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Values To Live By

 “Respect is how to treat everyone, not just those you want to 

impress” – Richard Branson

 “Trust is like the air we breathe…. When it’s present, nobody really 
notices; when it’s absent, everybody notices.” – Warren Buffet

 “It is true that integrity alone won’t make you a leader, but without 

integrity you will never be one.” –Zig Ziglar

 “Never become so much of an expert that you stop gaining 

expertise. View life as a continuous learning experience.”- Denis 

Waitley



Who am I?

 Dr. Justin Hildebrand

 Clinician at KC North Spine & Joint Center

 Doctor of Chiropractic, Cleveland Chiropractic College

 Cleveland University Adjunct Faculty

 Graston Technique M1 Provider

 Certified Kinesio Taping Practitioner

 Dry Needling – Structure & Function

 Board Certified Chiropractic Acupuncture

 National Academy of Sports Medicine

 Corrective Exercise Specialist & Golf Fitness Specialist

 Highland Community College Faculty



Part 2: Orthopedic Exam & Diagnoses

Orthopedic Exam

Spine

Upper Extremity

Lower Extremity

Functional Diagnosis



Cervical Spine

Anatomy and Biomechanics Review



Anatomy & 

Biomechanics

 Atlanto-occipital joint complex

 Flexion and Extension-25 
degrees of combined

 Lateral Flexion (slight)-5 degrees

 Rotation-5 degrees

 Atlanto-axial joint complex

 Flexion and Extension-20 
degrees of combined motion

 Rotation-40 degrees

 Contralateral with Extension

 Ipsilateral with Flexion



Anatomy & Biomechanics

 Coupled Motions of Atlanto-axial joint complex

 Lateral Flexion & Contralateral Rotation & 
Extension

 “Pure” Lateral Flexion –5 degrees

 Lateral Flexion & Ipsilateral Rotation & Flexion

 C2 –C7 

 Flexion-50 degrees global motion

 Extension-60 degrees global motion

 Rotation-80 degrees global motion

 Lateral Flexion-45 degrees global motion

 Approximately 60% of the Axial Rotation of the C-
Spine occurs @ C0-C1-C2



Deep Neck 

Flexors

 Deep Neck Flexors

 1.Longus capitus

 2.Longus colli(superior oblique)

 3.Longus colli(vertical)

 4.Longus colli(inferior oblique)

 Several authors have identified the role of 
the DNF in providing segmental support and 
control (Conley, Meyer, Bloomberg, 1995)

 Resist compressive forces caused by the 
load of head and the extensor musculature 
(Winters, Peles, 1990)

 DNF lose their endurance capacity in 
cervicogenic headache patients (Beeton, 
Jull, 1994)



Upper Cross 

Syndrome

 Classically presents as AHC with 
increased kyphosis of the Thoracic 
Spine and Scapular Instability

 Weak DNF and lower scapstabilizers, 
overactive  suboccipitals, erectors, and 
pecs

 Presents as many different pain 
syndromes



Cervical Spine Yellow Flags for fear 

avoidance

Attitudes & Beliefs

 Belief that pain is harmful or 

disabling, resulting in guarding & 

fear

 Belief that pain must be abolished 

before returning to activity

 Expecting the worse

 Belief that pain is uncontrollable

 Passive attitude to rehab

Behaviors

 Use of extending rest

 Reduced activity level with 

withdrawal from daily activities

 Avoidance of normal activity & 

progressive substitution away from 

function

 Report of extreme pain intensity

 Excessive reliance on aids

 Intake of alcohol or other 

substances



Cervical Lateral 

Flexion at C2-C7:

 Vertebral body moves ipsilateral to 
motion

 Spinous process moves contralateral to 
motion

 Because the superior cervical vertebra 
follows the plane of the articular facet 
of an inferior vertebra, a component of 
lateral flexion and axial rotation occur 
simultaneously (coupled motion)

 Functionally, the cervical spine 
extends all the way to T4



Red Flags 

Fracture –

•Relevant trauma in 
adolescent/adult, 

•minor trauma in elderly, 

•Ankylosing spondylitis

Neoplams –

•Pain worse at night, 

•Unexplained weight loss, 
history of cancer, 

•Over 50 or under 20, 

•Constant pain with no relief 
with rest



Red Flags

•Fever/chills/night sweats, 

•Weight loss, 

•history of infection and/or recent invasive 
procedure, 

•Drug use

Infection –

•Progressive neurology defect (worsening foot 
drop), 

•Upper & lower extremity symptoms, 

•Bowel/Bladder

Neurologic Injury –



Red Flags

• Sensory disturbance of the hands, 

• Muscle wasting in hands, 

• Unsteady gait, 

• Hoffman reflex, 

• Hyperreflexes, 

• Bowel/Bladder, 

• Multisegmental weakness of sensory changes

Cervical Myelopathy –

• Occipital HA & Numbness,

• Severe ROM limitations

• Signs of Myelopaty

Upper Cervical Ligament instability –



Red Flags

•Drop Attacks,

•Dizziness or lightheadedness

•Dysphasia

•Dysarthria

•Diplopia

•Positive cranial nerve signs

Vertebral 
Artery 

Insufficiency 
–

•Temperature more than 37 degree 
C

•BP more than 160/95

•Resting Pulse more than 100 bpm

•Resting respiration more than 25 
bpm

•Fatigue

Inflammatory 
or Systemic 
Disease –



Differential Diagnosis of Neurological 

Disorders of the Cervical Spine

Cervical Radiculopathy (Nerve Root 
lesion) Cervical Myelopathy

Brachial Plexus Lesion 
(Plexopathy) Burner (Transient BPL) Peripheral Nerve

Arm pain in dermatome distribution
Hand numbness, head pain, vertigo, 
tinnitus, deafness

Pain more localized to 
shoulder & neck

Temporary pain in 
dermatome No pain

Pain increased by extension and rotation 
or side flexion Extension, rotation & side bending pain Pain on compression

Pain on compression or 
stretch Pain on stretching

Pain maybe relieved by putting hand on 
head (C5/6) Arm position no effect Arm position no effect Arm position no effect Arm position no effect

Sensation affected dermatome Sensation affected abnormal pattern
Sensation affected 
dermatome

Sensation affected 
dermatome

Peripheral nerve senstion 
affected

Gait not affected
Wide-based gait drop attacks, ataxia, 
proprioception affected Gait not affected Gait not affected Gait not affected

Altered hand function Loss of hand function Loss of arm function
Temporary loss of arm 
function

Loss of muscle function 
supplied by nerve

Bowel/Bladder not Possible loss of Bowell/Bladder Bowel/Bladder not Bowel/Bladder not Bowel/Bladder not

Weakness in Myotome but no Spastcity Spastic Paresis Weakness in myotome
Temporary Weakness in 
myotome

Weakenss of muscle supplied 
by nerve

DTR hypoactive Lower & Upper limb hyeractive DTR hypoactive DTR nor affected DTR maybe decreased

Negative pathological reflex Positive pathological reflex Negative pathological Reflex
Negative pathological 
Reflex Negative pathological Reflex

Negative superficial reflex Decreased superficial reflex Negative superficial reflex
Negative superficial 
reflex Negative superficial reflex

Atrophy hard to detect early Atrophy Atrophy Possible Atrophy Possible Atrophy



Cervical Spine Orthopedic Test

Test with moderate to strong 
clinical and statistical support

•Distraction Test

•Foraminal Compression

•Jackson’s Compression

•Upper Limb Neurodynamic 
Tests

•Valsalva

•Romsberg Test

•Craniocervical Flexion Test

•Brachial Plexus Tension Test

Test with minimal clinical and 
statistical support

•Deck Neck Flexor 
Endurance Test

•Lateral Shear

•Bakody’S Test

Test with insufficient support

•Vertebral-Basilar Artery 
Signs & Tests

•Brachial Plexus 
Compression Test

•Shoulder Depression

•Tinel Sign for BPL

•Lhermitte Sign



Craniocervical Flexion test 

 Test the deep cervical flexor muscle function

 Pneumatic pressure device is needed

 Patient is supine with knees bent, head & neck in midrange

 Place device under neck

 Device is inflated to fill in lordotic curve of cervical spine (20 mm HG)

 Patient flexes cervical spine increasing pressure to 22 and holds for 10 
seconds

 Patient repeats at 24, 26, and 28 mm HG

 Normal – increasing pressure to 26-30 mm HG for 10 seconds

 Positive – can not increase pressure to 26 mm HG for 10 secs

 Positive indicated insufficient DNF activity



Deep Neck Flexor Endurance Test

 Patient lies supine

 Maximally retracts the chin & lifts the head one inch off the table

 Place one hand under the occiput

 When the patient’s head touches the examiners hand or the chin 

tuck is lost (watch skin fold) the test is complete

 Normal – 39 secs plus/minus 26

 Patients with neck pain average 24 secs





Neurological Test

 Brachial Plexus Tension

 Distraction

 Foraminal Compression

 Upper Limb Neurodynamic

 Brachial Plexus Compression

 Bakody’s Sign

 Shoulder Depression

 Tinel Sign



Brachial Plexus Tension Test

 Patient seated with arms and elbows extended

 Make sure to stop short of symptoms

 Patient laterally rotates the arms until symptoms are felt

 Then the patient lowers the arms until symptoms disappear 

 The shoulder’s are help into position

 Next the patient flexes the elbows and places the hands behind the 

head.

 Positive – symptoms return

 Stresses ulnar nerve and C8-T1 nerve root



Brachial Plexus tension Test



Distraction Test

 Patient seated

 Examiner places on hand under the patient’s chin and the other 

under the occiput

 Positive – if pain is relieved or decreased

 Indicates that nerve root pressure is decreased with distraction





Foraminal Compression (Spurling’s)

 Performed if the patient’s history indicates nerve root compression 

but symptoms are not present

 Patient seated and side bends the head to the unaffected side and 
than to the affected side

 If not symptoms, the examiner adds compression in side bending

 Positive if pain radiates into the arm towards the side of bending

 Indicates pressure on the nerve root

 Neck pain without radiation does NOT indicate positive test

 If pain occurs on opposite side on compression, Reverse Spurling’s, 
muscle spasm on opposite side is indicated



Jackson’s Compression Test

 Modified Foraminal Compression

 Patient rotates head to the unaffected side and examiners 

compresses

 Patient rotates head to the affected side and examiners 

compresses

 Positive if the pain radiates into the arm

 Indicates the nerve root



Foraminal and Jackson 

Compression Tests



Brachial Plexus Compression

 Patient seated with examiner standing behind

 Examiners applies firm compression to the brachial plexus by 

squeezing the plexus

 Pain at the side is not diagnostic

 Positive is pain radiates into the shoulder or arm





Bakody’s Sign

 Patient actively or examiner passively elevates the arm through 

abduction so the hands or forearm rests on top of the head

 Relief of symptoms indicates a cervical extradural compression

 Herniated disc

 Epidural vein compression

 Nerve root compression C4/5 of C5/6

 If pain increases it indicates  pressure in the scalene triangle





Shoulder Depression

 Examiner flexes the head while applying downward pressure on the 

opposite shoulder

 If pain is increased it indicates irritation of compression of the nerve 
roots or encroachment

 Osteophytes on the side being compressed

 Adhesion in the dural sleeve or joint capsule



Shoulder Depression



Tinel Sign



Cervical 
Dermatomes 
from Netters



Cervical Reflexes
https://www.semanticscholar.org/paper/Cervical-radiculopathy.-Corey-

Comeau/7b03d0f65f523817a04a94e91bb749305a057d9d/figure/0



Median Nerve

1. Make a fist with your right hand and place it on top of your patient’s right 

shoulder to prevent further shoulder elevation

2. Rest the patient’s right arm against your thigh as you grasp the pt’s right 

hand with your left.

3. Slowly abduct the arm to approximately 110o or to increase tension, tissue 

tightness, or symptom provocation. The pt’s elbow remains flexed to 90o. 

4. Rotate the forearm into supination.

5. Extend the wrist and fingers.

6. Externally rotate the shoulder.

7. Carefully extend the elbow. This is symptomatic in most pt’s, so proceed 

with caution. 



Median 
Nerve Quick 
Test





If symptoms are noted at any stage it 
should be noted for baseline. Sensitizing 
maneuvers can be added.

• C/S lateral flexion away from limb being tested to sensitize at the 

ipsilateral cervical muscles

• C/S lateral flexion towards limb being tested to sensitize the ispilateral IVF.

• C/S extension, lateral flexion away, and rotation towards limb being tested 

will sensitize at the ipsilateral ant and medial scalene



Relieving maneuvers can be added.

• C/S lateral flexion toward side being tested relieve ispilateral

cervical muscles

• C/S lateral flexion away side being tested will relieve the 

ispilateral IVF

• Cervical Flexion, lateral flexion toward, and rotation away will 

relieve the ipsilateral ant and medial scalenes





Potential mechanical irritation for the 
brachial plexus include:

1. IVF 

2. Scalene triangle

3. Costoclavicular space b/t ribs 1 and 2 and clavicle

4. The post surface of the pec minor



Potential mechanical irritation for the 
medial nerve:

1. Biceps

2. Pronator Teres

3. Flexor Digitorum Superficialis

4. Flexor Carpi Radialis

5. Palmaris Longus

6. Carpal Tunnel

• All are stretched during ULNT 1, however at times myofascial techniques 

may be required to relieve neurovascular irritation

• Joint dysfunction at the elbow, carpal, proximal and distal radial ulnar 

joint, and interrosseus membrane may need to be check and treated as 

well. 



ULNT 2 (Radial Nerve)

1. Grasp pt’s right elbow with your left hand and hold the pt’s right 

wrist with your right hand.

2. Depress the pt’s shoulder girdle with your thigh.

3. Extend the pt’s elbow.

4. Internally rotate the right shoulder and pronate the forearm.

5. Flex the wrist and fingers and deviate the wrist in an ulnar direction.

6. Maintain this position as you abduct the pt’s arm.







If symptoms are noted at any stage it 
should be noted for baseline. Sensitizing 
maneuvers can be added.

• C/S lateral flexion away from limb being tested to sensitize at the 

ipsilateral cervical muscles

• C/S lateral flexion towards limb being tested to sensitize the ispilateral IVF.

• C/S extension, lateral flexion away, and rotation towards limb being tested 

will sensitize at the ipsilateral ant and medial scalene



Relieving maneuvers can be added.

• C/S lateral flexion toward side being tested relieve ispilateral

cervical muscles

• C/S lateral flexion away side being tested will relieve the 

ispilateral IVF

• Cervical Flexion, lateral flexion toward, and rotation away will 

relieve the ipsilateral ant and medial scalenes



Potential mechanical irritation for the 
radial nerve:

1. Subscapularis

2. Lat Dorsi

3. Teres Major

4. Triceps

5. Brachialis

6. Brachioradialis

7. Supinator

• All are stretched during ULNT 2, however at times myofascial techniques 

may be required to relieve neurovascular irritation

• Joint dysfunction at the elbow, carpal, proximal and distal radial ulnar joint 

and wrist may lead to compression and/or irritation of the radial nerve. 



ULNT 3 (Ulnar Nerve)

1. Make a fist with your right hand and place it on top of your pt’s

right shoulder to prevent further shoulder elevation.

2. Grasp the pt’s right hand.

3. Rest your elbow on your thigh, minimize shoulder abduction.

4. Extend the pt’s wrist and fingers.

5. Pronate the forearm.

6. Flex the elbow.

7. Externally rotate the shoulder.

8. Use your fisted right hand to depress the shoulder girdle.

9. Abduct the shoulder.





If symptoms are noted at any stage it 
should be noted for baseline. Sensitizing 
maneuvers can be added.

• C/S lateral flexion away from limb being tested to sensitize at the 

ipsilateral cervical muscles

• C/S lateral flexion towards limb being tested to sensitize the ispilateral IVF.

• C/S extension, lateral flexion away, and rotation towards limb being tested 

will sensitize at the ipsilateral ant and medial scalene



Relieving maneuvers can be added.

• C/S lateral flexion toward side being tested relieve ispilateral

cervical muscles

• C/S lateral flexion away side being tested will relieve the 

ispilateral IVF

• Cervical Flexion, lateral flexion toward, and rotation away will 

relieve the ipsilateral ant and medial scalenes



Potential mechanical irritation for the 
brachial plexus include:

1. IVF 

2. Scalene triangle

3. Costoclavicular space b/t ribs 1 and 2 and clavicle

4. The post surface of the pec minor



Potential mechanical irritation for the 
ulnar nerve:

1. Coracobrachialis

2. Tricep

3. Flexor Carpi Ulnaris

4. Flexor Digitorum Profundus

• All are stretched during ULNT 2, however at times myofascial 

techniques may be required to relieve neurovascular irritation

• Joint dysfunction at the elbow and at the piso-hamate canal may 

require eval and treatment.



Other structures that can cause brachial 
plexus symptoms:

• Dysfunction of ribs 3-5 and related T/S (pec minor)

• Disc Herniation

• Stenotic Changes

• Dysfunction of C4-T2

• Tightness/facilitation of the upper trap, levator scap, 

and post shoulder capsule



Lumbar Spine

ANATOMY & BIOMECHANICS



Nutation

 Biomechanics:

 Nutation is the anterior nodding of the 

sacrum between  the ilia.

 During sacral nutation, the innominate 
bones of the pelvis will move posterior

 Associated with an extended lumbar spine

 Loads interosseous and sacrotuberous 
ligaments, and increases SI joint 

compression

 Synonymous with stability (heel strike), and 
increased lordosis

 The sacrotuberous, sacrospinous, and 
interosseous ligaments limit nutation 



Counternutation

 Biomechanics:

 Counternutation is the posterior nodding of the sacrum 

between the ilia.

 During sacral counternutation the innominate bones of 

the pelvis will move anterior

 Associated with a flexed lumbar spine, SI joint 

instability, increased motion, and the loss of lordosis or 

flat back

 Loads long dorsal sacral ligament

 Occurs when sitting and laying down on back

 “Unlocks” facets



Lowercrossed Syndrome

 A                                                                                         B



LCS Type A
Increased Lordosis

Anterior Pelvic Tilt

Static Hip Flexion

Knee Flexion

Inhibited Core

Inhibited Glutes

Overactive Erectors

Overactive Hip Flexors



LCS Type B
Hypo lordosis

Posterior Pelvic Tilt

Knee Extension

Overactive Hip External Rotators

Rigid weak core

Tight Hamstrings

Lack of Post Hip Translation



LCS Type A 

Disorders

 Facet Syndrome

 Hip Impingements

 Hip Labral Tears

 ACL Tears

 Stenosis



LCS Type B 

Disorders Piriformis Syndrome

Sciatica

Meniscus Tears

Disc Herniations



Yellow Flags 

Barriers to 

Recovery

 Belief that pain & activity are harmful

 “Sickness Behaviors” such as extended rest

 Low or negative mood, social withdrawal

 History of low back pain, time-off, other claims

 Problems at work, poor job satisfaction

 Lack of support



Red Flags for 

Spinal 

Pathology

 Age <20 years or onset >55 years

 Violent Trauma

 Constant, progressive, nonmechanical pain

 Thoracic Pain

 Previous history of carcinoma, systemic 
steroids, drug use, HIV

 Weight loss

 Persisting severe restriction of lumbar flexion

 Structural deformity

 Sed rate >25

 Blood in urine



Red Flags 

Cauda Equina 

Syndrome

Difficulty with mictrurtion

Loss of anal sphincter tone or fecal 
incontinence

Saddle anesthesia

Progressive motor weakness

Gait disturance



Inflammatory Disorders (AS)

 Gradual onset before age 40

 Marked Morning Stiffness

 Persisting limitation in spinal movements (all directions)

 Peripheral joint involvement

 Iritis, skin rashes, colitis, urethral discharge

 Family History



Lumbar Muscle Testing

L1-2 Hip Flexion
Psoas, iliacus, sartorius, gracilis, pectineus, adductor 

longus/brevis

L3 Knee Extension Quads, adductor longus/magnus/brevis

L4 Ankle Dorisflexion
Tib Anterior, Quads, TFL, Adductor Mag, Obturator externus, Tib 
Post

L5 Toe Extension
Extensor hallicus longus, extensor dig, glut med/min, obturator 
int, semiten/mem, peroneus tertius, popliteus

S1
Ankle 
Plantarflexion/Eversion

Calves, Gut max, Obturator Internus, Piriformis, Biceps Femoris, 
Semiten, popliteus, peroneus, Extensor digitorium

S2 Hip Extension, Knee Flexion
Biceps femoris, piriformis, calves, felxor dig, flexor hallicus, 
intrinsic foot

S3 Knee Flexion
Intrinsic Foot, flexor hallicus brevis, flexor dig brevis, ext dig 
brevis



Lumbar 
Dermatomes



Lumbar Reflexes
https://lumbarspineassessment.wordpress.com/examination/neurological-

testing/



Sciatic Nerve Branches

 Sural Nerve

 Made of the medial cutaneous branch of the tibial nerve and the 

lateral cutaneous branch of the common fibular nerve

 Innervates and supplies sensation to the skin of the lateral foot and 

lateral lower ankle

 Palpates tender just lateral the MTJ of the gastrocnemius muscle



Sciatic Nerve Branches

 Tibial Nerve

 Largest terminal branch of the sciatic nerve

 Provides innervation of the muscles of the lower leg

 Runs down the medial side of the lower leg

 Palpates tender 2-3 inches above the medial malleoli



Sciatic Nerve Branches

 Peroneal Nerve

 Branch of the sciatic nerve splits with the tibial nerve

 Innervates and supplies the lateral lower leg

 Runs down the lower lateral leg

 Palpates tender below the fibular head



Lumbar Spine Orthopedic Test

Test with moderate to strong 
clinical and statistical support

•Centralization/Peripheraliz
ation

•Slump test

•SLR

•Passive Lumbar Extension 
test

•90-90 SLR test

Test with minimal clinical and 
statistical support

•Cross SLR test

•Femoral Nerve Traction 
Test

•Prone Knee bending test

•Prone Segmental Instability

•Anterior Lumbar Spine 
Instability

•Posterior Lumbar Spine 
Instability

•Thomas Test

Test with insufficient support

•H and I test

•Specific Lumbar Spine 
Torsion

•Bilateral SLR

•One leg Standing L/S 
Extension test



Slump Test

 Patient seated with hands behind them

 First, the patient is asked to slump

 While holding slump, the patient is asked to flex the cervical spine as 

far as possible

 The examiner hold patient flexed and holds the foot into dorsiflexion

 The patient is asked to straighten the knee

 Repeat on the other side

 If pain with straightening the knee, extend the spine

 If Cervical extension decreases pain; positive for  increased tension in 

neuromenigeal tract



Slump Test



Sural Testing

 Slump test with dorsiflexion and 

inversion



Tibial Nerve
SLUMP TEST WITH DORSIFLEXION 

AND EVERSION



Peroneal Nerve

 Slump test with plantarflexion and 

inversion



Straight Leg Raise

 Passive Test

 Patient is supine completely relaxed

 The examiner flexes the hip until the patient complains of pain or 

stiffness

 If pain only in Lower back → disc herniation w/ pressure on anterior 

thecal sac

 If pain primarily in leg → pressure on neurological tissues is more lateral

 Examiner than lowers leg down so pain no is present

 Examiner dorsiflexes the foot, if pain neurological generator



SLR and Peripheral Nerve



Sural 

Nerve



Tibial Nerve



Peroneal 

Nerve



Sensitizing and Relieving maneuvers

Sensitizing Relieving

Ankle Dorsiflexion Ipsilateral trunk lateral flexion

Ankle Dorsiflexion w/ eversion Neck Extension

Ankle Plantar Flexion Lumbar Extension

Ankle Plantar Flexion w/ inversion Trunk rotational movements

Hip Adduction/Internal Rotation

Contralateral truck lateral flexion

Neck Flexion

Trunk Rotational movements



Sciatic Adverse Neurodynamic Tension 
Treatment Sequence

1. Lumbar Dysfunction, especially L4 and L5

2. SIJ and/or pelvic dysfunction

3. Capsular tightness, especially posterior hip

4. Muscular tightness, especially piriformis,  his friends 

and hamstrings

• If test is positive after treatments, neuromoblization

should be preformed



Neuromoblizations:

1. Seated Slump Slider or tensor

2. Supine Straight Leg raise Slider or Tensor

3. Supine 90/90 SLR Slider or Tensor

• Figure out which one is least pain provoking and start 

with that one. Perform 10-15 reps and retest. If 

symptoms decrease, this is starting point.

• Progress to second and so on, until most provoking is 

performed. 



Slump Slider



 Setup:

 1. Start seated with you heel off the ground.

 Round your back and look down.

 Extend your symptomatic leg and straighten your back.

 When your back is straight look up at the ceiling.

 Return to the starting position.

 Repeat 10 times every waking hour or when symptoms occur.



 Notes:

• Do not perform if shooting electrical symptoms are produced. 

• This may cause some stretching like pain.



Slump Slider



SLR Slider

Setup:

 Lay on your back so your head can hang off the bed or table. Support your 
head with your hand.

 Point the toe on the symptomatic side and raise your leg off the table.

 Lower your head towards the ground.

 Return to the starting position.

 Repeat 10 times every waking hour or when symptoms return.

 Notes:

• Do not perform if shooting electrical symptoms are produced. 

• This may cause some stretching like pain.





Tibial Nerve Slider 90/90

 Setup:
 1. Begin by lying face up with the affected leg pulled up towards your stomach with your 
knee bent.

 2. Slowly straighten the leg and point your foot down towards your body as you also tilt 
your head up and back.

 3. Return to the starting position by bending your knee and bringing your chin back 
down to neutral.

 4. Repeat for 10 repetitions. Perform every 2 hours.

 Notes:
 If you're having difficulty straightening your leg, don't pull it as close to your stomach at the 

beginning.

 Light stinging or pulling may be felt but should subside and get less intense with each 
repetition.





Passive Lumbar Extension Test

 Patient lies prone and relaxed

 Examiner passively  lifts both legs off the table about 1 foot

 While maintaining extension, the examiner gently pulls on the 

patients legs

 Positive – if pain in lumbar spine with legs in extension, very heavy 

feeling in the low back, or it feels like the low back is “coming off” 

and the pain disappears when the legs are returned to the table

 Numbness or tingling not positive

 Indicating lumbar instability



Passive Lumbar Extension test



Femoral Nerve Traction test

 Patient lies on the unaffected leg/side with he unaffected leg flexed

 Patients back should be straight not extended and head slightly 

flexed

 Examiner grasps the affected leg & extends the knee while gently 

extending the hip (15 degrees)

 The patients knee is flexed

 Positive if pain radiates down the anterior thigh





Femoral Adverse Neurodynamic tension 
Treatment Sequence

1. Upper lumbar segmental  dysfunctions, especially L1 

and L2

2. SIJ and/or Pelvic dysfunction

3. Capsular tightness, especially anterior hip

4. Muscular tightness especially psoas and/or rectus 

femoris

• If test is positive after treatments, neuromoblization

should be preformed



Neuromobs

1. Slumped side lying femoral slider or tensor

2. Prone Femoral slider or tensor 

• On/off ballistic technique can be used (knee flexion 

with cervical spine extension)

• Perform 10-15 reps and retest. If symptoms decrease, 

this is starting point.



Prone Knee Bending (Nachlas)

 Patient lies prone while the examiner passively flexes the knee as far 

as possible to that the patient’s heel rest against the buttock

 Unilateral neurological pain in the lumbar area, buttock, posterior 
thigh or sometimes anterior thigh may indicate L2-3 nerve root lesion

 Test also stretches the femoral nerve

 Pain in the anterior thigh indicates tight quads or femoral nerve

 If pelvis anterior tilts and lead to SIJ or lumbar pain tight rectus 

femoris is indicated





Cross SLR, Well SLR

 If one leg is lifted and the patient complains of pain on the opposite 

side

 Indicating space occupying lesion

 Typically indicates rather large intervertebral disc protrusion, usually 

medial to the nerve root

 Poor prognosis for conservative treatment



Prone Segmental Instability test

 Patient lies prone with the body on the table and the legs over the 

edge resting on the floor

 Examiner applies pressure on the posterior lumbar spine

 Patient than lifts the legs off the floor and the examiner applies 

pressure again

 If pain is elicited in the resting position only, the test is positive

 Indicative of lumbar instability





Orthopedic 

Test Knee

Lachmans

Posterior Draw

Varus/Valgus

Compression

Thessaly

McMurrays

Nobles



Lachman’s

 Gold Standard for ACL  injury

 Knee bend less than 30o flexion

 Stabilize femur with outside hand and tibia with inside hand

 Translate tibia anteriorly





Posterior Drawer

 Hip flex to 45o and knee flexed 90o

 Look for tibia posterior sag

 Have patient contract hamstring and look for posterior translation of 

the tibia

 Holding tibia push posteriorly





Varus/Valgus

 Holding tibia with both hands, palpate the joint lines

 Stabilize the lower leg against you body.

 Apply a varus/valgus force in full extension

 And in slight flexion

 Ext + for Co-lateral ligs

 Pain only treat and retest



Valgus

 1. Bent Knee

 2. Straight Knee



Varus



Compression

 Supine in knee extension, compress the patella against the knee 

joint

 Pain under patella + PFPS, inflammation

 Treat

 Release Patella, Articularis Genu and knee capsule and repeat test





Thessaly

 Gold Standard for Meniscus Injury

 Pt stands flat footed on one leg, flex knee to 20o

 Actively rotate the femur medially and laterally 3 times

 + for meniscus tear if medial/lateral pain present

 Treat meniscus and repeat







McMurrays

 Pt supine with knee flexed

 Medially rotate tibia and extend knee (lat)

 Repeat in different degrees of flexion

 Laterally rotate tibia and extend knee (Med)

 Repeat in different degrees of flexion

 + for meniscus injury if pain

 + for loose fragment if popping/clicking

 Treat and repeat





Nobles

 Pt supine with knee flexed to 90o with hip flexion

 Apply pressure over lateral femoral condyle or 1-2 cm proximal

 Maintain pressure and extend knee

 Pain in lateral knee + for ITBS

 Treat and repeat
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