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Abstract

Objective: This study aimed to compare the clinical outcomes and complications of obese patients who
underwent extracorporeal shock wave lithotripsy (ESWL) and flexible ureterorenoscopy (FURS) for treating
1-2 cm renal pelvic stones.

Methods: This study included 89 patients with a body mass index (BMI) >30 who underwent ESWL and
FURS surgeries for 10-20 mm renal pelvic stones between January 2015 and July 2023. Three months after
the treatments, patients underwent full abdominal computed tomography (CT) and were examined for
stone-free status and the presence of residual stones. The presence of >4 mm residual stones on imaging
was considered a failure, and these patients were treated again. Demographic data, stone characteristics,
stone-free rate (SFR) three months after the procedure, surgery/procedure time, and complications such as
bleeding, urosepsis, and collecting system perforation were compared between the groups.

Results: The patients included in the study were divided into two groups: ESWL (n=46) and FURS (n=43).
Demographic and clinical data were similar between the groups. Retreatment rates were higher in the ESWL
group compared to the FURS group. The mean procedure time was similar between the groups (p=0.085). The
three-month SFR was found to be higher in the FURS group (88.3% vs. 73.9%; p=0.043). There was no
difference in complication rates between groups.

Conclusion: FURS is a more effective treatment method than ESWL in obese patients with stones 1-2 cm in
size located in the renal pelvis.

Categories: Urology
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Introduction

According to the definition of the World Health Organization, a body mass index (BMI) >30 kg/m 2 is
considered obesity [1]. The incidence of obesity is increasing day by day due to changes in lifestyle and
nutrition [2]. Studies have shown that obesity is an important factor in the development of urinary system
stones and has been found to be a risk factor [3,4]. The treatment to be applied to these patients may be
affected by comorbid diseases [5]. Extracorporeal shock wave lithotripsy (ESWL) or endourological
treatments are recommended in European urology guidelines for the treatment of 1-2 cm kidney stones
(excluding lower calyceal stones). ESWL holds an important place in the treatment of urinary system stone
disease [6]. ESWL success is affected by parameters such as obesity, stone size, localization, and Hounsfield
unit [7]. Flexible ureterorenoscopy (FURS) is also used successfully for the treatment of kidney stones due to
developments in laser technology [8]. Each technique has its own advantages and disadvantages. There is no
definitive consensus in the literature regarding the treatment of medium-sized (1-2 cm) kidney stones. This
study aimed to compare the clinical outcomes and complications of obese patients who underwent ESWL
and FURS due to 1-2 cm renal pelvic stones.

Materials And Methods

Our study was approved by the Ministry of Health and the local ethics committee (Approval Number:
11.05.2023/2968). Our study included 89 patients with a BMI >30 who underwent ESWL and FURS surgeries
for 10-20 mm renal pelvic stones between January 2015 and July 2023. Cases with kidney anomalies,
bleeding disorders, ureteral obstruction, positive urine culture, pregnant patients, kidney failure (serum
creatinine >1.5 mg/dL), and those with a history of previous unsuccessful stone treatment were excluded
from the study. Urine analysis, urine culture, hemogram, and kidney and liver function tests were performed
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on all patients before surgery. The procedure was planned after appropriate antibiotic treatment was given
to patients with growth in urine culture. Whole abdominal non-contrast computed tomography (CT) was
performed as an imaging method to detect the size, number, and location of the stones. Prophylactic
intravenous broad-spectrum antibiotic therapy was administered before FURS surgery. The procedures for
patients in the ESWL group were performed by an experienced technician using an electrohydraulic
lithotripter (EMD E-1000, Ankara, Turkey) under the supervision of a urologist. The procedures were
performed as outpatient treatment under intravenous sedation anesthesia, in the supine position, and under
fluoroscopy guidance. Sessions were applied at 80 shocks per minute, with a maximum of 3000 shocks.
ESWL was applied again to those with >4 mm residual stones on control imaging (direct urinary system
radiography or CT) 10 days after the procedure.

In the FURS group, the procedure was performed by two surgeons in the lithotomy position under general
anesthesia. First, entry was through the urethra with a rigid ureteroscope. A zebra guide wire (0.038 mm)
was sent to the renal pelvis through the orifice on the side with the stone. A ureteral access sheath (UAS)
(Olympus uropass ureteral access sheath 12/14F x 38 cm) was placed in the proximal ureter over the guide
wire. In cases with narrow ureters and in cases where UAS could not be inserted, a double-] stent was
emplaced, and the procedure was postponed for one month. The guide wire was removed, and a flexible
ureteroscope (Olympus URF-P5 Flexible ureteroscope, Tokyo, Japan) was sent to the pelvis through the UAS.
The stones were broken using a 200 um holmium laser. After the fragmentation was completed, control
fluoroscopy was used to determine whether any residual stones remained. A double-] stent was routinely
inserted in all patients after the procedure, and the procedure was repeated in the presence of >4 mm
residual stones on control imaging one month after the surgery, and the double-]J stent was removed in those
with no residue. Three months after the treatments, patients underwent full abdominal CT and were
examined for stone-free status and the presence of residual stones. The presence of >4 mm residual stones
on imaging was considered a failure, and these patients were treated again. Demographic data, stone
characteristics, stone-free rate (SFR) three months after the procedure, surgery/procedure time, and
complications such as bleeding, urosepsis, and collecting system perforation were compared between the
groups. For ESWL, the period from the first shock application to the last shock application was determined as
the procedure time. For FURS, the period from entry into the urethra with the ureteroscope until the
placement of the urethral catheter was considered the surgery time.

Statistical analysis

Analysis of data was performed using IBM SPSS Statistics for Windows, Version 16 (Released 2007; IBM
Corp., Armonk, New York). Student's t-test and chi-square test were used to analyze data between groups.
Categorical variables are expressed as frequency (%) and continuous variables are expressed as
mean=standard deviation (SD). A value of p<0.05 was considered statistically significant.

Results

The patients included in the study were divided into two groups: ESWL (n = 46) and FURS (n = 43).
Demographic and clinical data were similar between the groups (Table /). Treatment and post-treatment
data are summarized in Figure 1. Retreatment rates were higher in the ESWL group compared to the FURS
group (41.3% versus 11.6%, respectively). Since a ureteral access sheath (UAS) could not be inserted in five
patients in the FURS group, a double-] stent was emplaced, and the procedure was postponed. The mean
procedure time was similar between the groups (p=0.085). The three-month SFR was found to be higher in
the FURS group (88.3% vs. 73.9%; p=0.043). There was no difference in complication rates between groups.
In the FURS group, one patient developed urosepsis and recovered after treatment, and five patients had
postoperative fever and were treated with appropriate antibiotics and antipyretics. In the ESWL group, three
(6.5%) patients developed Steinstrasse, and four patients experienced fever. One of the cases with
Steinstrasse underwent ureteroscopic lithotripsy surgery, and the others passed their stones during follow-
up. Gross hematuria was observed in two patients. The patients were hospitalized, and hematuria was
controlled with medical treatment.
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Demographic and clinical data ESWL (n=46) FURS (n=43) P
Age, mean+SD 39.2+14.4 35.6+12.1 0.214
Gender, n (%) 0.871
Male 28 (60.1) 27 (62.8)
Female 18 (39.9) 16 (37.2)
BMI, mean+SD 37.1+4.3 38.4+3.8 0.116
DM, n 7 6 0.457
HTN, n 9 7 0.342
Side of stone, n (%) 0.863
Right 26 (56.5) 24 (55.8)
Left 20 (43.5) 19 (44.2)
Stone size, meantSD 17.3+2.2 18.1£1.5 0.724

TABLE 1: Comparison of patients' demographic and clinical data

HTN, hypertension; DM, diabetes mellitus; BMI, body mass index; ESWL, extracorporeal shock wave lithotripsy; FURS, flexible ureterorenoscopy.
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FIGURE 1: Comparison of treatment, post-treatment success, and
complication rates

Discussion

In this study, FURS and ESWL methods were investigated to determine which was more successful for the
treatment of 1-2 cm renal pelvic stones in obese patients. Although surgery times and complication rates
were similar for both methods, retreatment rates were found to be higher in ESWL patients compared to
FURS, and the SFR was found to be lower after three months. Up to 5-15% of the world's population is
affected by urolithiasis [9]. The increase in obesity rates has led to an increase in the prevalence of stone
disease [10]. Studies show that the prevalence of stone disease is twice as high in obese patients compared to
non-obese patients, and recurrence rates are also high [11]. The success of ESWL depends on stone
(localization, size, Hounsfield unit, skin-stone distance) and patient-related factors (BMI, skeletal anomaly)
are also effective. ESWL is more likely to fail, especially in those with a skin-stone distance (SSD) of 10 cm or
more [12]. Similar to the results of this study, Pareek et al. stated that endoscopic surgery may be more

appropriate for those with a BMI >30 kg/mZ [13].

Studies have shown that obesity does not affect the results of FURS surgery, unlike ESWL [14,15]. In a meta-
analysis, an 87.5% SFR was found in obese patients undergoing FURS [16]. In the meta-analysis results by Mi
et al., where they examined 2348 patients, for 1-2 cm kidney stones, FURS was found to have higher SFR and
lower additional intervention and retreatment rates than ESWL [17]. With similar complication rates, this
study found that the FURS group was advantageous compared to ESWL in terms of SFR and retreatment
rates. However, the literature indicates that there is no difference between the two methods in terms of SFR
for stones <1 cm [18]. In their study with 46 obese patients, Javanmard et al. found that the three-month SFR
after ESWL was 68% [19]. In this study, the three-month SFR rate in the ESWL group was 73.9%. In our study,
the three-month SFR in the FURS group was 88.3%, and this was compatible with the literature.

Although complications are a significant concern, they are generally managed with medical treatment after
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both methods. Recent technological developments in FURS have increased the safety and effectiveness of
the procedure [20]. The use of a ureteral access sheath is extremely important as it provides easy access to
the kidney with the flexible ureteroscope, reduces intrarenal pressure, contributes to the active removal of
broken stone fragments, and increases image quality due to continuous irrigation. Despite these advantages,
injuries to the ureter and stenosis in the postoperative period are observed due to the use of a ureteral access
sheath [21]. In some clinics, double-]J stents are routinely inserted before FURS surgery. In this study, double-
] stents were not placed routinely, and no stenosis development was observed during the follow-up of the
patients.

Another important issue is the complications that may occur due to the procedures. One of the most
significant complications in ESWL is Steinstrasse, observed at a rate of 2% to 10% [22]. As the size of the
stone increases, so does the incidence of Steinstrasse. While some patients can pass these stones with
medical treatment, additional surgical interventions may also be required. Although the SFR was low and
retreatment rates were high in the ESWL group, it is more frequently preferred by patients and doctors as it
is a non-invasive treatment method. Since FURS surgery can be performed successfully in a single session, it
is advantageous for patients who do not want to experience colic-like pain during repeated ESWL sessions.
The main disadvantages of FURS are high stone volume, the presence of multiple stones, long operating time
depending on the surgeon's experience, and high operating costs. For many reasons like these, FURS is not
performed in many centers. According to the results of this study, FURS is safer and more successful in obese
patients with <2 cm kidney stones.

Our study has some limitations. The main limitations are the small number of patients, the study being
conducted retrospectively, and the lack of cost analysis, subgroup analysis of obese patients, skin-stone
distance measurements, stone analysis results, information about analgesic use between groups, and pain
score examination.

Conclusions

According to the results of our study, the outcomes of FURS surgery appear to be better in obese patients
with stones 1-2 cm in size located in the renal pelvis. An individual approach to patients is important, taking
into account the patient's expectations, comorbid diseases, treatment duration, and costs.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Kadir Karkin, Mubariz Aydamirov
Critical review of the manuscript for important intellectual content: Kadir Karkin
Supervision: Kadir Karkin, Mubariz Aydamirov, Bugra Aksay, Eyiip Kaplan

Drafting of the manuscript: Mubariz Aydamirov, Bugra Aksay, Eyiip Kaplan, Gii¢lii Giirlen

Concept and design: Bugra Aksay, Eylip Kaplan, Giiclii Giirlen

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Adana City Training and
Research Hospital Clinical Research Ethics Committee issued approval 11.05.2023/2968. Animal subjects:
All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Kopelman PG: Obesity as a medical problem. Nature. 2000, 404:635-43. 10.1038/35007508

2. Trends in adult body-mass index in 200 countries from 1975 to 2014: a pooled analysis of 1698 population-
based measurement studies with 19-2 million participants. Lancet. 2016, 387:1377-96. 10.1016/50140-
6736(16)30054-X

3. Siener R, Glatz S, Nicolay C, Hesse A: The role of overweight and obesity in calcium oxalate stone
formation. Obes Res. 2004, 12:106-13. 10.1038/0by.2004.14

4.  Semins MJ, Shore AD, Makary MA, Magnuson T, Johns R, Matlaga BR: The association of increasing body

2024 Karkin et al. Cureus 16(2): €54194. DOI 10.7759/cureus.54194 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1038/35007508
https://dx.doi.org/10.1038/35007508
https://dx.doi.org/10.1016/S0140-6736(16)30054-X
https://dx.doi.org/10.1016/S0140-6736(16)30054-X
https://dx.doi.org/10.1038/oby.2004.14
https://dx.doi.org/10.1038/oby.2004.14

Cureus

10.

11.

12.

17.

18.

19.

20.

21.

22.

mass index and kidney stone disease. ] Urol. 2010, 183:571-5. 10.1016/}.juro.2009.09.085

Ishii H, Couzins M, Aboumarzouk O, Biyani CS, Somani BK: Outcomes of systematic review of ureteroscopy
for stone disease in the obese and morbidly obese population. ] Endourol. 2016, 30:135-45.
10.1089/end.2015.0547

Zumstein V, Betschart P, Abt D, Schmid HP, Panje CM, Putora PM: Surgical management of urolithiasis - a
systematic analysis of available guidelines. BMC Urol. 2018, 18:25. 10.1186/512894-018-0332-9

Delakas D, Karyotis I, Daskalopoulos G, Lianos E, Mavromanolakis E: Independent predictors of failure of
shockwave lithotripsy for ureteral stones employing a second-generation lithotripter. ] Endourol. 2003,
17:201-5. 10.1089/089277903765444302

Bas O, Bakirtas H, Sener NC, Ozturk U, Tuygun C, Goktug HN, Imamoglu MA: Comparison of shock wave
lithotripsy, flexible ureterorenoscopy and percutaneous nephrolithotripsy on moderate size renal pelvis
stones. Urolithiasis. 2014, 42:115-20. 10.1007/s00240-013-0615-2

Moe OW: Kidney stones: pathophysiology and medical management. Lancet. 2006, 367:333-44.
10.1016/S0140-6736(06)68071-9

Stamatelou KK, Francis ME, Jones CA, Nyberg LM, Curhan GC: Time trends in reported prevalence of kidney
stones in the United States: 1976-1994. Kidney Int. 2003, 63:1817-23. 10.1046/j.1523-1755.2003.00917.x
Sutherland JW, Parks JH, Coe FL: Recurrence after a single renal stone in a community practice . Miner
Electrolyte Metab. 1985, 11:267-9.

Pareek G, Hedican SP, Lee FT Jr, Nakada SY: Shock wave lithotripsy success determined by skin-to-stone
distance on computed tomography. Urology. 2005, 66:941-4. 10.1016/j.urology.2005.05.011

Pareek G, Armenakas NA, Panagopoulos G, Bruno JJ, Fracchia JA: Extracorporeal shock wave lithotripsy
success based on body mass index and Hounsfield units. Urology. 2005, 65:33-6.
10.1016/j.urology.2004.08.004

Natalin R, Xavier K, Okeke Z, Gupta M: Impact of obesity on ureteroscopic laser lithotripsy of urinary tract
calculi. Int Braz ] Urol. 2009, 35:36-41; discussion 41-2. 10.1590/51677-55382009000100006

Best SL, Nakada SY: Flexible ureteroscopy is effective for proximal ureteral stones in both obese and
nonobese patients: a two-year, single-surgeon experience. Urology. 2011, 77:36-9.
10.1016/j.urology.2010.05.001

Aboumarzouk OM, Somani B, Monga M: Safety and efficacy of ureteroscopic lithotripsy for stone disease in
obese patients: a systematic review of the literature. BJU Int. 2012, 110:E374-80. 10.1111/j.1464-
410X.2012.11086.x

Mi Y, Ren K, Pan H, et al.: Flexible ureterorenoscopy (F-URS) with holmium laser versus extracorporeal
shock wave lithotripsy (ESWL) for treatment of renal stone <2 cm: a meta-analysis. Urolithiasis. 2016,
44:353-65. 10.1007/s00240-015-0832-y

Lv G, Qi W, Gao H, et al.: Safety and efficacy of extracorporeal shock wave lithotripsy vs. flexible
ureteroscopy in the treatment of urinary calculi: a systematic review and meta-analysis. Front Surg. 2022,
9:925481. 10.3389/fsurg.2022.925481

Javanmard B, Razaghi MR, Ansari Jafari A, Mazloomfard MM: Flexible Ureterorenoscopy versus
extracorporeal shock wave lithotripsy for the treatment of renal pelvis stones of 10-20 mm in obese
patients. ] Lasers Med Sci. 2015, 6:162-6. 10.15171/jlms.2015.12

Andonian S, Okeke Z, Smith AD: Digital ureteroscopy: the next step. ] Endourol. 2008, 22:603-6.
10.1089/end.2008.0017

Torricelli FC, De S, Hinck B, Noble M, Monga M: Flexible ureteroscopy with a ureteral access sheath: when
to stent?. Urology. 2014, 83:278-81. 10.1016/j.urology.2013.10.002

Al-Awadi KA, Abdul Halim H, Kehinde EO, Al-Tawheed A: Steinstrasse: a comparison of incidence with and
without | stenting and the effect of | stenting on subsequent management. BJU Int. 1999, 84:618-21.
10.1046/j.1464-410x.1999.00280.x

2024 Karkin et al. Cureus 16(2): €54194. DOI 10.7759/cureus.54194

6 0of 6


https://dx.doi.org/10.1016/j.juro.2009.09.085
https://dx.doi.org/10.1016/j.juro.2009.09.085
https://dx.doi.org/10.1089/end.2015.0547
https://dx.doi.org/10.1089/end.2015.0547
https://dx.doi.org/10.1186/s12894-018-0332-9
https://dx.doi.org/10.1186/s12894-018-0332-9
https://dx.doi.org/10.1089/089277903765444302
https://dx.doi.org/10.1089/089277903765444302
https://dx.doi.org/10.1007/s00240-013-0615-2
https://dx.doi.org/10.1007/s00240-013-0615-2
https://dx.doi.org/10.1016/S0140-6736(06)68071-9
https://dx.doi.org/10.1016/S0140-6736(06)68071-9
https://dx.doi.org/10.1046/j.1523-1755.2003.00917.x
https://dx.doi.org/10.1046/j.1523-1755.2003.00917.x
https://pubmed.ncbi.nlm.nih.gov/4033604/
https://dx.doi.org/10.1016/j.urology.2005.05.011
https://dx.doi.org/10.1016/j.urology.2005.05.011
https://dx.doi.org/10.1016/j.urology.2004.08.004
https://dx.doi.org/10.1016/j.urology.2004.08.004
https://dx.doi.org/10.1590/s1677-55382009000100006
https://dx.doi.org/10.1590/s1677-55382009000100006
https://dx.doi.org/10.1016/j.urology.2010.05.001
https://dx.doi.org/10.1016/j.urology.2010.05.001
https://dx.doi.org/10.1111/j.1464-410X.2012.11086.x
https://dx.doi.org/10.1111/j.1464-410X.2012.11086.x
https://dx.doi.org/10.1007/s00240-015-0832-y
https://dx.doi.org/10.1007/s00240-015-0832-y
https://dx.doi.org/10.3389/fsurg.2022.925481
https://dx.doi.org/10.3389/fsurg.2022.925481
https://dx.doi.org/10.15171/jlms.2015.12
https://dx.doi.org/10.15171/jlms.2015.12
https://dx.doi.org/10.1089/end.2008.0017
https://dx.doi.org/10.1089/end.2008.0017
https://dx.doi.org/10.1016/j.urology.2013.10.002
https://dx.doi.org/10.1016/j.urology.2013.10.002
https://dx.doi.org/10.1046/j.1464-410x.1999.00280.x
https://dx.doi.org/10.1046/j.1464-410x.1999.00280.x

	Which Method Is More Effective for the Treatment of 1–2 cm Renal Pelvis Stones in Obese Patients: Extracorporeal Shock Wave Therapy or Flexible Ureterorenoscopy?
	Abstract
	Introduction
	Materials And Methods
	Statistical analysis

	Results
	TABLE 1: Comparison of patients' demographic and clinical data
	FIGURE 1: Comparison of treatment, post-treatment success, and complication rates

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


