PROGRESSIVE RESISTANCE EXERCISE IN THE FUNCTIONAL
RESTORATION OF THE PERINEAL MUSCLES

ArnvoLp H. Kuger, M.D.,, F.A.C.8.,, Los ANerLEs, CALIT.
{From the Mollywood Presbyterion Hospilel, Qlmstead Memorial)

NTENSIVE investigations and experiences of World War I1, the reeent studies

of physiologists, and researeh in infantile paralysis have greatly changed the

methods of conserving and restoring skeletal musele funetion, This knowledge
has not heen applied to genital relaxation to appreciable extent.

A restudy of the problems of the lax perinenm in relation to modern con-
cepts of musele-cell regeneration and funetion reveals that hirth-canal mus-
culature is especially responsive to an improved method of conserving and
restoring funetion.

The proecess of childhearing, although ordinarily considered a normal phvs—
iologie funetion, ig invariably attended by a eertain amount of injury to the
tisyues of the uterus, cervix, vagina, and perinenm. In the majority of women,
Lealing takes place vapidly and the structures are quickly restored to a state
whieh malkes a repetition of the process possible. Never, however, do the organs
resume their original integrity of form and funetion.

Modern advanceg in obstetrics have led io a great reduction in the loss of
life associated with ehildbearing. Tnfeetion, hemorrhage, and toxemia, the three
prineipal causes of death in the parturient woman, claim fewer lives every
year, and toward the accomplishiment of this end obstetric researeh hasg been
largely direeted,

Tt i3 not enougl, however, merely to keep a woman alive; it is important
to preserve for her the funetion of her reproduetive system and to prevent injury
80 far as possible, in order that the involved organs may again approximate a
normal state. Although some injury is inevitable, the manner in which labor
and delivery arve eonducted and the way in which the patient is cared for in the
postpartum state will in large measure determine the extent and punmncney
of that injury.

Mechanism of Injury

The delivery of a child is possible hecause the uterine and ahdominal musecles
can éxert a foree great enough to overcome the resistance of the birth eanal.
An object approximately 100 em. in diameter is gradually pushed through the
cervix, whiell hag an initial opening of only a few millimeters, and through the
vagina, with its luomen of only a few centimeters. Changes take place during
the course of preghaney which prepare these stimetures for the dilatation whieh
i# necessary hefore the child ean he delivered. The tissues hecome progressively
softer and more clastie, and, by the end of pregnancy, the eervix is usually so
altered 1hat it hecomes comp]c{e]v effaced and dilated and permits the passage
of the infant without undue strain, .

The museles of the perineum are less adequately prepared, and when the
presenting part of the infant is foreed into the vagina and against the perineal
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museles, less dilatation oceurs. Imstead, as the Jumen of the vaging inereases
in diameter, the cells in those portions of the radially inserted museles whieh
lie nearest the vaginal orifice hecome sepavated from caeh other as a result of
lateral stretching, while the interdigitating museles which surround the vagina
arve often torn as a resull of overelongation.

When any large objeet is forced against a diaphragm with a swialler open-
ing, the greatest stress is at the margin of the ovifice. The more peripheral avcas
are subject to mueh less strain, and it iy the area immediately adjacent fo the
opening which hecomes excessively stretehed or torn. This s true of the peri-
neum during ehildhirth. It is in close proximity to the vagina that the most
severe injuries occur. Only after the medial tissues have given way do the
peripheral zones heecome involved. :

As the perimeter of the birth canal expands during delivery and approaches
the fixed rim of the pelvis, the musenlofaseial tissucs sitnated radially hetween
the vagina and the rim of the pelyis would hecome shortened and relaxed if the
expanding movement were entively linear. Tf the tissues remained in the orig-
inal plane, the medial fibers of the radially inserted muscles would he pulled
apart and separated, hut the muscles would never he subjected to cxcessive
foneitudinal tension.

To illustrate this proeess, one may pieture the pelvig ax a hoop 12 em, in
diameter; attached to it by means of rubber hands 5 em. long is a small eentrally
placed hoop 2 em. in diameter, whieh represents the mndilated vagina. The
rubber bands hold the two hoops in one plane. 1f, now, the diameter of the
inner hoop is increased to 10 em. to eorrespond to the dilatation neeessary to

permit passage of the ehild’s head and the two are still lield on the same plane, -

the rubber hands are each 4 em. Jonger than necessary to keep the two hoops
attached. Tt ig thus evident that the inner hoop may move from the plane ol
the auter hoop 4.89 em. without tension., Only when the perineum Is forced
putward more than the amount permitted hy the clasticity of the tissues will
injury be inflieted, and it is at approximately this point that an episiotomy 18
often performed in owder to increase the diameter of the vaginal outlet and
prevent further downward pull on the musceulofaseial tissucs.

Variations in anatomic relations may be responsible for differences in the
tension to which the museles in any quadrant are exposed. Short anterior
museles may he subjected to execssive tension, leading to injury of the anterior
vaginal wall. Posterior muscles are more commonly overextended by the cle-
seending head and are more commonly injured. Fxcessive tension in a q nacdrant
of one diameter will cause relaxation of museles in hoth guadrvants ol the
oppogite diameter. For this reason lateral muscles ave ravely injured.

Other muscles and faseias which are intimately eoneerned with the support
of the pelvie struetures and which must hecome dilated to permit the passage
of the ifant are the sphineters which surround the anus and vagina.  Curtis
and Liy assoeiates! have shown that strands of wuseles which ave predominantly
for support hlend with and insert themselves by interdigitation into the intrinsie
musculature of the lower third of the vagina as well as that of the urethra and
anus.  {(forsch? has emphasized that ““the deep museular strata, whiel eonsist ol
the levator ani together with its faseia, ave more or lesy elosely interrvelated with
the perineal sphineters, By supporting and fixing the pelvie diaphragm the
levators symergize and coordinate the activity of the sphineters.””  Aceording
to I1ill and van Del,® ““the Jevator ani musele acts as a powerful sphineter, sinec
it surrounds the vagina like a loop,”” and Bureht® has made the statement that
“pelaxation of the vaginal outlet is eaused Dy a lack of tone of the levator ani
musele,”’

The musele tissue in the immediate proximity of the vaginal canal is in the
arcea of greatest tension stress during labor, This sphineterie zone iy most elastie
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and resilient and is capable of undergoing a greater ehange than any other part
of the pevinewn. Museles in this area are injured to some extent in every
mregnancey hut in most instances show amazing recuperative powers.

When musecles and faseias are subjeeted to exeessive tension during ehild-
hirth, two types of injury may result: (1) actual laceration and separation of
the muscles and fageias and (2) separation of individual musele eells from the

‘motor nerves hy which they are inmervated. The latter injury is probably uni-

versal, owing to the great clasticity of muscle cells and the rdlatively lesser
tensions which nerve fibers can withstand.

With the hirth of the haly, the foree whieh has been applied to the perinem
suddenly ccases.  The muscles and Taseiag of the peripheral zone, whieh have
heen subjeeted to proportionately less tension stress than those of the medial
zone, econtract, to eause reduction in the eircumierenee, shape, and form of the
vagina. In this position they scrve as supportive splints for the medial museles
and Taseiag, which were the site of the most coneentrated tension stress.  Cou-
traction oceurs gradually, for a state of fension is never condueive fo rapid
Lealing, and only after some time does the vagina approximate its former size
and the perineum approach its original competeney.

The forees which lead to the dilatation of the hirth eanal and the consequent
stretehing and tearing of muscle and nerve fbers vary in their nature and in
their effect on the perineal structures. The relative size of the fetal head and
the bony pelvis, the position the head assumes in the pelvis, the charaeter of
the uterine eontractions, the length of time during which foree is excrted and
the state of the perineal muscles, all play a part in determining the extent to
which the perineum will be injured. In a young woman with resilient, elastic
museles, if the head is in an oecipiteanterior pogition, the uterine eontractions
are normal, and an episiotomy has been doue to prevent overdistention of the
perineum, permanent injury is minimized.

In any region where tissues hecome overstretehed, even theugh lacerations
of museles or faseias are not visible, nerve injury is inevitable. Ivery musele
cell is supplied with a motor end-plate, attached to one of the many filaments
making up the terminal portion of a metor nerve,  Sinee musele cells ave eapable
of greater extension than nerve fihers, they may streteh to such an exfent that
the motor end-plates are torn from the nevves of which they were a part. Never
are ail such eonncetiony severed. Some musele celly will retain thelr innervation
and he capable of acting ag splinty o1 crutehes for their injured neighbors. The
amount of permanent musele relaxation will depend in lavrge measure on the
proportionate numbers of intact and disrupted nerve-muscle units and the
number which are reconstructed.

MMechanism of Reconstruction

Tt is not enongh, therefore, to approximate the marging of lacerated museles
and fageias and suture them in place. Sueh a procedure will ordinarily lead to
a restoration of the gross form of the perineal structares hut will not in itsell
hring about a return to normal funetion.  In seme way, re-lnnervation of musele
cells must be accomplished and the injured musele cells wust again be edueated
to funetien.

The sitnation most favorable Tor a retuwrn of funetion is a demand for use.
Tiseher® stated that in general an inaetive injured musele will lTose alimost 80
per cant of ity weight, while an aetive mjured nnwele will Tose only 20 per cent,
Tnjored perineal musele cells are in an ideal situation for maintenanee ol size
through activity. The interspersed intact musele cells are ordinarily sufficiently
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Cpart f numerous to permit some contraction, and when these museles are aetively ‘

every exereised, the m]u]ul musele cells are put to work at the same time. The
ineentive for veinnervation, regencration, and re-edueation is the need for fune-

¢hild- tion of the musele as a whole.
on of 1‘\ Tn the course of emhivalogie development, contractile musele tissue is formed :
L th_e carlier than the nerves which supply it, and ecnsequently wmuscle cells hecome =
- - ﬁ seeondarity innervated.” This ability of a nerve ﬁhm- to establish a conneetion ' }
lesser ’ with a musele ecll is earvied over into adult life, and a musele cell which has o
lost its mmervation may beeome reinnervated under {avorable elrenmstances. ‘ o
neun Van Harrveveld,” Billig and van Ifarreveld,® Arey? and others have shown that !
have { striated musele fibers atrophy when they ]nso their nerve mmp]\ It are ml]mhlo P
1edial ‘1 of restoration when reinnervated. A smnle nerve fiber iy eapable of growing ‘
of the : and of multiplying ifs hranehes any times, so that it may eventunal Iv supply i
useles a ereater number of musele eells than it did originally. To no group of museles |
Con- in the human hody arve the general prineiples of muscle-cell regeneration more i
rapid applieable than to {those m}mod in elildbirth, ¥
1 siae The need for some method by whieh pevineal museles may he preserved and ol

developed has Tong heen recognized.  ITippocrates tried oil injeetions, hot douches

A

ruent and salves, and Soranus (A, 110) attempted support with the hand, Medieal "
nd in literature ol the past century reveals {hat many obstetriclany and gynecologists !
d and have felt that exercise or some other eonservative means of reeonstruetion is =1
ter of indicated and should he of value during the ehildhearing age, hut reeords of 7]
4 and their efforts have Deen more o1 less relegated to the footnetes of gyneeologie a
mt o Listory,  Hxereises such as the assumption of the knee-chest pogition, walking ‘r ’
lastic " on all fours, leg raising and eavly postpartum activity arve valuable in aiding : i
ctions l the uterus to reswme its normal position and in improving the tone of the . : 1},
af the abdoninal museles.  They do little, however, to affeet the state of the perineun, : :
and for its museles special exereises are neeessary. , S ‘ )
ations ‘ i
nnsele Specific Exercise , » .
nentsy : g |
11:111»}; ; In the current ]1'1:01:;111111_). {here is little mention of CXereises to promote the l N
£ that : restoration of perineal Jun(hon, and it would seem that no satisfactory exereise oy
Never h has been Tound. One of the Lew references to exereise I8 that of Seott and V<111 i
vation ¢ Wyek," who deseribed a ])1‘0(‘('(]111(- in which the patient contraets 111(1 eluteal ||
The museles, at the same time drawing in the reetum as though to cheek the passage ‘ i ‘!
g the n_t ifec*_es t’_.hl-ough the lower howel, TPersonal communieations from many pliysi- P
d the elany indieate that it is a Tairly ecommen practiee to instruct the patient to draw © I
in the perineal vegion repeatedly. i
t One report of inferest Ix that of Van Skolkvik, who observed unusually '
§ firm perinea ameng a trihe of natives in Sowth Africa. e Ffound that it was -
' the duty of the midwife, who was usually the mother or mother-in-law, 1o see : ; ¥
useles that the young mother recovered perineal strength after childbirth,  lixereise A
(';_1(1 1“, by contraction of vaginal muscles on distended fingers wag heeun sevvml days 4
itsel [ after hirth and was continued periodically for several weelts, until the desived
nusele result was ohlained. : ‘
seated _ . Past observations of ohstetricians and gayneeologists in relation to regencra- DU | - |
- tion of musele funetion are in aeeord with the conclustons reached eoneerhing
T Use. such regeneration throngh investigalions condueted duving World War IL ' }
ost. 8¢ Prior to the war, the aceepted treatment of injured museles was prolonged rest ‘
‘f'l‘*_“-~ : and passive exereise, 1t has been Tonnd, however, that heat, whirling water, C .
W s _ expert Massage, <'Iw1||<« I stimnlation and haphazard  gene al activity have A
[dently _ their plase, though they have rarely made an injured musele sirong or prevented N
»
. o
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Habhiness, atrophy, or loss of funetion. With excessively long periods of passive
immaobilization, muscle reflexes heeome so impaired that actual paralysis is often
simulated.

During the reeent war, aceording to a war summary,'® it was found that
“Toss of coordination is casier to prevent than fo restore.”” “In the preservation
or vestoration of museular function, nothing is more fundamental than the

frequent repetition of correctly guided exercises’ instituted by the patient’s

own offorts. “‘Hxercise must be carried out against progressively inereasing
resistance, sinee muscles inerease in strength in direet proportion to the demands
placed upon them.”

T4 would seem from the accumulated evidence that perineal exereises are
especially important for two purposes: (1) to promote a return of normal musele
fumetion i the immediate postpartun peried and (2) to restore musele function
in women still in the childbearing age who, heeause of musele-eell injury ineurred
at a more digtant time, suffer relaxation of the pelvie musculature.

For the past fifteen years I have experimented with various means of exer-
¢ising the perineal museles. Any aetive exercise must he divected primarily
toward drawing in the perinenm. Only the exceptional woman, however, will
continmue the exercise long enough to produee results on mere instruetion to do
this. Many women, in addition, have no ‘‘awareness of funetion™ and, unless
provided with some way of knowing whether or not they are heing suceessTul,
soon heeome discouraged or are unwilling to make even an initial attempt at
uxereise.

It scemed advisable, consequently, to devise some method by whiek the
patient might sce the results of her activity and be encouraged to eontinue her
efforts—to eive her an aetual ineentive to increase the eontractile power of her
perineal museles and vaginal sphineters.

The prineiple of restoring the funetion of a segregated group of museles
with a specific aid, method, or program ol re-education is well establighed
through eonslant use in the fields of orthopedics, neuromuscular and plastic
sureery, physical medicine and rehabilitation. Important speeifications common
to aceepted methods of restoring funetion of injured skeletal museles are means
of searegation, guidance, and progroession.

An early method studied was Friinkel '™ (1895) re-education program for
locomotor ataxia. Methods recently developed for rehabilifation of the war
injured and for establishment of awareness of function in patients with infantile
paralysis gave valuable help in this study. The most recent developments n
this highly important ficld are hy ITuddelston and Golseth™ and by Billig,” who
have devised a method of registering musele action potentials on a loudspeaker,
so that the patient hears inereased sound when he is pulling more accurately
with the musele heing trained for improved funetion.

The spocial sense which ordinarvily activates the genital museles is the
taetile sense, which ohviously eannot he ufilized in training, on aecount of its
hypersensitivity and exhaustibility.  Sight is the most highly developed special
semse for the gnidance of skeletal musele action, and in the restoration of perinecal
musele funetion the response to sight sense guidance is instantaneous, with
immediate understanding of the modus operandi hy the patient.

©

The Perineomefer

A puemmatie apparatus (17ig. 1) has been devised specifically for the exer-
¢ise of hirth eanal museles, with measurement of eaeh muscular contraetion
visihle to the patient. A chart (Wig. 2) is provided to keep a record of the
accomplishment of cach exercise period and serve as a progress guide for hoth
patient and physieian. The apparatus eonsists of a simple, halaneed-resistanee
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pneumatie vaginal chamber opevating at atmospherie pressure and conneeled
by meang of rubber tubing with a manometer ealibrated from 0 to 100 mm, of
merenry. In construetion, the vaginal chamber is an anode-processed rubber
col of specified consistency, lightly stretehed over a rigid slender cove with a
flange at each end. An air vent in the eore conneets the pneumatie eliamber
with the tubing and manometer. The base of the chamer iy fitted with a round,
gemirigid rubber shield & em. in diameter, which limits placement in the vagina

Fig. 1.—Diagram showing the Perincomecter during Progressive Resistance Excreises of
Lax Perineal Musculature. A. The mmuometer measures the force of perineal muscle controe-
tions from 0 to 100 mm. of mercury during increasing resistance exercises. Visunl guidanen
helps to establish awalreness of funetion and coordination, and renders further exercise bossible.
The tubing is Iong enough to permit the patient to hold the manomcter for obrervation, I, The
pneumatic vaginal chamber reecives the muscular contractions for conversion to sight sense
perception.  Conformity of the chamber to anatomic structure (length, & cm., diameter, 2 eni)
permits  reconstructive excrcige radially of anterlor and posterlor vaginal musculature and
viseeral extensions of the levator ani muscle.

and permits pivoting into position. The length (8 em.) and diameter (2 cmn.)
of the vaginal chamber are in econformity with anatomie strueturves, cspeeially
with regard to the anterior and posterior musculature of the vaginal wall. Tu
aperation, any pressure from 0 to 100 mm. of mereury exerted on the pnemnatic
vaginal chamber is immediately registered by the dial of the manometer. The
patient iz instrueted to insert the pneumatie chamber into the vaginal eavity
g0 that the rubber disk resfs against the perineum. She is then told to attempt
to eontract the museles of the vagina while watching the dial on the gage.
Patients vary greatly in their ability to eontraet the vaginal museles. Many,
especially those with marked relaxation of the pelvie floor, are unable to register
even a few millimeters of pressure on their initial attempts. Gradually, after
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practice, and as the museles hecome stronger through exercise, the pressure
which ean be exerted inereases and frequently reaches 60 to 80 or more milli-
meters of mereury.

SQinee the instrument measures the degree of eontraction of the perineal
museles, it has heen ealled the “‘Perincometer.” It 18 a simple preumatie
apparatus which funetions only to show that musenlar eontraction i taking
Place and to measure the eontraction. Tty only action is to provide a medium
hetween musele aclion and sight.  There is no provision 1o stimulate musele
contraction, ner does it provide for passive exereise In any way. The apparatus
was construeted with the view fhat any pulsating or wassaging aclion would
defent its purpose and would prove detrimental, harmiul, and useless, and that,
in the preservation or restoration of perineal muscular Tunetion, nothing is
more fundamental than exereise instituted hy the patient’s own eftorts,

Clinical Application

The initial test with the apparatus requires less than five minutes and g
made in the course of physical cxamination, The patient is ingtrueted to exereise
twenly minutes three times daily and to record hoth the periods and the omis-
siomg of exoreise on her chart. The period over which it I3 neeessay to carry
out thiy procedure varies prineipally in rvelation fo the state of the perinenwm
at the time exereises ave commeneed and to the diligence of the patient. Initial
presenee or absence of awarenesy of funetion and eoordination also is an inpor-
tant Tactor. An oceasional patient may expericnee great diffieulty in gaining
awareness ol [unetion. .

Restoration of tone and fuuction to lax or atrophied perineal museles re-
guires {rom twenty fo forty hours of progressive resistance exereise, spread over
fwenly to sixty days. As a rule, young patients progress niore rapidly than
older ones, hut one woman of h& increased her eontractile strength from 10 to
100 mm. of merewry without undue cffort in thirty davs. The period reguired
For maximum resulis varies also aceording to the purpose for which Perincometer
exercise iy preseribed, whether to vestore tone and funetion in the immediate
postpartum period, to improve early exstoccle or reetocele during the child-
hearing vears, to improve the vaginal museles so that a contraceptive diaphragm
may he retained,’® or to relieve nrinary stress incontinence. When satisfactory
results are not achieved in a reascnable period, the patient may he excleising
ahbdominal giuteal, or other extraneous muscles fo affeet dial readings. Baclkache
or ahdeminal distress also sugeest that the wrong muscles ave heing used. The
patient who complaing of fatigne probably is exerting greater effort than i
necessary.  For these reasons the patient should he seen at least onee a week,
so that her efforts may he properly directed.

While the patient is excreising regularly, she is eneouraged to attempt to
inercase the pressare 1 to 2 mm. of werenry daily and te keep a veeord of the
maximwn contraction of which she is eapable at caeh exereise period.  For this
purpose the graphie ehart has heen prepared, to cniahle her to record the pres-
suwres rewistered on the dial. The aetual vecord kept hy one patient ig shown in
Iig. 2. With minor varlations any woman with reasonahle diligence may
duplicate the record shown.

The types of contraetions of which this patient was capable as she continued
with her exereises and evideneed progressive restoration of Tunetion are shown
in Tes. 304, 5, and 6. While the period neeessary for maxinium restoration of
funetion by exercise may vary, it is' possible to disecrn Three o four phases of
development. The record ehosen for illustration shows Tour pliases rather evenly
distrihuted over four weeks,  The fivst phase, the period required 1o estahlish
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awareness of funetion and eoordination, may e absent or Driel or require as
long as cight days, The second phase is a transitional phase. The third phase,
or period of regeneration, is recognized grossly by the gradual inercase of resist-
ance registered. It is during this phase that a change in symptomns, such as
reliel of nrinary incontinence, oceurs. The phase of restoration is recognized by
a leveling out of the resistance which the muscular contractions are able to over-
come, usnally above 60 mm. of mereury pressure. A leveling out at less than 40
mni. s an indieation that the lower vaginal museles have been active and that
wil continuation of excleise the muscles in a higher plane will show evidence of
regeneration.  To meet the latter contingeney, one specification of the pneumatic
vaginal ¢hamber is that it shrall he compressible hut not expansible.  Iff compres-
giom of one sogment were 1o cause ballooning of another segment of the chamber,
it woulid De possible for strong museles fo undergo development af the expense
of weaker muscles.

While progressive resistance exercise with the aid of the Perincometer is
aseful whenever it is desivable to strengthen nevineal museles, work now heing
done in relieving urinary stress incontinence furnishes an exeellent example of
the efficacy of the method, To date (May 20, 1948), the condition Las heen
relicved in 64 cases.  Tnsufficiont time hag elapsed to Justify a statistical report
on this series, hut the patient longest under obhsevvation has remained dry for
Tourteen months'™ Sante of the women treated had worn pads continuously for
as long as eleven years: others had undergone one to three plastic operations,
without reliel. There have been no failures when the condition wag due pri-
marily to relaxation or atvophy of the anterior vaginal muscles and the patient
had at Least pavtial control at times.

The method hag heen used also to improve tone of museles and texture of
tissties in the presence of anal incontinence, and apparently facilitated vepair.
A patient with rudimentary vagina and congenital absence of the uterus was
instructed to use the ““Perincometer’” after plastic proeedures to emlarge the
vagina, and inereased sphinetor aetion from 0 to 40 mm. contractile strength.

Summary

The passage of the fetal head through the vagina during delivery is in-
variably attended by musele injury. Fxecessive tension sever motor end-
plates attached to musele cells from the terminal nerve filaments to which they

Fig, 3.—3Musenlar Contractions (i) taken from Phase of Initial Efforts to Contract Lax
Terineal Muscles. Oscillations sre slight and irregularly spaced. Although an attempt was made
to contract muscles al regular intervals, oniy an oceasional eoseillation occurred. This ig inter-
preted as being the resvlt of absence of awareness of function or lack of coordination resulting
from the detachiment of muscle cells from nerve fibrils, This phase of efforts to gain coordina-
tion varies greatly, approximately 60 per cent of patients reguiring only one or two cxercise
periods, while 40 per cent require np to eight days, depending on previous function.

Pig. 4.—Muscular Contractions (II) taken from Plase of Awareness of Function and
Coordinalion. Osecillations have become more regularly spaced, indicating a recovery of aware-
nesg of Tunctien and a prompt response io effort, Variation in the height of the oscillations
indicates that ability te control the degroc of effort has not yot developed. .

Fig. 5. —Muscular Contractions (I1IT) taken fronm Phase of Regeneration., Oscillations are
regularly spaced and are of almost cqual height. Thig is interpreted as an indication of promnt
response and an adequate control of effort. Increasing numbers of muscle cells are Being
reinnervated and are undergoing regeneration. The Tact that muscular contireections are ovor-
coming resistance at a single level, in this instance 40 nun. of mereury, indicates that the full
strength of the muscles is being exerted and registered.  Subscquent increases of resistance as
shown in Fig. 6 are interpreted as the resulf of continued muscle regeneration and hypertrophy.

Fig. §.—Muscular Contractions (1V) tnken from Dhase of Restoration, Oscillations 1eg-
ularly reach 80 mm. of mercury and the crest of cach is rounded and prolonged. Marled in-
crease in strength and in control of offort is revealed.  CQontraction is accompanied by less
Tatigue, il reserve strength exists, alpable mtscles are found to be fimmer, thicker, and
Lrowder than hefore the institution of exercise.  Bvidenee of improved Tunction exists.

Nof:n‘:‘ Further ffeels of progressive rodistance exercise on sphincterie and supportive nmus-
cle grouns Jnay be studied by tracing the course of linear force from anatomic noint of action
to fixed point of origin.
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ave normally conneceled.  This paciial Joss of innervation s in lavge measure
responsible For the relaxation of perineal muscles g0 commonly ohserved after
childbirth.

Experience hag shown that a Jemand for use is the most important factor
in rvestoring the funetional capacity of any skeletal muscle.  Active exereigse will
aid in the reinnervation of injured musele eclls and will hring about a retuin o If
normal contractility.

The shorter the time clapging between muscle injury die to ehildbirth or a
surgieal procedure and the heginning of exercise, the Tess will e the amount
ol tissue atrophy and the shorter will he the time necessary to re-cstablish nor-
mal funetion.

Yxervise with the Perincometer is useful in restoring funelion and tone ih
the immediate postpartum period, jmproving carly eystoeele and reetoeele dur
ing the ehildbearing years, improving the vaginal museles so that a contracep-
tive diaphragim may be retained, and relieving urinary stress ineontinenee.

Surgical procedures for the eorrection of vaginal, urethral, and rectal in-
eompetence may be facilitated hy preoperative and postoperative exereise which
improves the texture, tone, and function of perineal museles,

The “‘Perineometer,”” an instrument devised to register musele contraction,
is of great value as a visual aid in guiding the patient during the comse of her
exereises and m encouraging her to continue until the desired result is attained.

The method of exercise deseribed sugeests a new approach to the studies of
perineal physiology ag related to physies.
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