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Lumbar Facet Syndrome

Evaluation
Fritz Clinical Prediction Rule
Kemps Test

Segmental Rotation Test

Spring Test
Yeoman Test

Management
Soft Tissue
* STM- lliolumbar Ligament
* STM- Lumbar Erectors

* STM- Quadratus Lumborum

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Hamstring Doorway Stretch
* Knee to Chest

* Dead Bug

Phase |l exercises

* Sidebridge
* Bird Dog
* Glute Bridge w/ Band
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FIGURE 1-17 Physiological strains in
Jumbar spinal ligaments are shown as func-
tions of the four spinal motions. The liga-
ment strain is defined as the percentage
change in its length. SSL=supraspinous
ligament; ISL=interspinous ligament;
CL=capsular ligament; LF=ligamentum
flavum; PLL= posterior longitudinal liga-
ment; ALL = anterior longitudinal ligament.
Suffixes | and r are respectively left and
right. Note that the supraspinous ligament
is strained most in flexion, the right capsu-
lar ligament in right axial rotation, and the
left ligament flavum in flexion right lateral
bending. (Data from Panjabi, M. M., Goel,
V., and Takata, K.: Physiological strains in
lumbar spinal ligaments. Spine, 7:192,
1982.)
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Lumbar Sprain/ Strain

Evaluation
* Fritz Clinical Prediction Rule
* Lumbar Directional Preference
Testing
* Modified Slump Test
* PA Shear

Management
Soft Tissue

* STM- lliolumbar Ligament
* STM- Lumbar Erectors

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises
* Cat/Camel
* Hamstring Doorway Stretch

* Psoas Stretch- Standing
* Dead Bug

Phase |l exercises
* Sidebridge
* Bird Dog
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Nucleus

: — Figure 2.3 The detailed structure of the anulus fibrosus.
Annulus Collagen fibres are arranged in 10-20 concentric,
circumferential lamellae. The orientation of fibres alternates

mmmebm' dlSC in successive lamellae, but their orientation with respect to
CMMG 2002 the vertical (8) is always the same, and measures about 65°.
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Figure 2.3 The detailed structure of the anulus fibrosus.
Collagen fibres are arranged in 10-20 concentric,
circumferential lamellae. The orientation of fibres alternates
in successive lamellae, but their orientation with respect to
the vertical (8) is always the same, and measures about 65°.
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Figure 2.5 Detailed structure of the vertebral end-plate.
The collagen fibres of the inner two-thirds of the anulus
fibrosus sweep around into the vertebral end-plate, forming
its fibrocartilaginous component. The peripheral fibres of the
anulus are anchored into the bone of the ring apophysis.




Figure 213 The machanism of wisght ransmission n an
riervenetol dec. A: Comprassion mses the pressure in the nuckeus
puposus. This s exaned mcally onto $o anukus fbrosus and the
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Figure 4.6 Compression injuries at different load rates. At low rates of compressive load the end plate appears to be
the first structure to fail, but bone will fracture first under higher rates of load.

Figure 4.8 Under compeessive loading the nucleus pressurizes, causing the end plate 1o bulge into the vertebral
body. With excessive radial-tensile stress the end plate will fracture and the viscous nucleus will squirt through the

crack into the vertebral body.
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Figure 2.18 Twisting movements of the inter-body joint.
Those fibres of the anulus that are orientated in the directio
of the twist have their points of attachment separated, and
are therefore stretched. Fibres in every second lamella of thd
anulus have their points of attachment approximated and
these fibres are relaxed.










central

para-
median

foraminal

extratoraminal




HERNIATED DISC BULGING DISC




<=

Focal Herniation

Broad-based Herniation







Compressed
nerve root




Compressed
nerve root




S Sural
S1,2
Saphenous

L, 8
c
T
o
S ., |
fofnd
=

N
—~\~ TN

MCN




Lumbar Disc Lesion

Evaluation
* Braggard Test
* Lower Extremity Neurologic
Evaluation
* Lumbar Directional Preference
mrms est
Modified Slump Test
Straight Leg Raise
Valsalva Maneuver
Well Leg Raise

Management
Modalities
* Lumbar Traction

Soft Tissue

* Nerve Floss- Sciatic
* STM- Lumbar Erectors

Manipulation/Mobilization
* Directional Preference
Therapy- Lumbar

* Manipulation-Lumbar and
Sacral

Phase | exercises
* Cat/Camel

Phase |l exercises

* Sciatic Floss Supine
* Sidebridge

* Bird Dog

* Dead Bug




























Level | Root Sensory Motor Reflex
L2/3 L2 Just below groin
crease
L3/4 | L3 Anterior thigh to
the medial knee
L4/5 L4 Lateral hip, Quad extension Patella
Anterior thigh & (Single raise
leg squat)
L5/S1 | LS Posterolateral Great toe Medial Hamstring
thigh & leg, dorsiflexion (Heel
dorsum of the walk)
foot
S1/2 | S1 Posterior thigh & Plantarflexion Achilles

leg and lateral
foot

(Toe walk)




4

L4 Vertebral body

L4 “exiting” nerve root
(relative to L4/5 disc)

L5 Vertebral body

L5 “traversing” nerve root
(relative to L4 /5 disc)
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Lumbar Spondylosis/ DJD/
DDD

Evaluation
Fritz Clinical Prediction Rule
Kemps Test

Sphinx Test
Yeoman Test

Management
Soft Tissue
* STM- lliopsoas
* STM- Lumbar Erectors

Manipulation/Mobilization
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Sacral

Phase | exercises
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* Knee to Chest
* Bird Dog
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Lumbar Spondylolisthesis-
Type lll Degenerative

Evaluation

Kemps Test
Spinal Instability Cluster

Spring Test
Yeoman Test

Management
Soft Tissue

* STM- Hamstrings
* STM- lliopsoas
* STM- Lumbar Erectors

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Hamstring Doorway Stretch
* Knee to Chest

* Psoas Stretch- Standing
* Dead Bug

Phase |l exercises
* Sidebridge
* Bird Dog




Extension

Flexion







NORMAL SPINE POSITION

| GRADE 3 (50-75%)

GRADE 4 (75-100%)
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Lumbar Spondylolisthesis-
Type lll Degenerative

Evaluation

Kemps Test
Spinal Instability Cluster

Spring Test
Yeoman Test

Management
Soft Tissue

* STM- Hamstrings
* STM- lliopsoas
* STM- Lumbar Erectors

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Hamstring Doorway Stretch
* Knee to Chest

* Psoas Stretch- Standing
* Dead Bug

Phase |l exercises
* Sidebridge
* Bird Dog













Intervertebral disk
/ (bulging)

/

B00Z WD g ppol ¢ uonensn|y

Osteophytes

Osteophytes

Facet joint
(hypertrophied) , Ligamentum flavum
(hypertrophied)




Foraminal stenosis










Hyperlordosis. Foramen narrowed by ' - Flexion. Foramen opened.
superior articular process of lower vertebra. ‘ Nerve freed
Nerve compressed
















Lumbar Stenosis

Evaluation
* Kemps Test
* Lower Extremity Neurologic
Evaluation

* Modified Slump Test
Pathologic Reflexes

Sphinx Test
Yeoman Test

Management
Modalities
* Lumbar Traction

Soft Tissue
* STM- Hamstrings

* STM- Lumbar Erectors

Manipulation/Mobilization

* Directional Preference
Therapy- Flexion

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Cat/Camel

* Hamstring Doorway Stretch
* Sciatic Floss S/L

* Knee to Chest

* Seated Lumbar Flexion

Phase Il exercises
* Standing Knee to Chest
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Type | — Congenital (dysplastic)
Type Il — Isthmic (spondylolytic)
Type lll — Degenerative

Type IV — Traumatic

Type V — Pathologic

Type VI — Post-surgical













Diving

Wrestling

Weight Lifting
Modern Pentathlon and Triathlon
Track/field

Sailing

Gymnastics
Football

Skiing

Judo and martial arts
Bobsleighing
Cycling

Fencing

Tennis

Canoeing

Water skiing

Boxing

Water polo, swimming, syncro.
Rugby

Volleyball

Shooting

Basketball

Luge

Rowing

Ice and field hockey
Handball

Ice skating
Equestrian

Golf

Baseball

Archery
Motorcycling

Table tennis

143

307

174
25
246
170
42
42
83
38
21
26
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40.35
25
22.32
20.37
17.28
17.18
16.64
16.25
16.23
15.62
13.88
13.68
13.28
11.76
11.59
11.11
11.11
11.07
10.76
10.66
10.52
9.77
8
7.72
7.64
7.5
7.14
6.02
5.26
4.76
0
0
0




























NORMAL SPINE POSITION

| GRADE 3 (50-75%)

GRADE 4 (75-100%)






























Oswestry

% Subjective Improvement

Subjective Complaints

Flexion / 60

Extension / 25

Left Lat Flex / 25

Right Lat Flex / 25

Directional Preference

SLR

WLR

Braggard

Disc

Slump Test

Milgrams

Valsalva

Spring Test/ PA Shear

Segmental Rotation

P1:

Kemp's

Yeoman

Nachalas

Sphinx

One Leg Hyperextension

ASLR

S-Iysis| | Facet |
Stenosis

Posterior Instability Test

pL:

Sl Distraction

— |SI Compression

Sacral Thrust

Thigh Thrust

Thomas

FABER

2
T [FADIR

C-Sign

Dermatomes

Myotomes

Reflex

Dx:

Mensuration

Tenderness

Comments:

Intersegmental Restriction

Gait, Posture & Function
HAB Weakness

Lower Crossed
Breathing Evaluation
Foot Hyperpronation

Treatments / Visits / Visits / Visits / Visits
Time Frame weeks weeks weeks weeks
Treatment Outcome Goal % % % %







Level | Root Sensory Motor Reflex
L2/3 L2 Just below groin
crease
L3/4 | L3 Anterior thigh to
the medial knee
L4/5 L4 Lateral hip, Quad extension Patella
Anterior thigh & (Single raise
leg squat)
L5/S1 | LS Posterolateral Great toe Medial Hamstring
thigh & leg, dorsiflexion (Heel
dorsum of the walk)
foot
S1/2 | S1 Posterior thigh & Plantarflexion Achilles

leg and lateral
foot

(Toe walk)






















Side view of

sacroiliac joint
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GLASBERGEN

“Your X-ray showed a broken vertebrae, but we fixed it with Photoshop”
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Sensory characteristics of visceral pain and related

mechanism

Psychophysics
Not evoked from all viscera

Not linked to injury
Referred to body wall

Diffuse and poorly localised

Intense motor and autonomic
reactions

Neurobiology

Not all viscera are innervated by
“sensory” receptors

Functional properties of visceral
“sensory” afferents
Viscerosomatic convergence in

central pain pathways

Few “sensory” visceral afferents.
Extensive divergence in central
nervous system

Mainly a warning system, with a
substantial capacity for amplification




Lumbar vs. Rheumatologic Disease

inflammatory myopathy

shoulders, upper arms and neck

swallowing or speaking. Dermatomyositis affects skin also.

Typical M:F Ratio Lab Diagnosis
Disease age of (Brevelance Typical Sites of Involvement Clinical Manifestations (i EEliEmR (o EEE
onset /100K US with differential, UA,
population) CRP & ESR)
[Rheumatoid Arthritis 40-50 1:3 Bilateral & symmetrical: small Morning stiffness, warm, tender, swollen joints, provoked by inactivity, |RA factor, anti-CCP
Chronic destructive years (500/100K) |joints of the hand (PIP, MCP), subcutaneous nodules. Associated with Sjogrens syndrome (dry antibody test
autoimmune synovitis wrist, elbow, knee, & foot (MTP), |mucous membranes)
Ankylosing Spondylitis 20-40 3:1 Symmetric sacroiliitis, lumbar and [Intermittant LBP and stiffness provoked by inactivity, night time pain, [HLA B27 (90%)
Chronic joint inflammation |years (130/100K) |lower thoracic spine, ribs, aortic regurgitation
leading to bony fusion asymmetric lower extremities
Psoriatic Arthr 35-45 1:1 Asymmetric hands, wrists, Psoriasis, enthesitis, dactylitis (sausage appearance), nail dystrophy HLA B27 (40%)
Inflammatory artritis years (100/100K) |ankles, feet, sacroiliitis, cervical
preceeded by psoriasis spine, DIP joint
Reactive Arthritis/ 20-40 5:1 Asymmetric sacroiliitis, lumbar Nearly clinically identical to AS, provoked by inactivity, inflammation of |HLA B27 (80%)
Reiters syndrome years (35/100K) spine and lower extremities the; joints, urinary tract and eyes, ulcerations of the skin and mouth
Reaction secondary to enthesitis, dactylitis, uveitis, aortic regurgitation, "flu-like" symptoms
enteric infection or UTI
Enteropathic Arthritis Any age |[1:1 Symmetric sacroiliitis, lower Self-limiting but recurrent- correlating with bowel disease HLA B27 (30%)
Chronic inflammatory (65/100K) extremities
arthropathy secondary to
Crohns or UC
SLE 16-55 1:10 Asymmetric fingers, hands, wrists [Fatigue, headache, joint pain disproportionate to swelling, fever, "flu- |Leukopenia, ANA,
Chronic autoimmune (45/100K) and knees like" symptoms, malar rash (50%), photosensitivity, hair loss, discoid |Sjogren's syndrome A,
disease of skin, joints and lesions, migratory pattern, episodic. Associated with Sjogrens Sjogren's syndrome B
organs syndrome. 11 diagnostic criteria antibodies
Scleroderma 30-50 1:4 "Localized" affects only skin, Raynauds, GERD, skin changes: thight, thickened or shiny skin
Overproduction of collagen (25/ 100K) "Systemic"affects organs; (especially fingers and face)
in skin and/or organs esophagus, colon, lung, heart,
kidneys

Lyme Disease Bimodal |1:1 Polyarticular, knee Initial "flu-like" symptoms beginning days or weeks post tick bite, ELISA for Lyme,
Bite from black-legged tick |age 5-19 |(9/100K) expansile "bullseye" rash (75%), if untreated, episodic pain and Western blot
infected with Borrelia and >30 swelling of joints. Late symptoms include; paresthesias, weakness,
burgdorferi facial paralysis
Septic Arthritis young & [1:1 Monoarticular, adults- knee, Low-grade fever (40-60%), pain (75%), and impaired range of motion. {Joint aspiration &
Joint infection via puncture |elderly  |(8/100K) children- hip culture, blood culture
or spread from another (>65)
body infection
Gout >40 9:1 Monoarticular, great toe, less Sudden, severe joint pain and swelling lasting days, tophaceous Uric acid in blood,
Uric acid crystals (500/100K) |commonly ankle or knee deposits at the helix of the ear or extensor surfaces of fingers joint aspiration
accumulate in and around
joints
Pseudogout/ CPPD >60 1:1 Monoarticular, knee, less Sudden, severe joint pain and swelling lasting days Joint aspiration
CPPD crystals accumulate in (130/100K) |commonly ankle, wrist or elbow
|joints
Polymyalgia Rheumatica |70 1:2 Hip and shoulder girdle Rapid development of "flu-like" symptoms, especially myalgia and ESR, CRP
Acute imflammatory (52/ 100K) inactivity stiffness, limited range of motion, weakness, fever, weight
myopathy loss. Associated with Giant cell arteritis (15% of cases).
Polymyositis 45-60 1:2 Symmetrical skeletal muscles Mild joint and muscle tenderness, fatigue and shortness of breath. CPK, urine myoglobin,
Chronic progressive (<.8/100K) |near trunk; hips, thighs, Slowly progressive muscle weakness leading to difficulty moving serum aldolase,

EMG/NCV and muscle
biopsy




Typical ('I:I:F Rlatio . Lal(ajd[.)ti'aglloscigc
. revelance . . .. . . in addition to
Disease T:?-.es:: /100K US Typical Sites of Involvement Clinical Manifestations vithclfferentic MU
population) CRP & ESR)
Rheumatoid Arthritis 40-50 1:3 Bilateral & symmetrical: small Morning stiffness, warm, tender, swollen joints, provoked by inactivity, |RA factor, anti-CCP
Chronic destructive years (500/100K) |joints of the hand (PIP, MCP), subcutaneous nodules. Associated with Sjogrens syndrome (dry antibody test
autoimmune synovitis wrist, elbow, knee, & foot (MTP), |mucous membranes)
Ankylosing Spondylitis 20-40 3:1 Symmetric sacroiliitis, lumbar and|Intermittant LBP and stiffness provoked by inactivity, night time pain, |HLA B27 (90%)
Chronic joint inflammation |years (130/100K) |lower thoracic spine, ribs, aortic regurgitation
leading to bony fusion asymmetric lower extremities
Psoriatic Arthritis 35-45 1:1 Asymmetric hands, wrists, Psoriasis, enthesitis, dactylitis (sausage appearance), nail dystrophy HLA B27 (40%)
Inflammatory artritis years (100/100K) |ankles, feet, sacroiliitis, cervical
preceeded by psoriasis spine, DIP joint
Reactive Arthritis/ 20-40 5:1 Asymmetric sacroiliitis, lumbar Nearly clinically identical to AS, provoked by inactivity, inflammation of |[HLA B27 (80%)
Reiters syndrome years (35/100K) spine and lower extremities the; joints, urinary tract and eyes, ulcerations of the skin and mouth
Reaction secondary to enthesitis, dactylitis, uveitis, aortic regurgitation, "flu-like" symptoms
enteric infection or UTI
Enteropathic Arthritis Any age |1:1 Symmetric sacroiliitis, lower Self-limiting but recurrent- correlating with bowel disease HLA B27 (30%)
Chronic inflammatory (65/100K) extremities
arthropathy secondary to
Crohns or UC
SLE 16-55 1:10 Asymmetric fingers, hands, wrists |Fatigue, headache, joint pain disproportionate to swelling, fever, "flu- |Leukopenia, ANA,
Chronic autoimmune (45/100K) and knees like" symptoms, malar rash (50%), photosensitivity, hair loss, discoid |Sjogren's syndrome A,
disease of skin, joints and lesions, migratory pattern, episodic. Associated with Sjogrens Sjogren's syndrome B
organs syndrome. 11 diagnostic criteria antibodies
Scleroderma 30-50 1:4 "Localized" affects only skin, Raynauds, GERD, skin changes: thight, thickened or shiny skin
Overproduction of collagen (25/ 100K) "Systemic"affects organs; (especially fingers and face)
in skin and/or organs esophagus, colon, lung, heart,
kidneys
Lyme Disease Bimodal |1:1 Polyarticular, knee Initial "flu-like" symptoms beginning days or weeks post tick bite, ELISA for Lyme,
Bite from black-legged tick |age 5-19 |(9/100K) expansile "bullseye" rash (75%), if untreated, episodic pain and Western blot
infected with Borrelia and >30 swelling of joints. Late symptoms include; paresthesias, weakness,
burgdorferi facial paralysis
Septic Arthritis young & |1:1 Monoarticular, adults- knee, Low-grade fever (40-60%), pain (75%), and impaired range of motion. |Joint aspiration &
Joint infection via puncture |elderly |(8/100K) children- hip culture, blood culture
or spread from another (>65)
body infection
Gout >40 9:1 Monoarticular, great toe, less Sudden, severe joint pain and swelling lasting days, tophaceous Uric acid in blood,
Uric acid crystals (500/100K) |commonly ankle or knee deposits at the helix of the ear or extensor surfaces of fingers joint aspiration
accumulate in and around
joints
Pseudogout/ CPPD >60 1:1 Monoarticular, knee, less Sudden, severe joint pain and swelling lasting days Joint aspiration
CPPD crystals accumulate in (130/100K) |commonly ankle, wrist or elbow
joints
Polymyalgia Rheumatica |70 1:2 Hip and shoulder girdle Rapid development of "flu-like" symptoms, especially myalgia and ESR, CRP
Acute imflammatory (52/ 100K) inactivity stiffness, limited range of motion, weakness, fever, weight
myopathy loss. Associated with Giant cell arteritis (15% of cases).
Polymyositis 45-60 1:2 Symmetrical skeletal muscles Mild joint and muscle tenderness, fatigue and shortness of breath. CPK, urine myoglobin,
Chronic progressive (<.8/100K) |near trunk; hips, thighs, Slowly progressive muscle weakness leading to difficulty moving serum aldolase,

inflammatory myopathy

shoulders, upper arms and neck

swallowing or speaking. Dermatomyositis affects skin also.

EMG/NCV and muscle
biopsy
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Typical ('I:I:F Rlatio . Lal(ajd[.)ti'aglloscigc
. revelance . . .. . . in addition to
Disease T:?-.es:: /100K US Typical Sites of Involvement Clinical Manifestations vithclfferentic MU
population) CRP & ESR)
Rheumatoid Arthritis 40-50 1:3 Bilateral & symmetrical: small Morning stiffness, warm, tender, swollen joints, provoked by inactivity, |RA factor, anti-CCP
Chronic destructive years (500/100K) |joints of the hand (PIP, MCP), subcutaneous nodules. Associated with Sjogrens syndrome (dry antibody test
autoimmune synovitis wrist, elbow, knee, & foot (MTP), |mucous membranes)
Ankylosing Spondylitis 20-40 3:1 Symmetric sacroiliitis, lumbar and|Intermittant LBP and stiffness provoked by inactivity, night time pain, |HLA B27 (90%)
Chronic joint inflammation |years (130/100K) |lower thoracic spine, ribs, aortic regurgitation
leading to bony fusion asymmetric lower extremities
Psoriatic Arthritis 35-45 1:1 Asymmetric hands, wrists, Psoriasis, enthesitis, dactylitis (sausage appearance), nail dystrophy HLA B27 (40%)
Inflammatory artritis years (100/100K) |ankles, feet, sacroiliitis, cervical
preceeded by psoriasis spine, DIP joint
Reactive Arthritis/ 20-40 5:1 Asymmetric sacroiliitis, lumbar Nearly clinically identical to AS, provoked by inactivity, inflammation of |[HLA B27 (80%)
Reiters syndrome years (35/100K) spine and lower extremities the; joints, urinary tract and eyes, ulcerations of the skin and mouth
Reaction secondary to enthesitis, dactylitis, uveitis, aortic regurgitation, "flu-like" symptoms
enteric infection or UTI
Enteropathic Arthritis Any age |1:1 Symmetric sacroiliitis, lower Self-limiting but recurrent- correlating with bowel disease HLA B27 (30%)
Chronic inflammatory (65/100K) extremities
arthropathy secondary to
Crohns or UC
SLE 16-55 1:10 Asymmetric fingers, hands, wrists |Fatigue, headache, joint pain disproportionate to swelling, fever, "flu- |Leukopenia, ANA,
Chronic autoimmune (45/100K) and knees like" symptoms, malar rash (50%), photosensitivity, hair loss, discoid |Sjogren's syndrome A,
disease of skin, joints and lesions, migratory pattern, episodic. Associated with Sjogrens Sjogren's syndrome B
organs syndrome. 11 diagnostic criteria antibodies
Scleroderma 30-50 1:4 "Localized" affects only skin, Raynauds, GERD, skin changes: thight, thickened or shiny skin
Overproduction of collagen (25/ 100K) "Systemic"affects organs; (especially fingers and face)
in skin and/or organs esophagus, colon, lung, heart,
kidneys
Lyme Disease Bimodal |1:1 Polyarticular, knee Initial "flu-like" symptoms beginning days or weeks post tick bite, ELISA for Lyme,
Bite from black-legged tick |age 5-19 |(9/100K) expansile "bullseye" rash (75%), if untreated, episodic pain and Western blot
infected with Borrelia and >30 swelling of joints. Late symptoms include; paresthesias, weakness,
burgdorferi facial paralysis
Septic Arthritis young & |1:1 Monoarticular, adults- knee, Low-grade fever (40-60%), pain (75%), and impaired range of motion. |Joint aspiration &
Joint infection via puncture |elderly |(8/100K) children- hip culture, blood culture
or spread from another (>65)
body infection
Gout >40 9:1 Monoarticular, great toe, less Sudden, severe joint pain and swelling lasting days, tophaceous Uric acid in blood,
Uric acid crystals (500/100K) |commonly ankle or knee deposits at the helix of the ear or extensor surfaces of fingers joint aspiration
accumulate in and around
joints
Pseudogout/ CPPD >60 1:1 Monoarticular, knee, less Sudden, severe joint pain and swelling lasting days Joint aspiration
CPPD crystals accumulate in (130/100K) |commonly ankle, wrist or elbow
joints
Polymyalgia Rheumatica |70 1:2 Hip and shoulder girdle Rapid development of "flu-like" symptoms, especially myalgia and ESR, CRP
Acute imflammatory (52/ 100K) inactivity stiffness, limited range of motion, weakness, fever, weight
myopathy loss. Associated with Giant cell arteritis (15% of cases).
Polymyositis 45-60 1:2 Symmetrical skeletal muscles Mild joint and muscle tenderness, fatigue and shortness of breath. CPK, urine myoglobin,
Chronic progressive (<.8/100K) |near trunk; hips, thighs, Slowly progressive muscle weakness leading to difficulty moving serum aldolase,

inflammatory myopathy

shoulders, upper arms and neck

swallowing or speaking. Dermatomyositis affects skin also.

EMG/NCV and muscle
biopsy
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Lumbar Hyperextension -» .

Femur Internal Rotation

Knee Valgus Stress &
Lateral Patellar Displacement /-

Tibia Internal Rotation

Pelvic Unleveling &
Anterior Tilt




Lumbar Hyperextension sggm. ..

Gluteus Medius
Weakness

Femur Internal Rotation

Compensatory
Lumbar
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Pelvic
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Hip Abductor Weakness

Evaluation

* Modified Trendelenberg

N Angle Measurement Bl oo
* Side Lying Active Hi :
Abduction Test k * Modified Trendelenbe

* Single Leg Squat Test * Q Angle Measurement
* Trendelenburg Sign * Side Lying Active Hip
Abduction Test

Management * Single Leg Squat Test

Soft Tissue - ;
drendelenburg sign
ST Gl Trendelenburg Sign

* STM- Hip Adductors
* STM- lliopsoas

Phase | exercises

* Posterior Lunge
* Clam w/Band

* Sidebridge































Hip Abductor Weakness

Evaluation

* Modified Trendelenberg
* Q Angle Measurement
* Side Lying Active Hip
Abduction Test

* Single Leg Squat Test
* Trendelenburg Sign

Management
Soft Tissue
* STM- Gluteals
* STM- Hip Adductors

* STM- lliopsoas

Phase | exercises

* Posterior Lunge
* Clam w/Band

* Sidebridge

Management
Soft Tissue
* STM- Gluteals
* STM- Hip Adductors
* STM- lliopsoas







Gluteus maxunus

Tensar fasca lata
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Hip Abductor Weakness

Evaluation

* Modified Trendelenberg
* Q Angle Measurement
* Side Lying Active Hip
Abduction Test

* Single Leg Squat Test
* Trendelenburg Sign

Management
Soft Tissue
* STM- Gluteals
* STM- Hip Adductors

* STM- lliopsoas

Phase | exercises

* Posterior Lunge
* Clam w/Band

* Sidebridge

Phase |l exercises
* Side Plank Abduction

Phase | exercises

* Posterior Lunge
* Clam w/Band

* Sidebridge
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Hip Abductor Weakness

Evaluation

* Modified Trendelenberg
* Q Angle Measurement
* Side Lying Active Hip
Abduction Test

* Single Leg Squat Test
* Trendelenburg Sign

Management

Soft Tissue
* STM- Gluteals
* STM- Hip Adductors

* STM- lliopsoas

Phase | exercises

* Posterior Lunge
* Clam w/Band

* Sidebridge

Clinical Pearls
* The gluteus medius contributes
approximately 70% of the
abduction force required to
maintain pelvic leveling during
single leg stance.
* Hip abductor strength is the
single greatest contributor to
lower extremity frontal plain
alignment during activity.
* There is no “typical”
presentation for hip abductor
weakness, but the problem must
be considered in any patient with
lower chain symptomatology,
particularly those with hip
tendinopathy, greater trochanteric
pain syndrome, iliotibial band
syndrome, patellofemoral pain
syndrome, ACL injury, medial
knee pain, and lower back pain.
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Lower Crossed Syndrome

Evaluation

* Hip Abductor Weakness Evaluation
Cluster

* Standing Postural Evaluation = HQ Abductor Weakness

* Thomas Test
* Wall Angel Screen Cluster

* Standing Postural Evaluation
* Thomas Test

* Wall Angel Screen

Management
Soft Tissue
* STM- lliopsoas
* STM- Lumbar Erectors
* STM- Piriformis

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Diaphragm Breathing
* Standing ITB Stretch
* Psoas Stretch- Kneeling

Phase || exercises

* Semi-Stiff Dead Lift
* Posterior Lunge

* Sidebridge







Lower Crossed

« Type A-
Anterior
pelvic tilt/ |
Qyperlordoa —

flexion

« Type B- Flat
glutes/
knee
hyperextens
lon

Slight knee
flexion

(TypeA) <

Presentation

Head protraction

Thoracic
hyperkyphosis

Lumbar
hyperlordosis

— Lumbar
hypolordosis

Anterior

pelvic tilt
) \—Knee extension
(Type B) 3



















Lower Crossed Syndrome

Evaluation

* Hip Abductor Weakness
Cluster

* Standing Postural Evaluation
* Thomas Test

* Wall Angel Screen

Management
Soft Tissugl1 At SOﬁ Tissqe
:g_;m:—ﬂit%?gaectors : §TM- ”IO 2083
« STM- Pirfformis STM- Lumbar Erectors

* STM- Piriformis

Manipulation/Mobilization
* Manipulation-Lumbar and

Sacral Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Diaphragm Breathing
* Standing ITB Stretch
* Psoas Stretch- Kneeling

Phase || exercises

* Semi-Stiff Dead Lift
* Posterior Lunge

* Sidebridge



















Gluteus maxunus

Tensor fascia lata







Lower Crossed Syndrome

Evaluation

* Hip Abductor Weakness
Cluster

* Standing Postural Evaluation
* Thomas Test

* Wall Angel Screen

Management
Soft Tissue
* STM- lliopsoas
* STM- Lumbar Erectors
* STM- Piriformis

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Diaphragm Breathing
* Standing ITB Stretch
* Psoas Stretch- Kneeling

Phase || exercises

* Semi-Stiff Dead Lift
* Posterior Lunge

* Sidebridge

Phase | exercises
* Diaphragm Breathing

* Standing ITB Stretch
* Psoas Stretch- Kneeling

Phase || exercises
* Semi-Stiff Dead Lift

* Posterior Lunge
* Sidebridge
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Lower Crossed Syndrome

Evaluation

* Hip Abductor Weakness
Cluster

* Standing Postural Evaluation
* Thomas Test

* Wall Angel Screen

Management
Soft Tissue
* STM- lliopsoas
* STM- Lumbar Erectors
* STM- Piriformis

Manipulation/Mobilization

* Manipulation-Lumbar and
Sacral

Phase | exercises

* Diaphragm Breathing
* Standing ITB Stretch
* Psoas Stretch- Kneeling

Phase |l exercises
* Semi-Stiff Dead Lift

* Posterior Lunge
* Sidebridge

Clinical Pearls

* Lower crossed syndrome may
be sub-classified & treated based
on upon whether the patient’'s
dominant postural imbalance is
hypertonicity (sub type A) or
weakness (subtype B).

* Lower crossed syndrome
creates a predictable pattern of
joint dysfunction involving the
L4/5, L5/S1, sacroiliac and hip
joints.

* Functional rehabilitation must
include proprioception and
exercises to “groove new
movement patterns.”
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-Diaphragm

Multifidus —\= - Transversus
abdominis
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Dysfunctional Breathing

Evaluation
* Breathing Evaluation

Management

Phase | exercises
* Diaphragm Breathing

Clinical Pearls
* Intraabdominal pressure (IAP)
is a key determinant of spinal
stability- as increased
intraabdominal pressure equates
to improved spinal stability.
* The diaphragm can adapt to
perform its dual role of respiration
and stabilization simultaneously
and independently- although this
becomes more of a challenge
with repetitive limb movements.
* Patients who are unable to
efficiently contract their
diaphragm for postural stability
have an increased risk of lower
back pain.
* Patients with dysfunctional
patters often present with a
“paradoxical” breathing pattern-
where the abdomen remains still
or retracts while the upper chest
elevates and expands.
* Diaphragmatic function should
be restored prior to initiating
balance or stability exercises
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Modifier- Spinal Instability

SHOW ICD

Evaluation

* Breathing Evaluation
* Spinal Instability Cluster

Management
Soft Tissue

* STM- lliolumbar Ligament
* STM- Lumbar Erectors

* STM- Quadratus Lumborum

Phase | exercises

* Diaphragm Breathing
* Sidebridge

* Bird Dog

* Dead Bug

Evaluation
* Breathing Evaluation

* Spinal Instability Cluster






















Bridging Maneuvers
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Modifier- Spinal Instability

SHOWICD

Evaluation
* Breathing Evaluation Management

Soft Tissue

~ Management * STM- lliolumbar Ligament
SOl T * STM- Lumbar Erectors

* Spinal Instability Cluster

* STM- lliolumbar Ligament

* STM- Lumbar Erectors * STM- Quadratus Lumborum
* STM- Quadratus Lumborum

Phase | exercises

* Diaphragm Breathing
* Sidebridge

* Bird Dog

* Dead Bug
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Modifier- Spinal Instability

SHOWICD

Evaluation

* Breathing Evaluation
* Spinal Instability Cluster

Management
Soft Tissue

* STM- lliolumbar Ligament Phase | exercises
* STM- Lumbar Erectors * Diaphragm Breathing

* STM- Quadratus Lumborum * Sidebridae
oldebriage

* Bird Do
Phase | exercises * Dead Bug
* Diaphragm Breathing

* Sidebridge

* Bird Dog

* Dead Bug
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Multifidus —\= - Transversus
abdominis

Muscles of
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Modifier- Spinal Instability

SHOWICD

Evaluation

* Breathing Evaluation
* Spinal Instability Cluster

Management
Soft Tissue

* STM- lliolumbar Ligament
* STM- Lumbar Erectors

* STM- Quadratus Lumborum

Phase | exercises

* Diaphragm Breathing
* Sidebridge

* Bird Dog

* Dead Bug

Clinical Pearls
* A deficiency, injury, or
weakness in one spinal stabilizer
requires compensatory
recruitment of other muscles and
altered global movement
patterns. This compensatory
muscle activation leads to strain
and overuse injury, with ongoing
problems creating “learmed”
dysfunction.
* |AP is largely determined by the
strength and tone of the muscles
forming the “abdominal canister” :
Front & sides- transverse
abdominus & intercostals,
Back- paraspinal muscles,
Bottom- pelvic floor,
Roof- diaphragm.
* The diaphragm performs a dual
function as a respiratory muscle
and postural stabilizer.
* LBP patients who are most
likely to respond to lumbar
stability exercises include: those
who are under 40 years old,
those who demonstrate ASLR
greater than 90 degrees, those
with a positive prone instability
test, and the presence of
aberrant movement during
lumbar flexion. The presence of
three or more of these variables
predicts a 67% success rate with
incorporation of a stabilization
program.
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Talus

Navicular

Tibialus posterior
insertion

Plantar Fascia




\ Posterior tibial
nerve

Posterior
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Posterior Tibial Nerve

Irritation
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Lumbar Hyperextension * .

Pelvic Unleveling &

Gluteus Medius sl : Anterior Tilt
Weakness : |

Femur Internal Rotation

Knee Valgus Stress &
Lateral Patellar Displacement /

Tibia Internal Rotation
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Foot Hyperpronation

SHOW ICD

Evaluation
* Foot Arch Height Ratio

* Foot Hyperpronation Cluster

* Hip Abductor Weakness
Cluster

* Navicular Drop Test

Management
Soft Tissue
* STM- Plantarflexors

Manipulation/Mobilization
* Manipulation-Foot and Ankle

Misc
* Arch Support/ Orthotic

Phase | exercises

* Single Leg Stance
* Vele's

Phase |l exercises
* Resisted Posterior Tibialis

Strengthening







Normal Foot position with
foot position excessive pronation
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rritation










Foot Hyperpronation

SHOW ICD

Evaluation
* Foot Arch Height Ratio

* Foot Hyperpronation Cluster

* Hip Abductor Weakness
Cluster

* Navicular Drop Test

Management
Soft Tissue
* STM- Plantarflexors

Manipulation/Mobilization
* Manipulation-Foot and Ankle

Misc
* Arch Support/ Orthotic

Phase | exercises

* Single Leg Stance
* Vele's

Phase |l exercises
* Resisted Posterior Tibialis

Strengthening
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Foot Hyperpronation

SHOW ICD

Evaluation
* Foot Arch Height Ratio

* Foot Hyperpronation Cluster

* Hip Abductor Weakness
Cluster

* Navicular Drop Test

Management
Soft Tissue
* STM- Plantarflexors

Manipulation/Mobilization
* Manipulation-Foot and Ankle

Misc
* Arch Support/ Orthotic

Phase | exercises

* Single Leg Stance
* Vele's

Phase |l exercises
* Resisted Posterior Tibialis

Strengthening






















FH/FS Posture

Neck Flexion Test .'g Deep Nek Flexors (5)
DNF Endurance Test ?) Peclt-zl;la;z;rngZ?\r/iI;a'ps,
SICK Scapula § g Retractions (1--4) Serratus Anterior, Lower
2 |59 Traps, Rhomboids:
Quadruped Rock Test g § _§ YTWL, Low Row,
Scapulohumeral Rhythm @ Brugger (6-8)
Aberrant FoTward.Flex w Transverse Abdominus,
Passive L/S Extension g Lumbar Paraspinal:
s Q Bird Dog, Side Bridge,
Prone Instability Test -a- Dead Bug (9-11)
ASLR g
Upper Chest Breathing 3 g% Scalene, Levator, SCM, Diaphragm Breathing
Dininished Ab/Rib Expansion 53 Pees (1,3) (12)
Lower Cross Posture AB . .
e Sidebridge (11)
TRomBsTest z Psoas, Lumbar
Trendelenberg Test o) g P?;gs;zr;il{u::;nrzglr?sg, Gluteus Medius: Clam,
Overhead Squat Test g D % R (13-15) Sidebridge with HAB,
Sinale Leq Squat ] 5 w Posterior Lunge, Semi-
Lk @ stiff deadlift (16-19)
6" Step Down
Fallen Arch

Too Many Toes Sign

Navicular Drop Test

Posterior Tibialis Weakness

Plantarflexor Hypertonicity

uoljeuosdiadAy

Ankle Plantar Flexors (20)

Posterior Tibialis, Vele's,
Single leg stance
(21-23)

Orthotic, Arch wrap







Oswestry

% Subjective Improvement

Subjective Complaints

Flexion / 60

Extension / 25

Left Lat Flex / 25

Right Lat Flex / 25

Directional Preference

SLR

WLR

Braggard

Disc

Slump Test

Milgrams

Valsalva

Spring Test/ PA Shear

Segmental Rotation

P1:

Kemp's

Yeoman

Nachalas

Sphinx

One Leg Hyperextension

ASLR

S-Iysis| | Facet |
Stenosis

Posterior Instability Test

pL:

Sl Distraction

— |SI Compression

Sacral Thrust

Thigh Thrust

Thomas

FABER

2
T [FADIR

C-Sign

Dermatomes

Myotomes

Reflex

Dx:

Mensuration

Tenderness

Comments:

Intersegmental Restriction

Gait, Posture & Function
HAB Weakness

Lower Crossed
Breathing Evaluation
Foot Hyperpronation

Treatments / Visits / Visits / Visits / Visits
Time Frame weeks weeks weeks weeks
Treatment Outcome Goal % % % %
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SPECIAL TESTS SUGGESTED TO BE IMPORTANT

TABLE 3 EXAMINATION CRITERIA FOR IDENTIFYING
PATIENTS IN THE STABILIZATION CLASSIFICATION

Examination Description

Prone instability test®*  The patient lies prone with the body on an examining table and legs over the edge
with feet resting on the floor. While the patient rests in this position, the therapist
applies posterior-to-anterior pressure to the lumbar spine. Any provocation of pain
is reported. Then the patient lifts the legs off the floor and posterior compression
is applied again to the lumbar spine. If pain is present in the resting position but
subsides in the second position, the test is positive

Posterior pelvic pail  The patient is supine. The therapist passively flexes the patient’s hip to 90° and applies

provocation (P4) a posteriorly directed force through the longitudinal axis of the femur. The test is
test® positive if the patient reports a deep pain in the gluteal area during the test

Active straight-leg raise The patient is supine with straight legs and feet 20 cm apart. The patient is instructed
test® to lift the legs one after the other approximately 20 cm abowe the table without

bending the knee. The patient is asked to score the difficulty of the task on a 6-point

scale (0, no difficulty at all; 1, minimally difficult; 2, somewhat difficult; 3, fairly

difficult; 4, very difficult; 5, unable to do). Any score greater than 0 is a positive test
Provocation of the long  The patient is supine. The therapist palpates the long dorsal sacroiliac ligament

dorsal sacroiliac bilaterally. A positive test occurs if at least 1 side is painful, and the pain persists at
ligament®* least 5 seconds after the removal of the therapist’s hand

Provocation of the With the patient in supine the entire front side of the pubic symphysis is palpated
pubic symphysis gently. If the palpation causes pain that persists more than 5 seconds after the
with palpation* removal of the therapist’s hand, it is recorded as positive

Modified Trendelenburg The therapist is behind the standing patient. The patient is asked to stand on one
test* foot while flexing the opposite knee and hip to 90°. The test is positive if the hip

descends on the flexed side
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Oswestry

% Subjective Improvement

Subjective Complaints

Flexion / 60

Extension / 25

Left Lat Flex / 25

Right Lat Flex / 25

Directional Preference

SLR

WLR

Braggard

Disc

Slump Test

Milgrams

Valsalva

Spring Test/ PA Shear

Segmental Rotation

P1:

Kemp's

Yeoman

Nachalas

Sphinx

One Leg Hyperextension

ASLR

S-Iysis| | Facet |
Stenosis

Posterior Instability Test

pL:

Sl Distraction

— |SI Compression

Sacral Thrust

Thigh Thrust

Thomas

FABER

2
T [FADIR

C-Sign

Dermatomes

Myotomes

Reflex

Dx:

Mensuration

Tenderness

Comments:

Intersegmental Restriction

Gait, Posture & Function
HAB Weakness

Lower Crossed
Breathing Evaluation
Foot Hyperpronation

Treatments / Visits / Visits / Visits / Visits
Time Frame weeks weeks weeks weeks
Treatment Outcome Goal % % % %







