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Summary: P elvic fl oor exercises (P fE) have been shown 1u re<l11 cc the 
sympt o ms of genuine stress inconlinence (Kegel , I 948 ; Shepherd, 1983 ). 
The muscles o f the pelvic flour con la in a mixture o f s low I wit ch a n<l fas t 
twitch musc le fibres. 

Exercise induced changes in slow twitch m uscle fi bres will rcq um: 
many repea ted cont rac tio ns, whe reas fas t twitch fibre, a re acti,·a tcd 
o nl y with maxi mal ef fo rt. As the fast 1wi1ch fi b re, are rec ruit ed to 
maintain continence <luring sudden increases in a bdomina l p res•.m e, 
eg coughing , sneezing , it seems appropria te to give fas t 1wi1d1 fibre 
exercises to pa tient s with genuine stress incontinence (GS I) . 

This paper present s met ho<l, of fulfilling the a bove criteri a ; o ne u, in g 
. the resista nce o ffered lo the withdra wal o f a vag ina ll y loca ted rn lTcd 
ca theter , lhe second descr ibing the use of we ighted vagi na l cone, , 
whereby the muscles o f the pelvic fl oor a rc co ntracted to prevent the 
cone ' falling o ut' . 8 01h methods have been sho wn to b<: cfrecli vc a n<l 
acceptable to pa ti ent s. 

Biography: J osephine Laycoc k tra ined at the Bradford J fo,, pit a ls 
School o f Phys io thera py between 1959 and 1962, a nd is currentl y 
conducting resea rch inl o the c!Tcc ts o f int e rferenti a l thera py and pel vic 
fl oor exercbes o n urinary incontinence as a pos tgrad ua te st 11d cn1 or i'hc 
University o f Bradford , hav ing fir st become int eres ted in thi s wo r~ 
through the A~socia t io n o f C hartered Phys iot hcrap b ts in Obstetrics a nd 
G ynaeco logy (AC POG ). 

Introduction 
STRESS incontinence is the involuntary loss of urine when the 
pressure in the bladder exceeds maximal urethral pressure, in the 
absence of a detrusor contraction . 

Methods of increasing urethral pressure will therefore 
promote continence . These methods include surgery, drug 
therapy, electrical stimulation and pelvic floor exercises. The 
urethral closure mechanism is strengthened , and the urethro
vesical junction (bladder neck) may be elevated into an area of 
transmitted pressure. 

Anatomy 
The urethral closure mechanism consists of the intrinsic 

urethral sphincter and the periurethral muscles of the pelvic 
floor, mainly the pubococcygeus. This muscle consists of a 
heterogeneous mixture of slow and fast twitch muscle cells , 
innervated by the pudenda! nerve (Gosling, 1979) . Large 
diameter fibres form the bulk of this striated muscle, and a 
proportion are functionally of the fast t)lllitch type, capable of 
rapid contraction, but only for short time periods . 
Consequently , the pubococcygeus reinforces the intrinsic 
urethral sphincter by increasing the urethral resistance during 
coughing, straining, etc . It also plays an important role in the 
forceful closure of the urethra, which occurs when micturition 
is voluntarily interrupted during the 'stop test' described by 
Gosling ( 1979) . 

From the literature it can be deduced that the effects of 
contraction of the pubococcygeus are to support, lengthen, and 
compress the urethra, and to elevate the urethro-vesica l 
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junction into an area of transmitted abdominal pressure (De 
Lancey, 1986) . Also , the detrusor nucleus in the sacral 
micturition centre is directly inhibited ( M cGu ire , 1979), so pelvic 
floor exercises can be utilised in the management of detrusor 
instability . An increase in the tone of the pelvic floor muscles is 
said to raise the micturition threshold (Mahoney et al, 1977), and 
explains why pat ients report a decrease in frequency and 
urgency following a course of pelvic floor exercises . 

Aetiology of Pelvic Floor Weakness 
W eakness of the pelvic floor is said to be a direct result of 

childbirth, where perineal descent leads to a pudenda! nerve 
neuropathy (Snooks and Swash, 1985) . Also , following the 
repair of a tear, or episiotomy, the patient will have a painful 
perineum . This causes inhibition of the muscle function similar 
to that o ften found in the quadriceps muscle immediately after 
meniscectomy. In many women, cortical control is lost during 
the puerperium, and may never be regained (Shepherd, 1983) . 

Age is associated with a decrease in fast twitch muscle fibres; 
also fast twitch fibre atrophy frequently occurs in patients who 
have been confined to bed, or who have been engaging in very 
limited physical activity ( Rothstein, 1982). 

Re-education of the Pelvic Floor Muscles 
When re-educating the pelvic floor muscles, attention must 

be paid to the di fferent needs of fast and slow twitch muscle 
fibres. In any progressive contraction, slow twitch motor units 
are activated before fast twitch motor units . To train fast twitch 
muscle fibres requires maximum effort - either maximum 
tension or maximum speed. Exercise induced changes in slow 
twitch f ibres will require many repeated contractions 
(Rothstein, 1982) . 

The aims of pelvic floor exercises are to increase the static tone 
and strengthen the rapid response of the levator ani , and will 
therefore include repetitive contractions and resisted exercises. 
The intrinsic urethral sphincter, innervated by the pelvic nerves, · 
is said to be under the control of the central nervous system 
( Gosling, 1979), and its slow twitch striated muscle fibres shou ld 
respond to the same repetitive exercises as the slow twitch fibres 
of the pubococcygeus , thereby further increasing the urethral 
resistance. Kegel ( 1948) recommended 300 contractions per day 
and the use of a perineometer twice daily; the same principles 
apply to-day, but the perineometer can be replaced by a less 
expensive means of providing resistance . 

Patients are taught to contract their pelvic floor muscles and 
instructed to prac tise contractions a little and often, some quick 
one-second contractions , and some lasting up to ten seconds. 
These exercises should be performed during daily activities in 
standing , sitting and lying . The stop test described by Gosling 
( 1979) is included, and patients are instructed to stop or slow 
down the flow of urine during every act of micturition . Stress 
exercises involving active pelvic floor contraction prior to any 
incontinence-provoking act, such as coughing, bending, etc, 
are taught and progressed , and confidence is increased with 
practice. 

Digital evaluation of rhe pelvic floor muscle contraction is an 
essential part of the physiotherapy assessment, with suggested 
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grading as follows: nil = 0; poor 00 1; fair ·· 2; W.>ud 3 ; ver Y Table 1: Characteristics of subjects In = 11) 
good = 4. 

Isolation from abdominal , glutei, and adduc tor muscle Average age: 3/4 (21 to 51) 

contractions is important, as these may mask the pelvic floor Occupation: 
contraction and fatigu e the patient. Also , a strong abdominal 
contraction may irritate an unstable bladder. 

Self-digital assessment should be encouraged, and the 
patient reassured that this is not a dirty habit and will do 11 0 harm. 
Resisted exercises for the pelvic floor muscles will invariab ly 
involve some invasive device, which will not be acceptable to all 
patients. However, the following techniques have been shown 
to be effective, and have high patient acceptance. 

Resisted Exercises for the Pelvic Floor Muscles 
Method 1: Using an inflated cuffed catheter (fig 1) 

Using a small quantity of KY jelly, or similar lubrican t, an 
inflated cuffed catheter is inserted into the vagina, into the area 
where a tampon would be located. The patient is then instruc ted 
to tighten the pelvic floor muscles to prevent the withdrawal of 
the catheter by the therapist. Gentle traction is applied which 
stretches the pelvic floor muscles, and provides a sensory 
biofeedback to initiate their contraction. The procedure is 
repeated with varying amounts of traction, and the patient 
shown how to manipulate the catheter and give self -resistance . 
A second exercise involves maintaining the ca theter in the 
vagina by contracting the pelvic floor muscles, during coughing, 
bending, lifting, etc. The catheter is washed with soap and 
water, and dried between practice sessions; a weekly soaking in 
disinfectant will help to avoid infection. The cuff can be inflated 
with air or water (5 ml to 30 ml), depending on the laxi ty of the 
vagina . The cheapest latex catheter costs 50p and this method 
should be suitable for hospital or community-based physiother
apists and nurses . A pilot study with volunteers carried out in 
this unit to assess the . usefulness and acceptability of this 
technique gave the results shown in tables 1 and 2. 

Ten volunteers (91 % ) claimed that this method increased 
their awareness of pelvic floor muscle action . Seven (77 % ) 

(excluding the patients) considered that the technique would 
be a useful adjunct to pelvic floor re-education , and 91 % judged 
the method acceptable . 

Careful patient selection is important when using an invasive 
technique requiring dexterity and cognisance. 

Further work is required to evaluate the effect 011 the pelvic 
floor muscles and their effect on GSI. 

Method 2: Using Femina cones (fig 2) 
Plevnik ( 1985) has shown ihat women can be trained to 

contract their pelvic floor muscles in order to retain cones of 
increasing weight in the vagina. When a cone of the appropriate 
weight is inserted into the vagina, it tends to slip out . The feeling 
of 'losing the cone' provides a powerful sensory biofeedback, 
which makes the pelvic floor muscles contract around the cone 

to retain it . Resting muscle strength is assessed as the heaviest 

Fig 1: Inflated cuffed catheter for resisted pelvic floor exercises 
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physiotherapists 

nurse 

patients 

Parity: 

nulliparous 

para 1 

para3 

lncicfonce of stress incontinence: 

never 

very occasional 

occasional 

8 

2 

6 

3 

5 

2 

4 

Very occasional= less than one per month 

Occasional = more than one per month 

Table 2: Results 

Cuff filling medium 

Air preferred 

Water pref erred 

No difference 

2 

8 

cone retained in the vagina for one minute while walking . 
Active pelvic muscle strength is considered as the weight of 

the heaviest cone that the patient can retain by contracting the 
pelvic floor muscles . Pati,mts are assessed and given the 
appropriate cone with which to exercise . The next heaviest cone 
is given when the previous cone can be retained for ten minutes 
while walking. As muscle strength increases, there is less effect 
on fast twitch muscle fibres, as maximum effort is not required. 
However, the fast twitch fibres are again recruited when a 
heavier cone is used and resistance increased. 

Cones are available in sets of nine, with weights varying from 
20 g to 100 g . 

A recent study by Stanton et al ( 1986) has shown this method 
to be effective in exercising the pelvic floor muscles, and 
redu cing urine loss in women with stress incontinence . 

Two ten -minute exercise sessions per day, using the cone or 
catheter, me recommerided, with repetitive contractions 
practised during the day, as described earlier . 

. ~J;., ~ ,..;· 

Fig 2: Femina cones for the testing and strengthening of pelvic 
floor muscles 
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Both these procedures teach the patient the appropriate 

muscles to contract, which is often the greatest hurdle in pelvic 

floor re-education . Shepherd ( 1983) reports that on ly 40% of 

women attending gynaecological clinics have voluntary control 

of the pelvic floor muscles . Inappropriate abdominal muscle 

contractions would serve to 'push' the catheter or cone out, and 

so these unwanted contract ions can be more easily isolated and 

eliminated. 

Whatever exercise regime is used, the completion of a daily or 
weekly diary will serve to remind the patient to exercise , and will 

provide a record of exercise sessions . 

Patients can expect an improvement within two to twelve 

weeks, depending on the severity of symptoms. 

Conclusion 
Stress incontinence can be treated by pelvic floor exercises 

aimed at increasing the urethral pressure and elevating the 

urethro-vesical junction into an area of transmitted abdominal 

pressure. In order to affect the fast and slow twitch muscle 

fibres, resisted exercises and repetitive exercises should be 

inc luded. Resisted exercises can be given using the withdrawal 

of an inflated cuffed catheter, or weighted vaginal cones . A daily 

or weekly diary of exercise sessions acts as a reminder, and also 

as a record. 

Suppliers : Femina Cones are available from ORM ED Ltd . 32 Hyde W ay. 
Welwyn Garden City, Hertfordshire AL7 3AW. rri ce [95 plus VAT. 
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