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Abstract
Introduction: Distal ureteric calculi remain a widely debated 
topic without clear consensus on expectant management. 
This systematic review aims to assess the placebo arms of 
RCTs to extrapolate data on the natural history of distal ure-
teral stones and ascertain the success rate of expectant man-
agement. Methods: A literature search was performed, and 
3 reviewers used a predefined inclusion criterion to indepen-
dently select articles for inclusion. A cumulative analysis was 
undertaken, and risk of bias assessed using the Cochrane 
tool. Results: Stone expulsion was recorded in 1,823/2,447 
(74.5%) patients overall. The expulsion rate of study partici-
pants receiving placebo varied widely from 35.2 to 88.9%. 
The overall expulsion rate of stones ≤5 mm was 486/561 
(87%) as opposed to 814/1,093 (75%) in stones >5 mm in 
size. Time to stone expulsion varied from 8.54 to 24.5 days. 
A re rate of 2% was reported. Conclusions: Spontaneous pas-
sage of distal ureteric calculi is dependent on stone size and 
location within the ureter. Provided a patient does not por-
tray symptoms of uncontrollable pain, infection, obstruc-
tion, or declining renal function, it is reasonable to trial a pe-

riod of expectant management. Follow-up should be ar-
ranged to ensure symptom resolution, and alternative 
treatment can be offered if required.

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

Introduction

Urolithiasis is a very common health problem world-
wide with both the incidence and prevalence increasing 
[1]. Worldwide, the prevalence varies geographically but 
is estimated to be 5–9% in Europe, 7–13% in North Amer-
ica, and 1–5% in Asia [2]. Up to 25% of individuals will 
experience recurrence [3]. If stones remain in the kidney, 
they may be asymptomatic. If, however, they migrate into 
the ureter, patients can experience flank pain, nausea, and 
haematuria, termed “ureteric colic” [4].

Various options are available for management of ure-
teric colic, including conservative or expectant manage-
ment, medical expulsion therapy, and surgical interven-
tion. Choice of management is dependent on various fac-
tors, including patient presentation, clinical assessment, 
and stone characteristics. If appropriate, attempting to 
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allow a stone to pass spontaneously negates the risks and 
costs associated with 1 or more surgical interventions. 
However, if a stone does not pass following a trial of con-
servative management, this may lead to infection, dete-
riorating kidney function, or readmissions due to uncon-
trolled pain [5].

A large, international, retrospective cohort study re-
cently noted that distal ureteric stones are significantly 
more likely to pass with conservative management alone 
compared to stones situated more proximally in the ure-
ter [6]. However, when counselling patients to trial con-
servative management of their stone, it is crucial to un-
derstand the natural history of these patients with respect 
to the time frame they can be observed for before attempt-
ing other interventions.

The current literature is lacking in level 1 evidence for 
the spontaneous passage rates of distal ureteric stones, 
and therefore, this systematic review and cumulative 
analysis will attempt to outline this through assessment 
of the placebo arms of randomized controlled trials. This 
will aid clinicians with respect to counselling patients ap-
propriately.

Materials and Methods

Search Strategy and Study Selection
This systematic review was conducted according to Co-

chrane and PRISMA guidelines [7, 8]. A literature search of The 
US National Library of Medicine’s life science database (MED-
LINE) (1980 – April 2020), EMBASE (1980 – April 2020), Co-
chrane Central Register of Controlled Trials – CENTRAL (in 
The Cochrane Library – 2020), CINAHL (1980 – April 2020), 
Clinicaltrials.gov, Google Scholar, and individual urological 
journals was performed. The search was limited to articles pub-
lished in English only. No limitations were placed on publication 
type. Reference lists from articles of interest were also examined 
for inclusion.

The following search terms were utilized: Urolithiasis, Neph-
rolithiasis, Ureterolithiasis, Ureteric colic, Calculi, Calculus, Stone, 
Stone passage, Urinary, Ureteric, Kidney, Renal, Bladder, Ran-
domized, Randomised, RCT, Medical expulsive therapy, Conser-
vative, Conservative treatment, Adrenergic alpha-antagonists, and 
Calcium channel blockers. Medical Subject Heading (MeSH) 
phrases included {(“Calculi”[Mesh] AND “Urinary Calculi” 
[Mesh] AND “Kidney Calculi”[Mesh]); (“Adrenergic Alpha-
Antagonists”[Mesh]) AND “Urinary Calculi”[Mesh]}.

Three reviewers (EP, KDC, and SY) used predefined inclu-
sion criteria to independently select articles for potential inclu-
sion. Senior author independently cross referenced included 
studies for inclusion to ratify collective findings. Where there 
was a lack of consensus, the authors discussed the full text until 
an agreement was reached with respect to our pre-existing inclu-
sion criteria.

Inclusion Criterion
The objectives of this review were to describe the natural his-

tory of distal ureteric stones through assessment of the placebo 
arm of interventional randomized controlled trials. Trials were 
only included if participants were provided with a placebo alterna-
tive to the active treatment arm, as opposed to merely being in-
cluded as a non-treatment control arm of the trial. Studies assess-
ing treatment modalities on stones at other anatomical locations 
of the urinary tract were only included if data were extractable for 
those patients with distal ureteric calculi alone. Trials assessing 
children (<18 years of age) were excluded.

Data Extraction and Analysis
The following variables were extracted from each included 

study: year of publication, country where the study was undertak-
en, number of patients included in the placebo arm of trial, patient 
sex, mean stone size, rate of stone expulsion, expulsion rate of 
stones ≤5 and >5 mm, mean time to expulsion, and rehospitaliza-
tion rate.

Extracted data from each included study were presented using 
Microsoft Excel and results analysed numerically. A cumulative 
analysis was performed to give a numerical representation of the 
end results.

Risk of Bias Assessment
To assess the risk of bias of the selected studies, an assessment 

of the methodological quality of the RCT was conducted in line 
with the Cochrane handbook. Utilizing only the information 
presented in the study report, each trial was evaluated across 7 
domains: random sequence generation (selection bias), alloca-
tion concealment (selection bias), blinding of participants and 
personnel (performance bias), blinding of outcome assessors 
(detection bias), completeness of follow-up (attrition bias), se-
lective reporting (reporting bias), and any other potential biases 
detected by the review authors during study evaluation. For each 
domain, each trial was assessed to be at “high,” “low,” or “un-
clear” risk of bias.

Studies excluded following
title screening (n = 1,488)

Literature search (n = 1,903)

Studies excluded following
abstract screening (n = 374)

Abstract review
(n = 415)

Studies excluded following
full-text review (n = 30)

Full-text review
(n = 41)

Included articles
(n = 11)

Fig. 1. PRISMA flowchart for article selection process of the re-
view.
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Results

The PRISMA diagram and study selection processed is 
described in Figure 1. Following the literature search, 
1,903 studies were found. 1,488 of these were excluded for 
not meeting inclusion criteria based upon the title. A fur-
ther 374 were excluded following review of the abstract 
leaving 41 articles for full-text assessment. Thirty further 
studies were excluded for the following reasons: 18 ran-
domized controlled trials did not have a placebo arm, 4 of 
the studies were prospective cohort studies, 4 were retro-
spective cohort studies, 1 was a letter to the editor, 1 in-
cluded only patients with intra-renal calculi, 1 trial did 
include distal ureteric calculi but did not provide differ-
ential expulsion rates for patients dependent on stone lo-
cation, and 1 study was a case series.

Characteristics of Included Studies
In total, 11 studies in the published literature were 

found providing data on patients given placebo as part of 
a randomized controlled trial investigating management 
of distal ureteric calculi [9–19]. The basic demographics 
of each study, as well as reported outcomes and complica-
tions are outlined in Table 1.

Two of the studies included were based in the USA, 
with the remaining studies based in Egypt, India, Paki-
stan, Oman, Switzerland, Mexico, the UK, Taiwan, and 
China. All of the included studies were prospective ran-
domized controlled trials investigating the role of some 

form of medical-expulsive therapy to aid expulsion of 
ureteric calculi compared to placebo. Ten studies investi-
gated the use of alpha-adrenergic antagonists versus pla-
cebo [9–16, 18, 19]. One study was a three-armed trial 
investigating an alpha-adrenergic antagonist versus a cal-
cium channel blocker versus placebo [17].

Two of the studies focused on medical-expulsive ther-
apy in stones within varying points of the ureter but pro-
vided individual data on those within the distal ureter [14, 
17]. The remaining 9 studies investigated distal ureteric 
calculi alone [9–13, 15, 16, 18, 19].

Four studies did not provide full basic demographics 
of study participants [11, 12, 14, 17]; however, in 2 of 
these studies, this was likely due to not only investigating 
distal ureteric stones [14, 17]. A further 2 studies did not 
provide data regarding the mean stone size [11, 16]. Five 
of the eleven included studies provided data of mean ex-
pulsion time of stones [10, 12, 13, 15, 16] and 1 provided 
data on rate of rehospitalization [13].

Cumulative Analysis Results
In total, 2,447 patients were included in this review, 

with information on the sex of the included patients being 
provided in only 1,947 patients (1,263 males and 684 fe-
males) [9, 10, 13, 15, 16, 18, 19]. The mean age of includ-
ed participants ranged from 35.3 to 51.5 years in the 10 
studies providing basic demographics for their included 
patients [9, 10, 12–19].

Table 1. Reported outcomes and complications of included studies

Study Study period Country Patients, 
n

Gender, 
M/F

Age, 
years (range)

Spontaneous  
stone passage  
rate, %

Mean time  
to stone  
expulsion, days

Complications (surgical  
intervention, hospitalization)

Abdel-Meguid et al. [9] 2008–2009,  
2012–2016

Saudi Arabia 75 53/22 36 (19–72) 56 Not  
documented

Not documented

Agrawal et al. [10] 2004–2007 India 34 24/10 35.3 (22–58) 35.2 24.5 Not documented

Ahmad et al. [11] 2010 Pakistan 48 Not  
documented

Not  
documented

54.2 Not  
documented

Not documented

Al-Ansari et al. [12] 2007–2009 Qatar 50 35/15 36.1 (21–55) 61 9.87 Surgical intervention 0%

Hermanns et al. [13] 2006–2008 Switzerland 45 36/9 41 (33–54) 88.9 10 Surgical intervention 4.4%

Meltzer et al. [14] 2008–2009,  
2012–2016

USA 245 373/139 39.3 (18–74) 47 Not  
documented

Surgical intervention 6.9%, hospi-
talization 0.9%

Ochoa-Gómez et al. [15] 2006–2007 Mexico 33 Not  
documented

38.2 
(not documented)

70 23 Surgical intervention 21.2%

Pedro et al. [16] 2005–2007 USA 35 27/8 42 
(not documented)

77.1 8.54 Surgical intervention 20%

Pickard et al. [17] 2011–2013 UK 389 304/85 42.8 (18–65) 80 15.9 Not documented

Wang et al. [18] 2011–2014 Taiwan 61 43/18 51.5 (28–72) 54.1 9.73 Not documented

Ye et al. [19] 2011–2013 China 1,654 1,049/605 40.7 (18–60) 79 10.36 Not documented
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Expulsion Rate Overall
Stone expulsion was recorded in 1,823/2,447 (74.5%) 

patients overall. The expulsion rate of study participants 
receiving placebo varied widely from 35.2 to 88.9%.

Expulsion Rate Dependent on Size
Only 1 study provided differential data on expulsion 

rate of stones dependent on size [19]. The overall expul-
sion rate of stones ≤5 mm was 486/561 (87%) as opposed 
to 814/1,093 (75%) in stones >5 mm in size.

Mean Time to Expulsion
Four studies provided mean time to expulsion of cal-

culi in patients receiving placebo and this varied widely 
from 8.54 to 24.5 days [10, 12, 15, 16].

Rehospitalization Rate
One study reported a rehospitalization rate during the 

study period of 2% (1/50 patients) in the placebo arm of 
their study [13].

Methodological Quality Assessment
As per our inclusion criterion, all included studies 

were placebo randomized controlled trials and, therefore, 
considered to be of high quality. Figure 2 demonstrates a 
summary of quality assessment based upon the authors’ 
assessment of risk of bias. Seven of the eleven included 
trials were deemed to be at low risk of bias across all do-
mains [12–14, 16–19].

Four studies did not provide adequate information re-
garding allocation concealment of their participants and 
therefore were deemed to be at unclear risk [9–11, 15]. 
Two studies were considered to be at high risk of bias with 
respect to blinding of participants and outcome assess-
ment [10, 11].

Discussion

Despite multiple previous studies evaluating the natu-
ral history of ureteric stones, the topic of how to best man-
age distal ureteric calculi in the acute setting remains 
widely debated among urologists. Commonly used man-
agement options include expectant management, medi-
cal expulsion therapy, and surgical intervention [20, 21]. 
In order to aid the counselling discussion with patients, 
we assessed the placebo arms of randomized controlled 
trials in the management of distal ureteric stones to assess 
the spontaneous stone passage rates.

Rate of Stone Passage
Overall, 74.5% of stones were demonstrated to sponta-

neously pass. Stone passage was assessed in different ways 
among included studies. Two studies defined the point of 
stone passage as the time of participant reporting [10, 14], 
whereas 1 study used non-contrast CT to assess for stone 
expulsion for up to 28 days following initial presentation 
[19], and a further study used patient reporting in con-

Other bias

■ Low risk of bias   ■ Unclear risk of bias   ■ High risk of bias

Selective reporting (reporting bias)

Incomplete outcome data (attrition bias)

Blinding of outcome assessment (detection bias)

Blinding of participants and personnel (performance bias)

Allocation concealment (selection bias)

Random sequence generation (selection bias)

0 25 50 75 100%

Fig. 2. Risk of bias graph: authors’ judgement regarding the risk of bias in each study presented as a percentage 
across all studies.
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junction with imaging (X-ray KUB/ultrasound KUB/non-
contrast CT) and review to assess for stone expulsion for 
up to 14 days following initial presentation [18].

Time to Stone Expulsion
A total of 4 included studies reported time to stone ex-

pulsion. This varied widely from 8.54 to 24.5 days [10, 12, 
15, 16]. No studies included in the review reported cor-
relation between stone size and time to stone expulsion. 
Previous research on time to stone expulsion is limited 
and linked to stone diameter. A small volume study by 
Miller and Kane [22] showed that stones up to a diameter 
for 2 mm have an average time to expulsion of 8.2 days, 
while stones of 2–4 mm diameter have an average time to 
expulsion of 12.2 days and stones with a diameter of 4–6 
mm have an average time to expulsion of 22.1 days. A 
meta-analysis of 5 studies [23] showed that an estimated 
68% of stones with a diameter of less than 5 mm would 
pass spontaneously compared to an estimate of 47% of 
stones with a diameter of 6–10 mm. Current EAU [24] 
and CAU [25] guidelines suggest that around 95% of 
stones with a diameter of up to 4–5 mm are expected to 
pass within 40 days. This drops to around 50% for stones 
with a diameter greater than 5 mm.

Stone Expulsion Rate Dependent on Stone Size
Only 1 study [19] provided stone expulsion rates relat-

ing to the size of the ureteric calculi. This study found that 
smaller stones were more likely to pass spontaneously 
when compared to larger stones (<5 mm 486/551 [87%], 
>5 mm 814/1,093 [75%]). These findings are similar to 
stones in other points of the urinary tract as Shah et al. [6] 
recently demonstrated. One of our included studies con-
cluded that stones were 3 times more likely to pass spon-
taneously if they were situated at the ureterovesical junc-
tion as opposed to any other part of the distal ureter [13]. 
Of the 2 studies which looked at stones at multiple levels 
[14, 17], only 1 reported impact of stone position on stone 
expulsion. This was reported as nonsignificant [14].

Pain Associated with Stone Passage
Four studies reported a significant increase in number 

of episodes of pain in patients undergoing expectant 
management when compared to patients receiving med-
ical-expulsive therapy [9–11, 19], while 7 studies reported 
increased analgesia use in the same patient group [9–13, 
18, 19]. Of the 11 trials included, 3 trials reported rehos-
pitalization of patients undergoing expectant manage-
ment [11, 13, 14]. This was not found to be statistically 
significant when compared to patients receiving medical 

expulsion therapy as opposed to placebo. Previous re-
search has shown that patients receiving alpha blockers as 
medical-expulsive therapy experience significantly fewer 
episodes of pain and require fewer admission to hospital 
when compared to placebo [5].

The main limitation of this review is that although all 
11 included studies were randomized controlled trials, 
there were 2 trials [17, 19] with a significantly greater pro-
portion of patients than the others, which may have 
skewed the results. Furthermore, the included studies 
were heterogeneous or lacking in the way in which they 
reported outcomes such as time to stone passage, as well 
as only 1 study providing data on the rate of stone expul-
sion depending on stone size [19]. Two of the included 
studies provided little evidence regarding blinding of par-
ticipants or outcome assessment and, therefore, were 
deemed to be at high risk of bias overall.

Expectant management of distal ureteric stones re-
mains an option for clinicians treating patients with 
controlled symptoms in the absence of decline in renal 
function, obstruction, infection, or severe pain. Results 
are dependent on the characteristics of the ureteric cal-
culi, most importantly, size and location within the ure-
ter. Smaller stones in the distal ureter have been shown 
to be the most likely to pass spontaneously. In such cas-
es, it is reasonable to trial a period of expectant manage-
ment provided follow-up is arranged to ensure patients 
are not suffering from complications, thereby allowing 
an alternative treatment to be offered if required. Most 
studies included in our review showed a higher intake 
of analgesia or higher reported pain levels; however, 
there was no statistically significant increase in patient 
readmissions compared to the interventional arms. Cli-
nicians should determine whether these symptoms are 
acceptable and supply adequate analgesia if observation 
without medical expulsion therapy is the elected man-
agement strategy.

Conclusions

Expectant management is a commonly used and viable 
option for patients with distal ureteric stones. Smaller 
stones have a higher likelihood of spontaneous passage. 
This may be associated with an increased number of epi-
sodes of pain for the patient, but there was no evidence to 
suggest in this systematic review that there were increased 
risks such as development of sepsis or life-threatening re-
nal tract obstruction. These results may be of use in coun-
selling patients with distal ureteric stones.
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