Functional Foot
Disorders

An Osteopathic Approach to Diagnosis and Treatment
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Functional Foot Disorders







Functional Foot Disorders

e (304als:

* Restore function to the foot and lower leg.

 Remove pain/discomfort where possible.

 Understand how the lower extremity works
with the rest of the body.

e Know when to refer and who to refer to.



Anatomy

* The foot has 26 bones, 144 ligaments and
20 muscles.

 The lower leg has 2.5 bones, 8 ligaments
(some overlap with the foot in the ankle)
and 12 muscles

 The upper leg has 1.5 bones, 8 ligaments
and 13 muscles



1The Foot









\
;-\J\L‘X.I INEL
et ad BRI B? 3 o a8 19 Rt
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Anatomy of the Foot
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Anatomy

Tuberosty of distal phalanx
Extensor halucis longus

Head of phalanx

Shaft of phalanx; Body of phalanx
Base of phalanx

Head

Sesamoid bones

Shaftt; Body

Base

Medial cuneiform

Intercuneiform joints

Intermediate cuneiform; Middle cuneiform
Tuberosity

Navicular

Talocalcansonavicular joint

Talus

Trochlea of talus
[ustration : A.Micheau, MD
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Distad phalanx

Extensor cigitorum longus
Intermetatarsal joints

Micidie phalanx
interphatangeal joints of foot
Proximal phalanx

Metatar sophatangeal joints
Intermetatarsal spaces
Lateral cuneiform
Metatarsals [I-V]

Fibularis tertius, Peroneus terius

Tarsometatarsal joints
Fibularis brevis

Tuberosity of fifth metatarsal bone V

Cuboid
Cuneonavicular jort
Transverse tarsal joint
Calcaneocuboid joint
Calcaneus

Calcaneal tendon
Calcaneal tuberosty
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Anatomy

calcaneus
(heel bone)

talus (anklebone)

transverse

tarsal joint navicular bone
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tarsometatarsal —&
joint |

lateral cuneiform
bone

intermediate
cuneiform bone

medial
cuneiform bone

l
J . : | !
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{ J’. *: ‘:‘, —— metatarsal bones

phalanges

(toe bones) - proximal phalanges

middle phalanges

distal phalanges
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superficial fibular
(peroneal) nerve (cut) extensor hallucis

longus tendon

fibularis (peroneus)
longus tendon

extensor digitorum tibialis anterior
longus muscle tendon
and tendon

deep fibular
fibularis (peroneus) (peroneal) nerve

brevis muscle
— medial malleolus

superior extensor of tibia
retinaculum
lateral malleolus tendinous sheaths

of fibula

inferior extensor — medial branch of

retinaculum deep fibular
(peroneal) nerve

fibularis (peroneus)

brevis tendon extensor tendons

fibularis (peroneus)

tertius tendon — e EXtENSOr expansions

extensor muscles

dorsal digital

branches of deep

lateral dorsal fibular (peroneal)
cutaneous nerve (cut) nerve

@ 2007 Encyclopadia Britannica, Inc.



Tuberosity of

calcaneus with
overlying fat
pad partially
cut away

Anatomy

Medial plantar fascia

Lateral plantar fascia

Plantar
aponeurosis

Ligaments and Tendons of Right Ankle
Lateral View

Posterior talofibular ligament [a component
of the lateral collateral ligament)

Fibula {
{ Calcaneofibular ligament (component
of lateral collateral ligament)
Anterior Anterior talofibular ligament (a component
S ! of the lateral collateral ligament)
tibiofibular 4

Interosseous talocalcaneal ligament

Dorsal talonavicular ligament

Calcaneonavicular ligament (part of bifurcate ligament)
Calcaneocuboid ligament (part of bifurcate ligament)
Dorsal cuboideonavicular ligament

Dorsal cuneonavicular ligaments

ligament

Posterior
tibiofibular
ligament

Superior fibular
[peroneal)
retinaculum

Dorsal intercuneiform ligaments

Dorsal tarsometatarsal ligaments

Calcaneal
[Achilles)
tendon
[cut)

Inferior
fibular
[peroneal)
retinaculum

. g
Dorsal metatarsal ligaments
Long plantar ligament Dorsal cuneocuboid ligament
Fibularis (peroneus) longus tendon Cuboid

d
Fibularis (peroneus) brevis tendon Dorsal calcaneocuboid ligament

Lateral talocalcaneal ligament




Second Iayr A n atO m y Third layer

Lumbrical mm.

Lateral head and
medial head of
flexor hallucis
brevis m.

Flexor hallucis
longus tendon

Flexor digiti
minimi brevis m.

Abductor hallicus
tendon and m. (cut)

Flexor digitorum
longus tendon

digitorum
brevis m.,
and plantar \\y
aponeurosis
(cut)

Abductor hallucis m. (cut)

interosseus mm, \ ' |/ . / | lateral head

of flexor hallucis
brevis m.

Abductor
hallucis m. (cut)

Flexor digitorum
brevis m, and plantar

. Abductor digiti minimi m, (cut) aponeurcsis (cut)



Anatomy
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/@ I\J{ﬁf Medial view
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“V sonn oum Transverse tarsal joint
Navicular bone
Tuberosity | Neck Talus
Head
Intermediate
Cuneiform bones
{Modlal Trochlea
Tarsometatarsal joint Posterior
PO r Q pProcess
Metatarsal bones . ‘ \
Phalanges

Tuberosity

Tuberosity
of 1st metatarsal bone

Sesamoid bone

Groove for flexor
hallucis longus tendon Calcan

Sustentaculum tali



Anatomy

Hallux
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BONES OF THE FOOT (FROM ABOVE)
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The Arches
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The Simple Arch
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|_eaft Springs
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Back to the Foot



Medial longitudinal arch

Transverse arch

Lateral longitudinal arch

Arches of the foot



|_ateral (or Loao
Bearing) Arch
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Medial (or Spring)
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Cutaneous Nerve
Distribution






Medial plantar nerve

Lateral plantar -
(branch of the tibial nerve)

nerve
(branch of the tibial
nerve)
Saphenous nerve
(branch of the femoral nerve)
Sural nerve

(branches of the common
fibular and tibial nerves)

Medial calcanel branches
(branches of the tibial nerve)

teachmeanatomy

The #1 Applied Human Anatomy Site on the Web.



Medial
calcaneal

branches
(81, 2)

From Medial
tibial nerve planter nerve
(L4, 5)

Lateral
planter nerve
(S1, 2)

Saphenous nerve
(L3, 4)

Sural nerve

(S1, 2) via
lateral calcaneal
and lateral dorsal
cutaneous
branches



Nerves of the Foot +% SmartDraw

SHSES———

Dorsal View Plantar View
H
Dorsal view of foot illustrating the Plantar view of the foot illustrating the
dorsal nerves that innervate the foot. plantar nerves.

Jfenr] Colecton Images Copyright £ 1983-2001 by Jppnooxt Willams & Wilkirs, Betimore, M0
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- Deep
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Cutaneous innervation of the foot

Saphenous nerve €@

Deep peroneal O
nerve

Superficial ©
peroneal nerve

Medial plantar @
nerve

Lateral plantar ©
nerve

Calcaneal branch @
(tibial nerve)

Sural nerve @

Dorsal surface

Plantar surface



CUTANEOUS DISTRIBUTION
RIGHT LOWER LEG POSTERIOR

CUTANEOUS DISTRIBUTION
PLANTAR FOOT

Sural
S.1.2
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Reflexology



SIKlUSES -
BrRONCH 1AL —PITUITARY wry /SINUSES
TUBE-~_ RNRBRE " g BRONCHI AL
T THROAT +TONSILS s
A _SOLAR PLEXUS Tl ) N A BACK of HEAD
: i . | | EAR
LUNG STOMACK. %
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= - VHYROD "
e - -SHOULDER,
SHOULDER” —— SPINAL VERTEBRAE ARM JOINTS
ARM JOINTS
. : EA
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GALL BLADDER — 5 g
et SPLEEN
SMALL :
(INTESTINE- “TRANSVERSE CoLOW —DESCENDING
ASCENDING — COLON
COo LON :
_ URETER TUBES—
T———BiasDER— B
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KNEE— | —APPEND IX 2 ~KNEE
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Stimulated Reflexology Points

Head/Brain

Pituitary ~N e
/\___, Thyroid/Parathyroid | I | =

\. 7th Cervical ) N5
Eye/Ear ‘-
| > Spinal Region <

ﬂ/*\ St Hm..,..,
P O’ Adre::l :Lasnds ’ ) i
== §.
Asg:? f |\ Transverse Colon ‘
Small Intestine
Bladder \

— I Tailbone Area

Lower Back/
/ Hip/Knee N

Bottom Right Ankle/Foot Bottom Left

Sinus




How Reflexology Works

Bottom Right Foot
Neck

B

Head/Brain

Pituitary

Eye/ Ea ::::-‘.‘;r._v' :2:-
Thyroid/Parathyroid

7th Cervical
Spinal Region
Shoulder , Lung
Diaphragm/
Solar piexus

Bottom Left Foot
Liver Lung/Heart

Sinus

Pancreas
Adrenal glands

'} DI~
pids
JJJJJ

Descending
Colon

SIEMmoid
Colon



Lymphatic/Groin
Fallopian

Lower Back/
Hip




1. Brain

2. Sinuses/Outer Ear

3. Sinuses/Inner Ear/Eye

4. Temple

5. Pineal/Hypothalamus

6. Pituitary

7. Side of Neck

8. Cervical Spine

9. Shoulder/Arm

10. Neck/Helper to Eye, Inner Ear,
Eustachian Tube

11. Neck/Thyroid/Parathyroid/Tonsils

12. Bronchial/Thyroid Helper

13. Chest/Lung

14. Heant

15. Esophagus

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

Thoracic Spine
Diaphragm
Solar Plexus
Liver
Galibladder
Stomach
Spleen
Adrenals
Pancreas

Ureter Tube
Bladder
Duodenum
Small Intestine

Appendix




Anatomy

Reflexology



| igaments



Anatomy

| -
| FIBULA ,A; | ANTERIOR
TIBIO-FIBULAR
POSTERIOR il
TIBIO-FIBULAR
DELTOID LIGAMENT  LIGAMENT

TIBIA

ANTERIOR
TALO-FIBULAR
LIGAMENT

POSTERIOR
TALO-FIBULAR
LIGAMENT

-

CALCANEO-FIBULAR

LIGAMENT
CALCANEUS

L T

MEDIAL (INNER) LIGAMENTS OF THE ANKLE JOINT LATERAL (OUTER) LIGAMENTS OF THE ANKLE JOINT
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Antenor tibiofibular ligament

Sy eer ©

Lateral collateral
ligament complex

Posternor v
thiofibular . 4 : Postenior talofibular ligament
sgament 1 , Antenor talofibular ligament (tormn)

Calcaneofibular igarment

Peroneal tencon:

_ (brevis and longus)
Tenor ‘jw'-'(‘n“t}al

retnaculum




Fibula
Lateral view
Anterior Tibia
and Postenor talofibular igament
Calcaneotibular ligament LOMEONSINS f Jaleral
posterior e ot MU collateral ligament
tibiofibular Anterior 1alofibular ligament
Igaments Interosseous talocalcaneal ligament
Superior f Dorsal talonavicular ligament
peroneal A Calcaneonavicular portion | Bifurcate
Calcaneocuboid portion [ ligament

retinaculum ,w

Dorsal cuboideonavicular ligament
Dorsal cuneonavicular igaments
Dorsal intercuneiform ligament

Dorsal tarsometatarsal
ligaments

Calcaneal
(Achilles) 4
tendon

—

T ——

Interior Dorsal metatarsal ligaments
peroneal retinacuium
Dorsal cuneccuboid ligaments
Lateral Cuboid & i
talocalcaneal ligament " - ' \‘i(;‘.«
| id li nt b
Long plantar ligament Dorsal calcaneocuboid ligame Ve caa

Peroneus brevis tendon
Peroneus longus tendon

Anatomy

Tibia

Medial talo-
calcaneal ligament

Medial view

Posterior tibiotalar hgament

, Tibiocalcaneal hgament Posterior
Deltoid ligament process
Tiblonavicular igament of lalus
Anterior tibiotalar ligament Posterior
talocalcaneal
Dorsal talonavicular ligament ligament
Navicular Calcaneal

(Achilles)
tendon

"

W

Dorsal cuneonavicular ligaments
Medial cuneiform
Dorsal intercuneiform I»garnem

Dorsal tarsometatarsal
ligaments

Metatarsal 1

Tibialis anterior tendon Long plantar ligament

Plamtar
calcaneonavicular ligament

Tibialis posterior tendon Sustentaculum tah



Anatomy

Right foot: lateral view

Posterior talofibular ligament
Calcaneofibular ligament
Anterior talofibular ligament

Tibia

!

k ¥
fibula\_j__ .

Components of lateral
collateral ligament

t .
Anterior and | A

Posterior y L
tiblofibular
ligaments R,

\J

Superior peroneal retinaculum

Interosseous talocalcaneal ligament
Dorsal talonavicular ligament

Calcaneonavicular part
Calcaneocuboid pan

Dorsal cuboideonavicular ligament

Dorsal cuneonavicular ligaments

Dorsal intercuneiform ligaments
Dorsal tarsometatarsal ligaments

} of bifurcate ligament

Calcaneal (Achilles)
tendon (cutl)

Inferior
peroneal
retinaculum

Lateral talocalcaneal ligament Dorsal metatarsal ligaments

Dorsal cuneocuboid ligament
Cuboid bone

Dorsal calcaneocuboid ligament

Long plantar ligament
Peroneus longus tendon

Peroneus brevis tendon



Anatomy

4\«,"1’ Right foot: medial view ? -
o Posterior tibiotalar ligament ¥
' li Medial talocalcaneal ligament
Deltoid ligament be‘,oak.‘m" fgamont &

Tibionavicular ligament

Anterior tibiotalar ligament Posterior process of talus
Dorsal 1alonavicular ligament

Navicular bone Posterior talocalcaneal
ligament

Dorsal cuneonavicular ligaments

Medial cuneiform bone g v ,f Calcaneal
N | .
Dorsal intercuneiform ligament ~ 4 ‘ (Achilles)
. &’ tendon
Dorsal tarsometatarsal ligaments - /é '\ (cut)
o -~
Ist metatarsal bone : N
,'Qx e
Tuberosity S
o
Sustentaculum
tali

Hibialis anterior tendon
Tibialis posterior tendon

Plantar calcaneo-
navicular (spring) ligament

Long plantar ligament



Anatomy

Flesor digitonaem longus tendos 1o 2nd toe (cul) 15t distad phatan
Flexor digitornum beevis tencdon 10 2nd toe (cwd) Interphalangeal (1P ot
4th distal phalanx Flexor Ralkucis longes endon (cut)
4th middie phalanx 12 peouimal phalana

Deep transverse metatanal ligaments — oo ' Metatarsophalangeal (VP joint




Anatomy

Tibia -
(shin bone) '

Fibula
(lower leg bone)

Torn lateral
ankle ligaments
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Anatomy

‘Semimembranosus

Popliteus

Popliteus fascia &
semimembranosus

Soleal line

Vertical ridge

Flexor digitorum

longus

ANTERIOR LOWER RIGHT LEG
Epiphyseal line
- Semimembranosus |
Biceps \ " f
Fibularis longus i Deep intrapatellar bursa,
semitendinosus, gracilis,
Anterior tibial sarforius
Fibular nerve
Tibialis anterior |
Extensor digitorum Posterior border of tibia
longus !
) Medial subcutaneous surface
Extensor hallucis
longus : Anterior border of tibia
Fibularis brevis Interosseous border
(fibres run down & out)
Fibularis tertius

t “%
|
{

—

Order of structures across dorsum of foot in direction
of arrow: tibialis anterior, extensor hallucis longus,
anterior tibial artery/vein, deep fibular nerve, extensor
digitorum longus, fibularis tertius

Mnemonic: “Timothy Has A Very Nasty Diseased toe”

Long saphenous vein

Saphenous nerve

Soleus

Tibialis posterior

Flexor hallucis longus

Interosseous border &
membrane (fibres down
& out)

For details of muscles,
please see muscle section in
the book - Instant Anatomy,
by R H Whitaker & NR
Borley. 4th edition.
Wiley-Blackwell 2010

Fibularis longus
over fibularis
brevis

Order of structures behind medial malleolus as indicated by arrow:
Tibialis posterior, flexor digitorum longus, posterior tibial vein &
artery, tibial nerve, flexor hallucis longus
Mnemonic: Timothy Doth Vex All Nervous Housemaids OR

Tom Dick And A Very Nervous Harry
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Tibia
Gastrocnemius m,

Tibialis anterioe m,

Wil biabs anterior m,

Extensor hallucis .
szl Peroneus

_ Caicaneal
Tiblalis antenior (Achilies)

lendo
Extensor haltucis n_\

longus tendon

Anterior View
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Knee



Anatomy

Patella

Y

- Medial
~ collateral
g ‘! ament

g WE Sty .

4




Femur

Posterior
Cruciate
Ligament (PCL) Anterior
| Cruciate
Lateral — Ligament (ACL)
Meniscus !
Medial Meniscus
Anterior
Ligament of
Head of Fibula
Fibula Tibia

Adapted from Corel Draw 9 Library
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lateral condyle
iate

| anterior ¢

J
J

ligament

lateral c
ligame

cL)
lateral meniscus

»

| femur
| band

Knee Anatomy

medial condyle
posterior

A ruciate
\ [ligament (pcy)

—medial meniscus
tibia plateau

medial collateral
ligament (MCL)

tibia

J MendMeShop




Right Knee Anatomy

Superior View of
bial Plateau

Orientation




Anatomy of the Knee Joint

Quadriceps
femoris

Quadriceps
femoris tendon

Femur

Suprapatellar
bursa

Bursa under lateral

Prepatellar bursa
head of gastrocnemius

Joint capsule Patella

Articular cartilage Synovial membrane

Joint cavity
Infrapatellar fat pad
Superficial
infrapatellar bursa

Deep
infrapatellar bursa

Meniscus

Tibia




muscle

Quadriceps M T

Patella

Femur

P Patellar

rticular ligament

cartilage

Lateral Medial

collateral collateral

ligament ligament

Lateral — Posterior

meniscus cruciate
ligament

Fibula Medial
meniscus

Tibia — Anterior
cruciate

ligament




Articular

The lateral collateral s Wi . cartilage
ligament (LCL) runs on ' - S _"_-. lines the bones, cush-
the outside of your knee. ¥ . = ioning your joint.

It limits sideways motion.

The meniscus is The posterior cruci-
cartilage that absorbs afe (PCL)
shock in your joint. also connects the femur

and fibia. It limits back-
ward motion of the tibia.




INterosseous
Viembrane



Ihotibial tract

Hibular
(plhtrul

Breps

i Interosseous border  Lateral surface
| "'"ﬁ,’,‘.d \ Interosseous membrane IN'W*O' border
- 1 Interosseous border , /M"di"’“"“"
goten N f' “ \-— Tibia
lorior W . A”m m’ ‘
e . £ N P I e border
INterosseous W ’\
[ — :‘ g ‘ Posterior surface
Latesal ‘; : Fibula —— \Medul surface
N Posterior border ‘ Medial crest
’ Posterior surface
& o Anterior Inferior view
S tiblofibular ligament Articular
o \; surtace of
({ WV | IR Articular surface medial
LA of lateral malleobus malleolus
|
l .
Fibula Medial
Sonibutar I nYy i malleolus
bgarment
b Fossa of
faectus \‘, g Al lateral malleolus T
—— Posterior nferior articular
talo- Dvettomet tibsofibular ligament surface of tibia
Calcaneotibular fibular | Sganens
figament - L armens



membrane
latus

Interosseous

........
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Anatomy

IOM

|IOM - Interosseous Membrane

|IOL - Interosseous Ligament

IOL

AITFL - Anterior Inferior TibioFibular Ligament

! PITFL - Posterior Inferior TibioFibular Ligament

‘ AITFL
\

PITEL



Carpentry 101



Carpentry 101




Carpentry 101




Talus

Carpentry 101

Lateral Maleolus

Medial Maleolus



| ower Leg/Interosseus
Membrane Diagnostics



INnterosseous Membrane Problems

Ankle sprains
Post surgery
Leg fractures

Normal Abnormal

Anterior View



INnterosseous Membrane Problems

Normal

Abnormal
Lateral View




Foot lender Points



Counterstrain Points
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Counterstrain Points

Medial Longitudinal Arch
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Counterstrain Points

PLANTAR FOOT TENDER POINTS

IST METATARSAL

INCIPIENT FLEXED NAVICULAR
BUNION METATARSALS INCIPIENT

FLEXION
CALCANEUS

PLANTAR CUBOID
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Common Foot
Problems



Viorton's Neuroma



Viorton's Neuroma

Morton's
Neuroma

Neuroma

swelling Radiating

Normalnerve B




Plantar Fascilitis



Plantar Fascilitis




Plantar fasciitis




Plantar Fasciitis

W Most
Frequent
Calcaneous  Area of Pain 11% = All 3 Areas -

(top view) mapped from 2666
PF Testimonies 4% = All 8 Areas




BUunions



unions




BUunions

stehend




BUunions

External Rotation

External Rotation

Displaced Sesamoid Bone



Midfoot Problems



Mid-Foot Problems




Proprioceptive Foot
Problems



Propriocep

tive Foot

Problems

* |f your patient has foot problems that originate

-ROM the foot, they need to be corrected there.

 \WWhen you palpate the patient’s cranium, it their

strain pattern shifts when
poroprioceptive teedback
impacting the cranium.

e Release the feet first. I t

the problem, then add sh
next slide.

they stand, then the
from their feet Is

NS does not correct
Ims as noted on the



Proprioceptive Strain Patterns
Place shims here to correct:

Inferior Vertical Strain

lpsilateral

Torsion
Contralateral

|_ateral Strain

lpsilateral Sidebending/Rotation
(whole foot = short leQ)

Superior Vertical Strain

Figure 1: Correction of cranial strain patterns via the feet
© Osteopathic Vision 2010



Proprioceptive oot
Problems

his placement of shims becomes a
treatment that is eftecting the body with
every step. These patients will unwind and
change quickly (weeks to months). Please
follow them at every visit to make certain
that your shim placement does not become
a hinderance.




Diagnosis



| ower Leg Diagnosis

e Knee:

e [Ibial rotation

[ibial glides and slides
*Ligaments

* Lower leg:
*Proximal fibular head
*Distal fibular head

e|Nntraosseous membrane

*Ligaments



Ankle Diagnosis

Dorsiflexion

Plantarflexion

Anterior movement

Posterior movement

—Ibular head motion



~oot Diagnosis

e Talus

* Anterior/posterior glide

*Rotation
*Sub-talar ligaments

e Calcaneous

*Free motion in all directions



~oot Diagnosis

 Navicular
e Anterior/posterior glide

eSuperior/inferior glide

eRotation
o[ igaments
[-ree motion In all directions

eKeystone for the medial arch



~oot Diagnosis

e Cuboid
e Anterior/posterior glide

eSuperior/inferior glide

eRotation
o[ igaments
[-ree motion In all directions

*Keystone for the lateral arch



~oot Diagnosis

* Cuneiforms
* Anterior/posterior glide
eSuperior/inferior glide
*Rotation
[ igaments
*Free motion in all directions

*Second Is the keystone for the transverse arch



~oot Diagnosis

* Proximal metatarsal heads (Lisfranks joint)
* Anterior/posterior glide
e Superior/inferior glide
* Rotation
* Ligaments
* Free motion in all directions

* Arch (they are not keystones, but influence
them)



1N



