealed that semi-rigid ureteroscopy was more
efficient than open uretero-lithotomy. The mean
operative time in the UL group was 45.31+6.712
minutes, significantly shorter than the 87.07+9.543
minutes observed in the OU group. This difference
underscores the efficiency and potential time-saving
benefits of semi-rigid ureteroscopy over open
uretero-lithotomy. The findings of our study are
comparable with a study conducted by Dogan and
coworkers who also reported that mean operative
time in the UL group was 45.8+23.8 minutes.'®
Similarly, Fragoso and associates also confirmed in
their study that mean operative time in the OU group
was 188 minutes.™ In our study the mean hospital
stay in UL group was 2.01+0.132 days while in OU
group was 5.074+0.575 days. However, the results
of a study performed by Igbal and collaborators
are better than our study who asserted that the
mean hospital stay in UL group was 1.32+0.88
days.'® Another study carried out by Topaktas and
comrades also confirmed that the mean hospital
stay in UL group was 1.2 days.? When the stone-free
rate after a single attempt was assessed among
patients, our study found that the rate was 87.3%
in the semi-rigid ureteroscopy group compared
to 98.1% in the open uretero-lithotomy group.
This indicates that while semi-rigid ureteroscopy,
a minimally invasive technique, provides lower
success rates in achieving stone-free status, the
open uretero-lithotomy group showed somewhat
better results. However, it is important to consider
that the minimally invasive nature of semi-rigid
ureteroscopy typically results in less tissue damage,
reduced pain, quicker recovery times and short
hospital stay compared to the more invasive open
uretero-lithotomy. The findings of our study are
comparable with a study performed by Eraslan
and partners who reported that the stone free rate
was 87.3% in the semi-rigid ureteroscopy group
compared to 100.0% in the open uretero-lithotomy
group.'® Another study carried out by Rizvi and
colleagues showed similar scenario that the stone
free rate in UL group was 96.0% and in OU group
was 100.0%."

During study, complications were also compared
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in both groups and found that patients in the UL
group experienced fewer complications than those
in the OU group. Specifically, there was no blood
loss reported in the UL group, whereas the OU
group had a mean blood loss of 30.17+2.322 ml.
Additionally, none of the patients in the UL group
while 5.6% of patients in the OU group developed
wound infections. Urinoma was present in 0.9% (two
patients) of the UL group and 1.9% (two patients) of
the OU group. Ureteral strictures were observed in
0.4% (one patient) of the UL group, but none of the
OU group patients experienced this complication.
However, fever was more common in the UL group,
with 7.0% (sixteen patients) presenting with it,
compared to only 1.9% (two patients) in the OU
group. A study carried out by Mursi et al. reported
complications in the UL group across thirty-five
procedures. The complications included colicky
pain in 2 percent of cases, hematuria (blood in
the urine) in one percent, stone migration in 7
percent, equipment failure in 5 percent, access
failure in 8 percent, mucosal injury in 7 percent,
fever in 2 percent, and extravasation (leakage
of fluid) in 3 percent.’® In another study, Mu and
assistants indicated that in UL group, 7.84%
patients were presented with fever.® The findings
from a study conducted by Brohi et al. revealed
that within OU group, 1.4% of patients experienced
hydronephrosis, and an additional 1.4% had pelvic
ureteric junction obstruction.™

CONCLUSION

Present study compared the semi-rigid ureteroscopy
versus open uretero-lithotomy among children.
Study concluded that semi-rigid ureteroscopy and
lithotripsy offers superior minimal invasiveness
and safety compared to open uretero-lithotomy for
pediatric patients. Further studies are required to be
conducted on large scale to compare the semi-rigid
ureteroscopy versus open uretero-lithotomy among
children.
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