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Learning objectives:

v Identify the different types of female urinary 
incontinence. 

v The pathophysiology of Bladder over activity.
vReview investigative work up for patients.
vReview the available therapies and their 

prospects.
vDiscuss advances and pitfalls in treatment 

options currently available.



Prevalence 

vPFD (Pelvic Floor Dysfunction) constitute both 
urinary and fecal incontinence as well as Pelvic 
organ prolapse symptoms.

vPFD affect 30% of women in the US and Europe. 
vPrevalence:
25 - 35% in general population 
39 - 64% in pregnant population

vLife time risk of at least one prolapse or 
incontinence procedure is 11.1% (Boyles et all 
1997)

vRepeat surgery for recurrent prolapse or 
incontinence in 29.2% of patients within 4 years of 
primary surgery (Olsen et al 1997).



Background: 

vWomen do experience different 
health problems after child birth.

vAt least 47% of women experience 
at least one or more health 
problems with in 3 months of 
delivery and persist for >6/52 (e.g. 
headache, backache, 
Hemorrhoids, depression, Bowel 
and Bladder symptoms).

vMany women do experience their 
first PFD symptoms during 
pregnancy.



In Australia 

vPrevalence in Australia: Incontinence in 
women varies from 16.5% in 20-40 year olds to 
31% in over 80 year olds. The prevalence 
increases with age; among women, it is 2 fold 
higher in the over 80 age group compared to 
20-40 age group. 

∗(The prevalence of urinary incontinence within the community: A systematic review 
funded by The Australian Commonwealth Department of Health and Aged Care).

vUp to 65% of those women recall that their 
symptoms began either during or shortly after 
childbirth.



In 2010, the total financial cost of incontinence 
in Australia was an estimated $42.9 billion.



Types	of	Urinary	Incontinence:	

vUrodynamic stress incontinence.

vDetrusor over activity.
vMixed. 

vOverflow incontinence. 
vTemporary (UTI).
vFunctional disorder (mobility, cognitive).
vExtra urethral (ectopic ureter or Fistula).



Differential	diagnosis	of	symptoms	
suggestive	of	overactive	bladder	in	women

§ Urinary	tract	infection
§ Prolapse
§ Urethral	obstruction
§ Atrophic	vaginitis
§ Bladder	cancer
§ Interstitial	cystitis
§ Postsurgical	incontinence	
§ Diabetes
§ Congestive	heart	failure	
§ Multiple	 sclerosis
§ Medications/diuretics
§ Neurogenic	bladder
§ Recent	pelvic	surgery
§ Stress	urinary	 incontinence



Clinical evaluation:

vPresenting Symptoms:
�type :SI, UI, insensible leakage
�onset, frequency, duration, 

severity.

vAssociated Symptoms:
�Urinary frequency, nocturia

�Dysuria, bladder pain, 
haematuria

�Voiding dysfunction
�Bowel symptoms: constipation, 

AI
�Effect on sexual function



Urge	Incontinence	

11

International	Continence	
Society	(ICS)	definition	of	

overactive	bladder1

Urgency	with	or	without	urge	
incontinence,	generally	
usually	with	increased	
frequency	and	nocturia

Components of overactive bladder 

Urgency
The	complaint	of	a	
sudden	 compelling	
desire	to	pass	urine	
that	is	difficult	

to	defer

Urgency	Urinary	
Incontinence

The	complaint	of	
involuntary	 loss	of	

urine	that	is	
accompanied	by	or	

immediately	
preceded	by	urgency

Urinary	Frequency
The	need	to	void	

more	than	8	times	in	
a	24-hour	 period

Nocturia
The	complaint	of	

having	to	void	more	
than	once	per	night



Behavioural	therapy	for	overactive	bladder

Education	
reinforcement

Fluid	&	diet	
management

Timed	voiding

Delayed	voiding

Pelvic	floor	
exercises	&	
biofeedback

Behavioural	
modifications	
for	overactive	

bladder

Charts	&	diaries



Management	of	DOA:

vLifestyle	changes	therapy.

vPhysiotherapy.

vPharmacological	therapy.



Lifestyle	changes:	

vDietary: some foods and beverages are thought to 
contribute to bladder leak (not been proven it may be 
reasonable to see if eliminating one or all of them helps):
vAlcohol. 
vCarbonated (+/- Caffeine).
vCoffee and tea (+/- Caffeine).
vCitrus juice and fruits.



Lower	urinary	tract	symptoms	may	result	
from	neurogenic	or	non-neurogenic	causes

∗Lower	urinary	tract	symptoms	suggestive	of	
overactive	bladder

Infective

Neurogenic	
e.g.	multiple	sclerosis,	
spinal	cord	injury,	
Parkinson’s	disease

Post-surgical	
detrusor	overactivity

Idiopathic	detrusor	overactivity

Congenital True	idiopathic



UTI:
SPECIAL CONTRIBUTION

An International Urogynecological Association
(IUGA)/International Continence Society (ICS) joint report
on the terminology for female pelvic floor dysfunction

Bernard T. Haylen & Dirk de Ridder & Robert M. Freeman & Steven E. Swift &
Bary Berghmans & Joseph Lee & Ash Monga & Eckhard Petri & Diaa E. Rizk &

Peter K. Sand & Gabriel N. Schaer

Received: 14 February 2009 /Accepted: 27 July 2009 /Published online: 25 November 2009
# The International Urogynecological Association 2009

Abstract
Introduction and hypothesis Next to existing terminology
of the lower urinary tract, due to its increasing complexity,
the terminology for pelvic floor dysfunction in women may

be better updated by a female-specific approach and
clinically based consensus report.
Methods This report combines the input of members of the
Standardization and Terminology Committees of two Inter-

Bernard T. Haylen, Robert M. Freeman, Steven E. Swift, Joseph Lee,
Eckhard Petri, Diaa E. Rizk, Peter K. Sand, and Gabriel N. Schaer are
members of the Standardization and Terminology Committees, IUGA.
Dirk de Ridder, Robert M. Freeman, Bary Berghmans, Ash Monga,
and Peter K. Sand are members of the Standardization and
Terminology Committees, ICS. Bernard T. Haylen, Dirk de Ridder,
Robert M. Freeman, Steven E. Swift, Bary Berghmans, Ash Monga,
and Peter K. Sand are members of the Joint IUGA/ICS Working
Group on Female Terminology.

B. T. Haylen (*)
St Vincent’s Clinic,
Suite 904, 438 Victoria Street, Darlinghurst,
Sydney 2010 NSW, Australia
e-mail: haylen@optusnet.com.au

B. T. Haylen
University of New South Wales,
Sydney, New South Wales, Australia

D. de Ridder
University Hospital, UZ Leuven,
Leuven, Belgium

R. M. Freeman
Derriford Hospital,
Plymouth, Devon, UK

S. E. Swift
Medical University of South Carolina,
Charleston, SC, USA

B. Berghmans
Maastricht University Hospital,
Maastricht, Netherlands

J. Lee
Mercy Hospital for Women,
Melbourne, Victoria, Australia

A. Monga
Princess Anne Hospital,
Southampton, UK

E. Petri
Klinikum Schwerin,
Schwerin, Germany

D. E. Rizk
Ain Shams University,
Cairo, Egypt

P. K. Sand
Evanston Continence Centre,
Evanston, IL, USA

G. N. Schaer
Kantonsspital,
Aarau, Switzerland

Int Urogynecol J (2010) 21:5–26
DOI 10.1007/s00192-009-0976-9

SPECIAL CONTRIBUTION

An International Urogynecological Association
(IUGA)/International Continence Society (ICS) joint report
on the terminology for female pelvic floor dysfunction

Bernard T. Haylen & Dirk de Ridder & Robert M. Freeman & Steven E. Swift &
Bary Berghmans & Joseph Lee & Ash Monga & Eckhard Petri & Diaa E. Rizk &

Peter K. Sand & Gabriel N. Schaer

Received: 14 February 2009 /Accepted: 27 July 2009 /Published online: 25 November 2009
# The International Urogynecological Association 2009

Abstract
Introduction and hypothesis Next to existing terminology
of the lower urinary tract, due to its increasing complexity,
the terminology for pelvic floor dysfunction in women may

be better updated by a female-specific approach and
clinically based consensus report.
Methods This report combines the input of members of the
Standardization and Terminology Committees of two Inter-

Bernard T. Haylen, Robert M. Freeman, Steven E. Swift, Joseph Lee,
Eckhard Petri, Diaa E. Rizk, Peter K. Sand, and Gabriel N. Schaer are
members of the Standardization and Terminology Committees, IUGA.
Dirk de Ridder, Robert M. Freeman, Bary Berghmans, Ash Monga,
and Peter K. Sand are members of the Standardization and
Terminology Committees, ICS. Bernard T. Haylen, Dirk de Ridder,
Robert M. Freeman, Steven E. Swift, Bary Berghmans, Ash Monga,
and Peter K. Sand are members of the Joint IUGA/ICS Working
Group on Female Terminology.

B. T. Haylen (*)
St Vincent’s Clinic,
Suite 904, 438 Victoria Street, Darlinghurst,
Sydney 2010 NSW, Australia
e-mail: haylen@optusnet.com.au

B. T. Haylen
University of New South Wales,
Sydney, New South Wales, Australia

D. de Ridder
University Hospital, UZ Leuven,
Leuven, Belgium

R. M. Freeman
Derriford Hospital,
Plymouth, Devon, UK

S. E. Swift
Medical University of South Carolina,
Charleston, SC, USA

B. Berghmans
Maastricht University Hospital,
Maastricht, Netherlands

J. Lee
Mercy Hospital for Women,
Melbourne, Victoria, Australia

A. Monga
Princess Anne Hospital,
Southampton, UK

E. Petri
Klinikum Schwerin,
Schwerin, Germany

D. E. Rizk
Ain Shams University,
Cairo, Egypt

P. K. Sand
Evanston Continence Centre,
Evanston, IL, USA

G. N. Schaer
Kantonsspital,
Aarau, Switzerland

Int Urogynecol J (2010) 21:5–26
DOI 10.1007/s00192-009-0976-9

Diagnosis: 

(c) Passive fecal incontinence: such as soiling without
sensation or warning or difficulty wiping clean

(d) Coital fecal incontinence: occurring with vaginal
intercourse.

(iii) Flatal incontinence: complaint of involuntary loss of
flatus [11].

(vi) Fecal (rectal) urgency: sudden, compelling desire to
defecate that is difficult to defer.

(v) Fecal (flatal) urgency incontinence: involuntary loss of
feces (flatus) associated with urgency.

(vi) Straining to defecate: complaint of the need to make an
intensive effort (by abdominal straining or Valsalva) to
either initiate, maintain or improve defecation.

(vii) Feeling of incomplete (bowel) evacuation: complaint
that the rectum does not feel empty after defecation.

(viii)Diminished rectal sensation: complaint of diminished
or absent sensation in the rectum [11].

(ix) Constipation: complaint that bowel movements are
infrequent and/or incomplete and/or there is a need for
frequent straining or manual assistance to defecate.
(Rome II Criteria)10

(x) Rectal prolapse: complaint of external protrusion of
the rectum.

(xi) Rectal bleeding/mucus: complaint of the loss of blood
or mucus per rectum.

Lower urinary tract pain and/or other pelvic pain11

(i) Bladder pain: complaint of suprapubic or retropubic
pain, pressure or discomfort, related to the bladder, and
usually increasing with bladder filling. It may persist or
be relieved after voiding [3].

(ii) Urethral pain: complaint of pain felt in the urethra and
the woman indicates the urethra as the site [3].

(iii) Vulval pain: complaint of pain felt in and around the
vulva [3].

(iv) Vaginal pain: complaint of pain felt internally within
the vagina, above the introitus [3].

(v) Perineal pain: complaint of pain felt between the posterior
fourchette (posterior lip of the introitus) and the anus [3].

(vi) Pelvic pain: the complaint of pain perceived to arise in
the pelvis, not associated with symptoms suggestive of
lower urinary tract, sexual, bowel, or gynecological

dysfunction. It is less well-defined than the above
types of localized pain.

(vii) Cyclical (menstrual) pelvic pain: cyclical pelvic pain
related to menses that raises the possibility of a
gynecological cause.

(viii) Pudendal neuralgia: burning vaginal or vulval
(anywhere between anus and clitoris) pain associat-
ed with tenderness over the course of the pudendal
nerves. Recently, five essential criteria (Nantes
criteria) have been proposed for the diagnosis of
pudendal neuropathy [13]: (a) pain in the anatomical
region of pudendal innervation, (b) pain that is
worse with sitting, (c) no waking at night with pain,
(d) no sensory deficit on examination, and (e) relief
of symptoms with a pudendal block.

(ix) Chronic lower urinary tract and/or other pelvic pain
syndromes (see footnote 11)

Lower urinary tract infection

(i) Urinary tract infection (UTI): scientific diagnosis of
a UTI is the finding of microbiological evidence of
significant bacteriuria and pyuria12 usually accom-
panied by symptoms such as increased bladder
sensation, urgency, frequency, dysuria, urgency uri-
nary incontinence, and/or pain in the lower urinary
tract.

(ii) Recurrent urinary tract infections (UTIs): at least
three symptomatic and medically diagnosed UTI
in the previous 12 months.13 The previous UTI(s)
should have resolved prior to a further UTI being
diagnosed.

(iii) Other related history: e.g. hematuria, catheterization.

Signs

Sign Any abnormality indicative of disease or a health
problem, discoverable on examination of the patient; an
objective indication of disease [1]; or a health problem.

10 Rome II Criteria for Constipation: complaint that bowel movements
are infrequent (<3/week) and need to strain, lumpy or hard stool
bloating, sensation of incomplete evacuation, sensation of anorectal
obstruction or blockage abdominal pain, need for manual assistance,
in more than one quarter of all defecations.
11 The definitions of pelvic pain and especially chronic pelvic pain are
being debated in several societies with a view to simplification and
restructuring of the classification. The chronic (present for at least
3 months) pain syndromes have not been included till consensus is
reached.

12 Commonly suggested criteria for: (1) bacteriuria are >100,000 CFU/ml
on voided specimen or >1,000 CFU/ml on catheterized specimen; (2)
pyuria are >10 WBC/mm3.
13 Recurrent urinary tract infections (UTIs) has not been consistently
defined. There is the difficulty of balancing the practical clinical
definition and the scientific one. Records of diagnostic tests are often
inaccessible over the medium to longer term. With a bias towards the
former category, a definition might be the presence at least three
medically diagnosed UTI over the previous 12 months. “Recur”
strictly means to “occur again” or “be repeated”. This would imply a
minimum of (1) two or more or the more commonly accepted (2) three
or more UTI in the previous 12 months.
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Recurrent UTI: 

(c) Passive fecal incontinence: such as soiling without
sensation or warning or difficulty wiping clean

(d) Coital fecal incontinence: occurring with vaginal
intercourse.

(iii) Flatal incontinence: complaint of involuntary loss of
flatus [11].

(vi) Fecal (rectal) urgency: sudden, compelling desire to
defecate that is difficult to defer.

(v) Fecal (flatal) urgency incontinence: involuntary loss of
feces (flatus) associated with urgency.

(vi) Straining to defecate: complaint of the need to make an
intensive effort (by abdominal straining or Valsalva) to
either initiate, maintain or improve defecation.

(vii) Feeling of incomplete (bowel) evacuation: complaint
that the rectum does not feel empty after defecation.

(viii)Diminished rectal sensation: complaint of diminished
or absent sensation in the rectum [11].

(ix) Constipation: complaint that bowel movements are
infrequent and/or incomplete and/or there is a need for
frequent straining or manual assistance to defecate.
(Rome II Criteria)10

(x) Rectal prolapse: complaint of external protrusion of
the rectum.

(xi) Rectal bleeding/mucus: complaint of the loss of blood
or mucus per rectum.

Lower urinary tract pain and/or other pelvic pain11

(i) Bladder pain: complaint of suprapubic or retropubic
pain, pressure or discomfort, related to the bladder, and
usually increasing with bladder filling. It may persist or
be relieved after voiding [3].

(ii) Urethral pain: complaint of pain felt in the urethra and
the woman indicates the urethra as the site [3].

(iii) Vulval pain: complaint of pain felt in and around the
vulva [3].

(iv) Vaginal pain: complaint of pain felt internally within
the vagina, above the introitus [3].

(v) Perineal pain: complaint of pain felt between the posterior
fourchette (posterior lip of the introitus) and the anus [3].

(vi) Pelvic pain: the complaint of pain perceived to arise in
the pelvis, not associated with symptoms suggestive of
lower urinary tract, sexual, bowel, or gynecological

dysfunction. It is less well-defined than the above
types of localized pain.

(vii) Cyclical (menstrual) pelvic pain: cyclical pelvic pain
related to menses that raises the possibility of a
gynecological cause.

(viii) Pudendal neuralgia: burning vaginal or vulval
(anywhere between anus and clitoris) pain associat-
ed with tenderness over the course of the pudendal
nerves. Recently, five essential criteria (Nantes
criteria) have been proposed for the diagnosis of
pudendal neuropathy [13]: (a) pain in the anatomical
region of pudendal innervation, (b) pain that is
worse with sitting, (c) no waking at night with pain,
(d) no sensory deficit on examination, and (e) relief
of symptoms with a pudendal block.

(ix) Chronic lower urinary tract and/or other pelvic pain
syndromes (see footnote 11)

Lower urinary tract infection

(i) Urinary tract infection (UTI): scientific diagnosis of
a UTI is the finding of microbiological evidence of
significant bacteriuria and pyuria12 usually accom-
panied by symptoms such as increased bladder
sensation, urgency, frequency, dysuria, urgency uri-
nary incontinence, and/or pain in the lower urinary
tract.

(ii) Recurrent urinary tract infections (UTIs): at least
three symptomatic and medically diagnosed UTI
in the previous 12 months.13 The previous UTI(s)
should have resolved prior to a further UTI being
diagnosed.

(iii) Other related history: e.g. hematuria, catheterization.

Signs

Sign Any abnormality indicative of disease or a health
problem, discoverable on examination of the patient; an
objective indication of disease [1]; or a health problem.

10 Rome II Criteria for Constipation: complaint that bowel movements
are infrequent (<3/week) and need to strain, lumpy or hard stool
bloating, sensation of incomplete evacuation, sensation of anorectal
obstruction or blockage abdominal pain, need for manual assistance,
in more than one quarter of all defecations.
11 The definitions of pelvic pain and especially chronic pelvic pain are
being debated in several societies with a view to simplification and
restructuring of the classification. The chronic (present for at least
3 months) pain syndromes have not been included till consensus is
reached.

12 Commonly suggested criteria for: (1) bacteriuria are >100,000 CFU/ml
on voided specimen or >1,000 CFU/ml on catheterized specimen; (2)
pyuria are >10 WBC/mm3.
13 Recurrent urinary tract infections (UTIs) has not been consistently
defined. There is the difficulty of balancing the practical clinical
definition and the scientific one. Records of diagnostic tests are often
inaccessible over the medium to longer term. With a bias towards the
former category, a definition might be the presence at least three
medically diagnosed UTI over the previous 12 months. “Recur”
strictly means to “occur again” or “be repeated”. This would imply a
minimum of (1) two or more or the more commonly accepted (2) three
or more UTI in the previous 12 months.
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UTI

� Bacteria:
� Escherichia coli 80%
� Staphylococcus saprophyticus  10%-15%
� Enterococcus, Klebsiella, Enterobacter, and 

Proteus species are (less common causes).



Predisposing factors 

� 1. Shorter urethra-to-anus distance.
� 2. Local pH and cervicovaginal antibody changes in the 

vagina
� 3. Greater adherence of uropathogenic bacteria to the 

uroepithelium



Risk factors:
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Causative Factors and Pathogenesis
Escherichia coli is the predominant uro-
pathogen (80 percent) isolated in acute 
community-acquired uncomplicated UTIs, 
followed by Staphylococcus saprophyticus 
(10 to 15 percent). Enterococcus, Klebsiella, 
Enterobacter, and Proteus species are less 
common causes.7

In recurrent uncomplicated UTIs, rein-
fection occurs when the initially infecting 
bacteria persist in the fecal flora after elimi-
nation from the urinary tract, subsequently 
recolonizing the introitus and bladder.1 A 
number of host factors appear to predis-
pose otherwise healthy young women to 
recurrent UTIs. These include local pH 
and cervicovaginal antibody changes in the 
vagina; greater adherence of uropathogenic 
bacteria to the uroepithelium; and possibly 
pelvic anatomic differences, such as shorter 
urethra-to-anus distance.

Diabetes mellitus, neurologic conditions, chronic 
institutional residence, and chronic indwelling urinary 
catheterization are important predisposing factors for 
complicated UTIs. In affected patients, organisms that are 
typically less virulent may cause marked illness, although 
E. coli infection remains the most common organism in 
nearly all patient groups. Klebsiella and group B strepto-
coccus infections are relatively more common in patients 
with diabetes, and Pseudomonas infections are relatively 
more common in patients with chronic catheterization. 
Proteus mirabilis is a common uropathogen in patients 
with indwelling catheters, spinal cord injuries, or struc-
tural abnormalities of the urinary tract.7

Risk Factors
The strongest risk factor for recurrent UTIs in young 
women is frequency of sexual intercourse. This and other 
risk factors are listed in Table 1.8 There is no proven asso-
ciation between recurrent UTIs and pre- or postcoital 
voiding patterns, frequency of urination, wiping patterns, 
douching, use of tight undergarments, or delayed voiding 
habits.1,8 A case-control study of postmenopausal women 
found that mechanical and physiologic factors affecting 
bladder emptying (incontinence, cystocele, and postvoid-
ing residual urine) were strongly associated with recurrent 
UTIs.9 An increased postvoid residual urinary volume (i.e., 
more than about 50 mL) is an independent risk factor for 
recurrent UTIs in postmenopausal women.10

A variety of factors place patients at risk of complicated 
UTIs (Table 2),6,11 and recurrent infection is common.

Diagnosis
Common differential diagnoses for recurrent dysuria are 
listed in Table 3.12

Key steps in the diagnostic evaluation for recurrent 
UTIs include confirming the presence of a bacterial 
UTI, assessing the patient for risk factors and predispos-
ing factors for complicated infection, and identifying 
a potentially causative organism. Figure 1 provides an 
algorithm for the assessment of women presenting with 
one or more UTI symptoms.13

Women with one symptom of UTI have an infection 

Table 1. Risk Factors for Recurrent UTIs

Risk factor
Odds ratio (95% 
confidence interval)

Intercourse in the past month

>9 times 10.3 (5.8 to 18.3)

4 to 8 times 5.8 (3.1 to 10.6)

Age at first UTI ≥ 15 years 3.9 (1.9 to 8.0)

Maternal history of UTIs 2.3 (1.5 to 3.7)

New sex partner in the past year 1.9 (1.2 to 3.2)

Spermicide use in the past year 1.8 (1.1 to 2.9)

UTI = urinary tract infection.

Adapted with permission from Scholes D, Hooton TM, Roberts PL, 
Stapleton AE, Gupta K, Stamm WE. Risk factors for recurrent urinary 
tract infection in young women. J Infect Dis. 2000;182(4):1181.

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

A urine culture with greater than 102 colony-
forming units per mL is considered positive in 
patients who have symptoms of UTI. 

C 16

Continuous and postcoital antimicrobial 
prophylaxis have demonstrated effectiveness in 
reducing the risk of recurrent UTIs.

A 19

Cranberry products may reduce the incidence of 
recurrent symptomatic UTIs.

B 23, 25

Use of topical estrogen may reduce the incidence 
of recurrent UTIs in postmenopausal women.

B 26, 27

Treatment of complicated UTIs should begin 
with broad-spectrum antibiotic coverage, with 
adjustment of antimicrobial coverage guided 
by culture results.

C 11

Prophylactic antimicrobial therapy to prevent 
recurrent UTIs is not recommended for patients 
with complicated UTIs.

C 6

UTI = urinary tract infection.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-
quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual 
practice, expert opinion, or case series. For information about the SORT evidence 
rating system, go to http://www.aafp.org/afpsort.xml.



In Post menopausal women

� A case-control study of postmenopausal women found 
that mechanical and physiologic factors affecting 
bladder emptying (incontinence, cystocele, and 
postvoid- ing residual urine) were strongly associated 
with recurrent UTIs.

� An increased postvoid residual urinary volume is an 
independent risk factor for recurrent UTIs in 
postmenopausal women.
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management of recurrent complicated UTIs are listed  
in Table 5.6

REFERRAL

There are no clear guidelines for referral of patients 
with recurrent or complicated UTIs. Most patients with 
recurrent uncomplicated UTIs can be treated by family 
physicians. Patients with complicated UTIs may require 
consultation from subspecialists in urology, infectious 
disease, or renal medicine.

The Authors
CHARLES M. KODNER, MD, is an associate professor in the Department 
of Family and Geriatric Medicine at the University of Louisville (Kentucky) 
School of Medicine. 

EMILY K. THOMAS GUPTON, DO, MPH, is a family physician at Primary 
Care Medical Center, Murray, Ky. At the time this article was written, Dr. 
Gupton was a resident in the Department of Family and Geriatric Medicine 
at the University of Louisville School of Medicine. 

Address correspondence to Charles M. Kodner, MD, University of Lou-
isville School of Medicine, Med Center One Building, Louisville, KY 
40292. Reprints are not available from the authors.

Author disclosure: Nothing to disclose.

REFERENCES 

 1.  Hooton TM. Recurrent urinary tract infection in women. Int J Antimicrob 
Agents. 2001;17(4):259-268.

 2. American College of Obstetricians and Gynecologists. ACOG Practice 
Bulletin No. 91: Treatment of urinary tract infections in nonpregnant 
women. Obstet Gynecol. 2008;111(3):785-794.

 3. Foxman B. Recurring urinary tract infection: incidence and risk factors. 
Am J Public Health. 1990;80(3):331-333.

 4. Ikäheimo R, et al. Recurrence of urinary tract infection in a primary care 
setting: analysis of a 1-year follow-up of 179 women. Clin Infect Dis. 
1996;22(1):91-99.

 5. Gopal M, et al. Clinical symptoms predictive of recurrent urinary tract 
infections. Am J Obstet Gynecol. 2007;197(1):74.e1-74.e4.

 6. Nicolle L; AMMI Canada Guidelines Committee. Complicated urinary tract 
infection in adults. Can J Infect Dis Med Microbiol. 2005;16(6):349-360.

 7. Ronald A. The etiology of urinary tract infection: traditional and emerging 
pathogens. Am J Med. 2002;113(suppl 1A):14S-19S.

 8. Scholes D, et al. Risk factors for recurrent urinary tract infection in young 
women. J Infect Dis. 2000;182(4):1177-1182.

 9. Raz R, et al. Recurrent urinary tract infections in postmenopausal women. 
Clin Infect Dis. 2000;30(1):152-156.

 10. Stern JA, et al. Residual urine in an elderly female population: novel impli-
cations for oral estrogen replacement and impact on recurrent urinary 
tract infection. J Urol. 2004;171(2 pt 1):768-770.

 11. Neal DE Jr. Complicated urinary tract infections. Urol Clin North Am. 
2008;35(1):13-22.

 12. Bogart LM, et al. Symptoms of interstitial cystitis, painful bladder syn-
drome and similar diseases in women [published correction appears in  
J Urol. 2007;177(6):2402]. J Urol. 2007;177(2):450-456.

 13. Bent S, et al. Does this woman have an acute uncomplicated urinary tract 
infection? JAMA. 2002;287(20):2701-2710.

 14. McIsaac WJ, et al. Validation of a decision aid to assist physicians in reduc-
ing unnecessary antibiotic drug use for acute cystitis. Arch Intern Med. 
2007;167(20):2201-2206.

 15. Stamm WE, et al. Diagnosis of coliform infection in acutely dysuric 
women. N Engl J Med. 1982;307(8):463-468.

 16. Hooton TM, et al. Diagnosis and treatment of uncomplicated urinary tract 
infection. Infect Dis Clin North Am. 1997;11(3):551-581.

 17. Warren JW, et al.; Infectious Diseases Society of America (IDSA). Guide-
lines for antimicrobial treatment of uncomplicated acute bacterial cystitis 
and acute pyelonephritis in women. Clin Infect Dis. 1999;29(4):745-758.

 18. Drekonja DM, et al. Urinary tract infections. Prim Care. 2008;35(2):
345-367.

 19. Albert X, et al. Antibiotics for preventing recurrent urinary tract infec-
tion in non-pregnant women. Cochrane Database Syst Rev. 2004;(3):
CD001209.

 20. Sen A. Recurrent cystitis in non-pregnant women. Clin Evid. 2006;(15):
2558-2564.

 21. Schaeffer AJ, et al. Efficacy and safety of self-start therapy in 
women with recurrent urinary tract infections. J Urol. 1999;161(1):
207-211.

 22. Gupta K, et al. Patient-initiated treatment of uncomplicated recurrent uri-
nary tract infections in young women. Ann Intern Med. 2001;135(1):9-16.

 23. Jepson RG, et al. Cranberries for preventing urinary tract infections. 
Cochrane Database Syst Rev. 2008;(1):CD001321.

 24. Sheffield JS, et al. Urinary tract infection in women. Obstet Gynecol. 
2005;106(5 pt 1):1085-1092.

 25. Kontiokari T, et al. Randomised trial of cranberry-lingonberry juice and 
Lactobacillus GG drink for the prevention of urinary tract infections in 
women. BMJ. 2001;322(7302):1571.

 26. Raz R, et al. A controlled trial of intravaginal estriol in postmeno-
pausal women with recurrent urinary tract infections. N Engl J Med. 
1993;329(11):753-756.

 27. Perrotta C, et al. Oestrogens for preventing recurrent urinary tract 
infection in postmenopausal women. Cochrane Database Syst Rev. 
2008;(2):CD005131.

Table 5. Guidelines for the Management of 
Recurrent Complicated UTIs

A single urine specimen with a quantitative count of at least 105 
colony-forming units per mL is consistent with a diagnosis of 
UTI in asymptomatic patients.

If clinically feasible, initiation of antimicrobial therapy should be 
delayed until urine culture results are available.

Parenteral antimicrobial therapy is indicated if patients are 
unable to tolerate oral therapy, have impaired gastrointestinal 
absorption, have hemodynamic instability, or if the infecting 
organism is known or suspected to be resistant to oral agents.

The duration of therapy should be seven days for patients with 
lower urinary tract symptoms, and 10 to 14 days for patients 
with upper urinary tract symptoms or sepsis syndrome.

Patients with chronic use of urologic devices should receive the 
shortest possible duration of therapy to limit antimicrobial 
pressure leading to resistance.

Whenever possible, genitourinary abnormalities should be 
corrected.

Prophylactic antimicrobial therapy to prevent recurrent UTIs is 
not recommended for patients with complicated UTIs.

Suppressive antimicrobial therapy is indicated to prevent 
frequent, recurrent infection for selected patients with 
persistent genitourinary abnormalities.

For young women with catheter-acquired UTIs, treatment of 
bacteriuria persisting 48 hours after catheter removal may be 
considered.

UTI = urinary tract infection.

Information from reference 6.



iAluRil

SODIUM HYALURONATE/SODIUM CHONDROITIN 
SULPHATE Sodium hyaluronate (1.6 % - 800 
mg/50 mL); sodium chondroitin sulphate (2% - 1 g 
/50 mL)



iAluRil

� iAluRil Prefill is indicated to re-establish the 
glycosaminoglycan layers (GAGs) of the urothelial vesical 
tissue in cases in which their loss can cause frequent and 
recurring problems such as:

� Painful Bladder Syndrome (PBS), 
� interstitial cystitis, 
� treatment and prevention of recurrent urinary tract 

infection, 
� cystitis as a result of Bacillus Calmette – Guerin therapy, 

or
� chemical and radiation therapy. 



Pharmacotherapy	for	OAB	

∗ 5 broad classes:
vDecrease detrusor contractility
vIncrease urethral resistance

vDual effects 
vReduce fluid out put (Minirin)

vNeurotoxins



Rational	behind	using	Antimuscarinic agent	in	OAB
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It has been estimated that more than 50 million people
in the developed world are affected by urinary
incontinence, and an abundance of drugs has been
used for treatment (Table 2). As underlined by several
other subcommittees, drugs may be efficacious in
some patients, but they do have side effects, and
frequently are not continued indefinitely. Hence it
would be worth considering them as an adjunct to
conservative therapy. 

Mechanism of action. Antimuscarinics block, more
or less selectively, muscarinic receptors [Abrams and
Andersson, 2007]. The common view is that in
OAB/DO, the drugs act by blocking the muscarinic
receptors on the detrusor muscle, which are stimulated
by ACh, released from activated cholinergic
(parasympathetic) nerves. Thereby, they decrease
the ability of the bladder to contract. However,
antimuscarinic drugs act mainly during the storage
phase, decreasing urgency and increasing bladder
capacity, and during this phase, there is normally no
parasympathetic input to the lower urinary tract
[Andersson, 2004]. Furthermore, antimuscarinics are
usually competitive antagonists. This implies that
when there is a massive release of ACh, as during
micturition, the effects of the drugs should be
decreased, otherwise the reduced ability of the
detrusor to contract would eventually lead to urinary
retention. Undeniably, high doses of antimuscarinics

can produce urinary retention in humans, but in the
dose range used for beneficial effects in OAB/DO,
there is little evidence for a significant reduction of the
voiding contraction [Finney et al., 2006; Figure 7].
However, there is good experimental evidence that the
drugs act during the storage phase by decreasing
the activity in afferent nerves (both C- and Aδ -fibres)
from the bladder [De Laet et al., 2006; Ijima et al.,
2007].

As mentioned previously, muscarinic receptors are
found on bladder urothelial cells where their density
can be even higher than in detrusor muscle. The role
of the urothelium in bladder activation has attracted
much interest [Andersson, 2002; Birder and de Groat,
2007], but whether the muscarinic receptors on
urothelial cells can influence micturition has not yet
been established. Yoshida and colleagues [2004;
2006; 2008] found that there is basal ACh release in
human bladder. This release was resistant to
tetrodotoxin and much diminished when the urothelium
was removed; thus, the released ACh was probably
of non-neuronal origin and, at least partly, generated
by the urothelium. There is also indirect clinical
evidence for release of ACh during bladder filling.
Smith and co-workers [1974] found that in patients with
recent spinal-cord injury, inhibition of ACh breakdown
by use of cholinesterase inhibitors could increase
resting tone and induce rhythmic contractions in the
bladder. Yossepowitch and colleagues [2001] inhibited
ACh breakdown with edrophonium in a series of
patients with disturbed voiding or urinary incontinence.
They found a significant change in sensation and
decreased bladder capacity, induction or amplification
of involuntary detrusor contractions, or significantly
decreased detrusor compliance in 78% of the patients
with the symptom pattern of overactive bladder, but
in no patients without specific complaints suggesting
DO. Thus, during the storage phase, ACh and ATP may
be released from both neuronal and non-neuronal
sources (eg, the urothelium) and directly or indirectly

I. ANTIMUSCARINIC
(ANTICHOLINERGIC) DRUGS

B. DRUGS USED FOR
TREATMENT OF OVERACTIVE

BLADDER SYMPTOMS/
DETRUSOR OVERACTIVITY

Figure 7 : Rationale for use of
antimuscarinics for treatment of
OAB/DO. Blockade of muscarinic
receptors at both detrusor and non-
detrusor sites may prevent OAB
symptoms and DO without depres-
sing the contraction during voiding

ICI 4th edition 2009



The	role	of	muscarinic	receptors	in	bladder	
function

• M2	and	M3	receptors	are	located	in	the	bladder
– M2	receptors	are	thought	to	be	indirectly	involved	with	detrusor	

contraction.	They	may	also	play	a	predominant	role	in	cardiac	function
– Although	less	prevalent,	M3	receptors	are	thought	to	be	

predominantly	responsible	for	the	direct	contraction	of	the	detrusor	
muscle.Organ	system Receptors

Bladder	(detrusor	muscle) M2,	M3
Salivary	glands M1,	M3,	M4
Cardiac	tissue M2
Eye	(ciliary	muscle,	iris) M3,	M5
Gastrointestinal	tract M1,	M2,	M3
Central	nervous	system,
Brain	(cortex	and	hippocampus) M1,	M2,	M3,	M4,	M5





Available	anticholinergic	agents	
and	their	predominant	receptor	affinity

Medication Predominant	receptor	affinity* Metabolism

Oxybutynin M1,	M2,	M3,	M4 Hepatic

Tolterodine M1,	M2,	M3,	M4,	M5 Hepatic

Solifenacin M3 Hepatic

Darifenacin M3 Hepatic

*NOTE:	muscarinic	activity	may	vary	with	assay	and	procedures.	
In	vitro	and	animal	data	do	not	necessarily	predict	human	clinical	effects.



Evidence	in	the	use	of	Antimuscarinic agents	in	
OAB

640

Table 2. Drugs used in the treatment of OAB/ DO. Assessments according to the Oxford system (modified)

Level of evidence Grade of recommendation

Antimuscarinic drugs 
Tolterodine 1 A
Trospium 1 A
Solifenacin 1 A
Darifenacin 1 A
Fesoterodine 1 A
Propantheline 2 B
Atropine, hyoscyamine 3 C

Drugs acting on membrane channels
Calcium antagonists 2 D
K-Channel openers 2 D

Drugs with mixed actions
Oxybutynin 1 A
Propiverine 1 A
Flavoxate 2 D

Antidepressants
Imipramine 3 C
Duloxetine 2 C

Alpha-AR antagonists
Alfuzosin 3 C
Doxazosin 3 C
Prazosin 3 C
Terazosin 3 C
Tamsulosin 3 C

Beta-AR antagonists
Terbutaline (beta 2) 3 C
Salbutamol (beta 2) 3 C
YM-178 (beta 3) 2 B

PDE-5 Inhibitors+
(Sildenafil, Taladafil, Vardenafil) 2 B

COX-inhibitors
Indomethacin 2 C
Flurbiprofen 2 C

Toxins
Botulinum toxin (neurogenic)*** 2 A
Botulinum toxin (idiopathic)*** 3 B
Capsaicin (neurogenic)** 2 C
Resiniferatoxin (neurogenic)** 2 C

Other drugs
Baclofen* 3 C

Hormones 
Estrogen 2 C
Desmopressin# 1 A

+(male LUTS/OAB); * intrathecal; ** intravesical; *** bladder wall; #nocturia (nocturnal polyuria), caution hypona-
tremia, especially in the elderly! 



Evidence:

∗ Oral oxybutynin (IR and ER) – 28-44% dry
∗ Oxytrol – 66% dry
∗

∗ Pharmacology
∗ Half-Life: 2-3 hr (immediate-release); 12-13 hr (controlled-release)
∗ Onset: 30-60 min
∗ Duration: 6-10 hr
∗ Bioavailability: 6% (~1.5-2x higher for controlled release)
∗ Peak plasma time: <1 hr (immediate-release); 12 hr (controlled-release)
∗ Metabolism

∗ hepatic and gut CYP3A4
∗ converted to an active metabolite, N-desethyloxybutynin (N-DEO) by GI 

metabolic pathways, which are bypassed in transdermal delivery, resulting in 
lower N-DEO ratio

∗ Metabolites: N-desethyloxybutynin (N-DEO)
∗ Excretion: feces, urine



Oxybutynin 



Evidence 

� Pharmacology of Oxytrol
¡ same MOA as IR formulation
¡ transdermal system, is designed to deliver oxybutynin 

continuously and consistently over a 3- to 4-day interval after 
application to intact skin

¡ delivers 3.9mg/day
¡ matrix-type transdermal system composed of three layers

÷ Layer 1 (Backing Film)  
¢ thin flexible polyester/ethylene-vinyl acetate film that provides the 

matrix system with occlusivity and physical integrity and protects 
the adhesive/drug layer.



Evidence

∗ Layer 2 (Adhesive/Drug Layer)  
∗ cast film of acrylic adhesive containing oxybutynin and triacetin, 

USP
∗ Layer 3 (Release Liner) 

∗ two overlapped siliconized polyester strips that are peeled off and 
discarded by the patient prior to applying the matrix system

∗ Transdermal administration of oxybutynin bypasses 
the first-pass gastrointestinal and hepatic 
metabolism à reduced formation of the N-desethyl
metabolite
∗ Only small amounts of CYP3A4 are found in skin, limiting 

pre-systemic metabolism during transdermal absorption
∗ The resulting plasma concentration AUC ratio of N-desethyl

metabolite to parent compound following multiple Oxytrol
applications was 1.3:1



Adverse events:



When to refer? 
And “Who” do you refer to?

v Failed conservative 
Management.

v Pain, Haematuria or 
recurrent UTIs (>or=3 in 
6/12)

v Voiding difficulty.
v Suspected fistula.
v Neuropathic bladder.
v Significant pelvic organ 

prolapse.
v Uncertain diagnosis.



Indications	for	Urodynamics:

① Failed to respond to empirical treatment.
② Previous continence surgery.
③ Prior to definitive continence procedure.
④ Prior to prolapse repair accompanying stress 

incontinence.
⑤ Symptoms suggesting of voiding difficulty.
⑥ Presence of neurological disease.



Aim	of	Uds:

�1.	Identify	/	eliminate	detrusor	overactivity	 (it	
influence	treatment	options).
�2.	Identify	/	eliminate	voiding	difficulty	(complicate	
treatment	outcome)
�3.	Confirm	the	presence	of	SI.
�4.	Identify	the	presence	of	prolapse	and	relation	to	the	
bladder	dysfunction	(Boney’s	test)
�5.	Assess	severity	(	help	triage	patients).



Other	treatment	for	OAB:
Botulinum	neurotoxin	



Sacral	nerve	Modulation	
(for	refractory	Bladder	over	activity)



Other Treatment options:

�Electro-magnetic: No evidence that it has 
more effect compared to placebo.  

* A double-blind randomized controlled trial of electromagnetic stimulation of the pelvic floor vs sham therapy in the treatment of 
women with stress urinary incontinence. BJU Int. 2009 May;103(10):1386-90. Gilling PJ, Wilson LC, Westenberg AM, McAllister WJ, 
Kennett KM, Frampton CM, Bell DF, Wrigley PM, Fraundorfer MR.



Other Treatment options: Laser



Other Treatment options: Laser
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Surgery for UI

� Augmentation cystoplasty



Urinary Stress incontinence 
v Incontinence of urine when the intra-vesical 

pressure exceeds the maximum urethral pressure 
in the absence of detrusor activity.

v Presents as: involuntary leakage on effort or 
exertion, or on sneezing or coughing.

v During Urodynamics: the involuntary leakage of 
urine during increased abdominal pressure, in the 
absence of a detrusor contraction. 



NOT A SOLUTION
45



Surgical treatment SI 

46

1. Retro pubic urethropexy (Burch)

∗ 2. Suburethrtal slings (Advantage tape, TVT-O et al)

∗ 3. Retropubic Rectus sheath sling (Pubovaginal
Sling).

∗ 4. Periurethral Injection



Burch colposuspension
} Gold standard for many years (not now) !

Laparoscopic colposuspension:
Long learning curve: 35-50 cases
No standardized technique
Suture type, placement and number identical to open
Expensive procedure 

RCT’s :  LB to be as effective as OB for USI



Retropubic sling : technique



Surgical	treatment	SI	

1. Retro pubic urethropexy (Burch)

�2. Suburethrtal slings 

�3. Retropubic Rectus sheath sling (Pubovaginal Sling).

�4. Periurethral Injection



Mid-Urethral	Sling	



Mid-Urethral	sling	

51

Advantage Tape Fit



Transobturator tapes



AUGS statement 2013:

� Statement of The American Urogynecologic Society and
� The Society of Urodynamics, Female Pelvic Medicine and 
� Urogenital Reconstruction
� Position Statement on Mesh Midurethral Slings for Stress Urinary 

Incontinence
� The polypropylene mesh midurethral sling is the recognized
� worldwide standard of care for the surgical treatment of
� stress urinary incontinence. The procedure is safe, effective, and
� has improved the quality of life for millions of women.

� .. This procedure is probably the most important advancement in the treatment of 
stress urinary incontinence in the last 50 years and has the full support of our 
organizations which are dedicated to improving the lives of women with urinary 
incontinence.



IUGA Statement June 2014: 

v Surgery is generally a more effective treatment than 
PFMT.2

v The FDA publications clearly state that MUS were not the 
subject of their safety communication.

v There is robust evidence9-11 to support the use of MUS from 
over 2,000 publications making this treatment the most 
extensively reviewed and evaluated procedure for female 
stress urinary incontinence now in use.

v the results of a recent large multicentre trial13 have again 
confirmed the excellent outcomes and low risks of 
complications to be expected after treatment with 
MUS. Additionally, long term effectiveness OF UP TO 80% 
has been demonstrated in studies following patients for up 
to 17 years.14-15



IUGA Statement June 2014: 

v In conclusion:
v IUGA supports the use of monofilament 

polypropylene mid-urethral slings for the 
surgical treatment of female stress urinary 
incontinence.



Pregnancy after continence surgery
56

v There is no consensus on management of pregnancy 
and delivery in women who have undergone a 
surgical procedure for treatment of SUI.

v While many patients and clinicians assume that 
cesarean delivery is the only delivery option in these 
cases, this has not been established.



In Summery: 
v OAB is a rather common health and quality of life 

problem that faces medical practitioners every day.
v Starts with a question and work up, as it is paving the 

way towards different options of management.
v It is a multidisciplinary team of health professionals 

required in managing women with BOA.
v Although there are different treatment modalities with 

some are less effective than others, it is essential to set 
the expectation to improve the patients’ QOL.   



Thank you..


