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Abstract
Background and Objective 
To characterise the evidence surrounding local anaesthetic ureteric stent insertion (LAUSI) in contexts 
outside of pregnancy, a procedure typically performed under general anaesthetic (GAUSI), as it has never 
been the subject of a systematic review.
Materials and Methods
A systematic review of the Medline, EMBASE, PubMed, AMED, BNI, EMCARE, HMIC and PsycINFO 
databases was conducted to examine the published evidence in line with the Preferred Reporting Items of 
Systematic Review and Meta-analyses (PRISMA) guidelines surrounding the technique, patient demo-
graphics, setting, type of LA± sedoanalgesia used, cystoscopy and fluoroscopy usage, patient tolerability 
and pain, efficacy, complications and cost-effectiveness. Around 1,460 papers were systematically screened 
for inclusion. 
Results
Seventeen studies were identified; one randomised controlled trials (RCT), four non-randomised com-
parative studies, and 12 case-series describing LAUSI. The 17 studies encompassed a total of some 1545 
LAUSI. The clinical indications were similar to those for GAUSI. Successful LAUSI rate ranged from 
71-98.9% in studies overall, with a pooled mean success rate of 89.3% overall (86.8% in LA only, 91.75% 
in LA ± sedoanalgesia). The tolerability of a LAUSI patient across 14 studies had a pooled mean rate of 
91.8% (88.6% in LA only, 95% in LA ± sedoanalgesia). The procedure time was reported in seven studies, 
and it ranged from 5.35±0.87 to 65.0±27.5 minutes. The four comparative studies showed no difference in 
complication rates between LAUSI and GAUSI. All five studies reporting on cost-effectiveness showed 
LAUSI to be superior to GAUSI.
Conclusions
LAUSI is a safe, effective, and cost-effective alternative to GAUSI, which is under-utilised. Further research 
in the form of RCTs is required to formally establish its place and acceptability amongst urologists.

Keywords: analgesia, local anaesthetic, sedation, systematic review, ureteral stent, ureteric obstruction, 
ureteric stent
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INTRODUCTION

Ureteric stent insertion is a necessary and fun-
damental skill for a urologist in the management of 
an obstructed urinary system, and remains in wide-
spread use in sundry settings, including pre-open or 
post-open, endoscopic and robotic ureteric and renal 
surgery,1–3 ureteric injury4 or prophylactically prior 
to a non-urological surgery.5 Cystoscopic ureteric 
stent insertion, which was first described in 1967 
through the McCarthy panendoscope,6 remains 
commonly used in current practice through a rigid 
cystoscope, typically necessitating general anaes-
thesia (GA) or regional anaesthesia in an operating 
room setting. 

Similarly, the first flexible cystoscopy was 
described by Tsuchida and Sugawara in 1973.7 This 
opened the doors to its use for ureteric stent inser-
tion, first described by Clayman in 1986, at the bed-
side in mostly intubated critically unwell patients 
in intensive care.8 Local anaesthetic ureteric stent 
insertion (LAUSI) and ureteric catheterisation 
under local anaesthetic (LA) and/or sedoanalgesia 
have since been described on several occasions,8–10 
particularly in pregnancy.11–13 The benefits of avoid-
ing a general anaesthetic in pregnancy due to the 
inherent risks of premature delivery, miscarriage 
and teratogenicity, has established LAUSI ± sedo-
analgesia under ultrasound or minimal fluoroscopic 
guidance as an accepted technique in the manage-
ment of refractory hydronephrosis or obstructive 
ureteric calculi.14–16

However, the general use of LAUSI outside of 
pregnancy is not widely practiced. The proponents 
of its use in outpatient or office-based settings point 
towards the avoidance of unnecessary admission, 
the risks of GA, benefits of saving time and cost, 
patient tolerance of the procedure and a few compli-
cations.17,18 However, despite these excellent poten-
tial benefits, in the 30 years that have passed since 
the close of the 1980s, GA ureteric stent insertion 
(GAUSI) remains the standard in non- pregnancy, 
with many urologists anecdotally even being 
unaware of LAUSI as a possibility in this setting.

To our knowledge, a systematic review (SR) 
of the literature surrounding LAUSI with or with-
out sedoanalgesia in non-pregnancy has not been 
published. The objective of this SR was to ascer-
tain the evidence surrounding this techniques’ use, 
efficacy, tolerability to patients, complications and 
cost-effectiveness. 

MATERIALS AND METHODS

Search strategy
A comprehensive SR of published works was 

conducted according to the Preferred Reporting 
Items of Systematic Review and Meta-analyses 
(PRISMA).19 Literature searches were performed 
systematically through the NHS HDAS interface 
of nine databases (Medline, EMBASE, PubMed, 
AMED, BNI, EMCARE, HMIC, PsycINFO) using 
the search terms: “([local anaesthetic OR sedation 
OR nitrous OR sedoanalgesia OR sedoanalgesia OR 
sedative OR benzodiazepine OR analgesia OR out-
patient] AND [ureteric stent OR ureteral stent OR 
ureter OR primary ureteric stent insertion OR stent 
insertion OR JJ stent] [.ti,ab])” for papers published 
from inception up to August 2020. The full text of 
the articles were obtained and reviewed, and the 
search results were supplemented with hand search-
ing of the reference lists. The search strategy was 
designed by one reviewer (JG), whilst two review-
ers (JG and MQ) independently assessed titles and 
abstracts of all studies as part of the primary screen-
ing. Any disagreements were resolved by discussion 
with a senior author (SM) until a consensus was 
reached. All authors contributed to the writing of 
this manuscript.

Study selection
Randomised controlled trials (RCTs), non-ran-

domised comparative studies (NRCSs) and case-se-
ries reporting the insertion of retrograde ureteric 
stents under LA, sedation or sedoanalgesia for 
any indication besides pregnancy, and in any clin-
ical setting, with a minimum of five primary ure-
teric stent insertions were included in the study. 
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on modified criteria from the Newcastle-Ottawa 
Scale (NOS)21, Pierson22 and Bradford Hills23 was 
used. This tool is used to evaluate case series and 
case reports under four domains (selection, ascer-
tainment, causality and reporting), with eight lead-
ing explanatory questions with a yes/no answer to 
ascertain the risk of bias. The tool was modified to 
exclude questions 4, 5 and 6, which question if an 
alternative cause to the intervention may explain 
the observation, if a challenge/re-challenge phe-
nomenon was undertaken and if there was a dose- 
response effect, respectively. They are irrelevant in 
the insertion of a ureteric stent, and as the authors of 
the tool describe, they are more relevant to cases of 
adverse drug events.20 

For the NRCSs studies, the NOS21 was used. 
The NOS is a qualitative tool that evaluates three 
categories, selection, comparability, and outcome, 
using a star system with a maximum score of nine 
stars. Selection is an assessment of the study cohort 
and the representation of the non-exposed cohort and 
is scored to a maximum of four stars. Comparability 
of the cohorts based on design or analysis may yield 
up to two stars. Outcomes are evaluated based on 
the method of assessment and the adequacy and 
length of follow up to three stars. The studies scor-
ing seven or higher indicate a high-quality study. 

The RCTs were assessed using the updated 
Cochrane risk of bias tool for randomised trials 
(RoB 2).24 Risk of bias was assessed from the ran-
domisation process, deviation from the intended 
interventions, missing outcome data, outcome 
measurement and in the selection of results. Risk 
of bias was judged in each domain as “low risk”, 
“high risk” or showing “some concerns” follow-
ing the published algorithm. A judgment of “high 
risk” in at least one domain or the judgment of 
“some concerns” in multiple domains would result 
in overall high risk of bias in the assessed study. A 
judgment of “some concerns” in at least one domain 
would result in overall some concerns of bias in 
the assessed study. A judgment of “low risk” in all 
domains would result in overall low risk of bias in 
the assessed study. In cases of discordance between 

The studies that were published as full-text articles 
were included. The ureteric stent replacements or 
exchanges were excluded, though studies in which 
there was a proportion of primary ureteric stent 
insertion in the study population were considered 
on their merits. Where an institution published mul-
tiple series with overlapping surgical periods cov-
ering the same issue, the latest and largest of the 
studies were considered. All non-clinical, animal 
model studies, duplicates and conference abstracts 
were excluded.

The primary benefit outcomes were typically 
the immediate efficacy or success of LAUSI or cor-
rect positioning of the stent later or future inter-
vention. The primary harm outcomes included 
intra-operative and post-operative complications, 
chiefly that of patient intolerance to the procedure 
due to pain, resulting in conversion to regional or 
general anaesthesia. Complications were reported 
in an ad hoc individual manner. The secondary out-
comes included procedure time and cost analysis. 
Cost analysis was typically in a manner comparing 
LAUSI to GAUSI. 

Data extraction
The extracted data included the country and 

the date of the study, sample size, setting, method 
of local anaesthetic and/or sedoanalgesia, whether 
a flexible or rigid cystoscope and fluoroscopy was 
used, patient demographics and indication for 
stent insertion. The outcomes were also reported, 
including success rate, procedure time, pain score 
or assessment, complications and cost analysis. The 
primary outcome was mostly success rate of LA 
stent insertion. The data were collected from the 
study texts and tables, and the authors were not con-
tacted about missing data.

Risk of bias assessment
The risk of bias assessments are summarised 

in Table 1. Two investigators (JG and MQ) inde-
pendently assessed the risk of bias in the derived 
studies. For case-series, a modified version of a 
validated tool published by Murad et al.20 based 
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sedation in renal allograft transplant hydronephro-
sis. Other indications from studies dating back to 
the 1990s11,32,37 included LAUSI prior to extracorpo-
real shock wave lithotripsy. The patient demograph-
ics were similarly varied across identified studies. 

Thirteen of the 17 studies17,18,25–27,29–33,36,37 
described primary LAUSI±IV sedation in an out-
patient setting (including office-based, clinic room 
or cystoscopy/endoscopy/lithotripsy suite), two28,35 

in the operating room, one34 at the patients’ bedside 
in the emergency department and one10 was unclear. 

Type of LA used, sedoanalgesia, cystoscopy type 
and use of fluoroscopy

Sixteen of the 17 studies17,18,25–38 used a lido-
caine/lignocaine gel urethrally as LA, one study10 
did not explicitly specify what they used. The lido-
caine gel was either 1% or 2%. Of these 16 studies, 
nine used lidocaine gel alone, while five18,28,29,35,36 
used LA in combination with sedoanalgesia (typ-
ically a benzodiazepine administered orally or 
intravenously), two with lidocaine gel and a further 
lidocaine solution intravesically28,38 and one31 study 
had subgroups using both LA alone and LA with 
sedoanalgesia. 

A flexible cystoscope alone ranging in calibre 
from 15-18F was used in nine studies10,17,18,30,32,34,36–38, 
a rigid cystoscope from 17.5-22F in four stud-
ies25,28,33,35 and a combination based on patient sex 
or surgeon preference in the four remaining stud-
ies26,27,29,31 which tended to favour flexible cystos-
copy for males and rigid cystoscopy for females. 

Fluoroscopy was used for all LAUSI in 10 stud-
ies10,18,26–31,33,38 not used at all in six17,32,34–37 and used 
variably based on surgeon preference in one25 study.

Primary endpoint-efficacy of LA stent insertion
A successful stent insertion, defined as imme-

diate successful placement under LA was directly 
reported within 13 studies17,18,26–32,34,36–38, with data 
presented in Figure 2. Successful LAUSI rates 
ranged from 71-98.9% in studies overall, with a 
pooled mean success rate of 89.3% overall (86.8% 
in LA only studies, 91.75% in LA ± sedoanalgesia). 

the two reviewers, discussions with a senior author 
(SM) lead to consensus being reached.

Data analysis
Due to the scarcity of RCTs and NRSCs identi-

fied, a meta-analysis was not possible. The data was 
thus summarised in a narrative synthesis.

RESULTS

Search results
The search returned 1460 abstracts, and of 

those screened, 26 full-text studies were scrutinised 
for eligibility (Figure 1). The screening the refer-
ence lists of these eligible articles yielded a further 
11 studies. A total of 1443 studies were excluded as 
they did not meet the inclusion criteria. Ultimately, 
17 articles were eligible for final inclusion.

Study and patient characteristics
Of the 17 studies included, one was an RCT,25 

four were NRSCs,26–29 and 12 were case-series 
describing LAUSI.10,17,18,30-38 The 17 studies encom-
passed a total of some 1545 LAUSI. The RCT25 ran-
domised a cohort of primary LAUSI into two groups, 
and allowed to observe their procedure; its primary 
endpoint was comparison of pain score. This out-
come was the basis of our risk of bias assessment, 
and it does not affect the analysis for the endpoints 
of the SR. The four NRSCs26–29 compared cohorts 
(or a proportion thereof) of patients undergoing 
LAUSI ± sedoanalgesia and GAUSI. The studies are 
summarised in Table 2.

Indications for LA stent insertion, patient  
demographics and study setting

Indications for LAUSI were diverse across 
studies, reflecting the similarly variable clinical 
indications for GAUSI. The largest series of 429 
primary LAUSI (within a cohort of 565 primary 
LAUSI and stent exchange) by Doesrch et al.26 had 
urolithiasis as the main indication (67.2%), followed 
by malignancy (14.9%) and ureteric stricture (6.5%). 
Sigman31 reported a series of 97 primary LAUSI±IV 
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FIGURE 1. PRISMA Diagram.

Twelve of these 13 studies reported an overall 
success rate of 83.3-98.9%. Failure was typically 
described as being due to an inability to cannulate 
the ureteric orifice, or passage of a wire or stent up 
an obstructed ureter. 

Tolerability and pain 
Patient tolerability to LAUSI was variably 

reported and is presented in Figure 3. For the pur-
poses of this review, tolerability was defined as (i) 
the rate at which LAUSI was not terminated due 
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FIGURE 3. Patient tolerability of local anaes-
thetic ureteric stent insertion.

to patient intolerance (typically due to pain), either 
directly reported or inferred, or through (ii) direct 
surveying of patients asking if they would undergo 
the procedure under LA once again. The LAUSI 
patient tolerability ranged from 50-100% across 
14 studies18,25,27–29,31–34,36–38 with a pooled mean rate 
of 91.8% (88.6% in LA only studies, 95% in LA ± 
sedoanalgesia).

Four studies examined patient pain during 
LAUSI using a pain score, all LA only. Hussein 
et al.25 in their RCT of a total of 80 LAUSI patients 
randomised them into two groups of 40, permitting 

one group to observe their cystoscopy live on screen, 
and the other to not to determine if this affected pain 
scores. Those able to watch their cystoscopy had 
significantly lower visual analog scale (VAS) pain 
scores from 10 (1.40 ± 1.932 vs 6.43 ± 1.752, p=0.000), 
and the mean pain score was 3.91 ± 3.12. Jeong et al. 
in their series of 127 LAUSI using a 22F rigid cys-
toscope found a mean pain score of 4.48±2.07.33 
Giannakopoulos reported a mean pain score of 
3.91 ± 3.12 in 59 LAUSI in 54 patients, with 87% 
deeming the procedure acceptable, 9.3% uncomfort-
able, and two male patients (3.7%) deeming it pain-
ful.30 Carrouget et al.28 in their NRCS compared 18 
LAUSI to 18 GAUSI, and found that intraoperative 
VAS pain scores were significantly higher in the LA 
group (5.9±2.9 vs 2.0±2.6, p<0.0001), and a post-op-
erative survey found LAUSI to be more associated 
with pain and discomfort than GAUSI (p=0.012 
and p=0.018), though this did not affect their sat-
isfaction with the procedure (“satisfied” 61.1% vs 
83.3%, p=0.264 and “very satisfied” 55% vs 16.6%, 
p=0.264). Sinha et al.17 in their large cohort of 276 
LAUSI and 40 ureteric catheter insertions found 
that 86.7% had a pain score ≤5, and that those with a 
pain score of >5 experienced a significantly greater 
proportion of failure than patients reporting a pain 
score of ≤5 (27.3% vs 12.5%, p=0.02).

Procedure time, complications, and  
cost-effectiveness

The procedure time was reported in seven 
studies25,26,28-30,32 and ranged from 5.35±0.87 to 
65.0±27.5 minutes. Adeyoju et al. in their series 
of six patients in an outpatient setting without the 
use of fluoroscopy reported a median procedure 
time of 11 mins.32 Giannakopoulos et al.’s series of 
59 LAUSI in the outpatient endoscopy suite using 
fluoroscopy reported a mean operative time of 6.6 
(3.5-23) mins.30 Hussein et al.’s RCT of 80 LAUSI 
in a day-case operating room setting with variable 
fluoroscopy use, reported a mean operative time of 
5.35±0.87 mins.25

In Carrouget’s NRCS (18 LAUSI vs 18 
GAUSI), performed in the operating room with 
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for laser fulguration of bladder lesions.40 Its use in 
obstructive uropathy was first described in a series 
by Clayman and Kramolowsky in 19868 who suc-
cessfully inserted 7.1F pigtail ureteric catheters in 
three of five critically ill patients on ITU. Its expan-
sion continued in the 1980s and 1990s, with ureteric 
catheters and stents being inserted under LA with 
or without sedoanalgesia.10,35,36 In the current era, 
LAUSI is perhaps more widely recognised and uti-
lised in the management of refractory ureteric colic 
in pregnancy due to the uncertainty surrounding 
the safety of soluble anaesthetic gases, in addition 
to the other challenges of tracheal intubation and 
aortocaval compression by the gravid uterus.14–16 Its 
more general use in the non-pregnancy setting has 
however only sporadically been reported in the lit-
erature, and has never been studied in a direct RCT 
against GAUSI, despite its clear potential benefits 
in the avoidance of a general anaesthetic, reduced 
procedure time and cost effectiveness. This is to our 
knowledge the only systematic review to date of the 
literature surrounding LAUSI.

The present review has shown that LAUSI is an 
effective technique, with successful immediate stent 
placement in the range of 71-98.9% in reported stud-
ies. Twelve of the thirteen studies placed this range 
higher at 83.3-98.9%; the one study by Nourparvar 
et al.34 reporting a success rate of 71%. This was 
a study of 42 attempted LAUSI performed at the 
bedside in the emergency department without the 
use of fluoroscopy for patients presenting with acute 
ureteric calculi causing obstruction without sepsis. 
Of the 12 failed cases, nine failed due to a failure 
of wire advancement past an impacted stone, one 
of which could not be placed even under GAUSI, 
and two due to premature stent deployment in the 
proximal ureter. These were identified immediately 
on the post-procedure XR-KUB, and the authors 
note, occurred early in their centre’s experience of 
LAUSI.

It is undeniable that a significant learn-
ing curve exists, as with any new procedure, for 
LAUSI. The ability to insert ureteric stents through 
a flexible cystoscope without direct visualisation, 

fluoroscopy, reported no difference in operative 
time (24.4±13.28 vs 18.5±6.5 mins, p=0.099) or 
total operating room time ((52.65±22.9 vs 65±31.5 
mins, p=0.193) between groups. In Gershman’s 
NRCS29 (20 LAUSI vs. 10 GAUSI) however, though 
LAUSI had a significantly greater procedure time 
(65.0±27.5 vs 45.1±17.6 mins, p=0.048), periproce-
dure time (i.e., waiting time) and total hospital time 
were significantly lower (32.9±28.6 vs 226.4±21.6 
mins, p<0.001, and 106.2±31.2 vs 275.0±33.5 mins, 
p<0.001 respectively). 

The four comparative studies showed no sig-
nificant differences in complication rates between 
LAUSI and GAUSI. Carrouget et al. (18 LAUSI vs 
18 GAUSI) showed no difference in Clavien-Dindo 
(CD) II (22.2% vs 5.55%, p=0.338) or IV (5.5% vs 
0.0%, p=1) complications. Similarly, Doersch et al.’s 
comparative study of 565 clinic stents (including 
429 LAUSI) vs OR stents showed no difference 
in complication rate (4.1% vs 7.8%, p=0.99). No 
complications occurred in either group (46 LAUSI 
or 73 GAUSI) in Sivalingham et al.’s study27 or in 
Gershmann et al.’s (24 LAUSI).29

Five studies reported a cost-analysis of 
LAUSI.27,29,34,37,38 The three US-based stud-
ies reported or estimated cost saving in favour 
of LAUSI vs GAUSI (Gershmann et al.29 $599 
vs $2306, Sivalingham et al.27 $7770 vs 30,060, 
Nourparvar et al.34 $11,000 vs 25,000). Carrion 
et al.38 in Spain estimated, with the exclusion of 
emergency department charges and pre-operative 
tests, an average cost of €640 vs €2500 per encoun-
ter in favour of LAUSI. Mark et al.37 in New Zealand 
reported a total cost saving of NZ $120.

DISCUSSION

Flexible cystoscopy has been a staple of uro-
logical diagnosis since it was first performed by 
Tsuchida and Sugawara 1973,7 and is a fundamental 
endourological skill that all urologists are trained in. 
It has since evolved from being a mere diagnostic tool 
to a therapeutic one in the outpatient setting, being 
used first in cystodiathermy39 and now increasingly 
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CONCLUSION

Despite the above limitations, the available 
published evidence strongly suggests that LAUSI 
offers a safe, efficacious technique and is gener-
ally well-tolerated and accepted by patients, with 
clear potential cost-saving benefits to patients and 
institutions when performed in outpatient settings. 
This well-established, yet under-utilised interven-
tion may be a valuable weapon in the armamen-
tarium of any urologist, and further research in the 
form of RCTs should be conducted to allow formal 
recommendations to be established for its use and 
place in the armamentarium of the urologist, as 
well as exploring the reasons it has seemingly been 
under-utilised until now.
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