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Abstract

Medical expulsive therapy (MET) has been described as an effec-
tive conservative treatment option in the initial management of
small distal ureteral stones. Therapies that have been investigated
include alpha-blockers, calcium channel blockers, corticosteroids,
and most recently phosphodiesterase-5 inhibitors (PDE5) inhibi-
tors. While alpha-blockers are currently the only recommended
monotherapy, corticosteroids have received increased attention
as a potential useful adjunct in the medical management of distal
stones. PDES5 inhibitors are a novel treatment alternative, requiring
further investigation. This review provides an overview of recent
MET best practices, with a focus on novel therapies beyond alpha-
blockers.

Introduction

Medical expulsive therapy (MET) has been discussed as a
reasonable conservative treatment option in the manage-
ment of distal ureteral stones. Medical management thera-
pies including alpha-blockers, calcium channel blockers,
corticosteroids, and phosphodiesterase-5 (PDE5) inhibitors
have all been described. The likelihood of a stone passing
through the ureter is dependent on several factors, includ-
ing stone dimensions and ureteral conditions. A wide range
of spontaneous passage rates have been reported, ranging
from 71% to 98% for distal ureteral stones,<5mm and 25%
to 53% for stones measuring 5 to 10 mm." In addition to
ureteral spasm, edema is an important factor in arresting
ureteral stone passage.

Both alpha-blockers and calcium channel blockers have
shown promise in distal ureteral calculi expulsion. The most
studied alpha-blocker has been tamsulosin, although a class
effect has been suggested. Nifedipine is the only calcium
channel blocker that has resulted in improved outcomes.
The rationale for using corticosteroids is based on the prin-

ciple that the presence of a stone in the ureter creates a
mucosal inflammatory reaction, causing various grades of
edema. Use of anti-edemic drugs is thought to reduce local
ureteral inflammation and facilitate stone expulsion.

Current guidelines on urolithiasis describe the role of
MET as a conservative treatment option. MET guidelines
concur that alpha-blockers are effective, while there is insuf-
ficient evidence to recommend the regular use of calcium
channel blockers, corticosteroids, or PDE5 inhibitors as a
monotherapy.?

Medical expulsive therapy

Alpha-blockers

The role of alpha-blockers in MET has been well described.*®
Current best practice guidelines recommend alpha-blockers
for the expulsion of distal ureteral stones. Meta-analyses
have demonstrated that patients treated with alpha-block-
ers are more likely to pass stones with fewer episodes of
colic.”® Both the European (EAU) and American Urological
Associations (AUA) outline the role of alpha-blockers as a
viable option in a select patient population who are com-
fortable with the approach and where there is no role for
immediate surgical stone removal.*?

A large meta-analysis by Hollingsworth and colleagues*
clearly outlined the benefit of alpha-blockers in MET.
Patients treated with alpha-blockers had a 65% greater likeli-
hood of spontaneous stone passage and a pooled risk ratio of
1.54 (confidence interval [CI] 1.29-1.85) when compared to
control (p < 0.0001). The mean stone size ranged from 3.9
to 7.8 mm. The most common side effect reported was tran-
sient hypotension at 3.3% to 4.2%.* A subsequent review by
Seitz and colleagues® analyzed 29 studies including 2419
patients. Pooling demonstrated an overall benefit for stone
expulsion with a relative risk of 1.45 (Cl 1.34-1.57) and an
absolute risk reduction of 0.27. The mean stone size varied
from 4 to 7 mm. Again, transient hypotension was the most
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commonly reported adverse event (3.3%—4.2%).8

Two recent randomized controlled studies by Al-Ansari
and colleagues'® and Kaneko and colleagues' validated the
efficacy of tamsulosin for distal ureteral calculi. Both stud-
ies included a treatment (tamsulosin) and control arm with
mean stone sizes ranging from 4.6 to 6.0 mm. Al-Ansari
and colleagues showed a rate of stone expulsion 3 times
higher in the tamsulosin group, with a relative risk of 2.93 (Cl
1.152-7.45).° Stone expulsion rates of 77% in tamsulosin
group and 50% in control arm were observed (p = 0.002)
in the Kaneko study." No significant side effects were docu-
mented in either study.

Tamsulosin has been the most studied alpha-blocker in
MET. However, a randomized control trial by Yilmaz and
colleagues demonstrated that tamsulosin, terazosin, and
doxazosin were equally effective in distal stone expulsion
in comparison to the control group.' The findings indicate
a possible class effect; however, larger studies are required
to further validate this small-scale study.

The use of silodosin, as a substitute for tamsulosin, has
received increasing attention. Alpha-1A adrenoreceptors are
a principal contributor in phenylephrine-induced ureteral
contraction in the human isolated ureter.” Dell’Atti com-
pared the effectiveness of silodosin and tamsulosin in the
expulsion of distal ureteral stones measuring 4 to 10 mm.
A total of 136 patients were enrolled in the study, distrib-
uted equally between 2 groups. Group 1 received tamsulosin
0.4 mg daily, and group 2 received silodosin 8 mg daily. A
significant increase in the expulsion rate was found in patients
treated with silodosin (80.3%) in comparison to tamsulosin
(61.2%) (p = 0.003). No severe complications were recorded;
however, retrograde ejaculation was reported more often in
group 2.

A study by Gupta and colleagues supports the belief that
silodosin may be superior to tamsulosin in distal ureteral
stone expulsion.’ A total of 100 patients with distal ureteral
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stones <1 cm were enrolled in the study. Group 1 received
tamsulosin 0.4 mg daily, whereas group 2 received silodo-
sin 8 mg daily. Stone expulsion rates in group 1 and group
2 were 58% and 82% respectively, p = 0.008. The mean
expulsion time was 19.5 days in group 1 and 12.5 days in
group 2, p = 0.01. Retrograde ejaculation was more com-
mon in patients receiving silodosin.’

Alpha-blockers continue to be the mainstay of MET.
Studies suggest a relative lower efficacy of stone expul-
sion rates for <5 mm stones than for stones measuring 5
to 10 mm, due to the high spontaneous passage rates of
smaller stones.

While tamsulosin has been the most studied, evidence
suggests a class effect. The use of silodosin has shown prom-
ise in improving expulsion rates, but may be associated with
a higher likelihood of retrograde ejaculation.

Corficosteroids

The use of corticosteroids as a therapeutic option in distal
stone expulsion has been discussed in the literature. A num-
ber of studies have found favourable results with the use
of steroids in stone treatment, however evidence remains
poor (Table 1).

A prospective study by Porpiglia and colleagues examined
the effects of corticosteroids alone and in conjunction with
alpha-blockers in the expulsion of distal ureteral stones.™ This
study was the first to effectively assess the efficacy of cortico-
steroids as a monotherapy in stone expulsion. A total of 111
patients were included in the study. Participants were enrolled
in 4 of 4 groups, group A received tamsulosin 0.4 mg daily,
group B received deflazacort 30 mg daily, group C received
both 0.4 mg tamsulosin + 30 mg deflazacort daily, and con-
trol group D received only analgesics. The stone expulsion
rates for the 4 groups were 60%, 37.5%, 84.8%, and 33.3%,
respectively, with a significant difference observed between

Table 1. Medical expulsive therapy studies assessing effectiveness of corticosteroid therapy

Publication (year) Treatment I\!o. HEUEED BHIEENTID SHEres Stor.le Adverse events
patients rate (mean days) (range) location
Tamsulosin 30 60% - Hypotension
Deflazacort 24 37.5% - -
Porpigli’® (2006 5 mm Distal
Pighi™ ( ) Tamsulosin + deflazacort 33 84.5% - = : -
Control 24 33.3% - =
Dellabella™ Tamsulosin 30 90% 5 (median) 4 mm Distal -
= I
(2005) Tamsulosin + deflazacort 30 96.7% 3 (median) Dyspepsia
Control 66 62.1% 7.3 -
Hwang' (2012) . . 2 <10 mm Distal L.
Alfuzosin + methylprednisolone 47 82.9% 4.4 Dizziness, headache
Saita™® (2004) Nifedipine + prednisolone 25 68% 6 <15 mm Distal Erythema, Gl upset
Prednisolone 25 81% 10 Pain, Gl upset
Nifedipine + methylprednisolone 43 87% 11.2
Borghi® (1994) ML i g e ° <10mm  Distal -
Methylprednisolone 43 65% 16.4

Gl: gastrointestinal.
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group C and the other groups (p < 0.001). The mean stone
size ranged from 5.71 to 5.96 mm between groups. The only
side effects described were 2 episodes of hypotension in the
alpha-blocker alone group.®

Further, a study by Dellabella and colleagues evaluated the
additional benefit of corticosteroids to alpha-blockers in the
treatment of distal ureteral stones.'” Patients were randomly
assigned to 2 treatment regimens: group 1 with alpha-blocker
alone (0.4 mg tamsulosin) and group 2 with alpha-blocker
plus corticosteroid (0.4 mg tamsulosin, deflazacort 30 mg). A
total of 45 patients were included in the study. The median
stone size was comparable between the treatment and control
arms, at 6.4 mm and 6.9 mm, respectively. Results revealed
no significant difference in stone expulsion rates; however, a
shorter time to expulsion was noted in the combined alpha-
blocker and steroid group. The median time to stone expul-
sion was 120 hours (mean 139.2 + 113.8) for 27 patients in
group 1 and 72 hours (mean 103.3 = 136.2) for 29 patients
in group 2 (p = 0.036). Two patients in the steroid treatment
arm experienced episodes of dyspepsia.'”

More recently, Hwang and colleagues reassessed the
role of corticosteroids in adjunct to alpha-blockers in the
expulsion of distal ureteral stones <1 cm.'® Patients were
divided into 2 groups: control (analgesia only) and treat-
ment (10 mg alfluzosin and 8 mg methylprednisolone). The
stone expulsion rate was significantly increased and time
to expulsion was significantly decreased in the treatment
group. Dizziness and headache were reported in 8.5% of the
treated patients, with no steroid-related side effects noted."®

The use of corticosteroids in addition to calcium channel
blockers has been examined. Studies by Saita and colleagues
and Borghi and colleagues both demonstrated clinical sig-
nificance in increasing expulsion rates of distal ureteral
stones in patients who received combined methylpredniso-
lone and nifedipine therapy.'®?° No significant side effects
were described in either study.

In the studies reviewed, only short-term courses of cor-
ticosteroids were prescribed to avoid many of the adverse
effects associated with prolonged corticosteroid therapy. In
patients with clinical conditions, such as diabetes, gastric
ulcers, or steroid intolerance, corticosteroid therapy should
be avoided. While corticosteroids have found to be effective
as an adjunct to alpha-blockers and calcium channel block-
ers, evidence remains insufficient to recommend steroids
as a monotherapy, as outlined in the most recent EUA and
AUA urolithiasis guidelines.>?

Calcium channel blockers

Calcium channel blockers and their role in MET continue to
be explored. Nifedipine is the only calcium channel blocker
that has shown some benefit in stone expulsion.®'*"” Studies
have indicated that nifedipine can be effective in reducing

renal colic, while improvement in stone expulsion rate has
been minimal. Alpha-blockers have been described to be
significantly better than nifedipine in facilitating stone pas-
sage and relieving renal colic.’'72" As a result, the most
recent EAU guidelines do not recommend calcium channel
blockers as a monotherapy for MET.? However, it may be
safely used in conjunction with alpha-blockers in the appro-
priate patient population as side effects have been found to
be insignificant.'®-17.21-22

A systematic review by Seitz and colleagues assessed the
effectiveness of calcium channel blocker therapy.® A total of
9 studies were reviewed, that included 686 patients. Pooling
demonstrated a higher stone expulsion rate among patients
treated with calcium channel blockers alone, in comparison
to the control group. A relative risk of 1.49 (Cl 1.33-1.66)
and absolute risk reduction of 0.26 was observed. No sig-
nificant side effects were described.?

Although calcium channel blockers have shown prom-
ise in distal stone expulsion, alpha-blockers have been
described as being a more efficacious option.® A systematic
review by Cao and colleagues examined studies directly
comparing alpha-blockers to calcium channel blockers in
the management of lower ureteral calculi.?> A total of 7
studies (3897 patients), published between 2004 and 2013,
were reviewed, with mean stone diameters measuring 4.7
to 8.85 mm. Pooled estimates were statistically significant
between the tamsulosin and nifedipine groups, with a rela-
tive risk of 0.81 (Cl 0.75-0.88, p < 0.00001), indicating that
tamsulosin is associated with distinctly better expulsion rates
than nifedipine.?*

Phosphodiesterase-5 inhibitors

A novel topic in MET is the utilization of PDE5 inhibitors in
stone expulsion. PDE5 inhibitors act by a nitric oxide/cyclic
guanosine monophosphate (cGMP)-signaling pathway,
resulting in increased levels of cGMP, leading to smooth
muscle relaxation in the ureter.?* Relaxing effects of ureteral
muscle tension have been observed in patients receiving
vardenafil, sildenafil, and tadalafil, with the largest effect
seen in the vardenafil group.*

Kumar and colleagues examined the use of tadalafil in
conjunction with tamsulosin and corticosteroid therapy.?
The paper was based on the assumption that by combining
drugs acting through different mechanisms, better ureteric
relaxation and reduction in intramural pressure could be
achieved. Patients were divided into 2 groups. Group 1 was
given tamsulosin 0.4 mg daily, and group 2 was treated with
tamsulosin 0.4 mg and tadalafil 10 mg daily. Both groups
received prednisolone 5 mg daily for 1 week. The mean
stone size in group 1 and in group 2 measured 7.05 mm
and 6.67 mm, respectively. Stone expulsion rates were
increased in group 2, while time to expulsion was decreased.
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However, the results were not clinically significant. Side
effects, including headache, dizziness, orthostatic hypoten-
sion, and backache, occurred more frequently in group 2.
Improved erectile function was seen in 12.9% of patients
receiving tadalafil.?®

The use of PDE5 inhibitors and its potential value in MET
remain in its infancy. Future studies are required to assess
the utility of PDE5 inhibitors in MET.

Conclusion

Current best practice guidelines recommend alpha-blockers
as a conservative management option in the treatment of
distal ureteral stones. Corticosteroid therapy, as an adjunct to
alpha-blocker therapy, may be effective in improving expul-
sion rates. Evidence regarding the practice of corticosteroids
as a monotherapy for distal ureteral stones remains insuf-
ficient. Calcium channel blockers have shown promise, but
outcomes remain inferior to alpha-blockers. PDE5 inhibi-
tors have recently been explored, yielding non-significant
results. Future studies may look to further validate the use
of corticosteroids as an adjunct in stone expulsion, as well
as to investigate the efficacy of PDES5 inhibitors.
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