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Abstract: This study compared the clinical efficacy
(determined from micturition diaries) and safety of 12
weeks’ treatment with either tolterodine 2 mg twice
daily, oxybutynin 5 mg three times daily or placebo in
patients with an overactive bladder. A total of 277
patients were randomized and treated at 25 centers. Both
tolterodine and oxybutynin significantly increased
volume voided/micturition compared to placebo. Both
treatment groups evoked greater decreases in micturi-
tions per 24 hours and incontinence episodes per 24
hours compared to placebo; however, only tolterodine
was significantly better than placebo in reducing
micturition frequency. Tolterodine and oxybutynin
were equivalent in their effectiveness. Tolterodine was
significantly better tolerated than oxybutynin when
adverse events (particularly frequency and intensity of
dry mouth), dose reduction and patient withdrawals were
considered. Oxybutynin is an effective drug whose
frequent adverse effects limit its clinical usefulness.
Tolterodine has equivalent efficacy to oxybutynin, but
with less severe adverse effects. This will allow patients
to receive more effective treatment for their condition,
with better compliance.

Keywords: Comparative study; Overactive bladder;
Oxybutynin; Tolterodine

Introduction

The symptoms of an overactive bladder are urgency,
frequency and urge incontinence, and are caused by
inappropriate contractions of the detrusor muscle during
bladder filling. As detrusor contractions are mediated by
cholinergic muscarinic receptor stimulation, antimus-
carinic drugs have been used for the treatment of this
condition [1]. The most commonly used is oxybutynin,
which has been shown to be effective in controlled
clinical studies [2]. However, its clinical usefulness is
limited by systemic adverse effects [3], in particular a
dry mouth [4,5], which may be of sufficient severity to
result in poor compliance or even discontinuation of the
treatment [1,6].

Tolterodine is a new, potent and competitive
muscarinic receptor antagonist developed for the
treatment of overactive bladder. This compound was
selected for development with the objective of achieving
a separation of the antimuscarinic effects on urinary
bladder and salivary glands. The differences between
tolterodine and oxybutynin have been demonstrated in a
number of preclinical studies, including pharmacological
in vitro and in vivo studies. For example, it has been
shown that the two compounds are equipotent at bladder
muscarinic receptors, as shown by radioligand binding
and functional data. However, radioligand binding data
show that tolterodine has eight times less potency than
oxybutynin at the muscarinic receptors in the parotid
gland [7,8]. These findings suggested that tolterodine
might be an interesting therapeutic alternative for the
treatment of overactive bladder.

This study was undertaken to compare the clinical
efficacy and safety of tolterodine 2 mg twice daily (bid),
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oxybutynin5 mg threetimesdaily (tid) andplaceboafter
12 weeks’ treatment in patients with detrusor over-
activity and symptomsof frequency and either urge
incontinenceand/orurgency.

Materials and Methods

This wasa randomized,double-blind,parallel,placebo-
and comparator-controlledmulticenter study that was
intendedto enroll a total of 250 patients(100 in each
active treatmentgroup and 50 placebopatients)at 25
centers in the United States and Canada. Patients
completed a 2-week washout/run-in period before
randomizationto treatmentwith tolterodine2 mg bid,
oxybutynin 5 mg tid, or placebo, for 12 weeks. To
maintainblinding, a double-dummyblinding procedure
was utilized. All patients took the same number of
tablets in the morning, afternoon and evening. The
doseswere madeup of both placeboand active drug.
Placebo tablets had the same appearanceas the
tolterodineand oxybutynin tablets.Patientswere seen
at entry, at baselineand after 2, 4, 8 and 12 weeksof
treatment. Dose reduction (tolterodine 1 mg bid;
oxybutynin 5 mg bid; placebo)was permitted within
the first 2 weeksof treatmentin casesof intoleranceto
the study medication, but only as an alternative to
withdrawal.

To be eligible for study inclusion the subjects(age
518 years) were to have understoodand provided
written informedconsent.All femalepatientswereto be
postmenopausal,surgicallysterile,or usingan adequate
contraceptive method before and during the study.
Furtherinclusion criteria includedevidenceof detrusor
overactivity on subtractedcystometry(phasicdetrusor
contractionwith anamplitude510 cmH2O), alongwith
urinary frequency(58 micturitions on averageper 24
hours) and either urge incontinence(51 incontinence
episode on averageper 24 hours), as confirmed by
micturition diaries during the run-in period, and/or
urinary urgency.

Patientswereexcludedfrom thestudyif they fulfilled
any of the following criteria: clinically significantstress
incontinenceasdeterminedby the investigatorduring a
coughstresstestmaneuver;hepaticor renaldisease;any
diseasewhich the investigatorthoughtmadethe patient
unsuitablefor inclusion; recurrenturinary tract infec-
tions; interstitial cystitis; uninvestigatedhematuriaor
hematuriasecondaryto malignant disease;indwelling
catheteror intermittent catheterization;treatmentwith
any investigationaldrug in the 2 monthsprior to entry;
previous treatmentwith tolterodine; electrostimulation
therapyor bladdertraining within 14 daysprior to entry
or initiation during the study; treatment with any
anticholinergic drug, or any drug for urinary urge
incontinencewithin 14 days prior to the baselinevisit
or initiation during the study; unstabledosageof any
treatmentwith anticholinergicadverseeffectsor initia-
tion of such treatment during the study; previously

demonstratedserious adverseeffects on oxybutynin;
averagetotal voided volume/24hoursof >3000 ml; or
clinically significant voiding difficulty with risk of
urinary retention(suchas residualvolume >200 ml or
urine flow rate<10 ml/s).

The efficacy of the different treatmentswasassessed
for the protocol correct (PC) population (i.e. patients
who completed12 weeks’ treatment,did not reduce
their dosageanddid not havea majorprotocolviolation)
from micturition diariescompletedby the patient for 7
days prior to each visit. Treatment efficacy was
measuredby comparing the values after 12 weeks’
treatment relative to baseline. Efficacy measures
included the number of micturitions per 24 hours
(primary variable),the numberof incontinenceepisodes
per 24 hours, and mean urinary volume voided per
micturition.

Safety was assessedfor the overall population(OP)
through spontaneouslyreportedand observedadverse
events, blood pressure,and measurementof routine
laboratory parameters.The severity of each adverse
eventwas assessedby the investigatorafter discussion
with thepatientanda reviewof pertinentlaboratoryand
physicalfindings.

Preliminary micturition diary data suggested a
standarddeviation (SD) of three micturitions per 24
hours.Thus,in orderto havean80%chanceof detecting
a differenceof 1.5 in reductionof micturitions per 24
hours(a 5%), usinga 1:2:2 randomizationratio, it was
necessaryto recruit at least47 patientsinto the placebo
groupand95 into thetolterodineandoxybutyningroups.
A differenceof 1.5micturitionswasselectedbasedupon
earlier studies, where mean baselinemicturition fre-
quencywas approximately10 micturitions per day and
dataindicatedthat a 1.5 micturition decreasewould be
clinically relevantto the patient[9].

Parametric and non-parametricstatistical methods
were usedfor analysisand statisticalsignificancewas
setat the5% level.Theefficacyvariableswereanalyzed
using analysisof variancewith the factors treatment,
visit and patient within treatmentand a treatment-by-
visit interaction in the model. Equivalence between
tolterodine and oxybutynin (for mean number of
micturitions and incontinenceepisodesper 24 hours)
wasanalyzedwith 95%confidenceintervals.As defined
in the study protocol, for the micturition and incon-
tinencevariablesthe active treatmentswere considered
to beequivalentif the95%confidencefor thedifference
with respectto reductionfrom baselinewas within the
limit of 71.5to 1.5.Meanrelativechangesin laboratory
safety parameters were estimated using geometric
means.The percentageof patients with at least one
adverse event, the percentagewith dry mouth, the
percentage who required dose reduction, and the
percentageof withdrawals were compared between
groupsusingthe w2 test.

The study was performed in accordancewith the
Declaration of Helsinki and Good Clinical Practice
Guidelines,andthe studyprotocolwasapprovedby the
EthicsCommitteeof eachparticipatingcenter.
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Results

A total of 277 patients(63 males,214 females)were
randomizedinto the study and comprisedthe overall
population(OP). The protocol correct (PC) population
consistedof 147 patients(36 placebo,70 tolterodine2
mg and 41 oxybutynin), with 130 patients excluded

owing to early withdrawal from the study(57 patients),
dose reduction (27 patients)or protocol violation (46
patients).

The treatmentgroupsin the OP were well balanced
with regard to baseline demographic and disease
characteristicsand micturition diary/urodynamicvari-
ables(Table1). No significantdifferenceswereapparent

Table 1. Demographicandbaselineclinical characteristics

Variable Treatmentgroup

Placebo(n=56) Tolterodine2 mg bid Oxybutynin5 mg tid
(n=109) (n=112)

Demographics
Meanage,years(range) 62.1 (26–87) 63.0 (31–88) 66.3 (23–91)
Gender,male:female(%) 11:45(20:80) 21:88(19:81) 31:81(28:72)
Caucasian(%) 52 (93) 95 (87) 105 (94)
Meanbody massindex, kg/m2 29.1 (17.2–52.8) 29.0 (18.3–56.2) 28.0 (16.0–51.4)

Diseasecharacteristics
Durationof symptoms>5 years(%) 25 (45) 47 (43) 41 (37)
Instability:hyperreflexia (%) 53:3 (95:5) 101:8(93:7) 100:8(89:7)
Urgency(%) 55 (98) 104 (95) 111 (99)
Previousdrug therapyfor urge incontinence,(%) 31 (55) 49 (45) 50 (45)
of which showedgoodefficacyresponse 12 (39) 20 (41) 20 (40)
Previoussurgeryaffecting the lower urinary tract (%) 19 (34) 29 (27) 50 (45)*

Micturition diary variables
No. of patientswith 58 micturitions/24h (%) 55 (98) 108 (99) 110 (98)
Meanno. of micturitions/24h (range) 11.6 (6.6–21.9) 11.6 (7.7–22.0) 11.5 (7.1–31.4)
No. of patientswith incontinenceepisodes(%) 50 (89) 90 (83) 103 (92)
Meanno. of incontinenceepisodes/24h (range) 3.5 (0.1–14.9) 3.7 (0.1–19.9) 3.4 (0.1–13.4)
Meanvolumevoided/micturition,ml (range) 160 (33–371) 155 (48–290) 149 (42–315)

bid, twice daily; tid, threetimesdaily; *P<0.05vs placeboandtolterodinetreatmentgroups.

Table 2. Mean micturition diary variablesat baselineand after 12 weeks’ treatmentwith placebo,tolterodineor oxybutynin for overactive
bladder

Treatmentgroup Variable

Micturitions/24h Incontinenceepisodes/24h Volume voided/micturition(ml)

Placebo
n 736 733 + 36
Baseline(SD) 711.4 (3.0) 7 3.6 (3.2) +160 (71)
Week12 (SD) 710.3 (3.2) 7 2.6 (3.1) +172 (78)
Changefrom baseline(SD) 71.1 (2.9) 71.0 (2.2) +12 (41)

Tolterodine2 mg bid
n 770 760 + 70
Baseline(SD) 711.7 (2.9) 7 3.7 (3.3) +159 (55)
Week12 (SD) 7 9.7 (2.5) 7 1.9 (2.9) +193 (81)
Changefrom baseline(SD) 72.0 (2.5) 71.7 (2.0) +34 (41)
P valuevs placebo 7 0.036 7 0.063 + 0.0075

Oxybutynin5 mg tid
n 741 739 + 41
Baseline(SD) 711.6 (3.1) 7 3.3 (2.9) +147 (53)
Week12 (SD) 7 9.6 (3.2) 7 1.6 (2.6) +197 (74)
Changefrom baseline(SD) 72.0 (2.3) 71.7 (1.7) +50 (43)
P valuevs placebo 7 0.066 7 0.10 + 0.0001

Tolterodinevs oxybutynin
Meandifference(SEM) 7 0.0 (0.4) 7 0.0 (0.4) +NA
95% CI 70.8 to 0.8 70.7 to 0.7 +NA

bid, twice daily; tid, threetimesdaily; NA, not applicable.
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betweenthe treatmentgroups,with the exceptionthat
significantlymorepatientsin the oxybutyningrouphad
had previous lower urinary tract surgery than in the
placeboand tolterodinegroups(Table1). Demographic
and baselinecharacteristicsof the PC populationwere
similar to thoseof the OP.

A significantdecreasein the numberof micturitions
per 24 hours was observedfor each of the treatment
groupsbetweenbaselineand week 12 (P = 0.026 for
placeboand P<0.001 for tolterodine and oxybutynin
groups); however, only tolterodine 2 mg bid was
significantly more effective than placebo (P= 0.036)
(Table 2, Fig. 1). For the variable number of
incontinence episodes per 24 hours, a significant
decreasewas also observedfor each treatmentgroup
betweenbaselineand week 12 (P= 0.013 for placebo
and P<0.001 for tolterodine and oxybutynin groups);
however,therewere no significantdifferencesbetween
the groupsafter 12 weeks’ treatment(Table2, Fig. 2).

Using the predefinedequivalencedefinitions,equiva-
lence was demonstratedbetween the tolterodine and
oxybutynin treatmentgroups for the mean changein
numberof micturitionsandincontinenceepisodesper24
hoursafter 12 weeks’ treatment(Table 2). Equivalence
betweenoxybutynin 5 mg tid and tolterodine2 mg bid
wasalsonotedwith othercomparisons.A total of 65%
oxybutynin- and 63% tolterodine-treatedpatients ex-
periencedat least a 50% reduction in frequency of

incontinencecomparedto baseline.In addition,22% of
oxybutynin recipients and 21% of tolterodine-treated
patients experienced a cure (i.e. no incontinence
episodesduring the 7-day diary collection period) of
their incontinenceafter 12 weeks’ treatment.

Both tolterodineandoxybutyninshoweda significant
increasefrom baseline in the mean volume voided/
micturition comparedto placebo (Table 2), and the
benefitwasobservedthroughoutthetreatmentperiod.In
the placebogroup,the changefrom baselineto week12
wasnot statisticallysignificant(Fig. 3).

Adverseeventswerereportedby 75%,78% and90%
of patients treated with placebo, tolterodine and
oxybutynin, respectively. The percentageof patients
reporting at least one adverseevent was significantly
higher in the oxybutynin group than in either the
tolterodineor placebotreatmentgroups(P= 0.013 and
P= 0.008, respectively).The most frequently reported
adverseeventswereautonomicnervoussystemdisorders
(22%, 32% and 73% of patients,respectively,in the
placebo,tolterodineand oxybutynin treatmentgroups),
generalbody disorders(placebo26%; tolterodine37%;
oxybutynin30%)andgastrointestinaldisorders(placebo
26%; tolterodine21%; oxybutynin39%).

Dry mouthwas the most frequentlyreportedadverse
event in eachtreatmentgroup (reportedby 15%, 30%
and 69% of patients, respectively, in the placebo,
tolterodine and oxybutynin treatment groups). The
percentage of patients reporting dry mouth was
significantlyhigher in the oxybutyningroupthan in the
tolterodine group (P<0.001). Also, the percentageof
patients reporting moderateor severedry mouth was
muchhigher in the oxybutyningroup(44%) thanin the
tolterodineand placebotreatmentgroups(9% and 7%,
respectively)(Fig. 4). Other more commonly reported
adverseeventsin the oxybutynin treatmentgroup were
dizziness (11%) and headache(10%), and in the
tolterodine treatmentgroup, headache(15%). Adverse
events of possible cardiovascularorigin (e.g. angina,
chest pain, hypertension,hypotensionand palpitation)
were reportedmostcommonlyin the oxybutyningroup
(8.1%), with a slightly lower (but not significant)Fig. 1. Mean change from baseline in the mean number of

micturitionsper 24 hours;*P40.05 for tolterodinevs. placebo.

Fig. 2. Mean change from baseline in the mean number of
incontinenceepisodesper 24 hours;*P40.05vs. placebo.

Fig. 3. Mean changefrom baselinein the meanvolume voided per
micturition; *P40.05 vs. placebo.
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percentage in the tolterodine group (7.4%). No
cardiovascularadverse events were reported in the
placebogroup.

A total of 57 patientswithdrewfrom thestudyprior to
completion of the 12-week treatmentperiod (placebo
n= 8 (14%);tolterodinen = 14(13%);oxybutyninn = 35
(31%)).The primary reasonwasadverseevents.A total
of 34 patients were withdrawn becauseof adverse
events: 4 (7%) in the placebo group, 7 (6%) in the
tolterodinegroupand23 (21%) in theoxybutyningroup
(Fig. 5). The proportion of such patientswas signifi-
cantly higher in the oxybutyningroupthanin either the
tolterodine or the placebo groups (P= 0.002 and
P= 0.026, respectively). The percentageof patients
who withdrew for reasonsother than adverseevents
(i.e. lost to follow-up, withdrawal of consent and
protocolviolation) wascomparablebetweenthe groups.

Seriousadverseeventswerereportedfor 6 patients:2
(4%) in the placebogroup, 1 (1%) in the tolterodine
groupand3 (3%) in theoxybutyningroup.Noneof these
was considered related to the study drug by the
investigatorwho reportedthe event.

Dosereductionwaspermittedwithin thefirst 2 weeks
of treatment in the case of intolerance to the study
medication,but only as an alternative to withdrawal.
Dosereductionwasreportedfor 4% (n = 2), 7% (n = 8)
and23%(n = 26) of placebo,tolterodineandoxybutynin
patients,respectively(Fig. 6). Theproportionof patients
who requireddosereductionwassignificantlyhigher in

the oxybutynin group than in either the tolterodineor
placebo treatment groups (P<0.001 and P<0.001,
respectively). Of the dose reducers, 1 of 8 (13%)
tolterodine and 8 of 26 (31%) oxybutynin patients
ultimately withdrew from treatment.

Evaluation of blood pressureand laboratory safety
parametersindicatedno clinically significantdifferences
betweenthe treatmentgroupsduring the study.

Discussion

Thiswell controlledstudyshowsthatatequivalenteffect
on micturitions and incontinenceepisodes,tolterodine
hasa superiortolerability profile to oxybutynin.Patients
treatedwith tolterodineexperiencedsignificantly fewer
episodesof dry mouth (in termsof both frequencyand
severity),overall adverseevents,withdrawalsand dose
reductionsthandid oxybutynin-treatedpatients.

Theefficacyvariablesusedin thestudywereselected
basedupon their relevanceto patientswith overactive
bladder.Changein the numberof micturitions per 24
hours was selectedas the primary efficacy variable.
Changein the numberof incontinenceepisodesper 24
hours, although also of relevanceto the patient, was
selectedonly as a secondaryefficacy variable because
not all patients with overactive bladder experience
incontinence,and historically it has been difficult to
demonstrateantimuscarinicefficacyon this symptomof
overactivebladder[10–12]. Volume voided/micturition
was selectedas a secondaryefficacy measure,as an
increasein this variable should result in decreasesin
micturition and incontinencefrequency.A urodynamic
assessmentwas not performed becauseit is a less
patient-relevantmeasure and significant urodynamic
improvement has been previously documentedwith
tolterodine [7]. Efficacy comparisonsbetween tolter-
odine and oxybutynin were based on changes in
incontinenceepisodesper 24 hours and micturitions
per 24 hours.

Efficacyevaluationswerebasedon thePCpopulation
in order to accuratelycomparethe treatmenteffectsof
tolterodine2 mg bid and oxybutynin 5 mg tid after 12

Fig. 4. Frequencyand maximum intensity of dry mouth during 12
weeks’ treatment with placebo, tolterodine 2 mg twice daily or
oxybutynin5 mg threetimesdaily for overactivebladder.

Fig. 5. Incidenceof withdrawalsdueto adverseevents.

Fig. 6. Incidence of dose reduction during the first 2 weeks of
treatmentasa resultof intolerableadverseevents.
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weeks’ treatment. Other evaluation methods were
thought to be less accurate becausethe maximum
effect of treatmentwas not reachedin the study until
approximately8 weeksafter the initiation of treatment;
the percentageof patients who reduceddose in the
oxybutynin group was significantly greaterthan in the
tolterodinegroup(23% versus7%); and the percentage
of oxybutynin patientswithdrawing prematurelyfrom
treatmentwassignificantlyhigherthanthepercentageof
tolterodinepatients(31%versus13%).Thedrawbackof
usingthePCpopulationwasthat36%,36%and63% of
placebo, tolterodine and oxybutynin patients, respec-
tively, wereexcludedfrom the analysis.

The efficacyof tolterodineandoxybutyninrelativeto
placebo was most consistently demonstratedin the
changein meanvolumevoided/micturition. A surrogate
measureof bladdercapacity,this increasedby 20%–30%
comparedto baseline,andwassignificantfor bothactive
treatmentscomparedto placebo.This effectwasnoted2
weeksafter treatmentwasinitiated andwasmaintained
throughoutthe study.Interestingly,whereasthe volume
voided per micturition was increased more in the
oxybutynin group than in the tolterodine group, this
did not translateinto better effect on micturitions and
incontinenceepisodes.This suggeststhat the numerical
differencewas not greatenoughto result in clinicially
relevant differences in patient symptoms between
tolterodineandoxybutynin.

Resultsfor theotherefficacyparametersshowedonly
tolterodine to be significantly more effective than
placebo in reducing micturitions, and neither active
treatment was more effective for the incontinence
variable.It appearsthat this may be dueto two factors,
thesmallsamplesizesin thePCpopulationandthehigh
placeboeffect.Samplesizecalculationsperformedprior
to study initiation indicatedthat a total of 95 patients
were requiredin the tolterodineandoxybutyningroups
to have an 80% chance of showing a significant
differenceversusplacebo.With only 41 patientsin the
oxybutyninand70 in thetolterodinegroup,thestatistical
comparisonlacked the power to find such significant
differences. Other studies have demonstrated the
significantefficacy of tolterodinecomparedto placebo
on micturition frequency and incontinence episodes
[13,14]. In addition, the effectivenessof oxybutynin in
decreasingtheseparametersis well documented[2].

A largeplaceboresponsewasnotedin this study.This
wasnot surprising,asit is well knownthatwhentreating
patientswith overactivebladder the placeboeffect is
considerable[15]. Bladderdrill providesaplaceboeffect
and is a commonbehavior-modifyingtherapy. In this
techniquetheuseof micturition diariesplaysanessential
role [16]. The placeboeffect in this 12-weekstudywas
greater than in an earlier 2-week tolterodine study,
supportingthe idea that the frequentuseof micturition
diaries strengthensthe effect of bladderdrill [9]. The
drawbackof bladder drill is that although it provides
good short-termrelief in around80% of patients,it is
less effective in the longer term [17]. The clinical

experienceseemsto be that mostpatientsfind it hardto
keepup the discipline involved in the long term.

Maximum effect was not observedfor any of the
treatment groups until 8 weeks after treatment was
initiated.A possibleexplanationfor this canbefoundby
understandingthe coping mechanismsusedby patients
with overactivebladder.Theseinclude urinating to a
time schedule;urinatingat thefirst signof urgency;and
limiting fluid intake.It is reasonableto concludethat it
takes a period of time after beginning treatmentwith
drugs such as tolterodine, or with methods such as
bladderdrill, before patientscompletely trust the new
control they achieve.

Theequivalentefficacyfoundbetweentolterodineand
oxybutynin for the effect on micturition diary variables
indicatedthatperformingdirect tolerability comparisons
betweenthe two treatmentgroupswas valid. Compar-
isonsbetweenthe tolterodineandoxybutynin treatment
groupsrevealedthat tolterodinewassignificantlybetter
tolerated than oxybutynin when adverse events (in
particular dry mouth), study withdrawal and dose
reductions were considered.Moreover, the superior
tolerability profile of tolterodine was accompaniedby
improved patient compliance (as per tablet counts)
comparedto patientstreatedwith oxybutynin.

The generalsafetyof tolterodineand oxybutynin for
the treatmentof overactivebladderwas shown in this
study. The percentageof patientsexperiencingserious
adverse events was comparablebetween the active
treatmentgroups and placebo.Urinary retention was
reported by only 1 patient who was treated with
oxybutynin. Micturition disorderswere only reported
rarely, with a lower percentageof tolterodinepatients
than placebo-or oxybutynin-treatedpatients.Also, no
differenceswere noted betweenthe groups for blood
pressureor laboratorysafetyparameters.Onesurprising
safetyfinding wascardiovascualreventsreportedin the
tolterodineandoxybutyningroupsbut not in theplacebo
group.This result wascontraryto the overall reporting
of cardiovascularadverseeventsin thetolterodinephase
III clinical trial program, which showed that the
percentageof placebo-and oxybutynin-treated patients
experiencingcardiovascularadverseeventswas about
the same(7.7% and 8.0%, respectively),with a lower
percentageof tolterodinepatientsreportingthis type of
event(5.8%) (unpublishedobservations).Electrocardio-
graphicmeasurementswerenot performedin this study
(exceptat baseline),asthepotentialeffectof tolterodine
on theelectrocardiogram wasextensivelystudiedin both
phaseI and II studies(121 subjectsand 255 patients,
respectively).Theseshowedno effect of tolterodineon
cardiacconductionin any patient group, including the
elderly (unpublishedobservations).

In conclusion, the encouraging tolerability of
tolterodinehasimplicationsfor the treatmentof patients
with overactivebladderin termsof effective treatment
and compliance.It is well documentedthat although
oxybutynin is a highly effective drug, its systemic
adverseeffects (particularly dry mouth) may lead to
frequentdiscontinuationof treatmentor dosereduction
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to dosagesthat may be of minimal clinical benefit
[1,3,6]. In contrast, patients on tolterodine treatment
shouldnot experiencetheselimitations andwill instead
be able to obtainsafeandlong-termeffective treatment
for their condition.
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EDITORIAL COMMENT: This multicenter randomized
prospectivestudy aims to test the efficacy of tolterodine 2
mg bid against oxybutynin 5 mg tid and placebo. The
investigators find tolterodine to be equivalent to ditropan
in effectiveness but to have fewer side effects. This
increasedtolerability of tolterodine should improve patient
compliance and therefore the overall responserate over
time.
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Which PhysiologicTestsare Useful in Patients with Constipation?

HalversonAL, Orkin BA

Division of Colon andRectalSurgery,George WashingtonUniversity,
Washington,DC, USA
Dis Colon Rectum1998;41:735–739

Ninety-eight patientsunderwentphysiologictestsfor the evaluationof
severe constipation refractory to a rigorous bowel management
program.The study was designedto identify which physiologic tests
could provide a definitive diagnosis,and to assessspecific historical
factors that might be predictive in diagnosis.An anatomicevaluation
was performedon all patients.A pretestdiagnostic impressionwas
developed from the history and physical examination, and was
confirmed or refuted based on the diagnostic test(s) performed.
Physiologic tests included manometry, colonic transit time, defeco-
graphy,pudendalnerveterminalmotorlatency,ballooncompliance,and
pelvic floor and sphincterelectromyography.The mean age was 48
years,and84 of the98 subjectswerefemale.Physiologictestingdid not
provide information that influencedthe treatmentplan in 43 patients
(44%). In 46 of the patients,where the pretestimpressionwasunclear,
physiologic testing definedthe causeand directedmanagementin 43

(93%).Physiologictestingwasnecessaryto reacha diagnosisin 53%of
patients tested.A history of hysterectomy,urinary incontinenceand
symptomsof pelvic outlet obstructionwereassociatedwith the finding
of rectocele.Symptomsof outlet obstructionor dysmotility were not
correlatedwith anyparticulartest.Defecographyandtransittimestudies
were most useful in indiciating a definitive diagnosis.Further testing
should be performed selectively basedon the results of the above
studies. History and physical examination are poor predictors of
diagnosis.

Comment

There are no follow-up data regarding patient outcomes with
intervention,and it is difficult to interpret whether the testschanged
thepatients’responseto therapeuticintervention. However,anexcellent
diagnosticwork-up hasbeenprovidedandshouldbe repeated.Patients
with severeconstipationshouldhavehistory andphysicalexamination,
andsometype of anatomicstudyto rule out a mass.A rigorousbowel
programis carriedout.Furthertestingshouldthenconsistof transittime
studyanddefecography.Other testsmay be required.
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