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ABSTRACT Urinary tract stones are one of the most common diseases found in the field of urology. There is various
choice of management of ureteral stones. Two minimally invasive surgical procedures commonly

performed on patients with ureteral stones are extracorporeal shock-wave lithotripsy (ESWL) and ureteroscopy (URS).
Ureteroscopy is a method of managing ureteric stones using the principle of endoscopy. Current clinical trials have found that
effectivity and stone free rates of ureteroscopy are comparatively better compared to shock-wave lithotripsy with less side
effects. This was an observational descriptive study using a cross-sectional approach. The study was conducted at Dr. M. Jamil
Tertiary Hospital, Padang, during the period of 2017-2018. The subject of the study was every patient diagnosed with ureteral
stones who underwent ureteroscopy and lasertripsy (URS) in Dr. M. Jamil Tertiary Hospital. The variables measured were age,
sex, ureteral stone size, stone-free rate (SFR). SFR in patients with ureteral stones undergoing ureterorenoscopy lasertripsy was
found to be 78,8%. SFR was found to be significantly different by stone length (p = 0.01), width (p <0.01), and hydronephrosis
grade (p = 0.01). The stone-free rate was correlated with stone size and hydronephrosis grade. Further research with a longer

study period and larger sample size needs to be carried out.
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INTRODUCTION

Urinary tract stones are one of the most common diseases
found in the field of urology.' In the past 30 years, the
prevalence of urinary tract stones continued to grow in both
sexes. At the age of 70, 12% of male and 6% of female
Caucasians has experienced urinary tract stones.” Urinary
tract stones still occupy the largest portion of urology patients
in Indonesia. Rahardjo and Hamid reported that in 1997-2002,
2439 patients presented to Cipto Mangunkusumo Tertiary
Hospital (RSCM) with kidney stones. The prevalence of
urinary tract stones in Indonesian men and women is
estimated to be 3:1, with peak incidence in the fourth and fifth
decade.’

Urinary tract stones are divided into several types based on
the composition and location of the stone. Based on the
composition, they can be divided into calcium stones, struvite
or infection stones, uric acid stones, cystine stones and drug-
induced stones. Based on the location of the stone, they can be
divided into kidney calyx stones; pyelum stones; ureteral
(proximal and distal) stones, and bladder stones.’

Ureteral stones are the cause of most complaints in patients. If
the stone is small-sized, it can pass through the ureter without
causing any symptoms (passing stone). However, if the stone
is large (>4 mm), this will pose a variety of complaints in
patients ranging from mild pain mild to decline of the
ipsilateral kidney function.

There are various choice of management of ureteral stones,
including watchful waiting, medical expulsive therapy, and
surgery. Two minimally invasive surgical procedures
commonly performed on patients with ureteral stones are
extracorporeal shock-wave lithotripsy (ESWL) and
ureteroscopy (URS).° Several factors influence choice of
procedure on ureteral stones: the characteristics of the stone
(location and size), characteristics of the patient (body hiatus,
obesity, abnormal clotting of blood, pregnancy) and the
patient's preference.'

Ureteroscopy is a method of managing ureteric stones using

the principle of endoscopy. Ureteroscopy destroy stones by
insertion along the ureter until it reaches the kidney.
Ureteroscopy is also sometimes equipped with a laser to
increase the destruction factor to the stone. Current clinical
trials have found that effectivity and stone free rates of
ureteroscopy are comparatively better compared to shock-
wave lithotripsy with less side effects.’

The purpose of our study is to evaluate the stone-free rate of
ureterorenoscopy (URS) using a laser litotriptor for ureteral
stones in Dr. M. Jamil Tertiary Hospital in Padang during the
period of 2017-2018.

MATERIALS AND METHODS

This was an observational descriptive study using a cross-
sectional approach. The study was conducted at Dr. M. Jamil
Tertiary Hospital, Padang, during the period of 2017-2018. The
subject of the study was every patient diagnosed with ureteral
stones who underwent ureteroscopy and lasertripsy (URS) in
Dr. M. Jamil Tertiary Hospital and met the inclusion and
exclusion criteria. Patients with incomplete medical record
and patients who received interventions other that URS
lasertripsy were excluded.

The variables measured were age, sex, ureteral stone size,
stone-free rate (SFR). The size of ureteral stones was
measured by units of millimeters (mm). The measurements
were conducted using radiologic modalities such as CT
urography, abdominal CT-scan, and plain abdominal photo.
Stone-free rate (SFR) is determined by size of residual stone
fragments after URS lasertripsy. Patients were labelled free of
stone when the post-intervention residual stone fragments
averaged <3 mms, they were asymptomatic, and did not show
signs of infection.

Data were collected from the results of observation and
recordings, tabulated, processed, and presented
descriptively in the form of tables, diagrams and narratives.
Numerical data were tested for normality distribution using
Shapiro-Wilk (n <50) and Kolmogorov Smirnov (n> 50)
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equation. If the distribution was proven normal, then the data
was reported in mean * SD. If otherwise, the data was
reported as median.

RESULTS

This study was carried out during the period of 2017-2018 at
Dr. M. Jamil Tertiary Hospital, Padang, West Sumatra. Of the
total 33 subjects of the study, 75.8% (n=25) were male. The
average age of the study subjects was 49.70 = 11.01. The
characteristics of study subjects are presented in Table-1.

Normality test found that only age was normally distributed.
Stone-free rate was not significantly different between sex (p
= 1.00) and age (p = 0.94). Stone-free rate was found to be
significantly different by stone length (p = 0.01), width (p
<0.01), and hydronephrosis grade (p = 0.01). The median
length and width of the stone was found to be significantly
bigger in the group where stone persisted after intervention.

We divided the patients into group of patients with
hydronephrosis grade 1 and 2, and patients with
hydronephrosis grade 3 and 4 before URS and lasertripsy. In
patients with hydronephrosis grade 1 and 2 we found that 11.5%
had residual ureteral stones, but the number was significantly

Table - 1 Characteristics Of Subjects

Variable Frequency (n) |Percentage

Gender

Male 25 75,80%
Female 8 24,20%
Age (mean+SD) 49,70+11,01

Length (median (min-max)) 8,00 (6,00-13,00)

Width (median (min-max)) 3,00 (2,00-6,00)
Hydronephrosis grade

1 15 45,50%
2 11 33.30%
3 5 15,20%
4 2 6,10%
Stone-Free Rate

Stone free 26 78,80%
Residual stone 7 21,20%
Table - 2 Comparison Of Stone-free Rates By Gender
Variable Stone-free Residual stone |p-value

(n = 26) (n=7)

Male 20 (76,90%) 5(71,40%) 1,00
Female 6 (23,10%) 2 (28,60%)

Exact Fisher test found no difference in SFR by gender

Table - 3 Comparison Of Stone-free Rates By Age
Variable

Stone-free |Residual stone |p-value
(n = 26) n=7)
49,62+11,76 [50,00+8,35 0,94

Age (mean=+SD)

Unpaired t-test found no difference in SFR by age

Table - 4 Comparison Of Stone-free Rates By Stone Length

Variable Stone-free |Residual stone |p-value
(n = 26) (n=17)

Stone length 8,00 (6,00- |11,00 (7,00- 0,01

(median (min-max))|11,00) 13,00)

Mann-Whitney test found a significantly different SFR by stone
length

Table - 5 Comparison Of Stone-free Rates By Stone Width
Variable

Stone-free Residual stone|p-value
(n = 26) n=7)
3,00 (2,00-5,00)|4,00 (4,00-6,00) | < 0,01

Stone width
(median (min-max))

Table - 6 Comparison Of Stone-free Rates By
Hydronephrosis Grade

Variable Stone-free |Residual stone p-value
(n = 26) (n=7)

Grade 1 and 2 |23 (88,50%) |3 (42,90%) 0,02

Grade 3and 4 |3(11,50%) |4 (57,10%)

Exact Fisher test found a significantly different SFR by
hydronephrosis gradehigher in 57.1% of patients with
hydronephrosis grade 3and 4 (p = 0.02).

DISCUSSION

The definition of stone-free rate in various studies are not
always uniform. Some studies define stone-free as no residual
stone left behind after treatment.'*” Other studies propose
using a scale based on the size of residual stones, evaluated
using post-surgery ultrasound, CT-scan, or plain abdominal
BNO.” Experts initially argued that stone-free means patients
with residual fragments of stone measuring <4-5 mm who
were asymptomatic and did not show symptoms of infection.
However, in long-term follow-ups it was found that 40% of
patients with residual stone measuring <5 mm returned
complaining of symptoms and needed further intervention. In
our study, we define patients as stone-free when residual
fragments measured <3 mm, patients were asymptomatic,
and did not show symptoms of infection.

We found a stone- free rate of 78.8%, which was a relatively
good figure compared to past research. Ghani et al.” who
reviewed 9 different studies on mean SFR, found that patients
with ureteral stones who were treated using URS had SFR of
84.5% (57-97%). Three other studies who defined stone-free as
zero fragment rate found 76% (59-94%) stone-free patients
post-treatment using URS.

We found that gender and age did not influence post-
treatment SFR. This is in line with previous research stating
that there is no significant correlation between sex, age, and
stone-free rate in patients with ureteral stones.

We found that initial size of the stones was one of the most
important factors predicting and influencing stone-free rate in
patients with ureteral stone undergoing lasertripsy using URS.
This is in line with previous studies stating that higher stone
burden is correlated with lower stone-free rate in patients with
ureteral stones."*” In 2012, a meta-analysis by Aboumarzouk
et al. collecting data from 10 studies, examined the use of URS
in patients with large-sized urinary tract stones. They reported
a relatively low stone-free rate in patients with residual stone
measuring <4 mm who underwent a single URS. From this
meta-analysis it was found that SFR in single and first URS
measured only 56.8% (23-74%), with SFR of 86.3% (47-97%)
after repeated URS."

Our study is also in line with research conducted by Kaygizis et
al.in 2015 on correlation between stone size and URS success.
Kaygizis et al. divided their research subjects into 2 groups of
patients with initial stone size measuring <2 cm and >2 cm.
Patients with initial stone size of <2 cm had SFR of 96.5%. In
contrast, the numbers declined drastically to 58.3% in patients
with initial stone size measuring >2 cm.*

We found that hydronephrosis grade also significantly
affected stone-free rate in patients with ureteral stones. In
patients with hydronephrosis grade 1 and 2 we found that only
11.5% had residual ureteral stones after URS, which was
significantly different when compared to patients with
hydronephrosis grade 3 and 4, where 57.1% still had residual
stones after lasertripsy using URS. This was different
compared to earlier research which did not find any
correlation between hydronephrosis grade and stone-free
rate. Somani et al. in 2014 found that hydronephrosis grade
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was not correlated with effectivity of lithotripsy in patients with
urinary tract stones.” Atmoko et al. in 2016 also found that in
Indonesian patients with ureteral stones, hydronephrosis
grade was not correlated with stone-free rates.”

This study has several limitations. We included a relatively
small number of subjects. A longer period of research may
generate better validated data. Several variables suspected
to affect stone-free rate in patients with ureteral stones was not
included in the study. We did not perform multivariate analysis
to observe the effect of interaction between variables and
which variables are more influential in our subset of patients.

CONCLUSIONS

Stone-free rate in patients with ureteral stones undergoing
ureterorenoscopy lasertripsy at Dr. M. Jamil Tertiary Hospital,
Padang, Sumatera Barat, was found to be 78,8%. The stone-
free rate was correlated with stone size and hydronephrosis
grade. Further research with a longer study period and larger
sample size needs to be carried out. Other potentially
confounding variables needs to be explored. Multivariate
analysis needs to be done to observe the effect of interaction
between variables.

REFERENCES:

[11 Worcester EM, Coe FL (2008) "Nephrolithiasis.” Prim care 35(2):369-391.
doi:10.1016/j.pop.2008.01.005.

[2] Scales CD Jr, Tasian GE, Schwaderer AL, Goldfarb DS, Star RA, Kirkali Z
(2016) “Urinary Stone Disease: Advancing Knowledge, Patient Care, and
Population Health.” Clin ] Am Soc Nephrol 11(7):1305-1312.
doi:10.2215/CJN.13251215.

[381 Rahardjo D, Hamid R. "Perkembangan Penatalaksanaan Batu Ginjal di
RSCM tahun 1997 - 2002” (2004) ] I Bedah Indonesia 32(2):58-63.
doi:10.13181/mji.v24i4.1258.

[4] Kaygisiz O, Coskun B, Kilicarslan H, Kordan Y, Vuruskan H, Ozmerdiven G,
Yavascaoglu I (2015) “Comparison of Ureteroscopic Laser Lithotripsy with
Laparoscopic Ureterolithotomy for Large Proximal and Mid-Ureter Stones.”
Urol Int 94:205-209. doi: 10.1159/000368374.

[S] Alelign T, Petros B (2018) “Kidney Stone Disease: An Update on Current
Concepts.” Adv Urol 2018:3068365. doi:10.1155/2018/3068365.

[6] Wolf].S (2012) “Percutaneous Approach to the Upper Collecting System.” In:
Campbell Walsh Urology 10th ed. WB Saunders co, Philadelphia, p 1324-
1356.

[71 Matlaga BR, Lingeman JE (2012) “Surgical Management of Upper Urinary
Tract Calculi.” In: Campbell Walsh Urology 10th ed. WB Saunders co,
Philadelphia, p 1357-1410.

[8] TurkC, KnollT, Petrik A, Sarica K, Skolarikos A, Straub M, Seitz C (2014) "EAU
Guidelines on Urolithiasis."” In: European Association of Urology, p 6-81.

[9]1 Ghani KR, Wolf JS (2015) “What is the Stone-free Rate Following Flexible
Ureteroscopy for Kidney Stones?” Nat Rev Urol 12:281-288.
doi:10.1038/nrurol.2015.74

[10] Smith AD (2007) “Smith's textbook of endourology.” PMPH, USA.

[11] Kavoussi LR, Novick AC, Partin AW, Peters CA (2012) “Campbell Walsh
Urology” 10th Edition. Saunders, USA.

[12] Shiddiqui EH, Siddiqui S, Munim A, Shah N (2011) “Urolithiasis Presentation
and Ultrasonographic Evaluation.” Professional Med J July-Sep 18(3):380-
385.

[13] Lundstam SO, Leissner KH, Wahlander LA, Kral KG (1982) “Prostaglandin-
synthetase Inhibition of Diclofenac Sodium in the Treatment of Renal Colic:
Comparison with Use of a Narcotic Analgesic.” Lancet 1982;1096-1097.

[14] Ibrahim Al, Shelty SD, Awad RM, Patel KP (1991) “Prognostic Factors in the
Conservative Treatment of Ureteric Stones.” Br] Urol 67:358-361.

[15] Bader, MJ, Eisner B, Porpiglia F, Preminger GM, Tiselius HG (2012)
"Contemporary Management of Ureteral Stones.” Eur Urol 61: 764-772.
doi:10.1016/j.eururo.2012.01.009.

[16] Preminger GM, Tiselius HG, Assimos DG, Alken P, Buck AC, Gallucci M (2007)
"Guideline for the Management of Ureteral Calculi.” EAU/AUA
Nephrolithiasis Guideline Panel. p 12-45.

[17] Reddy T.G, Assimos D.G (2015) “Optimizing Stone-free Rates with
Ureteroscopy.” Rev Urol 17(3):160-164. doi:10.3909/riu0665.

[18] Aboumarzouk O.M, Monga M (2012) “Flexible Ureteroscopy and Laser
Lithotripsy for Stones >2 cm: A Systematic Review and Meta-Analysis.”
Journal of Endourology 26(10):1257-1263. doi: 10.1089/end.2012.0217.

[19] El-Nahas AR, Eraky I, Shokier AA, Shoma AM, El-Assmy AM, El-Tabey NA
(2012) “Factors Affecting Stone-free Rate and Complications of Percutaneous
Nephrolithotomy for Treatment of Staghorn Stone.” Urology 79(6):1236-1241.
doi: 10.1016/j.urology.2012.01.026.

[20] Atmoko W, Birowo P, Rasyid N (2016) “Factors Affecting Stone Free Rate of
Primary Percutaneous Nephrolithotomy on Staghorn Calculi: A Single Center
Experience of 15 Years. F1000Research 5:2106. doi: 10. 12688/£1000 research.
9509.2.

[21] SomaniBK, DesaiM, Traxer O, Lahme S (2014) “Stone-free Rate (SFR): A New
Proposal for Defining Levels of SFR.” Urolithiasis 42(2):95-95.
doi:10.1007/s00240-013-0630-3.

[22] Yu W, Yao ], Zhang D. He X (2016) “Clinical Factors of Stone Free Rates After
Percutaneous Nephrolithotomy fo Staghorn Calculi.” Int ] Clin Exp Med 9(4):
7289-96. hitp://www.ijcem.com/files/ijcem0019968.pdf.

224 = GJRA - GLOBAL JOURNAL FOR RESEARCH ANALY SIS



