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Abstract

Background: Acute renal colic is one of the most painful situations in patients’ life. The best management modality for pain alle-
viation is of paramount importance.
Objectives: This study aimed to evaluate the effect of intravenously administered morphine and oral tamsulosin compared to the
independent use of morphine in patients with renal colic.
Methods: This double-blind clinical trial was conducted on 200 patients aged 18 to 55 years with renal colic referred to the tertiary
level referral hospital. The patients were randomly assigned to two groups, A and B. The subjects in group A were treated with intra-
venously administered morphine and oral tamsulosin hydrochloride capsules, while group B received morphine and control. The
patients’ pain intensity was evaluated using a visual analog scale.
Results: The mean age of the patients was 35.34 ± 8.32, and 72% were males. Before the study, the mean pain intensity was higher in
the tamsulosin group (8.67 ± 1.53) than in the control group (7.85 ± 2.05; P = 0.003). After four and six hours, the mean pain intensity
was significantly lower in the tamsulosin group (P = 0.028 and P = 0.008, respectively). According to the results, the pain intensity
was significantly reduced six hours after the treatment compared to the pre-therapy phase (P < 0.001).
Conclusions: Given the significant effect of tamsulosin on pain alleviation in patients with renal colic, this medicine can be used
as a complementary treatment to manage the pain in these patients and reduce the administration of narcotics.

Keywords: Pain, Renal Colic, Morphine, Tamsulosin

1. Background

Pain is the most common chief complaint of patients
in Emergency Departments (EDs) (1). Therefore, one of the
most important responsibilities of clinicians and health-
care providers is to eliminate pain (2). Pain caused by
urolithiasis is a common clinical problem in EDs affecting
5% to 15% of the world population (3). The prevalence of
urolithiasis tends to grow, and its incidence is reported to
be 7% and 10% in males and females in developed coun-
tries, respectively (4, 5).

Currently, Nonsteroidal Anti-inflammatory Drugs
(NSAIDs) and narcotics are the most commonly used med-
ications to relieve pain generated by renal colic. According
to the evidence, which compared the efficacy of narcotics
and NSAIDs and their adverse effects, the effectiveness of
NSAIDs is more or at least equal to narcotics (4).

Given the adverse effects of NSAIDs and narcotics, find-

ing new medications with fewer side effects and good anal-
gesic effects, such as tamsulosin, is essential (4). Renal
colic is caused by hyperperistalsis due to ureteral obstruc-
tion; therefore, α-blockers, including tamsulosin, dilate
the ureter by blocking the α-receptors in distal ureter, in-
creasing the rate of spontaneous stone passage to 65% (6).

As a competitive α1-antagonist with a structure differ-
ent from other α-blockers, tamsulosin has high bioavail-
ability and a long half-life (9 to 15 hours). This medication
has hepatic metabolism and affects the α1A and α1D re-
ceptors more than the α1B ones. Furthermore, compared
to other α–blockers, tamsulosin causes less orthostatic hy-
potension (7). To the best of our knowledge, a limited num-
ber of studies have been conducted on this topic.

Whileα1-blockers are routinely used to treat lower uri-
nary tract symptoms, several studies determined the ef-
fect of these medicines on decreasing pain, basal tone, fre-
quency of peristalsis, and ureteral contractions (8).
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2. Objectives

This study aimed to determine the best way to alleviate
pain in patients with renal colic. For this purpose, the anal-
gesic effect of intravenously administered morphine along
with control and intravenously administrated morphine
along with oral tamsulosin are compared in this study.

3. Methods

This double-blind clinical trial was conducted in Edala-
tian ED, a referral emergency ward in Mashhad, Iran, from
October to March 2016. Patients referred to the ED with
ultrasound-confirmed renal colic aged 18 to 55 were in-
cluded. They were enrolled in the study based on inclu-
sion criteria and their agreement to participate in the
study. The exclusion criteria were drug addiction, preg-
nancy, chronic hepatic and renal diseases, known allergy
to morphine, and bilateral urolithiasis. Through random-
ized block design, the patients were randomly assigned to
two groups, A and B (100 individuals per group). Before
prescribing any analgesic, the emergency medicine assis-
tant asked the patients about their pain intensity using a
Visual Analog Scale (VAS). The patients’ pain intensity was
assessed before, 30 minutes, two, four, and six hours after
the treatment using the VAS, while the patients could not
see their previous marked values. The patients in group A
were treated with morphine (0.1 mg/kg) diluted with nor-
mal saline to 10 cc administered over 45 seconds intra-
venously, along with an oral tamsulosin capsule (0.4 mg)
by a nurse researcher colleague. At the same time, the
patients in group B received intravenously administered
morphine (with the same dose) along with the control. At
the end of the study, the methodologist’s colleague opened
the coding box, and then the researcher found out which
drug each patient had taken.

3.1. Sample Size

The sample size was calculated based on the sample
size in clinical trial studies (4). Hence, 87 people in each
group were considered, which increased to 100 people
with a 15% loss. Also, µ was determined based on the aver-
age pain intensity. The methodologist calculated this sam-
ple size, which was not implied in any study.

(1)n =
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+ Z1− β

)
2
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σ2
1 + σ2
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)
(µ1 − µ2)
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3.2. Data Collection and Processing

Herein, we evaluated the patients with renal colic who
were referred to the ED. After performing sonography and
confirming renal colic, they were included in this study.

Two-hundred patients were divided into two groups based
on a random table; a nurse colleague, based on the coding,
administered the drug (Figure 1). The emergency medicine
assistant reevaluated the patient after 30 minutes, two,
four, and six hours after the medication administration.
Ultimately, the methodologist opened the coding box, and
then both groups were compared.

3.3. Statistical Analysis

Data analysis was performed in SPSS version 16 using
the t-test and Mann-Whitney U test to compare the mean
pain intensity score of the groups in proportion to the dis-
tribution of variables. Moreover, chi-squared and Fisher’s
exact test were applied to compare the qualitative vari-
ables, and the Friedman test was used to evaluate the pa-
tients’ pain intensity change. In all the measurements, P-
values less than 0.05 were considered statistically signifi-
cant.

3.4. Ethical Considerations

Before the study, medicines’ benefits and adverse ef-
fects were explained to the participants, and written in-
formed consent was obtained from them.

4. Results

In this clinical trial study of 200 patients, the mean age
of the patients was 35.34 ± 8.32 years (range 20 to 54 years)
(P = 0.061). Additionally, the patients’ mean weight was
78.77 ± 14.73 kg (range 52 to 115 kg) (P = 0.347).

In this study, 144 (72%) patients were males, and 56
(28%) were females (P = 0.431). Further, a family history of
urolithiasis in the patients’ first-degree relatives was ob-
served in 68 (34%) (P = 0.179). None of the patients had a
history of analgesic use, and no pregnant subject partici-
pated in this study.

The size of calculi was less than 5 mm in 80 (40%) pa-
tients, between 5 and 8 mm in 72 (36%) patients, and more
than 8 mm in 28 (14%) patients, with a mean of 6.2 ± 4.54
mm (range 1.2 to 30 mm) (P < 0.001). The renal calculi
were located in the renal pelvis and lower pole of the kid-
ney, middle calyx, upper calyx, lower calyx, all three calyces,
and ureter in 12 (6%), 20 (10%), 16 (8%), 32 (16%), 24 (12%), and
96 (48%) patients, respectively (P = 0.334). Hydronephrosis
was observed in 128 (64%) patients (P = 0.105); out of 128 pa-
tients, 64, 24 (14%), 8 (4%), 20 (10%), and 8 (4%) patients had
mild, mild to moderate, moderate, moderate to severe, and
severe hydronephrosis, respectively (Table 1).

The patients’ pain intensity was assessed before, 30
minutes, two, four, and six hours after the treatment using
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Patients with renal colic 

Assessment for eligibility (n = 210) 

Exclusion criteria
 

Addiction: 10 
Pregnancy: 0

Chronic hepatic and renal diseases: 0
Known allergy to morphin: 0 

Bilateral urolithiasis: 0 Eligible n = 200 

Informed consent obtained 

Randomization 1:1

Allocated 

Allocated to morphin (0.1cc/kg) +

Cap tamsulosin 0.4mg 

N = 100

Allocated to morphin (0.1cc/kg) +

Cap placebo

N = 100

Lost to follow up 

N = 0

Lost to follow up 

N = 0

Lost to analyze 

N = 0

Lost to analyze 

N = 0

Figure 1. Study protocol
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Table 1. Age, Weight, Size, and Location of Renal Calculi of Patients in the Tamsulosin and Control Groups at Baseline

Characteristics Total (N = 200) Tamsulosin Group (N = 100) Placebo Group (N = 100) P-Value

1. Demographic Variables

Age (y) 35.34 ± 8.32 36.44 ± 7.95 34.24 ± 8.57 0.061

Weight (kg) 78.77 ± 14.73 77.09 ± 13.28 80.39 ± 15.91 0.347

Sex 0.431

Male 144 69 75

Female 56 31 25

2. Family History

Family history urolithiasis 68 39 (39%) 29 (29%) 0.179*

3. Sonographic Findings

Stone size* 6.2 ± 4.54 5.46 ± 2.97 7.1±5.83 < 0.001

Location 0.334

Renal pelvis and lower pole of kidney 12 4 (4%) 8 (8%)

Calyces 92 50 (50%) 42 (42%)

Ureter 96 46 (46%) 50 (50%)

Hydronephrosis severity 0.105

Mild 64 35 29

Mild to moderate 28 8 20

Moderate 8 8 0

Moderate to severe 20 15 5

Severe 8 4 4

the VAS, and the results were compared using the Mann-
Whitney U test. According to the results, before the in-
tervention, the mean pain intensity was 8.67 ± 1.53 and
7.85 ± 2.05 in the tamsulosin and control groups, respec-
tively (P = 0.003). Additionally, 30 minutes after the treat-
ment, the patients’ pain intensity in the tamsulosin and
control groups reduced to 4.1 ± 2.88 and 3.82 ± 3.34, respec-
tively (P = 0.498). Moreover, the pain intensity in the men-
tioned groups was 1.74 ± 2.77 and 2.1 ± 2.47 two hours after
the treatment, respectively (P = 0.137) (Table 2). After four
hours, the pain intensity was 1.04 ± 2.35 and 1.48 ± 2.44 in
the tamsulosin and control groups, respectively. In addi-
tion, the mean pain intensity after six hours was 0.72 ± 2.17
and 1.28 ± 2.35 in the mentioned groups, respectively (P =
0.008) (Figure 2).

The adverse effects of the medicines were observed in
eight patients, including four (2%) cases of headache and
four (2%) cases of diplopia, both in the tamsulosin group
(Table 3).

5. Discussion

Regarding the results of this study, tamsulosin can con-
trol acute pain in patients with renal colic and decrease the

Table 2. Comparison of Pain Intensity Between Groups at Different Times

Characteristic
Pain Intensity (N=100)

Group A Group B P-Value

Before 8.67 ± 1.53 7.85 ± 2.05 0.003

30 min 4.1 ± 2.88 3.82 ± 3.34 0.498

2-hours 1.74 ± 2.77 2.1 ± 2.47 0.137

4-hours 1.04 ± 2.35 1.48 ± 2.44 0.028

6-hours 0.72 ± 2.17 1.28 ± 2.35 0.008

use of narcotics. Given that renal colic is caused by ureteral
hyperperistalsis, α-blockers such as tamsulosin increase
the possibility of spontaneous stone passage due to dilata-
tion of the distal ureter (6). Most former studies were con-
ducted to evaluate the effects of tamsulosin on the speed of
stone passage. While most reported decreased pain inten-
sity and episodes in patients, little attention has been paid
to this medicine in managing acute pain in patients with
renal colic.

Resim et al., in 2005, conducted a study in Turkey on 60
patients in two groups to evaluate tamsulosin’s efficacy in
treating distal ureteral calculi (9). The first group received
routine treatment, including hydration and NSAIDs, while
the second group was prescribed tamsulosin (0.4 mg) in
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Figure 2. Comparison of pain intensity between groups at different times

addition to the common treatment. According to the re-
sults, spontaneous stone passage was observed in 73.3%
and 86.6% of the patients in the first and second groups, re-
spectively (P = 0.196). There were more episodes of ureteric
colic in the first group than in the second one during the
stone passage (P = 0.038). Further, the mean pain inten-
sity score of the patients in the first and second groups
was reported to be 8.3 and 5.7 using the VAS, respectively
(P < 0.001). Regarding the study’s results, α1-blockers de-
creased the number of ureteric colic episodes and pain in-
tensity caused by spontaneous stone passage. These results
are in congruence with our findings, especially because the
pain intensity measured by the VAS was significantly de-
creased during each episode.

Furthermore, Cakiroglu et al. conducted a study in
Turkey in 2013 on 123 patients with urinary calculus sized

between 6 and 15 mm in the lower, middle, or upper ureter,
who were candidates for wave lithotripsy (10). The mean
size of the stones was 10.7 and 11.4 mm in the control and
tamsulosin groups, respectively (P = 0.24). The mean pain
intensity in these patients during stone passage was 3.87
and 2.73 in the control and tamsulosin groups using the
VAS, respectively (P < 0.001). However, the mentioned
study was inconsistent with the current study. This study
evaluated acute pain, while Cakiroglu et al. assessed the
severity and number of pain episodes during the stone
passage. Additionally, the mentioned medication was not
used simultaneously with narcotics, and the sizes of stones
were greater in the aforementioned study than in the
present study. Nevertheless, the analgesic effects of tamsu-
losin on pain management in the patients were confirmed.

In 2012, Lu et al. conducted a systematic review and

Anesth Pain Med. 2023; 13(2):e134627. 5
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Table 3. Side Effects of the Treatment

Characteristic
Side Effect (N=100)

Group A Group B

Headache 4 (2%) 0

Diplopia 4 (2%) 0

meta-analysis to evaluate the effect of tamsulosin on the
stone passage (11). Totally, 29 studies were assessed with
2,763 patients to examine the efficacy of tamsulosin and
constructive treatment of ureteral calculi. The mentioned
analysis determined that tamsulosin therapy led to 19% im-
provement in renal stone removal. It is consistent with
the current study, which demonstrated tamsulosin’s safety
and efficacy in treating ureteral stones, and it should be
prescribed for most patients with distal ureteral calculi
sized less than 10 mm.

Pedram et al., in 2009, conducted a study of 240 pa-
tients with renal stones sized between 5 and 20 mm in
three groups of A, B, and C (12). The patients in group A (con-
trol group) received the routine treatment, including a di-
clofenac suppository (100 mg) at night, three diclofenac
tablets (25 mg) daily, and hydration, the subjects in group
B received tamsulosin (0.4 mg) in addition to the routine
therapy, and the patients in group C were treated with ter-
azosin (2 mg) along with the routine therapy. After that,
the patients were followed-up for three months over three
visits. The lowest pain intensity score (4.7) was detected
in the tamsulosin group using the VAS, whereas the men-
tioned score was 5.2 and 5.5 in groups C and A, respectively.
In addition, the intravenously administered analgesics de-
creased in groups B and C (four and two individuals, re-
spectively) compared to the control group (eight subjects).
It was confirmed that while α-blockers decreased pain-
related symptoms in patients after extracorporeal shock
wave lithotripsy, they did not affect stone passage.

Several studies have yielded contradictory results. For
instance, in Vincendeau et al. study in 2010, 120 patients
(63 and 66 in placebo and tamsulosin groups, respectively)
with ureteral calculi sized 2 to 7 mm were assessed (13). The
rate of spontaneous stone passage was 70.5% and 77% in the
placebo and tamsulosin groups, respectively (P = 0.41). Al-
though tamsulosin was well tolerated, its administration
did not increase the stone passage rate.

Issapour et al., in 2009, conducted a study to com-
pare the effect of tamsulosin and indomethacin on the rate
and speed of distal ureteral stone passage and revealed
no significant difference in this regard (14). In this study,
the prescription of tamsulosin was not recommended as
a complementary treatment for increasing the stone pas-
sage rate without considering the size of the stone and the
patient’s age. They found adverse effects of the medicine in

eight patients, four patients experienced headaches, and
four patients had diplopia. It is worth mentioning that
these side effects might be due to the use of narcotics. Sub-
sequently, tamsulosin is a safe medication with low ad-
verse effects and is preferred to common medications used
for treating renal colic, including narcotics and NSAIDs.

In addition to the common use and confirmed effects
of tamsulosin on stone passage, the current study demon-
strated a significant impact of this medicine on decreasing
pain intensity in patients with renal colic. Therefore, tam-
sulosin can be used as a complementary treatment to con-
trol the pain in these patients and decrease narcotics use.

5.1. Study Limitations

One of the major limitations of this study was the prob-
able effect of not controlling some of the evaluated crite-
ria, including the size and location of renal stones, the pa-
tient’s diet and sleep habits, and the difference between
their pain thresholds. On the other hand, using the VAS
to evaluate the patient’s pain intensity was patient-based;
therefore, this limitation might have affected the results.
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