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LIENb. UN3yunTb aththeKTMBHOCTb aKCTpakoprnopanbHon yaapHo-BornHoson nutotpuncun (SYBJIT) n ypetepockonuyeckom
nasepHon nutotpuncumn (YPC /1) npy nedeHum kamHen BepxHero otaena MoyeTovHuka pasmepom oT 10 go 20 mm.
C sauBapsi 2020 no sHBapb 2023 r. 75 MauMeHTOB MPOWM fleyYeHWe Mo MNoBoAy KamHenW B MPOKCMMAanbHOM oOTaene
MoyeToYHMKa ¢ ucnonb3osaHvem JYBJ1 (n=40) n YPC JJ1 (n=35).

METOAbI N MATEPUAIbI. O6e rpynnbl nauvMeHTOB, MPOWEAWNe neYvyeHne no MOBOAY KaMHEN MPOKCUMAsbHOro OT-
pgena moveTto4Huka auametrpom 10-20 MM, cpaBHMBaNM NO BPEeMeEHW ornepauun, 4actoTe YCMELWHOCTW U OCMOXHEHUSIM.
B rpynne YPC J1J1 Habntoganack 6onee BbicoKasi 4actoTa MOMHOrO OCBOBOXAEHUSI OT KaMHEl MO CpaBHEHWUKO C rPynmnom
9YBI, 31 (88,6 %) naumeHt npotme 20 (50,0 %) (p<0,001).

PES3YJIBTATBI. YPC /1 conpoBoxpanacb 6onee BbICOKOW 4aCTOTOW OCNOXHEHW No cpaBHeHuto ¢ JYBIJI, 9 (25,7 %)
npotne 3 (7,5 %); (p=0,032). Bpemsa BbinonHenus YPC J1/1 6bino 6onblwe no cpasHeHnio ¢ SYBJ1, megnana (IQR) ans
YPC JUJ1 n 9YBJ1 coctaBuna 78,0 (65,0; 100,0) npotue 62,0 (48,0; 67,0) muH (p<0,001).

SAKJTIIOYEHWE. Mbl npvwnun K BbiBOAY, YTO MO CPaBHEHUIO C OfHOKpaTHbIM ceaHcoM JYBJ1 y YPC Il 6onee Bbicokas
YyacToTa MofiHOr0 OCBOBGOXAEHNS OT KaMHel B BEpXHEM oThene ModeToyHuka guametpom 10-20 mm, Bonblias yactoTta
OCMIOXXHEHW, TakMX Kak mnocreonepaunoHHas nuxopagka u 60onb.

KntoueBble cnoBa: Mo4yekameHHasi 60/1e3Hb, KaMHU MPOKCUMATbHOMO OTAena MOYETOYHNKA, YPEeTepOCKOMNUs, TMTOTPUMICHS,
9KCTpakopriopasnbHasi yaapHO-BOIIHOBas IMTOTPUINCUS
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OBJECTIVE. To investigate the efficacy of extracorporeal shockwave lithotripsy (ESWL) and ureteroscopic laser litho-
tripsy (URS) treatment of upper ureteric stones between 10 to 20 mm in size. From January 2020 to January 2023,
75 patients were treated for proximal ureteric calculus between using ESWL (n=40) & URS (n=35).

METHODS AND MATERIALS. Both groups were compared regarding operative time, success rate and complications
who underwent treatment for proximal ureteric calculus of 10-20 mm in diameter. URS group was observed to have
higher stone-free rate, compared to the ESWL group, 31 (88.6 %) vs 20 patients (50.0 %) (p<0.001).
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RESULTS. URS treatment had a higher complication rate compared to the ESWL, 9 (25.7 %) vs 3(7.5 %) ;( p=0.032).
Procedure time for URS was longer, compared to the ESWL, median (IQR) for URS vs ESWL were 78.0 (65.0, 100.0)

vs 62.0 (48.0, 67.0) minutes; (p<0.001).

CONCLUSION. We conclude that URS has a better stone-free rate in comparison to a single session of ESWL for up-
per ureteral calculus of 10-20 mm, with higher complication rates such as post-operative fever and pain.
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Introduction. Urolithiasis is one of the com-
monest urological conditions with worldwide preva-
lence ranging between 1.0-19.1 % among Asians [1].
As such, treatment for renal and ureteral calculus has
been changing over the decade in the presence of the
latest technological developments. There are vari-
ous treatment options for ureteric calculi depending
on stone diameter and location. The spontaneous stone
passage rate reduces, as stone diameters are higher.
Spontaneous passage rates for stones of 7-9 mm
in diameter were 48 % and the rate reduces to 25 %
for stones larger than 9 mm in diameter. Spontane-
ous passage rates were lowest for stones at proximal
ureteric calculus, which is 48 %, compared to distal
ureteric calculus, which stood at 75 % [2].

Extracorporeal shockwave lithotripsy (ESWL)
and ureterorenoscopic laser lithotripsy (URS) remain
minimally invasive treatment options of choice [3].
Although multiple comparative studies have been per-
formed before this, none had concluded the best option
for the management of proximal ureteric calculus more
than 10mm in size. Igbal et al concluded that the stone-
free rate for URS is higher than ESWL. However, the
mean stone size of participants was 10.47+£3.7 mm
in diameter for ESWL and 13.6+6.6 mm in diameter
for URS [4—6]. Three prospective studies had conclud-
ed that URS has higher stone-free rates compared to
ESWL in treating proximal ureteral calculus >1 cm.
The studies have included various stone sizes ranging
from 6mm to 20 mm and only X-ray KUB or USG
KUB was used to confirm post-treatment stone-free
status [6—8]. Another prospective study conducted by
HN Joshi concluded that both extracorporeal shock
wave lithotripsy and ureterorenoscopic lithotripsy are
equally effective in the management of upper ureteric
calculus with no significant difference in age, male/
female ratio, stone diameter, and stone-free ratio [9].

In this study, we aim to compare extracorporeal
shockwave lithotripsy and ureterorenoscopic lithotrip-
sy in the management of proximal ureteric calculus of
10 mm to 20 mm in diameter. The outcomes of interest
are stone-free rates, complication rate, and association
of co-morbidities on the stone-free rate. The proximal
ureter is defined as part of the ureter extending from the
ureteropelvic junction to the upper border of the pelvic
brim [10]. Stone-free rate is defined as post-treatment,
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residual calculi of less than 5 mm in diameter at the
proximal ureter.

Methods and Materials. Study Design. This study
was conducted as a prospective, non-randomized controlled
study. It was performed in Hospital Sultan Abdul Aziz Shah
(HSAAS), University Putra Malaysia (UPM). Ethical approval
was obtained from the ethical committee at HSAAS under number
(JKEUPM-2021-704) and the study was performed according to
the 1964 Helsinki declaration. Selection of treatment modality was
based on patient’s choice after proper treatment counselling and
informed consent was taken from every patient.

Patients. Between January 2020 to January 2023, a total of
75 patients (ESWL, n=40) & (URS, n=35) were included in this
study. All patients of more than 18 years old with proximal ureteric
calculus measuring 10 mm to 20 mm in diameter by plain CT KUB
were included in this study. Proximal ureter was defined as from
pelvi-ureteric junction till the upper border of the sacroiliac joint.
Patients who underwent more than one treatment for the same stone
(ESWL and/or URS) was excluded from this study.

Surgical Techniques. Extracorporeal shockwave lithotripsy
(ESWL). ESWL was performed using Sonolith-i by Edap TMS
at our centre. ESWL was performed at our daycare centre, where
patients with no procedural complications were discharged on
the same day. All patients were given IV Pethidine 25mg prior
to beginning the procedure. Almost all of the proximal ureteric
calculus was localized with fluoroscopy alone, with stones in
4 patients localized using a combination of fluoroscopy and
ultrasound guidance. High-viscosity acoustic transmission gel
was used as coupling medium. Shocks ranging between 12kV
to 18kV with maximum shocks limited to 4000 were applied.
The presence of residual calculi at proximal ureter from repeat
imaging (either X-ray KUB, USG KUB, or CT KUB) done at
period of one to three months after treatment was considered
failure of treatment.

Ureteroscopic laser lithotripsy (URS). All except 9 patients
who underwent ureteroscopic laser lithotripsy were pre-stented. All
patients who underwent URS were admitted at least one day before
the procedure. Ureteroscopic laser lithotripsy (URS) was performed
under general anesthesia using a 7.5Fr semirigid ureteroscope
with image intensifier guidance. Laser lithotripsy was performed
using a 150W Holmium:YAG laser machine with settings (either
dusting or fragmentation) determined by the surgeon according to
the complexity of the stone treated. 6Fr 24 cm or 26 cm ureteral
stent was placed, if indicated at the end of the procedure, which
was removed 2 weeks later in the clinic.

Statistical analysis. Data were analyzed using SPSS version
26.0. The distribution of the continuous variables was explored
using skewness, kurtosis, and histogram. Continuous variables
were presented with meantstandard deviation (SD), if they were
normally distributed, otherwise median (25" percentile, 751
percentile). Categorical variables were presented as frequency
and percentage.
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Table 1
Perioperative patient’s characteristics
Variables Overall ESWL (n=40) URS (n=35) P value
Age in years, mean+SD 58.03+12.56 55.13+11.95 61.34+12.58 0.031*
Gender, n (%):
Female 23 (30.7) 9 (22.5) 14 (40.0) 0.101
Male 52 (69.3) 31 (77.5) 21 (60.0)
Comorbidities, n (%):
Diabetes mellitus 34 (45.3) 12 (30.0) 22 (62.9) 0.004*
Hypertension 47 (62.7) 25 (62.5) 22 (62.9) ’
Dyslipidemia 7 (9.3) 1 (2.5) 6 (17.1)
Laterality, n (%):
Left 26 (34.7) 18 (45.0) 8 (22.9) 0.044*
Right 49 (65.3) 22 (55.0) 27 (77.1)
Stone size, n (%):
10-15 mm 56 (74.7) 31 (77.5) 25 (71.4) 0.546
16-20 mm 19 (25.3) 9 (22.5) 10 (28.6)
Uric acid, mean+SD 355.52+131.70 359.65+113.34 349.85+155.51 0.771
Hounsfield units, mean+SD 971.51+332.56 971.50+387.89 971.52+258.93 0.950
* — Significant P-value.
Table 2
Perioperative outcomes
Variables Overall ESWL (n=40) URS (n=35) P value
Duration of procedure in mins, median (IQR) 65.5 (50.0, 83.0) 62.0 (48.0, 67.0) 78.0 (65.0, 100.0) <0.001*
Stone-free (%) 51 (68) 20 (50.0) 31 (88.6) <0.001*
Length of hospital stay:
<1 day 39 (52.0) 39 (97.5) 0 (0.0) <0.001*
2-6 days 30 (40.0) 1 (2.5) 29 (82.9) ’
>7 days 6 (8.0) 0 (0.0) 6 (17.1)
* — Significant P-value.
Table 3
Postoperative complications based on Clavien-Dindo grading
Clavien-Dindo grading ESWL (n=40) URS (n=35) P value
Grade 1 1 (2.5 %) 3 (85 %)
0.032
Grade 2 2 (5 %) 6 (17 %)

Comparison of the demographic and clinical characteristics
of the patients between ESWL and URS was performed using
independent sample T-test , Mann Whitney U test, Pearson chi-
squared test and Fisher Exact test. While the comparison of the
presence of complications and residual calculi were performed
using Pearson chi-squared test and Fisher Exact test. All the tests
were two sided and statistical significance was denoted by p<0.05.

Results. Atotal of 75 patients were recruited into
the study with a mean age of 58 years old. Majority
of them were male (69.3 %), and the most common
comorbidities reported were hypertension (62.7 %) and
diabetes mellitus (45.3 %).

It was observed that patients who underwent
URS were significantly older compared to ESWL
group (mean+SD URS vs ESWL: 61.344+12.58 vs
55.13+11.95; p=0.031).

A significantly higher proportion was observed
in URS group in comorbidities including diabetes
mellitus (p=0.004), IHD (p=0.045) and dyslipidemia
(p=0.039) compared to the ESWL group (Table I).

It was observed that URS required longer duration
of procedure compared to the ESWL group [median
(IQR) URS vs ESWL: 78 minutes (65-100) vs 62
(48—67); p< 0.001]. Apart from that, URS required
longer duration of hospital stay compared to the ESWL
group (p< 0.001) where all of them stayed in hospital
for at least 2 days while 97.5 % of the ESWL group
stayed less than 1 day. URS was observed to have
higher stone-free rate, compared to the ESWL, 88.6 %
vs 50.0 %; p<0.001 (7able 2).

Patients who received URS treatment had higher
complication rate compared to the ESWL; URS group
reported a total of 9 cases of complication, which in-
cluded 6 cases of fever (Clavien — Dindo 2) and 3 cases
of pain (Clavien — Dindo 1). While ESWL reported
3 cases of complications, which included 2 cases of
Steinstrasse (Clavien — Dindo 1) with 1 UTI case (Cla-
vien — Dindo 2) (p=0.032) (7able 3).

Discussion. Extracorporeal shockwave litho-
tripsy (ESWL) and ureteroscopic laser lithotripsy
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(URS) are the two most common treatment modali-
ties for upper ureteral stones, each with advantages
and disadvantages. Although several meta-analyses
have shown URS fare better than ESWL for proximal
ureteric calculus, none has specifically compared these
treatments for stones of 10-20 mm in diameter [11].
Our study demonstrated that URS achieved a higher
stone-free rate (SFR) in comparison to ESWL in the
treatment of proximal ureteric calculus of 10-20 mm
in diameter, which was similar to past studies. URS
achieves higher SFR as there is a minimal procedural
limitation in comparison to ESWL, which has multiple
stone-related and patient-related factors affecting out-
comes (such as obesity, and stone density).

Peng Wang et al found that the SFR was equivalent
between the SWL and URS groups at one (88.7 % vs.
83.6 %, P=0.114) and three months (96.8 % vs. 98.2 %,
P=0.272) in their study. However, the mean diameter
of the stone diameter in their study was 10 mm in di-
ameter with all patients in the ESWL group undergo-
ing an early second session. The study included only
patients with stone density of <1000HU and patients
with BMI less than 31 kg/m?. Our study results differ
from that study, as we have included all patients with
stone diameter between 10 to 20 mm in the proximal
ureter with no exclusion by stone density or BMI of the
patient [12]. In another study, Kumar et al reported that
URS has a higher efficacy compared to ESWL despite
a 78.4 % of re-treatment rate among the ESWL group
for 1020 mm calculus in the proximal ureter.

The complication rate among our cohort was higher
for URS (25 %) compared to ESWL. Although, our
findings are like other studies in the past, which have
shown higher complication rates with URS in com-
parison to ESWL. Rate of post-op fever was higher
(22 %) among our cohort of patients compared to those
in past studies, which ranges between 3.5-7 % [6, 7,
12]. The higher prevalence of diabetes mellitus among
our cohort of patients, 62.5 % among URS groups
could have attributed to the higher rates of post-op
fever in this study. Rates of urinary tract infection after
ureteroscopic lithotripsy are known to be high among
diabetic patients [13].

Pre-stenting prior to ureteroscopy intervention
for proximal ureteric calculus or renal calculus is a
common practice to reduce the risk of ureteral injury
and increase stone-free rate. However, this added pro-
cedure increases patients’ hospital visit and financial
burden for patients. In our study, 26 of 35 patients were
already stented prior to URS. Many of our patients
were stented due to acute conditions such as obstructive
uropathy or urinary tract infection with proximal cal-
culus obstruction and later underwent URS. Although,
primary ureteroscopy with no prior ureteral stenting
can be performed safely with a lower rate of complica-
tion and similar SFR as cases pre-stented patients, as
reported by Mc Kay et al. Their study showcased the
benefit in cases with a mean stone diameter of 9 mm
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[14]. A retrospective review of 550 cases by Lumma
et al, showed URS performed in stented patients had a
lower complication rate (7.1 % vs 17.2 %) and higher
stone-free rate (67.1 % vs 34.5 %) for proximal and mid
ureteric calculus [15]. With the scarcity of evidence
supporting primary ureteroscopy for proximal ureteral
calculus, pre-ureteral stenting may reduce re-treatment
rate and complications in URS for proximal ureteric
calculus >10 mm diameter.

In our study, the length of hospital stay (LOS) was
low (<1 day for all patients except 1) in the ESWL
group compared to the URS group where LOS was
longer than 1 day. EJ Bromwich et al, have shown URS
can be performed safely as a day procedure, however,
the cases included in their study were with a mean
stone diameter of 9 mm, ASA 2 or less, and anaesthesia
time <120 min [16]. Most of our patients were ASA
2 or more with an average home-to-hospital distance
farther than 5 km, thus requires admission. Although
URS can be performed as a daycare procedure, the
limitation of urology facilities in developing countries
like ours, render it not a feasible option.

Despite rapid evolvement in technology over the
decade since the introduction of ESWL and URS,
there were minimal improvements in terms of SFRs
and complication rates between these two modalities
of treatment. Future development of ESWL should fo-
cus on increasing stone-free rate with minimal energy
dispersion. Despite having better SFR, other factors
such as longer LOS, complication rates, and the need
for pre-ureteral stenting to reduce complication rates
are drawbacks of URS. Newer technological advance-
ments such as the usage of vacuum suction-incorporat-
ed ureteral access sheaths may improve stone-free rates
while reducing the need for pre-ureteral stenting and
infective complication rates associated with URS [17].
Smaller flexible ureteroscope with higher power laser
device may reduce the need for pre-ureteral stenting
in URS. Assimilating these changes into practice may
make URS better option for upper ureteral calculus of
10-20 mm in diameter.

This is the first comparison study between ESWL vs
URS done in Malaysia, which focused solely on upper
ureteral calculus of 10-20mm in diameter. Our study
had several limitations, which should be addressed
in future studies. Firstly, our sample size was smaller
compared to other studies performed in the past; our
data were collected at the height of the COVID-19
pandemic when procedures were reduced. Second, fac-
tors such as skin-to-stone distance and BMI were not
accounted for in this study, as it was a common practice
in our centre, where the patients with BMI >30 kg/m?
were not subjected to undergo ESWL. Third, not all pa-
tients had CT KUB for stone reassessment. Only X-ray
KUB was performed in some cases and the specificity
of X-ray for stone <3 mm is low.

Conclusion. In our study, we concluded that
ureteroscopic laser lithotripsy (URS) is a good option
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of treatment for upper ureteral calculus of 10-20 mm
in diameter as it has a higher stone-free rate compared
to ESWL. However, it should be notes that URS has
higher complication rate (mostly Clavidien — Dindo
1 & 2) compared to ESWL management of upper ure-
teric stone.
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