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Background Tamsulosin, an alpha-blocker in medical expulsive therapy, selectively relaxes ureteral smooth muscle,
while Tadalafil, a PDE5-Is, is recommended for treating lower urinary tract symptoms.

Methods This study compares the effectiveness of Tadalafil and Tamsulosin as medical expulsive therapy for distal
ureteric stones at the Urology Department, Beni-Suef University Hospital, Egypt, using baseline demographics, preop-

Results A randomized comparative study that is prospective and was from March 2019 to March 2021. Although
280 instances were eligible, 30 were eliminated & 250 were randomized, and only 164 patients completed the study.
83 patients were in the study Tadalafil group (Group A), 54 males (65.1%) & 29 (34.9%) and 81 patients were assigned
to the Tamsulosin group (Group B), 47 males (58%) &34 females made up the Tadalafil group (Group A). The study
was completed by 34 females (42%). Additionally, there was a significant difference in the meantime for stone expul-
sion between groups A (8.8+3.1 days) and B (10.8+3.4 days, (p=0.001). With fewer episodes of colic, Group A needed

Conclusions Tadalafil is a safer and more effective treatment for 5-9 mm lower ureteric end stones, offering a higher
stone expulsion rate, earlier passage, lower analgesic requirements, and fewer colic episodes.

1 Background
One of the urologic conditions that is most frequently
diagnosed, having a high incidence and significant clini-
cal and financial burden on the healthcare system, is
nephrolithiasis [1].

The incidence rate of urinary stones is on a constant
rise; hence, it is the interest of urologists all over the
world. Stones lodged in the ureter, especially the distal
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ureter, are the most common types of cause of loin pain
and urine flow obstruction [2].

Many factors can affect the passage of ureteric stones,
such as size, stone location, number, ureteric spasm, peri-
stalsis, ureteric anatomy, mucosal edema or inflamma-
tion [3].

Due to the high incidence of spontaneous distal ure-
teric stone passage, medical expulsive therapy (MET) is
the most important noninvasive treatment for small-
sized distal ureteric calculi [4] involving various treat-
ments like a-adrenergic blockers, calcium channel
blockers, NSAIDs, and corticosteroids. These treatments
help increase stone passing rates by blocking receptors

[5].
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Monotherapy with tadalafil or tamsulosin similarly
improved lower urinary tract symptoms had already been
demonstrated. Managing LUTS with monotherapy in the
form of Tadalafil or Tamsulosin has become an estab-
lished line of treatment [6].

With the demonstration of in vitro effects of phos-
phodiesterase-5 inhibitor (PDE5i) sildenafil, vardenafil,
and tadalafil on isolated human ureteral smooth muscle,
interest in the use of PDE5i as MET has increased [7].

Hence, drugs classically used to expel stones relied on
ureteral smooth muscle relaxation by blocking alpha-1
receptors. One of the often prescribed alpha-1 blockers
is Tamsulosin [8].

PDE5 inhibitors, a modern medication, are used to
expel lower ureteric stones by stopping the breakdown of
cAMP and cGMDP, causing smooth muscle relaxation and
making stone passage easier. Tadalafil, a selective PDE5is,
was approved for erectile dysfunction (ED)-related LUTS
[9].

Over the last few years, there has been a growing inter-
est in the employment of PDE5 as MET upon the show-
ing of in-vitro actions of Tadalafil on isolated human
ureteral smooth muscle [7, 8, 10].

Several studies have shown an additional benefit
when using Tadalafil in combination with Alfa blockers
[11-13].

Tadalafil, as a sole treatment for distal ureteric stones,
offers benefits like safety, effectiveness, and potential
improvement in coexisting ED, but it remains controver-
sial and requires more scientific support. [14—16]

Therefore, we aimed to add to the body of evidence
in support of Tadalafil as an optimal single-drug MET
option.

1.1 Objective
To compare the effectiveness of Tadalafil and Tamsulosin
as medical expulsive therapy for distal ureteric stones.

2 Methods
Study design A prospective randomized controlled dou-
ble blinded trial.

Study Setting The study, conducted from March 2019
to March 2021, involved participants from the Urology
Department at Beni-Suef University Hospital in Egypt.

2.1 Inclusion criteria

Patients with unilateral single symptomatic lower ure-
teric stones, patients who was between the ages of 16 and
60 years, and stones measuring 5 to 9 mm in size were
included.
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2.2 Exclusion criteria

Patients with bilateral or multiple ureteric stones, a
ureteric stone in solitary kidney, active urinary tract
infection, moderate to marked hydronephrosis as docu-
mented by ultrasound, and chronic, or acute renal fail-
ure were excluded from the study.

2.3 Intervention
Pre-intervention steps

— Urological assessment of the patient’s urologi-
cal history, medical, sexual, and drug history was
reviewed, along with a clinical examination of the
abdomen and prostate.

— Laboratory assessment: routine lab (urinalysis and
culture, blood picture and kidney function tests).

— Radiological assessment was a Non-contrast com-
puted tomography scan (NCCT), ultrasound (US)
imaging of the urinary tract and plain X-ray of the
kidneys, ureters and bladder (KUB) radiograph.

2.4 Technique

Patients were divided into 2 groups randomly via a
sealed envelope system, achieving nearly equal-sized
treatment groups. The study was double-blinded (both
researchers and patients didn’t know the active ingredi-
ent). The tablets were prepared by specialized pharma-
cists who knew each type of the tablet. The tablets were
similar in shape and color.

Group A Patients who took 5 mg of tadalafil orally
every day.

Group B Patients who took 0.4 mg of tamsulosin
hydrochloride orally every day.

Each group’s patient got the anticipated care, which
consists of:

(1) Proper hydration, consuming 3 L or more of water
daily; (2) 50 mg of oral diclofenac taken on demand (3)
Parenteral ketorolac 30 mg ampoules on demand; (4) 4
mg ampoules of ondansetron hydrochloride, a paren-
teral antiemetic administered on demand; (5) Limiting
salt in the diet.

A ureteroscopy was performed, and treatment termi-
nated when uncontrollable discomfort, fever, a shift in
the degree of hydronephrosis from mild to moderate or
severe as documented on follow-up by ultrasonogra-
phy, and the inability to expel the stone after four weeks
occurred.

Assessments of the stone expulsion rate, time of
expulsion, pain episodes, and total analgesic usage were
part of the follow-up.
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Follow-up radiologically on the cases: Use ultra-
sonography to monitor any changes in the degree of
hydronephrosis, KUB to check for radiopaque stones,
and CT KUB to ensure that the stone has completely
cleared.

2.5 Ethical consideration

The Review Board, an ethical committee, granted its
approval (approval number: FMBSUREC/30042019/
Saleh). After being fully briefed about the purpose of the
study, participants were told about the goal and benefits
of the analysis. Participants in the study voluntarily pro-
vided their consent. Furthermore, written consent was
granted beforehand. For the participants, the confidenti-
ality of the gathered data was guaranteed.

2.6 Study outcomes

In this study, we sought to assess the efficacy of tamsu-
losin, which is currently controversial in passing stones
with tadalafil, among patients with distal ureteral stones
since the reported results of the studies cannot defini-
tively answer whether the rate and time of stone expul-
sion and analgesic requirement time are the same among
patients treated with tamsulosin and tadalafil or not.

2.7 Statistical analysis

2.7.1 Statistical method

The study used G power version 3.1 for Microsoft 10
Windows to calculate sample size based on time to expul-
sion, resulting in 152 patients, with 76 in each arm and 83
to overcome dropout or follow-up.

The study used SPSS version 17 to analyze data, pre-
senting means, standard deviations, ranges, frequencies,
and percentages. Statistical significance was determined
using unpaired Student t-test and chi-square test (Fig. 1).

3 Results

The study included 83 Tadalafil and 81 Tamsulosin
patients, with a mean age of 36.3+7.8 years in Group A
and 38.6+ 8.2 years in Group B. The male-to-female ratio
was 1.9 in Group A and 1.4 in Group B. Comorbidities
were comparable in both groups (Table 1).

As regards the Table 1 there is a positive statistical asso-
ciation between comorbidities in the use of both medica-
tions, with no significant statistical difference between 2
groups related to demographic data, age, or sex.

Group A had no significant difference in hospital vis-
its but required less Diclofenac Sodium administration,
a higher stone expulsion rate, and a shorter mean time
for stone expulsion compared to Group B (Table 2 and
Fig. 2).

The study found no significant difference in drug-
related adverse effects between groups, except for
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headache, and 87% of male patients experienced penile
tumescence without priapism in Group A. Ejaculatory
dysfunction was significantly higher in Group B (Table 3).

As regards Table 3, Headache is the predominant side
effect in group A, then gastritis, but in group B, headache,
Postural hypotension & backache are equal in incidence.

The median time to stone expulsion in the tadalafil
group was 8 days (95% CI was 7.37-8.63) and 10 days
(95% CI was 8.825-11.17) in the tamsulosin group. A sta-
tistically significant difference was evident between both
groups regarding the time to expulsion and regarding the
expulsion rate (85.5% vs. 76.1%, respectively).

4 Discussion

Ureteric stones constitute only one-fifth of urinary tract
calculi. They are the most responsible for 25% of symp-
toms related to urolithiasis. However, the literature has
shown distal ureteric calculi to be the most liable to
spontaneous passage, reaching 98% for stones under
5 mm and up to 51% for stones ranging from 5 to 10 mm.
(14]

Distal ureteric calculi are most likely to spontaneously
pass, influenced by factors like burden, density, location,
and spasm [15]. Medical therapy has been proven over
the years to be a useful adjunct to observation [16]. In
Abdel Rahim et al., patients were classified into 3 (Talada-
fil, Tamsulin and Placebo) groups of participants, while
in Hasan et al. [17] patients were divided into Taladafil
and Placebo groups. In Kumar et al. [11] patients were
divided into Taladafil, Tamsulin and silodosin groups
Table 4. In Abdel Rahim et al. [18] there is no statistically
significant difference between the three groups.

In our study and Goyal et al. [5] patients were classi-
fied into 2 groups (Taladafil, and Tamsulin), in our study,
no significant statistical difference between the 2 groups
related to demographic data, age, or sex. In our study,
Stone size was varied from 5 to 9 mm with mean+SD
stone size in mm in the group of Taladafil (7.4 +1.3) and
in the group of Tamsulin (7.2+1.3) (P value=0.261). In
our study, Seitz et al. [8] and Hada et al. [19] research:
Medical therapy has been proven to be a useful adjunct
to observation. Conservative approaches are preferred
due to less associated morbidity [15]. Tamsulosin is
widely used to relax smooth muscles and facilitate stone
passage [8].

PDES5 is, relax smooth muscles and increase ureteric
stone passage [5]. Kumar et al. [11] study found that
Tadalafil combined with Tamsulosin caused higher stone
expulsion rates, lower time to expulsion, and lower anal-
gesic requirement and hospitalization for colic com-
pared to Tamsulosin alone. Rahman et al. [13] found a
significant difference in stone expulsion rate between
Sildosin plus Tadalafil (90%) and Tamsulosin (57.5%),
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Fig. 1 Flow diagram of the study:
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Table 1 Patients, urinary tract and stones characteristics:
Items Tadalafil group Tamsulosin group Test value P value
(N=83) (N=81)
Age (mean+SD) 364+7.8 386+82 T=31 0.078
Gender (no. %) X?=085 0354
Male 54(65.1%) 47(58.0%)
Female 29(34.9%) 34(42.0%)
Comorbidities 1.5 0.505
No 75 (90.4%) 72(88.9%)
DM 5 (6%) 3(3.7%)
HTN 3 (3.6%) 6 (7.4%)
Stone size (mm) (mean +£SD) 74+13 72+13 T=12 0.261
T:T value of indpendent t test
X2: Chi-Squared test
" P-value is significant
DM Diabetes mellitus, HTN Hypertension
Table 2 Outcomes of the study:
Items Tadalafil group Tamsulosin group Test value P value
(N=83) (N=81)
Dose of analgesic used (mg) 834.9+240.1 925.9+238.1 T=59 0.016*
Number of hospital visits 0.204
None 10(12.0%) 12(14.8%) X =46
Once 55(66.3%) 42(51.9%)
Twice 17(20.5%) 23(28.4%)
Thrice 1(1.2%) 4(4.9%)
Expulsion rate 71(85.5%) 58(71.6%) X=49 0.029*
Time to expulsion/days (mean +SD) 88+3.1 108+34 T=134 <0.001*

T:T value of independent t test
X2 Chi-Squared test
" P-value is significant

with a shorter mean time to stone expulsion and fewer
pain episodes. Gnyawali et al. [12] study found that the
expulsion rate of Tamsulosin was 50% compared to 64%
when combined with Tadalafil. A study on single-drug
MET revealed that Tadalafil and Tamsulosin had lower
stone expulsion rates (66.7%) and time to stone expulsion
(83.3%) compared to Sildosin [16]. A study by Bahadur
et al. [15] found higher expulsion rates for Tadalafil as
monotherapy compared to Tamsulosin but lower times
for expulsion and similar side effects. Our study found
that Tadalafil showed the superior time to expulsion
compared to both drugs in resolving stones. In contrast
to Goyal’s study, Tamsulosin was found to be more effec-
tive than Tadalafil in terms of stone expulsion rate and

time required, also in both studies, there was significantly
higher retrograde ejaculation [14].

MET aids in ureteric stone passage, reduces stone
expulsion time, reduces renal colic risk, and reduces anal-
gesic use. Our finding is similar to Bahadur et al’s study
[15]. In our study Kumar’s trial found no significant drug-
related side effects, except headache and tumescence in
the Tadalafil group, but all side effects were well tolerated
and comparable between research groups [11].

The study, despite its limited number of patients and
lack of a placebo group, is one of the few investigating
Tadalafil as a sole treatment for managing lower ureteric
stones.
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Fig. 2 Survival analysis for comparison between the study groups regarding the time to stone expulsion
Table 3 Drug-related side effects:
Items Tadalafil group Tamsulosin group Test value P value
(N=83) (N=81)

Headache 22(26.5%) 8(81%) X*=67 0.010*
Postural hypotension 11(13.3%) 8(9.9%) X2=04 0.499
Gastritis 15(18.1%) 10(12.3%) X=1.1 0.308
Backache 10(12%) 8(9.9%) X*=02 0.856
Runny nose 4(4.8%) 2(2.5%) X’=06 0.682
Retrograde ejaculation 0/54 (0%) 7/47 (14.9%) X’=86 0.003*
Tumescence 47/54 (87%) 0/47 (0%) X’=76 <0.001*
T:T value of independent t test
X2 Chi-Squared test
" P-value is significant
Table 4 Distal ureteric stone expulsion rates for different drugs in different studies
Study Tamsulosin Tadalafil Tamsulosin + Tadalafil Silodosin Placebo
Our present study 58% 71% - - -
Bahadur et al. [15] 61% 84.1% - - -
Gnyawalietal. [12] 50% - 64% - -
Kumar et al. [16] 64.4% 66.7% - 83.3% -
Hasan etal. [17] - 93% - - 67%
Goyal et al. [5] 73.77% 69.35%
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5 Conclusions

Tadalafil, a safe, effective medication, has a higher stone
expulsion rate than Tamsulosin for distal ureteric calculi,
reducing analgesic requirements and colic episodes.
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