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Abstract 
Introduction: The management of kidney stones has benefited from endos-
copic techniques, in particular the development of flexible ureteroscopy (ure-
terorenoscopy). This endoscopic treatment has made it possible to treat many 
upper urinary tract stones, with satisfactory results and less morbidity. This 
innovative minimally invasive technique was introduced in our country in 
2018. It is not practiced in all health structures. We report our experience. 
Objectives: The aim of our study was to evaluate the place of flexible urete-
roscopy laser, its feasibility, and the results on stones up to 30 mm in size on-
ly in the lower calicial group, while assessing the postoperative quality of life. 
Patients and Methods: We conducted a monocentric observational retros-
pective study at the Omar Bongo Ondimba Army Training Hospital (OBO 
ATH) on 22 patients with symptomatic inferior caliciel stones, over a period 
of January 2019 and December 2020 treated by flexible ureteroscopy laser 
(FUR-L), once or twice depending on the size of the residual fragments. Re-
sults: All the patients had symptomatic urolithiasis, diagnosed on the clinical 
elements, and confirmed in 77% by urinary computed tomography. The av-
erage age was 35.47 years ± 12, with a clear female predominance (64%). All 
the stones sat in the lower chalice. 66.5% of stones were larger than 10 mm. 
75% of patients were “stones free” after one FUR-L session, and 100% after 
the second session. 10% of patients still had residual pain at 01 month which 
was absent at 03 month. 18% of postoperative urinary tract infections were 
treated with antibiotics. 90% of the patients had resumed an activity prior to 1 
month. At 1 month and 3 months, 82% and 100% respectively were satisfied 
with the mode of treatment according to self-questioning. Conclusion: FUR-L 
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remains a therapeutic modality for stones in the lower calicial group, for 
stones whose diameter is close to 30 mm. A sequential approach should be 
considered for diameter stone up to 30 mm. 
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1. Introduction 

Flexible laser ureteroscopy (FUR-L) has become the essential treatment in the 
management of kidney stones measuring less than 2 cm [1] [2]. Its indication in 
stones larger than 2 cm is increasingly popular today, and its place is better de-
fined within the therapeutic arsenal of this class of stones [3] [4]. 

The aim of our study was to evaluate through a retrospective analysis of 22 
patients with lower calyx stones treated by flexible laser ureteroscopy, the feasi-
bility and results of this technique on stones of size between 3 and 30 mm. And 
as a secondary objective, to assess the overall rate of patient satisfaction through 
postoperative self-questioning. 

2. Patients and Methods 

We have carried out a single-center retrospective study in the urological surgery 
department of the OBO ATH. We included 22 patients between 2019 and 2020, 
presenting kidney stones of the lower calicial group treated by reusable URS, 
with a regular follow-up over 1 year. 

We included all patients who presented with simple or complicated renal colic 
due to urolithiasis, the size of which is between 3 and 30 mm. The diagnosis of 
nephrolithiasis had been strongly suggested clinically and confirmed on imag-
ing. The biological assessment had served as a standard preoperative assessment 
and an infectious assessment according to the clinical situations, supplemented 
by an CBUE, and Ds. All the patients had been operated under prophylactic an-
tibiotic therapy, with a negative CBUE, and under spinal anesthesia. The treat-
ment modalities were either a one stage treatment by ureteroscopy on a ureter 
not previously prepared by a JJ stent probe, or in two stages (JJ then ureterosco-
py). A postoperative evaluation by CT scan without injection of fine sections was 
carried out 1 month after removal of the JJ stent probe, to assess the existence of 
residual fragments and their size. The decision to re-treat with ureteroscopy was 
based on the size of the residual fragments, their location, the impact on the 
kidney and whether they were symptomatic. The material used was JJ stents, a 
rigid ureteroscope (R-URS), and a flexible ureteroscope (FLEX-X2). The laser 
device used was the MEGA Pulse from 1.6 to 20 W of power with a fiber of 230 
μm. We used Re-Trace access sheaths (12/14Ch, Coloplast). The laser was used 
in Dusting or Fragmentation mode. A Dormia-type forceps made it possible to 
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recover the residual fragments. 
The patients had been clearly informed about the possibility of one or more 

FUR-L sessions when choosing the treatment and developing the therapeutic 
plan. 

The monitoring was only clinical and especially radiological by performing a 
CT scan without injection of the urinary tract at 03 months. The absence of re-
sidual stone conferred on the patient the status of “stone free”. Success was de-
fined by the absence of fragments or the presence of fragments less than 2 mm 
asymptomatic at the time of the control. The duration of the Total Temporary 
Incapacity (TTI = sick leave), the quality of life was assessed based on a ques-
tionnaire drawn up at 1, 3 and 6 months. The calculations were analyzed by 
spectrophotometry. A remote metabolic assessment was systematic. All patients 
had health insurance that covered the cost of the intervention at 90% or even 
100%. A First FUR-L session costs on average 875,000 FCFA (1335.54 euros) 
without health coverage, the second session was calculated based on the first ses-
sion, 437,500 FCFA (667.77 euros). The database had been introduced and ana-
lyzed in the Numbers software update 2021 (Table 1). 

3. Result 

All patients had symptomatic urolithiasis, diagnosed on clinical grounds, and 
confirmed in 77% by urinary computed tomography. The mean age was 35.47 ± 
12 years, with a clear female predominance (64%). All the stones were seated in 
the lower chalice. 66.5% of stones were larger than 10 mm, with 8% representing 
two patients had stones larger than 20 mm. Most stones were unilateral, only 
two patients had symptomatic bilateral stones, which had been treated at the 
same time. 86% of our patients had a JJ endoprosthesis at the end of the proce-
dure. In total, there were 24 FUR-L procedures initially with a stone free rate of 
75%, and 25% residual stones with an average size of 7 mm. 

6 (25%) second look FUR-L had been performed at 1 month on residual stones, 
with a result rate of 100% stone-free in all patients. Postoperative self-assessment 
(Table 2) showed 10% of patients who still had residual pain at 1 month but ab-
sent at 3 months and 6 months. 18% of postoperative urinary tract infections 
had been treated with antibiotics. 90% of patients had resumed activity before 1 
month. At 1 month and 3 months, respectively 82% and 100% were satisfied 
with the mode of treatment according to the self-question. 

4. Discussion 

Urinary lithiasis disease represents a management issue in our country, with a 
poorly assessed incidence. Urolithiasis represents 30% of the consultation in our 
department each month, and half of them will be operated on. 

The diagnosis remains clinical in most cases, and morphological imaging by 
Uroscan (gold standard) will make it possible to make an overall assessment of 
the disease, by confirming the positive diagnosis, but above all by specifying the  

https://doi.org/10.4236/oju.2022.128043


S. G. Olagui et al. 
 

 

DOI: 10.4236/oju.2022.128043 443 Open Journal of Urology 
 

Table 1. Sample analysis data. 

Settings Effective (n) % 

Clinical   

Fever 17 77 

Low back pain 20 90 

hematuria 3 14 

Additional tests   

ECBU 20 90 

TDM without PC 17 77 

Ultrasound – AWP 10 45 

Size of stone   

≤3 mm 2 8 

[3 - 6] 6 25 

[6 - 10] 5 21 

[10 - 20] 9 38 

>20 mm 2 8 

Stone number   

Unilateral 22 92 

Bilateral 2 8 

All Ureterorenoscopy Treatment: 24   

Without stent JJ 3 14 

With stent JJ before 19 86 

Number of interventions   

single ureterorenoscopy session 24 100 

Two ureterorenoscopy (second look) 6 25 

Results: stone free rate   

After the first FUR 18 75 

After the second FUR 6 100 

Size of residual stones 18 75 

≤2 mm   

[6 - 7] 3 12.5 

[7 - 8] 3 12.5 

Infectious complications 4 18 

 
Table 2. Post opérative evaluation questionnaire. 

Questions? 01 month 03 month 06 month 

Presence rate of residual pain at 10% 0% 0% 

Rate of return to normal activity at 90% 100% 100% 

Rate of acceptability of treatment by 
FUR-L in the future 

100% 100% 100% 

Overall satisfaction rate at 82% 100% 100% 
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number of calculations, their location, the size, the impact on the upper appara-
tus, their density, the anatomy of the calyx stems and calyces, that of the lower 
calyx [5] [6]. 

It is since Dretler in 1994 [1], that the flexible ureteroscopy technique has 
been described, this one has known enormous technological advances in partic-
ular the use of active deflection at 270˚ which has allowed an exploration of the 
of the renal cavities [4] [7], thus making it possible to treat all upper tract stones, 
since no stone is resistant to the laser [7] [8]. The indications for FUR-L are be-
coming more and more precise, in first intention in the renal stone of the upper 
device and take a particular place in the stones of the lower chalice group [8] [9] 
[10]. Some authors make it a matter of course, compared to other procedures 
such as the mini PCNL, PCNL [9]. The international guidelines provide a high 
level of evidence for this indication [4] [5] [7]. 

We treated our patients with FUR-L, in one session for stones less than 15 
mm. And in two sessions for the rest, often combined with a R-URS in 42% of 
cases if the fragments were found along the ureter. 

Our patients were relatively young with an average age of 35, with no real 
comorbidities noted. Young age is often the one found in many series, although 
lithiasis disease affects all age groups. The existence of the metabolic syndrome is 
currently incriminated in the lithogenesis of another stone [3] [4]. 17 of our pa-
tients had obstructive pyelonephritis, whose management, in addition to proba-
bilistic antibiotic therapy with quinolones, was emergency JJ stenting and treat-
ment with FUR-L, 10 - 15 days later. Of these obstructive pyelonephritis, 15 pa-
tients had ureteric stones initially, and 2 patients presented with directly en-
closed stones of the lower calyx group, with dilation of the calyx and perirenal 
infiltration on imaging. Paradoxically, a ureteral calculus can be relocated in the 
kidney (as in our series), especially in the lower calyx (most sloping area) when 
the initial JJ stent is raised. The risk of stone migration after ureteroscopy is es-
timated at 7% [1]. The whole question is that of the therapeutic approach, 
knowing that all infectious stones must be removed regardless of their location 
and size [11] [12]. Our infected patients had been treated by Dusting effect, 
reassuring themselves to be the closest to stone free, a JJ endoprosthesis was in 
place at the end of the procedure. 

4% or 18% of these patients presented an infectious syndrome made of persis-
tent fever over 72 hours, the identification of the germ on the intraoperative 
urine samples made it possible to modify the antibiotic therapy. Urinary tract 
infection remains a frequent complication in case of endoscopic procedure on 
the urinary tree despite sterile preoperative CBUE and intraoperative antibiotic 
prophylaxis, it represents 2% - 18% [1] [4], it is increased in case of infected 
stone [2]. 

The rest of the patients had hyperalgesic renal colic, including 3 on ureteral 
stone treated with JJ stent first, then a week later with R-URS + lithoclast, sup-
plemented by FUR for compression of the residual fragments lodged in the low-
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er calyx, the largest of which was 7 mm and was symptomatic. 
FUR-L made it possible to process all our stones, the re-localization at the lev-

el of the renal pelvis in 91% made it possible to reduce the angulation constraints 
imposed on the ureteroscopy, this recommendation is widely described in the 
series, and is an integral part different times of the learning curve widely detailed 
by many experts including O. Traxer [2]. The optical fibers of the ureteroscopy 
(FLEX-X2) are very fragile, the very acute angles of the lower chalices often im-
pose significant deflections, relocating the calculation in the axis of the light and 
the strike angle makes it possible to protect our devices, including maintains it at 
a cost [10] [13]. 

Six stones benefited from a two-stage treatment, these were some residual 
stones with a diameter between 6 and 8 mm, all symptomatic and obstructive. 
The contribution of the R-URS lies in the treatment or re-treatment in several 
sessions of these residual stones which are either infectious or obstructive de-
pending on their size. We have deliberately chosen to re-treat all symptomatic 
and/or infectious stones with a diameter > 6 mm. Performing one or more FUR-L 
sessions must be integrated into the overall therapeutic project, and clearly ex-
plained to patients [12] [13]. Bilateral calculus treatment at the same time con-
firms the less morbid nature of the ureteroscopy [2] [14]. 

We had noticed that the size of stone was not necessarily an obstacle to the 
use of the FUR-L from the outset [15] [16]. A calculation of more than 20 mm, 
can be vaporized in a single FUR-L, with insignificant residual fragments, the 
work and numerous publications of Olivier Traxer and his team show this well 
[16] [17]. Even if very clearly the calculations of more than 20 mm, must make 
consider the possibility of a reprocessing, which is integrated into a project ex-
plained to the patient. We used 17 access sheaths, without increasing the mor-
bidity at the time of the realization of the FUR-L, on the other hand the 
Re-Trace access sheaths offer an additional safety gain [2] [14] [18]. The urete-
roscopy without an access shaft is possible provided you are a trained user be-
cause the rate of material damage is often very high [13] [14] [19]. The average 
duration of our interventions was 56 mn ± 15 mn, this reflects the constant 
learning curve. We were below the standards which are 60 min on average for a 
stone of 10 mm [11] [13]. 

The JJ stent probe made it possible to manage the first operation in 86% of 
cases, but almost half (53%) had discomfort secondarily, these patients were put 
on alpha blocker, anti-spasmodic, associated with level 1 analgesic, no JJ stent 
probe was removed before FUR-L [12]. A JJ stent probe was left postoperatively 
depending on local conditions, 68% for 7 to 10 days maximum. No major com-
plication was noted [11] [20] [21]. The average length of hospitalization was 15 
days ± 4 days, clearly due to the numerous pyelonephritis requiring intra venous 
antibiotic therapy 5 or 10 days [20] [22]. Endoscopic treatments on urinary 
stones are increasingly performed on an outpatient basis [5] [22]. 

Postoperative follow-up was organized at 1 month, 3 months and 6 months. 
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We developed a postoperative evaluation questionnaire at each consultation. At 
1 month, 10% had no residual pain at 3 and 6 months. Many patients resumed 
almost normal activity from the first month, and all were generally satisfied and 
ready for a future FUR-L if the indication lent itself to it. All patients were stone 
free at 3 months, with a FUR-L success rate of 75% after a first ureteroscopy and 
100% the second, which matches the literature success rate of nearly 90% [1] [2] 
[22]. No recurrence at 1 year, all patients had metabolic assessments to adapt 
hygienic-dietetical measures with the aim of preventing recurrence [2] [5]. 

In our countries where the surgical intervention equals bloodshed, abdominal 
scar, the FUR-L is a technique which remains less morbid and easily acceptable, 
with short recovery and unavailability times (TTI) of 15 days ± 4 days). Overall 
morbidity is estimated at 5% - 10%, the risk of major complications (avulsion, 
perforation) is 1%, with a conversion rate of 0.2% [2] [13]. Other minimally in-
vasive techniques are being learned here, but do not currently constitute an al-
ternative to the ureteroscopy in the management of stones of the lower calyx [4] 
[7] [9]. In terms of cost, FUR-L is not within the reach of all patients, where the 
minimum wage is around 229 euros, the choice of the operating technique must 
take this into account. 

The limitations of this study are its retrospective and non-comparative nature, 
involving a small sample. Prospective studies would be desirable to confirm the 
place of FUR-L in large kidney stones. 

5. Conclusion 

Our study clarifies the place of the FUR-L in our countries where these endos-
copic techniques are practiced more and more. In the absence of other minimal-
ly invasive techniques, FUR-L remains today the treatment of choice for these 
stones of the upper appliance and of the lower calyx, as recommended by inter-
national guidelines. Size calculations between 20 mm and 30 mm, remain a 
possible indication if this is integrated into a therapeutic project clearly ex-
plained to patients, health insurance facilitating this therapeutic approach. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Dretler, S.P. (1994) Ureteroscopic Fragmentation Followed by Extracorporeal Shock 

Wave Lithotripsy. A Treatment Alternative for Selected Large or Staghorn Calculi. 
The Journal of Urology, 151, 842-846.  
https://doi.org/10.1016/S0022-5347(17)35102-9 

[2] Lechevallier, E., Saussine, C. and Traxer, O. (2008) Ureteroscopy for Calculation of 
the Upper Urinary Tract. Progrès en Urologie, 18, 912-916.  
https://doi.org/10.1016/j.purol.2008.09.022 

[3] Breda, A., Ogunyemi, O., Leppert, J.T., Lam, J.S. and Schulam, P.G. (2008) Flexible 

https://doi.org/10.4236/oju.2022.128043
https://doi.org/10.1016/S0022-5347(17)35102-9
https://doi.org/10.1016/j.purol.2008.09.022


S. G. Olagui et al. 
 

 

DOI: 10.4236/oju.2022.128043 447 Open Journal of Urology 
 

Ureteroscopy and Laser Lithotripsy for Single Intrarenal Stones 2 cm or Greater—Is 
This the New Frontier? The Journal of Urology, 179, 981-984.  
https://doi.org/10.1016/j.juro.2007.10.083 

[4] NICE (2019) Renal and Ureteric Stones: Assessment and Management. BJU Inter-
national, 123, 220-232. https://doi.org/10.1111/bju.14654 

[5] Cassell, A., Jalloh, M., Ndoye, M., et al. (2020) Surgical Management of Urolithiasis 
of the Upper Tract—Current Trend of Endourology in Africa. Research and Re-
ports in Urology, 12, 225-238. https://doi.org/10.2147/RRU.S257669 

[6] Ben, M.A., Qahatani, S., Ndoye, M., et al. (2011) Urétéroscopie souple dans le traite-
ment des calculs du rein de 2 à 3cm [Flexible Ureteroscopy in the Treatment of 
Kidney Stone between 2 and 3 cm]. Progrès en Urologie, 21, 327-332.  
https://doi.org/10.1016/j.purol.2010.07.012 

[7] Tzelves, L., Türk, C. and Skolarikos, A. (2020) European Association of Urology 
Urolithiasis Guidelines: Where Are We Going? European Urology, 30, 2405-4569. 

[8] Hughes, T., Ho, H.C., Pietropaolo, A., et al. (2020) Guideline of Guidelines for Kidney 
and Bladder Stones. Turkish Journal of Urology, 46, 104-112.  
https://doi.org/10.5152/tud.2020.20315 

[9] Xu, C., Song, R., Lu, P., et al. (2020) A Retrospective Study Comparing Super-Mini 
Percutaneous Nephrolithotomy and Flexible Ureteroscopy for the Treatment of 
20-30 mm Renal Stones in Obese Patients. PeerJ, 8, e8532.  
https://doi.org/10.7717/peerj.8532 

[10] Hassan, A.I., Al-Hammodi, B.M. and Ramzi, R.M. (2020) Ureteroscopy in Ureteric 
Stone Management: The Need for Laser Lithotripsy and Ancillary Equipment. Uro-
logiia, No. 4, 18-20. https://doi.org/10.18565/urology.2020.4.18-20 

[11] Torricelli, F.C., De, S., Hinck, B., Noble, M. and Monga, M. (2014) Flexible Urete-
roscopy with a Ureteral Access Sheath: When to Stent? Urology, 83, 278-281.  
https://doi.org/10.1016/j.urology.2013.10.002 

[12] Streeper, N.M. (2018) Asymptomatic Renal Stones—to Treat or Not to Treat. Cur-
rent Urology Reports, 19, Article No. 29. https://doi.org/10.1007/s11934-018-0782-3 

[13] Doizi, S. and Traxer, O. (2018) Flexible Ureteroscopy: Technique, Tips and Tricks. 
Urolithiasis, 46, 47-58. https://doi.org/10.1007/s00240-017-1030-x 

[14] Doizi, S., Knoll, T., Scoffone, C.M., Breda, A., Brehmer, M., Liatsikos, E., Cornu, J.N. 
and Traxer, O. (2014) First Clinical Evaluation of a New Innovative Ureteral Access 
Sheath (Re-Trace™): A European Study. World Journal of Urology, 32, 143-147.  
https://doi.org/10.1007/s00345-013-1094-3 

[15] Zewu, Z., Cui, Y., Feng, Z., Yang, L. and Chen, H. (2019) Comparison of Retrograde 
Flexible Ureteroscopy and Percutaneous Nephrolithotomy in Treating Intermedia-
tesize Renal Stones (2-3 cm): A Meta-Analysis and Systematic Review. International 
Brazilian Journal of Urology, 45, 10-22.  
https://doi.org/10.1590/s1677-5538.ibju.2018.0510 

[16] Lavan, L., Herrmann, T., Netsch, C., Becker, B. and Somani, B.K. (2020) Outcomes 
of Ureteroscopy for Stone Disease in Anomalous Kidneys: A Systematic Review. 
World Journal of Urology, 38, 1135-1146.  
https://doi.org/10.1007/s00345-019-02810-x 

[17] Davis, N.F., Quinlan, M.R., Browne, C., Bhatt, N.R., Manecksha, R.P., D’Arcy, F.T., 
Lawrentschuk, N. and Bolton, D.M. (2018) Single-Use Flexible Ureteropyeloscopy: 
A Systematic Review. World Journal of Urology, 36, 529-536.  
https://doi.org/10.1007/s00345-017-2131-4 

https://doi.org/10.4236/oju.2022.128043
https://doi.org/10.1016/j.juro.2007.10.083
https://doi.org/10.1111/bju.14654
https://doi.org/10.2147/RRU.S257669
https://doi.org/10.1016/j.purol.2010.07.012
https://doi.org/10.5152/tud.2020.20315
https://doi.org/10.7717/peerj.8532
https://doi.org/10.18565/urology.2020.4.18-20
https://doi.org/10.1016/j.urology.2013.10.002
https://doi.org/10.1007/s11934-018-0782-3
https://doi.org/10.1007/s00240-017-1030-x
https://doi.org/10.1007/s00345-013-1094-3
https://doi.org/10.1590/s1677-5538.ibju.2018.0510
https://doi.org/10.1007/s00345-019-02810-x
https://doi.org/10.1007/s00345-017-2131-4


S. G. Olagui et al. 
 

 

DOI: 10.4236/oju.2022.128043 448 Open Journal of Urology 
 

[18] Zhang, J., Li, B., Li, G., Yang, Z., Ye, N., Liu, Y., Zhuo, H. and Hong, J. (2022) Rigid 
Ureteroscopic Lithotripsy in the Lateral Decubitus Position for Upper Urinary Tract 
Stones. BMC Urology, 22, Article No. 24.  
https://doi.org/10.1186/s12894-022-00977-x 

[19] Ma, Y.C., Jian, Z.Y., Jin, X., Li, H. and Wang, K.J. (2021) Stone Removing Efficiency 
and Safety Comparison between Single Use Ureteroscope and Reusable Ureteros-
cope: A Systematic Review and Meta-Analysis. Translational Andrology and Urol-
ogy, 10, 1627-1636. https://doi.org/10.21037/tau-20-1399 

[20] Kanno, T., Matsuda, A., Sakamoto, H., Higashi, Y. and Yamada, H. (2013) Safety, 
and Efficacy of Ureteroscopy after Obstructive Pyelonephritis Treatment. Interna-
tional Journal of Urology, 20, 917-922. https://doi.org/10.1111/iju.12060 

[21] Ventimiglia, E., Smyth, N., Doizi, S., Jiménez Godínez, A., Barghouthy, Y., Corrales 
Acosta, M.A., Kamkoum, H., Somani, B. and Traxer, O. (2022) Can the Introduc-
tion of Single-Use Flexible Ureteroscopes Increase the Longevity of Reusable Flexi-
ble Ureteroscopes at a High-Volume Centre? World Journal of Urology, 40, 
251-256. https://doi.org/10.1007/s00345-021-03808-0 

[22] Türk, C., Vice-chair, A.S., Neisius, A., Petrik, A., Seitz, C., Thomas, K., et al. (2019) 
EAU Guidelines on Urolithiasis. EAU, Arnhem. 

 
 
 

Abbreviations 

CBUE: Cytobacterioligical Urine Exam 
Ds: Dipstick 
PCR: Protein C Reactive 
R-URS: Rigid Ureteroscopy 
PCNL: Percutaneous Nephrolithotomy 
TTI: Total Temporary Incapacity 
FAFC: Franc of the African Financial Community 
AWP: Abdomen without Preparation 

 
 

https://doi.org/10.4236/oju.2022.128043
https://doi.org/10.1186/s12894-022-00977-x
https://doi.org/10.21037/tau-20-1399
https://doi.org/10.1111/iju.12060
https://doi.org/10.1007/s00345-021-03808-0

	Outcomes of Ureterorenoscopy for Lower Pole Kidney Stones (≤3 cm) to the Omar Bongo Ondimba Army Instruction Hospital
	Abstract
	Keywords
	1. Introduction
	2. Patients and Methods
	3. Result
	4. Discussion
	5. Conclusion
	Conflicts of Interest
	References
	Abbreviations

