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At the conclusion of the lecture portion of this session, participants will be 
able to: 

§ 1. Utilize the best available evidence to identify conditions that would benefit 
from the use of neurodynamics. 

§ 2. Differentiate neural tension techniques from neural mobilization 
techniques. 

§ 3. Understand the phenomenon of double-crush injury to the nervous system 
and formulate appropriate treatment strategies for this condition. 

§ 4. Develop an appropriate treatment plan to address a variety of peripheral 
nerve pathologies.
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Pellec c hia GL , PaolinoJ, ConnelJ. Intertester Reliability  of the Cyria xEva luation in Assessing Pa tients with 
S houlder Pa in. Journa l of Orthopaedic & S ports Physic a l Thera py . 1996;23(1):34-38 . 

§ This commonly includes muscle, tendon but not nervous tissue
§ Nervous t issue travels through muscle

§ Muscle Flexibility Assessmentà Nerve Mobility Assessment
§ Assess muscle length tension relationship
§ Assess nerve length tension relationship

§ Muscle Flexibility Assessmentà
Nerve Mobility Assessment
§ Assess muscle length tension 

relationship
§ Assess nerve length tension relationship
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§ Key differences including subjective report from patient, 
onset of symptoms, and range in which symptoms present

§ The nerve supplying the muscles that act on the joint also innervate 
the joint

§ Thus when assessing limited mobility of a joint, a clinician should 
assess:
§ The joint  
§ The soft  t issue that  crosses the joint
§ The nerve that  crosses the joint

§ Low elasticity but high mobility
§ Nerves “glide” or “mobilize” but do not “stretch”

§ Although non-elastic, a nerve will elongate or move
§ As nerves elongate à blood flow increases à pressure increases

§ One continuous tissue from brain to spinal cord (CNS) to peripheral 
nervous system (PNS)
§ Restriction in one location results in symptoms in another location

§ Nerve anatomy similar to muscle 
§ Epineurium     à Epimysium 
§ Perineurium à Perimysium

§ Endoneurium à Endomysium
§ Fascicle            à Fascicle

§ Nerve mobility can be affected by 
scarring inside or outside the nerve

§ Damage to peripheral nerves usually occurs through:
§ Orthopedic means:

§ Entrapment or Occlusion (Pinching)
§ Traction or Stretching (Tension)

§ Other:
§ Vitamin or Nutrit ional Deficiency
§ Diabetes
§ Neurological Diagnosis:  Guillain-Barre Syndrome (GBS)

§ Upper extremity
§ Brachial plexus 

§ Axillary nerve 
§ Musculocutaneous nerve 
§ Median nerve 

§ Ulnar nerve 
§ Radial nerve 

§ Lower extremity
§ Femoral nerve

§ Obturator nerve
§ Sciatic nerve
§ Tibial / Posterior Tibial nerve

§ Common Fibular nerve
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§ Nerve Mobility: 
§ Movement of nerve

§ Neural Tension:
§ Tight nerve

§ Neurodynamics:
§ Anything that  affects the mobility or dynamics of the neural system

§ Neural Tension Testing:
§ Testing of anything that  could impede nerve mobility

§ Including: compression, tension, adhesion

§ Neural flossing/gliding:
§ Treatment method to improve neural mobility

§ Signs and symptoms of impaired nerve 
mobility
§ Paresthesia
§ Limited ROM
§ (+) Provocation tests

§ Causes of symptoms
§ Entrapment (Between muscle or fascia)

§ Nerve root compression
§ Scarring / Adhesions

§ Cervical/Shoulder:
§ Thoracic outlet

§ Elbow:
§ Cubital fossa

§ Forearm:
§ Pronator teres 

§ Wrist:
§ Carpal tunnel

http://www.c hiropra c tic -help.c om /im ages/Pronator-teres-c arpa l-tunnel-syndrom e.jpg

§ Palpate distal radial pulse 

§ Extend & ER the shoulder

§ Patient takes a deep breath

§ Extends and Rotates Cervical Spine 
to test side

§ Positive test is diminished radial 
pulse or reproduction of symptoms

Reliabilit y Sensitivity Specificity + LR - LR

N/A 0.50-0.79

0.16-1.00
3/4  studies 

a bove 0 .70
3.3 0.27

§ Gilla rd J, Perez-Cousin M, Ha c hulla E, Rem y J, Hurtevent JF , Vinc kier L , Thevenon A, Duquesnoy B. Dia gnosing thora c ic  
outlet syndrom e: Contribution of provoc a tive tests, ultra sonogra phy, elec trophysiology, a nd helic a l c om puter 
tom ogra phy in 48  pa tients. Join t Bone S pine. 2001;68 :416-424 .

§ L ee AD, Aga rwa l S , S a dhu D. Doppler Adson’s test: Predic tor of outc om e of surgery in non-spec ific  thora c ic  outlet 
syndrom e. World J S urg. 2006;30 :291-292 .

§ Nord KM, Ka poor P, F isher J. Fa lse positive ra te of thora c ic  outlet syndrom e dia gnostic  m a neuvers. Elec trom y ogr Clin
Neurophy siol. 2008;48 :67-74 . 

§ Piewa MC, Delinger M. The fa lse-positive ra te of thora c ic  outlet syndrom e shoulder m a neuvers in hea lthy subjec ts. 
Ac a d Em erg Med. 1998 ;5(4):337 -342 . 

§ Ra ya n GM, Jensen C. Thora c ic  outlet syndrom e provoc a tive exa m ina tion m a neuvers in a  typic a l popula tion. J S houlder 
Elbow S urg. 1995;4 :113-117 . 



6/5/17

4

§ Actively flex elbow to end-
range

§ Forearm supinated or pronated

§ Hold this position 3-5 minutes

§ Positive test is reproduction of 
symptoms into the median 
nerve distribution

Reliabilit y Sensitivity Specificity + LR - LR

N/A 0.75 0.99 0.75 0.25

Nova k CB, L ee GW, Ma c kinnon S E, L a y L . Provoc a tive testing for c ubita l tunnel syndrom e. J Ha nd S urg [Am ]. 1994 ;19(5):817 -820 . 

Ra ya n GM, Jensen C, Duke J. Elbow flexion test in the norm a l popula tion. J Ha nd S urg. 1992;17 :86-89 .  

§ Patient is instructed touch the 
tip of the thumb to the tip of the 
index finger, forming a circle

§ Touching pad to pad as 
opposed to tip to tip is a 
positive test

Reliabilit y Sensitivity Specificity + LR - LR

0.76 N/A N/A N/A N/A

Mac Der mid J C, Kr am er JF , Wo o d b u ry MG. In terrat er r eliab ility o f p in ch an d g rip stren g th
measu remen ts in p atien ts with cumu lativ e trauma d iso rd ers. J Ha n d Th er. 1 9 9 4 ;7 :1 0 -1 4 .

§ Dorsum of hands placed together

§ Wrists in full flexion

§ Compression applied through 
hands

§ Position held for 1 minute

§ Positive test is reproduction of 
symptoms 

Reliabilit y Sensitivity Specificity + LR - LR

0.58-0.79 0.47-0.87
4/7  studies 

a bove 0.70

0.17-0.95
4/7  studies 

a bove 0 .80

0.57-15.0
3/7 studies 
a bove 8 .0

0.1-3.12
4/7  studies 
below 0 .4

§ De Krom MC, Knipsc hild PG, Kester AD, et a l. Effic a c y of provoc a tive tests for dia gnosis of c a rpa l tunnel syndrom e. La nc et. 
1990;335 :393-395 .

§ Gellm a n H. Ca rpa l tunnel syndrom e: a n eva lua tion of the provoc a tive dia gnostic  tests. J Bone Join t S urg. 1986 ;68 :734 -737 . 

§ Gonza lez del Pino J, Delga do-Ma rtinez AD, Gonza lez-Gonza lez I, L ov ic A. Va lue of the c a rpa l c om pression test in the dia gnosis 
of c a rpa l tunnel syndrom e. J Ha nd S urg. 1997 ;22(1):38 -41 . 

§ Mieda ny YE, S a m ia A, Youssef S , et a l. Clinic a l dia gnosis of c a rpa l tunnel syndrom e: Old tests- new c onc epts. Join t Bone S pine. 
2008;75 :451-457 .

§ Mondelli M, Pa ssero S , Gia nnini F. Provoc a tive tests in different sta ges of c a rpa l tunnel syndrom e. Clin Neurol Neurosurg. 
2001 ;103 :178-183 . 

§ S za bo RM, S la ter RR, Fa rver TB, S ta nton DB, S ha rm a n WK. The va lue of dia gnostic  testing in c a rpa l tunnel syndrom e. J Ha nd 
S urg. 1999 ;24(4):704 -714 . 

§ Ma c Derm id JC, Kra m er JF , Woodbury MG. Interra ter relia bility  of pinc h a nd grip strength m ea surem ents in pa tients with 
c um ula tive tra um a  disorders. J Ha nd Ther. 1994;7 :10-14 .

§ Wa inner RS , Fritz JM, Irrga ng JJ, Delitto A, Allison S , Boninger ML . Developm ent of a  c linic a l predic tion rule for the dia gnosis 
of c a rpa l tunnel syndrom e. Arc h Phy s Med Reha b. 2005 ;86 :609 -618 . 

§ Depress shoulder

§ Abduct shoulder to 110º

§ Supinate forearm

§ Extend wrist

§ Extends fingers

§ Extends elbow

Reliabilit y Sensitivity Specificity + LR - LR

0.76 0.97 0.22 1.24 0.14

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Depress shoulder

§ Abduct shoulder to 10º

§ Supinate forearm

§ Extend wrist

§ Extends fingers

§ ER shoulder

§ Extends elbow

Reliabilit y Sensitivity Specificity + LR - LR

N/A N/A N/A N/A N/A
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§ Shoulder:
§ Saturday Night Palsy

§ Honeymoon Palsy

§ Forearm:
§ Radial Tunnel Syndrome

§ Wrist:

§ Dequervain’s Syndrome

https://s-m edia -c a c he-a k0 .pinimg.c om /564x/e5/22/6d/e5226da 6e8c3b158090c74c 6b8c 23f5a .jpg
http://im a ges.huffingtonpost.c om/2016-09-19-1474311793-4893923-honey3 -thum b.PNG

http://www.em edm d.c om /sites/defa ult/files/dista l%20pa rt%20of%20radia l%20nerve.jpg

§ Depress shoulder

§ Abduct shoulder to 10º 

§ Pronate forearm

§ Flex & UD wrist

§ Flex fingers

§ IR shoulder

§ Extend elbow

Reliabilit y Sensitivity Specificity + LR - LR

0.83 0.72 0.33 1.07 0.84

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Elbow:
§ Cubital Tunnel Syndrome

§ Wrist/Hand:
§ Guyon’s Canal Syndrome 
§ Handlebar Palsy

http://www.physio-pedia .c om /im a ges/0/03/Cyc lists_ palsy_ ulna r_involvem ent.jpg

§ Clinician taps over cubital tunnel / 
ulnar nerve

§ Positive test is reproduction of 
symptoms in the ulnar nerve 
distribution

Reliabilit y Sensitivity Specificity + LR - LR

N/A 0.70 0.98 35.0 0.31

Nova k CB, L ee GW, Ma c kinnon S E, L a y L . Provoc a tive testing for c ubita l tunnel syndrom e. J Ha nd S urg [Am ]. 1994 ;19(5):817 -820 . 

Ra ya n GM, Jensen C, Duke J. Elbow flexion test in the norm a l popula tion. J Ha nd S urg. 1992;17 :86-89 .  

§ Depress shoulder

§ Abduct shoulder to 90º 

§ Supinate forearm

§ Extend & RD wrist

§ Extend fingers

§ ER shoulder

§ Flex elbow

Reliabilit y Sensitivity Specificity + LR - LR

N/A N/A N/A N/A N/A

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Shoulder:
§ Axillary

§Crutches

https://a z616578.vo.msec nd.net/files/responsive/em bedded/a ny/desktop/2016/07/23/636048295
614483697-1601750279_wom a n-on-crutc hes-diffic ulty-ca rrying-food.jpg
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§ Sacroiliac Joint / Hip:
§ Piriformis syndrome

http://www.drdooleynoted.c om /wp-c ontent/uploa ds/2015/12/IMG_ 6550.jpg

§ Examined 1510 limbs (755 
cadavers) to examine relationship 
between sciatic nerve and 
piriformis muscle

§ In 89% of cases (a & c) the sciatic 
nerve ran under the piriformis
muscle

§ In 11% of cases (b & d) the sciatic 
nerve ran through the piriformis
muscle

http://www.physio-pedia .c om /FAIR_test

Bea ton L E, Anson BJ. The relation of the sc iatic  nerve a nd its subdivisions to the piriform is musc le. 
Ana t Rec  70 :1 -5, 1938.

Reliabilit y Sensitivity Specificity + LR - LR

N/A 0.83 0.88 5.2 1.4

§ Hip flexed to ~60 degrees with 
knee flexion

§ Clinician stabilizes hip and applies 
downward pressure at the knee

§ Positive test is buttock pain or 
peripheral symptoms

Fishman L, Domb i G, Mi ch ael so n C, et al. P irifo r mis sy n d rome: d iag n o sis, tr eat men t an d o u tcom e: a 1 0 -y ear stu d y .
Arch Ph ys Med Reh a b . 2 0 0 2 ;8 3 (5 ):2 9 5 -3 0 1 .

§ Standard SLR assessment
§ Assess sciatic nerve, hamstring issues

§ Bias for common fibular and tibial nerves

§ Referenced in 20 different studies

§ Overall good sensitivity

§ Pain below 70 degrees hip flexion usually 
indicates HNP or sciatic nerve involvement
§ 0-30 Mechanical LBP or Hip
§ 30-50 Sciatic Nerve
§ 70-90 SIJ

§ Normal HS flexibility is 70 degrees or more

Reliabilit y Sensitivity Specificity + LR - LR

0.32-0.92 0.16-0.97 0.10-0.89 1.03-4.72 0.05-0.90

Mixed Above 0.8 Below 0.5 Below 2.0 ~ 0.40

§ Vroom en PC, de Krom MC, Knottnerus JA. Consistenc y of history ta king a nd physic a l exa m ina tion in pa tients with suspec ted lum ba r 
nerve root involvem ent. S pine. 2000;25 :91-97 .

§ Rose, MJ. The sta tistic a l a na lysis of the intra -observer repea ta bility  of four c linic a l m ea surem ent tec hniques. Phy siothera py . 1991;77 :89-
91 .  

§ Viika ri-Juntura E, Ta ka la EP, Riihim a ki H, et a l. S ta nda rdized physic a l exa m ina tion protoc ol for low ba c k disorders: Fea sibility  of use a nd 
va lidity of sym ptom s a nd signs. J Clin Epidem iol. 1998;51 :245-255 .

§ Albec k M. A c ritic a l a ssessm ent of c linic a l dia gnosis of disc  hernia tion in pa tients with m onora dic ula r sc ia tic a . Ac ta Neuroc hir. 
1996;138 :40 .

§ Bertilson BC, Bring J, S joblom A, S undell K, S trender, L E. Inter-exa m iner relia bility  in the a ssessm ent of low ba c k pa in using the 
Kinka ldy-Willis c la ssific a tion. Eur S pine. 2006;1-9 .

§ Cha rnley J. Orthopa edic signs in the dia gnosis of disc  protrusion with spec ia l referenc e to the stra ight-leg ra ising test. La nc et. 
1951;1 :186-192 .

§ Gurdija n E, Webster J, Ostrowski AZ, Ha rdy W, L indner D, Thom a s L . Hernia ted lum ba r intervertebra l disc s: An a na lysis of 1176  
opera ted c a ses. J Tra um a . 1961;1 :158-176 .

§ Ha kelius A, Hindm a rsh J. The c om pa ra tive relia bility  of preopera tive dia gnostic  m ethods in lum ba r disc  surgery. Ac ta Orthop S c a nd.
1972;43 :234-238 .
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§ Kerr RS C, Ca doux-Hudson TA, Ada m s CBT. The va lue of a c c ura te c linic a l a ssessm ent in the surgic a l m a na gem ent of the lum ba r disc  
protrusion. J Neurol Neurosurg Psy c hia tr. 1988;51 :169-173 .

§ Knuttson B. Com pa ra tive va lue of elec trom yogra phic , m yelogra phic , a nd c linic a l-neurologic a l exa m ina tions in dia gnosis of lum ba r 
root c om pression syndrom e. Ac ta Ortho S c a nd. 1961;49S :19-49 .

§ Kostelja netz M, Ba ng F, S c hm idt-Olsen S . The c linic a l signific a nc e of stra ight leg ra ising (L a segue’s sign) in the dia gnosis of 
prola psed lum ba r disc . S pine. 1988;13 :393-395 .

§ L a uder TD, Dillingha m  TR, Anda ry MT, Kum a r S , Pezzin L E, S tephens RT. Effec t of history a nd exa m  in predic ting elec trodia gnostic
outc om e a m ong pa tients with suspec ted lum bosa c ra l ra dic ulopa thy. Am  J Phy s Med Reha bil. 2000;79 :60-68 .

§ L yle MA, Ma nes S , Mc Guinness M, Zia ei S , Iversen MD. Rela tionship of physic a l exa m ina tion findings a nd self-reported sym ptom s 
severity a nd physic a l func tion in pa tients with degenera tive lum ba r c onditions. Phy s Ther. 2005 ;85(2):120 -133 . 

§ Ma jilesi J, Toga y H, Una la n H, Topra k S . The sensitiv ity a nd spec ific ity of the S lum p a nd S tra ight L eg Ra ising tests in pa tients with 
lum ba r disc  hernia tion. J Clin Rheum a tol. 2008;14 :87-91 .

§ Porc het F, Fra nkha user H, de Tribolet N. Extrem e la tera l lum ba r disc  hernia tion: Clinic a l presenta tion in 178  pa tients. Ata  Neuroc hir. 
1994;127(3):203-209 .

§ Ra bin a , Gerszten PC, Ka ra usky P, Bunker CH, Potter DM, Welc h WC. The sensitiv ity of the sea ted stra ight-leg ra ise test c om pa red 
with the supine stra ight-leg ra ise test in pa tients presenting with m a gnetic  resona nc e im a ging ev idenc e of lum ba r nerve root 
c om pression. Arc h Phy s Med Reha bil. 2007;88 :840-843 .

§ S pa ngfort EV. The lum ba r disc  hernia tion: A c om puter a ided a na lysis of 2504  opera tions. Ac ta Orthop S c a nd. 1972;11S :1-93 .

§ Vroom en PC, de Krom MC, Wilm ink JT, Kester AD, Knotterus JA. Dia gnostic  va lue of history a nd physic a l exa m ina tion in pa tients 
suspec ted of lum bosa c ra l nerve root c om pression. J Neurol Neurosurg Psy c hia try . 2002;72(5):630-634 .

§ Hirsc h C, Na c hem son A. The relia bility  of lum ba r disc  surgery. Clin Orthop. 1963;29 :189-195 .

§ Jonsson B, S trom qvist B. The stra ight leg ra ising test a nd the severity of sym ptom s in lum ba r disc  hernia tion: A preopera tive 
eva lua tion. S pine. 1995;20 :27-30 .

§ Hip:
§ Inguinal ligament
§ Hip flexor

§ Knee:
§ Popliteal space

§ Lower leg:
§ Gastrocnemius

§ Ankle:
§ Tarsal tunnel

§ Clinician taps over tarsal tunnel

§ Positive test is reproduction of 
symptoms in the tibial nerve 
distribution

Reliabilit y Sensitivity Specificity + LR - LR

N/A 0.58 N/A N/A N/A

Olo ff, LM & Sch u lh o fer, SD. Flex o r h allu ces lo n g u s d y sfu n ctio n . J Fo o t An kle S u rg . 1 9 9 8 ; 3 7(2 ):1 0 1 -10 9 .

§ Neurodynamics is often tested through the application of neural tension tests
§ Assesses whether the nervous system is involved

§ Neural tension testing is used to examine nerve:
§ Length: 

§Adaptive shortening

§ Mobility: 
§Entrapment 

§ Inflammation:
§Damage 



6/5/17

8

§ Potential mechanisms:
§ Loss of ROM:

§ Increased dural tension can be felt  throughout the neural system, which can 
potentially affect  the available ROM at the trunk and/or distal extremities

§ Find the “cause of the cause”

§ Inflammation:
§ Neural injury responds the same as injury to the rest  of the body through an 

inflammatory response, which results in pain

§ Subjectively:
§ Listen to your patient

§Describing: “burning”, “throbbing”, or “stabbing” symptoms
§Radiating pain present

§ Objectively:
§ ROM/MOBILITY:

§Compare bilaterally
§ Special testing: 

§Does (+) neural tension test  reproduce patient’s symptoms
§ Does a “sensit izer” affect  the response

§Moving a distal component such as hand or foot

§ Peripheral neuropathies rarely occur in isolation
§ Something is usually cause of
§ Need to determine the cause

§Muscle t ightness

§Posture
§Compression 
§Trauma

§Scar t issue

§ Scalenes & Pectoralis minor
§ Brachial plexus

§ Piriformis & Hamstring
§ Sciatic Nerve

§ Gastrocnemius
§ Tibial Nerve

https://www.pinterest.c om /pin/356839970452299445/

§ Lack of mobility in spineà tight muscle

http://www.sc a tkofa m ilyc hiroprac tic.c om /uploads/4/0/3/9/40391929/1381651_ orig.jpg

§ Stenosis, disc herniation, muscle tension, swelling

https://m m c neuro.files.wordpress.c om/2012/12/disc -hernia tion-c opy.jpg
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§ Stinger, burner, brachial plexopathy

http://www.nism a t.org/da ta /im a ges/footba llstinger41042791241.jpg

§ Fascial restriction

§ Retinaculum

§ Scar tissue

§ If axoplasmic flow is partially 
reduced at a proximal site of injury, 
further reduction can occur at a 
distal compression site

§ Example:
§ Proximal Issue:

§Stenosis or herniated disc

§ Leading to distal involvement:
§Tight piriformis

https://s-m edia -c a c he-a k0 .pinimg.c om /736x/3c/36/e2/3c 36e2b2fe4f708dc ad21a 3c7 fa74e12.jpg

§ Evaluation:
§ Entire length of nerve
§ Every joint involved

§ Treatment: 
§ Should progress to entire length of nerve

§ Multiple methods exist
§ Find what works for you

§ Tensioners- sustained stretch
§ NOT recommended

§ Option 1
§ Provide slack at  one end

§ Take up slack at  the other
§ Alternate rhythmically
§ Begin with small range

§ DO NOT REPRODUCE / INCREASE 
SYMPTOMS

§ Need to know available range of 
motion, to the point  of symptoms
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§ Option 2
§ One end remains fixed

§ Clinician manipulates slack/tension 
on the distal end

§ Controlled, Consistent, Rhythmic 
motion

§ Begin with small range

§ DO NOT REPRODUCE / INCREASE 
SYMPTOMS

§ Need to know available range of 
motion, to the point  of symptoms

§ Treatment should not reproduce symptoms

§ If symptoms beginà end treatment session
§ Symptoms should resolve immediately

§ Need to be confident in patients ability to perform before given as 
HEP

§ Lab sessions will occur at 4:30 and 5:30 pm

§ Each session is limited to 50 attendees

§ Please come dressed for hands-on learning (shorts and t-shirts)

§ Evaluation & Treatment Techniques

§ MAATA Planning & Selection Committee

§ Lori Bristow

§ NATA Research and Education Foundation

§ Dr. Marty Fontenot, PT, DPT, SCS, OCS
§ Faculty Advisor Mary Baldwin University

§ At the conclusion of lab portion of this session, participants will be able to: 

§ 1. Perform selected neural tensioning techniques to assess patients 
suffering from peripheral nervous system pathology. 

§ 2. Appropriately apply neurodynamic treatment techniques to address 
upper and lower extremity pathologies. 

§ 3. Incorporate neural mobilization into the overall treatment plan of a 
patient with a musculoskeletal pathology.
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§ Referenced in 20 different studies

§ Overall good sensitivity

§ Pain below 70 degrees hip flexion usually 
indicates HNP or sciatic nerve involvement
§ 0-30 Mechanical LBP or Hip
§ 30-50 Sciatic Nerve
§ 70-90 SIJ

§ Normal HS flexibility is 70 degrees or more

Reliabilit y Sensitivity Specificity + LR - LR

0.32-0.92 0.16-0.97 0.10-0.89 1.03-4.72 0.05-0.90

Mixed Above 0.8 Below 0.5 Below 2.0 ~ 0.40

§ Option 2
§ One end remains fixed

§ Clinician manipulates slack/tension 
on the distal end

§ Controlled, Consistent, Rhythmic 
motion

§ Begin with small range

§ DO NOT REPRODUCE / INCREASE 
SYMPTOMS

§ Need to know available range of 
motion, to the point  of symptoms

§ Depress shoulder

§ Abduct shoulder to 110º

§ Supinate forearm

§ Extend wrist

§ Extends fingers

§ Extends elbow

Reliabilit y Sensitivity Specificity + LR - LR

0.76 0.97 0.22 1.24 0.14

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Depress shoulder

§ Abduct shoulder to 10º 

§ Pronate forearm

§ Flex & UD wrist

§ Flex fingers

§ IR shoulder

§ Extend elbow

Reliabilit y Sensitivity Specificity + LR - LR

0.83 0.72 0.33 1.07 0.84

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Depress shoulder

§ Abduct shoulder to 90º 

§ Supinate forearm

§ Extend & RD wrist

§ Extend fingers

§ ER shoulder

§ Flex elbow

Reliabilit y Sensitivity Specificity + LR - LR

N/A N/A N/A N/A N/A

Wa inner R, Fritz J, Irrgang J, Boninger M, DelittoA, Allison S . Relia bility  and dia gnostic  ac cura c y of the c linic al exa m ina tion and patient self-report m easures for 
c erv ic a l ra dic ulopa thy. S pine. 2003 ;28(1):307-319

§ Option 1
§ Provide slack at  one end

§ Take up slack at  the other
§ Alternate rhythmically
§ Begin with small range

§ DO NOT REPRODUCE / INCREASE 
SYMPTOMS

§ Need to know available range of 
motion, to the point  of symptoms
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§ Depress shoulder

§ Abduct shoulder to 10º

§ Supinate forearm

§ Extend wrist

§ Extends fingers

§ ER shoulder

§ Extends elbow

Reliabilit y Sensitivity Specificity + LR - LR

N/A N/A N/A N/A N/A

§ Treatment should not reproduce symptoms

§ If symptoms beginà end treatment session
§ Symptoms should resolve immediately

§ Need to be confident in patients ability to perform before given as 
HEP


