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Stones may block the ureter causing pain and discomfort. Ureteric laser lithotripsy, a notable
breakthroughin urology, has transformed the treatment of urinary tract stones. Objectives: To
compare the efficacy of ureteroscopic laser lithotripsy with and without stone cone. Methods:
Thisretrospective analysis was done at LRH Peshawar's urology department from 1st December
2022 to 31th October 2023. Over the time, 50 patients had ureteroscopic holmium laser
lithotripsy. Our research comprised adults over 18 with proximal ureteric stones (>10mm) and
hydro ureters on CT KUB. Patients were split into two groups. Group A included 27 patients and
employed a 7mm stone cone (Boston Scientific Corp, Natick, MA). No stone cone was utilized in
group B (23). Results: This prospective research included 50 adults with radiologically
confirmed uretric stones in diverse ureteric sites. Male 35(70%)and female 15(30%) were 21-68
years old (mean 38.6 years). Stones size varied from 6 to 20 mm, averaging 12.6mm. Proximal
stones were 8-20mm (mean 13.9). Mid-ureter stones were 7-18mm (mean 12.6). Lower ureter
stones ranged from 6 to 16mm, with a mean of 11.9mm. Ten (20%) patients have normal
pelvicalyceal systems. Patients with moderate hydronephrosis were 27 (55%). Conclusions:
The use of astone cone during ureteroscopic lithotripsy is a safe and effective technique for the
management of ureteric stones.

INTRODUCTION

Ureteric laser lithotripsy, a notable breakthrough in
urology, has transformed the treatment of urinary tract
stones [1]. Ureteroscopy, a minimally invasive method, is
used for both diagnosis and treatment, especially when
there are kidney stones blocking the ureter, which is an
important conduit connecting the kidneys to the bladder
[2, 3]. The management of ureteric calculi has undergone
substantial alterations in the last two decades.
Ureterorenoscopy is aless intrusive and safe technique for
treating ureteric stones in urology, particularly when
performed repeatedly, in comparison to other methods.
Although shock wave lithotripsy is often used, URS is
consideredvery effectiveintreatingureteric stones, witha
successrateof 97%[4]. Endoscopictherapyisthe favored
method due to the progress and improvement in
instruments and techniques [5]. The success rate of URS

has significantly increased as a result of advancements in
semi-rigid, flexible URS and holding gear. The endoscopic
ureteroscopic lithotripsy has several drawbacks. The
primary challenge faced was the backward movement of
the stone, caused by the propulsive force of theirrigantand
the energy needed to break the stone into fragments[1,6].
The observed retropulsion ranged from 16 to 48%, with a
higher likelihood of retropulsion occurring in proximal
ureteric stones. The introduction of the stone cone has
greatly reduced stone retropulsion. The stone cone serves
asadevice for occluding the ureter and securing the stone
in position. Additionally, it functions as a guide wire for the
ureter [7, 8]. The process entails the insertion of a thin
ureteroscope into the urethra, enabling direct observation
of the stone[9, 10]. Ureteric laser lithotripsy is a procedure
that uses laser light sent over a fiber-optic cable to
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accurately break down stones in the ureter [11-13]. This
novel approach provides a less intrusive option compared
to conventional surgical procedures, while also offering the
benefits of shorter recovery periods and less potential
problems.

This study aimed to compare the efficacy of ureteroscopic
laser lithotripsy with and without stone cone. This study
explored ureteric laserlithotripsy, by critically assessingits
effectiveness and safety, taking into account method
variables such stone cones. Results of this study will
educate clinical decision-making, improve patient care,
and help us understand how to best use ureteric laser
lithotripsyinmodernhealthcare.

METHODS

The Urology department at Leady Reading Hospital
Peshawar undertook this prospective, randomized trial
from1st December 2022 to 31th October 2023. The trial was
registered with clinical trial registry (Clinicaltrial.gov ID:
NCT0585647). Permission for the conduct of the study was
granted by institute ethical review board vide no:
225/LRH/MTI, dated 11th November 2022. A total of 50
ureteric stone patients were studied. This study included
adults over 18 with plain kidney, ureter, bladder (KUB) x-ray
films or spiral CT scan evidence of ureteric stone (6-20mm)
and proximal hydro ureter. Sample size was calculated
using WHO sample size calculator. The sample size was
obtained using the procedure for comparing two
proportions with 80% power and 5% significance. Stone
migration was projected to be 10% in the control group
(without stone cone) and 40% in the intervention group
(with stone cone). These assumptions yielded 23 patients
per group. Patients were enrolled using non-probability
convenient sampling technique. Patients were split into
two groups. Groups A and B included 27 and 23 patients,
respectively. Group A patients employed a stone cone to
avoid stone retropulsion, but group B did not. Keeping the
randomization list private from researchers reduced
selection bias. The study's main and secondary aims were
retrograde stone migration during ureteroscopic laser
lithotripsy and stone-free rate with and without stone cone
device. Patients with urethral strictures distal to stone,
renal stones, ineffective URS, clinical symptoms of
urosepsis, and stone impaction were excluded from the
research. All patients got spiral CT scans, intravenous
urograms, and KUB as needed. Every patient in this study
had a ureteric stone. Seven patients (15%) had proximal,
five (10%) mid, and 38 (75%), distal ureteric stones. The
semi-rigid "Karlz storez” 7.5fr URS with 4fr working channel
and pressure poor irrigation was employed in our
investigation. Boston Scientific Crop, Natrick,MA 7mm
stone cone. There are several laser machines. 100W, 150W,
60W Quanta system. A 100W Quanta system with a
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Holmium: YAG Laser is employed in our OT. Stone
fragmentation began at 10W and 1.0 J and accelerated to
12.5.15.18 and 20. Stone retropulsion increases after 20.
Install guide wire and run collapsible stone cone over it until
black lines are beyond the stone following endoscopic
spotting. The cone was released and dragged caudally
against the stone. URS has stone-level advancement. The
laserlithotripsy probe is positioned over the stone and shot
under eyesight. When stone is totally shattered, the probe
leaves the working channel. A double J stent was put over
guide wire after the stone cone was removed from the
ureter. The laser lithotripsy probe was pushed down the
ureteroscope working channel to initiate stone breakup
after placing a semi-rigid URS over a quide wire. When the
stone fragments were little, DJ stent went over guide wire
and left them alone. Both groups considered the surgery
successful if stone shattered to 2-3mm fragments and did
not migrate. Proximal or upward stone migration to the
kidney was observed during ureteroscopic lithotripsy or on
the first post-op day by spiral CT KUB or KUB x-ray. Due to
the high expense of CT scans, all patients except four(three
fromgroup Aand one from group B)were evaluated by x-ray
KUB. Additional therapy for migrating stones was ESWL.

RESULTS

In this prospective study, 50 adult patients with
radiologically proven uretric stone at various ureteric
locations were included. Age ranged from 21 to 68 years
(mean 38.6) with male 35 (70%) and females 15 (30%).
Normal pelvicalyceal systems were noted in 10 (20%)
patients. Patients with mild hydronephrosis were 27(55%).
And patients with moderate hydronephrosis were noted in
13(25% ) patients(table1).

Table 1: Patient Demographics

Total Patients (n=50)

Characteristics

Female 35(70%)

Gender
Male 15(30%)

Age Range (years) 21-68
Mean Age 38.6

Normal Pelvicalyceal Systems 10(20%)
Mild Hydronephrosis 27(55%)
Moderate Hydronephrosis 13(25%)

Gender-wise distribution of the study subjects is shown in
figurel.
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Gender wise Distribution

Female
30%

Figure1: Gender-wise Distribution

The stones size ranged from 6 to 20 mm with a mean of
12.6mm. The size of proximal stones ranged from 8 to
20mm (mean 13.9mm). The size of stone in mid ureter
ranged from 7 to 18mm (mean 12.6mm). And with mean of
11.9mm, the size of stones in lower ureter varied from 6 to
16mm. Stone was successfully fragmented inn all patients.
No stone migration noted with patient of group A in which
stone cone was noted, however in seven patients (28%), in
whom stone cone was not used, stone migrated proximally
asshowintable 2.

Table 2: Patients'Stone Characteristics

Characteristics Values (mm)

Stone Size Range 6-20

Mean Stone Size 12.6
Proximal Stone Size Range 8-20
Mean Proximal Stone Size 13.9
Mid Ureter Stone Size Range 7-18
Mean Mid Ureter Stone Size 12.6
Lower Ureter Stone Size Range 6-16
Mean Lower Ureter Stone Size 1.9

The operative time varied between 30 to 55 minutes, with
mean operative time of 41.8 min, in the stone cone group,
whereas it varied in without stone cone group from 40 to 71
minutes with mean operative time of 51.4 minutes; this
difference was statistically significant(p 0.05)(table 3).
Table 3 : Operative Time and Post-operative Radiographic
Clearance

Mean Operative Time  Complete Stone

D (minutes) Clearance (%)
Stone Cone (Group A) 41.8 100%
Without Stone Cone o
(Group B) 51.4 70%

KUB or spiral CT scan on first pot-operative day was done.
As demonstrated in table 4, In 27 patients of stone cone
group, Radiographs showed complete stone clearance
whilein 23 patients of group B, 7 patientsretained clinically
significantremaining fragments.
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Table 4 : Stone Fragmentationand Migration

Stone Fragmentation

Group Stone Migration (%)

Success (%)
Stone Cone (Group A) 27(100%) 0(0.0%)
Without Stone Cone o o
(Group B) 23(100%) 7(30.4%)

The hospital stay in stone cone group was one to four days
with mean hospital stay of 1.7 days and were back to normal
routine after 2 to 6 days(mean 3.3). In contrast the average
hospital stay in without stone cone group was 1to 5 days
(mean hospital stay of 1.9 days) and was back to normal
routine after 2-bdays(mean 3.1days)showintableb.

Table5: Hospital Stayand Returnto Normal Routine

Mean Hospital Stay Mean Return to

EIEKE (days) Normal Routine (days)
Stone Cone (Group A) 1.7 3.3
Without Stone Cone
(Group B) 1.9 3.1

Out of total patients, minor bleed was seen either during or
following stone fragmentation, in 15(30%) patients, making
itthe mostfrequent complication.

DISCUSSION

The research found that the average age of patients was
38.6 years, with a male to female ratio of 70:30. This is
comparable to the research conducted by Sarkar et al.,
which reported a mean age of 39.5 years and a male to
femaleratioof 2.3:1[14]. Inthisresearch, the average stone
size was found to be 12.6 mm, which is similar to the
findings of Jain et al., who reported an average stone size
of 12.8 mm [15]. Regarding the location of stones, the
currentresearchrevealed that 28% of stones were located
inthe proximal ureter, 26 % inthe mid ureter, and 46% inthe
lower ureter. Similar findings were reportedinthe research
conducted by Lai et al., whereby 30% of the stones were
located in the proximal ureter, 25% in the mid ureter, and
45% in the lower ureter [16]. In this research, 20% of
patients had normal pelvicalyceal systems, whereas 55%
displayed mild hydronephrosis and 25% showed significant
hydronephrosis. This is analogous to the research
conducted by Sen et al., which reported that 22% of
patients had normal pelvicalyceal systems, 56% displayed
mild hydronephrosis, and 22% showed significant
hydronephrosis[17]. Regarding stone clearing, the current
research observed that all patientsin the stone cone group
achieved total elimination of stones, but 28% of patientsin
the group without stone cone still had pieces left. This is
comparable to the research posted in Research and
Reports in Urology in 2021, where 100% of patients in the
stone cone group had total stone removal, whereas 25% of
patients in the sans-stone cone group had leftover
fragments [18]. In this investigation, the average duration
of the operation was 41.8 minutes for the group using the
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stone cone, and 51.4 minutes for the group not using the
stone cone. This is similar to the research conducted by
Siddiqui et al., which reported that the average duration of
the operation was 40.5 minutes in the group with stone
cones and 50.2 minutes in the group without stone cones.
The most prevalent consequence in the current research
was mild bleeding, observed in 30% of patients. Similar
findings were seen in research conducted by Goyal et al.,
where 32% of patients had mild bleeding [20]. The
research revealed that the average duration of
hospitalization was 1.7 days for patients in the stone cone
group and 1.9 days for patientsin the group without a stone
cone. This is similar to the investigation conducted by
Kaleeswaran et al., in which the average duration of
hospitalization was 1.8 days for the stone cone group and
2.1days for the group without stone cone. In summary, the
results of this investigation align with other published
studies, demonstrating the efficacy and safety of using a
stone coneduringureteroscopiclithotripsy.

CONCLUSIONS

Utilizing a stone cone during ureteroscopic lithotripsy is a
secure and efficient method for treating ureteric stones. It
may aid in minimizing the duration of surgery, enhancing
the rate at which stones are removed, and reducing the
length of hospitalization. The most prevalent event seenin
30% of individuals was minor hemorrhage. Additional
research with bigger sample numbers and several centers
isnecessarytovalidate theresults of this study.
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