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INTRODUCTION 
 

Management of the Lower calyceal renal stones and 

stones in the mid and upper calyces that had failed 

medical or ESWL therapy were challenging in the era 

before the innovation of flexible ureterorenoscopy. 

Thanks to the great and ever progressive medical 

technology advances that takes place in the field of 

endourology and RIRS surgery.
[1]

  

 

Technical advances in the deflection mechanism and 

flexibility, light weight handling, improved chip on the 

tip high quality digital camera. Advances in the 

accessory flexible ureteroscopic tools namely access 

sheaths quality, hydrophilic guide wires, tip-less Dormia 

baskets have led to dramatic ease in the flexible 

ureteroscopic  insertion as well as stone handling. 

Improvements in the LASER technology systems as well 

as innovation of the fine small caliber LASER fibers that 

aided flexibility of the ureteroscope as well as better 

delivery of the LASER power have played important 

roles in the success of the RIRS surgery.
[2]

 

 

Better training skills including systematic simulation 

training have led to an improved ergonomics, hand-eye 

coordination and hence mastering of the flexible 

ureteroscopy procedure.
[3,4]

 

 

All such improvements have led to more efficacy in the 

renal stone management and the ability to manage larger 

renal stones reaching up to 20 mm  by the expert hands 

as well as lowering the complications and improved cost 

effectiveness and better stone free rates (SFR).
[5]

  

 

The aims of the current study are to focus on the 

technical as well as the postoperative outcomes and 

complications of the flexible ureterorenoscopic Laser 

lithotripsy. 

 

METHODS 
 

To achieve the aim of the current study, across sectional 

design was adopted. 

 

This study was conducted in the department of urology at 

Medicano hospital in Erbil-Kurdistan region – Republic 

of Iraq based on preoperative, intraoperative and 

postoperative data collection for 83 cases with renal 

stone to whom FURSL was conducted for period 

between June 2019 to September 2022. 

 

Ethical approval 

An approved consent from each case was taken after full 

discussion. 
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ABSTRACT 
 

This is a cross sectional analytic study based on retrospective data collection concerning flexible 

ureteroscopic laser lithotripsy (FURSL). This study was conducted on 83 adult patients with renal stones. 

The study was performed by a single researcher in the department of urology at Medicano hospital in Erbil 

taking in consideration the preoperative, peroperative and postoperative data analysis. Cases with single 

and multiple renal stones of diameters 7 to 13.6 mm scattered within the renal calyces were managed by 

FURSL. Access sheath insertion had no influencing affect in decreasing the operative time.43.9% of 

stones was fragmented successfully and 45.1% were extracted by dormia. Complications were 

insignificant in general apart from fever. Only 9.8% of cases had trivial intracalyceal bleeding. No case 

was converted to open exploration. Technical complication was noted in two cases namely one incident 

with fiberoptic damage and one failed deflection.  
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Study setup 

Cases included in the study were exclusively adults of 

both genders. Their ages ranged between 18 to 70 years. 

Pediatric patients as well as pregnant females with renal 

stones were excluded from the study. The involved cases 

had renal stones with sizes ranged between 7mm to 15 

mm. FURSL was decided for every case. Every case 

with renal colic or previously diagnosed renal stones 

with or without medical therapy or previous intervention 

whether ESWL, Ureteroscopy or renal exploration 

surgery was interrogated individually by clinical 

approach followed by the relevant lab studies including 

urine examination, renal function tests and complete 

blood count evaluation. Imaging studies included 

ultrasound evaluation of the urinary system. The 

involved cases with renal stones situated in the upper, 

middle or the lower calyces were requested to do native 

spiral Computerized tomography scan of the abdomen 

(CT-scan). A thorough discussion regarding the mode of 

the treatment including the benifts and drawback of the 

FURSL procedure was conducted. 

 

Procedures 

Each case enrolled in the study had proper preoperative 

medical and lab evaluations. Preoperative preparation 

including fasting for 6 hours. Bowl and bladder emptying 

prior to the procedure. 

 

The procedures were conducted under general anesthesia 

with endotracheal intubation and full abdominal 

relaxation. 

 

Endoscopy procedure for every case was started by 

urethra-cystoscopy using Storz 19F rigid cystoscope. The 

ureteric orificeswere identified ,then  a 3F Terumo, 

flimsy blunted end  guidewire was advanced via the 

ureteric orifice up to the renal pelvis under fluoroscopic 

monitoring. A pointed tip 9.5F 45 Cm long ureteral 

access sheath was introduced under fluoroscopic guide 

via the ureter following the insertion of the ureteric guide 

wire in its lumen then the trocar was removed. 

 

Storz flexible Uretero-renooscope (Storz 11278AU1 

Flex-X
2
 Flexible Ureteroscope).  Introduced via the 

ureteric access sheath under direct vision using full HD 

Storz Camera, aided with flouroscopic monitoring. 

Normal saline utilized as an irrigant fluid. Careful 

inspection of the calyceal system of the kidney 

performed for the localization of the stone. 

 

Dornier 30 Watt LASER device was used for the 

lithotripsy. A 272 micrometer core ultra-thin flexible 

laser fiber was used. Lithotripsy procedures were 

conducted using dusting and fragmentation techniques. 

Small pieces were extracted using Dormia basket. A 

double J stent was inserted via the ureter for each case at 

the end of the procedure. 

 

Data collection 

The collected data from the involved cases  included age, 

sex, primary or recurrent stone, single or multiple, size of 

the stone, location of the stone inside the kidney whether 

upper pole, mid pole, renal pelvis, lower calyceal stone, 

side whether right or left kidney, previous intervention 

including shock wave lithotripsy (ESWL), uretero-

lithotripsy, open surgery or no previous intervention.                          

 

Technical data included bladder distension or emptying 

prior to insertion of the access sheath, access sheath 

application, mode of the Laser power either dusting or 

fragmentation, fate of the stone whether fragmentation or 

extraction or no change. Complications were recorded 

including post-operative fever, bleeding, sepsis, ureteral 

injury, or no complication. The time of the procedure 

was recorded. 

 

 

The data were managed using Excel 2016 software and 

the SPSS 17 software. The means of the numeric data 

related to the age, stone size and the operative time were 

obtained using SPSS 17 statistics. Frequencies and 

means of the other obtained data were managed. 

Significant correlations between the access sheath 

insertion and the operative time, number of stones and 

operative time, location of stones and the outcome of the 

procedure were made using Pearson-Chi square. 

 

RESULTS 
 

The current study included 82 Cases. Almost two thirds 

of them 67% were females. In general the mean age was 

37 years and ranged between 18-70 years. The means for 

both genders are about the same. The table demonstrates 

that about half of the male cases were in their forties. 

Table1.   

 

Table 1: Demographic characters of the studied cases. 
 

Age group (years) 
Male (27) Female (55) Total (82) 

No. % No. % No. % 

< 20 2 7.4 -- -- 2 2.4 

20-29 8 29.6 88 32.7 26 31.7 

30-39 3 88.8 88 20.0 14 17.1 

40-49 83 48.2 84 25.5 27 32.9 

≥ 50 8 3.7 82 21.8 13 15.9 

Range 18-50 20-70 18-70 

Mean 35 38 37 
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Table.2 categorizes medical data records concerning the 

renal stones highlighting the followings: The occurrence 

whether primary or recurrent stones, stone number, size, 

location, site, and prior surgical history. 

 

Recurrent stones were slightly higher than primary 

stones among both gender reflecting that it was 52.4% 

recurrent stones and 47.6% primary stones.  

 

Analysis of stone number data showed that males 70.4% 

had one renal stone compared to female cases 56.4%. 

Single stone constituted 61% while the multiple stones 

constituted 39% among total cases. 

 

Stone diameters for both genders were approximate. It 

was ranged between 7mm to 12mm in the male group 

and 7mm to 13.6mm in the female group. The mean 

diameter in both genders was 10mm 

 

Results related to intra-renal location of stones showed 

that about half of all stones 46.3% were located in the 

middle calyx. This also applies to the female group, 

while the male group 51.9% is located on the upper 

calyces. 

 

Data on previous surgical history revealed that the 

overall 45.1% had undergone shock wave lithotripsy, 

18.3% had undergone ureteroscopy, 90.2% of cases had 

received previous medical therapy and 31.7% had 

received no previous treatment.  

 

 
Figure 1: Previous treatment. 

 

Table 2: Medical data records. 

Medical History 
Male (27) 33% Female (55) 67% Total (82) 

No. % No. % No. % 

occurrence 
Primary 13 48.1 26 47.3 39 47.6 

Recurrent 14 51.9 29 52.7 43 52.4 

No. 
Single 19 70.4 38 56.4 50 61.0 

Multiple 8 29.6 24 43.6 32 39.0 

Stone diameter (mm) 
Range 7-12 7-13.6 7-13.6 

Mean 9.8 10.0 10.0 

Stone Site 

Upper 14 51.9 9 86.4 23 28.0 

Mid 6 22.2 32 58.2 38 46.3 

Lower 7 25.9 84 25.4 21 25.7 

Side 
Right 86 59.3 35 63.6 51 62.2 

Left 88 4..7 2. 36.4 31 37.8 

Previous therapy 

None 88 4..7 15 27.2 26 31.7 

ESWL 82 44.4 25 45.5 37 45.1 

URS 3 88.8 12 21.8 15 18.3 

Open 8 3.7 3 5.5 4 4.9 

Medical therapy 23 85.1 51 92.7 74 90.2 
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Table 3 Perioperative data records for the cases. 

Access sheaths were used in 100% of men and 78.2% of 

women. Comparison between access sheath insertion and 

operative time using Pearson chi-square was 0.684. 

 

 

 

 
Figure 2: Access sheath insertion. 

  

By observing the data reflecting the outcome of FURS 

lithotripsy. It was  revealed that SFR was 43.9% , 45.1% 

of the stones were removed by fine tip less dormia 

basket, and 11% of the cases had stone fragments. Stone 

migration noticed in 11% of the cases, more in the male 

group than in the female group 22.3% vs. 5.5%, 

respectively.  

 

 
Figure 3: Outcome of the procedure. 

 

The mean time for the FURSL procedure for both 

genders was 26 minutes and it was approximate for the 

two gender groups 24.9 minutes for the males, 26 

minutes for the females.  

 

Complications 

51.2% of the total cases had complications. Intra calyceal 

bleeding was reported in 9.8% of cases and was almost 

identical in both cases. Only one female participant had 

sepsis 1.2%. Fever occurred in 25.6% of all cases and 

was higher in the male group than in the female group 

(37.9% vs. 20.5%). 
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Figure 4: Complications. 

 

Technical complications: included damage of the 

ureteroscope sheath by the laser beam in only one 

procedure in women 1.2%. We had failed ureteroscopy 

deflection during surgery for one 1.2%. Laser fiber 

damage encountered in one male case. 

 

Table 3: Perioperative data records. 
 

Perioperative Notes 
Male (27) 33% Female (55) 67% Total (82) 

No. % No. % No. % 

Access Sheet 
Present 27 100 43 78.2 70 85.4 

Absent -- -- 12 78 12 14.6 

Stone fragmentation 

Stone free rate SFR 11 40.7 25 45.4 36 43.9 

Extract 10 37.0 27 49.8 37 45.1 

Migration 6 22.3 3 5.5 9 11.0 

Time consumed (min.) 
Range 10-40 15-45 10-45 

Mean 24.9 26 26 

Complications 

None 11 40.7 29 61.7 40 48.8 

Injuries -- --     

Bleeding 2 7.4 6 10.9 8 9.8 

Open -- --     

Sep -- -- 1 1.8 1 1.2 

Fever 14 51.9 19 34.5 33 40.2 

Sepsis -- -- -- --   

Technical problems 

Fiberoptic damage 0 0 1 1.8 1 1.2 

Failed deflection 0 0 1 1.8 1 1.2 

Camera damage 0 0 0 0 0 0 

Broken dormia 0 0 0 0 0 0 

Laserfiber damage 0 0 1 1.8 1 1.2 

 

DISCUSSION 
 

As shown in Table 1, the study was exclusively 

conducted with 82 adult male and female cases. Since 

this was a single-center study, the number of cases was 

limited. FURS lithotripsy is still uncommon in urological 

centers in Iraq. Mastering this technique requires 

thorough, extensive training.
[6,7,8,9]

 

 

Pediatric FURSL has not been performed in our center 

because conducting such a complex procedure at 

pediatric age requires thorough experience and the 

appropriate equipment available.
[10]

 which we still lack.  

 

Almost half of the patients had recurrent renal stones. 

Among this group approximately (45.1%) reported 

previous treatment with ESWL, (18.3%) of whom had 

previously undergone semi rigid ureteroscopic 
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lithotripsy, and (31.7%) of them had not previously over-

intervention. A high proportion of cases had stones 

previously managed by ESWL is mainly attributed to its 

popularity and is still considered the first-line treatment 

regimen for kidney stones due to its high clearance rate, 

low cost, relatively low complications, and lack of need 

for anesthesia.
[11]

 

 

Lower calyceal stones and retained upper and middle 

calyceal stones, especially of relatively large sizes have a 

low success rate with shockwave lithotripsy compared to 

laser ureteroscopic lithotripsy. In a study by Amr M. 

Mansour et al. found that the success rate of ESWL in 

the treatment of inferior calyceal stones is approximately 

(68.3%) compared to other locations.
[12]

 The reason we 

have chosen FURSL was to manage stones in the middle 

or lower calyx because of the deflecting ability and the 

availability of laser lithotripsy technology for a patient 

who had prior treatment attempts, which is a strong 

indication for FURS.
[13]

   

 

Ureteral access sheath UAS was used in all male cases 

and 78% of female cases. FURS was successfully 

inserted gently over a Teflon guide wire under combined 

direct vision and fluoroscopic guidance to monitor 

progress through the ureter to the renal pelvis. This is a 

routine technical step at our center for applying UAS 

during FURS, as it is routine practice at many centers.
[14]

 

 

A correlation between the insertion of the access sheath 

and the operation time using Pearson-Chi square was 

insignificant. i.e.did not decrease the operation time. 

 

Huang Jian et al. However, a 2018 meta-analysis study 

found that the use of UAS during ureteroscopy did not 

affect SFR, operative time, hospital stay, or 

intraoperative complications, but significantly increased 

the incidence of postoperative complications Rate. 

Therefore our observation matches Huang’s 

observation.
[15]

 

 

Vincent De Coninck concluded that UAS it can be 

reserved for stone patients with difficult access to the 

ureter or with increased risk of infectious complications 

of treatment, and as a possible adjunct in difficult 

surgical conditions due to low irrigant outflow.
[16]

 

 

This marked discrepancy between our observations and 

the previously mentioned analytical studies can be 

attributed to the relatively small sample size in our study. 

 

Only one significant technical problem occurred in our 

case, specifically the patient, in the form of damage to 

the fiber optic bundle, and thus blurred vision with black 

spots at the end of the procedure. This complication is 

relatively common and can happen due to the thermal 

effect of the laser beam or forced yaw maneuvering.
[17,18]

    

 

Flexible uretero-nephroscopy is a safe procedure with 

minimal complications compared to PCNL and open 

renal surgery. Almost half of the cases (48.8%) had no 

complications. 61.7% of female cases had no 

complications. While 40.7% of male cases had no 

complications. This percentage is relatively higher than 

the results of other studies conducted at global centers 

 

In Masatsugu Komori et al. Studies evaluating the 

complication rate of the flexible uretero- renoscopy 

during the learning curve found an overall complication 

rate of approximately 13.6%. This may be due to better 

training, experience and availability of more cases than 

our single center study.
[19,20,21,22]

 

 

Fever is the most common complication observed among 

the studied cases. However this inflict was trivial and 

controlled by simple short term use of Antipyretics 

(Acetaminophen). The overall percentage with fever was 

25.6%. This is comparable to results from similar 

studies. The low rate of 0.1% for sepsis was also 

comparable. This is due to proper aseptic techniques and 

proper antibiotic coverage before, at induction and after 

the procedure.
[23,24]

 

 

Bleeding complications occurred in 9.8% of cases. These 

were minor from the holmium laser effect and the 

flexible ureteroscopy manipulation and were all self-

limited and did not require blood transfusion. This ratio 

is also comparable to the Xianghu Dream in 2019.
[25]

 

 

The procedure time varies from 10 to 45 minutes. There 

was a strong correlation P = 0.001 between time and 

number of stones.
[26]

 

 

There was no significant relationship between time and 

stone size. A study by Timothy Chuster highlighting 

factors associated with complications in Ureteroscopy 

stated that there is a strong correlation between the 

operation time and the complications.
[27]

  

 

There was no significant relationship between the 

location of stones in the kidney and fate, P=0.19. There 

is a strong correlation between size and complications 

0.001. this matches the related studies.
[28,29]

   

 

Technical complications: Flexible ureteroscope is a 

delecate tool requiring careful handling and experience 

with careful approach during the procedure. Hence it is 

vulnerable for damage.
[30]

 These were minor including 

one case with damage ureteroscope sheath, one failed 

deflection and one case with damage to Laser fiber. 

 

CONCLUSION 
 

The flexible ureterorenoscopic lithotripsy (FURSL) is an 

excellent technique for the management of renal stones 

with modest sizes scattered in the upper, mid and lower 

calyceal renal stones with good outcome and minimum 

morbidity. Thorough continuous learning and experience 

for the urologists are required to master this technique. A 

proper selection of the cases with optimum indications 

and proper handling of the flexible ureterorenoscope and 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3912003/
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utilization of the Laser are of prime importance for the 

success of the FURSL procedure. 

 

ACKNOWLEDGMENT  
 

I would like to thank the following people, without 

whom I would not have been able to complete this 

research: 

 

The staff members at Medicano hospital in Erbil, 

especially to the medical director and chief anesthetist 

Dr.Hunar Mustapha. Special thanks to Mr.Ali Salim, the 

chief Endourorology and Urosurgery Nurse for the great 

effort and help during the procedures. 

 

My biggest thanks to my wife Dr. Hajir Alridhwani 

(Ph.D community medicine) first for the great assistance 

during data collection and statistics arrangement of this 

study and second for all the support throughout my 

carrier as a Urosurgeon. 

 

REFERENCES 
 

1. Alhunaidi, O. et al. ―Impact of case volume per year 

on flexible Ureteroscopy practice: an internet based 

survey,‖ BMC urology, 2019; 19(1): 134. doi: 

10.1186/s12894-019-0568-z. 

2. De, S. et al. ―Percutaneous nephrolithotomy versus 

retrograde intrarenal surgery: a systematic review 

and meta-analysis,‖ European urology, 2015; 67(1): 

125–137. doi: 10.1016/j.eururo.2014.07.003. 

3. Sun, R. et al. ―Are there predictors of flexible 

ureteroscopic aptitude among novice trainees? 

objective assessment using simulation-based 

trainer,‖ World journal of urology, 2022; 40(3): 

823–829. doi: 10.1007/s00345-021-03846-8. 

4. Goldenberg, M. et al. ―Objective assessment and 

standard setting for basic flexible ureterorenoscopy 

skills among urology trainees using simulation-

based methods,‖ Journal of endourology, 2020; 

34(4): 495–501. doi: 10.1089/end.2019.0626. 

5. Dauw, C. A. et al. ―Contemporary practice patterns 

of flexible ureteroscopy for treating renal stones: 

Results of a worldwide survey,‖ Journal of 

endourology, 2015; 29(11): 1221–1230. doi: 

10.1089/end.2015.0260. 

6. Sun, R. et al. ―Are there predictors of flexible 

ureteroscopic aptitude among novice trainees? 

objective assessment using simulation-based 

trainer,‖ World journal of urology, 2022; 40(3): 

823–829. doi: 10.1007/s00345-021-03846-8. 

7. Wang Z.-Y. ―Application of systematic simulation 

training program in flexible ureteroscopy training,‖ 

Academic Journal of Second Military Medical 

University, 2018; 671–674. doi: 10.16781/j.0258-

879x.2018.06.0671. 

8. Hu, D., Liu, T. and Wang, X. ―Flexible ureteroscopy 

training for surgeons using isolated porcine kidneys 

in vitro,‖ BMC urology, 2015; 15(1): 71. doi: 

10.1186/s12894-015-0067-9. 

9. Whatley A, Jones P, Aboumarzouk O, Somani BK. 

Safety and efficacy of ureteroscopy and stone 

fragmentation for pediatric renal stones: a systematic 

review. Transl Androl Urol, 2019 Sep; 8(Suppl 4): 

S442-S447. doi: 10.21037/tau.2019.08.23. PMID: 

31656750; PMCID: PMC6790421. 

10. Whatley, A. et al. ―Safety and efficacy of 

ureteroscopy and stone fragmentation for pediatric 

renal stones: a systematic review,‖ Translational 

andrology and urology, 2019; 8(4): S442–S447. doi: 

10.21037/tau.2019.08.23. 

11. Marchant F, Storme O, Osorio F, Benavides J, 

Palma C, et al. Prospective trial comparing shock 

wave lithotripsy and ureteroscopy for management 

of distal ureteral calculi. Actas Urol Esp, 2009; 33: 

869–872. 

12. Massoud, A. M. et al. ―The success of 

extracorporeal shock-wave lithotripsy based on the 

stone-attenuation value from non-contrast computed 

tomography,‖ Arab journal of urology, 2014; 12(2): 

155–161. doi: 10.1016/j.aju.2014.01.002. 

13. (No date) Researchgate.net. Available at: 

https://www.researchgate.net/figure/The-indications-

for-flexible-ureteroscopy-Indications-Flexible-

Ureteroscopy-holmium-YAG_tbl1_280595980 

Accessed: January 3, 2023. 

14. Zilberman, D. E. et al. ―Practice patterns of ureteral 

access sheath during ureteroscopy for 

nephrolithiasis: a survey among endourologists 

worldwide,‖ BMC urology, 2019; 19(1): 58. doi: 

10.1186/s12894-019-0489-x. 

15. Huang, J. et al. ―Use of the ureteral access sheath 

during ureteroscopy: A systematic review and meta-

analysis,‖ PloS one, 2018; 13(2): e0193600. doi: 

10.1371/journal.pone.0193600. 

16. Breda A, Territo A, López-Martínez JM. Benefits 

and risks of ureteral access sheaths for retrograde 

renal access. Curr Opin Urol., 2016; (1): 70–5.  

17. Hosny, K., Clark, J. and Srirangam, S. J. ―Handling 

and protecting your flexible ureteroscope: how to 

maximise scope usage,‖ Translational andrology 

and urology, 2019; 8(4): S426–S435. doi: 

10.21037/tau.2019.07.08. 

18. Legemate, J. D. et al. ―Durability of flexible 

ureteroscopes: A prospective evaluation of 

longevity, the factors that affect it, and damage 

mechanisms,‖ European urology focus, 2019; 5(6): 

1105–1111. doi: 10.1016/j.euf.2018.03.001. 

19. Giusti G, Proietti S, Villa L, et al. Current standard 

technique for modern flexible ureteroscopy: Tips 

and tricks. Eur Urol, 2016; 70: 188-94. 

10.1016/j.eururo.2016.03.035. 

20. Ozgor, F. et al. ―Factors affecting infectious 

complications following flexible ureterorenoscopy,‖ 

Urolithiasis, 2019; 47(5): 481–486. doi: 

10.1007/s00240-018-1098-y. 

21. Komori, M. et al. ―Complications of flexible 

ureteroscopic treatment for renal and ureteral calculi 

during the learning curve,‖ Urologia internationalis, 

2015; 95(1): 26–32. doi: 10.1159/000368617. 



Aljawadi.                                                                                            World Journal of Advance Healthcare Research 

www.wjahr.com      │      Volume 7, Issue 2. 2023     │     ISO 9001:2015 Certified Journal     │                            26 

22. Deng, X. et al. ―A novel flexible ureteroscopy with 

intelligent control of renal pelvic pressure: An initial 

experience of 93 cases,‖ Journal of endourology, 

2016; 30(10): 1067–1072. doi: 

10.1089/end.2015.0770. 

23. Ozgor, F. et al. ―Factors affecting infectious 

complications following flexible ureterorenoscopy,‖ 

Urolithiasis, 2019; 47(5): 481–486. doi: 

10.1007/s00240-018-1098-y. 

24. Berardinelli F, De Francesco P, Marchioni M et all 

Infective complications after retrograde intrarenal 

surgery: a new standardized classification system. 

Int Urol Nephrol, 2016; 48: 1757–1762. 

25. Meng, X. et al. ―Multiple renal ruptures after 

flexible ureteroscopic lithotripsy with holmium 

laser,‖ AME case reports, 2020; 4: 1. doi: 

10.21037/acr.2019.12.01. 

26. Lane, J. et al. ―Correlation of operative time with 

outcomes of ureteroscopy and stone treatment: A 

systematic review of literature,‖ Current urology 

reports, 2020; 21(4): 17. doi: 10.1007/s11934-020-

0970-9. 

27. Schuster, T. G. et al. ―Complications of 

ureteroscopy: analysis of predictive factors,‖ The 

journal of urology, 2001; 166(2): 538–540. doi: 

10.1016/s0022-5347(05)65978-2. 

28. Whitehurst, L. et al. ―Factors affecting operative 

time during ureteroscopy and stone treatment and its 

effect on outcomes: retrospective results over 6.5 

years,‖ Therapeutic advances in urology, 2020; 12: 

1756287220934403. doi: 

10.1177/1756287220934403. 

29. Kronenberg, P. and Somani, B. ―Advances in lasers 

for the treatment of stones—a systematic review,‖ 

Current urology reports, 2018; 19(6). doi: 

10.1007/s11934-018-0807-y. 

30. Alenezi, H. and Denstedt, J. D. ―Flexible 

ureteroscopy: Technological advancements, current 

indications and outcomes in the treatment of 

urolithiasis,‖ Asian journal of urology, 2015; 2(3): 

133–141. doi: 10.1016/j.ajur.2015.06.002. 


