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Objective: To assess outcomes of ureteroscopy for treatment of stone disease in the elderly. 
Ureteroscopy (URS) is an increasingly popular treatment modality for urolithiasis and its 
applications are ever expanding with the development of newer technologies. Its feasibi-
lity and outcomes within the elderly population to our knowledge remain under-reported.
Materials and Methods: We examined the patient demographics and surgical outcomes 
from our prospective database for patients ≥70 years who underwent URS for urolithiasis, 
in a 5-year period between March 2012 and December 2016.
Results: A total of 110 consecutive patients underwent 121 procedures (1.1 procedure/
patient) with a mean age of 77.2 years (range: 70-91 years). Stone location was in the kid-
ney/ pelviureteric junction (PUJ) in 29%, ureter in 37% and in multiple locations in 34%. 
The initial and final stone free rate (SFR) was 88% and 97% respectively. While 73% were 
done as true day case procedures, 89% patients were discharged within 24 hours. Eleven 
patients (9%) underwent complications of which 10 were Clavien I/II including acute 
urinary retention, urinary tract infection, stent symptoms and pneumonia. One patient 
underwent Clavien IV complication where they needed intensive care unit admission for 
urosepsis but fully recovered and were discharged home subsequently.
Conclusion: Ureteroscopy is a safe and effective method of managing urolithiasis in elder-
ly patients. Although most patients are discharged within 24-hours, consideration needs 
to be made for patients where social circumstances can impact their discharge planning.

INTRODUCTION

The elderly population worldwide is rising. 
In the United Kingdom (UK) those aged over 75 
are set to nearly double from 5.2 million in the 
year 2014 to 9.9 million by 2039 (1). There is an 
increasing burden of urinary tract stone disease 
and a rising trend towards surgical management, 
of which ureteroscopy (URS) is the fastest grow-
ing intervention (2). The number of ureteroscopic 

stone treatments has increased by 252% between 
1996 and 2016 (2). With the modern evolution and 
technological advancement in URS, it is now rec-
ommended as a first line treatment for intra-renal 
stones less than 1.5cm (3).

Stone formation in the elderly (>65 years) 
has been reported to be between 9.6-16% of all 
stone patients, with a lifetime prevalence of 14% 
(4-6). Although a rise in the incidence of uroli-
thiasis was seen across all ages, this was highest in 
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those over 75 years where it increased by 51% in a 
span of 7 years (2006/2007 to 2013/2014) (4). This 
is thought to be due to increasing life expectancy 
(6). However, given the differing metabolic profile, 
stone composition, and co-morbidity, urolithia-
sis in the elderly should not be viewed merely as 
an extension of the population of younger stone 
formers, but as a disease in its own right (7, 8).

The efficacy of surgical intervention for 
urolithiasis in the elderly has yet to be clarified 
due to a paucity of evidence and contradictory 
results (9). We report on the outcomes for a con-
secutive cohort of elderly patients who underwent 
ureteroscopy for treatment of their stone disease 
with a review of literature.

MATERIALS AND METHODS

Prospective data collection for consecu-
tive patients was undertaken over a 5-year period 
between March 2012 and December 2016, 703 pa-
tients underwent ureteroscopy for stone disease 
during this time. Of these patients, 110 (16%) were 
aged ≥70 years and underwent 121 procedures for 
stones in the kidney or ureter. Demographic and 
clinical variables were prospectively collected 
and are presented in Tables 1 and 2, respectively. 
The diagnosis of urolithiasis was confirmed by a 
non-contrast CT scan (CTKUB).

All patients underwent ureteroscopy (URS) 
and stone fragmentation/retrieval under a general 
anaesthesia, with stones send for analysis when 
retrieved. A post-operative drainage with JJ stent 
or ureteric catheter or stent on a string was done 
in majority of patients. A urethral catheter was 
not routinely placed unless there was a history of 
previous urinary retention. A repeat URS was ei-
ther planned due to a large initial stone burden or 
if they were symptomatic with residual stones on 
follow-up. A post-operative follow-up was done 
at 3 months with a plain KUB XR for radiopaque 
stones or ultrasound scan (USS) for radiolucent 
stones. Stone free rate (SFR) was defined as en-
doscopically or radiologically stone free or with 
fragments ≤2mm.

A review of literature on all articles re-
porting on URS for stone disease in elderly was 
also carried out (10-14).

RESULTS

110 patients underwent 121 procedures (1.1 
procedure/patient), with 11 patients undergoing re-
peat URS either as a planned staged procedure due to 
the initial stone burden or if they had symptomatic 
residual stones on follow-up (Table-1). The mean age 
of patients was 77 years (range: 70-91 years) with a 
male: female ratio of 3:1.

The stone location was in the kidney/pelvic 
ureteric junction (PUJ) in 29%, ureter in 37% and 
in multiple locations in 34%, with a mean stone 
size of 10.6mm (range 3-37mm) and the cumu-
lative stone length was 17mm (range 3-156mm). 
Five patients (4%) underwent bilateral URS for 
stone disease. With a mean (±SD) operative time 
of 50±25 minutes, a ureteric access sheath (UAS) 
was used in 36% (43 procedures), and a post-oper-
ative drainage (JJ Stent, ureteric catheter or stent 
on string) was inserted in 98% (118 procedures). 
An elective urethral catheter was placed in 6 (5%) 
procedures.

The stone composition was predominantly 
calcium oxalate (64.1%), but also included cal-
cium phosphate (27.2%), magnesium phosphate 
(4.9%) and uric acid (3.9%). A combination of 
stone composition was found in 34.4% of cases. 
Post-operatively, length of stay (LOS) was limited 
to day case surgery in 73% of cases (0-days), with 
16% being discharged within 24 hours of the pro-
cedure (Table-2). A further 4% of patients were 
discharged between days 1-3, and 7% of patients 
required admission for >3 days, which was ei-
ther due to post operative complications or social 
circumstances delaying discharge despite being 
medically fit.

The initial and final SFR was 88% (n=97) 
and 97% (n=107) respectively. The overall compli-
cation rate was 9% (n=11), ten patients with Cla-
vien I/II complications and one with Clavien IV 
complication. Of the Clavien I/II complications, 4 
developed acute urinary retention, 4 had a urinary 
tract infection and one patient each had stent dis-
comfort and pneumonia. The patient with Clavien 
IV complication required admission to the Intensive 
Care Unit for management of E. coli urosepsis post 
operatively. He was managed appropriately with 
intravenous antibiotics and vasopressor support for 
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refractory hypotension, before being stepped down 
to the ward and subsequently discharged home. All 
patients recovered and were discharged home or to 
their residential/nursing home.

Ureteroscopy (URS) in the elderly (Literature 
review)

Our literature review shows a total of six 
studies (including our study) (Tables 3-5) that re-
ports on the outcomes of ureteroscopy in elderly 
reporting a total of 560 patients with a complica-
tion rate of 12.3% (n=69) (Table-5) (10-14). Re-
cent advancements in URS through endoscope 
miniaturisation, improved deflection techniques, 
enhanced optical quality, have lead to an increase 
in popularity of URS as a first line treatment for 

urolithiasis (3, 15, 16). There is a significant pau-
city of evidence in the use of URS for the treat-
ment of urolithiasis in elderly patients with only 
few previous studies reported (Tables 3-5).

DISCUSSION

Meaning and strengths of the study
With a rise in the incidence of stone dis-

ease in elderly and the use of URS for its treat-
ment, we report on unselected consecutive elderly 
patients who underwent ureteroscopic manage-
ment of their stone disease. Our data shows ex-
cellent SFR (97%) with low complication rates 
(9%, mainly Clavien I/II) for these patients where 
vast majority were done either as true day case 

Table 1 - Patient demographics and stone location (PUJ – pelvic-ureteric junction).

No. of patients (procedures) 110 (121)
Mean age, years (range) 77.2 years (70-91 years)
70-75 43
75-80 35

80-85 29
>85 14
ASA I/II/III/IV 7/63/50/1
Median age, years 77
Pre-operative creatinine (μmol/L), mean±SD 104±57
Pre-operative stent n(%) 32 (26%)
Pre-operative positive urine culture (appropriately treated pre-operatively) n (%) 32 (26%)
Multiple stones n (%) 40 (32%)

Stone position (single)
Upper pole, n (%) 2 (2%)
Middle pole, n (%) 4 (3%)
Lower pole, n (%) 16 (13%)
PUJ / Renal pelvis, n (%) 13 (11%)
Upper ureter, n (%) 6 (5%)
Middle ureter, n (%) 15 (12%)
Lower ureter, n (%) 24 (20%)

Stone position (multiple)
Multiple ureteric n(%) 15 (12%)
Multiple Renal n(%) 16 (13%)
Multiple ureteric and renal n(%) 9 (7%)
Mean largest individual stone diameter (range) 10.6 (3-37)

Mean cumulative stone diameter, mm (range) 17.1 (3-156)
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Table 2 - Operative details and patient outcomes.

Operative details
Mean operative time (minutes)±SD 50±25
Use of an access sheath (%) 43 (36%)

Length of stay (days), mean (range) 2.1 (0-90)
Day case 88 (73%)
<24 hours 19 (16%)
1-3 days 5 (4%)
>3 days 8 (7%)

Post-operative drainage (JJ stent, ureteric catheter, stent on string), n (%) 118 (98%)
Stone Composition

Calcium Oxalate 66 (64.1%)
Calcium Phosphate 28 (27.2%)
Magnesium Phosphate 5 (4.9%)

Uric Acid 4 (3.9%)
Singular Stone Composition 59 (65.6%)
Mixed Stone Composition 31 (34.4%)
Surgical complications, n(%) 11 (9%)
Acute urinary retention (Clavien I/II) 4 (3%)

Urosepsis (Clavien IV) 1 (1%)

Urinary tract infection (Clavien I/II) 4 (3%)

Post-operative stent pain (Clavien I/II) 1 (1%)
Pneumonia (Clavien I/II) 1 (1%)
Overnight stay for social reasons (frail, stay alone) 12 (10%)
Overnight stay for patients who underwent elective catheterisation 6 (5%)
Initial stone free rate (SFR) 97 (88%)
Final SFR 107 (97%)

Table 3 - Patient demographics across other studies reported in the literature.

Study Type of study
Country 
of origin 
of study

Number 
of Patients 
(procedures)

Definition 
of elderly 
(years)

Mean Age, 
years ± SD 
(range)

Mean largest individual 
stone diameter, mm ± 
SD (range)

Mean cumulative 
stone diameter, 
mm ± SD (range)

Akman et al. 
2012 (11)

Prospective Turkey 28 >65 68.9±4.1
15 to 30 (no mean 

available)
/

Tolga-Gulpinar 
et al. 2015 (10)

Retrospective Turkey 170 >60 66.5 (61-87) / 17.2 (7.2)

Hu et al. 2016 
(12)

Retrospective China 80 >60 65.1±5.2 / 15.8 (3.4)

Yoshioka et al. 
2016 (13)
65-74 Years
>75 Years 

Retrospective Japan

42 65-74 69.26±2.92 9.56±3.27 /

39 >75 79.46±4.69 8.80±3.16 /

Berardinelli et 
al. 2017 (14)

Prospective Italy 91 >65 72.1±5.06 / 13.05 (5.79)

Current Study Prospective UK 110 (121) >70 77.2 (70-91) 10.6 (3-37) 17.1 (3-156)
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procedures (73%) or were discharged within 24 
hours (89%), without the routine use of urethral 
catheter post-operatively. While bilateral same 
session ureteroscopy was successfully done in all 
5 patients, stones >1.5cm seem to need a second 
procedure due to a large stone burden.

Our study demonstrates comparable SFR 
and complication levels to those published in 
SWL and PCNL, and provides further evidence of 
the efficacy of URS in the management of elderly 
stone disease. We also sub-analysed the data on 
43 patients (46 procedures) over the age of 80 
years, and the SFR and complication rates were 
similar to the overall cohort.

Comparison of all studies published in the 
literature

Tolga-Gulpinar et al. reported a SFR of 
81.1% for patients >60 years; this was compa-
rable to the non-matched groups being <15 years 
(SFR 78.4%) and 16 - 60 years (SFR 77.5%) (10). 
Multivariate logistic regression only found that 
stone size and number had an impact of SFR. 
This is comparable to our level of SFR follow-
ing single URS being 88%. A similar study from 
Japan stratifying by age of patients showed that 
URS is the preferred treatment for elderly patients 
even for those with multiple comorbidities (13).

Complication rates for URS has been dem-

Table 4 - Operative details in other studies reported in the literature.

Study Mean Operative time, 
mins ± SD (range)

Access Sheath 
use (%)

LOS, mean days ± SD 
(range) median

Initial SFR 
(%)

Final SFR 
(%)

Complications, 
n (%)

Akman et al. 2012 (11) 64.5±20.9 N/A 1.1±0.44 82.10% 92.80% 2 (7.1%)

Tolga-Gulpinar et al. 2015 (10) 53±23.4 82.50% 1.6 (1-18) N/A 81.10% 14 (7.6%)

Hu et al. 2016 (12) 75.9±34.0 100% 5.6±2.4 40.80% 65.80% 11 (13.75%)

Yoshioka et al. 2016 (13)
65-74 Years
>75 Years

72.43±30.51 N/A N/A N/A 78.57% 5 (11.9%)

70.67±30.58 N/A N/A N/A 92.31% 5 (12.82%)

Berardinelli et al. 2017 (14) 64.31±31.87 82.40% 2.8±1.8 65.93% N/A 9 (9.89%)

Current Study 50.0±25.0 36% 0 days (median) 88% 97% 11 (9%)

Table 5 - Nature of complications across all studies.

Study Overall Complications, n (%) Complications

Akman et al. 2012 (11) 2 (7.1%) Renal colic (n=2)

Tolga-Gulpinar et al. 2015 (10) 26 (15.1%)
Intraoperative surgical comp’s (n=13); Perioperative medical comp’s 

(n=2); Post-operative infection (n=11)

Hu et al. 2016 (12) 11 (13.7%) Septic shock (n=1); N+V (n=1); Fever (n=9);

Yoshioka et al. 2016 (13)
65-74 Years
 >75 Years

5 (11.9%) Post-operative pyelonephritis (n=5)

5 (12.8%) Post-operative pyelonephritis (n=5)

Berardinelli et al. 2017 (14) 9 (9.9%)
Bleeding (n=2); Fever (n=3); Perforation of pelvis/calyx (n=2); 

ureteral injury (n=1); non-obstructive pyelonephritis (n=1)

Current Study 11 (9%)
Urosepsis (n=1); Acute urinary retention (n=4); UTI (n=4); Pain 

(n=1); Pneumonia (n=1)
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onstrated to be less than that of a matched PCNL 
group, being 7.1% and 10.7% respectively, al-
though not statistically significant (11). This is 
comparable to the intraoperative and periopera-
tive complication rates found by Tolga-Gulpinar 
being 7.6% and 1.1% for the >60 year old group 
(10). We present a postoperative complication rate 
of 9% with the majority of these being either acute 
urinary retention or urinary tract infection. Only 
two patients suffered with urosepsis or pneumo-
nia, and no mortality occurred in our series.

The attempted shift towards urolithiasis 
management in the outpatient setting remains 
achievable in the majority of geriatric patients, 
with a continued decrease in bed days required 
for management (15.8%) and rising day case pro-
cedures (9.7%) (12). Our results demonstrate that 
day-case URS was possible in 73% of patients, and 
a 24-hour discharge achievable in 89%, easing the 
demand for acute hospital admission and provid-
ing a cost-effective service. This is in concordance 
with other published LOS following URS in the 
elderly being 1.4 days on average for those >60 
years (10).

Troubleshooting for URS in elderly
Although URS can be successfully done in 

elderly patients with good outcomes, there can be 
certain difficulties encountered during the proce-
dure (17). Enlarged prostate can pose difficulties 
in access to the ureteric orifice. Similarly, care 
should be taken to minimise the risk of anaesthetic 
complications and urosepsis by pre-operative op-
timisation of these patients. Although a post-op-
erative catheter is not usually necessary and most 
patients can be done as a day-case procedure, this 
might be helpful in some patients (18). As the cost 
of performing a URS decreases, this might prove 
to be a more cost efficient treatment in elderly 
(19). It seems like the remit of URS in elderly is 
increasing and the trends are similar to those seen 
in obesity and paediatric patients (20, 21).

Shockwave Lithotripsy (SWL) and percutaneous 
nephrolithotomy (PCNL) in the elderly

SWL is the least invasive method for the 
surgical management of urolithiasis, however it is 
not free of complications, normally related to the 

passage of stone fragments or residual stone frag-
ments, which can cause an infection (22). There 
have been conflicting results on the impact age for 
the outcome of SWL relating to its SFR. The suc-
cess of SWL has been attributed to the stone size, 
location, renal anatomy, stone composition and 
the type of lithotripter, however age, in a study 
by Al-Ansari, did not impact overall SFR (23). 
Conversely, in a study by Abdel-Khalek, which in-
cluded 2954 patients with renal stones treated by 
SWL, demonstrated that, in multivariate analysis, 
age >40 years was a predictor of SWL failure (24).

SFR for the use of SWL in the elderly ap-
pears to vary widely from 37.6% - 87.1% (8, 9, 
25-27). Siginholfi et al. reported on the outcomes 
for a cohort of 130 patients over the age of 70 who 
underwent shockwave lithotripsy for treatment of 
renal and ureteric stones. They found 52.1% of 
patients to be stone free after one treatment and 
treatment was only unsuccessful in 12.8% of pa-
tients (9). This is in comparison to Philipou et al., 
that also reviewed outcomes for SWL in those old-
er than 70 years. SFR was 63.5% with 23 patients 
requiring URS, 14 PCNL, one patient required a 
laparoscopic ureterolithotomy, and 12 patients be-
ing either a poor candidate for surgical interven-
tion or declined treatment (8).

PCNL, of all three methods of stone manage-
ment in the elderly, has been the most researched, 
however quality evidence in this area remains lack-
ing. Morganstern et al. demonstrated that the elder-
ly population (>80 years) were significantly more 
likely to have pre operative nitrite positive urine, 
positive or contaminated urine cultures requiring 
pre-operative antibiotics, and have a history of 
urosepsis (28). Indeed, age has been demonstrated 
to be an independent risk factor for increased levels 
of bacteriuria when managing larger stones in SWL 
(29). However, there was no difference between the 
elderly group and the younger group (21-64 years) 
for post-operative complications, and length of 
stay was comparable (30).

Similarly, on comparison of minimally in-
vasive PCNL (mPCNL) and URS for elderly, while 
mPCNL was more effective for multiple stones, 
URS was involved with lower complications and 
post-operative stay (12). Nakamon et al. demon-
strated that the elderly population (>65 years) was 
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more likely to be of a higher ASA grade than the 
younger population, being ASA-1, 1.6% vs. 36.8%; 
ASA-2, 86.9% vs. 58.7%; and ASA-3, 11.5% vs. 
4.4% respectively. However, SFR remained similar 
between the two groups, and only stone size and 
previous surgery were found to affect the success 
rate in a multivariate analysis (30). Indeed, SFR 
for the elderly population has been reported be-
tween 70.5 - 92.8% for PCNL. Resorlu et al. re-
viewed the impact of increasing comorbidity in 
the elderly on complication rate and found post 
operative medical complications were significant-
ly higher in those with >2 comorbidities on the 
Charlson Comorbidity Index (31).

Limitations and areas of future research
A review of literature conducted showed 

few other studies that reported on the outcomes of 
URS in elderly (10-14). Although the results were 
similar, elderly were defined being over 60 to 75 
years in these studies. The definition of elderly 
was variable largely (in the current literature it 
ranged between 60-80 years) due to the age at 
retirement and the life expectancy in individual 
countries/regions across the world. With a lack 
of defined cut-off for elderly, the data remains 
heterogeneous and reporting and comparison of 
results is not achievable.

Further research is also required for URS in 
the elderly, particularly to provide matched analy-
sis to a younger cohort to allow univariate analysis 
of age on outcome following URS. There is also a 
lack of the definition of SFR (32). Stone disease in 
complex patients is rising and requires a tailored ap-
proach (20, 21, 33). With a growth in the incidence 
of stone disease in elderly, future URS studies should 
focus on outcome measures, which is standardised 
and these should be carried out in a multi-institu-
tional manner especially comparing it with other 
treatment modalities.

CONCLUSIONS

Ureteroscopy for stone disease in elderly is a 
relatively safe procedure even for large and/or mul-
tiple stones with a small risk of minor complications. 
Cost-effectiveness is demonstrated through the over-

all length of stay, however prior consideration to so-
cial circumstances and pre planning for discharge 
may negate increased length of stay for those pa-
tients who are medically fit for discharge.

Ethical approval

The local ethics committee approved the 
study (audit number - 5400). All procedures per-
formed in studies involving human participants 
were in accordance with the ethical standards of 
the institutional and/or national research commit-
tee and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards.

All patients had given their permission for 
participating in the study and informed consent 
was obtained.

CONFLICT OF INTEREST

None declared.

REFERENCES

1.	 National Population Projections: 2014-based Statistical 
Bulletin. Office for National Statistics. Available at. <https://
www.ons.gov.uk/peoplepopulat ionandcommunity/
populationandmigration/populationprojections/bulletins/
nationalpopulationprojections/2015-10-29> (Accessed 
June, 2017).

2.	 Geraghty RM, Jones P, Somani BK. Worldwide Trends of 
Urinary Stone Disease Treatment Over the Last Two Decades: 
A Systematic Review. J Endourol. 2017;31:547-56.

3.	 Türk C, Petřík A, Sarica K, Seitz C, Skolarikos A, Straub M, et 
al. 2016;69:475-82.

4.	 Rukin NJ, Siddiqui ZA, Chedgy ECP, Somani BK. Trends in 
Upper Tract Stone Disease in England: Evidence from the 
Hospital Episodes Statistics Database. Urol Int. 2017;98:391-6.

5.	 Usui Y, Matsuzaki S, Matsushita K, Shima M. Urolithiasis in 
geriatric patients. Tokai J Exp Clin Med. 2003;28:81-7.

6.	 Wong Y, Cook P, Roderick P, Somani BK. Metabolic 
Syndrome and Kidney Stone Disease: A Systematic Review 
of Literature. J Endourol. 2016;30:246-53.

7.	 Krambeck AE, Lieske JC, Li X, Bergstralh EJ, Melton LJ 3rd, 
Rule AD. Effect of age on the clinical presentation of incident 
symptomatic urolithiasis in the general population. J Urol. 
2013;189:158-64.

8.	 Philippou P, Lamrani D, Moraitis K, Wazait H, Masood J, 
Buchholz N. Shock-wave lithotripsy in the elderly: Safety, 
efficacy and special considerations. Arab J Urol. 2011;9:29-33.



ibju | Outcomes of URS and stone treatment in elderly

757

9.	 Sighinolfi MC, Micali S, Grande M, Mofferdin A, De Stefani 
S, Bianchi G. Extracorporeal shock wave lithotripsy in an 
elderly population: how to prevent complications and make 
the treatment safe and effective. J Endourol. 2008;22:2223-6.

10.	 Tolga-Gulpinar M, Resorlu B, Atis G, Tepeler A, Ozyuvali E, 
Oztuna D, et al. Safety and efficacy of retrograde intra-renal 
surgery in patients of different age groups. Actas Urol Esp. 
2015;39:354-9.

11.	 Akman T, Binbay M, Ugurlu M, Kaba M, Akcay M, Yazici O, 
et al. Outcomes of retrograde intrarenal surgery compared 
with percutaneous nephrolithotomy in elderly patients with 
moderate-size kidney stones: a matched-pair analysis. J 
Endourol. 2012;26:625-9.

12.	 Hu H, Lu Y, He D, Cui L, Zhang J, Zhao Z, et al. Comparison 
of minimally invasive percutaneous nephrolithotomy and 
flexible ureteroscopy for the treatment of intermediate 
proximal ureteral and renal stones in the elderly. Urolithiasis. 
2016;44:427-34.

13.	 Yoshioka T, Otsuki H, Uehara S, Shimizu T, Murao W, Fujio 
K, et al. Effectiveness and Safety of Ureteroscopic Holmium 
Laser Lithotripsy for Upper Urinary Tract Calculi in Elderly 
Patients. Acta Med Okayama. 2016;70:159-66.

14.	 Berardinelli F, De Francesco P, Marchioni M, Cera N, Proietti 
S, Hennessey D, et al. RIRS in the elderly: Is it feasible and 
safe? Int J Surg. 2017;42:147-51.

15.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JP, et al. The PRISMA statement for reporting 
systematic reviews and meta-analyses of studies that 
evaluate health care interventions: explanation and 
elaboration. Ann Intern Med. 2009;151:W65-94.

16.	 Türk C, Petrîk A, Sarica K, et al. Guidelines on urolithiasis. 
European Association of Urology 2016. Available at <http://
uroweb.org/wp-content/uploads/22-Urolithiasis_LR_full.
pdf> (accessed June, 2017).

17.	 Whitehurst LA, Somani BK. Semi-rigid ureteroscopy: 
indications, tips, and tricks. Urolithiasis. 2018;46:39-45.

18.	 Ghosh A, Oliver R, Way C, White L, Somani BK. Results of 
day-case ureterorenoscopy (DC-URS) for stone disease: 
prospective outcomes over 4.5 years. World J Urol. 
2017;35:1757-64.

19.	 Chapman RA, Somani BK, Robertson A, Healy S, Kata SG. 
Decreasing cost of flexible ureterorenoscopy: single-use 
laser fiber cost analysis. Urology. 2014;83:1003-5.

20.	 Ishii H, Griffin S, Somani BK. Ureteroscopy for stone disease 
in the paediatric population: a systematic review. BJU Int. 
2015;115:867-73.

21.	 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. J 
Endourol. 2016;30:135-45.

22.	 Skolarikos A, Alivizatos G, de la Rosette J. Extracorporeal 
shock wave lithotripsy 25 years later: complications and 
their prevention. Eur Urol. 2006;50:981-90.

23.	 Al-Ansari A, As-Sadiq K, Al-Said S, Younis N, Jaleel OA, et al. 
Prognostic factors of success of extracorporeal shock wave 
lithotripsy (ESWL) in the treatment of renal stones. Int Urol 
Nephrol. 2006;38:63-7.

24.	 Abdel-Khalek M, Sheir KZ, Mokhtar AA, Eraky I, Kenawy M, 
Bazeed M. Prediction of success rate after extracorporeal 
shock-wave lithotripsy of renal stones—a multivariate 
analysis model. Scand J Urol Nephrol. 2004;38:161-7.

25.	 Matsuura H, Sakurai M, Arima K. Clinical experience of 
extracorporeal shock wave lithotripsy for elderly patients 
with upper urinary stones. Hinyokika Kiyo. 1999;45:393-6.

26.	 Ng CF, Wong A, Tolley D. Is extracorporeal shock wave 
lithotripsy the preferred treatment option for elderly patients 
with urinary stone? A multivariate analysis of the effect of 
patient age on treatment outcome. BJU Int. 2007;100:392-5.

27.	 Simunovic D, Sudarevic B, Galic J. Extracorporeal shockwave 
lithotripsy in elderly: impact of age and comorbidity on stone-
free rate and complications. J Endourol. 2010;24:1831-7.

28.	 Morganstern B, Galli R, Motamedinia P, Leavitt D, Keheila 
M, Ghiraldi E, et al. Percutaneous nephrolithotomy in 
octogenarians and beyond: How old is too old? Asian J Urol. 
2015;2:208-13.

29.	 Mira Moreno A, Montoya Lirola MD, García Tabar PJ, Galiano 
Baena JF, Tenza Tenza JA, Lobato Encinas JJ. Incidence of 
infectious complications after extracorporeal shock wave 
lithotripsy in patients without associated risk factors. J Urol. 
2014;192:1446-9.

30.	 Nakamon T, Kitirattrakarn P, Lojanapiwat B. Outcomes of 
percutaneous nephrolithotomy: comparison of elderly and 
younger patients. Int Braz J Urol. 2013;39:692-700.

31.	 Resorlu B, Diri A, Atmaca AF, Tuygun C, Oztuna D, Bozkurt 
OF, et al. Can we avoid percutaneous nephrolithotomy in 
high-risk elderly patients using the Charlson comorbidity 
index? Urology. 2012;79:1042-7.

32.	 Somani BK, Desai M, Traxer O, Lahme S. Stone-free rate 
(SFR): a new proposal for defining levels of SFR. Urolithiasis. 
2014;42:95.

33.	 Ishii H, Aboumarzouk OM, Somani BK. Current status of 
ureteroscopy for stone disease in pregnancy. Urolithiasis. 
2014;42:1-7.

_______________________
Correspondence address:

Bhaskar K. Somani, MD
University Hospital Southampton NHS Trust

SO16 6YD, United Kingdom, UK
Fax: +44 23 8079-5272

E-mail: bhaskarsomani@yahoo.com




