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ABSTRACT 

Background: the International Continence Society (ICS) defined overactive bladder syndrome (OAB) as 

urinary urgency with or without urge incontinence, often accompanied by frequency and nocturia in absence of 

infection. Urinary urgency is the complaint of a sudden compelling desire to void which is difficult to defer 

with patients often suffering from anxiety due to fear of leakage. Urge urinary incontinence is defined as 

involuntary leakage of urine, accompanied or immediately preceded by urgency. Overactive bladder syndrome 

is a symptomatic diagnosis. On the other hand, detrusor overactivity (DO) is an urodynamic finding, 

characterized by involuntary detrusor contractions during the filling phase, which may be spontaneous or 

provoked. These terms aren't interchangeable, as overactive bladder syndrome patients may not have detrusor 

activity on urodynamic testing. 

Aim of the Work: to determine the relation between clinical improvement and urodynamic based 

improvement in patients with overactive bladder syndrome receiving anticholinergic drugs. 

Patients and Methods: this study included thirty eight patients, who presented to the Outpatient Urology 

Clinic at Ahmed Maher Teaching Hospital with symptoms of OAB syndrome. This study design was 

prospective. Patients clinical histories were taken, they were examined thoroughly, and completed an IPSS 

questionnaire. This was followed by a urinalysis, free uroflowmetry and a pelvi-abdominal ultrasound. 

Results: this study included thirty eight patients who were divided into two groups. Group A included twenty 

one patients, fifteen females and six males with mean age of 48.2 years old (21-60), who did not have detrusor 

overactivity in the first urodynamic study. On the other hand, group B included seventeen patients, ten females 

and seven males with mean age of 43.7 years old (18-58), who had detrusor overactivity in the initial 

urodynamic study. Patients in both groups received Solifenacin 10 mg once daily for twelve weeks before 

completing another IPSS questionnaire and undergoing a follow up urodynamic study. 

Conclusion: in this study, we concluded that there was strong correlation between urodynamic and clinical 

improvement in OAB patients after Solifenacin treatment as patients who were improved urodynamicaly reported 

improvement of their symptoms while those with poor urodynamic response reported that their symptoms were 

either the same as before treatment or worse. We also concluded that Solifenacin 10 mg once daily led to significant 

improvement in IPSS results of OAB patients with significant increase in volume to first desire and maximum 

cystometric capacity. 
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INTRODUCTION 

The International Continence Society 

(ICS) defined overactive bladder syndrome 

(OAB) as urinary urgency with or without urge 

incontinence, often accompanied by frequency 

and nocturia in absence of infection. Urinary 

urgency is the complaint of a sudden compelling 

desire to void which is difficult to defer with 

patients often suffering from anxiety due to fear 

of leakage. Urge urinary incontinence is defined 

as involuntary leakage of urine, accompanied or 

immediately preceded by urgency
 [1]

. Overactive 

bladder syndrome is a symptomatic diagnosis. On 

the other hand, detrusor overactivity (DO) is an 

urodynamic finding, characterized by involuntary 

detrusor contractions during the filling phase, 

which may be spontaneous or provoked. These 

terms aren't interchangeable, as overactive bladder 

syndrome patients may not have detrusor activity 

on urodynamic testing 
[2]

. The National 

Overactive Bladder Evaluation (NOBLE) program 

was developed to estimate the prevalence of OAB 

and its burden in the United States, assess the 

influence of sex on OAB and its symptoms and 

determine the impact of OAB on quality of life, 

sleep, and general mental health. 5,204 

participants completed the study that showed an 

overall OAB prevalence of ~16% with no 

significant differences between the two sexes. 

(16% in men, 16.9% in women) 
[3]

 . The study 

demonstrated that OAB without urge incontinence 

(OAB dry) was more common in men than in 

women. OAB with urge incontinence (OAB wet) 

increased with age in both sexes, increasing from 

2% to 19% in women after the age of 44 years and 

from 0.3% to 9% in men with a marked increase 

after 64 years. While the prevalence of OAB with 

and without urge incontinence in women was 

similar (9.3% and 7.6%), in men the prevalence of 

OAB wet (2.6%) was much lower than the 

prevalence of OAB dry (13.4%) 
[3]

. The difference 



Correlation between Clinical and Urodynamic Improvement in Patients …. 

 

5357 

 

between males and females in urge incontinence 

could be attributed to the anatomical and 

physiological differences in urinary continence 

mechanisms such as a shorter female urethra and 

the effect of pregnancy and vaginal delivery on 

the pelvic floor 
[4]

. It also revealed that men and 

women with OAB had clinically and statistically 

significant lower quality of life and poorer quality 

of sleep than did controls after adjusting for co 

morbid illnesses 
[5]

. An online survey of US 

women with OAB, 39 % reported that OAB 

interfered with daily activities, with 12% staying 

at home because of their symptoms; 38 % 

reported decreased physical activities, while 34 % 

attributed weight gain to OAB because of an 

inability to exercise. Women with OAB were also 

significantly more likely than those without OAB 

to report disturbed sleep, decreased self-esteem, 

decreased sexuality, and feelings of overall 

declining health 
[6]

. An important public health 

consideration of OAB is the gap between the 

onset of symptoms and seeking and receiving 

treatment for symptoms as few individuals who 

have OAB seek care. In fact, OAB patients often 

delay seeking treatment or even discussing their 

symptoms with healthcare providers. A study 

found that women who had discussed OAB 

symptoms with a care provider had waited on 

average 3.1 years after the onset of symptoms 

with increased symptom severity as the driving 

force for patients to seek treatment 
[7]

. OAB not 

only diminish overall quality of life, but also 

create additional health problems for patients. 

These include an increased risk of falls and 

fractures, urinary tract infections, sleep 

disturbances, and depression 
[8]

. Some studies 

have identified urinary urgency and urge 

incontinence as risk factors for recurrent falls and 

fractures in the elderly. A study established that 

the odds ratio of a hip fracture in urinary-

incontinent elderly women was twice that in the 

general population while women suffering from 

urge incontinence once weekly had a 26% greater 

risk of sustaining a fall and a 34% greater risk of 

fracture. When incontinence occurred daily, these 

risks increased to 35% and 45%, respectively 
[9]

. 

The economic burden of any disease is 

determined by direct costs, indirect costs, and 

intangible costs. Direct costs include routine care, 

treatment and diagnostic costs. Indirect costs are 

those suffered from lost wages to patients and 

caregivers and lost productivity as a result of 

morbidity. Intangible costs consist of the value of 

pain and the decreased quality of life associated 

with an illness. The total national costs of OAB in 

the U.S are estimated to be $12 billion with 9 

billion more as an indirect cost 
[10]

. Anti 

muscarinic drugs represent the cornerstone of 

medical treatment of OAB. They offer significant 

improvements in patients’ symptoms and quality 

of life. They are generally well tolerated with 

predictable side effects. They exert their action 

through inhibiting acetylcholine, which stimulates 

detrusor contraction via muscarinic receptors. 

They vary according to receptor selectivity and 

adverse effects 
[11]

. Solifenacin succinate is a 

once-daily, oral antimuscarinic agent with two 

dosage forms, 5 mg and 10 mg. it showed 

significant reduction in symptoms of OAB 

(urgency, incontinence, and frequency), and was 

associated with a favorable tolerability profile 
[12]

. 

AIM OF THE WORK  

To determine the relation between clinical 

improvement and urodynamic based improvement 

in patients with overactive bladder syndrome 

receiving anticholinergic drugs. 

PATIENTS AND METHODS 

This study included thirty eight patients, who 

presented to the Outpatient Urology Clinic at Ahmed 

Maher Teaching Hospital with symptoms of OAB 

syndrome. The study was approved by the Ethics 

Board of Ain Shams University and an informed 

written consent was taken from each participant 

in the study. Inclusion criteria: Patients aged 

between 18 - 60 years old, patients who their IPSS 

results were moderate to severe. (Eight or more). 

Exclusion criteria: patients with maximum flow rate 

less than 15 ml/s on free flowmetry, patients with 

pyuria (pus cells >5 WBCs / HPF) whose symptoms 

improved after receiving appropriate medications, 

patients with history of neurological disease, 

neurological surgery or abnormal neurological 

finding during examination, patient who are under 

medical treatment for BPH, patients who suffer from 

bladder lithiasis, patients with history of bladder 

tumors, patients with OAB symptoms and mild IPSS 

score (Seven or less). Methodology: This study 

design was prospective. It included thirty eight 

patients. Patients who were complaining from OAB 

symptoms had their clinical history taken, were 

examined thoroughly, and completed an IPSS 
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questionnaire. This was followed by a urinalysis, free 

uroflowmetry and a pelvi-abdominal ultrasound. 

Those who met the aforementioned criteria were 

enrolled in the study after informing them of the 

nature and purpose of the study and obtaining their 

consent. They underwent an urodynamic study using 

a 7f double lumen urethral catheter in a seated 

position. Filling was done by room temperature 

normal saline. The starting filling rate was 10 ml/min 

and increased gradually to 40 ml/min. Patients were 

divided into two groups. Group A included patients 

without detrusor overactivity on urodynamic study 

while group B included those suffering from detrusor 

overactivity (DO was defined as uninhibited detrusor 

contractions during filling phase that had any of the 

following criteria : amplitude more than 10 cm 

h2o,associated with discomfort or led to leakage). 

Afterwards Solifenacin 10 mg once daily was 

prescribed for patients and another urodynamic study 

scheduled three months later. Before the second 

urodynamic study, patients were asked to complete an 

IPSS questionnaire and repeat the urinalysis to 

exclude infection. After the second study, data 

regarding changes in IPSS results, urge urinary 

incontinence, volume to first desire, maximum 

bladder capacity, PVR and drug side effects was 

collected. Comparison between the two groups was 

done regarding initial IPSS results, improvement in 

IPSS results after treatment, number of patients with 

urge urinary incontinence, changes in urodynamic 

findings after treatment and drug related side effects. 

Statistical analysis: Data were collected, revised, 

coded and entered to the Statistical Package for Social 

Science (IBM SPSS) version 23 (SPSS Inc., 2017 

South Wacker Drive, Chicago, USA). The 

quantitative data were presented as mean plus or 

minus standard deviations (SD) and ranges when 

their distribution found parametric. Also qualitative 

data were presented as number and percentages. 

RESULTS 

Table (1): Showing the demographics of the 

patients included in the study. 

 
Group A 

No.= 21 

Group B 

No.= 17 

Sex 
Male  6 (28.6%) 7 (41.2%) 

Female  15 (71.4%) 10 (58.8%) 

Age Mean 48.2  43.7  

Comparison between group A and group B 

regarding sex and age. 

Table (2): Showing the results in group A before 

and after treatment 

 
Group A 

Difference 
Test 

value 
P-value 

Before After 

IPSS 

results 
Mean 15.3  9.7  -5.6 

-

6.108 
< 0.001 

Volume to 

first desire 
Mean 180  260  +80 11.06 < 0.001 

Maximum 

capacity 
Mean 400  460  +60 7.153 < 0.001 

PVR Mean 20  40  +20 0.067 0.796 

Comparison between before and after in 

group A regarding IPSS results, Volume to first 

desire, maximum capacity and PVR showing 

improvement in IPSS and increase in all 

urodynamic parameters after treatment. 

Table (3): Showing the results in group B before 

and after treatment 

 
Group B Differenc

e 

Test 

value 

P-

value Before After 

IPSS 

results 

Mea

n 
20.7 13.8 -6.9 

-

5.651 

< 

0.001 

Number of 

patients with 

urge urinary 

incontinence 

2(11.8%

) 

1 

(5.9%

) 

 0.366 0.545 

Volume 

to first 

desire 

Mea

n 
150 240 +90 

12.04

3 

< 

0.001 

Maximu

m 

capacity 

Mea

n 
280 370 +90 7.730 

< 

0.001 

PVR 
Mea

n 
30 50 +20 

-

0.614 
0.543 

Comparison between before and after in 

group B regarding IPSS results, Number of patients 

with urge urinary incontinence, Volume to first 

desire, maximum capacity and PVR showing 

improvement in IPSS and increase in all 

urodynamic parameters after treatment. 

Table (4): Comparing the percentage of change in 

group A and group B 

Mean % change 
Group 

A 

Group 

B 

Test 

value 

P-

value 

IPSS results -36.60 -33.33 0.859 0.596 

Volume to first 

desire 
44.44  60.00 2.028 0.051 

Maximum 

capacity 
15.00  32.1 7.045 0.0001 
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The volume to first desire and maximum 

cystometric capacity significantly increased more 

in group B with insignificant difference between 

the two groups in IPSS results denoting that group 

B patients had more improvement in their 

urodynamic parameters although both groups had a 

similar improvement in IPSS results. 

DISCUSSION 

Overactive bladder (OAB) is a common 

condition that affects both physical and mental 

health, with symptoms such as sleep disturbance, 

fall-related injuries, depression and lower quality 

of life. OAB patients are more likely to limit social 

outings, physical activity, and participation in 

social events 
[13]

. The annual direct costs of OAB in 

the US – including diagnostic tests, physician 

visits, medications, treatment procedures, and 

supplies such as pads, diapers, and home care – 

total over $12 billion. This estimated cost is 

comparable to the annual costs of breast cancer 

($12.7 billion) 
[14]

. Anti-muscarinics are the 

mainstay of treatment of OAB syndrome. They 

relieve patients' symptoms and improve their 

quality of life. Solifenacin is a once daily anti-

muscarinic that has more selectivity  on detrusor 

M3 receptors than older anti-muscarinics resulting 

in fewer side effects, so it is associated with better 

compliance 
[15]

. Our study aimed to determine the 

relation between urodynamic findings and clinical 

improvement in OAB patients after Solifenacin 10 

mg once daily for 12 weeks. Hsiao et al. used 

Solifenacin 5 mg once daily for 12 weeks on 648 

OAB patients in order to find the patients' factors 

associated with better therapeutic outcome. They 

found that Female gender, high urgency severity 

score, high Q max, and low PVR were associated 

with better response to Solifenacin 
[16]

. In our work, 

we assessed the outcome of Solifenacin 10 mg 

once daily for 12 weeks on thirty eight OAB 

patients clinically and urodynamicaly. There was 

significant decrease in IPSS results after treatment 

in both groups. In group A, three patients had the 

same IPSS after treatment and one reported a 

higher IPSS while all the other patients had a lower 

IPSS.  In group B, all patients had a better IPSS 

except three patients two of them had a higher 

IPSS, high amplitude uninhibited detrusor 

contractions and diminished volume to first desire 

and maximum bladder capacity. The other patient 

had the same IPSS as before treatment despite 

having improved urodynamic parameters. Burger at 

el. measured the improvement in IPSS in 799 OAB 

patients after administering solifencain 5 or 10 mg 

for 12 weeks according to severity of symptoms. 

There was significant decrease in IPSS results after 

treatment with 20.4% reporting severe IPSS results 

(> 20) before treatment reduced to 2.3%after 

treatment 
[17]

.
 

In our study, the follow up 

urodynamic study showed significant increase in 

the volume to the first desire (P <0.001) in both 

groups. Schiavi et al. used Solifenacin 5mg on 168 

OAB patients for 12 weeks and found significant 

increase in the volume to first desire (P < 0.0001) 
[18]

. On the contrary, Kosilov et al. found a 

significant increase in PVR after Solifenacin 10 mg 

administration in 52 patients for six weeks but the 

average age of the patients was 71.2 years old 

suggesting that the effect of Solifenacin on PVR is 

related to patient's age 
[19]

. Multiple reported side 

effects including dry mouth, constipation and 

blurred vision. The most common and the most 

annoying side effect was dry mouth. In group A, 

33.3% of patients complained of dry mouth while 

29.4% of group B patients had the same complaint. 

Schiavi et al. found the percentage of DO cure 

after treatment to be 77.5%, while Vecchioli et al. 

found it 40% 
[18, 20]

. In this study, we found that 

OAB patients who had DO on their urodynamic 

studies had more increase in their volume to first 

desire and maximum capacity after Solifenacin 

treatment than patients without DO, although there 

was no statistically significant difference in IPSS 

results. The AUA guidelines in 2012 stated that 

Urodynamics should not be used in the initial 

workup of the uncomplicated OAB patient. This 

was agreed upon by Abrams et al., Ruffion et al. 

and Marinkovic et al. who found that urodynamic 

study is indicated after failure of conservative and 

drug therapy to manage OAB symptoms 
[21,22,23]

. 

On the other side, Vecchioli et al. suggested that it 

is important to conduct an urodynamic study in 

patients with OAB, while Naranjo-ortiz et al. 

recommended performing initial urodynamic study 

for OAB wet patients. Rovner et al. suggested 

doing urodynamic study before starting treatment 

in OAB patients with neurogenic lesions, history of 

prior LUT surgery, concomitant bladder outlet 

obstruction, high PVR, mixed urinary incontinence 

and after failure of medical treatment 
[24, 25, 26]

. In 

this study, there was significant improvement in  

IPSS results in both groups associated with 



Sherief Saad Mohamed et al. 

5360 

 

significant increase in volume to first desire and 

maximum bladder capacity, while those patients 

who reported a higher IPSS after treatment had the 

same urodynamic parameters or worse denoting 

strong correlation between clinical and urodynamic 

improvement in OAB patients. 

CONCLUSION 

In this study, we concluded that there was strong 

correlation between urodynamic and clinical 

improvement in OAB patients after Solifenacin treatment 

as patients who were improved urodynamicaly reported 

improvement of their symptoms while those with poor 

urodynamic response reported that their symptoms were 

either the same as before treatment or worse. We also 

concluded that Solifenacin 10 mg once daily led to 

significant improvement in IPSS results of OAB patients 

with significant increase in volume to first desire and 

maximum cystometric capacity. The effect of Solifenacin 

on PVR was insignificant and probably related to age. 

Dry mouth was the most reported side effect. This study 

added to the available evidence that urodynamic studies is 

not indicated in the initial management of OAB patients 

as there was no significant difference between 

improvements in IPSS results in OAB patients 

with/without detrusor overactivity. Urodynamic study 

should be reserved for patients with poor response to 

medical treatment and neurologic patients. 

CONFLICTS OF INTEREST 

There are no conflicts of interest. 

REFERENCES 

1. Abrams P, Cardozo L, Fall M et al. (2002): 
The standardisation of terminology of 

lower urinary tract function. Neurourol 

Urodyn., 21(2):167-178. 

2. Guralnick  M, Grimsby G, Liss M et al. 

(2010): Objective differences between 

overactive bladder patients with and 

without urodynamically proven detrusor 

overactivity. International Urogynecology 

Journal, 21(3):325-9. 

3. Nitti V (2002): Clinical impact of overactive 

bladder. Reviews in Urology,4(4):S2. 

4. Eapen RS & Radomski SB (2016): Review 

of the epidemiology of overactive 

bladder. Research and Reports in 

Urology,8:71. 

5. Reynolds WS, Fowke J, Dmochowski R 
(2016): The Burden of Overactive 
Bladder on US Public Health. Current 
Bladder Dysfunction Reports, 11(1):8-13. 

6. Dmochowski RR, Newman DK (2007): 
Impact of overactive bladder on women 
in the United States: results of a national 
survey. Current Medical Research and 
Opinion, 23(1):65-76. 

7. Wolff GF, Kuchel GA, Smith PP (2014): 
Overactive bladder in the vulnerable 
elderly. Research and reports in 
urology,6:131. 

8. Vetter J, Lai HH (2017): Sleep Disturbance 
and Fatigue Are Associated With More 
Severe Urinary Incontinence and 
Overactive Bladder Symptoms. Urology, 
109:67-73. 

9. Karabulut A, Simavli S , Demirtas Oet al. 
(2018): Evaluation of overactive bladder 
and nocturia as a risk factor for hip 
fracture in women: a matched pair case 
control study.  Journal of Obstetrics and 
Gynaecology,38(2):252-6. 

10. Basra R, Kelleher C (2007): Disease 
burden of overactive bladder: quality-of-
life data assessed using ICI-recommended 
instruments. Pharmacoeconomics, 
25(2):129-42.  

11. Kruse AC, Hu J, Pan AC et al .(2012): 
Structure and dynamics of the M3 
muscarinic acetylcholine receptor. 
Nature; 482(7386):552 

12. Chapple CR, Arano P, Bosch JL et al. 
(2004): Solifenacin appears effective and 
well tolerated in patients with 
symptomatic idiopathic detrusor 
overactivity in a placebo- and tolterodine-
controlled phase 2 dose-finding study. 
BJU international,93(1):71-7. 

13. Kinsey D, Pretorius S, Glover L, 
Alexander T (2016): The psychological 
impact of overactive bladder: A 
systematic review. Journal of Health 
Psychology, 21(1):69-81. 

14. Willis-Gray MG, Dieter AA, Geller EJ 
(2016): Evaluation and management of 
overactive bladder: strategies for 
optimizing care. Research and Reports in 
Urology, 8:113. 



Correlation between Clinical and Urodynamic Improvement in Patients …. 

 

5361 

 

15. Oreskovic S, But I, Banovic M, Goldstajn 
MS (2012): The efficacy and safety of 
solifenacin in patients with overactive 
bladder syndrome. Collegium 
Antropologicum; 36(1):243-8. 

16. Hsiao SM, Lin HH, Kuo HC (2014): 
Factors associated with a better 
therapeutic effect of solifenacin in 
patients with overactive bladder 
syndrome. Neurourology and 
Urodynamics; 33(3):331-4. 

17. Burger M, Betz D, Hampel C, Vogel M 
(2014): Efficacy and tolerability of 
solifenacin in men with overactive 
bladder: results of an observational study. 
World Journal of Urology; 32(4):1041-7.  

18. Schiavi MC, Faiano P, D'Oria O et al. 
(2018): Efficacy and tolerability of 
treatment with mirabegron compared with 
solifenacin in the management of 
overactive bladder syndrome: A 
retrospective analysis. Journal of 
Obstetrics and Gynaecology Research; 
44(3):524-31. 

19. Kosilov K, Loparev S, Ivanovskaya M, 
Kosilova L (2015): A randomized, 
controlled trial of effectiveness and safety 
of management of OAB symptoms in 
elderly men and women with standard-
dosed combination of solifenacin and 
mirabegron. Archives of Gerontology and 
Geriatrics; 61(2):212-6. 

20. Vecchioli-Scaldazza C, Grinta R (2010): 
Overactive bladder syndrome: what is the 
role of evidence of detrusor overactivity 
in the cystometric study? The Italian 
Journal of Urology and Nephrology; 
62(4):355-61. 

 

 

 

 

 

 

 

 

 

21. Abrams P, Chapple C, Khoury S et al. 

(2013): Evaluation and treatment of lower 

urinary tract symptoms in older men. The 

Journal of urology; 189(1):S93-101. 

22. Ruffion A, Castro-Diaz D, Patel HA et al. 

(2013): Systematic review of the 

epidemiology of urinary incontinence and 

detrusor overactivity among patients with 

neurogenic overactive bladder. 

Neuroepidemiology; 41(3-4):146-55. 

23. Marinkovic SP, Rovner ES, Moldwin RM 

et al. (2012): The management of 

overactive bladder syndrome. BMJ-

British Medical Journal; 344(7):e2365. 

24. Vecchioli-Scaldazza C, Morosetti C 

(2016): Comparison of Therapeutic 

Efficacy and Urodynamic Findings of 

Solifenacin Succinate versus Mirabegron 

in Women with Overactive Bladder 

Syndrome: Results of a Randomized 

Controlled Study. Urologia 

Internationalis; 97(3):325-9. 

25. Naranjo-Ortiz C, Clemente-Ramos LM, 

Salinas-Casado J, Mendez-Rubio S 

(2012): Urodynamic approach to female 

urinary incontinence refractory to 

treatment with anticholinergics. Arch Esp 

Urol; 65:879-6.  

26. Rovner ES, Goudelocke CM (2010): 

Urodynamics in the evaluation of 

overactive bladder. Current Urology 

Reports; 11(5):343-7. 

 

 

 


