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Abstract: This study was designed to compare the efficacy of placebo, tamsulosin and tadalafil as expulsive medical 

therapy for removing distal ureteral stones. The prospective study was conducted in Multan, DI Khan & Lahore, 

from November 2021 to November 2022. The study included 129 subjects with distal ureteral stones sized ≤10mm. 

Subjects were randomly categorized into 3 groups, A, B and C, with 43 subjects each. Group A was administered 

tamsulosin 0.4 mg O.D., Group B was administered tadalafil 10 mg O.D. Subjects underwent therapy for 4 weeks. 

Duration and rate of stone expulsion, time and dose of NSAIDs, adverse effects and analgesic use of medication 

were recorded. The frequency of expulsion in groups A, B and C was 72.09%, 62.7% and 56.0%, respectively; this 

difference was statistically insignificant (p=.294). The mean expulsion time in groups A, B, and C was 17.65±1.2 

days, 21.23±1.15 days and 22.35±1.16 days, respectively (p=.46). Frequency of endoscopic intervention after 

unsuccessful MET in groups A, B and C was 14 (32.5%), 18 (41.8%) and 20 (46.5%) respectively, the difference in 

frequency of endoscopic treatment among all groups was not significant (P=.294). Tamsulosin is a more effective 

MET for distal ureteral stones than tadalafil.  
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Introduction  

Nephrolithiasis is a common urological disease; its 

prevalence in men is about 12%, and in women, 

about 6%. It is most prevalent in individuals aged 

between 20 to 40 years(Liu et al., 2020). Ureteral 

stones account for 22% of nephrolithiasis, and 68% 

of ureteral stones are located distally (Kızılay et al., 

2019). Stones are clinically present in the form of 

urinary symptoms and colic pain. Management of 

ureteric stones depends upon technical, anatomic, 

clinical and stone factors. Sometimes more than one 

procedure is done to reduce side effects and achieve 

a high stone-free rate(Schlomer, 2020; Tzelves et al., 

2021). Currently, ureteral stones are treated using 

pharmaceutical or surgical interventions. Studies 

report that for proximal ureteral stones larger than 10 

mm, different surgical procedures like percutaneous 

nephrolithotomy (PCNL), laparoscopic 

ureterolithotomy (LU), ureteroscopic lithotripsy 

(URSL) and extracorporeal shock wave lithotripsy 

(ESWL)(Lim et al., 2022; Wang et al., 2020).  

European and American guidelines suggest that 

Medical expulsive therapy (MET) is an effective 

method for increasing stone passage. MET includes 

prostaglandin inhibitors, calcium channel blockers, 

alpha adrenoreceptor antagonists and 

Phosphodiesterase type 5 inhibitors (PDE5-

Is)(Pricop et al., 2020). Alpha-blockers, preferably 

tamsulosin, are the most commonly used MET 

drugs. Tamsulosin increases stone passage and 

reduces expulsion time by selective ureteral muscle 

relaxation. Different studies reported that tamsulosin 

effectively increases stone passage. Although some 

studies(De Coninck et al., 2019; Hsu et al., 2018) 

show positive evidence for tamsulosin's 

effectiveness, another study(Kava et al., 2019) has 

not confirmed its positive effects.  

It has been found recently that tadalafil (a PDE5-Is) 

is effective for managing lower urinary tract 

symptoms (LUTS). It causes relaxation of prostate 

smooth muscles, thus improving LUTS. Recent 

studies have shown PDE5-Is, along with tamsulosin, 

lead to the increased stone passage and reduced stone 

expulsion time(Marconi et al., 2019). Currently, 

limited comparative studies have been done to 
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analyze effective of tamsulosin and tadalafil for the 

treatment of ureteral stones. Thus, this study aims to 

compare the efficacy of placebo, tamsulosin and 

tadalafil as expulsive medical therapy for removing 

distal ureteral stones.  

Methodology 

The prospective study was conducted in Multan, DI 

Khan & Lahore, from November 2021 to November 

2022. The study included patients aged 18 to 65 

years who had a single distal ureteral stone < 10 mm 

and renal colic. Distal ureteral stones and colic were 

diagnosed using ultrasound or CT scan. Patients who 

were candidates for surgical intervention, had 

resistant renal colic pain, multiple ureteric stones, 

single kidney, GFR ≤30, history of gastric ulcer, 

diabetes, ureteral surgery and usage of nitrates, 

calcium channel blocker and alpha-blocker drugs 

were excluded. The study included 129 subjects with 

distal ureteral stones sized ≤10mm. The informed 

consent of patients was recorded. The ethical board 

of the hospital approved the study.  

The medical history of the subjects was recorded. All 

subjects' serum creatinine and blood urea nitrogen 

(BUN) were measured. A total of 129 topics were 

randomly categorized into 3 groups, A, B and C, 

with 43 subjects each. Group A was administered 

tamsulosin 0.4 mg O.D., Group B was administered 

tadalafil 10 mg O.D., and Group C received placebo 

treatment O.D. Drugs were continued for up to 4 

weeks. Subjects were advised to report any 

complications and pass urine in a filter. They were 

instructed to note the time of stone expulsion and 

report it. Duration and rate of stone expulsion, 

duration and dose of NSAIDs, adverse effects and 

use of analgesic medication were recorded. Stone 

expulsion was confirmed through a CT scan after 4 

weeks. If stones persisted, the endoscopic 

intervention was done.  

Data were analyzed using SPSS version 23. The chi-

square test was used to compare the frequency of 

variables. T-test was used for diagnosing variance. 

The therapeutic impact of interventional variables 

was determined using the regression model. P-

value< 0.05 was considered statistically significant.  

Results 

The demographic data of the subjects are 

summarized in Table I. The age in group A was 

36±11.45 years, in group B 36.24±11 years, and 

group C 36.7±11.33 years. The difference between 

sex, age, BMI and stone size among the three groups 

was not statistically significant (Table I). 94 (72%) 

subjects underwent CT scans to diagnose ureteral 

stones. 

 

Table I Demographic data of study sample 

Variables Group 

A 

(n=43) 

Group 

B 

(n=43) 

Group 

C 

(n=43) 

P 

val

ue  

Female/m

ale 

20/23 21/22 20/23 0.97 

Age 

(years) 

36±11.4

5 

36.24±1

1 

36.7±11.

33 

0.98 

BMI 

(kg/m2) 

26.88±1.

75 

26.41±1.

82 

26.12±1.

84 

0.28

6 

Stone size 

(mm) 

6.94±1.5

6 

6.85±1.6

4 

6.89±1.4

7 

0.97

8 

  

The frequency of expulsion of stones in groups A, B 

and C was 72.09%, 62.7% and 56.0%, respectively; 

this difference was statistically insignificant 

(p=.294). The mean time of expulsion in groups A, 

B, and C was 17.65±1.2 days, 21.23±1.15 days and 

22.35±1.16 days, respectively (p=.46). Mean dose of 

NSAIDs in groups A, B and C was 

819.19±619.04mg, 1057.01±502.2mg and 

1094±502.2mg respectively. The tamsulosin group 

had significantly lower usage than other groups 

(p=.038); however, the difference between groups B 

and C was insignificant (Table II).  

8(18.6%) patients in the tadalafil group complained 

of headache; it was significantly higher in tamsulosin 

group 3 (6.9%) and placebo group 0 (0%) (p=.011). 

In group A, 2(4.6%) subjects had retrograde 

ejaculation, and 3 (6.9%) had orthostatic 

hypotension; none of these complications occurred in 

group B (P=.106). A total of 6 subjects had 

backache, of which 2(4.6%) were in group A and 

4(9.3%)in group B (p=.126). A total of 8 subjects 

reported dizziness, of which 5 were in group A and 3 

in group B (P=.069). Frequency of endoscopic 

intervention after unsuccessful MET in groups A, B 

and C was 14 (32.5%), 18 (41.8%) and 20 (46.5%), 

respectively; the difference in frequency of 

endoscopic treatment among all groups was not 

significant (P=.294). 

Table II Clinical outcomes 

Outcome Group A 

(n=43) 

Group B 

(n=43) 

Group C 

(n=43) 

P value 

Frequency of stone expulsion (n 

(%)) 

31(72.09%) 27(62.7%) 24(56.0%) 0.294 

Time of stone expulsion (days) 17.65±1.2 21.23±1.15 22.35±1.16 0.46 

Dose of NSAID required (mg) 819.19±619.04 1057.01±502.2 1094±502.2 0.038 
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Duration of analgesic requirement 

(days) 

9.6±5.09 14.5±7.7 12.4±21.27 0.004 

Side effects (n(%)) 13(30.2%) 13 (30.2%) 1(2.3%) 0.002 

Discussion  

Distal ureteral stones are quite symptomatic. MET is 

the highly recommended procedure for stone 

expulsion. In this study, the frequency of stone 

expulsion in groups A, B and C was 72.09%, 62.7% 

and 56.0%, respectively. However, some studies 

show that tadalafil more effectively facilitates stone 

expulsion than tamsulosin (Gnyawali et al., 2020; 

Ouyang et al., 2020). Another study showed that 

compared to a placebo, tadalafil significantly 

improves stone expulsion(Parikh et al., 2019). 

Regarding stone expulsion time, the mean time of 

expulsion in tamsulosin, tadalafil and placebo were 

17.65±1.2 days, 21.23±1.15 days and 22.35±1.16 

days, respectively. A previous study showed that 

stone expulsion time in tadalafil is significantly 

higher than in tamsulosin(Parikh et al., 2019). 

In this study, the tamsulosin group had a lower 

analgesic requirement than the tadalafil group. 

Interestingly, this finding contrasts with previous 

studies(Gnyawali et al., 2020; Kızılay et al., 2019), 

which showed that tadalafil reduces analgesic 

requirements. However, a recent study showed that 

the tadalafil group had a significantly higher 

analgesia requirement than the tamsulosin group(Li 

et al., 2019). In the current study, side effects were 

well tolerated, transient and mild to moderate in all 

groups. It may be because of the young study 

population. The placebo group had a lower rate of 

side effects than the tadalafil and tamsulosin groups, 

which had an equal incidence of adverse effects. 

Another study shows that the tadalafil group has 

more negative effects like orthostatic hypotension, 

backache, dizziness, and headache than 

tamsulosin(Sun et al., 2018) as headaches may result 

in different types of pain, which limits the 

prescription of tadalafil. However, due to its 

effectiveness in stone expulsion, it has been 

increasingly used. A study showed that though 

tadalafil cannot completely replace tamsulosin, 

combining both yields very beneficial 

results(Sebastianelli et al., 2020). Our study has 

some limitations. It was a single-centred study; 

therefore, further broader research is required to 

validate the results.  

Conclusion  

Though tamsulosin and tadalafil are well tolerated, 

effective and safe, tamsulosin has higher efficacy 

than tadalafil as MET.  

 

Conflict of interest  

 

The authors declared no conflict of interest. 

References  

De Coninck, V., Antonelli, J., Chew, B., Patterson, J. 

M., Skolarikos, A., and Bultitude, M. (2019). 

Medical expulsive therapy for urinary stones: 

future trends and knowledge gaps. European 

urology 76, 658-666. 

Gnyawali, D., Pradhan, M. M., Sigdel, P. R., 

Parajuli, P., Chudal, S., Poudyal, S., 

Chapagain, S., Luitel, B. R., Chalise, P. R., 

and Sharma, U. (2020). Efficacy of 

Tamsulosin plus Tadalafil versus Tamsulosin 

as Medical Expulsive Therapy for Lower 

Ureteric Stones: A Randomized Controlled 

Trial. Advances in urology 2020. 

Hsu, Y.-P., Hsu, C.-W., Bai, C.-H., Cheng, S.-W., 

Chen, K.-C., and Chen, C. (2018). Silodosin 

versus tamsulosin for medical expulsive 

treatment of ureteral stones: A systematic 

review and meta-analysis. PLoS One 13, 

e0203035. 

Kava, B. R., Verbeek, A. E., Wruck, J. M., and 

Gittelman, M. (2019). Tamsulosin 

dispensation patterns in the United States: a 

real-world, longitudinal, population claims 

database analysis. Translational andrology 

and urology 8, 329. 

Kızılay, F., Ülker, V., Çelik, O., Özdemir, T., 

Çakmak, Ö., Can, E., and Nazlı, O. (2019). 

The evaluation of the effectiveness of 

Gilaburu (Viburnum opulus L.) extract in the 

medical expulsive treatment of distal ureteral 

stones. Turkish Journal of Urology 45, S63. 

Li, J. K., Qiu, S., Jin, K., Zheng, X. N., Tu, X., Bi, S. 

W., Liao, X. Y., Bao, Y. G., Yang, L., and 

Wei, Q. (2019). Efficacy and safety of 

phosphodiesterase type 5 inhibitors for the 

treatment of distal ureteral calculi of 5 to 10 

mm in size: A systematic review and network 

meta‐analysis. The Kaohsiung Journal of 

Medical Sciences 35, 257-264. 

Lim, I., Sellers, D. J., and Chess‐Williams, R. 

(2022). Current and emerging 

pharmacological targets for medical expulsive 

therapy. Basic & Clinical Pharmacology & 

Toxicology 130, 16-22. 

Liu, H., Wang, S., Zhu, W., Lu, J., Wang, X., and 

Yang, W. (2020). Comparative efficacy of 22 

drug interventions as medical expulsive 

therapy for ureteral stones: a systematic 

https://doi.org/10.54112/bcsrj.v2023i1.190


Biol. Clin. Sci. Res. J., Volume, 2023: 193                                                                                    Seerwan et al., (2023)         

[Citation: Seerwan, M., Ahmad, I., Adnan, M., Shafi, H., Saifullah., Hussain, M. (2023). Comparative analysis of 

tamsulosin and  tadalafil as medical expulsive therapy for  ureteral  stone. Biol. Clin. Sci. Res. J., 2023: 193. doi: 

https://doi.org/10.54112/bcsrj.v2023i1.193] 

4 
 

review and network meta-analysis. 

Urolithiasis 48, 447-457. 

Marconi, M., Pavez, P., San Francisco, I., and 

Narvaez, P. (2019). Priapism induced by use 

of tamsulosin: a case report and review of the 

literature. Archivio Italiano di Urologia e 

Andrologia 91. 

Ouyang, W., Sun, G., Long, G., Liu, M., Xu, H., 

Chen, Z., Ye, Z., Li, H., and Zhang, Y. 

(2020). Adjunctive medical expulsive therapy 

with tamsulosin for repeated extracorporeal 

shock wave lithotripsy: a systematic review 

and meta-analysis. International braz j urol 

47, 23-35. 

Parikh, C., Gurjar, V., and Shah, S. (2019). 

Tamsulosin versus tadalafil as medical 

expulsive therapy of distal ureteric stones: a 

comparative study. International Surgery 

Journal 6, 982-988. 

Pricop, C., Șerban, D., Șerban, I., Cumpanas, A., and 

Puia, D. (2020). Does silodosin offer better 

results than tamsulosin as medical expulsive 

treatment after shock wave lithotripsy for 

single distal ureteric stones? Videosurgery 

and Other Miniinvasive Techniques 15, 602-

607. 

Schlomer, B. J. (2020). Urologic treatment of 

nephrolithiasis. Current opinion in pediatrics 

32, 288-294. 

Sebastianelli, A., Spatafora, P., Morselli, S., 

Vignozzi, L., Serni, S., McVary, K., Kaplan, 

S., Gravas, S., Chapple, C., and Gacci, M. 

(2020). Tadalafil alone or in combination 

with tamsulosin for the management for 

LUTS/BPH and ED. Current Urology 

Reports 21, 1-12. 

Sun, X., Guan, W., Liu, H., Tang, K., Yan, L., 

Zhang, Y., Zeng, J., Chen, Z., Xu, H., and Ye, 

Z. (2018). Efficacy and safety of PDE5-Is and 

α-1 blockers for treating lower ureteric stones 

or LUTS: a meta-analysis of RCTs. BMC 

urology 18, 1-12. 

Tzelves, L., Mourmouris, P., and Skolarikos, A. 

(2021). Comparison of current guidelines on 

medical management of stone disease. 

Archivos Espanoles de Urologia 74, 171-182. 

Wang, Y., Chang, X., Li, J., and Han, Z. (2020). 

Efficacy and safety of various surgical 

treatments for proximal ureteral stone≥ 

10mm: A systematic review and network 

meta-analysis. International braz j urol 46, 

902-926. 

 

             
Open Access This article is licensed under a 

Creative Commons Attribution 4.0 International 

License, which permits use, sharing, adaptation, 

distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the 

original author(s) and the source, provide a link to 

the Creative Commons licence, and indicate if 

changes were made. The images or other third party 

material in this article are included in the article’s 

Creative Commons licence, unless indicated 

otherwise in a credit line to the material. If material 

is not included in the article’s Creative Commons 

licence and your intended use is not permitted by 

statutory regulation or exceeds the permitted use, 

you will need to obtain permission directly from the 

copyright holder. To view a copy of this licence, 

visit http://creativecommons.org/licen ses/by/4.0/. © 

The Author(s) 2023 

https://doi.org/10.54112/bcsrj.v2023i1.190
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

