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ABSTRACT: Unstable bladder symptomatology often includes different types of
urinary incontinence. We assessed the possible correlation between urinary in-
continence associated with an unstable bladder and pelvic floor activity. In addi-
tion, we assessed when oxybutynin administration has favourable effects on uri-
nary incontinence associated with an unstable bladder. Sixty female patients af-
fected by an unstable bladder, consecutively enrolled in the study, were evaluated
by means of urodynamics and diagnostic electromyography. Urinary inconti-
nence, when present, was characterized. Possible correlation between types of
urinary incontinence and types of pelvic floor dysfunction was investigated. Oxy-
butynin 5 mg.x3/day was administered per os. Drug activity was evaluated in
terms of outcome for the different types of urinary incontinence. A prevailing re-
duction in maximal muscle contraction and endurance in the patients affected
by stress and mixed urinary incontinence was found. 42% of the patients affected
by urge incontinence showed a decrease in  endurance, and 52% showed overall
good functioning of their pelvic floor. Administration of oxybutynin only im-
proved urinary incontinence in those patients affected by urge incontinence who
did not have pelvic floor dysfunction (exact Fisher’s test, p<0.001).



INTRODUCTION

Detrusor overactivity is a lower uri-
nary tract dysfunction characterized
by involuntary, spontaneous or pro-
voked, detrusor contractions during
bladder filling or while the subject
tries to inhibit micturition. The Inter-
national Continence Society (ICS) has
proposed a classification in which in-
voluntary bladder contractions associ-
ated with known neurological disease
come within the category of detrusor
hyperreflexia, while the term unstable
detrusor, or bladder instability, is ap-
plied to such activities that occur in a
patient with no known neurological
disease (1). Detrusor hyperactivity, re-
gardless of its origin, generally mani-
fests through a symptoms complex
commonly known as Urge Syndrome
(US) (2). This syndrome includes fre-
quency, nocturia, and urgency which
may be associated with to urge incon-
tinence (3). The patients may refer
enuresis or a history of enuresis dur-
ing their childhood. In females with
US, stress incontinence and/or incon-
tinence during sexual intercourse may
be present (4-6).
Several etiological hypotheses

have been put forward to explain
bladder instability: congenital disease
(7,8), aging (9), intravesical obstruc-
t ion (10-12), urethral instabil i ty
(13,14), urethral incompetence
(10,15), and psychosomatic origin
(16,17). However, at present, bladder
instability is considered an idiopathic
disease (2). Consequently, therapy
aims to fight symptoms and discom-
fort (2,3). Medication, electrostimula-
tion and behavioural therapy are
commonly used. Anticholinergics

(18,20), myotropic anticholinergics
(21-26), myorelaxants (27,29), calci-
um antagonists (30-32), beta-adrener-
gic agonists (33), and tricyclic antide-
pressants (34-35) are the drugs main-
ly employed. The rationale for the
use of these drugs is to inhibit blad-
der overactivity and/or to rehabilitate
cholinergic and adrenergic neuro-
modulation, although Wagg et al (37)
report a lack of correlation between
symptomatic improvement and uro-
dynamic findings.
Electrostimulation (employing a

vaginal or an anal probe) is currently
used in order to improve sphincteral
tonus and its control, to obtain im-
proved continence. Electrostimulation
would be able to reduce detrusor hy-
peractivity (38).
Behavioural treatments, such as

biofeedback (39) and bladder drill
(17,40), aim for better cortical control
of pelvic musculature and micturi-
tional reflex.

Aims
The purpose of our trial was to

better define indications for pelvic
floor rehabilitation as a treatment for
bladder instability associated with uri-
nary incontinence. Pelvic floor per-
formance in female subjects affected
by detrusor instability was assessed,
and urinary incontinence, when pre-
sent, was characterized. Possible cor-
relations between urinary inconti-
nence and pelvic floor impairment,
and between the type of incontinence
and pelvic floor impairment, were in-
vestigated. All the patients were ad-
ministered oxybutynin, an anticholin-
ergic and myorelaxant medication, in
order to evaluate the role of detrusor
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overactivity in determining urinary in-
continence. The response to this
medication in terms of incontinence
changes was evaluated during the fol-
low-up. Finally, we assessed whether
any incontinence changes due to
medical therapy could be correlated
either with the type of incontinence,
or with pelvic floor functionality. 

MATERIALS AND METHODS

All the female patients with urge
syndrome under study were enrolled
consecutively in the trial between
January 1996 and June 1999. 

Enrolment criteria and case
histories: All the patients affected by
urge syndrome were taken into con-
sideration beforehand. A detailed
clinical history was obtained and a
uro-gynaecological examination,
urine analysis, urine culture, urinary
cytology, and a urinary apparatus ul-
trasound scan were performed. Cys-
toscopy and/or cystograms were em-
ployed when considered necessary.
This first step made it possible to
identify 111 patients affected by ur-
gency with a suspected motor cause.
A voiding chart was completed by
these patients (44) and cystomanome-
try (CMG) and urethral pressure pro-
file (PPU) were performed. CMG
characterized 13 patients with sensi-
tive urgency (43), and 98 patients
with detrusor overactivity. Neurologi-
cal assessment identified 31 out of 98
cases of detrusor hyperreflexia. The
remaining 67 patients were character-
ized as affected by bladder instability.
Four patients with contraindications

to the use of oxybutynin (1 oe-
sophagitis, 1 ulcerative colitis, 1 hy-
perthyroidism, and 1 glaucoma) and
3 patients who refused to undergo an
electromyographic assessment, were
excluded.
Sixty women aged from 21-68 yrs.

(average: 46, s.d. 11.1) with bladder
instability were consecutively en-
rolled. All the patients completed the
pre-treatment study with a cardiology
check-up, and a renal and liver func-
tion work-up, in order to exclude
contraindications to oxybutynin.
Pregnancy was ruled out in the fertile
patients. No further drop-outs oc-
curred in this cohort.

Voiding chart: this was evaluated
before treatment and at day 30. A
summary of voiding chart results, to-
gether with anamnesis and clinical in-
formation, is shown in the pre- and
post-treatment table.

Urodynamic study: First, Urogyn
2000 MMS (Medical Measurement Sys-
tem, Wheaton, IL), and then a Duet
Dantec (Dantec Medical, Inc. Mah-
wah, NJ) machine, with 8 Fr.
catheters with Dantec 9022k0626
(bladder) and 9022k0606 (rectal) tip
transducer catheters, were employed. 
Filling cystometry was performed

with the patient in a sitting position
and with a filling rate of 30 ml/min
(1). Intravesical pressure (Pves), intra-
abdominal pressure (Pabd), and de-
trusor pressure (Pdet) were recorded.
Occult detrusor instability was in-

vestigated by means of provocative
manoeuvres such as: increase of fill-
ing rate, coughing, infusion in a
standing position (37).
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The following parameters were al-
so recorded: Pdet during non-inhibit-
ed contractions, bladder volume at
the moment of involuntary detrusor
contraction onset, maximum cysto-
metric capacity and compliance.
Bladder instability was diagnosed if
phasic involuntary contractions dur-
ing the filling phase were present,
and also if at Pdet lower than 15 cm.
H2O (46). For a better definition of
stress incontinence when associated
with bladder instability, urethral pres-
sure profile (UPP) was performed
(47). This study was carried out with
the patient in supine position after
100 ml of saline had been infused. 8
Fr. Dantec 9022k0626 tip transducer
catheters were used with the sensor
positioned laterally (48). First a rest-
ing UPP (RUPP) was obtained, there-
by eliciting provocative stimuli such
as coughing and the Valsalva ma-
noeuvre from the patients (SUPP)
(49) for dynamic measurements. The
catheter was retracted at a constant
rate of 2 mm/sec. Maximum urethral
pressure, maximal urethral closure
pressure and urethral functional
length, with and without stimulation,
were measured. The same urodynam-
ic trial was performed at day 30 of
therapy.

Kinesiological electromyogra-
phy (EMGK): This investigation was
carried out on levator ani and rectum
abdominal muscles by means of dual
channel machines. First a Gymna
MYO 220 (Gymna-Pasweg, Bilzen),
and then a SygMax Plus SN 98102
(Sygma Byo Medical-La Garde,
France) device were employed. Dis-
posable superficial patch electrodes

were applied.
The test was performed in a

soundproof room and in a thermo-
conditioned environment. The pa-
tients were fully informed about the
significance of the examination in
progress, and their active participa-
tion was requested. Before starting
the test the physician applied the
electrodes to his own forearm mus-
cles and demonstrated the dynamics
of the test on monitor screen (50).
Then the patients were placed in
slight lithotomic position, and the
electrodes were applied in the peri-
anal zone at 10 and 2 o’clock, and on
the median line 3-5 cm below the
umbilicus.
EMGK was performed as follows:

first the patients were instructed to
contract the anal sphincter in order to
withhold micturition, and at the same
time, to follow the graph line on the
monitor. This coaching helped the
patients to identify the muscles in-
volved in the test and to practise the
session.
Patients repeated ten pelvic con-

tractions of 6-second duration, with a
12-second pause between each con-
traction. Phasic component and en-
durance were thereby evaluated. The
dual channel enabled determination
of any abdomino-perineal antagonist
contractions or «inversion of com-
mand» (41,51).

Pharmacological Treatment :
oxybutynin chlorhydrate (Ditropan)
was given per os. at a dosage of 5
mg. three times daily for a period of
90 days. First follow-up was sched-
uled at day 30.
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Data processing: Initially age and
clinical information from the cohort of
60 patients was sequentially recorded
on an Excel table according to enrol-
ment time. Micturition frequency, any
presence of nocturia and
micturition/night, and the presence/ab-
sence of urgency were reported. The
type of incontinence, when present,
was classified as urge, stress or mixed
urinary incontinence. Finally, the re-
sults of EMGK in terms of maximal
contraction, endurance and the pres-
ence/absence of abdomino-perineal
dyssynergia were reported. The data
obtained were further processed. Inde-
pendence among qualitative variables
was evaluated by Fisher’s test. Vari-
ables correlation was studied by means
of Sperman’s factor. The Windows Sta-
tistical Package for the Social Sciences,
version 6.1.3 (SPSS) was employed for
descriptive analysis.

RESULTS 

The results are reported as numeric
values and percentages and in statisti-
cal tables. None of the 60 patients re-
ported adverse effects related to the
oxybutynin medication requiring dose
reduction or drug withdrawal.

Group 1: 6 patients (10%) without in-
continence aged 21-61 yrs. (mean 38
yrs). 
Pelvic floor assessment showed:
• 2 patients (33%) without dysfunc-

tion. 
• 2 patients (33%) with slight ab-

dominal and perineal musculature syn-
ergic contractions (APMSC) but with
normal pelvic floor function.

• 2 patients (33%) without APSMC:
one with maximal contraction impair-
ment, and the other with maximal con-
traction and endurance impairment.

Mean voiding frequency was 10/24
hrs. Nocturia was present in 4 patients.
All the patients referred urgency. After
30 days of administration of oxybu-
tynin, voiding frequency decreased to
7/24 hrs and 5 patients (83%) referred
a normal micturition pattern. Urgency
improved in 2 patients (33%) and de-
crease of nocturia improved in 2 out of
4 initially affected patients (50%).

Group 2: 19 patients (32%) with urge
incontinence aged 26-59 yrs. (average
42 yrs.).
Pelvic floor assessment showed:
• 5 patients (26%) with no dysfunc-

tion.
• 5 patients (26%) with slight

APSMC but normal pelvic floor con-
tractility.
• 6 patients (32%) with APSMC and

endurance reduction.
• 1 patient (5%) with APSMC and

low maximal contraction.
• 2 patients (10%) without APSMC:

one with both maximal contraction
and endurance impairment, and the
other with only endurance reduction.

Mean voiding frequency in this
group was 10/24 hrs. Urgency was de-
tected in 18 patients (95%), and noc-
turia in 15 patients (79%). After 30
days of administration of oxybutynin
the frequency decreased to 7/24 hrs.
and 5 patients (26%) referred normal
voiding. Urgency improved in 8 (44%)
out of 18 patients; nocturia improved
in 7 (47%), and was resolved in 4
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(27%) out of 15 patients. Ten patients
(53%) became continent or had
marked improvement of continence.

Group 3: 20 patients (33%) with stress
incontinence aged 26-64 yrs. (mean 51
yrs.).
In all the patients pelvic floor dysfunc-
tion was identified:
• 11 patients (55%) with dyssyner-

gic contractions: 6 (30%) with maximal
contraction impairment, 5 (25%) with
both maximal contractions and en-
durance impairment. In one patient an
inversion of the command was pre-
sent.
• 9 patients (45%) without APSMC:

3 (15%) with endurance impairment,
and 6 (30%) with both maximal con-
tractions and endurance impairment.

Mean voiding frequency was 10/ 24
hrs. Urgency was referred in 17 pa-
tients (85%), nocturia in 17 (85%). Af-
ter 30 days of therapy the voiding
number decreased to 8 /24 hrs. and
normal micturition was achieved by 7
patients (35%). Urgency improved in 6
(35%) out of 17 patients and nocturia
decreased in 8 (47%) out of 17 pa-
tients, and 3 patients resolved this
symptom (18%). Therapy in this group
was ineffective with regard to inconti-
nence.

Group 4: 15 patients (25%) aged 27-68
yrs. (mean 49 yrs.) with mixed inconti-
nence.
All the patients presented pelvic floor
dysfunction: 
• 10 patients (67%) presented

APSMC: 1 (7%) with decreased maxi-
mal contraction and 9 (60%) with both
maximal contraction and endurance

decrease.
• 5 patients (33%) without APSMC:

1 (7%) with maximal contraction de-
crease, and 4 (27%) with both maximal
contraction and endurance decrease.

Mean voiding frequency was 12/ 24
hrs., urgency was present in 14 pa-
tients (93%), and nocturia was referred
by 13 patients (87%). At day 30 of
therapy voiding frequency decreased
to 10/ 24 hrs. and resulted normal in 3
patients (20%).
Urgency improved in 3 (21%) out

of 14 patients, nocturia improved in 5
(38%) out of 13 patients, and was re-
solved in 5 patients (38%). In one case
mixed incontinence changed to stress
incontinence. In all other cases inconti-
nence remained unmodified.
Overall, 46 pts (77%) showed pelvic

floor impairment; 44 out of these
(96%) showed associated urinary in-
continence (r of Spearman = 0.34:
p<0.05). The remaining 14 pts, (23% of
the total) did not show any pelvic floor
impairment but urinary incontinence
was present in 10 pts (71%) from this
group (Tab. I). 
Table II shows sample distribution

with regard to presence and type of
urinary incontinence, and the efficacy
of oxybutynin on urinary incontinence.
An improvement in urinary inconti-
nence following medical treatment was
only found in the patients affected by
urge incontinence without pelvic floor
impairment (exact Fisher’s test p<
0.001). This kind of association be-
tween urinary incontinence and pelvic
floor dysfunction led us to analyse the
serie in relation to the type of urinary
incontinence and pelvic floor impair-
ment (Tab. III – Fig. 1).
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Tab I - Sample distribution with urinary incontinence and pelvic floor impairment.

Tab. II - Type of urinary incontinence in patients affected by bladder instability and
oxybutynin outcome on urinary incontinence related to the presence or absence of
pelvic floor dysfunctions. 

Fig. I - Sample percentage distribution related to type of urinary incontinence and
pelvic floor dysfunction.
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DISCUSSION & CONCLUSIONS

Several therapeutic modalities are
currently employed as single tools or
in combination in accordance with
well-established procedures or on the
basis of personal experience. The most
common approaches are anticholiner-
gic musculotropic drugs acting on the
detrusor, and the rehabilitation of the
pelvic floor. The response to therapy
in terms of symptoms such as urgency
and/or incontinence is usually the
main criterion of efficacy. The urge
syndrome and the frequent presence
of incontinence (urge, stress or mixed
urge/stress) are the main factors which
lead to rehabilitation for this distur-
bance.
It is worth mentioning that pelvic

floor dysfunction could play an impor-
tant role in the onset of stress inconti-
nence. There is evidence in current lit-

erature that the association between
bladder instability, urge incontinence,
and anatomic stress incontinence is
quite common (52).
Resnick and Yalla state that pelvic

floor weakness may cause urethral in-
sufficiency, which may lead to stress
incontinence and consequential detru-
sor overactivity (53).
Based on this assumption, electros-

timulation (54,55) and/or biofeedback
(38,39,56) are employed for inconti-
nence associated with bladder instabil-
ity.
However, it seems important to find

a prior-to-therapy rationale for the em-
ployment of these pelvic floor rehabili-
tation techniques, which may enable a
selection of suitable cases of bladder
instability. However, the role of the
pelvic floor should not be overestimat-
ed. In fact urinary incontinence caused
by bladder instability in females with

Tab. III - Sixty patients distribution related to type of urinary incontinence and
pelvic floor dysfunction.
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no cause of urinary incontinence may
be present. A case of «idiopathic de-
trusor instability», which causes in-
continence in bladder instability, was
reported by Award (57). Patients af-
fected by this condition would pre-
sent urge incontinence with normal
pelvic floor activity and could benefit
from anticholinergic drugs such as
oxybutynin. 
Pubococcygeal EMGK, an expres-

sion of levator ani activity, was cho-
sen as a preliminary investigation.
EMGK registers the potential differ-
ence of muscular contraction and
converts it into quantified sensorial
information. EMGK is able to give in-
formation about barely conscious bio-
logical processes. EMGK screening
could be useful in order to evaluate
overall pelvic floor activity, aimed at
better a scheduling of physio-kinesio-
logic treatment. Patch electrodes,
rather than vaginal or rectal probes,
were used for improved patient com-
pliance, and have a similar diagnostic
reliabil i ty. Electromyographic or
manometric endovesical methods
could be successfully employed in
therapy. The administration of oxybu-
tynin enabled evaluation of when this
medication was effective for urinary
incontinence, and, in particular,
which type of urinary incontinence
and which pelvic floor situation, re-
sponded best. Our study found that
the administration of oxybutynin has
a better outcome with regard to the
frequency/urgency syndrome than to
urinary incontinence. Severe pelvic
floor dysfunction was absent when
oxybutynin acted on urinary inconti-
nence. In particular, oxybutynin only
improved urge incontinence without

pelvic floor impairment. Mixed uri-
nary incontinence changed to stress
incontinence in one patient. Pelvic
floor assessment showed that urge in-
continence was not always associated
with pelvic floor dysfunction; howev-
er, when present it was often an ex-
pression of decreased endurance. On
the other hand, stress or mixed uri-
nary incontinence, was always associ-
ated with pelvic floor impairment. In
these patients we more frequently
found an associated decrease in max-
imal muscular contraction and en-
durance. In the patients affected only
by stress urinary incontinence, we
found a more important impairment
of maximal contraction.
Based on EMGK results four types

of patients were identified: 1) patients
with normal pelvic floor activity; 2)
patients with slight abdomino-per-
ineal co-synergism but normal maxi-
mal contraction ability and endurance
3) patients with abdomino-perineal
dyssynergia and a variable degree of
maximal contractility impairment and
endurance 4) non-dyssynergic pa-
tients with a variable degree of maxi-
mal contraction inadequacy and en-
durance. Thus two types of pelvic
floor dysfunctions are present in
these patients: intrinsic muscular defi-
ciency and dyssynergia.
We therefore believe that intrinsic

muscular deficiency may be the
pathogenetic factor of stress inconti-
nence, while dyssynergia decreases
the ability of inhibition of detrusor
contractions, decreasing pelvic floor
performance. 
This study shows that, when uri-

nary incontinence is associated with
bladder instability, the type of incon-
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tinence and pelvic floor contractility
must be assessed. EMKG seems suit-
able for pre-therapy screening of
these patients due to its ability to as-
sess overall pelvic floor activity. In-
deed, by employing this technique,
we found that only half of the pa-
tients affected by urge incontinence,
and some without urinary inconti-
nence, had a normal pelvic floor
function. Pelvic floor impairment was
related to urinary incontinence in all
the remaining cases. In particular, a
reduction in endurance characterized
the remaining 50% of the urgency in-
continence cases; a decrease in maxi-
mal muscular contraction, whether

associated or not, to a decrease in en-
durance was present in stress and
mixed urinary incontinence. A treat-
ment of five mg x 3/day of oxybu-
tynin showed that this drug can act
only on urge incontinence without
pelvic floor dysfunction. In conclu-
sion, we think that pelvic floor as-
sessment should be considered as a
basic test in evaluating patients with
bladder instability.

Dr. Antonella Pischedda
Istituto di Clinica Urologica
Università di Sassari
V.le Italia, 11
07100 Sassari
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