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The rising incidence of urinary stone disease in children requires pediatric practitioners to keep abreast of management
recommendations which are generally geared towards adults. Medical expulsive therapy (MET) is a non-surgical therapeutic option that
can be trialed in patients who present with uncomplicated symptomatic ureteral stones. Seminal articles published and indexed in
Medline on the topic of MET were extracted and reviewed. Studies suggest a potential benefit of alpha-blockade for the expulsion of
distal ureteral stones that are >5 mm but <10 mm in adults and possibly >4 mm in children. Conversely, there does not seem to be any
added benefit for MET in smaller stones (<5 mm) in which the spontaneous passage rate is high. Conclusions: The off-label use of
these medications is one of the several barriers which contribute to the underutilization of MET in children. However, these may be a
reasonable option in particular for older children and adolescents with the appropriate-sized stones.
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rinary stone disease is a worldwide health

problem with increasing incidence and

prevalence in developed countries across

Europe and Asia [1,2]. Clinical research in
urinary stone disease has primarily focused on
interventions aimed at reducing the morbidity and costs
associated with initial presentation and symptomatic
crises as well as long-term preventative strategies. Acute
management strategies during a symptomatic event are
often dictated by the degree of discomfort, associated
infection, or the presence of an acute obstruction with
resultant acute kidney injury. Additionally, the location
and size of the stone and any associated anatomical
abnormality of the urinary tract might impact clinical
decision-making [3]. Interventions may involve the
administering medications aimed at facilitating stone
passage or surgical procedures which directly assist in
stone removal. The strategy of administering medications
to facilitate the passage of ureteric stones and ameliorate
renal colic is generally referred to as medical expulsive
therapy (MET). The purpose of this review is to both
summarize and critically appraise the MET literature with
particular emphasis on children.

BACKGROUND

The ureter contains a layer of smooth muscle which
undergoes peristalsis and results in the propulsion of
ureteral contents towards the bladder [4]. This can occur
both autonomously via the release of neurotransmitters
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and can also be mediated via the autonomic nervous
system [4].There are multiple different receptors types
and second messengers located throughout the ureter
which seem to play important roles in mediating this
coordinated activity, the most relevant of which are a -
adrenergic receptors, prostaglandin receptors and
phosphodiesterases [4]. Activation of any of the above
named receptor sites or increased phosphodiesterase
activity typically leads to increased peristalsis [4]. The
theoretical principle behind MET is to administer a
medication which counteracts the contractile action of
the ureters, resulting in smooth muscle relaxation and
promoting the passage of stones from the ureter.
Medications that have been studied in relation to ureteral
stones include a-blockers (e.g., tamsulosin), calcium
channel blockers (nifedipine) and phosphodiesterase
inhibitors (tadalafil) [5]; although, the Ilatter two
medications have not been studied in children [6,7].

In order to adequately assess the effectiveness of
MET, one must first consider the natural history and
likelihood of spontaneous passage of a stone without
medical intervention. In general, stones that are smaller in
size have been found to be more likely to pass
spontaneously. One study in adults demonstrated that
the rate of spontaneous expulsion was 87% for ureteral
stones 1 mm in diameter, 76% for stones 2-4 mm, 60%
for stones 5-7 mm, 48% for stones 7-9 mm and 25%
for those larger than 9 mm [8]. In the pediatric population,
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a retrospective study of 33 children revealed that 55% of
children with calculi <3 mm passed their stones with
hydration and narcotic therapy alone. All children with
stones >4 mm required further intervention [9]. In
addition, adult studies have demonstrated that the
location of a stone within the ureter appears to affect the
likelihood of spontaneously passage. Distal and uretero-
vesicular junction had the highest rate of spontaneous
expulsion at 75% and 79%, respectively, followed by mid
ureteral and proximal ureter stones with rates of 60% and
48% [8]. Other less well defined factors that may play a
role include number of stones, and the degree of edema in
the ureters [10].

A meta-analysis of nine randomized controlled trials
(1981-2005) reported on 693 adults using a-blockers or
calcium channel blockers as the primary therapy for MET
and stone passage as the primary outcome [11]. The
authors determined that subjects who received either
tamsulosin or nifedipine had a 1.65 higher chance (95%
CI, 1-45-1-88) of passing their stones. Based on this study
and similar meta-analyses [12], both the European
Association of Urology (EAU) and American Urologic
Association (AUA) included recommendations that
allowed for patients with stones <6 mm or stones <10 mm,
respectively, the option of a trial of MET [6,7].

Adult studies: The Spontaneous Urinary Stone Passage
Enabled by Drugs (SUSPEND) trial consisted of 1167
adults with a ureteral stone <10 mm. Subjects were
randomized to receive either nifedipine 30 mg, tamsulosin
0.4 mg or placebo [13]. There was no difference between
active treatment with MET and placebo or between
tamsulosin and nifedipine. Further, no benefit was seen in
patients with respect to stone size or location in the ureter
[13]. Similar to the SUSPEND trial, Furyk, et al. [14] also
reported no difference in overall rates of stone passage
between patients in tamsulosin or placebo groups.
Importantly, in the subgroup with stones >5 mm there was
a22.4% (95% CI 3.1 to 41.6, P=0.03) higher rate of stone
passage in those who received tamsulosin as compared
to the placebo group [14]. The Tamsulosin for Urolithiasis
in the Emergency Department (STONE) study [15] did not
find a significantly better stone passage rate in patients
who received MET, as compared to placebo. In the largest
randomized, double blind placebo controlled study to
date, Ye, et al. [16] examined the difference in distal
ureteral stone expulsion rates in 3296 patients receive
either 0.4 mg tamsulosin or placebo for 28 days [16].
Results from the study demonstrated a statistically
significant benefit for those patients who received
tamsulosin (86% stone passage) versus those receiving
placebo (79% stone passage) with a P-value <0.001 [16].
Patients treated with tamsulosin were also found to pass
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the stones sooner than those on placebo (148.3 vs 248.7
hours) [16]. Subgroup analysis demonstrated that there
was no benefit for tamsulosin therapy for subjects with
stones <5 mm and that the entire beneficial effect was
driven by those subjects with stones >5 mm. These
results perhaps explain the discrepant findings noted
between the previous randomized controlled studies in
which the majority of stones were small and
underpowered to evaluate size effect.

In 2016, an updated meta-analysis of 55 randomized
controlled trials (including 5990 patients) that evaluated
the effect of alpha blockers on ureteral stone expulsion
was performed by Hollingsworth, ef al. [17]. The pooled
risk ratio (RR) for stone expulsion was 1.49 (95% CI1.39 to
1.61) for patients treated with alpha blockers as compared
to those who were treated with placebo [17]. The effect of
MET in relation to the location of the stone revealed that
Tamsulosin increased the rate of stone passage in the
upper and middle ureter (pooled RR of 1.48 with 95% CI
1.05 to 2.10) and confirmed the benefit in distal ureteral
stones (pooled RR of 1.49 with 95% CI 1.38 to 1.63) as
compared to controls [17].

In summary it appears that MET, and in particular
alpha blockade, has beneficial effects on aiding expulsion
of ureteral stones >5 mm in size in adults. This benefit
appears to be most consistent for stones found in the
distal ureter but may be beneficial for the management of
stones >5 mm and <10 mm regardless of location.

Pediatric studies: There are multiple factors which
contribute to the limited use of MET in pediatric patients.
These include a lack of familiarity with MET by pediatric
practitioners, a relatively larger stone size to the ureteral
dimension ratio as compared to adults, physician and
parental discomfort with off-label use of medications in
children, and a fear of potential poor tolerance of alpha-
blockers [18]. To highlight this point Ellison, et al. [19]
performed a retrospective study using the Market Scan
Commercial Claims and Encounters database to assess
how often MET was being offered to pediatric patients
[19]. Overall 1325 children between the ages of 1-18 years
with either a renal or ureteral calculus were identified by
ICD 9 code. Of these only 13.2% received MET [19].
Nonetheless, several studies have examined the efficacy
of MET in the management of distal ureteral stones in the
pediatric population with mixed results.

A prospective, randomized trial of 39 children with
ureteral stones <10 mm in size compared the efficacy of
ibuprofen alone as compared to doxazosin (0.03 mg/kg
daily) on stone passage rates [20]. During a mean follow
up period of 19 days, there was no significant difference
between the groups in terms of expulsion rates and mean
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time to expulsion [20]. Conversely, Erturhan, et al.
demonstrated a benefit of doxazosin as compared to
analgesia alone in a study of 45 children with distal
ureteral calculi at three weeks follow-up [21]. In this study,
only 28.6% patients in the control group had
spontaneous expulsion of their stones as compared to
70.8% in the intervention group (P=0.005) [21]. It is
noteworthy; however, that the spontaneous expulsion
rate in the control group was substantially lower than
what has been reported in other similar pediatric studies
[10,20,22], thus potentially magnifying the effect of the
MET.

Several studies have also examined the effect of
tamsulosin in children. A placebo-controlled prospective
trial in which 61 children with distal ureteral stones <12
mm were randomized to receive either analgesia plus
tamsulosin or analgesia with placebo, found that after
four weeks, patients who received tamsulosin were
significantly more likely to have spontaneous stone
passage (87.8%) as compared to the placebo group
(64.2%) [10]. Additionally there was a significant
difference in time to passage of the stone with those in the
tamsulosin group passing stones on average 6 days
earlier than the control group [10]. Aldaqadossi, ef al. [22]
demonstrated similar findings in 67 pediatric patients with
distal ureteral stones <10 mm; 87% of 33 children
receiving tamsulosin passed their stones with a mean time
of 7.7 days while only 63% of the 34 controls passed their
stones with a mean time of 18 days [22]. A multi-center
retrospective study compared 99 children prescribed
tamsulosin for ureteral stones <10 mm to 99 propensity
matched controls who were treated with analgesia alone
[23]. Atsix week follow up, 55% of patients receiving MET
achieved stone expulsion as compared to 44% of controls
(P=0.03) [23]. Logistic regression analysis adjusting for
stone size and location showed an odds ratio of 3.31 (95%
CI 1.49-7.34) for spontaneous stone passage in children
receiving tamsulosin as compared to those receiving
analgesia alone [23].

To date two pediatric meta-analyses have been
performed. A meta-analysis [24] including four of the
previously cited studies [10,20,21,23] and one abstract
[25] included 465 subjects <18 years of age with ureteral
stones demonstrated that MET significantly increased
the odds of spontaneous stone passage (OR 2.21, 95% CI
1.40 -3.49) as compared to controls. Furthermore, when
the analysis was restricted to the randomized controlled
trials [10,20,21], MET significantly increased the odds of
spontaneous stone passage (OR 4.06, 95% CI 1.84-8.95)
as compared to controls [24]. The second meta-analysis
[26] included 406 children who were treated exclusively
with a-blockers from four of the previously cited
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prospective trials [10,20-22] and one cohort study [23].
This analysis also demonstrated a higher stone expulsion
rate (OR 2.71, 95% CI 1.49-4.91) associated with MET
usage but did not demonstrate shorter times to stone
passage as compared to controls [26].

CONCLUSION

Pediatric urinary stone disease is an evolving condition
whose incidence and prevalence have increased over the
last several decades [27]. In response to this increased
burden, MET has been well studied and guidelines for its
use in adults are already available [7,28]. The most
frequently studied medication has been tamsulosin,
which potentially contributes to stone passage through
the relaxation of ureteral smooth muscle thereby
promoting the promoting the passage of stones. Notably,
stones <4-5 mm have a high likelihood of spontaneous
passage resulting in seemingly little added benefit of
MET. Conversely, adult studies seem to suggest that
MET likely may increases the likelihood of stone passage
in patients with distal ureteral stones >5 mm and <10 mm
in size. Although, studies in children are few in number
and contain a limit number of patients, most studies
indicate that tamsulosin might be of benefit in children
with ureteral stones >4 mm but less than 10-12mm [9].
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