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from which to make decisions concerning the best way of using
PUVA in those who are considered suitable for this form of
treatment.
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Algorithmic method for assessing urinary incontinence
in elderly women

P HILTON, S L STANTON

Abstract

In young patients the assessment of urinary incontinence
is based increasingly on the results of complex uro-
dynamic investigations. The value of such techniques
in the elderly, however, is as yet unproved. Based on
the clinical and urodynamic findings in 100 incontinent
elderly women an algorithmic method for managing
such patients was devised. A retrospective study com-
paring the algorithmic outcome with the results of
standard urodynamic assessment showed that 60% of
invasive investigations could be avoided by this method
with minimal loss of diagnostic accuracy.

Introduction

The incidence of urinary incontinence in the elderly has been
assessed as between 1-6% and 42%,1 and its costs to the indi-
vidual and to the Health Service are considerable. Wholesale
investigation of urinary incontinence, however, is justified only
if it can be shown to provide at minimal risk an accurate
diagnosis which could not be obtained by simpler means; and
if based on that diagnosis a rational and effective treatment
could be provided. Urodynamic investigations undoubtedly
provide an accurate diagnosis in young patients, though their
application to the elderly is rarely reported. That effective
treatment is available for correctly diagnosed urinary incon-
tinence in the elderly is questionable. Nevertheless, in cases of
incompetence of the urethral sphincter (genuine stress in-
continence) Stanton and Cardozo2 reported cures in 75 °,
of patients over 65 years of age who were treated by colpo-
suspension.
The risks from urodynamic investigation are small; Walter

and Vejlsgaard3 reported urinary infection in only 2 '/ of
patients after investigation. Of perhaps greater importance is
the discomfort and distress caused to some patients, which may
be considerable in the elderly, particularly those with other
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physical disease or intellectual impairment. With these factors
in mind we proposed to define a more efficient method of
investigating urinary incontinence in elderly women.

Patients and methods

We studied 100 women aged 65-93 years (mean 74-6 years) who
were referred to the urodynamic unit for urinary incontinence.
They were investigated according to our usual practice. On referral
a standardised data sheet including general medical, neurological,
gynaecological, and urological history and examination was com-
pleted.4 Peak urine flow rate was determined using either a rotating
disc flow meter or a modified von Garrelts apparatus. Detrusor
function was investigated by twin-channel subtracted water cysto-
metry at a rapid filling rate (roughly 100 ml/min) in the supine
position. The effect of passive postural change on detrusor pressure
was assessed and simultaneous voiding pressures and flow rates
recorded where practicable (56 patients). In 30 patients whose
general condition was considered to be adequate videocystourethro-
graphy was performed in place of cystometry. Urethral closure
pressure profile measurements were recorded using a dual sensor
microtransducer catheter5 in 22 patients. In one patient whose
incontinence was not confirmed by the above procedures a Urilos
nappy test6 was performed.
On completion of these investigations a diagnosis was made

for each patient. Where mixed diagnoses were considered-for
example, difficulty in voiding owing to outflow obstruction associated
with detrusor instability-the patient was assigned to the diagnosis
that warranted primary treatment.

Methods, definitions, and units conform to the standards proposed
by the International Continence Society.'0 Frequency is the passage
of urine two-hourly or seven times or more during waking hours,
and nocturia the arousal from sleep to void on two or more occasions
each night.

Results

Table I lists the final diagnoses in the 100 women, established on
the basis of clinical and urodynamic assessments. Table II gives
the symptoms in relation to these diagnoses. Though stress in-
continence was common in women with an incompetent urethral
sphincter (630/%) and less common in those with detrusor instability
(33%), this symptom was also noted by 49%, of the group as a whole
and 77%°' of women with voiding difficulties. Symptoms usually
associated with detrusor instability in younger patients-urgency,
urge incontinence, enuresis, and both diurnal and noctumal frequency
-were common in all diagnostic categories. Of the symptoms
associated with voiding difficulties, poor urinary stream had the best
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correlation; nevertheless, 301", of all patients complained of this
symptom.

Table III shows the incidences of various gynaecological, neuro-
logical, and urological signs. Evidence of significant atrophic vaginitis
was common, predominantly in patients with an incompetent urethral
sphincter. Vaginal prolapse was surprisingly uncommon. The
association between upper motor-neurone lesions and detrusor
instability is well established and was confirmed in our series, 12 of
the 19 patients with clinically evident lesions being in this diagnostic
category.

Thirteen patients had residual volumes exceeding 100 ml. In
10 this was evident on abdominal palpation (300-1250 ml), and in
the remainder the residual volume was not considered important
enough in determining symptoms to warrant primary treatment.
Stress incontinence in women with voiding difficulties was shown
only in association with palpable bladder enlargement. Of the 14
patients with voiding difficulties, three were thought to have infra-
vesical obstruction (one associated with uterovaginal prolapse);
three showed no evidence of detrusor activity at any stage and
voided only by abdominal straining; and eight showed evidence of
reduced bladder compliance on filling cystometry. Of this last group,
four were unable to void during the investigation, three voided
entirely by straining, and one voided by normal albeit unsustained
detrusor contraction. In all cases, however, treatment was deter-
mined by the degree of incontinence and the patient's general fitness;
a vesical or infravesical cause was not considered.

Stress incontinence was shown in 10 of the 39 patients with
detrusor instability, though in no case were cough-induced detrusor
contractions with consequent urinary leakage evident. Of patients
with incompetence of the urethral sphincter, only 11 (370o) showed
the physical sign of stress incontinence in the supine position after
micturition. In the remainder it was demonstrated at bladder capacity
standing or, in one case, only on extended assessment by an electronic
nappy test.
Table IV notes the incidences of abnormal urodynamic features.

In 37 of the 39 patients in whom detrusor instability was found it
was evident on supine filling; postural change led to detection of

TABLE I-Urodynamic diagnoses in 100 elderly women

No of
cases

Detrusor instability . . 29
Detrusor instability + urethral sphincter incompetence 10
Urethral sphincter incompetence .30
Voiding difficulties .14
No abnormality detected . . 2
Miscellaneous. . 5

Impossible to assess. 3
Faecal impaction only. 1
Improved at time of referral .1

941

only two additional cases. Impairment of peak urine flow rate (less
than 15 ml/s) was found in 33 patients, though in only 14 was this
considered to be the main abnormality. In the remainder, though
follow-up was incomplete, patients with detrusor instability or
incompetence of the urethral sphincter in association with a low flow
rate obtained a subjective response to treatment at three months
equal to that obtained by patients with normal flow rates.

TABLE IV-Percentage incidences of urodynamic features by diagnosis

Reduced
Unstable cystometry* urine Reduced

Diagnosis flow urethral
Supine Standing ratet pressure:

Detrusor instability (n =29) 93 7 31 0 (0/1)
Detrusor instability and urethral

sphincterincompetence (n= 10) 100 0 33
Urethral sphincter incompetence

(n = 30) . . 0 0 10 86 (12/14)
Voiding difficulties (n= 14) 57 0 100§ 0 (0/5)
No abnormality detected (n 12) 0 0 16 0 (0/2)

All patients assessed (n =95) .. 47 2 33 55 (12/22)

*Pressure rise on bladder filling or postural change exceeding 15 cm water.
tPeak urine flow rate below 15 ml/s.
Negative closure pressure during stress urethral pressure profile.
§Includes four patients unable to void during investigations.

Seventeen patients had infected urine at the time of referral, and
in six this was associated with palpable bladder enlargement. Eight
showed faecal impaction when first seen, which in four was associated
with voiding difficulties.
These findings suggest that, apart frorn confirming the complaint

of incontinence and giving some guide to its severity, the clinical
history is of limited value in establishing the cause of urinary in-
continence in the elderly. We do not, of course, decry its use, since
an accurate knowledge of a patient's pattern of incontinence may be
of considerable value in defining the most rational treatment plan.
A palpable bladder indicates a significant voiding difficulty.

Though the patient may complain of the symptom and show evidence
of stress incontinence, treatment should be directed towards the
voiding difficulty in the first instance. Stress incontinence most
commonly indicates incompetence of the urethral sphincter, though
this may coexist with detrusor instability. The sign should be sought
with the patient standing with a full bladder. Culture of a midstream
specimen of urine and rectal examination should form an early part
of the assessment of urinary incontinence in the elderly.

Based on these considerations an algorithmic method for investigat-
ing urinary incontinence in the elderly woman was developed
(figure).

TABLE iI-Percentage incidences of symptoms related to urodynamic diagnoses*

Diagnosis Stress Urge Strain Incomplete
incontinence Urgency incontinence Enuresis Frequency Nocturia to void Poor stream emptying

Detrusor instability (n =29) . .33 84 80 46 68 52 0 9 4
Detrusor instability + urethral sphincter incompetence
(n= 10) .. .43 100 71 60 67 67 0 38 38

Urethral sphincter incompetence (n= 30) 63 70 57 30 67 50 10 30 33
Voiding difficulty (n= 14) . .77 58 58 62 62 38 43 72 33
No abnormality detected (n 12) .. . 20 90 90 0 70 50 10 20 20
Miscellaneous (n =5) . .33 33 33 50 40 60 0 25 0

All patients (n= 100) 49 76 68 39 65 51 10 30 23

*Disparities in some figures resulted from patients' inability to answer all questions.

TABLE IiI-Percentage incidences of physical signs related to diagnoses

Uterovaginal Upper Stress incontinence
Diagnosis Atrophic prolapse motor-neurone Palpable

vaginitis (2nd degree) lesions bladder Supine empty Standing at capacity Combined

Detrusor instability (n =29) 24 3 34 0 0 0 0
Detrusor instability ± urethral sphincter incompetence (n 10) 60 10 20 0 40 100 100
Urethral sphincter incompetence (n 30) .40 27 9 0 37 93 97
Voiding difficulties (n= 14) .57 21 7 70 21 29 29
No abnormality detected (n 12) .25 17 8 0 0 0 0
Miscellaneous (n =5) 20 0 40 0 0 0 0

All patients (n= 100). 37 15 19 10 18 37 43
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INCONTINENCE (100)

NO }) E S
MSU CULTURE

STERILE(82) INFECTED-ANTIBIOTICS

HISTORY
I

EXAMINATION
GYNAECOLOGICAL
ABNORMALITY VAGINAL RECTAL-FAECAL IMPACTION -ENEMASeg FISTULAE (8)

ABDOMINAL

BLADDER LE UNSUITABLE FOR
I (10) INVESTIGATIONj(4)

VOIDING DIFFICULTY10)
I I

URETHROTOMY CATHETER

BLADDER IMPALPABLE(85)
EXAMINE STANDING

oWITH FULL BLADDER

NO STRESS INCONTINENCE STRESS INCONTINENCE
1 (46) (39)

TREAT AS DETRUSOR
INSTABILITY (46)

ANTISPASMODICS CYSTOMETRY

STABLE UNSTABLE(29) 1 (10)

URETHRAL SPHINCTER DETRUSOR INSTABILITY +
IUNCOMPETENCTE URETHRAL SPHINCTERINCOPETNCE(29) INCOMPETENCE (10)

SURGERY EXERCISES OESTROGENS + ANTI-
OESTROGENS SPASMODICS

Algorithm for assessment of urinary incontinence in elderly women. Figures
in parentheses are numbers of patients who followed each route when
algorithm was applied to 100 patients retrospectively. MSU=Midstream
specimen of urine.

EVALUATION OF ALGORITHM

Had the algorithmic method been followed rather than standard
investigations the number of patients following each route in the
flow chart would have been as shown in parentheses in the figure
and the ultimate diagnoses as shown in table V. In 17 cases the

TABLE v-Algorithmic results compared with urodynamic diagnoses

Algorithmic result Urodynamic diagnoses

No incontinence .1 Not assessed (miscellaneous) ..
Unsuitable for investigation 4 Not assessed (miscellaneous) 4
Treat as detrusor instability 46 Detrusor instability .. 29

No abnormality detected .. 12
Voiding difficulty. 4
Urethral sphincter incompetence

(Urilos test positive) .. ..
Voiding difficulty .. 10 Voiding difficulty .10
Urethral sphincter incompetence 29 Urethral sphincter incompetence 29
Detrusor instability + urethral Detrusor instability + urethral

sphincter incompetence 10 sphincter incompetence 10

diagnoses reached with the two assessments differed (table V). The
12 patients in whom no abnormality was detected by urodynamic
assessments complained of frequency, urgency, and urge incontinence.
We routinely treat such patients empirically with antispasmodic
drugs, and their management would not therefore have been sub-
stantially affected. The one patient with incompetence of the urethral
sphincter diagnosed by Urilos, who would have been overlooked by
the algorithm, was treated by colposuspension. Of the four patients

with voiding difficulties, three were treated for their major complaints:
two with stress incontinence by oestrogens, and one with straining
to void by urethrotomy; the fourth, with second-degree uterovaginal
prolapse, was treated by a ring pessary. Thus from a diagnostic
point of view the algorithm gave an accuracy of 83% ; in determining
treatment the two methods corresponded in 95% of cases. In addition,
in 61 patients the assessment would have been limited to history,
physical examination, and midstream urine culture. Invasive pro-
cedures would have been carried out in only 39 patients.

Discussion

The unreliability of the bladder in signalling evidence of
disease in young patients has been emphasised by many authors.
It would be surprising if the same were not true of the aging
bladder, in view of the frequent coexistence of conmmunication
difficulties; our findings certainly support this suggestion.
Eastwood7 made the same point and concluded that uro-
dynamic studies are of value in certain presenting complaints
including women with stress incontinence and chronic retention
with overflow. Our findings suggest that, based on clinical
methods alone, patients may be separated with acceptable
accuracy into three categories: "treat as detrusor instability"
(including hypersensitive bladders, a few minor voiding
difficulties, and patients without demonstrable urodynamic
abnormality); major voiding difficulties; and incompetence of
the urethral sphincter with or without detrusor instability. The
use of supine cystometry in the last group allows further
separation. Indeed, the only significant distinction which we
feel is not made by this method of assessment is that between
voiding difficulties due to detrusor hypotonia and urethral
obstruction. Though theoretically this may allow a more
rational choice of treatment between the use of cholinergic
agents and urethrotomy, we currently decide the mode of
treatment largely on clinical grounds. In patients with major
voiding difficulties we prefer urethrotomy8 regardless of
aetiology and find little place for cholinergic agents, particularly
in the elderly.
We accept that there may be many contributory factors in

the breakdown of continence, and would certainly advocate
individualised assessment and treatment.9 Nevertheless, we
think that with a simple flow plan as outlined here urodynamic
assessment may be restricted without appreciable loss of
diagnostic accuracy or benefit to the patient.

We are grateful to the British Foundation for Age Research, who
generously funded one of us (PH). We also acknowledge Professors
A E Bennett and P Millard for helpful discussions during this work,
and Sisters Christine Norton and Morag MacDougall for their help
in assessing patients.
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