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Abstract
Background: Primary ureteroscopy (P-URS) has been shown 
to be as safe and as efficacious as preoperative stent insertion 
followed by a delayed ureteroscopy (D-URS). However, stud-
ies are of limited patient cohort. Methods: A prospective 
study comparing P-URS and laser fragmentation for ureteric 
stones to those who received a stent insertion followed by 
D-URS and stone fragmentation. Results: A total of 367 con-
secutive patients were included. P-URS was conducted on 
235 patients and D-URS on 132 patients. There was no overall 
difference between patient or stone demographics between 
the 2 groups, although there were more proximal ureteric 
and pelvi-ureteric junction stones in the preoperative stent 
group. The mean operative times were comparable with a 
stone free rate of 97 and 94% in the preoperative stent and 
no-stent groups, respectively. The overall complication rates 
were comparable. Conclusion: The current study provides 
evidence for the feasibility, safety, and efficacy of P-URS for 
ureteric calculi in a publicly funded healthcare setting with 

results comparable to those patients with a preoperative 
stent and delayed procedure. Therefore, cumulatively, P-URS 
could lead to less hospitalization, length of stay, stent-related 
morbidity, and ultimately will be more cost-effective.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

The lifetime prevalence of urolithiasis (renal and ure-
teric stones) is around 14% and rising [1]. In England, 
there has been a 70% increase in the number of hospital 
episodes related to urolithiasis between 2000 and 2015 
(from 51,035 to 86,742 episodes) [1]. As a result, the cost 
of managing urolithiasis is also increasing, from direct 
costs of investigation and treatment to indirect costs of 
medical follow-up appointments, absence from work, 
and reduced quality of life.

Traditionally, primary management of a ureteric colic 
episode has taken the form of temporising measures such 
as analgesia, expectant or delayed management, and/or 
primary ureteric stent or nephrostomy insertion. How-
ever, all of these measures can result in the patient return-
ing to hospital with further symptoms or appointments 
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and, thus, exacerbating the burden of urolithiasis on both 
the individual and healthcare system.

Increasingly, a clinical and financial argument is being 
made for expediting definitive management of ureteric 
stones, with primary ureteroscopy (P-URS) offering one 
such option [2, 3]. A number of studies have looked at the 
role of P-URS [4], but published data from the UK or 
other public healthcare-dominated systems, where emer-
gency admissions contribute a significant element to the 
overall volume of work, are limited. The present non-ran-
domized, cohort study aimed to assess the efficacy and 
safety of primary and delayed ureteroscopic management 
of ureteric stones.

Methods

Between 2016 and 2018, 367 consecutive patients were includ-
ed, in a prospective manner, who were diagnosed with an acute 
ureteric calculus >3 mm in size requiring intervention. Indications 
for intervention included refractory pain, obstructive acute kidney 
injury, or stone location and/or size which was deemed to be un-
favourable for conservative management. The patients then un-
derwent primary or delayed ureteroscopy (D-URS). All patients 
allocated to D-URS were managed initially with ureteric stenting, 
and this was based on the initial presentation, surgeon expertise, 
and if the patient was referred from a peripheral hospital.

The intuitional review board approved the study. The study 
was conducted in accordance with the International Conference 
on Harmonization guidelines for Good Clinical Practice and the 
Declaration of Helsinki (September 2018).

All patients underwent a diagnostic non-contrast CT scan to 
define the size, number, and site of any ureteric stones. Stone posi-
tion was classified as pelvi-ureteric junction, proximal-ureter, 
mid-ureter, distal-ureter, vesico-ureteric junction, or not speci-
fied.

All procedures were performed within a single centre by either 
a consultant urologist (BKS) or a urology senior fellow under close 
supervision. Ureteroscopy was performed under general anaesthe-
sia with intravenous antibiotics given on induction. A 4.5/6.0-Fr 
semi-rigid ureteroscope (Storz or Wolf) was used with a Storz Flex 
X2 flexible ureterorenoscope (Karl Storz Endoscopy [UK] Ltd., 
Slough, UK) available if required. Any stone fragmentation re-
quired was performed with a Holmium: YAG laser (20 W/100 W, 
Lumenis [UK] Ltd., Elstree, UK) and a 272-μm laser fibre (Lu-
menis, Inc.). Stone fragments were removed with a 1.7-Fr Cook 
NGage® nitinol stone extractor (Cook Medical, Bloomington, IN, 
USA). The decision to place a ureteric stent following the proce-
dure was left to the operating surgeon’s discretion. Duration of 
procedure was noted.

Stone free status was defined as complete endoscopic intra-ure-
teric stone clearance with no residual stone fragments left. Postop-
erative stone free status was determined by plain X-ray KUB for 
radio-opaque stones. Ultrasound scan or CT scan was performed 
6–12 weeks after the procedure and was defined as complete stone 
clearance. Length of stay and any postoperative complications 
were noted.

Data were analysed using SPSS version 16.0 (SPSS, Chicago, IL, 
USA). Categorical data were assessed using χ2 and Fisher’s exact 
test. Continuous data were analysed using the independent t test 
with the assumption that the data were normally distributed. Sta-
tistical significance level was set at 0.05.

Table 1. Patient factors

URS for ureteral stones 
(n = 367)

Preoperative stent 
(D-URS group) (n = 132)

No preoperative stent 
(P-URS group) (n = 235)

p value 
(95% CI) [test]

Mean age, years 55.92±19.11 55.83±19.71 0.97 (−4.27 to 4.04) [independent t 
test]

Gender, n M: 82
F: 50

M: 166
F: 69

0.085 [χ2]

Mean cumulative stone size, mm 9.01±4.36 8.87±4.79 0.79 (−1.18 to 0.90) [independent t 
test]

Mean number of stones 1.06±0.30 1.09±0.33 0.42 (−0.04 to 0.10) [independent t 
test]

Ureteric stone location, n (%) VUJ: 8 (6.1)
Distal: 26 (19.7)
Mid: 23 (17.4)
Proximal: 33 (25)
PUJ: 39 (29.5)
Ureteric not-specified: 3 (2.3)

VUJ: 32 (13.6)
Distal: 55 (23.4)
Mid: 41 (17.4)
Proximal: 54 (23.0)
PUJ: 46 (19.7)
Ureteric not-specified: 7 (3.0)

0.11 [χ2]

PUJ, pelvi-ureteric junction; VUJ, vesico-ureteric junction; P-URS, primary ureteroscopy; D-URS, delayed ureteroscopy.
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Results

Patient Factors
A total of 367 consecutive patients were included in the 

study. Of these, P-URS was performed on 235 (64%) pa-
tients, and 132 (36%) patients underwent D-URS following 
primary ureteric stent insertion. The mean age of patients 
in the P-URS group was 55.83 (SD 19.71) compared to 
55.92 (SD 19.11) in the D-URS group. There was a similar 
spread of male and female patients in both groups. P-URS 
group had 166 male patients (70%) compared to 82 male 
patients (62%) in the D-URS group (p = 0.085) (Table 1).

Stone Outcomes
Mean number of stones in the D-URS group was 1.06 

(SD 0.30) and 1.09 (SD 0.33) in the P-URS group (p = 
0.42). Mean cumulative stone size (mm) was 9.01 (SD 
4.36) in the D-URS group and 8.87 (SD 4.79) in the P-
URS group (p = 0.79). There was no significant difference 
between groups in stone location (p = 0.11) with proximal 
location being the most common location in both groups, 
with 54.5% of stones in the D-URS group lying in either 
the pelvi-ureteric junction or the proximal ureter, and 
42.7% in the P-URS group (Table 1).

Operative Outcomes
Mean operative time (min) in the D-URS group was 

38.33 (SD 22.05) and 37.36 (SD 21.46) in the P-URS group 
(p = 0.69). There was no significant difference between 

the groups in the decision to leave a postoperative stent 
(p = 0.98).

There was only 1 procedure failure in either group, 
which occurred in the P-URS group. In this case, a prox-
imal ureteric stone had become impacted and a ureteric 
stent had to be inserted before the patient returned for 
secondary procedure (Table 2).

Postoperative Outcomes
Mean length of stay (days) in the D-URS group was 

0.80 (SD 2.62) and 0.78 (SD 4.29) in the P-URS group  
(p = 0.97). There was no significant difference between 
the groups in terms of stone free rates (SFR) (p = 0.22) 
with 97% SFR in the D-URS group and 93.6% SFR in the 
P-URS group.

Complications were identified in 12 patients, 5 in the 
D-URS group (3.8%) and 7 in the P-URS group (3.0%)  
(p = 0.98). All complications are listed in Table 1. All com-
plications were deemed minor as no complication was 
above Clavien-Dindo grade 2 [5] (Table 2).

Discussion

In this prospective, non-randomized comparative 
study, we found that there was no significant difference 
in either intraoperative or postoperative outcomes be-
tween D-URS following initial ureteric stent insertion 
and P-URS. No significant differences were seen in op-

Table 2. Operative outcomes

URS for ureteral stones 
(n = 367)

Preoperative stent 
(D-URS group) (n = 132)

No preoperative stent 
(P-URS group) (n = 235)

p value 
(95% CI) [test]

Mean operative time, min 38.33±22.05 37.36±21.46 0.69 (−5.70 to 3.76) [independent t test]

Stone free, n (%) Yes: 128 (97.0)
No: 4 (3.0)

Yes: 219 (93.6)
No: 15 (6.4)

0.22 [FET]

Postoperative stent, n (%) 101 (78.3) 179 (78.2) 0.98 [χ2]

Failure to complete 0 1 (impacted proximal ureteric stone)

Mean length of stay, days 0.80±2.62 0.78±4.29 0.97 (−0.82 to 0.79) [independent t test]

Complications, n (%) No: 127 (96.2)
Yes: 5 (3.8)

No: 226 (97)
Yes: 7 (3)

0.98 [χ2]

Stent pain – 1
UTI – 2
Pneumonia – 1
Sepsis – 1

Stent pain – 4
Haematuria needing catheter irrigation – 1
UTI – 2

P-URS, primary ureteroscopy; D-URS, delayed ureteroscopy.
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erative times, utilization of postoperative stenting, stone 
free rates, or complications. This is in concordance with 
a recent cumulative analysis of studies looking at emer-
gent versus delayed treatment for ureteric stones [4].

As far as the authors are aware, this is the first pub-
lished UK data comparing primary and D-URS. Despite 
this, the data support the recent updated UK guidance 
from the National Institute of Clinical Excellence [2] 
which recommends that clinicians “offer surgical treat-
ment to adults with ureteric stones and renal colic within 
48 h of diagnosis or readmission if pain is ongoing or the 
stone is unlikely to pass.”

Data from other public healthcare systems [6] have 
been published showing that emergency ureteroscopy is 
feasible. This single-centre case series showed that within 
the confines of a publicly funded, tertiary referral centre, 
a large proportion (79%) of ureteroscopy for acute ure-
teric calculi can be performed in an emergency setting. 
The success rates in our series were greater in both co-
horts (D-URS 97% and P-URS 93.6%) compared to 72%. 
The authors conceded that they utilized a fairly conserva-
tive approach with low utilization of flexible ureteroscopy 
to pursue migrated or residual fragments (60% SFR for 
proximal stones), which may explain the difference in 
success rates. Availability of staff with a sub-speciality in-
terest in stone surgery may also have influenced our high 
stone free rates. Our stone free rate also compared favour-
ably to other emergency ureteroscopic management 
studies (89–98%) [7–10].

Overall postoperative complication rates were not sig-
nificantly different between groups (D-URS 3.8% and P-
URS 3.0%) and are similar to those reported in larger 
studies of ureteroscopy [11]. Others have reported higher 
complication rates of 11.8% [7] and 13.1% [10] in emer-
gent ureteroscopy, but notably, both these studies utilized 
pneumatic stone fragmentation rather than laser.

There were no cases of failed access in either group, 
which remains a risk in P-URS. The operative times be-
tween the groups were also not significantly different (D-
URS = 38 min and P-URS = 37 min). There is discordance 
in the literature regarding the benefits and risks of preop-
erative stenting for renal and ureteric calculi. A recent 
meta-analysis by Wang et al. [12] found that ureteric 
stents are associated with longer operating times and low-
er stone free rates in ureteroscopy for ureteric calculi.

There was a single case of failure to complete that oc-
curred in the P-URS group due to an impacted proximal 
ureteric stone. Operative decision-making in those pa-
tients with obstructing ureteric calculi remains an impor-
tant subgroup. Some [13] have suggested a scoring system 

that incorporates factors that may influence the likelihood 
of success (periureteral density and change in serum Cr 
from baseline) as a way of risk-stratifying patients. The 
same authors also found that the administration of alpha-
blockers preoperatively may improve success rates.

The popularity of ureteroscopy is increasing world-
wide [14]. With the according increase in skills and famil-
iarity with endourological approaches to stone manage-
ment, it is perhaps a natural progression to offer ureteros-
copy in a primary or emergency setting. The main 
drawback to this approach may be that the use of more 
conservative treatment is reduced, particularly in the con-
text of decreasing use of shockwave lithotripsy [15] and 
evidence over the efficacy of medical expulsion therapy 
[16]. Parallels can be drawn with similar developments in 
gallbladder surgery where the initial move to offering im-
mediate surgery [17] has now been tempered with calls to 
be more restrictive due to a risk of overtreatment [18].

A recent study from the USA [19] found that patients 
with acute renal colic treated with early endoscopic re-
moval had a higher predicted probability of filing a short-
term disability claim (16.5 vs. 6%) and had more one 
more day of absence from work (2 vs. 1 day) compared to 
those patients managed conservatively. However, conser-
vative management was medical expulsive therapy rather 
than interim ureteric stenting.

Although the data were prospectively collected, it was 
retrospectively analysed leaving room for confirmation 
bias. Some additional factors that would have been useful 
to know were also missing from the analysis, namely, a 
measure of the patient’s comorbidity, via the Charleston 
Comorbidity Index or ASA category, although the spread 
of age across the groups was not significantly different. 
The study was non-randomized leaving scope for alloca-
tion bias from the operating surgeon. However, the mean 
operative durations between the groups were not signifi-
cantly different suggesting that those allocated to P-URS 
were not any more or less technically demanding.

HES data [20, 21] reveal that over a 10-year period, there 
has been a moderate 5% increase in emergency admissions 
related to urolithiasis (30,437 in 2006–2007 compared to 
31,943 in 2016–2017). Correspondingly, there has been 
much larger (21%) growth in total episodes related to uro-
lithiasis (77,868 in 2006–2007 compared to 94,796 in 2016–
2017). It is possible that the delayed approach to manage-
ment of ureteric calculi, which may generate additional out-
patient clinic appointments as well as an elective theatre 
appointment, has contributed to this more significant rise.

The present study did not look at the cost-effectiveness 
of primary versus delayed ureteroscopic intervention. 
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However, it would not be unreasonable to assume that 
immediate stone removal rather than delayed manage-
ment with an interval ureteric stent would result in a re-
duction in stent-related patient morbidity and further 
generated healthcare episodes. The challenge for urolo-
gists, particularly in a publicly funded healthcare system, 
will be in delivering this model of care. Obstacles may 
include access to emergency theatres, theatre staff skills, 
theatre facilities, and surgical endourological experience.

Conclusion

The current study provides evidence for the feasibility, 
safety, and efficacy of P-URS for ureteric calculi in a pub-
licly funded healthcare setting with results comparable to 
those patients with a preoperative stent and delayed pro-
cedure. Therefore, cumulatively, P-URS could lead to less 
hospitalization, length of stay, stent-related morbidity, 
and ultimately will be more cost-effective.
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