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Effects of alfuzosin with methylprednisolone for spontaneous
expulsion and pain control of lower ureteral stone
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Abstract The aim of this study is to evaluate the efficacy
of alfuzosin with methylprednisolone on expulsion and
pain control of lower ureteral stones <10 mm in size.
Between June 2005 and June 2007, 113 patients with lower
ureteral stones <10 mm in size were enrolled in the study.
The patients were divided into a control group (group I)
and medical expulsive therapy group (group II). Group I
(n = 66) received oral analgesics daily and group II
(n = 47) received the same analgesics along with 10 mg
alfuzosin and 8 mg methylprednisolone for 4 weeks orally
once a day. The treatment was continued until stone
expulsion or to a maximum of 4 weeks. All patients were
allowed 25 mg pethidine hydrochloride intramuscular
injections if needed for suboptimal pain control. The
average stone size was 6.15 mm in group I and 5.42 mm in
group II. Of the 113 patients, 80 became stone free
(70.7 %). Group II had significantly higher stone free rates
(82.9 vs. 62.1 %, p = 0.014), fewer expulsion times (mean
4.4 vs. 7.3 days, p = 0.001), and mean number of intra-
muscular analgesic injections (0.8 vs. 2.1) compared to
group I. Alfuzosin with methylprednisolone treatment
seems safe and effective for lower ureteral stones <10 mm
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in size as demonstrated by the increased stone free rate,
earlier expulsion, and reduced additional analgesic therapy.
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Introduction

The development of endourology, represented by extracor-
poreal shock wave (ESWL) and ureteroscopic lithotripsy
(URSL), has made it possible to clinically treat urinary stones
faster and easier than the past. However, in clinical practice,
most patients still prefer medical expulsive therapy (MET)
with the anticipation of spontaneous stone passage.

For MET, the location, size, and number of stones are
important factors related to spontaneous passage, which
can be influenced by spasm of ureteral smooth muscle and
edema in ureter mucosa [1, 2]. The alpha-receptor in ureter
smooth muscle mainly comprises o1D receptor [1, 2].
Therefore, o-blockers are considered to be the most
effective drugs for MET. Several studies have promoted
the effect of tamsulosin, a selective blocking agent for «1A
and «1D, on the spontaneous passage of ureteral stones
[3-5]. In addition, corticosteroids are helpful in spontane-
ous passage by reducing the edema and inflammation of
ureter mucosa [6].

Compared to tamsulosin, alfuzosin exhibits no phar-
macological uroselectivity for any of the o1 subtypes (a1A,
«1B, and «1D) [7], however, alfuzosin has the lack of
adverse effect and blood pressure changes, it has been
claimed to be uroselective drug [8]. Thus, it is expected to
have the same effect in promoting the spontaneous stone
passage. However, this is unclear, given the paucity of
studies to date. Also, studies concerning the influence of
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corticosteroids on stone passage have mainly involved
combinations with tamsulosin [9, 10]. Therefore, we
investigated the effect of combination therapy with alfuz-
osin and methylprednisolone on spontaneous passage of
lower ureteral stones.

Patients and method

The study was carried out in accordance with the Decla-
ration of Helsinki.

Study population

Between June 2007 and June 2009, patients with lower
ureteral stone <10 mm in size diagnosed by kidney—ure-
ter—bladder (KUB) X-ray, intravenous urography (IVU),
and non-enhanced computed tomography (CT) were
reviewed. The criteria for case exclusion were radiolucent
stone, urinary tract infection, severe hydronephrosis,
pregnancy, underlying disease such as hypotension, medi-
cation with calcium channel blockers, diabetes, multiple
urinary stones, ulcer disease, and renal insufficiency (serum
creatinine >1.5 mg/dL). In addition, we had excluded those
patients who received additional treatment of ESWL or
URSL before the 4 week waiting period as they com-
plained about severe pains. As a result, 113 patients were
enrolled in this retrospective analysis.

Patients were divided into two groups by physician pref-
erence, a control group (group I) and medical expulsive
therapy (MET) group (group II). All the patients were checked
by routine laboratory test and blood pressure measurement
before drug treatment. Group I (n = 66) received oral anal-
gesics (10 mg ketorolac tromethamine twice a day) daily and
group II (n = 47) received the same analgesics along with
10 mg alfuzosin and 8 mg methylprednisolone for 4 weeks
orally once a day. If pain control by oral analgesics was not
sufficient, 25 mg pethidine hydrochloride intramuscular
injections on demand were additionally given. Follow-up
examinations were done weekly for 4 weeks, during which
KUB was checked to identify whether a stone passed or not.
The date of stone passage from treatment initiation, side
effects of drugs, and frequency of intramuscular analgesic
usage were recorded. If no spontaneous stone passage was
confirmed on KUB until week 4, we performed ESWL or
URSL within 2 weeks. In analgesics only group and alfuzosin
with methylprednisolone group, three patients and one patient
received additional treatment, respectively.

Statistical analyses

SPSS version 19.0 (SPSS, Chicago, IL, USA) was used for
statistical analysis. We compared the stone size, success
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rate of stone passage, date of stone passage from treatment
initiation, and frequency of intramuscular analgesic usage
between the two groups. Blood pressure changes before
and after MET were also compared. The continuous vari-
ables were analyzed by Student’s ¢ test (two-tailed) and
Paired ¢ test (two-tailed), and Chi-square test was used for
categorical variables. p < 0.05 was considered significant
for all analyses.

Results
Baseline demographics

Group I, who received oral analgesics only, was comprised
of 66 patients (36 males, 30 females) whose mean age was
53.8 & 9.04 years (range 18-74 years). Group II, who
received MET therapy, was comprised of 47 patients (27
males, 20 females) whose mean age was 52.3 £ 9.79 years
(range 16-80 years). The mean stone size was 6.15 +
0.61 mm (range 3.4-10.0) in group I and 5.42 + 0.81 mm
(range 2.5-10.0) in group II. There was no significant
difference in age, sex ratio, and stone size between the two
groups (Table 1, p > 0.05). For stones <5 mm and
5-10 mm in size, the stone size between the two groups
also showed no significant difference (Table 1, p > 0.05).

Comparison of stone passage according to treatment

Eighty of the 113 patients (70.7 %) successfully passed the
stone spontaneously. Overall, the stone expulsion rate was
increased in group II (39 of 47, 82.9 %) compared to group
I (41 of 66, 62.1 %) (p = 0.014, Table 2). In addition,
when subdivided by stone size in each group (<5 vs.
5-10 mm), there was no significant difference in stone

Table 1 Baseline patient characteristics

Group 1 Group 1I p value

Number of patients 66 47
Mean age + SD (years) 53.8 £9.04 52.3 £9.79 0.134
Sex

Male:female 36:30 27:20 0.616
Laterality

Left:right 37:29 22:25 0.069
Mean stone size = SD (mm)

Overall 6.15 + 0.61 542 + 0.81 0.125

<5 mm 3.85 +£0.36 3.65 £ 0.67 0.144

5-10 mm 6.76 £ 1.75 6.74 + 1.67 0.472

Group I: oral analgesics only; group II: medical expulsion therapy
(alfuzosin with methylprednisolone)

SD standard deviation
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Table 2 Comparison of the clinical results between the two groups

Group 1 Group II p value
Stone expulsion rate, % 62.1 (41/66)  82.9 (39/47) 0.014
(expulsion cases/total)
Stone expulsion rate, % according to stone size
<5 mm 78.5 (11/14)  90.0 (18/20)  0.185
5-10 mm 57.6 (30/52)  77.7 (21/27)  0.032

Stone expulsion interval from treatment initiation (mean days & SD)

Overall 7.3 £ 4.87 44 £323 0.001
Size <5 mm 5.7 +328 29 £+ 196 0.004
Size 5-10 mm 79 £ 527 57 +£357 0.053
Additional analgesic use 2.1 £ 1.17 0.8 £0.36 0.021

(mean times + SD)

Group I: oral analgesics only; group II: medical expulsion therapy
(alfuzosin with methylprednisolone)

SD standard deviation

expulsion rate between group I (11 of 14, 78.5 %) and group II
(18 of 20, 90 %) (p = 0.185, Table 2). In contrast, for
5-10 mm sized stones, the expulsion rates were 57.6 % (30 of
52) for group I and 77.7 % (21 of 27) for group IL, which were
statistically significantly different (p = 0.032, Table 2).
Concerning the overall stone expulsion interval from treat-
ment initiation, group II was shorter than the group I
(44 £323 vs. 7.3 £ 4.87 days, Table2, p = 0.001).
Analgesic usage was less in group II than in group I
(0.8 £ 0.00 vs. 2.1 £ 0.00 times, Table 2, p = 0.021).

Blood pressure changes after medical expulsive therapy

In group II, no clinically significant drop in blood pressure
was found after MET (Table 3).

Adpverse effect of each group

In group II, slight headache (8.5 %, 4 of 47) and dizziness
(6.3 %, 3 of 47) developed more often compared to group I
(1.5 %, 1 of 66; 3 %, 2 of 66, respectively). All docu-
mented side effects did not require stopping the adminis-
tration of the drugs and could be managed by conservative
therapy also; none of the patients have steroid-related
adverse effect.

Table 3 Blood pressure changes after medical expulsive therapy
(group II)

MET (before) MET (after) p value
Erect systolic (£SD) 129.1 £2.28 127.1 £ 1.59  0.096
Erect diastolic (£SD) 78.6 + 1.26 773 £ 1.33  0.051

MET medical expulsive therapy, SD standard deviation

Discussion

The present study demonstrates that alfuzosin with meth-
ylprednisolone for the treatment of lower ureteral stones
increases stone expulsion rate, shortens the stone expulsion
interval from treatment initiation and reduces usage of
analgesics, compared to treatment with oral analgesics.

In urological clinical practice, the determination of the
treatment method for lower ureteral stones in patients
presenting with acute pain remains challenging. Tradi-
tionally, therapy has consisted of a conservative approach
that includes MET and endourological surgery represented
by ESWL and URSL. In cases of ureteral stones <5 mm in
size, we recommend MET first [1]. The reported success
rate of this approach varies widely, from 5 to 70 %, in
accordance with the lower ureteral stone [2]. The most
important factors that influence spontaneous passage of
ureter stone are its size and location [2]. Other influential
factors include spasm of ureteral smooth muscle, edema of
ureteral mucosa, degree of hydronephrosis, and activity of
adrenalin receptor in the ureter [11].

Given the possibility of renal function damage, a con-
servative approach exceeding 6 weeks is not recommended
[12]. Accordingly, many studies have been undertaken to
evaluate MET in the accelerated passage of ureteral stones.
Studies of calcium antagonists and alpha blocking agents
have shown the prowess of alpha blocking agents in
reducing contractility during peristaltic movement of ure-
teral smooth muscle [3, 4]. Also, the edema and inflam-
mation of ureteral mucosa due to ureter stone can block the
expulsion passage of the stone; the use of an anti-edema
drug such as a corticosteroid can aid in the passage of the
stone in this case [6, 9].

Alpha receptor in ureter smooth muscle localized mainly
in the one-third of the lower ureter is involved in ureter
contraction and peristaltic movement [1, 11]. As such,
alpha blocking agents may be helpful in assisting stone
passage by decreasing peristaltic movement, contractility
and pressure in the ureter. Consistent with this idea, the
administration of alpha blocking agents including tamsul-
osin and doxazosin increases the spontaneous passage of
stones, reduces pain and shortens the period to stone
expulsion, which can decrease the need for analgesics
[3-5].

The rationale for using a steroid drug is based on the
principle that the presence of a stone in the ureter causes an
inflammatory reaction of the mucosa, which causes various
grades of edema [13]. The use of steroids stabilizes neu-
trophil lysosomes, therefore decreasing inflammation and
treat edematous reaction, which is an additional obstacle to
the descent of the stone [14]. Based on this, steroids have
been linked to a high spontaneous stone expulsion rate
(88 %) compared to patients not treated with steroids [6]. A
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study of the effect of steroid in combination with tamsul-
osin increased overall stone expulsion rate by 14 %, and by
22 % for stones >5 mm in size compared to tamsulosin
alone [9]. But, another study reported no difference in the
stone expulsion rate between the tamsulosin with steroid
(97 %) compared to tamsulosin only (90 %, p = 0.612)
[10]. Thus, the efficacy of steroids on stone expulsion is
equivocal. In addition, most studies used methylpredniso-
lone 40 mg [6] and deflazacort 30 mg [9, 10], but we
selected twofold physiological dose (8 mg) of methyl-
prednisolone to avoid steroid-related adverse effect.

As most studies on MET have focused on tamsulosin
alone or combination with other drugs, we evaluated the
effect of alfuzosin with methylprednisolone for stone
expulsion compared to analgesics. Only a few reports have
compared alfuzosin to tamsulosin. One study found no
significant difference in the stone expulsion rate between
alfuzosin and placebo (77.1 vs. 73.5 %, respectively).
However, alfuzosin was effective in shortening the time for
stone passage and in lessening pain [15]. In another study
[16], 102 patients with ureter stone <10 mm in size were
allocated to receive divided tamsulosin, alfuzosin or pla-
cebo. The rate of stone passage was 82.3, 70.5, and 35.2 %
(p = 0.003), respectively, and the mean time for expulsion
was 12.3, 14.5, and 24.5 days (p = 0.001), respectively.
The data were consistent with the view that alfuzosin was
relatively less effective than tamsulosin in stone expulsion,
although there was no statistical difference between the
two drugs (p = 0.25), and supported the conclusion that
alfuzosin could significantly increase the rate and decrease
the time for stone expulsion. A recent study revealed that
alfuzosin with analgesic therapy was effective in promot-
ing the ureteral stone expulsion rate, particularly for upper
ureter stones <10 mm in size [17]. Similarly, the present
results indicated that alfuzosin combined with methyl-
prednisolone was effective on increasing the rate of stone
expulsion (82.9 vs. 62.1 %, p = 0.014) and shortening the
time (4.4 + 3.23 vs. 7.3 & 4.87 days, p = 0.001). In
addition, alfuzosin with methylprednisolone was more
effective in the expulsion of stones 5-10 mm in size
compared to stone <5 mm (p = 0.032). However, since we
did not compare alfuzosin monotherapy with combination
therapy (alfuzosin with methylprednisolone), we cannot
definitively conclude that alfuzosin is truly the best option
for stones exceeding 5 mm. Future works must address this
shortcoming.

During a 4-week MET regimen, there were no specific
side effects, except slight dizziness in four patients and
headache in three patients. In all cases, symptoms were not
sufficient to halt the treatment. Additional analgesic
(pethidine hydrochloride) was administered 0.8 £ 0.36
times for group II and 2.1 4 1.17 times for group I
(p = 0.021).
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The 2007 American Urological Association guideline,
which reflects the relatively newest trend regarding con-
servative therapy for spontaneous stone expulsion, recom-
mends MET for ureter stones <5 mm in size routinely and
for stones <10 mm in size as long as pain is well controlled
[18]. In this regard, alfuzosin combined with methylpred-
nisolone therapy may be useful in aiding spontaneous stone
passage and reducing pain. The result could be increased
patient compliance relative to the conservative approach.

Conclusions

With MET for lower ureter stones <10 mm in size, al-
fuzosin combined with methylprednisolone improves stone
expulsion rate, shortens expulsion time, and reduces pain.
Especially, in case of stone 5-10 mm in size, alfuzosin
with methylprednisolone is expected to be markedly more
effective.
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