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ABSTRACT: Prevalence of ureteral stones has been increasing, and has direct effect on patients' quality of life and 

the number of phases of renal colic which patients destined to suffer from it. This study aims to investigate the effect 

of Tamsulosin administration before transureteral lithotripsy (TUL) on the expulsion rate of ureteral stones. In this 

single-blind clinical trial, 80 patients who were diagnosed with ureteric stones and referred to Ayatollah Kashani 

Shahrekord Hospital in Southwest Iran were randomly divided into two groups. The first group was given the drug 

Tamsulosin (0.4 mg day-1) one week before undergoing TUL, along with an oral painkiller (Naproxen 250 mg every 

12 hours). The second group only received the painkiller. We evaluated the two groups based on the rate of stone 

elimination, number of phases of renal colic, painkiller intake, ease of access to the stone at the start of TUL, the need 

for Stent ventilation during TUL, and additional TUL. The intervention group showed a significantly higher rate of 

stone expulsion compared to the control group (p=0.046). The number of renal colic phases before TUL (p<0.001) and 

the use of painkillers were significantly lower in the intervention group compared to the control group (p<0.01). 

Additionally, the stone expulsion in the first week was significant for the intervention group (p=0.034). Based on the 

study results, it is recommended that the drug Tamsulosin be administered before performing TUL for patients with 

stones larger than 6 mm in diameter. This is because it not only helps the stone pass in many patients before TUL but 

also reduces post-TUL pain, shortens the procedure duration, and speeds up the stone passage. 

 

                         INTRODUCTION 

Ureterolithiasis, also called kidney stones, is a common 

and troublesome urological issue that impacts millions 

globally [1]. Symptomatic urinary stones are one of the 

most important problems faced by urology specialists in 

emergency clinics. 20% of all urinary tract stones are 

ureteral stones, and 70% of these ureteral stones are 

placed in the distal ureter [2]. Change in lifestyle 

(sedentary lifestyle, obesity and inappropriate nutrition), 

could play a role in the growing incidence of kidney 

stones in recent years [3-5]. It is identified by the 
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development of mineral deposits in the urinary system, 

leading to severe flank pain, nausea, hematuria, fever and 

vomiting, creating significant difficulties for patients and 

healthcare providers [6]. Ureteral stones can impair the 

patient’s quality of life and administration of analgesia 

and antiemetics. Tamsulosin (0.4 mg day-1) can improve 

their quality of life [7]. Tamsulosin is α1-adrenergic 

receptor antagonist and specifically inhibits α1-

adrenergic receptors that are in the prostate tissue, thus 

leading to relaxation of the smooth muscles of the 

prostate capsule and bladder neck [8-9]. Therefore, the 

output of urine is accelerated and the symptoms of 

benign prostate enlargement are alleviated. Tamsulosin 

affects vascular smooth muscles less, and therefore, in 

comparison with other α-blocker drugs, orthostatic 

hypotension is seen with this drug [8, 10].  

Various studies revealed that the administration of 

Tamsulosin reduces the need for surgery, facilitates the 

removal of stones and reduce the risk of urinary retention 

after surgery, reduced the time to clearance and need to 

use painkillers after surgery [11-13]. A study 

demonstrated that tamsulosin is effective in the 

management of distal ureteral stones. Tamsulosin 

reduces the frequency of ureteral colic episodes by 

functioning as a spasmolytic agent, thereby enhancing 

and accelerating stone expulsion rates, shortening the 

duration of stone passage, and lowering the required 

dosage of analgesics [14]. However, a meta-analysis was 

inconclusive regarding the effect of tamsulosin on more 

proximal ureteral stones. Additionally, the potential 

benefits of the drug for stones larger than 10 mm remain 

uncertain [15]. Therefore, this study is conducted to 

investigate the effect of tamsulosin administration before 

transureteral lithotripsy (TUL) on the expulsion rate of 

ureteral stones. 

 

 

 

 

 

 

MATERIALS AND METHODS 

Study design 

This research was conducted as a randomized, single-

blind clinical trial. 

Study population 

All patients who presented with symptoms of ureteric 

stones at Ayatollah Kashani Educational and Therapeutic 

Hospital in Shahrekord and were diagnosed with distal 

ureteric stones larger than 5 mm by ultrasound were 

included in the study. 

Inclusion and exclusion criteria 

The inclusion criteria for the study are the presence of 

distal ureteric stones larger than 5 mm, no 

contraindications for Tamsulosin use (e.g., absence of 

advanced liver disease), and patient cooperation with the 

study protocol. The exclusion criteria are patient 

withdrawal from the study at any time and the 

occurrence of any adverse drug reactions related to 

Tamsulosin. 

Sample size 

According to previous research [16], assuming a stone 

expulsion rate of 85% in the intervention group 

(Tamsulosin + Naproxen) and 55% in the placebo group 

(Naproxen only), with a 95% confidence level and 80% 

statistical power, the sample size was determined to be 

40 patients per group, resulting in a total sample size of 

80 patients (Figure 1). Patients were recruited through 

convenience sampling and randomly assigned to either 

the intervention or the control group. 
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Figure 1. CONSORT flow diagram of the study population. 

Study setting and duration 

The study was conducted in 2018 at Ayatollah Kashani 

Educational and Therapeutic Hospital in Shahrekord. 

Data collection method  

Data were collected using a checklist that included 

demographic information such as age and gender, as well 

as details regarding the type and size of the stone and the 

effect of the drug on the frequency of TUL 

(Transurethral Lithotripsy). After obtaining approval 

from the Vice-Chancellor for Research and the 

University, the principal investigator visited the hospital, 

explained the study's objectives and methods to the 

patients, and coordinated with the hospital management. 

Trained interviewers completed the questionnaires after 

obtaining informed consent from the patients. 

Intervention 

Patients with distal ureteric stones larger than 5 mm who 

visited Ayatollah Kashani Educational and Therapeutic 

Hospital were randomly assigned to one of two treatment 

groups. One group was given a placebo along with a 

painkiller (Naproxen 250 mg every 12 hours), while the 

other group received Tamsulosin (0.4 mg day-1) along 

with the same painkiller (Naproxen 250 mg every 12 

hours). The medications were administered starting one 

week before TUL and continued until the stone was 

expelled. The study compared the two groups based on 

stone expulsion rate before TUL, the number of renal 

colic phases, painkiller consumption after TUL, time to 

stone expulsion after TUL, the extent of stone expulsion, 

and the need for additional TUL. Patients were 

monitored weekly through ultrasound, and they were 

Assessed for eligibility (n= 80) 

Excluded (n= 0) 

   Not meeting inclusion criteria (n= 0) 

   Declined to participate (n= 0) 

  Other reasons (n= 0) 

 

Analysed (n= 40) 

Lost to follow-up (give reasons) (n= 0) 

Discontinued intervention (give reasons) (n= 0) 

Assigned to the control group (n = 40) 

Received the assigned intervention (n = 30) 

Did not receive the assigned intervention (reasons provided) (n = 0) 

Lost to follow-up (give reasons) (n= 0) 

Discontinued intervention (complication) (n= 0) 

Assigned to the Tamsulosin group (n = 40): 

Received the assigned intervention (n = 30) 

Did not receive the assigned intervention (reasons specified) (n = 0) 

Analysed (n= 40) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n= 80) 
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provided with the principal investigator's contact 

information to address any issues or adverse drug 

reactions. Following the study, questionnaires were 

completed, and the data was analyzed. 

Randomization method 

A total of eighty patients who had been diagnosed with 

distal ureteric stones larger than 5 mm were randomly 

divided into two treatment groups. To ensure impartial 

assignment, a computer-generated randomization list was 

used. The randomization was done using a simple 

randomization method, giving each patient an equal 

chance of being placed into either the intervention group 

(Tamsulosin + Naproxen) or the control group (Placebo 

+ Naproxen). 

In order to uphold allocation concealment and reduce 

selection bias, an impartial researcher not involved in 

patient recruitment, treatment administration, or outcome 

assessment prepared the randomization sequence. 

Blinding 

The research was conducted using a single-blind 

methodology, meaning the patients did not know the 

treatment they received. Those in the control group were 

given a placebo pill that looked identical to the 

Tamsulosin pill and was administered at the same dosage 

and frequency (0.4 mg day-1) as the actual Tamsulosin.  

Data analysis 

The analysis was conducted using SPSS software version 

20. Descriptive statistics, such as mean values, were 

computed, and group comparisons were performed using 

independent T-tests for continuous data and Chi-square 

tests for categorical data. 

RESULTS 

In this section, we examine the impact of administering 

Tamsulosin before ureteroscopic lithotripsy (TUL) on the 

rate of stone expulsion, based on the collected data. 

A total of 80 patients were evaluated in this study. Forty 

patients received Tamsulosin for one week before TUL 

(intervention group), while the remaining 40 patients 

underwent TUL without Tamsulosin as the control 

group. As shown in Table 1, no significant difference 

between both groups in terms of age, sex, stone size and 

stone location (P > 0.05).  

Table 1. Characteristics of the study participants 

Variable Intervention group Control group P-value 

Age (years) 39.86 ± 14.42 41.22 ± 12.57 0.659 

Gender (Male/Female) 80% / 20% 82.5% / 17.5% 0.778 

Stone size (mm) 7.83 ± 1.12 8.12 ± 1.28 0.290 

Stone location (Right/Left) 57.5% / 42.5% 55% / 45% 0.824 

 

Based on the results in Table 2, the number of renal colic 

episodes before TUL significantly differed between the 

two groups (P < 0.001). The average number of episodes 

in the intervention group was 3.30 ± 3.4, compared to 7.5 

± 5.43 in the control group. However, there was no 

significant difference in the number of Renal Colic 

episodes after TUL between the two groups (P = 0.146), 

with an average of 1.87 ± 1.4 in the intervention group 

and 2.28 ± 1.3 in the control group. 

Stone expulsion before TUL occurred in 15 patients 

(37.5%) in the intervention group and 7 patients (17.5%) 

in the control group, a statistically significant difference 

(P = 0.046). The ease of stone access at the start of TUL 

differed significantly between the groups (P < 0.001), 

with 81.8% of cases in the intervention group achieving 

easy access using a guidewire, compared to 35% in the 

control group. The stone expulsion rate during the first 

week after TUL was 45% (18 patients) in the 

intervention group and 22.5% (9 patients) in the control 

group (P = 0.034). In the second week after TUL, 17.5% 

(7 patients) in the intervention group and 55% (22 

patients) in the control group expelled the stone, a 

significant difference (P < 0.001). The need for repeat 

TUL did not significantly differ between the two groups 

(P = 0.160). 

The average number of days of pain experienced by 

patients in the intervention group was 2 ± 1.3 days, 

compared to 4.6 ± 2.3 days in the control group (P < 
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0.001). The amount of injectable pain medication used 

also significantly differed between the groups (P < 

0.001), with 75% of patients in the intervention group 

requiring 25 mg, while 71.4% of the control group 

required 50 mg, and 14.3% required 75 mg. There was 

no significant difference between the groups in the need 

for stent placement during TUL (P = 0.873). 

The trend of stone removal during the study in two 

groups is shown in Figure 2. It should be noted that in 

this study, no special side effects were seen in the 

patients under study. 

Table 2. Stone expulsion and other outcomes in the intervention and control groups. 

Variable Intervention Group Control Group P-value 

Number of renal colic episodes before TUL 3.30 ± 3.40 7.5 ± 5.43 < 0.001 

Number of renal colic episodes after TUL 1.78 ± 1.30 2.34 ± 1.28 0.146 

Stone expulsion before TUL 15 (37.5%) 7 (17.5%) 0.046 

Ease of stone access at TUL start 81.8% 35% < 0.001 

Stone expulsion in week 1 after TUL 18 (45%) 9 (22.5%) 0.034 

Stone expulsion in week 2 after TUL 7 (17.5%) 22 (55%) < 0.001 

Average number of days of pain after TUL (days) 2 ± 1.29 4.6 ± 2.27 < 0.001 

Need for repeat TUL 0 (0%) 2 (5%) 0.160 

Injected painkillers on day 1 

25 mg: 21 (75%) 25 mg: 5 (14.3%) 

< 0.001 50 mg: 7 (25%) 50 mg: 25 (71.4%) 

75 mg: 0 (0%) 75 mg: 5 (14.3%) 

Need for stent placement during TUL 12 (52.2%) 18 (50%) 0.873 

Qualitative variables are reported as frequency (percentage), and quantitative variables are reported as mean ± standard deviation. 

 

 
Figure 1. Percentage of stone removal during the study in two groups. 

 

                             DISCUSSION 

The aim of this clinical trial study is to investigate the 

effect of Tamsulosin administration prior to TUL on the 

rate of ureteral stone expulsion, the facilitation of 

ureteroscopy, and the reduction of its associated 

complications. In the current study the intervention group 

showed a significantly higher stone expulsion rate and 

reduction in the number of renal colic phases before TUL 

and the use of painkillers were seen compared to the 

control group. Additionally, the stone expulsion in the 

first week was significant for the intervention group. 

In a study conducted by Sauermann et al., the effect of 

Tamsulosin on the expulsion of distal ureteral stones was 

evaluated in 100 patients divided into two groups. 

Although there was no significant difference in stone 

expulsion rates between the drug group and the placebo 

group, patients in the drug group experienced less pain 

compared to the placebo group. However, in our study, 

not only was the stone expulsion rate before TUL 

(Transurethral Lithotripsy) higher in the drug group 

(37.5%) compared to the placebo group (17.5%), but also 
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after TUL in the first week, the expulsion rate was higher 

in the drug group (45%) compared to the placebo group 

(22.5%). This discrepancy can be justified for several 

reasons: in the study by Sauermann et al., the average 

stone size was 4.1 mm (2-7 mm) [17]. Whereas in our 

study, the average stone size was significantly larger. 

This indicates that smaller stones (less than 5 mm) have a 

high rate of spontaneous expulsion and do not require 

medication, whereas for larger stones, drug 

administration increases stone expulsion. Additionally, 

the pain level was lower in both the study by Sauermann 

et al. and our study in the intervention group, indicating 

that patients who receive the drug have a lower degree of 

obstruction compared to the placebo group, resulting in 

less pain for these patients. In a study conducted by Ohki 

et al. two human ureter samples were examined to 

evaluate α1-adrenergic receptors. It was shown that 

sympathetic nerve bundles are distributed throughout the 

entire ureter, with the highest concentration in males near 

the bladder and in females at the point where the ureter 

crosses the iliac vessels [18]. Another study reported that 

the majority of cases observed passed the stones within 

the initial three weeks of Tamsulosin plus diclofenac 

sodium administration. It is suggested that this duration 

is suitable for patients with distal ureteral stones ranging 

from 5 to 10 mm in size [19].  

Therefore, the use of α1-adrenergic receptor inhibitors 

may be beneficial for improving stone expulsion and 

reducing pain attacks, as also clearly demonstrated in our 

study, which shows that they are effective in stone 

expulsion and pain reduction. Furthermore, the presence 

of these receptors in the ureter, as we know, significantly 

aids in reducing ureteral tonicity, facilitating access to 

the stone and the entry of the ureteroscope during 

lithotripsy.  

Our study demonstrates significantly easier access to the 

ureter in the Tamsulosin group (81.8%) compared to the 

placebo group (35%). In another study by John et al. on 

the effect of Tamsulosin for stone expulsion after 

ureteroscopic lithotripsy of large ureteral and renal 

stones, the average stone size was 11 mm (8 mm-2 cm). 

The stone expulsion rates were 94.6% in the Tamsulosin 

group and 83.1% in the control group. Additionally, the 

incidence of renal colic was 4.3% in the Tamsulosin 

group compared to 23.4% in the control group, which 

was statistically significant. They concluded that 

Tamsulosin is highly effective for the expulsion of large 

ureteral stones (greater than 1 cm), a finding that our 

study also confirms. Tamsulosin can reduce renal colic 

and increase stone expulsion rates [20].  

Additionally, the use of analgesics in the Tamsulosin 

group was significantly lower on the first day, and the 

use of painkillers in the following days was also 

markedly reduced, indicating a decrease in the level of 

obstruction in the Tamsulosin group. Griwan et al. in 

their study on 60patients undergoing ureterorenoscopy 

and extracorporeal shock wave lithotripsy (ESWL), 

indicated that Tamsulosin enhance and speed up the 

expulsion rate, decrease sudden episodes by functioning 

as a spasmolytic, shorten the average duration for stone 

expulsion, and reduce the use of analgesics [21]. Another 

study on 104 patients with distal ureteral calculi also 

revealed that use of Tamsulosin reduced time of stones 

expulsion and average dose of analgesics in intervention 

group [14].  

In this study, no specific side effect was observed in the 

patients. In this regards, a review study revealed that 

Tamsulosin without significant side effects can improved 

the renal stone clearance rate, and reduced the expulsion 

time [22]. 

By acting as an alpha-blocker with spasmolytic 

properties, tamsulosin promotes muscles relaxation in the 

urinary tract, which not only accelerates stone expulsion 

but also alleviates the frequency and intensity of ureteral 

colic episodes. These benefits are particularly evident in 

stones less than 10 mm in size, for which tamsulosin 

appears to be most effective [15, 23]. Moreover, the 

timing of tamsulosin administration relative to the 

decision to perform TUL is vital. The use of tamsulosin 

as a preemptive measure before TUL can potentially 

decrease the number of surgical procedures required, 

thereby minimizing patient morbidity and healthcare 

costs [11]. However, the decision to delay TUL in favor 

of medical expulsive therapy should be carefully 

considered, particularly in patients presenting with 

severe symptoms or complicated stone disease. 

Furthermore, our study is the first to establish the role of 

Tamsulosin in facilitating access to ureteral stones, a 

comparison that has not been made in previous studies. 

Moreover, due to easier access to the stone in the 
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Tamsulosin group, the incidence of ureteral trauma is 

reduced, which explains the lower pain levels in patients 

receiving Tamsulosin compared to the control group.  

CONCLUSIONS 

Therefore, administration of Tamsulosin before 

performing TUL in patients with stones larger than 5 

mm, as it not only facilitates stone expulsion in some 

patients before the lithotripsy procedure but also reduces 

the pain experienced by patient’s post-procedure and 

allows for earlier stone expulsion. It is suggested to 

investigate the effect of this drug in removing different 

types of stones from the urinary tract. 
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