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“There is no muscle in the body whose form
and function is more difficult to understand
than the lavator ani’’

Dickinson 1889




FUNCTIONAL
ANATOMY OF
PFM




Coxal bone —
(os coxae
or hip bone)

(a)

Bone and Motion

lliac crest

Sacroiliac
joint

Sacral
promontory

Pelvic brim

Ischial spine
Pubic bone

Acetabulum

Pubic crest

Ischium Pubic s



Difference of

pelvic male and
femal

Pelvic Floor Muscles
Female Male



3 layers of
pelvic floor
muscles




Spasm of the bulbocavernosus and

ischiocavernosus muscles causes

3 - ~__ entrancedyspareunia and restriction
Bl of the introitus

Spasm of the deep transverse

perineal muscle and the sphincter
urethra causes restriction and pain
around the urethra

Pre-rectal fibres
(of puborectalis)

Urethral
hiatus

Puborectalis

Rectal
hiatus

Vaginal
canal

Pubococcygeus

lliococcygeus

Coccygeus
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Matthew D. Barber 2005 & Delancey 2004

Obturator intemus muscle
Tendinous arch
Obturator canal

lliococcygeus

muscle

vator ani —{ Pubococcygeus
muscle
Puborectalis
muscle

Urogenital hiatus /




Piriformis muscle

Coccygeus muscle
Obturator intemus muscle
Levator ani muscle

I geus muscle Midline raphe

Pubococcygeus muscle

Perineal membrane
Vaginal orifice

—— Puborectalis muscle

Urethral orifice



Synergy
muscle of

PF

Pectineus
muscle Adductor brevis

Adductor longus muscle

muscle

Gracilis muscle

Adductor magnus
muscle

Piriformis
Obturator
externus

Superior gemellus
Obturator internus Quadratus

Inferior gemellus femoris (cut)

Quadratus femoris
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Quadtratus
lomborum
muscle

Piriformis
muscle

Puborectalis f
‘ muscle
¥ Levator-ani

Pubococcygeus muscle ]7 muscles

lliococcygeus muscle
© 2003 Primal Pictures Ltd.
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Urinary Bladder and Urethra, Female

Parietal
peritoneum

Ureter

Detrusor

Ureteral "\ muscle

openings

Trigone :
= nternal urethral
- . 4 sphincter
g5 =— External urethral
" sphincter
External urethral<,
orifice N .
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Fallopian Uterus

W

Internal os

External os

Vagina

Labium

minus  FADAM.

16



Normal Normal
Uterus Sacrum Uterus
Bladd
adder Cervix
Pubic Bone
Rectum
Vagina
Normal Position Anteverted
Retroverted Retroflexed
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Normal vaginal axis 130°
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igmoid colon

Rectum
Peritoneum
Prostate .
(men only) Plica
y transversalis
recti superior
Plica Plica
transversalis transversalis
recti media recti inferior
Musculus
Ampulla levator ani ani
M. puborectali
Corpus
cavernosum )
. M. sphincter
recti .
ani externus
Anal crypt
. Linea dentata
M. sphincter
ani internus Pecten analis
Venous Anal canal
plexus M. canalis

Stomach

Small intestine

Large intestine

19



Digital Rectal Exam (continued)

Expulsion

Puborectalis
Angle relaxes
widens Anal canal
relaxes

Perineum
descends

) ROME

FOUNDATION
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Muscles of

Resting

mechanical
barrier

+ Low resting and/or low squeeze
sphincter pressures (weak IAS
and EAS

« Weakness of puborectalis

* Neuropathy

+ Altered rectal or anal sensation
+ Diarrheal conditions

* Diminished rectal capacity

Normal
defecation

+ Sensory perception of stool
* Rectal distension

+ Contract diaphragm, abdomen,
and rectal muscles

* Relax EAS (decreased
sphincter pressure)

* Relax puborectalis muscle

IAS
Dyssynergic
defecation

* Prolonged colonic transit time

+ Discoordination of abdominal,
rectoanal, and pelvic floor
muscles

+ Rectal hyposensitivity

+ Paradoxical increase in sphincter
pressure

+ < 20% relaxation of resting anal
sphincter pressure

* Inadequate abdomino-rectal
propulsive forces
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Sitting posture  Squatting posture

Rectum
-
~
7/ Anal canal

Puborectalis muscle Puborectalis muscle
"chokes" rectum to relaxes and straightens
maintain continence pathway to anus
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Matthew D. Barber 2005

U < >— Para-vertebral sympathetic chain
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Lumbar splanchnic
< \ /’, nerves
1 1"‘;’ ]
> '( 'l %) Superior hypogastric
P " o plexus
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Matthew D. Barber .‘Contemporary views on female pelvic
anatomy'.2005

Bone -

Pelvic Motion, Lateral View
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Ligaments

Pubic symphysis

Pubic tubercle

Obturator foramen Anterior superior iliac spine

sacrospinous
ligament

uterus
Ischial tuberosity

@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

Sacrum

Posterior

superior ;
iliac spine Posterior
gacrocluac
llium Agament
Greater
sciatic
foramen
Sacrospinous Sacrospinous
ligament ligament
Ischial spine
Pubis Lesser sciatic
Ischium foramen
Ischial Sacrotuberous
tuberosity ligament

Obturator
foramen

longitudinal
ligament



Facia endopelvic
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Cardinal ligament




Pubo- urethral ligament




Pubocervical ligament
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Uterosacral ligament




Pelvic Hoor disorder




Bert Messelink et al, ‘Standardization of Terminology of Pelvic Floor Muscle Function
and Dysfunction: Report From the Pelvic Floor Clinical Assessment Group of the
International Continence Society’, (2005),

Children

—

)

Neurolog-
ical

diseases

-

Lower urinary tract

symptoms

= Urinary incontinence

= Urgency and frequency

= Slow or intermittent stream and
straining

\

\- Fleeling of incomplete emptying/

Bowel symptoms
Obstructed defecation
Functional constipation
Fecal incontinance
Rectal/anal prolaps

—

)

Elite
athletes

———

/Sexual function
*In woman :dyspareunia
*"[n men: erectile and
ejaculatory dysunction
*"In both: orgasmic

\_ J
4 )
Vaginal symptom

= Pelvic organ prolapse

\dysfunction

~N

J

/
Pain
=Chronic pelvic pain
=Pelvic pain syndrome

- J

\_

~

J
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pregnancy

In delivery
newborn

menopause Postpartum
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» Coccydynia

» Diastasis recti

> Infertility

» Dysmenorehea
» Breast surgery

» Constipation
» anismuse

» prolapse

» Gas & fecal
Incontinence
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U Bleeding
O Peace maker
4 Cancer

4 Infection

4 Skin allergy
U Sensory disorder
d Mental problem
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Kari Bo et al “ Evidence- Based Physical therapy pelvic floor “2007

Predisposing Promoting factors
 Gender, genetic, . Sscnj;lot?gr‘]’“’
neurOIOgical’ recreation, ,obesity,
anatomical, surgery, lung disease,
collagen, smokir_lg, mgnstrual
muscular, cultural %’gfmggﬁfnon
& environmental menopause
Etiological
factors
. Ing;]ti'lggi:t";‘ftors Decompensating
nerve damage, . Ag;‘ﬁgfors
muscle dementia,
damege, debility, disease,
radiation, tissue enviromental,
disruption, medication
radical surgery

SUl
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prevalence

(Sahar Sadat Sobhgol et al, 2008) & (Akhlaghi F. et al 2003)

38.4 % 89%

~ (Chia-hsin Chen et al, 2005 ) (Ingrid E. Nygaard et al 1996)

23 34% 15 30%
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Notes of pelvic
floor function
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Boat in Dry Dock Theory

« Delancey (1993) suggests that when the PFM or

lavator ani muscles function normally, the pelvic
floor is in good condition & the ligaments & fascia
have normal tension.
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'a'a'a'aiatatnlyiutaiaiatalyiyiaty

Hammock
Theory

ATFP

Endopelvic NG s
fascia ~ ”

Ant. Vaginal wall— S
Z :':', h) )
Rectum “
External anal & Urethra
P Perineal

membrane

The arcus tendinous fascia pelvis acts as 2 I-beams
In the pelvis with the endopelvic fascia serving as a
hammock underneath the urethra

ECCECEEECERECEREE

N
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'a'a'a'aiatatnlyiutaiaiatalyiyiaty

Pe Papa petros 2001

Integral theory
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Diaphragm Ab d O m I n al
capsul
Richardson

T Multifidus - -
- Transversus
abdominis

PELVIC FLOOR MUSCLE CONTRACTION

- Muscles of ||
pelvic floor ’

\_
\| l |
! |
\
\
\
\

Correct action Incorrect action
The pelvic floor lifts, the deep Pulling the belly button in towards
abdominals draw in and the backbone and holding your breath
there is no change in breathing can cause bearing-down on pelvic floor

© Continence Foundation of Australia

'a'a'a'aiatatnlyiutaiaiatalyiyiaty
EECECEEECEEECEREE
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'a'a'a'aiatatnlyiutaiaiatalyiyiaty

Is a voluntary PFM
contraction a
concentric or Isometric
muscle action?

EECECEEECEEECEREE
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'a"a'alaiabaiatulyiulyigheinkalaly

Muscular Performance

o Active tension decrease under muscles
stretching (beyond 150% of its normal
resting length)

» Also, active tension Is very low when
the start point of contraction is around
70% of its normal resting length.

(Apkon, 2003)
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«Pelvic floor &
posture & lumbar &
sacrum & foot




Ruth R Sapsford et al, ‘Sitting Posture Affects Pelvic Floor Muscle Activity in
Parous Women : An Observational Study’, (2006).

Sitting postures (a) slump supported, (b) upright unsupported, and (c)
very tall unsupported showing placement of electrodes recording
abdominal muscle activity.
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Sam Khamis et al, ‘Effect of Feet Hyperpronation on Pelvic
Alignment in a Standing Position.’,(2007).

Aim: was to study
the effect of induced
foot hyperpronation
on pelvic and lower
limb alignment while
standing.




Hsiao-Lien Chen et al, ‘ The Effect of Ankle
Position on Pelvic Floor Muscle Contraction

Activity in Womwn’, (2008)

2.50F

D
@ . @\\ \(
| " f
Table 1. Maximal PFM activity in 31 subjects in different ‘
0

OFAR

ankle positions

PFM Activity
Ankle Position Position Type Median v (range) L,;P:"s 4.5PF P prA
HS 16.70 (7.57-37.50)
2.5 cm DF Passive 18.20 (5.00-46.80)
45 cm DF Passive 19.20 (6.10-41.60)
DF Active 18.00 (7.80-37.60)
DFAU Active 17.60 (10.60-37.60)
2.5 cm PF Passive 17.90 (6.10-43.00)
45 cm PF Passive 18.10 (4.40-40.90)
PF Active 16.40 (5.80-40.96)
PFAU Active 21.30(10.70-37.20)
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physiotherapy




DISEASE

PELVIC FLOOR
DYSFUNCTION
SOCIAL

I



A

Pelvic floor exercise

Vaginal cones

Manual therapy & dry needling
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Attt A

Knack maneuver (miller etal 1999) »
Kegel exercise »

Abdominal / lumbopelvic »
stabilization Exs.

Functional training »

Correction of biomechanical »
(function deformity)

PFM stretching & relaxation »
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Knack maneuver




Kegel Exercise




Stablisation
lumbopelvic &
abdominal

Deep hack
muscles

Diaphragm

Lumbar

vertebrae Obligue ahdominal

.. muscle

Pubic bone

Pelvic floor muscles
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Functional Exercise







Correction of biomechanical
(function deformity)

Incorrect

C\B

MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
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Head pushes
forward

79

Pull the back of
your head up to
the ceiling

Pull just your
shoulders back

Shoulders
rounded

and down, not
your chest

Stack your
pelvis under
your rib cage

and flatten your
Back very lower back by
arched or tucking in your
hollowed \ tail bone
) \ Imagine a ribbon
Weight of the pulling your breast
baby rests on the bone and your
pubic bone pubic bone
together
Soften your =
knees siightly \
Knees are . 20 ol
Kosmn 2 Healthwise, Incorporatad

Pelvic tilt
done standing
beginning
Pelvic tilt with the
done on your fourth month
back up to the of pregnancy
fourth month

of pregnancy P




PFM stretching & relaxation

9. ¢ ,
e e J o s,
' Short adducior strétch =
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PNF




Squat exercise
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The Kegelmaster 2000
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Important things







Attt A

Biofeedback

Q It's atherapy, i.e. atype of treatment where
people are trained to improve their health by
using signals from their own bodies

d Provides the patient with immediate
auditory and/ or visual information
about the physiological process

Q By watching the monitor and listening to the
sound, the patient gets the feedback
Information and he can adjust his thinking and
behavior



A

Aims of Biofeedback

dTo alter pathophysiologic responses
of both smooth and striated muscle
that mediates bladder control

dTo reinforce pelvic muscle
recruitment to improve contractile
force to reinforce bladder inhibition



Attt A

Types of BF

*Sensory

*Pressure(Manometric/Perinometric)
*EMG

*Cystometric/Urodynamic

*Ultrasonic

Dehahan EM.PT.Ph.D A



A

"Sensory BF’

eVaginal Palpation
e Mirror
e VVaginal Cones




A

J Females can be trained to contract PFM to retain
cones of increasing weightin vagina.

1 The feeling of “loosing the cone” from vagina
Initiates powerful

O _sensory biofeedback response that causes PFM to
contract around cone to retain.

d Plevnik(1985) reported clinical success of 60-70%
with use of cones.

1 Herbison et al cited in Cochrane review (2003)
reported that cones are betterthan no active
treatment in stress incontinence.




Vaginal Cones




Attt A

Pressure
Biofeedback/Perinometer




A

PFM Biofeedback Protocol

dVaginal manometry — by perineometry Kegel
reported a 90% improvement rate Vaginal
electromyography —in 8 week program

d 80% younger and 67% older group reported
No more incontinence

dAnal sphincter biofeedback — by perineal
surface EMG or rectal probe






Cystometry opetrusor Biofeedback

When Pves starts increasing,
I squeeze sphincter to inhibit
detrusor contraction!

e |

\' Recording
EMé vesical
pressure
and EMG
Bladder

Pressure




Urodynamic

Synergia

EMG M“‘W—MW—-” EMG

Dyssynergié

Qura Qura

Vura —/ Vura /

Time 10 sec/Div Time 10 sec/Div




Ultrasonic




Electerical
stimulation 3




IF e
FES/FAR -«
TENS - *@&

RF e -
Magnetic




B Type of electrod

= Vaginal

Anal
Transcutaneous
electrod

Non electrod

magnetic
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Magnetic







Manual therapy




Dry needling
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Reflex therapy




Musculoskeletal Points
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point of SP-6 & SP-9
For dismenorea



Annus & bladder SPasm sphincter
for sacrum
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Thanks for
attention
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