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Introduction The prevalence of urolithiasis is increasing worldwide and is causing significant morbidity and 
cost to the healthcare systems. While ureteroscopy (URS) has been established as a treatment option,  
our review highlights the expanding role of URS for the management of more complex stones and patients  
in the modern era. 
Material and methods Ureteroscopy has shown to have good outcomes with stone free rates (SFR)  
comparable to other treatment modalities. Relevant publications have been identified. Their findings  
were critically appraised and used to formulate clinically oriented conclusions.
Results The use of URS has increased and now includes URS management for large stones, bilateral stone dis-
ease, obesity, pregnancy, pediatrics, solitary kidney, horseshoe kidney and patients with a bleeding diathesis. 
Conclusions With advances in URS technique and technology, its role has expanded to offer treatment  
in difficult clinical scenarios with good outcomes.
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INTRODUCTION

The incidence of urolithiasis is increasing with an in-
cidence of 9–14%, becoming a major burden on health-
care systems and an adverse impact on patient's lives 
[1, 2, 3]. In England, the incidence is closer to 14% and 
the number of admissions for stone disease has risen 
by 20% over 7 years from 2006/07 to 2013/14 [1]. This 
is being attributed to a number of factors including 
increasing rates of obesity, diabetes, dehydration and  
an aging population [1, 2]. Indeed, recent data from Eng-
land demonstrated an increased incidence in patients 
over the age of 75. In this cohort of patients, there was 
a 51% rise in the incidence of urolithiasis from 2006/07 
to 2013/14 [1]. There is also a strong association of meta-
bolic syndrome with kidney stone disease [2, 4]. Treat-
ments of urolithiasis have risen over the same time with 
47% more procedures performed over the last decade; 
mainly URS, but shock wave lithotripsy (SWL) and per-
cutaneous nephrolithotomy (PCNL) have also shown 
an overall increase [1]. The trend appears to be moving 

towards day case URS, with England seeing a three-
fold increase in the number of treatments from 2006/07  
to 2013/14 [1]. URS is also being used increasingly  
in the acute setting for primary management of ureteric 
calculi [5]. In addition to the use of URS as a treatment 
option for standard ureteric and renal calculi, it has  
an expanding role in treating patients with more com-
plex stone disease or with co-morbidities. We outline the 
evidence for its implementation in such circumstances. 

Large renal stones 

Large calculi greater than 2 cm in size have tradition-
ally been treated with PCNL, considered as the gold 
standard with stone-free rates (SFR) approaching 95% 
[6, 7].  However, the overall transfusion rates, hospi-
tal stay and complication rates are higher, especially 
for patients with a high BMI or comorbidities [7]. In 
comparison, there has been greater use of URS in pa-
tients with larger stones and evidence is emerging to  
demonstrate similar SFR to PCNL with a much lower  
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risk of complications, especially Clavien ≥III compli-
cations [8]. Although recent evidence suggests the 
SFR with URS for stones ≥2 cm is around 91% with  
a complication rate of 8.1%, some patients have to have  
a 2-staged URS procedure to achieve this [8]. Despite 
this, the risks of major complications favorably support 
the use of URS in these patients and there is evidence 
that URS does not have inferior SFRs compared to 
PCNL [9]. However, as stone size increases to beyond 
3 cm, URS is less favorable with a drop in the SFR to 
85% compared to the 96% for stones between 2–3 cm 
[10]. Whilst these results were collected from high vol-
ume centers, the results do indicate that URS and la-
ser stone fragmentation can match PCNL outcomes in 
stones up to 3 cm in size and is especially good for pa-
tients with comorbidities where PCNL might be a high-
risk strategy; the European Association of Urologists 
(EAU) guidance supports its use in this context [7]. 

Bilateral stone disease 

Patients with bilateral urolithiasis could potentially 
benefit from a bilateral simultaneous URS (BS-URS) to 
treat stones, the use of which is increasing. The poten-
tial benefit is the need for a single general anaesthetic, 
reduced overall length of hospital stay and reduced 
costs to treat bilateral stone disease compared to hav-
ing planned staggered procedures. Evidence has shown 
good outcomes with SFR approaching 90% and in high 
volume centers the complication rates of BS-URS are 
less than that of delayed 2-staged procedures [11, 12]. 
With the worldwide increase in the incidence of stone 
disease, this will be an area of further expansion, reduc-
ing the overall number of procedures for an individual 
patient with bilateral stone disease, but also potentially 
cost and morbidity associated with treatment. 

Stone disease in obese and morbidly obese 

With an epidemic of obesity worldwide and the associ-
ated difficulties in managing stone disease in these pa-
tients, there is a growing uptake and use of URS for 
obese stone patients [4, 13]. In this population PCNL 
has higher complication rates and SWL lower SFRs, re-

Table 1. Summary of evidence for expanding roles of ureteroscopy

Indication Mean stone-free rate (%) (range) Overall complication rate (%) Clavien Grade >3 (%)
Stones >2 cm [8] (Large stones) 91 8.5 4.5
Bilateral stones [9] 92 17 12
Obese patients [10] 83 9 (17.5% for morbid obese) 0.2
Pregnancy [11] 85 16 ND
Paediatric stones [12, 13] 85.5–87.5 10.5–12.4 ND
Solitary kidney [14, 15] 87.2 (66.7–95.8) 28.4 5
Horseshoe kidney [17] 78 (70–88.2) 31.7 0
Bleeding diathesis [18] 87.7 11 ND

sulting in more URS being performed. This is favorable 
on both these counts, and both American Urological 
Association (AUA) and EAU suggest using URS in this 
cohort of patients [6, 7]. Obesity increases the skin-to-
stone distance for SWL and makes fragmentation less 
efficient, leading to multiple sessions or a higher fail-
ure rate. PCNL presents anesthetic challenges during 
surgery due to the positioning required, and has been 
shown to have higher transfusion and complication 
rates. By contrast, URS overcomes these challenges as 
the SFR is not affected by the skin-to-stone distance 
and surgical positioning and therefore does not present 
higher anaesthetic risks compared to PCNL. Evidence 
shows that URS has an overall SFR of 83–86% with an 
overall complication rate of 8.5–9.3% [13, 14]. Patients 
with a higher BMI had lower SFR suggesting [14]. 

Stone disease in pregnancy 

Urolithiasis in pregnancy can be a complex and chal-
lenging management dilemma. Although rare, the inci-
dence ranges from 1 in 1,500 to 1 in 200, it is the most 
common cause of hospitalization in pregnant women 
due to non-obstetric causes [15, 16]. Conservative tem-
porizing approaches with ureteric stenting / percutane-
ous nephrostomy (PCN) insertion are the only clinical 
options. Over the last decade, there have been more 
studies reporting on URS in pregnancy [15, 16], dem-
onstrating its safety and efficacy with SFR of 85% and 
complication rates of 16% [15]. There were no maternal 
or fetal deaths reported in any of these papers. These 
reports do suggest that URS for urolithiasis in preg-
nancy is effective and safe although it should be carried 
out adopting a multi-disciplinary approach with the in-
volvement of obstetricians, radiologists and urologists 
and only in high volume stone centers. Indeed, AUA 
and EAU guidance both recommend URS, should con-
servative treatment for urolithiasis fail [6, 7]. 

Paediatric stones

Pediatric stone disease is increasing in prevalence with  
a rise in the number of URS procedures being per-
formed. There are multiple risk factors for stone for-
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mation, the most prominent including renal tract ana-
tomical variances and metabolic abnormalities [17]. 
With advances in surgical technology, URS has been 
used more frequently producing good results. Evidence 
suggests that paediatric patients who undergo URS 
for urolithiasis have an overall SFR of 85.5–87.5% and 
an overall complication rate of 10.5–12.4% [18, 19].  
It is worth noting that in subgroup analysis, patients 
below the age of 6 had a higher complication rate (24% 
vs. 7.1%) and failure rate (4.4% vs. 1.7%) than children 
over the age of 6 [18]. To achieve best outcomes, the 
management should be a combined multidisciplinary 
approach between paediatric, renal and urology teams. 

Stones in patients with solitary kidneys 

Patients with stone disease in a solitary kidney are at an 
increase risk with obstruction and or infection related 
to their stones. In this cohort of patients the preserva-
tion of kidney function is paramount, and for ureteric 
stones, urgent treatment is recommended to prevent 
obstructive uropathy and permanent renal impairment. 
The optimal treatment option should be considered in 
line with the patient's other comorbidities such as age, 
BMI, stone location and size. Evidence for URS for 
stones in solitary kidney suggests an acceptable SFR of 
87% [20], better than for SWL and lower complication 
rate than PCNL potentially making it an effective op-
tion for this cohort of patients. However, as this condi-
tion is a rare entity, URS for stones in a solitary kidney 
seems to be preferred and not just a standard option, 
especially for smaller stones. 

Stones in horseshoe kidney 

Patients with horseshoe kidneys are more prone to the 
development of urolithiasis due to abnormal drain-
age anatomy and associated infections. In this cohort  
of patients, treatment is difficult due to the anatomi-
cal variation, making PCNL and SWL technically chal-
lenging. Evidence suggests that URS gives acceptable 
stone-free rates of 78% with a low risk of major compli-
cations, and no significant change in the renal function 
or renal loss [21]. Though the evidence is sparse, these 
are encouraging numbers and recent EAU guidance 
suggests the use of URS in these patients [7]. 

Patients with bleeding diathesis

For patients with a bleeding diathesis or on anti-coag-
ulant therapy, URS is now the recommended by both 
the AUA and EAU guidance for the treatment of kidney 
stone disease [6, 7]. Reversal of anti-coagulation is ad-
vised where appropriate, but in certain circumstances 
where this is not possible, SWL and PCNL are con-

traindicated due to the high risk of bleeding [6, 7, 22]. 
Evidence suggests URS and laser stone fragmentation 
provides a good SFR of 87.7% and a complication rate 
of 11% [23]. Only 4% of patients had minor bleeding, 
demonstrating that URS is a safer treatment in this 
situation [23]. 

Ureteroscopy in an acute setting

There seems to be an increasing role of primary URS 
for acute management of non-infective acute ureteric 
stone. Although temporising measures like insertion 
of a JJ stent or nephrostomy might be options, there 
is a move towards URS in an acute setting provided 
surgical experience and expertise is available for it [5]. 

Ureteroscopy in patients with urinary diversion

In patients with previous urinary diversion, identifi-
cation and cannulation of the ureteric orifice might be 
difficult with a learning curve associated with it [24]; 
however, success rates of 80% have been described in 
patients with a neobladder [25]. 

Limitations of ureteroscopy

While ureteroscopy has been successfully done in pa-
tients with large renal stones, the guidelines suggest 
a cut-off of 2 cm beyond which a PCNL is recom-
mended [7]. Similarly in pediatric patients and pa-
tients with urinary diversion there is a higher failure 
rate associated with ureteroscopy [18, 24]. 

Future direction for ureteroscopy 

The advent of digital ureteroscopes has allowed better 
visual clarity in stone fragmentation and is gaining 
popularity worldwide [26]. This has translated into 
significantly reduced operative times although the 
overall SFR was not dissimilar to conventional ure-
teroscopes. Use of ureteroscopes has also allowed pho-
todynamic diagnosis and treatment of upper urinary 
tract tumours leading to a conservative management 
approach of these cancers [27]. This is an area of grow-
ing popularity amongst urologists allowing for renal 
preservation and endoscopic management of these tu-
mours. Similarly in an era of increasing antimicrobial 
resistance (AMR) and complex urinary tract infec-
tions, the advent of disposable ureteroscopes should 
prove to be a step in the right direction [28]. 

CONCLUSIONS 

The use of URS has increased, corresponding to the 
rising incidence of urolithiasis, it is being performed 



nique and technology, its role has expanded to offer 
treatment in these difficult clinical scenarios. 
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in more complex cases and patients than ever before. 
These include URS management for large stones, bi-
lateral stone disease, obesity, pregnancy, pediatrics, 
solitary kidney, horseshoe kidney and patients with 
a bleeding diathesis. With advances in the URS tech-
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