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CHAPTER ONE

PRONATION, SUPINATION AND SHOCK ABSORPTION !

What [ am about to share with you in the following pages is a new way, for many of you, to think
about how to approach the body from the ground up. It is the accumulation of concepts in this manual
that when applied to the patient will have the greatest chance of success. Let us start now at the ground

level to learn advanced principles of lower extremity adjusting,

Two Sesamoids Medial

Calcaneal
Tubercle

THE WINDLASS EFFECT: (20, p13;21,p648;22,p54,24)
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This mechanism of gait from heel raise to toe off
is responsible for supination of the foot and external Calcaneus Drawn
rotation of the contact leg. It is an involuntary event Toward Great Toe
that normally raises the longitudinal tarsal arch as the
foot moves up and over the toes. The flexor hallucis
muscle along with the plantar fascia (as it attaches at
the plantar surface of the big toe) extends back
through the two sesamoid bones, under the first ray
and acts as a fulcrum for the plantar fascia. The
plantar fascia draws its origin at the medial calcaneal
tubercle closer to the toes, thereby raising the medial
longitudinal tarsal arch and moving the talar head
from horizontal to vertical, externally rotating the
tibia and femur.

Anterior View of Right Talus and Calcaneus

Supination Neutral Pronation

To demonstrate the windlass effect, have a patient stand in front of you with their feet shoulder wide
apart and toes straight ahead, grasp the big toe and raise it as high as it will comfortably move. Note
what happens to the foot, knee and leg as you repeat this motion of the big toe. The whole lower limb
externally rotates, and the arch of the foot raises into supination. THIS IS THE WINDLASS EFFECT!

Pronated Arch

Supinated Arch
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If the windlass effect is not working very well
on this patient, or the big toe is painful or very
limited in its ability to dorsiflex, then usually we
have a mechanical problem called functional
hallux limitus.

It should be noted that other causes exist
which limit big toe dorsiflexion, but functional
hallux limitus should be recognized as the most

common cause.

Pronation is a natural result of the leg and body moving over the foot.
This normally occurs at heel strike as the foot goes from supination to
pronation into the mid-stance phase of gait. The two primary bones that

initiate pronation are the
medially from a vertical

Supination

talus and the calcaneus. The talus head moves
position over the head of the calcaneus, to a
position horizontal to the head of the calcaneus.
The result is a flattening of the longitudinal tarsal
arch. This medial twisting of the talus is what
internally rotates the tibia above it. The average
angle of talar motion is 45 degrees.

SUPINATION: (2,p.160-162)

This normally occurs during the push-off
phase of gait when the foot is fully pronated and
the head of the talus is horizontal to the head of
the calcaneus. The foot is now in a rigid lever
position. Supination begins as the heel raises

Pronation

from the ground. The

"windlass effect" is activated by the leg and body's forward motion, drawing
the rear foot closer to the forefoot and raising the medial tarsal arch. As the
arch raises, the talus head raises to the vertical position and externally rotates

the tibia and femur.
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PRONATION: (2,p. 159-160)

Anterior View of Talus and Calcaneus

Calcaneus

Supination Neutral Pronation

NOTE THAT THE AVERAGE ANGLE OF THE
JOINT IS 45 DEGREES.

THE PRIMARY SHOCK ABSORBER OF THE BODY: FOOT PRONATION
(2.p-150-153; 6,p.576; 13,p.620-621)

During normal motion, shock is almost completely absorbed within the foot and lower extremity.
Primarily shock is absorbed by controlled rapid pronation of the foot. The muscle that controls pronation
is the posterior tibial. During a normal step, shock is attenuated by this muscle slowing the lowering of
the longitudinal tarsal arch. This muscle does not function by shortening (concentric contraction) but by
slowing down elongation (eccentric contraction). The medial longitudinal arch of the foot is therefore
lowered gently to the ground instead of slapping the ground. The nerve root that supplies the posterior
tibial muscle is L-5.

Deceleration by the Posterior Tibial Muscle

Dorsiflexor
(Anterior Tibial)

Internal
Malleolus

G \ Plantarflexor

(Posterior Tibial)

Could a subluxation of L-5 or an L-4 disc protrusion affect pronation, the primary shock absorber of
the body? Yes.

Could a subluxation of the foot affect pronation, the primary shock absorber of the body? Yes.
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‘THE SECONDARY SHOCK ABSORBER OF THE BODY: KNEE FLEXION (2p.151-153)

At heel strike, the knee is extended, but must flex rapidly to absorb the shock associated with impact.
The muscle that flexes the knee its first 15 degrees off of full extension is the popliteus. This is an
internal rotator of the tibia which is supplied by the L-5 nerve root.

If the foot is already in pronation at heel strike, which means the tibia is already in internal rotation,
can the popliteus muscle effectively flex the knee? No. Why?

The popliteus is an internal rotator and the tibia is i .
already in maximum internal rotation. Posterior View

Normally the posterior tibial muscle contracts at
heel strike. Its function is to decelerate subtalar joint
pronation.  If the subtalar joint is already fully
pronated or immobilized at heel strike, the posterior
tibial muscle will exert all of its contraction force
proximally instead of distally, and will decelerate the
tibia while the trunk and femur start to move over the
implanted foot. Knee extension is maintained, and the
knee does not flex to absorb shock.

Therefore, adequate shock absorption cannot Y Knee in Extension
occur at heel strike, unless subtalar joint pronation can J Maintained
occur to allow knee flexion!

Tibia in Maximal

Could a subluxation of L-5 or an L-4 disc <h [
Internal Rotation

protrusion affect knee flexion, the secondary shock
absorber of the body? Yes.

Could inadequate pronation and knee flexion
transmit extra shock and create abnormal motion in
the pelvis and lumbar spine? Yes.

-« Pronation
Maintained

Here is what an expert in podiatry says:

QUOTABLE QUOTES (p153)

1. "Any condition which prevents normal pronation of the subtalar joint, results in pathologic shock.
That shock is transmitted up the leg, into the pelvis, and on to the lumbar spine".

2. "This can lead to degenerative joint disease, muscle spasm, and chronic low back pain".

3. (Following an adjustment) "A functional orthosis which can re-establish some pronation at heel
strike will usually relieve back pain associated with faulty shock absorption”.
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REVIEW OF ANATOMICAL LANDMARKS:

A.S.LS.- ANTERIOR SUPERIOR ILIAC SPINE:
That most prominent bone at each side of your lower abdomen directly above your hip socket.

P.S.1.S.- POSTERIOR SUPERIOR ILIAC SPINE:
The prominent bone where your buttocks and low back meet immediately next to your sacrum. It
rocks readily while marching in place.

ILIAC CREST:
The highest point of bone on the pelvis just below the side of the ribs.

GREATER TROCHANTER:
Directly below the iliac crest, the distance from the thumb of an open hand to the tip of the middle
finger reaching for the feet, is this bony prominence of the femur.

PATELLA:
The most prominent bone in front of the knee joint that normally glides during motion.

KNEE MENISCI:
With your fingers in the middle of the soft fossa's adjacent to the inferior pole of the patella, move
your fingers laterally in the shallow grooves created by the menisci. These are only about an inch in
length before they smooth out with other structures. This occurs in both knee flexion and extension.

MEDIAL MALLEOLUS:
The most prominent bone to the inside of the ankle.

SUSTENTACULUM TALI:
Directly below the medial malleolus toward the bottom of the foot, a distance of two finger widths, is
this sensitive but small peninsula of bone extending horizontal from the calcaneus.

LATERAL MALLEOLUS:
The most prominent bone to the outside of the ankle that is lower than the medial malleolus.

NAVICULAR:

Feeling along the medial aspect of the foot, below and in front of the medial malleolus, you will find

this most prominent bone of the medial tarsal arch.

Anterior View Posterior View
Iliac Crest 777 3
A.S.LS.=> P.S.I.S.
Greater hrrm
Trochanier' 5% = Trochanter
Knoo |
Patella Menisci
Medial
Malleolus Lateral
~= Navicular [ =Y = Malleolus
Sustentaculum Tali ™
S0d ol B, Sth Metatarsal
Ist Ray Sesamoids Tubercles == Base & Cuboid
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FIFTH METATARSAL BASE:
The prominence at which the lateral foot widens significantly while palpating forward from the heel.

CUBOID:
A wedge shaped bone just proximal to the base of the fifth metatarsal where the lateral foot narrows.

FIRST RAY SESAMOIDS:
Two bearing like bones underneath the first metatarsal phalangeal joints that act as a fulcrum for the
plantar fascia and flexor hallucis muscle.

CALCANEAL TUBERCLES:
The most forward prominences of the calcaneus that contact the ground on its medial and lateral
plantar surface.

CHAPTER THREE

PHASES OF GAIT
(1,p.45-56; 2,p.154-162; 10,p.471,516,527; 17,p.432-435)
The closer the foot, leg, thigh, and pelvis approximates normal motion and position in both time and
degree, the better the prognosis for eliminating symptoms caused by abnormal motion or position.

Familiarity with normal motion and position of the foot, leg, thigh, and pelvis during the gait cycle
enables the practitioner to appreciate the extent of malfunction when the pathological gait occurs.

A gait cycle is defined as starting when the heel strikes the ground and ending after the swing phase
has again found the heel "striking".

AALAAY

Heelstrike Footflat  Midstance  Pushoff Acceleration Midswing  Deceleration

Stance Phase 60% of Gait Cycle Swing Phase 40% of Gait Cycle
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STANCE/CONTACT - The period that the foot is in contact with the ground bearing weight. This is
62% of the full gait cycle.

SWING - That period when the foot is off of the ground being moved to another point of contact. This
is 38% of the full gait cycle.

HEEL STRIKE - The moment the heel contacts the ground, until the forefoot makes contact with the
ground.

MID STANCE - Following heel strike when the forefoot drops to fully contact the plantar surface of the
foot with the ground (foot flat).

PUSH OFF / PROPULSIVE - When the heel lifts off of the ground until toe off occurs.
SINGLE SUPPORT - When only one foot contacts the ground. This occurs twice during a gait cycle.

DOUBLE SUPPORT - When both feet contact the ground. This occurs twice during a gait cycle.

Left Foot

HS FF HR TO
Heel Strike Foot Flat Heel Raise Toe Off

DURING STANCE PHASE (15,p.6)
27% Contact (HS to FF) heel strike to foot flat.

40% Midstance (FF to HR) foot flat to heel raise.
33% Propulsion (HR to TO) heel raise to toe off.

MIRROR IMAGE

It can be helpful to view gait as if the patient were walking on a mirror. Ground reaction forces
would be the reflection pushing back against the gravitational forces on the body at the same instant of
contact.

Think of the contact leg, not so much as the power push off acceleration leg, but rather as the
stabilization leg for the swing leg to accelerate its mass forward and thereby pull the body forward.

11/6/2018
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MOTIONS AND AXIOMS OF THE LOWER EXTREMITY

(17,p.426-430)

Ankle pronation creates internal rotation of the tibia and femur, which tilts the pelvis forward and
increases lumbar curve and more closely approximates the lumbo-sacral facets.

Internal Rotation of Tibia and Femur
as a result of Ankle Pronation

Ankle supination creates external rotation
of the tibia and femur, which tilts the pelvis
back and decreases lumbar curve.

Heel lifts increase forward pelvic tilt and
lumbar curve.

Sole lifts decrease forward pelvic tilt and
lumbar curve.

11/6/2018
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How do you restore normal motion to the lower extremity? Adjust or stabilize the joint! Depending

on whether it is fixated or hypermobile?

Axioms of chiropractic state:

Ifit's fixated - mobilize it. If it's hypermobile - stabilize it

TYPICAL MECHANORECEPTORS

IN A JOINT

MECHANORECEPTORS, WHEN ACTIVATED UNDER EXTREME
CONDITIONS INHIBIT ADJACENT MUSCULAR ACTIVITY

FA APTING

¥ THRESHOLD
INTENCED & ACTUAL
MUSCLE MOVEMENT
(MUSCLE SPINDLE

FAST ADAPTING
§ THRESHOLD
TENDONS
(GOLGI TENDCN ORGAN)

LIGAMENTS
SLOW ADAPTING
HRESHOLD
SPECIALZEDLIG
EG. CRUCIATES & COLLATERALS
(TYPE Ill DENTICAL TO GOLGI
TENDON ORGANS)

[Absent from Lig. of Vert. Column,
WYKE, pp. 226-227]

Warnick & Wiliams; Gray's Anatomy, 35th British
Edaicn. pp. 799 1 802

The Neuroiogy of Jeints; A Review of Genoral
Principles. Bary Wyke Ph.D. From Giin in Rieumalic
Diseases. Vol. 7 No. 1, Apil 1981, W.2. Sauncers Co

PAIN

SLOW ADAPTING

THRESHOLD
WITHIN JT. CAPSULE. ADJAGENT
FAT PADS, BLOOD VESSELS
ESPECIALLY OF SYNOVIAL
LAVER. EXCESS JOINT MMT
SIGNAL JOINT PAIN
(TYPE IV NOCICEPTOR)

[WYKE, pp. 227-228, 235]

CAPSULE

SLOW ADAPTING
¥ THRESHOLD
STRESS FOR POSTURAL
CONTROL
EG. HIP — EX TERNAL GAPSULE
(TYPE | RUFFINY)

WYKE, pp. 233, 225]

SYNOVIUM
RAPID ADAPTING
§ THRESHOLD

NOT GONSCIOUS AWARE
NESS OF JT MVMT
EG. TMJ, FATPACS,
SYNOVIUM INTERNAL CAPSULE
(TYPE Il LAMELLATED,
PACINIFORM)

[WYKE, pp. 225-226)

Tlustration by Steve Devine

11/6/2018
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CHAPTER SIX

LUMBAR SPINE SCREEN
(6,p.17,p.374-379, 436-444)

A lumbar spine screen is useful prior to performing lower extremity tests. This procedure will rule
out the most frequent spinal subluxations that affect the muscles and joints of the lower extremity. Nerve
roots mentioned are the prime innervation to these muscles. These tests were chosen over others for ease
and efficiency of testing.

These muscle tests should be performed before range of motion tests or orthopedic tests (if feasible)
so that decompression of the nerve root does not occur, rendering a false negative test. If you feel that
prior testing has decompressed the nerve, get the patient up and have them walk around about ten steps to
allow gravity and body weight to compress the structures, then perform these muscle tests.

PRE POST
Foot Plantar Flexion - S1 Tibial N.
Gluteus Medius - LS Superior Gluteal N.
TF.L.-L5 Superior Gluteal N.
Adductor - L4 Obturator N.
Psoas - L3 Femoral N.
Rectus Femoris - L2 Femoral N.
Piriformis - LS Sacral Plexus

When the above tests are strong and the patient has low back or leg symptoms, have them lie prone
and test these muscles.

Gluteus Maximus - L5, S1 Inferior Gluteal N.
Hamstring - L5, S1 Sciatic N.

MUSCLE TESTING SCREEN ror e EXTREMITIES

11/6/2018

13



LUMBAR SPINE SCREEN

THE MAJOR INNERVATION IS UNDERLINED

L5 & S1

TIBIALIS POST.
Navicular Foot Pronation

GLUTEUS MEDIUS
Low Back
LS & S1

T.F.L. Synd. Hip Rotation

TENSOR FASCIA LATA
Low Back Bursitis

L4 & L5

7t

ADDUCTOR
Low Back
L3 & 14

PSOAS
Low Back
L1, L2 & L3

QUADRICEPS
Low Back
L2, Rectus, L3, L4, VAST

w—_

PIRIFORMIS
Low Back, Sciatica,
Femoral Rotation

L5, SI & S2

GLUTEUS MAXIMUS
Low Back
L5, S1 & 82

HAMSTRING
Low Back
L5, S1 & 82

11/6/2018
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PRACTICE
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By this point you should have discovered where the problem is in an estimated 80% of the
population. If at this point all tests are strong and the patient has low back or leg symptoms, other things

need

—

R B R S T

_O J

to be ruled out in this patient.

Sacroiliac Subluxation
Facet Jamming
. Spondylolisthesis
. Muscle Strain
Disc Protrusion Or Prolapse
Referred Organ Pain e.g. prostate, uterus, kidney
. Nutritional Deficiency
. Fracture
Infection
. Malignancy
. Diabetic Neuropathy

This is a simplistic but valuable overview of the low back. Given that you have ruled out a spine or
pelvis problem or you have already corrected the problem, it is appropriate to now search out the lower
extremity for its involvement.

CHAPTER SEVEN

THE HIP

(6,p.446-450; 17,p.402-463)

The femur is a long bone that makes up a portion of two very important joints: the hip and the knee.

The hip consists of a pelvic socket called the acetabulum that
receives a ball like structure called the head of the femur. This ball
and socket joint is multi-axial in its motion. Motor control of this
joint ranges from L1 to LS and S1.

Right Tlium

Therefore, stressors can come from many levels. It is important
to note at this time that blood supply to the acetabular socket is
controlled by the L2 nerve root. This trophic supply is important for
N\ Acetabulum | the maintenance of healthy hyaline cartilage.

_It has b‘een my experience that - Hip Joint
patients with an L5 and L2 e
subluxation are the same ones that
= have both acute and chronic
Blood Supply Controlled by L2 Nerve degenerative joint disease of the hip.
Many x-rays have shown these

levels to correlate with this problem,
especially when a hip prosthesis has been acquired already by the
patient. Usually L2 will appear at the apex of a lateral lumbar curve.

Therefore, an L5 and L2 subluxation combination together should
raise a flag in your mind that this patient is on an express lane to hip
D.J.D. (Degenerative Joint Discase).

11/6/2018
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As an [ | J

example of the
relation the hip has to pronation and supination of
the ankle, place your finger tips on both greater
trochanters while you are standing. Now pronate
both ankles and you will feel the trochanters move
forward into internal rotation. Now supinate both
ankles and you will feel the trochanters move
backward into external rotation. If you really
want to play with this, pronate one ankle and
supinate the other ankle. You should now notice
Neutral Pronation Supination that the hip on the side of pronation lowered, and

the hip on the side of supination raised. This is
how foot and ankle problems can mimic short or long legs when they are in a patho-mechanical relation.
It is also a major reason for you to consider the effect on the spine and pelvis from this view point. Think
of the pelvic torque that occurs when one foot pronates and the other foot supinates.

ABNORMALITIES (1931
Angle of inclination of the head of the femur.

Normal 116 to 140 degrees
Coxa Valga 141 degrees and above
Coxa Vara 115 degrees and below

Coxa Valga can help create a condition commonly called "bow legs".

Coxa Vara can help create a condition commonly called "knock knees”.

1600 5 ey Lo

1160- 1400 )

I15°-¢

Coxa Valga Normal Coxa Vara

Some other of the femur are torsion, anteversion and retroversion.

11/6/2018
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24 y/o female
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30 y/o Male
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27 y/o
Female
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X-RAYS OF THE HIP:

(16,p.45-46)

A-P (Anteroposterior Hip Projection)

Film Size 10 x 12 inches (18 x 24 cm)

Central Ray One Hip: Half way between the symphysis pubis
and the A.S.IS. and then two inches
laterally.

Film Size 14 x 17

Central Ray Both Hips: Half way between the symphysis pubis
and the A.S.LS. in line below the
umbilicus

Frog Leg Hip Projection

Film Size 10 x 12 inches (18 x 24 cm)
Central Ray Half way between the symphysis pubis and the
A.S.L.S. and then two inches laterally.

Internal Rotation

Film Size  14x17 inches (sideways)
Central Ray Half way between the symphysis pubis and the
A.S.LS. in line below the umbilicus.

External Rotation

Film Size  14x17 inches (sideways)
Central Ray Half way between the symphysis pubis and the
A.S.LS. in line below the umbilicus.

65 y/o Female

11/6/2018
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Frog Leg

Internal Rotation

External Rotation

=
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ORTHOPEDIC TESTS OF THE HIP: (17, p.445.452; 18, p.20-23)

ALLIS SIGN

Tibia Length

For possible leg length difference
or congenital hip dislocation.

Observe any height difference in
the knees of the supine patient while
the legs are flexed at the hip 45
degrees and the knees are flexed at 90
degrees. The feet are flat on the
table.

Vertical height difference indicates a tibia length discrepancy.

\\ Femur Length

Horizontal height difference from the lateral view

indicates a femoral length discrepancy.

—

The angle of the leg at which the buttocks rise
indicates the degree of hip flexor tightness.

ELY'S TEST

To determine a tight or contracted rectus
femoris muscle, it is normal to be able to flex the
knee to an angle of 90 degrees before the buttocks
rise from the table in the prone position.

The angle of the leg at which the buttocks rise
indicates the degree of hip flexor tightness.

11/6/2018
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FABERE PATRICK'S TEST

Inguinal pain, sacroiliac pain and poor flexibility of

the hip are the symptoms of this test done in the figure

| four position with the leg, while the patient is supine. The

| examiner presses down gently on the flexed knee while
| stabilizing the pelvis on the opposite side.

| A hip problem is suspected with inguinal pain or

| restricted motion of the joint, especially when compared to
the opposite side. Sacroiliac pain indicates a sprain of the
joint,

OBER'S TEST

The patient is side lying with the bottom knee
flexed to 90 degrees. The examiner abducts the top
leg as far as possible with no rotation and then
allows it to lower. The test is positive if the leg
remains abducted. This is indicative of iliotibial
band contracture or a result of poliomyelitis or
meningomyelocele.

ORTOLANI CLICK TEST:
(FOR INFANTS)

The legs are flexed to 90 degrees at both the hip and the
knee of the supine patient. Press the flexed knees laterally,
with no rotation, until the knees touch the table. A palpable
click or jerk at the hip joint indicates a probable congenital
hip dislocation.

11/6/2018
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TELESCOPING TEST

A test for hip joint laxity or congenital hip dislocation. This test is
performed by tractioning the fully extended leg inferior down its long
axis while palpating the greater trochanter. A positive finding would be
excessive motion or clicking.

SCOURING TEST

You are looking for a grating sound or
sensation felt by the patient with possible
pain, while pressing down the long axis of
the femur through many positions of the
thigh. This occurs if osteoarthritis is
present in the hip joint.

TRENDELENBURG TEST

arthritis of the support leg.

Observe the buttocks of the standing patient and palpate the
posterior superior iliac spines. Instruct the patient to stand on one leg
with the other knee flexed high. If the pelvis lowers on the raised knee
side, it is a sign of gluteus medius weakness or hip instability or

THOMAS TEST

The supine patient draws both
knees to the chest and then allows
one to lower toward the table while
the examiner or patient holds the

other leg at the chest. Inability to
straighten the leg fully on the table
while remaining flat is indicative of a
tight psoas muscle or a contracture of
the hip.

11/6/2018
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SUBLUXATIONS OF THE HIP (14p.49-51)

Rotation of Femur

The hip joint subluxates or fixates in two
directions mainly, internal rotation and
external rotation. It is very difficult for the
femur to move superiorly out of the
acetabular socket, and probably common for
it to move inferiorly. It is believed that
weight bearing usually corrects the inferior
subluxation.

Palpating Greater Trochanter

SIGNS OF FEMUR SUBLUXATIONS
1. Slight limp with dull ache in the socket area.

2. Early muscle fatigue of the involved leg.

3. Limited range of motion of the hip during
passive and active motions. The thigh at
ninety degrees to the abdomen and the leg at
ninety degrees to the thigh with the patient
supine.

a. Internal rotation should allow the foot to
reach out past the side of the table 35 to 40
degrees.

b. External rotation should allow the foot to
reach the opposite leg pocket level, 80 to 90
degrees.

4. Internal rotation: tender at anterior greater
trochanter.

5. External rotation: tender at posterior greater
trochanter.

6. Internal or external rotation of the foot when
compared to the other foot. (poor indicator)

Posterior Trochanter

11/6/2018
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MUSCLES AFFECTED

QUADRICEPS: Rectus femoris.
L-2 nerve. Controls blood supply
into the acetabular socket. The
rest of the quadriceps are L-3,4
innervated and extend the leg.
The rectus portion flexes the thigh
to the abdomen.

TENSOR FASCIA LATA/ILIO-TIBIAL BAND: L-4,5 nerves.
Pain to pressure from the greater trochanter down to the lateral knee is
typical with a syndrome involving this muscle. T.F.L. syndrome can
be called "the down hill leg syndrome" because it occurs so often
when people run on banked roads
or trails.

PIRIFORMIS: L-5, S-1,2 nerves. Muscle may be contracted
and compressing the sciatic nerve as well as limiting hip motion.
Press at the greater trochanter and move half way out toward the
ischium while the patient is side lying, and the thigh is flexed at
ninety degrees. This will elicit pain and apprehension from the
patient if they have sciatica.

PSOAS: L-1,2,3 nerves. Its length is affected by rotation of the
femur and thus affects lumbar stability and lateral curvature.

DIFFERENTIAL DIAGNOSIS: RULE THESE OUT

1. Greater trochanteric bursitis - pain on trochanter.

2. T.F.L.syndrome - pain down lateral leg to the knee.

3. Sciatic nerve entrapment - pain from pressure over the piriformis with possible radiation to the leg.

11/6/2018
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ADJUSTMENTS OF THE HIP
INTERNAL ROTATION OF THE FEMUR

SIGNS

A weak tensor fascia lata muscle test with tenderness to palpation at the anterior greater trochanter.
Limited external rotation of the femur flexed at ninety degrees.
IMPACT OF INJURY

Direct trauma to the hip is the most obvious; however, probably more common are closed kinetic
chain stresses from shoes, terrain, fatigue and congenital anomalies.

STABILIZATION

Standing at the side of the
involved hip, facing the feet flex the
knee and hip to 90 degrees. Place
your forearm closest to the patient to
the inside of the knee and under the
calf with your wrist extended up to
the outside of the shin. Your arm can
now act as a lever to take the femur
to tension in external rotation.

CONTACT & THRUST

With your pisiform, contact the anterior greater trochanter and move your elbow down until the
forearm is at 90 degrees to the shaft of the femur and pointing toward the feet. Take the leg to tension
and thrust.

POST CHECKS

Perform the T.F.L. and quadriceps muscle tests and check for increased external rotation of the
femur. Palpate the greater trochanter for tenderness. Document your findings.
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EXTERNAL ROTATION OF THE FEMUR

SIGNS

A weak tensor fascia lata muscle with tenderness at the posterior greater trochanter. Limited internal
rotation of the femur with it flexed at ninety degrees to the abdomen.
IMPACT OF INJURY

Direct trauma to the hip is the most obvious, however probably more common are closed kinetic
chain stresses from shoes, terrain, fatigue and congenital anomalies.

STABILIZATION

Standing at the side of the
involved hip, facing the head. Flex
the knee and hip to 90 degrees. Place
your forearm closest to the patient to
the inside of the shin and under the
calf with your wrist extended up to
the outside of the knee. Your arm
can now act as a lever to take the
femur to tension in internal rotation.

CONTACT & THRUST

With your pisiform, contact the posterior greater trochanter and move your elbow down until the
forearm is at 90 degrees to the shaft of the femur and pointing toward the head. Take the leg to tension
and thrust.

POST CHECKS

Perform the T.F.L. and quadriceps muscle tests and check for increased internal rotation of the
femur. Palpate the greater trochanter for tenderness. Document your findings.

Alot of athletes, by the time they have reached the age of 35, have developed some hip socket
adhesions, This shows up with limited range of motion in the hip with no other indicators. It is good to
release these adhesions by thrusting through the axis of the femur in many directions similar to the hip
scouring orthopedic test.
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Break
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‘THE SECONDARY SHOCK ABSORBER OF THE BODY: KNEE FLEXION (2p.151-153)

At heel strike, the knee is extended, but must flex rapidly to absorb the shock associated with impact.
The muscle that flexes the knee its first 15 degrees off of full extension is the popliteus. This is an
internal rotator of the tibia which is supplied by the L-5 nerve root.

If the foot is already in pronation at heel strike, which means the tibia is already in internal rotation,
can the popliteus muscle effectively flex the knee? No. Why?

The popliteus is an internal rotator and the tibia is i )
already in maximum internal rotation. e Posterior View

Normally the posterior tibial muscle contracts at
heel strike. Its function is to decelerate subtalar joint
pronation.  If the subtalar joint is already fully
pronated or immobilized at heel strike, the posterior
tibial muscle will exert all of its contraction force
proximally instead of distally, and will decelerate the
tibia while the trunk and femur start to move over the
implanted foot. Knee extension is maintained, and the
knee does not flex to absorb shock.

Knee in Extension

Therefore, adequate shock absorption cannot
Maintained

occur at heel strike, unless subtalar joint pronation can
occur to allow knee flexion!

-—

Tibia in Maximal

Could a subluxation of L-5 or an L-4 disc <h [
Internal Rotation

protrusion affect knee flexion, the secondary shock
absorber of the body? Yes.

Could inadequate pronation and knee flexion
transmit extra shock and create abnormal motion in
the pelvis and lumbar spine? Yes.

-« Pronation
e Maintained

CHAPTER EIGHT
THE KNEE

The knee is the largest joint in the body with
two condylar joints between the corresponding
condyles of the femur and the tibial menisci.
Between the condyles of the femur is another bone,
the patella, which makes up the patello-femoral
joint. To the lateral side is another bone adjacent to
the tibia called the fibula. Together these make up
the knee.

The knee is one of the most traumatized joints
in the body. It is therefore important to master the
essentials of the analysis.
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CHONDRO-MALACIA PATELLAE

This generic name for sub-patellar ache with grinding upon movement is usually the result of a
sudden increase in leg exercise. It can be a chronic muscle imbalance that brings it on. In any case, the
symptomatic history is very similar.

If the condition is advanced, the patient will complain of aching in the knee after sitting for an hour
or two in the car, at their desk, or in a theatre where their knee is flexed at ninety degrees. This

compresses the patella into the inter condylar groove and becomes uncomfortable.

A break of five to ten minutes where walking is involved will usually relieve the pain for an hour or
two.

More specific tests and terms are used today to diagnose and describe this anomaly.

PATELLA SCRATCH/GRINDING TEST

et —}éé
MEDIAL FACET: J 1o, \

Place the web of the hand around the superior aspect of the patella f 5\‘

and press it inferior and medially. Now ask the patient to contract their
quadriceps while you fap on the muscle with your free hand to indicate
the correct muscle. As the patella glides superior, guide it to the medial \
side. If there is inflammation of the medial facet of the patella, you will % AR T
feel a grinding sensation and see an apprehension response by the patient \“\ / :‘
due to pain. This is indicative of patello-femoral arthralgia (P.F.A.). \L 2 | \

Falfler 95 ‘Be

LATERAL FACET:

Place the web of your hand around the superior aspect of the patella and
press it inferior and laterally. Now ask the patient to contract their quadriceps
muscle. As the patella glides superior, guide it to the lateral side. If there is
inflammation of the lateral facet of the patella, you will feel a grinding
sensation and see an apprehension response by the patient due to pain. This is
indicative of excessive lateral pressure syndrome (E.L.P.S.).

PATELLO-FEMORAL ARTHRALGIA - P.F.A.

A condition that involves pain in the knee from medial tracking of the patella. This causes the
medial facet of the patella to rub excessively against the medial femoral condyle, resulting in a
breakdown of the normal hyaline cartilage and a roughened fibrous reaction at the joint surface.

Pain while walking up hill or up stairs is a typical complaint from a patient with P.F.A.. Their vastus
medialis is pulling the knee cap medially due to its strength imbalance with the weaker or fatigued vastus
lateralis.
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EXCESSIVE LATERAL PRESSURE SYNDROME - E.L.P.S.

A condition that involves pain in the knee from lateral tracking of the patella. This causes the lateral
facet of the patella to rub excessively against the lateral femoral condyle, resulting in a break down of the
normal hyaline cartilage and a roughened fibrous reaction at the joint surface.

Pain while walking down hill or down stairs is a typical complaint from a patient with E.L.P.S. Their
vastus lateralis is pulling the knee cap lateral due to its strength imbalance with the weaker or fatigued
vastus medialis. Foot pronation can increase the Q-angle (p. 35) and cause lateral tracking of the patella.

PRACTICAL EXAMPLE:

Let us imagine that a person with E.L.P.S. decided to go for a hike in the mountains early in the
spring for their first hike of the year. They initially walked up hill for three miles on a trail at a ten to
fifteen degree grade. Going up hill was using their already weaker vastus medialis. By the time they got
to the top, their vastus medialis was fatigued. Now they turn around and walk down the mountain using
their strong vastus lateralis muscle. The knee cap is pulled laterally more than normal due to the fatigue
of the vastus medialis, creating compression on the lateral patellar facet, resulting in pain. The pain is so
intense that they decide to turn around and walk down the mountain backwards.

Name Site of Sub- ‘Weak Muscle Hurts Going Foot Position During
Patellar Pain Quadriceps Extension

P.F.A. Medial Vastus Lateralis Up Hill Toes In

E.L.P.S. Lateral Vastus Medialis Down Hill Toes Out

ABNORMALITIES (1,0.37;16,p.570-571;17,p.489-404)

Genu varum - bow leg, the distal segment angles medial.

Genu valgum - knock knee, the distal segment angles lateral.

Torsion of either the femur or tibia will twist the involved extremity and add complications to
treatment.

m A

o

Genu Varum Normal Genu Valgum

1R
>
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REHABILITATION OF P.F.A. OR E.L.P.S.

Strengthening the weaker side of the quadriceps femoris is necessary to pull the patella to the middle
of the intercondylar femoral groove. This will result in less stress and pain in this joint. At the same
time the quadriceps, through training, may thicken and raise the patella mildly from the groove, lessening
its compression on the facets of the patella.

FOLLOW THE "RULE OF THREES"
DO THE EXERCISES FOR:

Three minutes.
Three times a day.
Three days, or until your next visit.

See the patient twice a week for six weeks and teach them the following exercises. Teach the patient
one exercise each time they come in and have them do only that one exercise until the next visit. Follow
the order set below.

QUADRICEPS SETTING EXERCISES

This infers no motion of the leg, just translation of the patella through quadriceps contraction and
relaxation.

The gradual increase of stress into the patella during these exercises does not overwhelm the
cartilage and allows a higher quality of cartilage to replace the cheaper grade. Avoid other strenuous
exercises of the legs during this rehabilitation program to avoid further irritation if possible.

FULL EXTENSION

Contract Quadriceps f J) Start with your legs fully extended with
: :
K

your feet resting on their heels, while sitting
on the edge of your chair. Contract and relax
your quadriceps muscles while watching the
patellac move. Do this following the rule of
threes.

Relax Quadriceps
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15 DEGREES OFF OF FULL EXTENSION

Flex your knees mildly off of full extension just fifteen degrees and contract and relax the quadriceps
following the rule of threes.

45 DEGREES OFF OF FULL EXTENSION

Contract and relax your quadriceps at forty five degrees of knee flexion under the rule of threes. It
may help to keep your feet flat on the carpet or floor and push out with your feet to get a good
contraction.

90 DEGREES OF KNEE FLEXION

Once again contract the quadriceps at ninety degrees of knee flexion during this three day cycle. At
this point you should be two weeks into your knee program.

QUADRICEPS EXTENSION EXERCISES

This infers motion of the leg during the exercises. It is at
this point that you have the patient turn their toes in or out to
address the weaker quadriceps.

Toe In For P.F.A.
Toe Out For E.L.P.S.

A weight of 5 Ibs. (80 ounces) is used for the average
person, that wraps around the ankle or drape over it.
Alternatives may be surgical tubing or a weight machine.

E.L.P.S. Toe Out FE’“Z\

LAST 15 DEGREES OF KNEE EXTENSION
Following the rule of threes, with 5 1bs. of resistance on your ankle, turn your toes in the appropriate
direction and extend the leg repeatedly the last fifteen degrees.
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LAST 45 DEGREES OF KNEE EXTENSION
With 5 1bs. on your ankle, extend your knee the last 45 degrees of extension with your toes pointed in
the correct position for three minutes, three times a day, for three days.

90 DEGREES OF KNEE EXTENSION

Proceed with 5 1bs. on the ankle to extend the knee a full ninety degrees for a full three minutes. The
toes should be in their appropriate position. If fatigued before three minutes, work up to it over the next
few days.

90 DEGREES FOR NEXT MONTH

Do this exercise under the rule of threes for the next month. The toes should be directed in the same
position as before. If the patient is capable, have them increase the weight 5 Ibs. every three days until
they reach a training weight where three minutes requires a strong effort.

The patient can do these exercises on their own without having to see you beyond the first six week
period.

TOES STRAIGHT

Inform the patient on their last visit to straighten their toes at the end of a month of doing the 90
degree exercise. This will prevent them from getting the opposite patellar tracking problem. This is
especially good for your casual athletes.

TOES ALL DIRECTIONS

For the serious athlete, I recommend that at the end of a month of doing 90 degree exercises, they
now do sets of at least ten repetitions toes straight, then toes in, then toes out. This will strengthen and
define the whole quadriceps group. They are free now to load up on their weight.

MUSCLE STRENGTH RATIOS

Quadriceps ~ 4:3 Hamstrings
Soleus - Gastrocnemius  10:1  Anterior tibial, Peroneus, Posterior tibial

PATELLA ALTA: Height of the patella should equal the distance between the lowest pole of the
patella and the tibial tubercle. If this distance is greater than 1 cm. above this height = patella alta.

PATELLA BAJA: If distance is greater than 1 cm. shorter than the height of the patella = baja.
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Q-ANGLE: A line drawn from the A.S.LS. through the middle of the patella, that intersects a line
drawn vertically from the anterior tibial tubercle through the middle of the patella.

Male 8 -12 degrees iy normal.
Female 12-15 degrees is normal.
Unstable knee =20  degrees or more.

f>| cm Alta

* >1 cm Baja

Foot Pronation increases the Q-Angle

The Q - Angle does affect the tracking of the Patella.

ADJUSTMENTS OF THE PATELLA (14,p.52)

The patella moves most frequently superior or lateral, but can move inferior or medial. Care should
be taken to always thrust through the plane in which it sits.

SIGNS

AR o L

General non specific ache in the knee.

Motion palpation fixed or limited, especially if compared to the other knee.
Crepitus upon movement of the patella.

Painful walking up or down stairs.

Knee aches after sitting 1 hour and feels better after walking around a few minutes.
Locked knee immediately after an injury to that knee.

Muscle affected: Quadriceps Femoris

DIFFERENTIAL DIAGNOSIS: RULE THESE PROBLEMS OUT

e e e

P.F.A.

E.L.P.S.

Bursitis

Joint Mouse
Osgood-Schlatter
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IMPACT OF INJURY

Direct blows to the patella are more obvious but more frequently quadriceps imbalance, congenital
shallow femoral groove, or closed kinetic chain stresses into the knee joint are the cause.

STABILIZATION
Supporting wrist of contact hand.

Knee Straight

CONTACT & THRUST

Place web of hand around the superior aspect of
the patella and thrust inferiorly through the plane
line of the patella, adding medial or lateral as
needed. Care should be taken not to grind the
patella into the femur which could create
chondromalacia.

POST CHECK

Perform medial and lateral glide and superior
and inferior translation. Test the quadriceps muscle
and document the changes.

SUPERIOR PATELLA MANEUVER

e
Knee Unlocking Maneuver \’éj

KNEE UNLOCKING MANEUVER

During athletic competition, injuries to the knee frequently present with a tight quadriceps spasm
which locks the knee in one position. This is often due to the patella being compressed into the
intercondylar groove that suffers from some degree of chondromalacia. Following your initial
orthopedic tests in this position, release the spasm by doing a superior patella maneuver so that you may
perform the rest of your tests. If this fails to release the knee, gently attempt a hyperflexion maneuver
identical to the posterior tibia adjustment (p.51). Do not force this if the knee locks before end play of
the joint. This would be indicative of a dislodged fragment in the joint, or adhesions from previous
injuries, at which time arthroscopy or M.R.. is indicated to safely evaluate the condition of the joint.
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KNEE UNLOCKING MANEUVER

During athletic competition, injuries to the knee frequently present with a tight quadriceps spasm
which locks the knee in one position. This is often due to the patella being compressed into the
intercondylar groove that suffers from some degree of chondromalacia. Following your initial
orthopedic tests in this position, release the spasm by doing a superior patella maneuver so that you may
perform the rest of your tests. If this fails to release the knee, gently attempt a hyperflexion maneuver
identical to the posterior tibia adjustment (p.51). Do not force this if the knee locks before end play of
the joint. This would be indicative of a dislodged fragment in the joint, or adhesions from previous
injuries, at which time arthroscopy or M.R.I. is indicated to safely evaluate the condition of the joint.

POSTERIOR TIBIA ADJUSTMENT

Set-up Preferred
Contact

ANATOMY OF THE KNEE
(2,p.90-92;6,p.450-459) Right Tibia

The femur enters the knee joint with Superior View
two equally sized condyles that articulate
with tibial platean's of markedly different
sizes. The medial plateau is much larger
than the lateral plateau. Therefore the
medial tibia must have more motion of
rotation with the femur. The ratio of
motion is 3 to 1 for rotation of the tibia.
This means that for every three degrees of
medial tibial plateau glide, there is one
degree of lateral glide, as the knee flexes
and the tibia internally rotates.

Anterior Tibial Intercondylar
Intercondylar Tuberosity Tubercles
Area

Medial Plateau Lateral Plateau
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KNEE BRACES

When prescribing knee braces for the
patient, it is important to know that for
every one degree of lateral knee internal
rotation, the medial knee goes through three
degrees of internal rotation at the tibial
plateau. Good knee braces allow this
motion. Poor braces that are equally hinged
on both sides of the knee can preload the
knee by limiting this motion.

Left Tibia and Fibula
Anterior View

Intercondylar
Tubercles

Medial Plateau
Lateral Plateau

Tibial Tuberosity

Lateral Malleolus

TIBIA FIBULA RELATIONSHIP

The two bones of the leg can be divided into weight bearing and non-weight bearing.

The Tibia - a weight bearing bone

The Fibula - a non-weight bearing bone

The Tibia and Fibula are connected above by a synovial joint, and below by a fibrous joint. The
Fibula undergoes lateral rotation, elevation and separation from the distal tibia upon dorsiflexion of the
ankle, due to the wedge of the talus bone. The inferior angulation of the interosseous ligament, from the
tibia to the fibula, acts as a lifting lever as the fibula separates from the tibia, and the interosseous
ligament becomes horizontal during dorsiflexion.
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Dorsiflexion

Plantarflexion

At the proximal end of the Fibula, translation superiorly can be palpated upon dorsiflexion of the foot
while plantar flexion creates inferior translation of the Fibula.

X-RAYS OF THE KNEE: (i6,p.48-53)
A-P (Anteroposterior Knee Projection)
Film Size 8 x 10 inches (18 x 24 cm)
Central Ray From the apex of the patella move
one centimeter inferior.

Lateral Knee Projection

Film Size 8 x 10 inches (18 x 24 cm)
Central Ray Inferior 1 cm to the medial
epicondyle.

Sunrise Patella Projection
Film Size 8 x 10 inches (18 x 24 ¢cm)
Central Ray Aim between the patella and the

femoral condyles.

Intercondylar Knee Projection

Film Size 8 x 10 inches (18 x 24 cm)
Central Ray Prone - 25 degrees caudal in the A-P
middle of the popliteal fossa.
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ORTHOPEDIC TESTS OF THE KNEE (17, p.464-543;18, p.3-19)

DRAWERS; ANTERIOR TEST

The patient is supine with their hip flexed at 45 degrees
and their knee flexed at 90 degrees, with their foot flat on the
surface upon which they are lying. The hamstrings should
palpate relaxed. Sit or kneel comfortably over the foot to
stabilize it. Grasp around the proximal tibia into the popliteal
space with your fingers on both sides. Place your thumbs to
either side of the inferior patella on the condyles of the femur.

While pressing with your thumbs, pull with your fingers
forward on the knee, stressing the anterior cruciate ligament.
Translation of greater than 3 mm is of interest for a stretched
or partially torn anterior cruciate, especially if pain
accompanies the test. Translation of greater than 5 mm is
significant for a tear of the anterior cruciate, and lack of pain
during the acute stage indicates a probable complete tear.

=S

DRAWERS; ANTEROMEDIAL TEST

Performed identical to drawers anterior test with this
modification. Externally rotate the tibia, pointing the toes away
from the midline. This presents the anteromedial aspect of the
knee for testing. Significant translation of the knee in this position
is indicative of three common tears. (1) Anterior Cruciate, (2)
Anteromedial Capsule, (3) Medial Meniscus

DRAWERS; ANTEROLATERAL TEST

Performed identical to drawers anterior test with this
modification. Internally rotate the tibia, pointing the toes toward
the midline. This presents the anterolateral aspect of the knee for
testing. Significant translation of the knee in this position is
indicative of three common tears. (1) Anterior Cruciate, (2)
Anterolateral Capsule, (3) Lateral Meniscus
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DRAWERS; POSTERIOR TEST

With the leg flexed and the foot flat on the table,
push posterior on the proximal tibia feeling for a soft
"giving way" when compared to the good knee. This is
indicative of a posterior cruciate tear.

Posterior Knee
Translation Stress

Posterior Drawers

POSTERIOR KNEE TRANSLATION STRESS TEST

In this more accurate test for posterior cruciate tears or ruptures, the patient is supine and the doctor
holds their legs as if they were sitting while on their back, supporting the ankles. The doctor uses his/her
cephalad hand to press posterior on the proximal tibias. A less than solid resistance is positive when

compared to the normal knee.

ABDUCTION STRESS TEST

Testing the supine patient, the leg is tested in two
positions.  Full extension of the knee in the resting
position and at 30 degrees of knee flexion. Stabilizing
the lateral aspect of the knee with one hand, the examiner
grasps the ankle and pulls laterally. Pain at the medial

aspect of the knee with or
without lateral excursion of
the tibia is indicative of a
probable partial tear of the
medial collateral ligament.
Significant lateral excursion
of the tibia, with or without
pain is indicative of a total
tear of the medial collateral
ligament.
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ADDUCTION STRESS TEST

Testing the supine patient, the leg is tested in two
positions. Full extension of the knee in the resting position
and at 30 degrees of knee flexion. Stabilizing the medial
aspect of the knee with one hand, the examiner grasps the
ankle and pushes medially. Pain at the lateral aspect of the
knee with or without lateral excursion of the tibia, is
indicative of a probable partial tear of the lateral collateral
ligament. Significant medial excursion of the tibia, with or
without pain, is indicative of a total tear of the lateral

=N collateral ligament.
s )

McMURRAY'S

You are looking for a
painful click in the knee
joint as you perform this
test; the supine patient has
the hip and knee flexed at
90 degrees on the involved
side. The examiner holds
both the ankle and the
knee while taking the hip
into further flexion in a
circular motion. A valgus
stress on the knee joint
compresses the lateral
meniscus  during  this
motion. A varus stress
compresses the medial
meniscus for discovery of

a painful click.
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STEINMAN'S

Palpate the menisci for a painful site.
Hold a finger on that site while either flexing
or extending the knee. The important thing to
know is that the meniscus moves, but the
capsule and collateral ligaments do not.
Therefore, if the pain disappears during
motion and comes back upon returning to that
position, it is indicative of a meniscal tear at
that site.

It should be remembered that the periferral
1/4" of the menisci are vascular, and therefore are

capable of healing.

WILSON'S

A test for discovery of
osteochondritis of the knee.
The supine patient's leg is
flexed at ninety degrees and
maximally internally rotated at
the ankle. If while extending
the leg to approximately thirty
degrees, the patient experiences
pain at the anterior aspect of the
medial  femoral  condyle,
externally rotate the leg to
relieve the pain.
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Compression

Compression

APLEY'S COMPRESSION

Flex the knee of the prone patient to 90 degrees. Place
both hands on the plantar surface of the foot, directly over
the ankle mortise. Press down the axis of the tibia into the
knee joint while rotating the tibia internally and externally.
You are looking for pain in either knee meniscus suggesting
a possible tear.

Distraction -
)

| Srper,

( =

APLEY'S DISTRACTION

Flex the knee of the prone patient to 90 degrees. Place
your knee on the thigh immediately adjacent to the knee at a
spot that is comfortable for the patient. Cradling the foot at
the ankle joint, lift to distract the knee joint while rotating the
tibia internally and externally. Pain on either side of the knee
indicates a collateral ligament tear. Pain deep inside the knee
through the popliteal fossa indicates a posterior cruciate tear.
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LACHMAN

This is basically an anterior Drawer test
with the knee flexed at only 5 to 20 degrees,
making it user friendly because of the relaxed
position of the knee. To test integrity of the
anterior cruciate ligament, you would
stabilize the top of the distal femur with one
hand. The other hand would grasp the
posterior proximal tibia and then pull
anteriorly, looking for excessive translation
of the tibia on the femur of Smm or greater.

The Lachman test should be performed
before the pivot shift test due to its greater
accuracy.

PIVOT SHIFT

A test for anterolateral instability of the knee. Damage to the anteromedial aspect of the anterior
cruciate ligament along with the middle third of the lateral capsule and possibly the arcuate ligament
could be present with a positive test.

This is performed by putting a valgus stress into the knee while extending the knee from 90 degrees
of flexion.
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Plica Syndrome

What is plica syndrome of the knee?

By Jonathan Cluett, M.D., About.com Guide

Updated: July 21, 2008

About.com Health's Disease and Condition content is reviewed by the
Medical Review Board

Often called "synovial plica syndrome," this is a condition that is the result
of a remnant of fetal tissue in the knee. The synovial plica are membranes
that separate the knee into compartments during fetal development. These
plica normally diminish in size during the second trimester of fetal
development. In adults, they exist as sleeves of tissue called "synovial
folds," or plica. In some individuals, the synovial plica is more prominent
and prone to irritation.

What is plica syndrome of the knee?

The plica on the inner side of the knee, called the "medial plica," is the
synovial tissue most prone to irritation and injury. When the knee is bent,
the plica is exposed to direct injury, and it may also be injured in overuse
syndromes. When the plica becomes irritated and inflamed, the condition
called "plica syndrome" results.

Test Sensitivity (95% Specificity (95% Reference (n) Diagnostic ‘gold
CI) (6})) standard’
McMurray’s Test 70.5% (67.4% to 71.1% (69.3% to Hegedus et al.26 (meta-analysis pooled data) Mixed arthroscopy
73.4%) 72.9%) and MRI
Apley’s Test 60.7% (55.7% to 70.2% (68.0% to Hegedus et al.26 (meta-analysis pooled data) Mixed arthroscopy
65.5%) 72.4%) and MRI
Joint line tenderness Test 63.3% (60.9% to 77.4% (75.6% to Hegedus et al.26 (meta-analysis pooled data) Mixed arthroscopy
65.7%) 79.1%) and MRI
igil Karachalios et al.25 (n=213 tomatic and
Thessaly Test (original g0 |medial] — 97%a [medial] arachalios er al 23 (n =213 symptomatic and s ogopy
paper) 197 asymptomatic)
Thessaly Test (original Karachalios et al.25 (n=213 tomatic and
essaly Test (original o)) 1o teral] 96% [lateral] RIS @R @A gt at | o
paper) 197 asymptomatic)
Thessaly Test 90%a 98%a Harrison et al.27 (n=116) Arthroscopy
Thessaly Test 59% (47% to 71%)  67% (45% to 83%) Konan et al.28 (n=109) Arthroscopy
[medial] [medial]
Thessaly Test 31% (15% to 54%)  95% (87% to 98%) Konan et al.28 (n=109) Arthroscopy
[lateral] [lateral]
Thessaly Test in ACL- 79%a 40%a Mirzatolooei et al.29 (n = 80) Arthroscopy

deficient patients
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How is plica syndrome diagnosed?

Diagnosis is made by physical examination or at the time of arthroscopic surgery.
Plica syndrome has similar characteristics to meniscal tears and patellar tendonitis,
and these may be confused. A MRI may be done, but it is often not terribly helpful
in the diagnosis of plica syndrome.

What is the treatment for plica syndrome?

Symptomatic plica syndrome is best treated by resting the knee joint and anti-
inflammatory medications. These measures are usually sufficient to allow the
inflammation to settle down. Occasionally, an injection of cortisone in to the knee
will be helpful.

If these measures do not alleviate the symptoms, then surgical removal of the plica
may be necessary. This surgical procedure is performed using an arthroscope, or a
small camera, that is inserted into the knee along with instruments to remove the
inflamed tissue. The arthroscopic plica resection has good results assuming the
plica is the cause of the symptoms. Often a plica is seen on arthroscopic
examination. Unless symptoms are consistent with plica syndrome and the plica
looks inflamed and irritated, the plica is usually left alone. Plica resection during
arthroscopy is only performed if the plica is thought to be the cause of symptoms.

Source:

Ewing JW, "Plica: Pathologic or Not?" J. Am. Acad. Ortho. Surg., Nov 1993; 1: 117 - 121.
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ADJUSTMENTS OF THE TIBIA AND FIBULA (14,p.55.57)

The knee is one of the most traumatized joints in the body.

SIGNS OF KNEE INJURY

0 0= B th Lo

Unstable knee

Locking of knee

Inability to squat and stand up

Bakers cyst

Fibular heads feel unequal and one is tender

Loss of fibular head glide upon foot dorsiflexion
Prominent and sore tibial plateau

Weak vastus medialis with antero-medial tibial plateau
Weak vastus lateralis with antero-lateral tibial plateau

10. Weak popliteus with posterior tibia
11. Ligaments are painful at site of tear

MUSCLE AFFECTED
1. Quadriceps
2. Hamstrings
3. Popliteus
4. Sartorius
DIFFERENTIAL DIAGNOSIS
After orthopedic tests show negative.

1. Tumors - a firm lump at the back of the knee

2. Aneurysms - a spongy, soft, pulsating mass behind the knee

3. Effusions - generalized swelling about the knee

4. Joint Mice - fragments that can lock the knee in some positions are the ones to be

concerned about

\ ﬁ Palpation of Popliteal Artery
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MEDIAL OR ANTERO-MEDIAL TIBIAL
PLATEAU

SIGNS

A weak vastus medialis with pain along the
medial meniscus and greater prominence than normal,

IMPACT OF INJURY

A blow to the lateral side of the knee creating a
valgus stress, or an object wedged behind the knee
while it is being flexed firmly (e.g. body, motor cycle,
etc.).

STABILIZATION

Holding the involved leg between your legs and
leaning back with traction on the leg involved, place
your outside hand on the lateral joint for stabilization
of the femur.

J‘/(\]\Z\ :
- Vastus Medialis

CONTACT & THRUST

‘With thenar pad, contact the medial tibial plateau and thrust straight laterally or postero-laterally to

move the plateau and meniscus back into position.

Medial Tibial Plateau

Antero-medial Tibial Plateau

POST CHECKS

Test the vastus medialis and check for decreased tenderness and prominence of the medial tibial

plateau and meniscus. Document this.
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STABILIZATION

LATERAL OR ANTERO-LATERAL
TIBIAL PLATEAU
SIGNS

A weak vastus lateralis with tender and more
prominent lateral tibial plateau.
IMPACT OF INJURY

A blow to the medial side of the knee creating a
varus stress, or a posterior fulcrum upon flexion of
the knee at the lateral side.

Holding the involved leg between your legs and leaning back, creating traction on the involved leg,
place your inside hand on the medial joint for stabilization of the femur.

CONTACT & THRUST

With thenar pad contact the lateral tibial plateau and thrust straight medially or postero-medially to

move the plateau and meniscus back into position.

Lateral
Tibial Plateau

Antero-lateral
Tibial Plateau

POST CHECKS

Perform the vastus lateralis test and palpate the lateral tibial plateau for less prominence and

tenderness.
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POSTERIOR TIBIA

SIGNS

A weak popliteus muscle with sponginess behind the knee (Baker's cyst). Posterior translation is soft
compared to the normal knee.

Popliteus Muscle Test Alternative Popliteus Muscle Test

IMPACT OF INJURY

This is the result of hyperextension of the
knee or a blow to the anterior tibia. It can occur
from repetitive kneeling or landing hard on the
flexed knee.

Palpation of Popliteal Fossa
l for Spongy Mass
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STABILIZATION

No stabilization hand, both hands are contact hands.

CONTACT & THRUST

Overlap the medial 3 fingers of both hands behind the knee and place the inside elbow on top of the
distal shin while facing headward. Flex the thigh to the abdomen comfortably and thrust by pulling
anteriorly through the joint while moderately pressing your elbow on the shin.

Set-up

Preferred
Contact &
Thrust

Prone Leverage
Thrust A
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POST CHECKS

Do the popliteus muscle test and it should now be strong. To be sure that the posterior cruciate
ligament is not totally torn, have the patient walk twenty feet and then retest the popliteus. If it is weak,
they probably have a totally ruptured posterior cruciate. Check for posterior translation of the tibia.

REHABILITATION

Have them do popliteal strengthening exercises for three minutes, three times a day for the next two
weeks or more. Ice the back of the knee for fifteen minutes, three times a day for the next two weeks.
This should get rid of most Baker's cysts.

Popliteus Exercise
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Follow up of Posttraumatic Ligamentous and Meniscal
Knee Lesions Detected at MR Imaging: Systematic Review

RADIOLOGY: Volume 238: Number 3 — March 2006

649 articles and eleven studies (five on posterior cruciate
ligament injuries, five on anterior cruciate ligament
injuries).

Between 77% and 93% of the partial or complete PCL
ruptures regained continuity. In cases of partial or total
ACL rupture, repair of continuity was also possible.

The ACL and PCL can regain continuity after partial or
complete rupture.

The New England Journal of Medicine

established in 1812 september 11, 2008 vol. 359 no. 11 A Randomized Trial
of Arthroscopic Surgery for Osteoarthritis of the Knee Alexandra Kirkley,
M.D.,* Trevor B. Birmingham, Ph.D., Robert B. Litchfield, M.D., J. Robert
Giffin, M.D., Kevin R. Willits, M.D., Cindy J. Wong, M.Sc., Brian G.
Feagan, M.D., Allan Donner, Ph.D., Sharon H. Griffin, C.S.S., Linda M.
D’Ascanio, B.Sc.N., Janet E. Pope, M.D., and Peter J. Fowler, M.D.

Methods

We conducted a single-center, randomized, controlled trial of arthroscopic
surgery in patients with moderate-to-severe osteoarthritis of the knee. Patients
were randomly assigned to surgical lavage and arthroscopic débridement
together with optimized physical and medical therapy or to treatment with
physical and medical therapy alone.
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Of the 92 patients assigned to surgery, 6 did not undergo surgery. Of the 86 patients
assigned to control treatment, all received only physical and medical therapy. After 2
years, the mean (SD) WOMAC score for the surgery group was 874+624, as
compared with 897+583 for the control group (absolute difference [surgery-group score
minus control-group score], —23+605; 95% confidence interval [CI], —208 to 161; P =
0.22 after adjustment for baseline score and grade of severity). The SF-36 Physical
Component Summary scores were 37.0+11.4 and 37.2+10.6, respectively (absolute
difference, —0.2+11.1; 95% CI, —3.6 to 3.2; P = 0.93). Analyses of WOMAC scores at
interim visits and other secondary outcomes also failed to show superiority of surgery.

Conclusions

Arthroscopic surgery for osteoarthritis of the knee provides no additional benefit to
optimized physical and medical therapy. (ClinicalTrials.gov number, NCT00158431.)
Copyright © 2008 Massachusetts Medical Society. All rights reserved.

Knee Flow Chart of Conservative Care
By Kevin G. Hearon, D.C.

Grade | Grade Il Grade Ill

Pain with no instability Pain with moderate instability Pain with severe instability
Adjust knee & spine Adjust knee & spine Adjust knee & spine
Healing Period: Two weeks Two to Six weeks Three months

Taping/mild support Bracing with activity Full time brace

Avoid position of pain Avoid position of pain Avoid position of pain

This means active motion is recommended and necessary through the non-painful range of motion (ROM) to
activate Wolf's Law and Davis’ Law of polarity and healing.

Avoid repetitive orthopedic testing/ challenging of ligaments of the knee during the healing process until near
the end of the healing period. Allow the new filaments of the ligaments to reattach with-out you disrupting
them constantly.
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Grade |

Grade Il

Grade Il

No Crutches

Ice 15 min. 3x day

R.0.M Weight bearing

Keep upper body active

Glucosamine to weight. e.g. 100lbs-1,000mg. 150lbs-1,500mg. 200 Ibs-2,00mg. 250lbs-2,500mg. 300Ibs-
3,000mg., = 500mg of glucosamine sulfate per 50 Ibs. of weight spread out per day for a period of six weeks
then half the dose for maintenance usage if desired. Increased water intake while takin glucosamine is helpful

in avoiding camps in muscles.

Crutches 2 days if needed

Ice 15 min. 4x day

R.0.M. Weight as tolerated

In water preferred

Keep upper body active

At Two Weeks To Four Weeks

Crutches for two weeks

and wean off 1-2 weeks
Ice 15 min. 6x day

R.0.M. w/o weight 2 weeks
In water tub/pool

Keep upper body active

Begin walking with crutches

Full activity Moderate to full activity

Taping — Maybe Wear brace Wear brace, avoid pain.
Exercise non weight bearing
unless in swimming pool at
chest level water.

Grade | Grade |l Grade lll

Should be normal

At Four Weeks to Eight Weeks

Brace during activity

Full strength workouts

At Eight Weeks To Twelve Weeks

Should be normal

After Twelve Weeks

Brace when weight bearing
No crutches

Gradually increase non
weight bearing exercise

Brace when weight bearing
Start weight bearing exercise
non-painful ROM e.g. cycling,
run in water chest level, mild
to moderate weights

Now recheck orthopedic tests
Do gentile adhesion releases
in flexion of the knee to
restore complete flexion and
extension of the knee

Start stretching again

Work up to full strength
weight bearing exercises

During the course of this conservative program, you should utilize other professionals that specialize in
knee injuries if at any point you feel the knee is not progressing on schedule.
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i Tibial
Anterior {
Intercondylar Tuberosity

Area

Medial Plateau

Right Tibia Superior View

Intercondylar
Tubercles

Lateral Plateau

POSTERO-MEDIAL FIBULA
SIGNS

A less prominent fibula head that is tender. Translation may be limited. Notice that the fibula sits at
the postero-lateral border of the tibial plateau and would become less prominent to palpation from the

lateral side as it subluxates posterior and medial.

IMPACT OF INJURY (16p.478)

A blow from the front or side of the lateral knee. Very frequently from inversion ankle sprains that
externally rotate the fibula. This can result in a Maisonneuve's fracture (a spiral fracture of the proximal

fibula).

STABILIZATION

Facing the lateral knee, grasp the ankle of the involved
leg and flex the knee to 90 degrees.

CONTACT & THRUST

Facing the involved knee, place your thumb behind the
fibular head and thrust anteriorly.

POST CHECKS

Compare fibula heads for evenness and good
translation. It should be less tender.

Postero-medial Fibula {1 ) (4

11/6/2018

63



ANTERO-LATERAL FIBULA

SIGNS

A more prominent fibula head that is tender with possible reduced translation.

IMPACT OF INJURY

A blow from the posterior or a posterior fulcrum forcing the fibula forward (e.g. limb, motorcycle
eic.).

STABILIZATION

Facing headward at the knee, grasp firmly the medial knee joint space while keeping the knee in
extension.

CONTACT & THRUST

Facing headward, contact the anterior fibula head with your thenar eminence and thrust posterior.

Care should be taken to avoid hyperextension of the knee.

POST CHECKS

Fibula heads should feel even and less tender with better translation.

Antero-lateral Fibula

Antero-lateral Fibula
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SHIN SPLINTS: MEDIAL TIBIAL STRESS SYNDROME (MTSS)

(23, p.105-113)

The American Medical Association subcommittee report on the classification of sports injuries
defines shin splints as discomfort and pain in the leg resulting from running repetitively on hard surfaces,
or from forcible, excessive use of the foot dorsiflexors. The committee says that clinicians should limit
the term "shin splints" to musculotendonous inflammations and exclude fractures and ischemic disorders.

RULE OUT STRESS FRACTURES

Use a 128 C vibration tuning fork on either end of the tibia to pick up the location of stress fractures.
The patient will point to the location of pain due to fracture and excitation of the periosteum.

TREATMENT

A compression bandage of elastic cloth around the shin usually gives good relief if it is put on with
moderate pressure. Exercises through a painless range of motion of the involved muscle are necessary to
restore normal strength ratios of the leg. Modification of shoes, equipment, running surface and training
habits may be necessary for a permanent resolution.

Left Tibia and Fibula Anterior View
Intercondylar
Medial Tubercles
Plateau
This definition could be ll;la;;r;ll
more specific about medial pain Tibial
from the plantarflexor and Tuberosity
invertor muscle called the
posterior tibial, which controls
pronation. Other plantar flexors
would include the peroneus
muscles on the lateral tibia. The
dorsiflexor muscle that is
stressed most frequently by
deceleration is the anterior tibial
located on the antero-lateral
aspect of the tibia.
Medial
Malleolus Lateral
Malleolus
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RULE OUT STRESS FRACTURES
Use a 128 C vibration tuning fork on either end of the tibia to pick up the location of stress fractures.
The patient will point to the location of pain due to fracture and excitation of the periosteum.

TREATMENT

A compression bandage of elastic cloth around the shin usually gives good relief if it is put on with
moderate pressure. Exercises through a painless range of motion of the involved muscle are necessary to
restore normal strength ratios of the leg. Modification of shoes, equipment, running surface and training
habits may be necessary for a permanent resolution.

1 Usually occur in the tibia or metatarsals from
repetitive stress that is no longer attenuated well
from failure of the kinetic chain to absorb shock and
act like a shock absorber. The ability to pronate has
usually been compromised by fixations of joints in
the feet and knee, which holds the foot in pronation
and keeps the leg in internal rotation and prevents
normal knee flexion. Small cortical breaks occur in
the periosteum as a result which are highly painful
and can be picked up with a 128 C tuning fork.
Careful examination of an X-ray will show
increased bone density at the site after a couple of
weeks of symptoms.
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Treatment consists of cutting the mileage in
half and restoring function to the kinetic
chain with adjustments and functional foot
orthotics. It takes about six to eight weeks to
be totally healed however the patient will
usually feel much better by the two week
mark or sooner and want to increase their
mileage.

THIS FINISHES THE SECTION ON THE HIP,
THIGH, KNEE AND SHIN.

THE NEXT SECTION IS ABOUT THE ANKLE
AND FOOT
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Is it NIKE?

Is it ADIDAS?
SAUCONY?
Z-COIL?
BIRKENSTOCK?

Biomechanically the primary shock absorber of
the human body is FOOT PRONATION.
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Eversion of the foot?

Dropping of the medial arch of the foot?
Abduction of the foot?

Dorsiflexion of the foot?

When the heel strikes and the foot flattens out?
Is it all of the above?

Does it increase or decrease shock?
Can it be excessive?

Can it be not enough?

Does it affect anything besides the feet?
Is it congenital?

Is it developmental?

Can it be all of the above?
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1 Walking- One to Three times body weight.
1 Running- Three to Five times body weight.
1 Jumping- Five to Seven times body weight.

I You must increase the surface area of the mass
that is striking. Foot length and width.

I  You must increase the time it takes to bottom
out. Joint glide up and down slowed by the
posterior tibial muscle through eccentric
contraction while lowering the medial
longitudinal tarsal arch.
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TOP VIEW OF TALUS ON

CALCANEUS
SUPINATION NEUTRAL PRONATION

ANTERIOR VIEW OF WHOLE FOOT

NEUTRAL PRONATED
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JOINTS MUST GLIDE TO RESTORE ARCH
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WHAT IS THE ETIOLOGY OF THE
FOLLOWING?

* PLANTAR FASCITIS

* CALCANEAL HEEL SPURS

« ABDUCTO HALLUX VALGUS
* BUNIONS

* HAMMER TOES

* CLAW TOES

IS THE ETIOLOGY UNKNOWN AS THE TEXTS SAY?

PLANTAR FASCIA MUST TIGHTEN TO DRAW HEEL
FORWARD AND RAISE THE ARCH — THE ARCH JOINTS
MUST BE ABLE TO GLIDE FOR THE ARCH TO RAISE.
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HEEL STRIKE

SUPINATED
INTO
PRONATION

PRONATED
INTO
SUPINATION

HEEL RAISE
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A Randomized Trial of Arthroscopic Surgery for Osteoarthritis of the Knee - NEJM - Sept 11 2008 -Kirkley-Birmingham - Shortcut (2).Ink

@

Knee OA connected w HV & pes planus- |Biomech 1008 - Shortcut.Ink
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Shortcut to Kneelig-1.Ink
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