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ABSTRACT

Background: Medical expulsion therapy has been shown to be a useful adjunct to observation in the management of
ureteral stones. Alpha-1-adrenergic receptor antagonists have been studied in this role.

Study Design: Experimental Study.

Place and Duration of Study: This study was conducted Urology at GMMMC Hospital Sukkur from January 2008
to December 2010.

Materials and Methods: In this study 480 patients were selected, with stones located in the distal tract of the ureter
with stone diameters of 5 to 10mm were enrolled in the present study and were randomized into 4 equal groups.
Group 1 received hyoscine N-butyl bromide (HBB), Group 2 received alfuzosin, Group 3 received doxazosin and
Group 4 received terazosin. The subjects were prescribed diclofenac injection (75 mg) intramuscularly on demand
for pain relief and were followed-up after two weeks with x-rays of the kidneys, ureters, bladder and urinary
ultrasonography every week. The number of pain episodes, analgesic dosage and the number of days of spontaneous
passage of the calculi through the ureter were also recorded.

Results: The average stone size for groups 1, 2, 3 and 4 was comparable (6.13, 5.83, 559 and 5.48 mm
respectively). Stone expulsion was observed in 11%, 52.9%, 62%, and 46% in groups 1, 2, 3 and 4 respectively. The
average time to expulsion was 10.55 + 6.21 days in group 1, 7.38 + 5.55 days in group 2, 7.85 + 5.11 days in group
3 and 7.45 + 532 days in group 4. Alpha blockers were found to be superior to HBB (p < 0.05).
Conclusion: Medical treatment of distal ureteral calculi with alfuzosin, doxazosin and terazosin resulted in a
significantly increased stone-expulsion rate and decreased expulsion time when compared with HBB. HBB seems to
have a negative effect on stone-expulsion rate.
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are still recommended in the treatment of renal colic,
INTRODUCTION usually as adjuvant therapy to NSAIDS and/or opioids®.
Medical expu|si0n therapy has been shown to be a Tamsulosin has been the most commonly studied
useful adjunct to observation in the management of alpha-l blocker in the treatment of ureteral stones with
ureteral stones. Alpha-1-adrenergic receptor antagonists ~ increased spontaneous stone expulsion; however, the
have been studied in this role. Alpha-1 receptors are  €fficacy of other alpha-blockers has not been well
located in the human ureter, especially the distal ureter. ~ studied, although many are less costly and more
Alpha-blockers have been demonstrated to increase available than tamsulosin. Studies that have assessed
expulsion rates of distal ureteral stones, decrease time  anti-spasmodic agents primarily focused on the effect
to expulsion, and decrease need for analgesia during of pain management in renal colic treatment. For this
stone passage. Alpha-blockers promote stone passage in ~ reason, a prospective randomized study was planned to
patients receiving shock wave lithotripsy, and may be ~ compare the effectiveness of three different types of
able to relieve ureteral stent-related symptoms. In the ~ non-specific alfal-adrenoreceptor antagonists and HBB
appropriate clinical scenario, the use of o-blockers is ~ for relieving ureteral colic and facilitating the
recommended in the conservative management of distal ~ spontaneous expulsion of distal ureteral stones.

ureteral stones. MATERIALS AND METHODS

Anti-spasmodic  agents, such as hyoscine -N-

butylbromide, ~are often prescribed by general A total of 480 adult patients who were admitted to the
practitioners or by emergency services as soon as renal  Urology ward at GMMMC hospital Sukkur, with
colic is diagnosed. HBB may help provide analgesiaby  complaints of renal colic were prospectively evaluated
inducing smooth muscle relaxation, which decreases  petween January 2008 and December 2010. The study
ureteral spasm. For this reason, anti-spasmodic agents  was approved by the local Ethics Committee. Patients
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who had radio-opaque stones located in the distal tract
of the ureter with stone diameters of 5 to 10 mm were
included in the study.

Exclusion criteria were as follows: presence of urinary
tract infection, diabetes mellitus, pregnancy, renal
insufficiency (serum creatinine greater than 1.8 mg/dL),
a solitary kidney, radiolucent stones, multiple stones, a
previous history of distal ureter surgery, severe
hydronephrosis, current alpha-blocker use or allergic
reaction to the study medication.

All patients were evaluated with x-rays of the kidneys,
ureters, and bladder as well as ultrasonography of the
urinary system. Stone size was recorded for each
patient. The treatment was fully explained to patients
before obtaining informed consent.

Patients were randomly divided into four groups. Each
group initially included 120 patients. Group 1 received
HBB (30 mg oral tablet three times a day); Group 2
received alfuzosin (10 mg daily); Group 3 received
doxazosin (4mg daily) and Group 4 received terazosin
(5 mg daily). Alpha-blocker drugs were administered
before going to bed in the evening. The patients
receiving terazosin and doxazosin were started on their
therapeutic doses upon entering the study rather than
being titrated to that dose. All patients were instructed
to drink at least 3 L of fuids daily. The patients were
prescribed a diclofenac injection (75 mg)
intramuscularly on demand for pain relief. The subjects
were advised to flter their urine, and those who had
passed their stones were asked to stop taking the
medication. The patients were followed-up weekly for

Table No.1: Patients Characteristics:

up to two weeks with x-rays of the kidney, ureter and
bladder region, and urinary ultrasonography and urine
analysis were performed to exclude infection. Subjects
recorded daily pain using a visual analog pain score
(linear 11-point scale from 0, no discomfort, to 10, the
most severe pain ever experienced), and they
maintained a pain medicine diary that recorded the
number of doses of diclofenac medication consumed
per day. The date and time of stone passage were
recorded. The criteria for treatment discontinuation and
the need for hospitalization and/or endoscopic treatment
were intolerable pain, fever and/or the development of
new severe hydronephrosis or worsening of already
present hydronephrosis, or lack of success of stone
expulsion after two weeks.Two endpoints were chosen
to determine the effect of alpha-blockers and HBB on
the treatment of ureter stones, stone expulsion rate and
pain score reduction.Statistical analyses  were
performed with ANOVA and Pearson's chi-square test
using the parameters of stone size, expulsion rate, time
to expulsion, amount of analgesic compound and
number of pain episodes. A value of P < 0.05 was
statistically significant.

RESULTS

There were no statistically significant differences
between the groups with respect to age, sex, stone size,
baseline degree of hydronephrosis present and previous
stone passage history (Table-1).

HBB Alfuzosin Doxazosin | Terazosin p Value
Mean age 45+/-10 45+/-5 30+/-6 36+/-3 0.283
Male-female% 68%-25% 55%-42% 39%-50% 69%-30% 0.065
Stone size(mm) 7.13+/-1.11 6.83+/-1.76 | 6.59+/-1 6.48+/-1.72 0.626
Hydronephrosis 0 72% 45% 49% 42% 0.477
1 6% 31% 30% 28%
2 16% 15% 14% 25%
Previous stone passage yes 32% 25% 16% 34% 0.715
no 64% 72% 70% 63%
Table No.2: follow-up Results of the Group:
Hbb Alfuzosin Doxazosin Terazosin p Value
Stone expulsion rate% 29% 71% 76% 68.10% 0.05
Mean day to expulsions 10.55+/-6.21 | 7.38+/-555 | 7.85+/-511 | 7.45+/-5.32 | 0.05
Decrease pain score (VAS) BL 7.50 +/- 2.4 7.94 +/-2.1 7.64 +/-2.8 7.44 +/- 2.3
F 3.98 +/-2.5 4.34/-2.4 3.9+/-2.3 3.9+/-2.6 0.567
Diclofenac requirment (n) 5+4/-1 7.36 +/-1.2 6 +/-2 5.36 +/- 2 0.567

(BL= baseline, F=follow-up, VAS= visual analogue scale

stone expulsion was observed in 35 of 118 patients in
group 1 (29%), 85 of 119 patients in group 2 (71%), 89
of 117 patients in group 3 (76%), and 79 of 116 patients
in group 4 (68.1%). In groups 2, 3 and 4, the rate of the
spontaneous passage of the calculi was found to be

higher compared with that in group 1 (P < 0.05) (Table-
2). There was no difference detected between the alpha-
blocker groups with respect to the rate of the
spontaneous passage of the stones. Average time to
expulsion was 10.55 + 6.21 days in group 1, 7.38 £ 5.55
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days in group 2, 7.85 £ 5.11 days in group 3 and 7.45 +
5.32 days in group 4. Time to expulsion was recorded
significantly less often in groups 2, 3 and 4 than in
group 1 (P < 0.05). However, no significant difference
was noted between groups 2, 3 and 4 (p = 0.756).
Decreases in baseline pain were noted in 53%, 55.6%,
51% and 52% with the use of HBB, alfuzosin,
doxazosin and terazosin, respectively. When comparing
the improvement in the baseline pain score, there were
no significant differences between the groups (p =
0.567). Similarly, the mean number of diclofenac
administrations was observed to be similar in the
groups (p = 0.567) (Table-2).

Of the 480 patients, 10 were removed from the study
due to urinary tract infection, patient request for
intervention and lack of compliance in 5, 2 and 3
patients, respectively. Requiring to stop the medication
due to the adverse events was not recorded in the
groups.

DISCUSSION

The availability of minimally invasive treatment
alternatives and the high success of extracorporeal
shockwave lithotripsy (ESWL), emergency ESWL and
ureteroscopic extractions have greatly changed the way
in which stone treatment is approached®. However,
urologists are often doubtful about the best form of
therapy and should consider the possibility of
spontaneous passage of stones or the use of medical
therapy. With the introduction of MET, the clinical
treatment of ureteral stones has undergone a major
evolution. Treatment regimens involving alpha
adrenergic drugs are aimed at promoting ureteral
smooth muscle relaxation. Alpha-1-adrenergic receptor
antagonists have some degree of selectivity for the
detrusor muscles and distal ureter and have thus been
investigated for their potential to promote stone
expulsion and decrease pain”®. Because there is no need
to titrate the dose, tamsulosin has been the most
commonly studied alpha-blocker in the treatment of
ureteral stones®!!, Alpha-blockers are still an off-label
treatment for ureteral stones. We aimed to evaluate the
effectiveness of the other three alpha-blockers, which
are less expensive and more available than tamsulosin.
Ureteral stones are most prevalent in patients between
the ages of 40 and 45'%, and with respect to
cardiovascular stability, this population is relatively
more stable than patients diagnosed with benign
prostatic hyperplasia (BPH). Dose titration with
doxazosin and terazosin, which is recommended in the
management of BPH, may not be required for this
particular population. In this study, patients receiving
terazosin and doxazosin were started on their
therapeutic doses upon inclusion into the study rather
than being titrated to that dose.HBB acts by inhibiting

cholinergic transmission in the abdominal-pelvic
parasympathetic ganglia, thus relieving spasm in the
smooth muscles of the gastrointestinal, biliary, and
urinary tract'®. In Turkey HBB is the most prescribed
agent for the symptomatic treatment of renal colic. To
our knowledge, the present study is the first to compare
the effectiveness of HBB and nonselective alpha-1
blockers in the treatment of ureteral stones.In complete
obstruction, the signs of kidney injury appear within
three to four weeks!4. For this reason, clinicians may
wait up to four weeks to see if the stones will pass
spontaneously, provided that the patient is comfortable.
Studies with MET showed that 80-90% of stone
expulsion occurs within 15 days™.

In the current study, intervention was suggested after a
two week follow-up. It was determined that the stone
expulsion rate for three different alpha-adrenergic
blockers was significantly higher when compared to the
HBB group (alfuzosin, 71%; doxazosin, 76%;
terazosin, 68.1%; HBB, 29%%). In addition, alpha-
blockers were better than HBB with respect to the time
to the spontaneous passage of the stones (7.5 days
versus 10.55 days). The pain medicine requirement also
decreased significantly with alpha-blockers; however,
this difference was not significant when compared with
HBB. Yilmaz et al. compared the efficacy of three
different alpha-adrenergic blockers'®. The stone
expulsion rates of tamsulosin, terazosin, and doxazosin
were found to be 79.31%, 78.57%, and 75.86%,
respectively. The mean time to passage was
significantly lower in the groups receiving alpha-1
blockers compared with the control group. In the
present study, the stone-expulsion rates were found to
be 62% and 45.1% in the doxazosin and terazosin
group, respectively. A meta-analysis of 11 clinical trials
that enrolled a total of more than 900 patients suggested
that alpha-blockers increase the rate of spontaneous
stone passage by 44%?*7. Tamsulosin has been the most
commonly studied alpha-1 blocker in the treatment of
ureteral stones. Direct comparison of alfuzosin and
tamsulosin in the management of lower ureteral calculi
has shown that both drugs increase the stone-expulsion
rate (82.3% vs. 70.5%), decrease expulsion time (12.3
versus 14.5) and reduce the need for analgesics*®. Ukhal
et al. found that the rate for the spontaneous passage of
distal ureteral stones with doxazosin was 71.1% and
demonstrated that the drug decreases the frequency of
renal colic?®.

In the present study, the expulsion-rate of stones using
alpha-blockers was slightly lower than the literature
findings. Our explanations are as follows: 1) Steroids or
anti-edema agents have generally been included in
medical treatment for their anti-in?ammatory action,
presumably to reduce local edema; however, in our
study, no steroids were used. 2) A factor that might
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have affected stone-expulsion rate other than stone size
might have been the duration of colic and the degree of
impaction and obstruction by the stone, which was not
addressed in the current study. 3) Stone sizes <5 mm
were also included in previous reports. 4) The duration
of MET was longer in previous reports. In our study,
stone sizes < 5 mm were excluded, and the duration of
MET was two weeks.Anti-spasmodic agents such as
HBB may theoretically help provide analgesia by
inducing smooth muscle relaxation, which decreases
ureteral spasm. For this reason, anti-spasmodic agents
are still recommended in the treatment of renal colic,
but with inconsistent clinical benefit?®. Most studies
administering anti-spasmodic agents focused only on
the control of analgesic symptoms for renal colic due to
ureteral stone. The current study was performed to
assess and compare the expulsive effects of orally
administered HBB and alpha-blockers. Dabella et al.
evaluated the expulsive effects of orally administered
phloroglucinol, tamsulosin and nifedipine for distal
ureteral stone®. The expulsion rate was found to be
higher for tamsulosin, followed by nifedipine and
phloroglucinol; the expulsion rates were 97.1% and
77.1%, 64.3%, respectively. Surprisingly, the expulsion
rate in the HBB group was found to be 11% in the
current study. The relatively larger stone size and the
lack of corticosteroid administration may explain the
lower expulsion rate. Pain relief of 53% was noted on
the visual analog scale with the use of HBB, which was
similar to that of the alpha-blockers. The efficacy of
HBB can only be due to a reduction in ureteral
hypermotility, as no direct analgesic property of the
compound has been documented at the dose used. We
speculate that the lower stone-expulsion rate in HBB
may be due to its anti-spasmodic effect, resulting in the
diminished ureteral activity necessary for stone
expulsion. With regard to the two end points of the
current trial, alpha-blockers proved to be superior to
HBB. Treatment to relieve the pain associated with
ureteral colic was found to be similar for all groups.

CONCLUSION

Alpha-1 blockers, regardless of the type, were found to
be effective in the treatment of distal ureteral stone in
terms of stone expulsion and pain control. HBB was
found to be effective at controlling pain; however, the
effect of stone expulsion was lower than that of alpha-
blockers. HBB seems to have a negative effect on stone
expulsion. The major limitation of the current study
was the small sample size. Further studies may be
needed to evaluate the effect of anti-spasmodic agents
and non-tamsulosin alpha-blockers in the treatment of
ureteral stones.
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