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Creating	Value	in	Healthcare



S E PA R AT E  Y O U R S E L F  F R O M  Y O U R  
C O M P E T I T I O N

	
“For	most	patients	with	acute	or	subacute	low	
back	pain,	clinicians	and	patients	should	
initially	select	non-pharmacologic	treatment	
with	superficial	heat,	massage,	acupuncture,	or	
spinal	manipulation.”

Qaseem	A,	Wilt	TJ,	McLean	RM,	Forciea	MA,	for	the	Clinical	Guidelines	Committee	
of	the	American	College	of	Physicians.	Noninvasive	Treatments	for	Acute,	Subacute,	
and	Chronic	Low	Back	Pain:	A	Clinical	Practice	Guideline	From	the	American	College	
of	Physicians.	Ann	Intern	Med.	[Epub	ahead	of	print	14	February	2017]	

Annals	of	Internal	Medicine

	
“Non-pharmacologic	therapies,	including	
chiropractic,	should	be	used”		

FDA	Education	Blueprint	for	Health	Care	Providers	Involved	in	the	Management	
or	Support	of	Patients	with	Pain.	May	2017.	Accessed	on	May	12,	2017	

FDA	



“Non-pharmacologic	therapy	and	non-opioid	
pharmacologic	therapy	are	preferred”		

Dowell	D,	Haegerich	TM,	Chou	R.	CDC	Guideline	for	Prescribing	Opioids	for	
Chronic	Pain-	United	States,	2016.	MMWR	Recomm	Rep	2016;65(No.	
RR-1):1–49.	

CDC
	
“Non-pharmacologic	strategies,	including	
chiropractic,	have	a	role”	

The	Official	Newsletter	of	The	Joint	Commission.	Joint	Commission	Enhances	Pain	
Assessment	and	Management	Requirements	for	Accredited	Hospitals.	July	2017	Volume	
37	Number	7.	Ahead	of	print	in	2018	Comprehensive	Accreditation	Manual	for	Hospitals.	

Joint	Commission	Online.	Revision	to	Pain	Management	Standards.	http://
www.jointcommission.org/assets/1/23/jconline_november_12_14.pdf	

Joint	Commission

	
“Prescribe	non-opioid	alternatives	including	
chiropractic"		

Attorney	General	Janet	Mills	Joins	37	States,	Territories	in	Fight	against	
Opioid	Incentives.	Accessed	9/19/17	from	http://www.	maine.gov/ag/news/
article.	shtml?id=766715		

37	State	Attorney	Generals
“Among	patients	with	acute	low	back	pain,	
spinal	manipulative	therapy	was	associated	
with	improvements	in	pain	and	function	with	
only	transient	minor	musculoskeletal	harms.”		

Paige	NM,	Miake-Lye	IM,	Booth	MS,	et	al.	Association	of	Spinal	Manipulative	
Therapy	With	Clinical	Benefit	and	Harm	for	Acute	Low	Back	Pain;	Systematic	
Review	and	Meta-analysis.	JAMA.	2017;317(14):1451-1460.	

JAMA



1.Shoulder	pain	
2.Shoulder	pain	with	weakness	upon	
activity	

3.Happens	4x	year	
4.Worse	with	overhead	lifting	activities	at	
their	job	

5.Worse	with	sleeping

Clinical Findings

• Tenderness	to	
palpation	

• Segmental	
restriction	of	the	
cervical	and	
thoracic	spine



Strain/Sprain



“35% of the patient 
with shoulder 

anterior 
impingement 

syndrome (SAIS) 
had cervical nerve 

root compression on 
the same side.” 

Dernek B, Aydomu S, Duymu TM, Adyeke L, Yardm MY, Kesikta FN, 
Sindel D, Ketenci A. The incidence of impingement syndrome in cases 
of cervical radiculopathy: An analysis of 220 cases. Journal of Back 
and Musculoskeletal Rehabilitation. 2019 Nov 29(Preprint):1-4. Link

Supraspinatus Partial/Full 
Tear

DIME Test 

Supraspinatus

External Rotation Lag 
Sign 

Teres Minor and 
Infraspinatus 

Internal Rotation 
Lag Sign 

Subscapularis



“A single rotator cuff 
corticosteroid injection 

(in the year before 
surgery) is associated 

with 1.3- 2.8 times 
increased risk of 
needing revision 

rotator cuff repair.” 

Puzzitiello RN, Patel BH, Nwachukwu BU, Allen AA, Forsythe B, 
Salzler MJ. Adverse impact of corticosteroid injection on rotator 
cuff tendon health and repair: A systematic review. Arthroscopy: 

The Journal of Arthroscopic & Related Surgery. 2019 Dec 17.  

Karjalainen	TV,	Jain	NB,	
Heikkinen	J,	Johnston	RV,	Page	
CM,	Buchbinder	R.	Surgery	for	
rotator	cuff	tears.	Cochrane	
Database	of	Systemajc	
Reviews.	2019(12).

Supraspinatus Tendinosis



Supraspinatus Tendinosis 
w/ ADL Mofication



Scapular 
Assistance

1. Strain/Sprain 
2. Supraspinatus Partial Tear 
3. Supraspinatus Tendinosis 

4. Tendinosis 
w/ ADL Mofication

1. Strain/Sprain 
2. Supraspinatus Partial Tear 
3. Supraspinatus Tendinosis 

4. Tendinosis 
w/ ADL Mofication

1. Strain/Sprain 
2. Supraspinatus Partial Tear 
3. Supraspinatus Tendinosis 

4. Tendinosis 
w/ ADL Mofication



1. Strain/Sprain 
2. Supraspinatus Partial Tear 
3. Supraspinatus Tendinosis 

4. Tendinosis 
w/ ADL Mofication

1. Strain/Sprain 
2. Supraspinatus Partial Tear 
3. Supraspinatus Tendinosis 

4. Tendinosis 
w/ ADL Mofication



6-13%





Exceptional Outcomes

● Accurate Structural Diagnosis 

● ID Complicating “Functional” Problems 

● Follow “Best Practice” Management 

● Active Patient Participation 

●Measure and Improve

1. Sternoclavicular Joint 
2. Acromioclavicular Joint 
3. Scapulothoracic Joint 
4. Glenohumeral Joint

The Shoulder



Orthopedic	testing	can	replicate	pain	or	functional	deficits	
give	an	implicit	relevance	to	patients’	symptoms	whereas,	by	
contrast,	lesions	detected	by	imaging	or	in	open	surgery	may	

actually	be	asymptomatic	(MacDonald	et	al.	2000).	



Stability Centration



Motor 
Programs



“Pitching to the age-restricted pitch count 
limit did not result in altered pitching 

mechanics or muscle activations, and no 
differences occurred between the 3 pitches 
(fastball, curveball, and change-up). These 

results support previous research that 
indicate the curveball pitch is no more 

dangerous for youth than the other pitches 
commonly thrown.” 

Oliver	GD	et	al.	Effects	of	a	Simulated	Game	on	Upper	Extremity	
Pitching	Mechanics	and	Muscle	Activations	Among	Various	Pitch	Types	
in	Youth	Baseball	Pitchers.	J	Pediatr	Orthop.	2019	Sep;39(8):387-393.		



Supraspinatus 
Infraspinatus 
Teres Minor 

Subscapularis

Kinematics at SC Joint

Kinematics at SC Joint

SC Elevation/Depression



How does SC joint motion affect glenohumeral motion? 

What are the effects observed in orthopedic exam?
SC	Protraction	&	Retraction

Protraction	and	retraction	of	the	
clavicle	occur	about	a	vertical	axis	

of	rotation.	

Do	most	patients	have	trouble	with	
Retraction	or	Protraction?	

60-180	Degrees:		
AC	and	SC	Joint	accounted	for	43%-53%

60	Degrees:	
AC	Joint	accounted	for	84.2%		
SC	Joint	accounted	for	<10%.	

Kinematics at AC Joint



Kinematics	at	the	Scapulothoracic	Joint
Elevation/Depression	

Protraction/Retraction	

Upward	Rotation/Downward	Rotation

Scapular	elevation	occurs	as	a	composite	of	SC	and	AC	joint	
rotations.	

Scapulo-thoracic	Rhythm



Scapular	Dyskinesis	
Anterior	Impingement	Syndrome	

Rotator	Cuff	Tear	
Rotator	Cuff	Rupture

The	Shoulder	Dysfunction	
Continuum



Normal	Shoulder	Kinematics	

“SICK” Scapula
Scapular	malposition	

Inferior	angle	prominence		

Coracoid	tenderness/malposition	

DysKinesis

Scapular	Dyskinesis	(SD)
	 Tightness:	

-Pec	
-Biceps	(short	head)	

 

Weakness:	
-Lower	trapezius	
-Serratus	anterior



Thoracic spinal manipulation 
immediately increases 
neuromuscular drive. In 

addition, increased serratus 
anterior muscle activity, a key 
muscle for scapular motion, is 

associated with short-term 
improvements in shoulder 

clinical outcomes.

Hegarty AK, Hsu M, Roy JS, Kardouni JR, Kutch JJ, Michener LA. Evidence for increased neuromuscular drive following spinal 
manipulation in individuals with subacromial pain syndrome. Clinical Biomechanics. 2021 Sep 21:105485. Link

Alternate	Causes	of	SD
Neurologic

• Cervical	radiculopathy	
• Peripheral	neuropathy	
• Injury	to	the	spinal	
accessory	nerve,	long 
thoracic nerve,	or	
suprascapular	nerve	

Joint	Pathology 

•AC	separation	
•A/C	instability	
•A/C	arthrosis	
• Labral	injury	
•Glenohumeral	internal	
derangement	
•Glenohumeral	instability	
• Biceps	tendinitis	
• Prior	clavicle	or	scapula	
fracture.	

Symptoms??
Anterior	or	posterosuperior	shoulder	pain	

May	radiate	inferiorly	toward	the	lateral	
deltoid	or	superiorly	into	the	trapezius	
region		

Pain	over	the	coracoid





SD	Static	Assessment

Winging

Lateral	scapular	slide	test 



SD	Dynamic	Assessment

•Limited	IR	

•Scapulohumeral	rhythm	
test		

•Scapular	dyskinesis	test.	

Scapular DyskinesisTest

Quadruped Rock Test



STM- Biceps STM- Pec Minor

STM- Upper Trapezius Scapular Mobilization



Scapular Dyskinesis Phase 1: YTWL 
Scapular Depression

Stand with your straight arms raised 
above your head in a "Y" position. 
Squeeze your shoulder blades 
together and downward throughout 
the following sequence of 
movements. Lower your 
straightened arms to shoulder 
level, into a "T" position. Next bend 
your elbows so that your fingers 
are pointing straight up while 
slightly lowering your elbows to 
make a "W". Finally, while keeping 
your elbows bent 90 degrees, 
lower your arms to your sides so 
that your elbows are touching your 
ribs to form an "L" on each side 
and squeeze. Hold each position 
for 1-2 seconds and repeat 3 sets 
of 10 repetitions, twice per day or 
as directed 

Stand	with	your	straight	arms	raised	
above	your	head	in	a	"Y"	position.	
Squeeze	your	shoulder	blades	together	
and	downward	throughout	the	following	
sequence	of	movements.	Lower	your	
straightened	arms	to	shoulder	level,	into	
a	"T"	position.	Next	bend	your	elbows	so	
that	your	fingers	are	pointing	straight	up	
while	slightly	lowering	your	elbows	to	
make	a	"W".	Finally,	while	keeping	your	
elbows	bent	90	degrees,	lower	your	arms	
to	your	sides	so	that	your	elbows	are	
touching	your	ribs	to	form	an	"L"	on	each	
side	and	squeeze.	Hold	each	position	for	
1-2	seconds	and	repeat	3	sets	of	10	
repetitions,	twice	per	day	or	as	directed	

YTWL	Scapular	Depression



Trapezuis	Stretch

Place	your	right	arm	behind	your	back	
and	grasp	your	right	wrist	with	your	left	
hand.	Laterally	flex	your	neck	to	move	
your	left	ear	toward	your	left	shoulder	as	
you	pull	your	right	arm.	Against	the	
resistance	of	your	left	hand,	attempt	to	
shrug	your	right	shoulder	for	seven	
seconds.	Relax	and	stretch	your	right	arm	
downward	as	you	bend	your	neck	further	
toward	the	left.	“Lock	in”	to	this	new	
position	and	perform	three	contract/
relax	cycles	on	each	side	twice	per	day	or	
as	directed.	

Corner	Pec	Stretch

Begin	standing,	facing	a	corner	with	
your	palms	on	the	walls	above	head	
level.	Step	toward	the	corner	and	
“lean	in”	to	stretch	your	chest	

muscles.	Against	the	resistance	of	the	
wall,	attempt	to	push	your	hands	into	
the	wall	and	toward	each	other	for	7	
seconds.	Relax	and	“lean	in”	to	

increase	the	stretch.	Lock	into	this	
new	position	and	repeat	3	contract/	
relax	cycles,	twice	per	day	or	as	

directed.



Low	Row

Attach	the	center	of	an	
elastic	exercise	band	to	a	
doorknob	or	other	sturdy	
object	in	front	of	you.	Grasp	
one	end	of	the	band	in	each	
hand	and	with	straight	arms	
at	your	side,	stretch	the	band	
backwards.	Keep	your	palms	
facing	backward	and	arms	
pointed	straight	down	
throughout	the	exercise.	

Return	to	neutral	and	repeat	
3	sets	of	10	repetitions	daily,	

or	as	directed.

Brugger	w/Band

Begin	sitting	or	standing	with	an	elastic	
exercise	band	wrapped	and	secured	
around	your	palms.	Begin	with	your	
arms	at	your	side,	elbows	bent,	

forearm's	pointing	forward.	Move	your	
hands	apart	from	each	other	to	
maximally	stretch	the	band	while	
simultaneously	rotating	your	palms	
out,	straightening	your	arms,	and	

pinching	your	shoulder	blades	together	
as	your	hands	move	behind	your	hips.	
Return	to	the	start	position	and	repeat	
3	sets	of	10	repetitions	daily,	or	as	

directed.



Golz A, Mica MC, Salazar D, Pellegrini A, Tonino P. Comparison of Scapular 
Mechanics After Activity With and Without a Targeted Compression Garment. J 

Surg Orthop Adv. 2019 Spring;28(1):18-23.

Ghaderi,	Fariba,	Jafarabadi,	Mohammad	
Asghari,	Javanshir,	Khodabakhsh.	The	clinical	and	EMG	
assessment	of	the	effects	of	stabilization	exercise	on	

nonspecific	chronic	neck	pain:	A	randomized	
controlled	trial.		Journal	of	Back	&	Musculoskeletal	

Rehabilitation	2017,	Vol.	30	Issue	2,	p211	9p.



Impingement	Syndrome

Kinematics	at	the	GH	Joint Glenohumeral	Abduction-120˚

Need	AC	translation	
SC	downward	rotation	

ST	elevation	and	posterior	tilt.



An	adult-sized	humeral	head	that	is	
rolling	up	a	glenoid	fossa	without	a	
concurrent	inferior	slide	would	
translate	through	the	10mm	
coracoacromial	space	after	only	22˚	
of	abduction.	

Importance	of	Roll	&	Slide	Arthokinematics

Scapular	vs.	Frontal	Plane	Abduction
35˚	anterior	to	the	frontal	plane	is	generally	a	more	functional	and	

natural	movement.	

Internal	Rotation	of	the	arm	decreases	Subacromial	space	due	to	the	
greater	tubercle	of	the	humerus.



Acromion	Morphology
20%	Flat”	(type	I) 

55%	“Curved”	(type	II) 
25%	“Beaked”	(type	III)	

Thomas	R,	Berquist	H.	MRI	of	the	Musculoskeletal	System	6th	edition	2012,	by	
Lippincott	Williams	&	Wilkins



SAIS  
Sport/ Occupation Risks

swimming 
baseball 
volleyball 
weightlifting 
tennis  
rowing 
archery

carpenters 
electricians 
painters 
wall paper hangers 
cleaning windows 
washing/ waxing cars

Neer Stages
• Stage I 

• younger patients 
• acute but reversible pain, swelling and hemorrhage 

• Stage II 
• middle age patients who have suffered with SAIS for 

months or years 
• tendonitis and permanent fibrosis 

• Stage III 
• prolonged irritation that has caused significant tendon 

degeneration  
• irreversible mechanical disruption of the rotator cuff 

tendon

SAIS Symptoms
• Sharp pain during 

overhead activity or while 
reaching behind the back 
to fasten a bra or close a 
zipper.   

• May develop a constant 
ache that is present at rest. 

• Nighttime pain is common, 
often disrupting sleep.  
Sleeping on the affected 
side may exacerbate pain

SAIS Clinical Evaluation
SYMPTOMS 
Limited & “Painful” ROM 

Forced passive horizontal adduction/ Cross body stretch 
“Painful Arc” (60-120 abduction) 

CLINICAL TESTS 
Hawkins-Kennedy test 
Neer test 
Empty can test 

FUNCTIONAL TESTS 
Scapular assistance test



Painful	Arc
The	patient	reports	pain	
between	60-120	degrees	of	
active	shoulder	abduction.	
Pain	decreases	above	120	
degrees.	This	test	suggests	
shoulder	impingement.	

Hawkins- Kennedy

Seated patient's arm placed 
into 90 degrees of forward 
flexion with 90 degrees of 
elbow flexion. Clinician stands 
in front and stabilizes patients 
scapula with one hand while 
gradually rotating patients 
arm downward, into internal 
rotation. Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 



Neer Test

Clinician stands behind 
patient, stabilizes the scapula 
with one hand and grasps the 
patients elbow with the other 
hand, moving their 
straightened arm into forward 
flexion until pain is reported. 
Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 

Empty Can
Aka Jobe Test Patients 
straight arm placed at 90 
degrees of elevation and 45 
degrees anterior to the 
scapular plane. Patient points 
thumb down (as to empty a 
can). Clinician stabilizes 
scapula and provides 
downward pressure on the 
patients outstretched arm. 
Pain or weakness signifies 
possible rotator cuff pathology 
involving the supraspinatus. 

1. Scapular	assistance	test	

3. Scapular	retraction	test	

5. Scapular	repositioning	test	

SAIS	Functional	Maneuvers Scapular Assistance Test



Scapular Retraction Test Scapular Repositioning Test

9/22/2017

Dr. Justin Rittenhouse
1 Over There
Highland, IL 62249

RE: Initial visit summary for Jane Sample

Dear Dr. Justin Rittenhouse:

Your patient, Jane Sample, presented to my office on 9/22/2017 with cervical spine related
symptoms. Here is a brief summary of their initial visit.

The history & physical revealed findings consistent with a diagnosis of Cervical Segmental Joint
Restriction. 

My treatment recommendations include joint manipulation, therapy modalities, myofascial release
and therapeutic exercise.

The patient will be treated 3 times per week for 2 weeks at which point I would expect in excess
of 75% improvement.

I will provide you with updates on the progress of your patient. If you would like any additional
information, please do not hesitate to contact my office. Once again, thank you for allowing me
to participate in the care of your patient.

Sincerely,

Brandon Steele

Premier Rehab | 4460 North Illinois St Swansea IL | (618) 236-3738 | www.premierrehab.com



STM- Infraspinatus STM- Subscapularis

STM- Supraspinatus STM- Teres Minor



STM- Mobilization GH Joint

Anterior	Impingement	Phase	1:		
Glenohumeral	Internal	Rotation

Begin	sitting	with	good	posture.	
Place	the	affected	arm	behind	
your	back	and	reach	towards	your	
opposite	hip.	Using	the	unaffected	
arm,	gently	pull	the	wrist	of	your	
affected	arm	further	toward	your	
opposite	hip.	A	stretch	should	be	
felt	in	the	affected	shoulder.	Pull	
gently	to	the	point	of	tightness	
ten	times.	Each	pull	should	be	
slow	and	stopped	if	you	feel	a	
sharp	pain.	This	stretch	should	be	
performed	for	ten	repetitions,	
once	per	hour	or	as	directed.	



Anterior	Impingement	Phase	1:	
Codman	Pendulum

Lean	over	a	table	using	the	
uninvolved	arm	for	support	as	
shown.	Allow	the	involved	
arm	to	hang	freely.	Use	your	
torso	to	swing	your	involved	
arm	in	a	clock-wise	circle	for	
50	repetitions.	Repeat	in	a	
counter-clockwise	circle	for	
50	repetitions.	Perform	50	
repetitions	in	each	direction	
twice	per	day	or	as	directed.	

Anterior	Impingement	Phase	1:		
Low	Row

Attach	the	center	of	an	elastic	
exercise	band	to	a	doorknob	or	
other	sturdy	object	in	front	of	
you.	Grasp	one	end	of	the	band	
in	each	hand	and	with	straight	
arms	at	your	side,	stretch	the	
band	backwards.	Keep	your	
palms	facing	backward	and	arms	
pointed	straight	down	
throughout	the	exercise.	Return	
to	neutral	and	repeat	3	sets	of	10	
repetitions	daily,	or	as	directed.



Anterior	Impingement	Phase1:	
Brugger	with	Band

Begin	sitting	or	standing	with	an	
elastic	exercise	band	wrapped	and	
secured	around	your	palms.	Begin	
with	your	arms	at	your	side,	elbows	
bent,	forearm’s	pointing	forward.	
Move	your	hands	apart	from	each	
other	to	maximally	stretch	the	band	
while	simultaneously	rotating	your	
palms	out,	straightening	your	arms,	
and	pinching	your	shoulder	blades	
together	as	your	hands	move	
behind	your	hips.	Return	to	the	
start	position	and	repeat	3	sets	of	
10	repetitions	daily,	or	as	directed.

An RCT of 80 shoulder impingement patients 
evaluated the effectiveness of adding nerve 
mobilization to standard therapy. The study 

found that patients receiving nerve 
mobilization had a nearly two-point greater 
VAS improvement (lower mean pain score 

2.15 vs. 4.90).

Akhtar	M,	Karimi	H,	Gilani	SA,	Ahmad	A,	Raza	A.	The	effectiveness	of	
routine	physiotherapy	with	and	without	neuromobilization	on	pain	and	
functional	disability	in	patients	with	shoulder	impingement	syndrome;	
a	randomized	control	clinical	trial.	BMC	Musculoskeletal	Disorders.	
2020	Dec;21(1):1-9.	Link



Rotator	Cuff	Pathology



Hypertrophic effects of concentric versus eccentric muscle 
actions: A systematic review and meta-analysis. 

J Strength Cond Res. 2017 May 5 
Schoenfeld BJ1, Ogborn D, Vigotsky AD, Franchi M, Krieger JW. 

J Back Musculoskelet Rehabil. 2017 Apr 14. doi: 
10.3233/BMR-150337. [Epub ahead of print]

Muscle function and size in the lumbar spine 
before and after a four week exercise 

intervention.
Fulford J1, Juroskova V2, Meakin JR3, Barker 

AR

RC	Predisposing	Factors

Dyskinesis/	Impingement	
Obesity	
Hypercholesterolemia	
Genetics	
History	of	corticosteroid	Injections	
Smoking	
Hypovascularity



Codman’s	Critical	Zone RC Tear Presentation

Acute
• “Tearing” or “snapping” 

feeling 
• Severe pain and weakness 

Chronic
• Older patient  
• Silent/ slow onset pain and 

weakness 
• Variable symptoms 
• Crepitus

RC	Tear	Presentation

1.Anterolateral	shoulder	
pain	

2.Provoked	by	overhead	
activity	

3.Worse	at	night

Partial	Tear



Full	Thickness	Tear Tension vs. Compression

Tendon…

-itis	
• Acute
• Stretch/ strain 

overload
• Inflammation
• Anti-inflammatory Tx

-opathy,	-osis
• Chronic
• Compressive overload
• Ischemic
• Failed Inflammation
• Pro-inflammatory Tx



Hawkins- Kennedy

Seated patient's arm placed 
into 90 degrees of forward 
flexion with 90 degrees of 
elbow flexion. Clinician stands 
in front and stabilizes patients 
scapula with one hand while 
gradually rotating patients 
arm downward, into internal 
rotation. Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 

Neer Test

Clinician stands behind 
patient, stabilizes the scapula 
with one hand and grasps the 
patients elbow with the other 
hand, moving their 
straightened arm into forward 
flexion until pain is reported. 
Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 



RC Isolated Strength Assessment

Supraspinatus (Elevation) 
Empty can/ Jobe test 
Full can 

Infraspinatus & Teres Minor (ER) 
Hornblower’s Sign/ Patte Test  

Subscapularis (IR) 
Lift off test  
Bear Hug test 
Belly Press test 

Empty Can

Aka Jobe Test Patients 
straight arm placed at 90 
degrees of elevation and 45 
degrees anterior to the 
scapular plane. Patient points 
thumb down (as to empty a 
can). Clinician stabilizes 
scapula and provides 
downward pressure on the 
patients outstretched arm. 
Pain or weakness signifies 
possible rotator cuff pathology 
involving the supraspinatus. 

Full Can 
(Supraspinatus)

The patient is seated or 
standing with the arm 
outstretched in the scapular 
plane, thumb up. The 
clinician applies a 
downward force to the 
patients arm. Pain or 
weakness signifies possible 
rotator cuff pathology 
involving the 
supraspinatus. 

Horn Blowers Sign 
(Infraspinatus/ Teres Minor)

Aka Patte Test. The patient’s 
elbow is bent to 90 degrees so 
that their forearm is pointing 
upward, as though they are 
holding a horn. The clinician 
stabilizes the elbow with one 
hand and attempts to rotate the 
patient’s arm internally while the 
patient resists with an external 
rotation counterforce. Pain or 
weakness is suggestive of teres 
minor involvement. 



Belly Press Test 
(Subscapularis)

Aka Napoleon test. The 
standing patient places their 
hand on their abdomen and 
aligns their forearm on a 
frontal plane (i.e. Napoleon 
style). The clinician attempts 
to lift the patient’s hand/arm 
away from their abdomen 
while the patient resists. Pain 
or weakness suggests 
subscapularis involvement. 

Bear Hug Test 
(Subscapularis)

The patient places the 
affected hand, palm down 
on the unaffected shoulder. 
The clinician attempts to lift 
the patient’s hand upward, 
off of their shoulder while 
the patient resists. Pain or 
weakness is suggestive of 
subscapularis muscle 
involvement. 

Lift Off Test 
(Subscapularis)

The patient is seated or 
standing and places their 
hand behind their back, palm 
facing outward. The clinician 
applies resistance as the 
patient attempts to press their 
hand away from their back 
against that resistance. Pain 
or weakness suggests 
involvement of the 
subscapularis muscle. 

Rent Sign



Drop Arm Test

The clinician abducts the patients 
straightened arm to 90 degrees and 
asks the patient to hold that position 
as the clinician removes their 
support. A positive is noted when the 
arm can be passively abducted by 
the clinician without pain, but when 
support of the arm is removed and 
the deltoid contracts suddenly, pain 
causes the patient to hunch the 
shoulder and quickly lower the arm. 
The drop arm sign is seen when 
there is pathology or a full-thickness 
tear of the supraspinatus tendon. 

Pain or weakness during 
DIME testing in the coronal 

or scapular plane 
demonstrates 93-100% 

sensitivity for full thickness 
rotator cuff tear.

Abraham	PF,	Nazal	MR,	Varady	NH,	Gillinov	SM,	Quinlan	NJ,	Alpaugh	K,	
Martin	SD.	The	New	Dynamic	Isokinetic	Manipulation	Examination	(DIME)	

is	a	Highly-Sensitive	Secondary	Screening	Tool	for	Supraspinatus	Full-
Thickness	Tears.	Journal	of	Shoulder	and	Elbow	Surgery.	2020	Jul	7.

Dynamic Isokinetic Manipulation 
Examination (DIME)

Begin	by	asking	the	patient	to	straighten	and	
internally	rotate	their	arm,	then	elevate	it	
into	full	horizontal	abduction	in	the	coronal	
plane	(straight	out	to	the	side	then	up).	The	
clinician	grasps	the	patient’s	wrist	then	
forcefully	adducts	the	patients	arm	back	to	
their	thigh	in	a	smooth	5-second	arc	as	the	
patient	maximally	resists.	The	same	
maneuvers	are	repeated	in	the	scapular	plane	
(45	degrees	forward).	Pain	or	weakness	
during	DIME	testing	in	the	coronal	or	scapular	
plane	demonstrates	very	high	sensitivity	for	
full	thickness	rotator	cuff	tear.	The	DIME	test	
should	be	compared	bilaterally,	starting	with	
the	asymptomatic	side.



If the tear is isolated 
to the supraspinatus 

tendon and no 
capsular restrictions 
are present, normal 

function of the 
glenohumeral joint 
may be possible 
during scapular 

plane abduction.”

Mattar LT, et al Journal of Shoulder and Elbow 
Surgery. 2022 Jan 26. Link

DIME	TEST Internal Rotation Lag Sign 

The	internal	rotation	lag	sign,	AKA	
modified	lift-off	test,	begins	with	the	
patient	seated	in	front	of	the	clinician,	
holding	their	arm	in	maximal	internal	
rotation	with	the	dorsum	of	their	hand	
resting	on	their	back.	The	clinician	
passively	extends	the	patient's	arm	20	
degrees	while	supporting	their	wrist	and	
elbow	with	one	hand	on	each.	The	clinician	
maintains	support	at	the	elbow	and	asks	
the	patient	to	hold	the	extended	arm	
position	as	support	is	removed	from	the	
wrist.	Inability	to	maintain	an	internally	
rotated	position	of	the	arm	suggests	full	
thickness	tear	of	the	subscapularis	tendon.

Corocoid Morphology Related to Subscapularis Tears
Journal of Shoulder and Elbow Surgery

There is a significant association 
between articular side subscapularis tear 

and the morphology of a coracoid 
process.

Kawamata J, Suenaga N, Oizumi N, Hisada Y. 
Morphology of the coracoid process as a 
predictor of articular side tear at the upper 
border of the subscapularis. Journal of 
Shoulder and Elbow Surgery. 2022 Jan 
31. Link



R/C Tear Diagnostic Cluster

	 Murel	and	Walton	demonstrated	a	98%	
probability	of	full	thickness	rotator	cuff	tear	in	
patients	exhibiting	at	least	three	of	the	following	
four	findings:			

●Age	over	60		
●Supraspintaus	weakness	(Empty	Can	Test)	
●Weakness	in	resisted	external	rotation	
●Positive	signs	of	impingement		(Neer,	Hawkins)	

“35% of the patient 
with shoulder 

anterior 
impingement 

syndrome (SAIS) 
had cervical nerve 

root compression on 
the same side.” 

Dernek B, Aydomu S, Duymu TM, Adyeke L, Yardm MY, Kesikta FN, 
Sindel D, Ketenci A. The incidence of impingement syndrome in cases 
of cervical radiculopathy: An analysis of 220 cases. Journal of Back 
and Musculoskeletal Rehabilitation. 2019 Nov 29(Preprint):1-4. Link

Arm Squeeze Test

The clinician stands behind the patient 
and uses both hands to clasp and 
squeeze the middle third of the upper 
arm with enough force to create 
moderate compression of the 
underlying muscle. Reproduction of 
arm pain (rated at least VAS 3 on a 
0-10 scale) during compression 
suggests a cervical origin. The 
rationale is that compression provokes 
a response from the relatively 
superficial peripheral nerves 
(musculocutaneous, radial, ulnar and 
median) that arise from 
hypersensitized lower cervical nerve 
roots (C5-T1). The Arm Squeeze test 
shows high sensitivity (97%), specificity 
(>91%) and inter/ intraobserver 
reliability for differentiation of 
shoulder vs. radicular pain. 
 

43.5% of extremity pain originates from the 
(asymptomatic) spine.  

  
Shoulder pain – 47% 

Elbow pain – 44% 
Wrist/Hand pain – 38% 

Hip pain – 71%  
Knee – 25% 

Ankle/Foot – 29% 

Rosedale R, Rastogi R, Kidd J, Lynch G, Supp G, Robbins SM. 
A study exploring the prevalence of Extremity Pain of Spinal 
Source (EXPOSS). Journal of Manual & Manipulative Therapy. 

2019 Sep 4:1-9. 



“Over 90.2% of [rotator cuff] patients had premature 
MRI. The use of MRI before a trial of conservative 

management in patients with: 
atraumatic shoulder pain 

minimal to no strength deficits on physical 
examination, and 

suspected cuff tendinopathy other than full-thickness 
tears  

provides negative value in the management of these 
patients, at both the individual and population level.” 

Cortes A, Quinlan NJ, Nazal MR, Upadhyaya S, Alpaugh K, Martin SD. A 
value-based care analysis of magnetic resonance imaging in patients with 

suspected rotator cuff tendinopathy and the implicated role of 
conservative management. Journal of shoulder and elbow surgery. 2019 

Nov 1;28(11):2153-60.  

“The use of MRI before a 
trial of conservative 

management in patients 
with atraumatic shoulder 

pain, minimal to no strength 
deficits on physical 
examination, and 
suspected cuff 

tendinopathy other than 
full-thickness tears 

provides negative value” 

Cortes A et al. A value-based care analysis of magnetic resonance 
imaging in patients with suspected rotator cuff tendinopathy and 

the implicated role of conservative management. J Shoulder 
Elbow Surg. 2019 Jul 4. pii: S1058-2746(19)30247-2.

“Individuals with shoulder 
impingement had a greater 
thoracic kyphosis and less 

extension ROM than 
healthy controls. These 

results suggest that 
clinicians could consider 
addressing the thoracic 

spine in patients with 
shoulder impingement.” 

Hunter DJ, Rivett DA, McKiernan S, Smith L,, Snodgrass SJ. 
Relationship Between Shoulder Impingement Syndrome and 
Thoracic Posture. Phys Ther. 2019 Dec 11. pii: pzz182. doi: 

10.1093/ptj/pzz182.  

“Active shoulder flexion 
and abduction mobility 

increase after 
manipulation of thoracic 

spine in (rotator cuff) 
patients. Subacromial 

space increases 
significantly after 

manipulation.” 

Belón-Perez, Pedro et al. Immediate Effects of Thoracic Spine 
Manipulation Upon Shoulder Functionality in Patients With Sutured 
Rotator Cuff Repair: A Prospective Study Journal of Manipulative 

& Physiological Therapeutics , Volume 41 , Issue 7 , 589 – 595



“A single rotator cuff 
corticosteroid injection (in 
the year before surgery) is 

associated with 1.3- 2.8 
times increased risk of 
needing revision rotator 

cuff repair.” 

Puzzitiello RN, Patel BH, Nwachukwu BU, Allen AA, Forsythe B, 
Salzler MJ. Adverse impact of corticosteroid injection on rotator 
cuff tendon health and repair: A systematic review. Arthroscopy: 

The Journal of Arthroscopic & Related Surgery. 2019 Dec 17.  

STM- Infraspinatus STM- Subscapularis



STM- Supraspinatus STM- Teres Minor

Mobilization GH Joint



Rotator Cuff Syndrome Phase 2: 
 Eccentric Strengthening of the Scapular 

Stabilizers

Rotator Cuff Syndrome Phase 2: 
 Eccentric Strengthening of the Teres Minor 

and Infraspinatus

Rotator Cuff Syndrome Phase 2: 
 Eccentric Strengthening of the 

Supraspinatus



BACKGROUND:

METHODS:

RESULTS:

CONCLUSIONS:

JB JS Open Access. 2018 Feb 9;3(1):e0043. doi: 10.2106/JBJS.OA.17.00043. eCollection 2018 Mar 29.

The Effect of Rotator Cuff Repair on Natural History: A Systematic
Review of Intermediate to Long-Term Outcomes.
Chalmers PN , Ross H , Granger E , Presson AP , Zhang C , Tashjian RZ .

Abstract
Rotator cuff disease can have a progressive natural history of increasing tear

size and worsening function. It remains unknown whether rotator cuff repair alters this natural
history.

A systematic review of the intermediate to long-term (minimum 5-year) results of
operative rotator cuff repair and no repair of rotator cuff injuries was performed to compare (1)
patient-based outcomes, (2) future surgical intervention, (3) future tear progression or recurrence,
and (4) tear size. The no-repair group included both conservative treatment and surgical treatment
without repair. After the application of selection criteria, 29 studies with 1,583 patients remained.
Meta-regression was conducted to adjust for baseline age, sex, tear size, and duration of follow-up.

Comparison of the repair and no-repair groups revealed no significant differences in
terms of age (p = 0.36), sex (p = 0.88), study level of evidence (p = 0.86), or Coleman methodology
score (p = 0.8). The duration of follow-up was significantly longer for the no-repair group (p =
0.004), whereas baseline tear size was significantly larger in the repair group (p = 0.014). The
percentage of patients requiring additional surgery was significantly higher in the no-repair group
after adjustment for age, sex, duration of follow-up, and tear size (9.5% higher in estimated means
between groups [95% confidence interval, 2.1% to 17%]; p = 0.012). The likelihood of a recurrent
defect (repair group) or extension of the prior tear (no-repair group) was not different between
groups after adjustment for age, sex, duration of follow-up, and tear size (p = 0.4). There were no
differences between the repair and no-repair groups in terms of the Constant score after adjustment
for age, sex, duration of follow-up, and tear size (p = 0.31). The final tear size was significantly
larger in the no-repair group than the repair group (967 mm  higher in estimated means between
groups [95% confidence interval, 771 to 1,164 mm ]; p < 0.001).

At intermediate to long-term follow-up, rotator cuff repair was associated with
decreased final tear size and decreased need for future surgery after adjusting for age, sex,
duration of follow-up, and tear size. The likelihood of a recurrent defect after rotator cuff repair did
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1. Severity of nocturnal pain and shoulder 
disability positively correlated. 

2. Presence of subscapularis tendinosis 
appears to be a predictor of nocturnal pain 
severity. 

3. Patients with positive Neer test may 
experience more nocturnal pain.

Nocturnal Shoulder Pain

Mengi A, Guler MA. Nocturnal pain in patients with rotator cuff syndrome: A prospective study. Musculoskeletal Science 
and Practice. 2022 Feb 22:102536. Link

What matters most to a person seeking specialty 
care for shoulder pain are: 

Feeling that they are getting effective care and not 
being dismissed

Maintaining meaningful activity and life roles

Replacing despair and frustration with hope and 
progress

Ulack C, Suarez J, Brown L, Ring D, Wallace S, Teisberg E. What are People That Seek Care for Rotator Cuff 
Tendinopathy Experiencing in Their Daily Life?. Journal of Patient Experience. 2022 Jan;9:23743735211069811. Link





Labral	Pathology



Anatomy

Etiology

• Repetitive Strain 
• superior compression/translation   
• sudden inferior traction. 



Etiology
Most	Often—Traumatic	

Fall	onto	an	outstretched	arm	with	the	shoulder	abducted	
and/or	flexed	forward.	

Symptoms

• Symptomatic patients often describe a deep, vague, non-
specific shoulder pain that is provoked by overhead and cross-
body activity. 

• Weakness and stiffness often accompany the disorder.  
Discomfort may limit athletic performance, particularly in 
overhead athletes who may complain of a “dead arm.”  

• Complaints of popping, clicking, grinding or catching are 
common.  

• Patients with more advanced lesions are likely to report 
symptoms associated with instability; i.e. (pinching, slipping, 
apprehension or “looseness”- especially during overhead 
activity)

Function	of	the	Biceps	Tendon

Compressive	force	to	stabilize	
the	shoulder

Function	of	Biceps	Tendon?

A:		
Depress	
the	
humeral	
head.



28%	Of	SLAP	Tears	Are	Isolated	Problems	

Snyder Classification Type 1

Type 1 injuries involve fraying or 
degeneration of the margins of the glenoid 

labrum without detachment or biceps tendon 
avulsion.  

Snyder Classification Type 2

Type 2 injuries progress to involve 
detachment of the glenoid labrum from the 

bony rim, creating a less stable biceps 
anchor that may be lifted during muscular 

contraction.

Snyder Classification Type 3

Type 3 lesions have progressed to allow a 
“bucket handle” displacement of the superior 

labrum into the glenohumeral joint.  The 
labrum maintains its attachment to the 

glenoid rim and biceps tendon.  



Snyder Classification Type 4

Type 4 lesions include the aforementioned 
dysfunction plus at least partial rupture of the 

long head of the biceps tendon.  

Evaluation



Biceps Load Test II
The patient’s shoulder is abducted 
to 120 degrees and externally 
rotated. The clinician stabilizes the 
patient’s arm while passively 
externally rotating until end range 
or patient apprehension. The 
patient then attempts to flex their 
elbow against the clinician’s 
resistance. An increase in pain 
suggests a SLAP lesion, while a 
decrease in apprehension or pain 
makes a SLAP lesion unlikely.

Compression Rotation Test
The test is performed on a 
supine patient with their shoulder 
in 90 degrees abduction and 90 
degrees elbow flexion while the 
examiner grasps the elbow and 
applies a compressive force into 
the glenohumeral joint as the 
shoulder is rotated internally and 
externally in an attempt to trap 
the labrum within the joint. The 
presence of an uncomfortable 
“clunk” suggests labral tear.

Crank Test
The seated or supine patient 
elevates their arm to 160 degrees in 
a scapular plane. The clinician 
stabilizes the shoulder with one hand 
and grasps the patient’s flexed 
elbow with the other. The clinician 
compresses the patient’s elbow to 
apply an axial load to the shoulder 
while performing passive internal 
and external rotation. Pain or 
catching suggests glenoid labrum 
involvement (tear). (The 
Compression Rotation Test is similar 
except it is performed at 90 degrees 
of elevation.)

DIFFERENTIAL DX

Potential differential diagnostic 
considerations include A/C joint 

degeneration, strain or pathology, biceps 
tendinopathy, cervical radiculopathy, brachial 

plexus injury, fracture, Bankart lesion, 
dislocation, glenohumeral degeneration, 

instability, and most commonly, rotator cuff 
pathology.   



R
adiography

Diagnostic Ultrasound

Diagnostic Ultrasound MRI



Do the results really matter?

Factors associated with failure of non-surgical 
management include

1. Older Age
2. Participation in Overhead Sports
3. Traumatic Injury
4. Positive Compression Rotation Test
5. Concomitant Rotator Cuff Injury 
6. Longer Baseball Career
7. Longer Symptomatic Period
8. Presence of a Bennett Spur

Steinmetz RG, Guth JJ, Matava MJ, Brophy RH, Smith MV. Return to Play Following Non-Surgical Management of 
Superior Labrum Anterior-Posterior Tears: A Systematic Review. Journal of Shoulder and Elbow Surgery. 2022 Jan 19. Link

Treatment



STM- Biceps
The biceps brachii muscle originates on 
the coracoid process (medial short head) 
and humeral head (lateral long head) 
and attaches to the radial tuberosity. The 
actions of the muscle include elbow 
flexion, forearm supination and shoulder 
flexion (long head only), Trigger points 
commonly develop in distal muscle 
bellies. Soft tissue manipulation includes 
ischemic compression of trigger points 
and myofascial stripping parallel to the 
muscle fibers. IASTM is an alternate 
means of stripping the muscle. 
Movement stripping may be performed 
by contacting the muscle trigger points 
and applying pressure while passively 
moving the muscle from a shortened to 
lengthened state. Contract/ relax 
stretching is performed by tensioning the 
muscle, then asking the patient to 
horizontally abduct and supinate their 
arm against resistance, followed by 
increased stretch.

STM Pec Minor
The pectoralis minor muscle originates 
on ribs 3-5 and attaches to the 
coracoid process. The actions of the 
muscle include scapular depression 
and rotation. Trigger points commonly 
develop in the muscle belly. Soft tissue 
manipulation includes ischemic 
compression of trigger points and 
myofascial stripping parallel to the 
muscle fibers. Movement stripping may 
be performed by contacting the trigger 
points and applying pressure while 
passively moving the muscle from a 
shortened to lengthened state.

STM- Upper Traps
The upper trapezuis muscle originates on the 
external occipital protuberance and medial 
nuchal ligament of the cervical and thoracic 
spinous processes and inserts on the spine of 
the scapula and lateral 1/3rd of the clavicle. 
The action of the muscle includes elevation 
and retraction of the scapula. Trigger points 
commonly develop near the scapular 
insertion. Soft tissue manipulation includes 
ischemic compression of trigger points and 
myofascial stripping parallel to the muscle 
fibers. IASTM is an alternate means of 
stripping the muscle. Movement stripping may 
be performed by contacting the trigger point 
and applying pressure while passively moving 
the muscle from a shortened to lengthened 
state. Contract/ relax stretching is performed 
by tensioning the muscle, then asking the 
patient to laterally flex their head against 
resistance, followed by increased stretch.



Cane Flexion
Stand holding a cane in both 
hands with your arms hanging 
down in front of your thighs, palms 
facing your thighs. While keeping 
your elbows straight, slowly raise 
your arms in front of your body, 
overhead in a pain-free range of 
motion. Your “good arm” may need 
to help the involved side. Return to 
the start position and repeat three 
sets of 10 repetitions twice per day 
or as directed.

Codman Pendulum
Lean over a table using the 
uninvolved arm for support as 
shown. If directed, you may hold a 
light weight in your hand to 
increase traction. Allow the 
involved arm to hang freely. Use 
your torso to swing your involved 
arm in a clock-wise circle for 50 
repetitions. Repeat in a counter-
clockwise circle for 50 repetitions. 
Perform 50 repetitions in each 
direction twice per day or as 
directed.

Scapular Clock
Place your unaffected palm behind 
your head. Extend your affected arm 
directly sideways and place your palm 
on the wall at shoulder level. Begin 
with your fingers pointing upward, 
unless otherwise directed. Imagine that 
your shoulder blade is a clock and 
rhythmically elevate and depress your 
shoulder blade between 12 and 6 
o’clock. Repeat 10 times. Next, move 
between 3 & 9 o’clock by rhythmically 
pinching your shoulder blade toward 
your spine, then moving it away. 
Repeat 10 times. Next, combine these 
movements to move your shoulder 
blade in a clockwise fashion, then 
counterclockwise 10 times each. 
Repeat twice per day or as directed.



Posterior Capsule Stretch Side 
Lying

Begin lying on your affected side 
with your elbow bent at 90 
degrees.  Stabilize your wrist on 
the affected side with your 
opposite hand. Attempt to gently 
push your wrist into the 
stabilizing hand for 7 seconds.  
Do not let the arm move during 
contraction.  Relax and slowly let 
the affected arm drop towards 
the table until it cannot go any 
further.  Repeat contract and 
relax stretching for 10 repetitions 
twice per day or as directed.

Surgery

Immediate surgical consultation is 
warranted in cases of suprascapular 

nerve compression from an associated 
paralabral cyst. 

Cost-Benefit

• The literature fails to demonstrate success for 
surgically repairing type 2 SLAP lesions with co-
existent rotator cuff tears in older patients 
(greater than 50).  

• Surgeons may elect to perform debridement, 
suturing, or excision based upon the type of 
lesion.  

• Surgical intervention should address concurrent 
shoulder pathology; i.e. rotator cuff lesions, 
degeneration, instability, etc.  

• 4-6 month post-operative rehab.  

Post Surgical Rehab

Dodson CC, Altchek DW. SLAP Lesions: An 
Update on Recognition and Treatment. 
JOSPT February 2009, Volume 39 Number 2 



Thoracic	Outlet	Syndrome
Arterial TOS

The	Other	95%



1.)	Scalene	
2.)	Pectoral	
3.)	Costoclavicular

<1% of the population 

Bilateral in 80%

Cervical  
Rib??

Injury

Posture



Etiology
•Ages	of	20-60,	with	a	peak	incidence	in	the	
fourth	decade		
•More	common	in	women	with	some	estimates	
as	high	as	9:1.		
•The	shape	of	the	chest,	including	traction	from	
pendulous	breasts	is	thought	to	promote	
“shoulder	drooping”	and	ongoing	downward	
pressure	on	the	shoulder	which	further	close	
the	thoracic	outlet.

Pain / Paresthesia / Motor Weakness  C8/T1



Evaluation



Brachial Plexus Compression 
Test

Positive when deeper palpation of 
the supraclavicular fossa elicits 
distal symptoms. Positive in up to 
68% of TOS patients. aka Morley 
test

Roos (EAST) Test
From a seated, “hands up” position, the patient repeatedly open and close 
hands with arms up. Test is positive for any form of TOS when symptoms 

are reproduced or the patient is unable to maintain this action for 3 
minutes. aka Elevated Abduction Stress Test (EAST).



Wright’s Test
The clinician monitors the 
patients radial pulse while the 
seated patients arm is taken into 
in hyperabduction and external 
rotation. A positive test results in 
diminution of pulse intensity and 
reproduction of distal symptoms. 
Reproduction of TOS complaints 
implicates pectoral involvement. 
aka stress hyperabduction test.

Adson’s Test
The clinician monitors the patients 
radial pulse while the seated 
patient rotates their head toward 
side to be tested, and performs 
cervical extension and shoulder 
external rotation with extension 
while patient takes a deep breath. 
A positive test results in diminution 
of pulse intensity and reproduction 
of distal symptoms. A positive test 
is suggestive of TOS from scalene 
involvement.

Costoclavicular Test
Clinician monitors radial pulse 
while the patient is seated 
with shoulder in extension, 
chest in exaggerated military 
posture. This maneuver is 
believed to compress the 
costoclavicular space. A 
positive test results in 
diminution of pulse intensity 
and reproduction of distal 
symptoms.



Ulnar Nerve Tension Test
The patient begins in a supine position with 
their arm at their side. The clinician flexes 
the patient’s elbow to 90 degrees and 
extends their wrist. The clinician then 
pronates the patients extended wrist and 
further flexes the elbow so that the patient’s 
finger tips are touching their shoulder. Next, 
the clinician (may need to switch hands) 
stabilizes the top of the supine patients 
shoulder and fingers with one hand, while 
the other hand externally rotates the 
patient’s arm (wrist crease moves from 
pointing up, to pointing sideways). Finally 
the patient’s shoulder is abducted. If 
complaints are reproduced, the clinician 
may have the patient ipsilaterally flex their 
neck to remove nerve tension (helping to 
differentiate between nerve irritation vs 
(non-neural) irritation of neighboring soft 
tissues.

Differential

In addition to the aforementioned vascular pathology, 
considerations for the differential diagnosis of TOS 

include: cervical radiculopathy, peripheral nerve 
entrapment, carpal tunnel syndrome, cubital tunnel 
syndrome, lateral or medial epicondylitis, complex 

regional pain syndrome, pancoast tumor with possible 
Horners syndrome (ptosis, miosis, anhidrosis), 

Raynauds disease, brachial plexus trauma, subclavian 
steal (brain ischemia post arm use), and 

somatovisceral referral from esophageal or cardiac 
pathology. 

Ulnar Nerve Floss
The ulnar nerve provides sensation to the 
medial forearm and 4th/5th digits. Adhesions 
along the course of the nerve may develop 
secondary to any traumatic or inflammatory 
process. “Nerve flossing” may help release 
adhesions and restore normal neurodynamics. 
Ulnar nerve flossing is performed by laying 
supine with the shoulder elevated and elbow 
extended. The patient is asked to slowly 
depress the shoulder and internally rotate their 
arm with fingers and wrist in extension. The 
arm is externally rotated and passively 
stretched into elbow flexion. The shoulder is 
then abducted and flexed. Flossing motions 
should not create or intensify any radicular 
complaints. The flossing pattern should be 
repeated 10 times, from the starting position to 
the end position. The patients may benefit by 
continuing self-flossing exercises at home.



Cervical Retractions

Sit or stand looking forward with good 
posture. Tuck your chin to create a 
double chin. Hold this position for 3-5 
seconds. Return to the starting 
position. Focus your vision on a spot 
on the wall to avoid neck flexion or 
extension. To progress, place a finger 
on your chin, and apply backwards 
pressure at end range. Imagine that 
your head is on drawer slides. Keep 
your mouth closed. Perform 1 set of 10 
repetitions 3-10 times per day. 
Alternately, this exercise may be 
performed standing with your back 
against a wall. Your buttocks and 
shoulder blades should be in contact 
with the wall. Tuck your chin to make a 
“double chin” until the base of your 
skull contacts the wall, relax and 
repeat as directed.

Ulnar Nerve Floss

Hold your arm in front of you with 
your elbow, wrist, and fingers 
straight as though you are getting 
ready to shake hands. Touch the tips 
of your thumb and first finger 
together to make a ring. Slowly flex 
your elbow until your hand reaches 
your face. The ring position should 
be maintained and your forefinger 
should be just beneath your eye 
socket. Slowly raise your elbow to 
flip the ring up into a “monacle” 
around your eye. Lower your arm 
back to the starting position and 
repeat 10 repetitions three times per 
day or as directed.

Scalene Stretch
While sitting or standing, reach down 
with your right arm, grasping your 
thigh or the bottom of a chair for 
stability. While looking straight ahead, 
place your left hand on top of your 
head, and gently pull your head 
sideways toward the left. Against the 
resistance of your hand, attempt to 
laterally flex your right ear toward your 
right shoulder for seven seconds. 
Relax and stretch further toward the 
left. “Lock in” to each new position, 
and do not allow any slack. Repeat 
three contract/relax cycles on each 
side twice per day or as directed.



Corner Pectoral Stretch
Begin standing, facing a corner 
with your palms on the walls 
above head level. Step toward 
the corner and “lean in” to stretch 
your chest muscles. Against the 
resistance of the wall, attempt to 
push your hands into the wall 
and toward each other for 7 
seconds. Relax and “lean in” to 
increase the stretch. Lock into 
this new position and repeat 3 
contract/ relax cycles, twice per 
day or as directed.

Are you attacking all possible 
causes of compression on the 

brachial plexus.

Surgery



Adhesive	Capsulitis	 Primary	Adhesive	Capsulitis

Patients with “primary” adhesive capsulitis are 
unable to identify the genesis of their condition. 

Secondary	Adhesive	Capsulitis

Follows	a	period	of	restricted	shoulder	motion			
• Rotator	cuff	pathology	
• Trauma	
• Surgery

Phase	1

Pre-Cursor	Phase	

• Internal	Rotation—SAIS,	Supra,	TM,	Infra	
• External	Rotation—Capsule	and		Subscapularis	

– At	0	degrees:	subscapularis	
– >45	degrees:	capsule



Phase	2

• Painful	
• Freezing	
• Angiogenesis	
• Neurogenesis

Phase	3

Phase	4

“Thawing”		
Associated	with	
progressively	

decreasing	pain	
and	stiffness.	

Incidence

2-5%	population	
10-20%	Type	1	Diabetes	
36%	Type	2	Diabetes	
Thyroid	Disease



Incidence

Peak	Incidence	40-65	yro	
Females	

Greater	risk	if	prior	episode	in	contralateral	arm

Symptoms

• Sleep	disturbances	are	common.		
• Functional	range	of	motion	deficits	limit	
reaching	overhead,	behind	the	back,	or	to	the	
side.	

• Difficulty	grooming	and	dressing.			
• Symptoms	have	generally	progressed	or	
plateaued	for	at	least	one	month	prior	to	
presentation.		



Hawkin’s	Kennedy Neer’s



Shoulder	ROM

Radiology
Radiographs	should	include	an	anterior	posterior	(AP)	view,	

supraspinatus	outlet	view,	and	an	axillary	lateral	view	

Plain	film	shoulder	radiographs	are	appropriate	to	rule	out	
pathology,	including	osteoarthritis	or	dislocation.		



What	Else	Can	Cause	Shoulder	Pain	and	
Restriction	to	ROM

fracture,	infection,	neoplasm,	calcific	tendinits,	
bursitis,	cervical	radiculopathy,	fibromyalgia,	
shoulder	impingement,	rotator	cuff	pathology,	
osteoarthritis,	systemic	arthropathy,	sprain/
strain,	and	referred	scleratogenous	pain-	
particularly	from	the	cardiac	or	digestive	

systems.	

IASTM-	GlenoHumeral	Capsule
The	glenohumeral	capsule	and	
ligaments	connect	the	humeral	head	to	
the	scapular	glenoid.	IASTM/	TFM	may	
be	utilized	over	the	ligaments	as	a	
means	of	releasing	adhesions	and	
improving	blood	flow.	Position	the	
patient	to	best	expose	the	affected	
ligament.	The	ligament	may	be	worked	
along	the	orientation	of	the	fibers	and	
in	a	cross	friction	(strumming)	fashion	
to	stimulate	a	healing	response	of	
injured	or	disorganized	tissue.	Areas	of	
scar	tissue	or	abnormal	tissue	density	
should	be	worked	for	1-3	minutes.



GH	Mobilization

Anterior,	posterior,	and	
inferior	glide	mobilizations	
performed	at	the	end	
range	of	abduction

Mobilization	Scapula

The	patient	is	prone.	The	
clinician	supports	the	patients	
abducted	and	relaxed	arm	and	
stabilizes	the	shoulder.	
Scapular	mobilization	is	
performed	by	grasping	the	
patient’s	scapula	and	
progressively	moving	it	
superiorally,	inferiorally,	and	
laterally,	to	include	
movements	of	rotation	and	
distraction	from	the	thorax.

External	Rotation	Stretch
Stand	at	the	edge	of	a	doorway	or	near	
a	wall.	Begin	with	your	arms	at	your	
side	and	your	elbows	bent	at	90	
degrees.	Place	the	affected	hand/wrist	
on	the	doorframe	or	wall	and	slowly	
turn	away	until	you	feel	a	gentle	stretch.	
Against	the	resistance	of	the	doorframe,	
rotate	your	arm	towards	your	body	for	
seven	seconds.	Relax	and	slowly	rotate	
your	body	away	from	the	doorframe	to	
increase	the	stretch.	Keep	your	elbow	
tucked	into	your	side	throughout	this	
exercise.	Perform	three	contract/relax	
cycles	on	each	side	twice	per	day	or	as	
directed.



Abduction	w/	Cane
Begin	standing	holding	a	cane	in	
front	of	your	hips	with	your	arms	at	
your	sides.	Your	involved	arm	
should	be	grasping	the	cane	palm	
out,	and	the	uninvolved	arm	
grasping	the	cane	palm	facing	your	
thigh.	Keeping	your	elbows	straight,	
use	the	uninvolved	arm	to	slowly	
push	the	involved	side	away	from	
your	body	and	upward	as	far	as	is	
comfortable.	Return	to	the	starting	
position	and	perform	three	sets	of	
10	repetitions	twice	per	day	or	as	
directed.

Flexion	w/	Cane

Stand	holding	a	cane	in	both	
hands	with	your	arms	hanging	
down	in	front	of	your	thighs,	
palms	facing	your	thighs.	While	
keeping	your	elbows	straight,	
slowly	raise	your	arms	in	front	of	
your	body,	overhead	in	a	pain-
free	range	of	motion.	Your	“good	
arm”	may	need	to	help	the	
involved	side.	Return	to	the	start	
position	and	repeat	three	sets	of	
10	repetitions	twice	per	day	or	
as	directed.

Codman	Pendulum

Lean	over	a	table	using	the	
uninvolved	arm	for	support	as	
shown.	If	directed,	you	may	hold	
a	light	weight	in	your	hand	to	
increase	traction.	Allow	the	
involved	arm	to	hang	freely.	Use	
your	torso	to	swing	your	involved	
arm	in	a	clock-wise	circle	for	50	
repetitions.	Repeat	in	a	counter-
clockwise	circle	for	50	
repetitions.	Perform	50	
repetitions	in	each	direction	
twice	per	day	or	as	directed.

Shoulder	Internal	Rotation
While	standing,	place	your	involved	arm	
behind	your	back	at	waist	level.	Place	your	
uninvolved	hand	behind	your	head	and	
grasp	a	towel	between	your	hands.	Leading	
with	your	top	arm,	pull	the	towel	up	until	
you	feel	a	stretch	in	your	involved	shoulder.	
Gradually	increase	the	stretch	over	the	
period	of	one	minute.	Perform	this	stretch	
twice	per	day.	*This	stretch	may	alternately	
be	performed	as	a	contract/relax	stretch	by	
gently	pulling	downward	on	the	towel	with	
your	involved	arm	against	the	steady	
resistance	of	your	other	arm	for	seven	
seconds.	Relax	and	gently	pull	the	towel	
upward	with	your	top	arm	to	increase	the	
stretch	in	your	shoulder.	“Lock	in”	to	each	
new	position	and	repeat	three	contract/relax	
cycles	twice	per	day	or	as	directed.



Cross	Body	Stretch

While	sitting	or	standing,	bring	
your	involved	arm	across	the	
front	of	your	upper	chest	as	
shown	in	the	picture.	Hold	the	
affected	elbow	with	your	
uninvolved	arm	and	gently	pull	
across	your	chest	until	a	stretch	
is	felt	in	the	back	of	your	
shoulder.	Relax	and	stretch	the	
arm	further	across	your	body.	
Repeat	three	stretches,	twice	per	
day	or	as	directed.

Lateral 
Epicondylopathy

Lateral epicondylitis is a common cause of elbow pain. Its management in physical medicine 
is based on medical treatment and appropriate functional rehabilitation. However no 

therapeutic option seems clearly superior to the other.



•Affects	between	1	and	3%	of	the	
population	each	year.				

•Occurs	predominantly	in	the	fourth	or	
fifth	decade	

•Affects	men	and	women	equally.			
• Strikes	the	dominant	arm	in	75%	of	cases.	
•Average	of	12	weeks	disability	in	up	to	
30%	of	those	workers	affected		

"The present findings 
suggest a potential 

association between high 
total cholesterol levels 

and lateral 
epicondylopathy."

Lee	SH,	Gong	HS,	Kim	S,	Kim	J,	Baek	GH.	Is	There	a	Relation	
Between	Lateral	Epicondylitis	and	Total	Cholesterol	Levels?.	
Arthroscopy:	The	Journal	of	Arthroscopic	&	Related	Surgery.	

2019	May	1;35(5):1379-84.

Medial epicondylitis: odds ratio (OR) 1.9 
Achilles tendinopathy: OR 3.81  
Patellar tendinopathy: OR 1.10  

Plantar fasciitis: OR 2.97  
Rotator cuff tendinopathy: OR 1.25  

Rotator cuff tear: OR 2.35  
 
 

Macchi	M,	Spezia	M,	Elli	S,	Schiaffini	G,	Chisari	E.	Obesity	Increases	the	
Risk	of	Tendinopathy,	Tendon	Tear	and	Rupture,	and	Postoperative	

Complications:	A	Systematic	Review	of	Clinical	Studies.	A	Publication	of	
The	Association	of	Bone	and	Joint	Surgeons®|	CORR®.	2020	Apr	14.

“Obesity is associated with a higher risk of tendinopathy, 
tendon tear and rupture, and complications after tendon 

surgery than non-obesity.” 



Medial epicondylitis: odds ratio (OR) 1.9 
Achilles tendinopathy: OR 3.81  
Patellar tendinopathy: OR 1.10  

Plantar fasciitis: OR 2.97  
Rotator cuff tendinopathy: OR 1.25  

Rotator cuff tear: OR 2.35  
 
 

Macchi	M,	Spezia	M,	Elli	S,	Schiaffini	G,	Chisari	E.	Obesity	
Increases	the	Risk	of	Tendinopathy,	Tendon	Tear	and	

Rupture,	and	Postoperative	Complications:	A	Systematic	
Review	of	Clinical	Studies.	A	Publication	of	The	Association	

of	Bone	and	Joint	Surgeons®|	CORR®.	2020	Apr	14.

“Obesity is associated with a higher risk of tendinopathy, 
tendon tear and rupture, and complications after tendon 

surgery than non-obesity.” 
Symptoms

• Begin	insidiously	following	overuse-type	activity	
• Localized	pain	over the lateral aspect of the elbow	

• Provoked	by	activities	that	involve	gripping	and/or	
wrist	extension.			

• Pain	may	vary	from	mild	to	sharp	severe	pain	
• Rest	may	provide	relief	



Cozens Test
The	seated	patient	partially	
extends	their	arm,	with	their	
wrist	pronated	and	slightly	
radially	deviated,	fingers	closed	
into	a	fist.	The	clinician	
stabilizes	the	elbow	with	one	
hand	while	the	patient	extends	
their	wrist	against	resistance.	
Reproduction	of	symptoms	
suggests	lateral	epicondyle	
involvement.

Mills Test

The	patient	is	seated	with	
their	arm	fully	extended.	
The	clinician	passively	
flexes	the	wrist	and	
applies	radial	deviation	to	
fully	stretch	the	wrist	
extensors.	Reproduction	
of	pain	suggests	wrist	
extensor	or	lateral	
epicondyle	involvement.



Resisted Middle Finger Extension
With	the	patient's	forearm	and	
fingers	extended,	the	examiner	
resists	middle	finger	extension.	
Reproduction	of	radial	nerve	pain	
during	this	test	suggests	
compression	of	the	radial	nerve	by	
the	extensor	carpi	radialis	brevis.	
This	test	may	also	be	positive	in	
lateral	epicondylitis	but	radial	
tunnel	irritation	is	the	likely	
diagnosis	when	this	test	is	more	
painful	than	passively	flexing	the	
fingers	and	wrist	of	an	extended	
elbow.	aka	Middle	Finger	Sign.



“Shockwave therapy significantly reduced the 
pain that accompanies tendinopathies and 
improves functionality and quality of life. It 
might be first choice because of its 
effectiveness and safety.” 

		
Dedes	V,	Stergioulas	A,	Kipreos	G,	Dede	AM,	Mitseas	
A,	Panoutsopoulos	GI.	Effectiveness	and	Safety	of	Shockwave	Therapy	
in	Tendinopathies.	Mater	Sociomed.	2018	Jun;30(2):131-146.	doi:	
10.5455/msm.2018.30.141-146.

IASTM-	Wrist	Extensors STM - Supinator 



STM – Wrist Extensors Manipulation – Mill’s Radial Head

Mobilization with Movement
Begin	with	the	patient	in	a	supine	
position,	loosely	gripping	a	rolled	
towel	in	the	affected	hand.	Their	
triceps	should	be	contacting	the	edge	
of	the	table,	forearm	extending	off	
the	edge	in	a	pronated	position.	The	
clinician	places	one	hand	under	the	
patient's	arm	near	the	elbow,	while	
grasping	the	top	of	the	patient's	
proximal	forearm	with	the	other.	The	
clinician	applies	a	downward	
mobilization	from	a	slightly	relaxed/	
flexed	position	into	full	extension.	At	
terminal	extension,	the	patient	
squeezes	the	towel	with	moderate	
force.	Mobilization	should	be	pain-
free,	if	not,	reposition	the	patient's	
arm	by	allowing	slight	supination.	
Relax	and	repeat	3	sets	of	6	
mobilizations.



“The surgical excision of 
the degenerative portion 

of the extensor carpi 
radialis brevis (ECRB) 

offers no additional 
benefit over and above 
placebo surgery for the 
management of chronic 

tennis elbow.” 

Kroslak M, Murrell GA. Surgical treatment of lateral 
epicondylitis: a prospective, randomized, double-blinded, 
placebo-controlled clinical trial. The American journal of 

sports medicine. 2018 Apr;46(5):1106-13.  

“Pitching to the age-restricted pitch 
count limit did not result in altered 

pitching mechanics or muscle 
activations, and no differences 
occurred between the 3 pitches 

(fastball, curveball, and change-up). 
These results support previous 

research that indicate the curveball 
pitch is no more dangerous for youth 

than the other pitches commonly 
thrown.” 

Oliver GD et al. Effects of a Simulated Game on Upper 
Extremity Pitching Mechanics and Muscle Activations Among 

Various Pitch Types in Youth Baseball Pitchers. J Pediatr 
Orthop. 2019 Sep;39(8):387-393.  

“The counterforce brace 
provides significant 

reduction in the 
frequency and severity of 

pain in the short term 
(2-12 weeks), as well as 

overall elbow function at 
26 weeks.” 

Kroslak	M	et	al.	Counterforce	bracing	of	lateral	epicondylitis:	a	
prospective,	randomized,	double-blinded,	placebo-controlled	
clinical	trial.	J	Shoulder	Elbow	Surg.	2019	Feb;28(2):288-295.	



“Using wrist joint splinting for a 
short duration is effective for 

improving pain intensity…[and] 
may also be effective for 

improving wrist ROM and grip 
strength in the treatment of 

patients with lateral 
epicondylitis.” 

Kachanathu	SJ,	Alenazi	AM,	Hafez	AR,	Algarni	AD,	Alsubiheen	AM.	Comparison	of	the	
effects	of	short-duration	wrist	joint	splinting	combined	with	physical	therapy	and	
physical	therapy	alone	on	the	management	of	patients	with	lateral	epicondylitis.	
European	journal	of	physical	and	rehabilitation	medicine.	2019	Aug;55(4):488-93.		

“A thoracic costovertebral T5 
mobilization shows an 

immediate positive effect on 
pain-free grip and 

sympathetic activity in 
patients with lateral 

epicondylalgia.”

Zunke	P,	Auffarth	A,	Hitzl	W,	Moursy	M.	The	effect	of	manual	therapy	to	the	
thoracic	spine	on	pain-free	grip	and	sympathetic	activity	in	patients	with	

lateral	epicondylalgia	humeri.	A	randomized,	sample	sized	planned,	placebo-
controlled,	patient-blinded	monocentric	trial.	BMC	Musculoskeletal	

Disorders.	2020	Dec;21(1):1-1.

Plasma Rich Protein injection was not superior to saline for 
relieving pain and joint functionality in chronic lateral 

epicondylitis.

Simental-Mendia M, et al Clinical rheumatology. 2020 Aug;39(8):2255-65. Link

Dextrose Prolotherapy is superior to active controls at 12 weeks 
for decreasing pain intensity and functioning for Lateral 

Epicondylitis.

Zhu M, et al.  Archives of Physical Medicine and Rehabilitation. 2022 Feb 28. Link



“This study determined that 
elbow extension, forearm 

pronation, and wrist flexion was 
the most effective eccentric 

stretching for the ECRB” 

Joong-Bae	Seo,	MD,	Sung-Hyun	Yoon,	MD,	Joon-Yeul	Lee,	
MD,	Jun-Kyom	Kim,	MD,	Jae-Sung	Yoo,	MD	What	Is	the	

Most	Effective	Eccentric	Stretching	Position	in	Lateral	Elbow	
Tendinopathy?	Clinics	in	Orthopedic	Surgery2018;10:47-54	

https://doi.org/10.4055/cios.2018.10.1.47

 
Wrist Extensor Stretch - Table 

			
			Begin	standing	near	a	table	with	
your	arm	dropped	and	elbow	
straight.		Flex	your	wrist	so	that	
your	fingers	are	pointing	away	
from	your	thigh	with	your	palm	
upward.		(Butler’s	tip	position)		
Place	your	hand	and	wrist	flat	on	
the	table	and	gently	lean	your	
shoulder	over	the	top	of	your	
hand	until	you	feel	a	stretch.		
Against	the	resistance	of	the	
table,	attempt	to	extend	your	
wrist	straight	for	seven	seconds.		
Relax	and	lean	further	over	the	
top	of	your	hand	to	increase	the	
stretch.		“Lock	in”	to	this	new	
position	and	repeat	three	
contract/relax	cycles	twice	per	
day	or	as	directed.		To	increase	
the	stretch,	make	a	fist.

 
Wrist Supination/Pronation 

			
			
			While	standing	with	your	
arm	outstretched	in	front	
of	your	abdomen,	hold	a	
weight	or	broomstick	and	
rotate	your	hand	from	
palm	up	to	palm	down	30	
times	daily	or	as	directed.



“A treatment program using 
eccentric strengthening of 

adequate intensity and 
duration seemed to be most 
effective for treating lateral 

elbow tendinopathy.” 

Chen	Z,	Baker	NA.	Effectiveness	of	eccentric	strengthening	
in	the	treatment	of	lateral	elbow	tendinopathy:	A	

systematic	review	with	meta-analysis	[published	online	
ahead	of	print,	2020	Apr	10].	J	Hand	Ther.	

2020;S0894-1130(20)30027-2.

 
Eccentric Wrist Extensors 

			
			
			Begin	sitting	with	your	forearm	
on	a	table	or	armrest	with	your	
hand	off	the	edge,	palm	down	as	
shown.		Begin	with	your	hand	in	
the	extended/up	position.		Grasp	
a	weight	with	your	hand	and	
slowly	lower	at	a	count	of	four	
seconds.		Release	the	weight	and	
use	your	healthy	arm	to	reset	to	
the	starting	position.	Repeat	
three	sets	of	10	repetitions	twice	
per	day	or	as	directed.		This	
exercise	may	alternately	be	
performed	with	an	elastic	band	
stretched	between	your	hand	
and	foot.



“Soft tissue 
calcification is likely 

iatrogenic 
complication of 

steroid injection for 
lateral epicondylitis 

patients.” 

Park	HB	et	al.	Association	of	steroid	injection	with	soft-tissue	
calcification	in	lateral	epicondylitis.	J	Shoulder	Elbow	

Surg.	2019	Feb;28(2):304-309.	

Clinical Pearls

• LE is primarily a degenerative 
condition (tendinopathy)rather than a 
chronic inflammatory process 
(tendinitis).  
* Patients may require 3-4 months for 
full recovery. 

• * 10% of patients with LE have co-
existent Radial Tunnel Syndrome- 
counterforce braces are contraindicated 
in this population.

Medial Epicondylopathy

Brandon	Steele



Medial Epicondylopathy

• 3-10	times	less	
common	than	lateral	
epicondylopathy		

• Most	prevalent	40-60	y/
o	

• Affects	men	and	
women	fairly	equally			

• Dominant	arm	in	75%	-	
82%	of	cases	



• Throwing	
• Racquet	sports	
• Bowling	
• Archery	
• Weight	lifting		
• Carpentry

90-95%		
of	sufferers		
are	not		
athletes

Risk Factors

• Poor	conditioning	
• Inadequate	warm	up	
• Improper	technique	
• Improperly-sized	
racquet	grip	

• Excessively	tightened	
racquet	strings	

• Old	or	wet	balls	

• Weakness	
• Inflexibility	
• Smoking	
• Obesity	
• Type	II	diabetes

Symptoms

• Insidious	onset	dull	aching		
• Exacerbation	with	use	
• Grip	weakness		
• ADL	limitations	-	shaking	hands,	grasping	
objects,	and	opening	jars	

• Local	swelling

Clinical Findings

• Tenderness	to	
palpation	

•Pain	on	resisted	
forearm	pronation	
or	wrist	flexion



 
Golfer’s Elbow Test 

The	test	is	performed	on	a	
seated	patient	with	their	
palms	resting	on	their	knees.	
The	clinician	grasps	the	
patient’s	hand	and	elbow	and	
simultaneously	supinates	
the	hand	while	extending	
the	wrist	and	elbow.	
Reproduction	of	pain	
suggests	medial	epicondyle	
involvement.



 
Tinel’s Sign 

The	clinician	taps	the	skin	
over	a	peripheral	nerve	
with	a	reflex	hammer.	
Reproduction	of	
neurologic	complaints	
suggests	irritation.	
Commonly	used	in	the	
diagnosis	of	peripheral	
neuropathies	involving	the	
median,	radial,	ulnar,	
peroneal	or	posterior	tibial	
nerves.	
	

DDx: Cubital Tunnel Syndrome (20%)

• Paresthesia	to	the	4th	
or	5th	digit			

• Nocturnal	symptoms		
• Positive	Tinel’s	sign	
• Elbow	flexion	test

Ulnar Nerve Tension Test

The	patient	begins	in	a	supine	position	
with	their	arm	at	their	side.	The	clinician	
flexes	the	patient’s	elbow	to	90	degrees	
and	extends	their	wrist.	The	clinician	then	
pronates	the	patients	extended	wrist	and	
further	flexes	the	elbow	so	that	the	
patient’s	finger	tips	are	touching	their	
shoulder.	Next,	the	clinician	(may	need	to	
switch	hands)	stabilizes	the	top	of	the	
supine	patients	shoulder	and	fingers	with	
one	hand,	while	the	other	hand	externally	
rotates	the	patient’s	arm	(wrist	crease	
moves	from	pointing	up,	to	pointing	
sideways).	Finally	the	patient’s	shoulder	is	
abducted.	If	complaints	are	reproduced,	
the	clinician	may	have	the	patient	
ipsilaterally	flex	their	neck	to	remove	
nerve	tension	(helping	to	differentiate	
between	nerve	irritation	vs	(non-neural)	
irritation	of	neighboring	soft	tissues.





IASTM/TFM – Wrist Flexor Tendon STM – Pronator Teres

“Conservative, non-surgical 
management is the most 
appropriate treatment for 
medial epicondylopathy.” 

Ciccotti	M	C,	Schwaetz	M	A,	Ciccotti	M	G.	Diagnosis	and	
treatment	of	medial	epicondylitis	of	the	elbow.	Clin	Sports	
Med	2004.	23693–705.705	

Treatment

• Modalities	including	ESWT,	and	laser		
• Soft	tissue	manipulation	
• Stretching,	and	myofascial	release		
• IASTM	to	release	adhesions	within	the	
common	flexor	tendon	

• Mobilization	or	manipulation	of	the	cervical	
spine,	elbow,	wrist,	and	shoulder.		

• Dry	needling	
• Eccentric	rehabilitation



 
Wrist Flexor Stretch 

		Straighten	your	arm	in	front	of	you	with	your	
hand	at	chest	level,	palm	up.		Keep	your	
elbow	locked	and	use	your	opposite	hand	to	
grasp	your	fingers	and	gently	pull	down	on	
your	fingers	until	you	feel	a	stretch	in	your	
forearm.	Keep	your	elbow	straight	
throughout	the	exercise.	Against	the	
resistance	of	your	opposite	hand,	contract	
your	wrist	and	fingers	upward	for	seven	
seconds.		Relax	and	increase	the	stretch	on	
your	wrist	and	forearm	by	pulling	downward	
and	backward	on	your	fingers.	“Lock	in”	to	
the	new	position	and	repeat	three	contract/
relax	cycles	twice	per	day	or	as	directed.

 
Wrist Flexor Stretch – Table 

				Begin	standing	with	your	palms			flat	
on	a	table	in	front	of	you.	Your	fingers	
should	be	pointed	toward	your	legs.		
Keep	the	heel	of	your	hand	on	the	
table	and	gently	lean	back	until	you	
feel	a	stretch	in	your	forearm.	Against	
the	resistance	of	the	table	or	floor,	
attempt	to	flex	your	wrist	forward	for	
seven	seconds.		Relax	and	slowly	lean	
backward	to	increase	the	stretch	in	
your	forearms.		“Lock	in”	to	each	new	
position	and	repeat	three	contract/
relax	cycles	twice	per	day	or	as	
directed.	Keep	your	entire	palm	and	
fingers	flat	on	the	table	or	floor	
throughout	the	exercise.	Alternately,	
this	exercise	may	be	performed	on	all	
fours.



 
Pronator Teres Stretch 

			Begin	with	your	elbow	bent	90	
degrees	touching	the	front	of	your	
abdomen	with	your	forearm	pointing	
straight	forward.		Your	palm	should	be	
facing	up.		With	your	opposite	hand,	
apply	a	torque	to	rotate	your	involved	
hand	outward	(thumb	moving	down.)		
Gently	straighten	your	elbow	to	
increase	tension.		Against	your	own	
resistance,	attempt	to	rotate	your	
involved	hand	inward	(palm	down)	for	
seven	seconds.		Relax	and	increase	the	
stretch,	locking	into	each	new	
position.		Perform	three	contract/relax	
cycles	twice	per	day	or	as	directed.

 
Eccentric Wrist Flexors 

			Begin	sitting	with	your	forearm	
on	a	table	or	armrest	with	your	
hand	off	the	edge,	palm	up	as	
shown.		Begin	with	your	wrist	in	
the	flexed/up	position.		Grasp	a	
weight	with	your	hand	and	slowly	
lower	at	a	count	of	four	seconds.		
Release	the	weight	and	use	your	
healthy	arm	to	reset	to	the	
starting	position.	Repeat	three	
sets	of	10	repetitions	twice	per	
day	or	as	directed.		This	exercise	
may	alternately	be	performed	
with	an	elastic	band	stretched	
between	your	hand	and	foot.



Home Care

• Selective	rest	
• Activity	modification	
• Counter-force	bracing	
• Cock-up	wrist	splint	
• Ice	&	NSAIDs	???	

Recalcitrant

• 25%	of	unmanaged	patients	will	continue	to	
experience	symptoms	for	over	one	year		

• 19%	of	patients	continue	to	experience	
symptoms	after	three	years		

• 5-26%	of	patients	experience	recurrent	
episodes	

• 40%	suffer	prolonged	discomfort



Adhesive	Capsulitis	

Primary	Adhesive	Capsulitis

Patients with “primary” adhesive capsulitis are 
unable to identify the genesis of their condition. 

Secondary	Adhesive	Capsulitis

Follows	a	period	of	restricted	shoulder	motion			
• Rotator	cuff	pathology	
• Trauma	
• Surgery

Phase	1

Pre-Cursor	Phase	

• Internal	Rotation—SAIS,	Supra,	TM,	Infra	
• External	Rotation—Capsule	and		Subscapularis	

– At	0	degrees:	subscapularis	
– >45	degrees:	capsule



Phase	2

• Painful	
• Freezing	
• Angiogenesis	
• Neurogenesis

Phase	3

Phase	4

“Thawing”		
Associated	with	
progressively	

decreasing	pain	
and	stiffness.	

Incidence

2-5%	population	
10-20%	Type	1	Diabetes	
36%	Type	2	Diabetes	
Thyroid	Disease



Incidence

Peak	Incidence	40-65	yro	
Females	

Greater	risk	if	prior	episode	in	contralateral	arm

Symptoms

• Sleep	disturbances	are	common.		
• Functional	range	of	motion	deficits	limit	
reaching	overhead,	behind	the	back,	or	to	the	
side.	

• Difficulty	grooming	and	dressing.			
• Symptoms	have	generally	progressed	or	
plateaued	for	at	least	one	month	prior	to	
presentation.		



Hawkins- Kennedy

Seated patient's arm placed 
into 90 degrees of forward 
flexion with 90 degrees of 
elbow flexion. Clinician stands 
in front and stabilizes patients 
scapula with one hand while 
gradually rotating patients 
arm downward, into internal 
rotation. Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 

Neer Test

Clinician stands behind 
patient, stabilizes the scapula 
with one hand and grasps the 
patients elbow with the other 
hand, moving their 
straightened arm into forward 
flexion until pain is reported. 
Used to assess for 
impingement as well as the 
integrity of the rotator cuff 
tendons and glenoid labrum. 



Shoulder	ROM

Radiology
Radiographs	should	include	an	anterior	posterior	(AP)	view,	

supraspinatus	outlet	view,	and	an	axillary	lateral	view	

Plain	film	shoulder	radiographs	are	appropriate	to	rule	out	
pathology,	including	osteoarthritis	or	dislocation.		



What	Else	Can	Cause	Shoulder	Pain	and	
Restriction	to	ROM

fracture,	infection,	neoplasm,	calcific	tendinits,	
bursitis,	cervical	radiculopathy,	fibromyalgia,	
shoulder	impingement,	rotator	cuff	pathology,	
osteoarthritis,	systemic	arthropathy,	sprain/
strain,	and	referred	scleratogenous	pain-	
particularly	from	the	cardiac	or	digestive	

systems.	

IASTM-	GlenoHumeral	Capsule
The	glenohumeral	capsule	and	
ligaments	connect	the	humeral	head	to	
the	scapular	glenoid.	IASTM/	TFM	may	
be	utilized	over	the	ligaments	as	a	
means	of	releasing	adhesions	and	
improving	blood	flow.	Position	the	
patient	to	best	expose	the	affected	
ligament.	The	ligament	may	be	worked	
along	the	orientation	of	the	fibers	and	
in	a	cross	friction	(strumming)	fashion	
to	stimulate	a	healing	response	of	
injured	or	disorganized	tissue.	Areas	of	
scar	tissue	or	abnormal	tissue	density	
should	be	worked	for	1-3	minutes.



STM-	Pec	Major
The	pectoralis	minor	muscle	
originates	on	ribs	3-5	and	attaches	
to	the	coracoid	process.	The	actions	
of	the	muscle	include	scapular	
depression	and	rotation.	Trigger	
points	commonly	develop	in	the	
muscle	belly.	Soft	tissue	
manipulation	includes	ischemic	
compression	of	trigger	points	and	
myofascial	stripping	parallel	to	the	
muscle	fibers.	Movement	stripping	
may	be	performed	by	contacting	the	
trigger	points	and	applying	pressure	
while	passively	moving	the	muscle	
from	a	shortened	to	lengthened	
state.

STM-	Subscapularis
The	subscapularis	muscle	originates	on	the	
undersurface	of	the	scapula	and	attaches	to	
the	lesser	tubercle	of	the	humerus.	The	
actions	of	the	muscle	include	shoulder	
internal	rotation	and	glenohumeral	
stabilization.	Trigger	points	commonly	
develop	in	muscle	belly.	Soft	tissue	
manipulation	includes	ischemic	compression	
of	trigger	points	and	myofascial	stripping	
parallel	to	the	muscle	fibers.	Movement	
stripping	may	be	performed	by	contacting	
the	muscle	trigger	points	and	applying	
pressure	while	passively	abducting	the	
humerus.	Clinicians	should	recognize	the	
presence	of	sensitive	neurovascular	
structures	in	this	region	and	be	judicious	
when	performing	STM.

STM-	Supraspinatus
The	supraspinatus	muscle	originates	on	the	
supraspinous	process	of	the	scapula	and	
attaches	to	the	greater	tubercle	of	the	
humerus.	The	actions	of	the	muscle	include	
shoulder	abduction	and	glenohumeral	
stabilization.	Trigger	points	commonly	
develop	in	muscle	belly.	Soft	tissue	
manipulation	includes	ischemic	compression	
of	trigger	points	and	myofascial	stripping	
parallel	to	the	muscle	fibers.	IASTM	is	an	
alternate	means	of	stripping	the	muscle.	
Movement	stripping	may	be	performed	by	
contacting	the	muscle	distally	and	applying	
pressure	while	passively	moving	the	muscle	
from	a	shortened	to	lengthened	state	by	
having	the	patient	reach	behind	their	back.

GH	Mobilization

Anterior,	posterior,	and	
inferior	glide	mobilizations	
performed	at	the	end	
range	of	abduction



Mobilization	Scapula

The	patient	is	prone.	The	
clinician	supports	the	patients	
abducted	and	relaxed	arm	and	
stabilizes	the	shoulder.	
Scapular	mobilization	is	
performed	by	grasping	the	
patient’s	scapula	and	
progressively	moving	it	
superiorally,	inferiorally,	and	
laterally,	to	include	
movements	of	rotation	and	
distraction	from	the	thorax.

External	Rotation	Stretch
Stand	at	the	edge	of	a	doorway	or	near	
a	wall.	Begin	with	your	arms	at	your	
side	and	your	elbows	bent	at	90	
degrees.	Place	the	affected	hand/wrist	
on	the	doorframe	or	wall	and	slowly	
turn	away	until	you	feel	a	gentle	stretch.	
Against	the	resistance	of	the	doorframe,	
rotate	your	arm	towards	your	body	for	
seven	seconds.	Relax	and	slowly	rotate	
your	body	away	from	the	doorframe	to	
increase	the	stretch.	Keep	your	elbow	
tucked	into	your	side	throughout	this	
exercise.	Perform	three	contract/relax	
cycles	on	each	side	twice	per	day	or	as	
directed.

Abduction	w/	Cane
Begin	standing	holding	a	cane	in	
front	of	your	hips	with	your	arms	at	
your	sides.	Your	involved	arm	
should	be	grasping	the	cane	palm	
out,	and	the	uninvolved	arm	
grasping	the	cane	palm	facing	your	
thigh.	Keeping	your	elbows	straight,	
use	the	uninvolved	arm	to	slowly	
push	the	involved	side	away	from	
your	body	and	upward	as	far	as	is	
comfortable.	Return	to	the	starting	
position	and	perform	three	sets	of	
10	repetitions	twice	per	day	or	as	
directed.



Flexion	w/	Cane

Stand	holding	a	cane	in	both	
hands	with	your	arms	hanging	
down	in	front	of	your	thighs,	
palms	facing	your	thighs.	While	
keeping	your	elbows	straight,	
slowly	raise	your	arms	in	front	of	
your	body,	overhead	in	a	pain-
free	range	of	motion.	Your	“good	
arm”	may	need	to	help	the	
involved	side.	Return	to	the	start	
position	and	repeat	three	sets	of	
10	repetitions	twice	per	day	or	
as	directed.

Codman	Pendulum

Lean	over	a	table	using	the	
uninvolved	arm	for	support	as	
shown.	If	directed,	you	may	hold	
a	light	weight	in	your	hand	to	
increase	traction.	Allow	the	
involved	arm	to	hang	freely.	Use	
your	torso	to	swing	your	involved	
arm	in	a	clock-wise	circle	for	50	
repetitions.	Repeat	in	a	counter-
clockwise	circle	for	50	
repetitions.	Perform	50	
repetitions	in	each	direction	
twice	per	day	or	as	directed.

Shoulder	Internal	Rotation
While	standing,	place	your	involved	arm	
behind	your	back	at	waist	level.	Place	your	
uninvolved	hand	behind	your	head	and	
grasp	a	towel	between	your	hands.	Leading	
with	your	top	arm,	pull	the	towel	up	until	
you	feel	a	stretch	in	your	involved	shoulder.	
Gradually	increase	the	stretch	over	the	
period	of	one	minute.	Perform	this	stretch	
twice	per	day.	*This	stretch	may	alternately	
be	performed	as	a	contract/relax	stretch	by	
gently	pulling	downward	on	the	towel	with	
your	involved	arm	against	the	steady	
resistance	of	your	other	arm	for	seven	
seconds.	Relax	and	gently	pull	the	towel	
upward	with	your	top	arm	to	increase	the	
stretch	in	your	shoulder.	“Lock	in”	to	each	
new	position	and	repeat	three	contract/relax	
cycles	twice	per	day	or	as	directed.

Cross	Body	Stretch

While	sitting	or	standing,	bring	
your	involved	arm	across	the	
front	of	your	upper	chest	as	
shown	in	the	picture.	Hold	the	
affected	elbow	with	your	
uninvolved	arm	and	gently	pull	
across	your	chest	until	a	stretch	
is	felt	in	the	back	of	your	
shoulder.	Relax	and	stretch	the	
arm	further	across	your	body.	
Repeat	three	stretches,	twice	per	
day	or	as	directed.



Lateral Elbow Pain
Lateral epicondylitis is a common cause of elbow pain. Its management in physical medicine is 
based on medical treatment and appropriate functional rehabilitation. However no therapeutic 

option seems clearly superior to the other.

•Affects	between	1	and	3%	of	the	
population	each	year.				

•Occurs	predominantly	in	the	fourth	or	
fifth	decade	

•Affects	men	and	women	equally.			
• Strikes	the	dominant	arm	in	75%	of	
cases.	

•Average	of	12	weeks	disability	in	up	to	
30%	of	those	workers	affected		



"The present findings 
suggest a potential 

association between 
high total cholesterol 

levels and lateral 
epicondylopathy."

Lee	SH,	Gong	HS,	Kim	S,	Kim	J,	Baek	GH.	Is	There	a	Relation	Between	Lateral	
Epicondylitis	and	Total	Cholesterol	Levels?.	Arthroscopy:	The	Journal	of	

Arthroscopic	&	Related	Surgery.	2019	May	1;35(5):1379-84.

Medial epicondylitis: odds ratio (OR) 1.9 
Achilles tendinopathy: OR 3.81  
Patellar tendinopathy: OR 1.10  

Plantar fasciitis: OR 2.97  
Rotator cuff tendinopathy: OR 1.25  

Rotator cuff tear: OR 2.35  
 
 

Macchi	M,	Spezia	M,	Elli	S,	Schiaffini	G,	Chisari	E.	Obesity	
Increases	the	Risk	of	Tendinopathy,	Tendon	Tear	and	

Rupture,	and	Postoperative	Complications:	A	Systematic	
Review	of	Clinical	Studies.	A	Publication	of	The	Association	

of	Bone	and	Joint	Surgeons®|	CORR®.	2020	Apr	14.

“Obesity is associated with a higher risk of tendinopathy, 
tendon tear and rupture, and complications after tendon 

surgery than non-obesity.” 
Symptoms

• Begin	insidiously	following	overuse-type	
activity	

• Localized	pain	over the lateral aspect of 
the elbow	

• Provoked	by	activities	that	involve	
gripping	and/or	wrist	extension.			

• Pain	may	vary	from	mild	to	sharp	severe	
pain	

• Rest	may	provide	relief	

*13



Cozens Test

The	seated	patient	partially	extends	
their	arm,	with	their	wrist	pronated	
and	slightly	radially	deviated,	fingers	

closed	into	a	fist.	The	clinician	
stabilizes	the	elbow	with	one	hand	
while	the	patient	extends	their	wrist	
against	resistance.	Reproduction	of	

symptoms	suggests	lateral	
epicondyle	involvement.



Mills Test

The	patient	is	seated	
with	their	arm	fully	

extended.	The	clinician	
passively	flexes	the	wrist	

and	applies	radial	
deviation	to	fully	stretch	
the	wrist	extensors.	
Reproduction	of	pain	
suggests	wrist	extensor	
or	lateral	epicondyle	

involvement.

Resisted Middle Finger Extension

With	the	patient's	forearm	
and	fingers	extended,	the	
examiner	resists	middle	finger	
extension.	Reproduction	of	
radial	nerve	pain	during	this	
test	suggests	compression	of	
the	radial	nerve	by	the	
extensor	carpi	radialis	brevis.	
This	test	may	also	be	positive	
in	lateral	epicondylitis	but	
radial	tunnel	irritation	is	the	
likely	diagnosis	when	this	test	
is	more	painful	than	passively	
flexing	the	fingers	and	wrist	of	
an	extended	elbow.	aka	
Middle	Finger	Sign.

“Shockwave therapy significantly reduced the pain 
that accompanies tendinopathies and improves 
functionality and quality of life. It might be first choice 
because of its effectiveness and safety.” 

		
Dedes	V,	Stergioulas	A,	Kipreos	G,	Dede	AM,	Mitseas	
A,	Panoutsopoulos	GI.	Effectiveness	and	Safety	of	Shockwave	Therapy	
in	Tendinopathies.	Mater	Sociomed.	2018	Jun;30(2):131-146.	doi:	
10.5455/msm.2018.30.141-146.



IASTM-	Wrist	Extensors

STM - Supinator STM – Wrist Extensors



Manipulation – Mill’s Radial Head Mobilization with Movement
Begin	with	the	patient	in	a	
supine	position,	loosely	
gripping	a	rolled	towel	in	
the	affected	hand.	Their	
triceps	should	be	contacting	
the	edge	of	the	table,	
forearm	extending	off	the	
edge	in	a	pronated	position.	
The	clinician	places	one	
hand	under	the	patient's	
arm	near	the	elbow,	while	
grasping	the	top	of	the	
patient's	proximal	forearm	
with	the	other.	The	clinician	
applies	a	downward	
mobilization	from	a	slightly	
relaxed/	flexed	position	into	
full	extension.	At	terminal	
extension,	the	patient	

“The surgical excision of 
the degenerative portion 

of the extensor carpi 
radialis brevis (ECRB) 

offers no additional 
benefit over and above 
placebo surgery for the 
management of chronic 

tennis elbow.” 

Kroslak M, Murrell GA. Surgical treatment of lateral 
epicondylitis: a prospective, randomized, double-blinded, 
placebo-controlled clinical trial. The American journal of 

sports medicine. 2018 Apr;46(5):1106-13.  



“Pitching to the age-restricted pitch 
count limit did not result in altered 

pitching mechanics or muscle 
activations, and no differences occurred 

between the 3 pitches (fastball, 
curveball, and change-up). These 

results support previous research that 
indicate the curveball pitch is no more 

dangerous for youth than the other 
pitches commonly thrown.” 

Oliver GD et al. Effects of a Simulated Game on Upper 
Extremity Pitching Mechanics and Muscle Activations 

Among Various Pitch Types in Youth Baseball Pitchers. J 
Pediatr Orthop. 2019 Sep;39(8):387-393.  

“The counterforce 
brace provides 

significant reduction in 
the frequency and 

severity of pain in the 
short term (2-12 
weeks), as well as 

overall elbow function 
at 26 weeks.” 

Kroslak	M	et	al.	Counterforce	bracing	of	lateral	
epicondylitis:	a	prospective,	randomized,	double-

blinded,	placebo-controlled	clinical	trial.	J	
Shoulder	Elbow	Surg.	2019	Feb;28(2):288-295.	

“Using wrist joint splinting for 
a short duration is effective 

for improving pain intensity…
[and] may also be effective 

for improving wrist ROM and 
grip strength in the treatment 

of patients with lateral 
epicondylitis.” 

Kachanathu	SJ,	Alenazi	AM,	Hafez	AR,	Algarni	AD,	Alsubiheen	AM.	Comparison	of	
the	effects	of	short-duration	wrist	joint	splinting	combined	with	physical	therapy	and	
physical	therapy	alone	on	the	management	of	patients	with	lateral	epicondylitis.	
European	journal	of	physical	and	rehabilitation	medicine.	2019	Aug;55(4):488-93.		



“This study determined that 
elbow extension, forearm 

pronation, and wrist flexion was 
the most effective eccentric 

stretching for the ECRB” 

Joong-Bae	Seo,	MD,	Sung-Hyun	Yoon,	MD,	Joon-Yeul	Lee,	
MD,	Jun-Kyom	Kim,	MD,	Jae-Sung	Yoo,	MD	What	Is	the	
Most	Effective	Eccentric	Stretching	Position	in	Lateral	

Elbow	Tendinopathy?	Clinics	in	Orthopedic	
Surgery2018;10:47-54	https://doi.org/10.4055/

cios.2018.10.1.47

 
Wrist Extensor Stretch - Table 

			
			 Begin	standing	near	a	table	with	

your	arm	dropped	and	elbow	
straight.		Flex	your	wrist	so	that	
your	fingers	are	pointing	away	
from	your	thigh	with	your	palm	
upward.		(Butler’s	tip	position)		
Place	your	hand	and	wrist	flat	on	
the	table	and	gently	lean	your	
shoulder	over	the	top	of	your	
hand	until	you	feel	a	stretch.		
Against	the	resistance	of	the	
table,	attempt	to	extend	your	
wrist	straight	for	seven	seconds.		
Relax	and	lean	further	over	the	
top	of	your	hand	to	increase	the	
stretch.		“Lock	in”	to	this	new	
position	and	repeat	three	
contract/relax	cycles	twice	per	
day	or	as	directed.		To	increase	
the	stretch,	make	a	fist.



 
Wrist Supination/Pronation 

			
			
			While	standing	with	
your	arm	outstretched	
in	front	of	your	
abdomen,	hold	a	
weight	or	broomstick	
and	rotate	your	hand	
from	palm	up	to	palm	
down	30	times	daily	or	
as	directed.

“A treatment program using 
eccentric strengthening of 

adequate intensity and 
duration seemed to be 

most effective for treating 
lateral elbow tendinopathy.” 

Chen	Z,	Baker	NA.	Effectiveness	of	eccentric	
strengthening	in	the	treatment	of	lateral	elbow	
tendinopathy:	A	systematic	review	with	meta-

analysis	[published	online	ahead	of	print,	2020	Apr	
10].	J	Hand	Ther.	2020;S0894-1130(20)30027-2.

 
Eccentric Wrist Extensors 

			
			
			Begin	sitting	with	your	forearm	
on	a	table	or	armrest	with	your	
hand	off	the	edge,	palm	down	
as	shown.		Begin	with	your	hand	
in	the	extended/up	position.		
Grasp	a	weight	with	your	hand	
and	slowly	lower	at	a	count	of	
four	seconds.		Release	the	
weight	and	use	your	healthy	
arm	to	reset	to	the	starting	
position.	Repeat	three	sets	of	10	
repetitions	twice	per	day	or	as	
directed.		This	exercise	may	
alternately	be	performed	with	
an	elastic	band	stretched	
between	your	hand	and	foot.



“Soft tissue 
calcification is likely 

iatrogenic 
complication of 

steroid injection for 
lateral epicondylitis 

patients.” 

Park	HB	et	al.	Association	of	steroid	injection	
with	soft-tissue	calcification	in	lateral	

epicondylitis.	J	Shoulder	Elbow	Surg.	2019	
Feb;28(2):304-309.	

Clinical Pearls

• LE is primarily a degenerative 
condition (tendinopathy)rather 
than a chronic inflammatory 
process (tendinitis).  
* Patients may require 3-4 
months for full recovery. 

• * 10% of patients with LE have 
co-existent Radial Tunnel 
Syndrome- counterforce 
braces are contraindicated in 
this population.



Carpal Tunnel 
Syndrome

Carpal Tunnel Syndrome

• Affects	3-5%	of	the	general	population		
• More	common	in	dominant	hand	
• Female	to	male	ratio	of	at	least	2	or	3:1		
• Adults	age	45-60		
• White	adults	are	affected	2-3	times	more	
commonly	than	black	adults

Carpal	tunnel	syndrome	
patients	demonstrate	

diminished	motion	of	the	
median	nerve	and	fibrotic	
changes	in	the	subsynovial	
connective	tissue	within	the	

carpal	tunnel.

Hosseini-Farid M, Schrier VJ, Starlinger J, Zhao C, Amadio PC. Carpal tunnel syndrome treatment and the subsequent 
alterations in tendon and connective tissue dynamics. Clinical Biomechanics. 2021 Jul 24:105440. Link



“Up to 20% of carpal 
tunnel syndrome CTS 
patients demonstrate 

cutaneous findings 
involving the affected 

digits.” 

Egger	A,	Tosti	A.	Carpal	Tunnel	Syndrome	and	Associated	Nail	
Changes:	Review	and	Examples	from	the	Author’s	Practice.	Journal	

of	the	American	Academy	of	Dermatology.	2020	Mar	19.

Sensitivity

• Paresthesia	in	a	median	nerve	distribution	with	
nocturnal	awakening	-	77.4%	

• Phalen	sign	-	52.8%	
• Hoffman-Tinel	sign	-	37.7%	

Hegmann	KT	et	al.		Median	Nerve	Symptoms,	Signs,	and	
Electrodiagnostic	Abnormalities	Among	Working	Adults.	J	Am	
Acad	Orthop	Surgery.	2018	Jul	19.

“A total of 174 
extremities in 146 

(CTS) patients were 
included in the study. 
Pronator syndrome 
was diagnosed in 22 
extremities (12%).”

Özdemir	A,	Acar	MA,	Güleç	A,	Durgut	F,	Cebeci	H.	Clinical,	Radiological,	and	
Electrodiagnostic	Diagnosis	of	Pronator	Syndrome	Concurrent	With	Carpal	

Tunnel	Syndrome.	The	Journal	of	Hand	Surgery.	2020	Jul	22.	



“A significant positive 
correlation was 

observed between 
CAD and a previous 
diagnosis of carpal 
tunnel syndrome.”

Chang	YC,	Chiang	JH,	Lay	IS,	Lee	YC.	Increased	Risk	of	Coronary	Artery	Disease	
in	People	with	a	Previous	Diagnosis	of	Carpal	Tunnel	Syndrome:	A	Nationwide	

Retrospective	Population-Based	Case-Control	Study.	Biomed	Res	Int.	
2019;2019:3171925.	Published	2019	Mar	3.

“Intraneural blood flow velocity is dependent on 
median nerve function and wrist posture such 

that patients with mild CTS are more susceptible 
to the effects of non-neutral wrist postures. This 

study stresses the importance of limiting 
exposure to non-neutral wrist postures in 
patients with early signs of the condition.”  

Zuniga	AF,	Ghavanini	AA,	Israelian	G,	Keir	PJ.	Blood	flow	velocity	but	not	
tendon	mechanics	relates	to	nerve	function	in	carpal	tunnel	syndrome	
patients.	Journal	of	the	Neurological	Sciences.	2020	Jan	21:116694.		



Sprouse	RA	et	al.	Braces	and	Splints	for	Common	
Musculoskeletal	Conditions.	Am	Fam	Physician.	2018	Nov	

15;98(10):570-576.

“A	wrist	splint	has	
short-term	

effectiveness	in	
treating	symptoms	of	

carpal	tunnel	
syndrome	but	may	not	
be	more	effective	than	
other	conservative	

therapies.”	

“Manual therapy, including 
desensitization maneuvers of 
the central nervous system, 

has been found to be equally 
effective but less costly (i.e., 

more cost-effective) than 
surgery for women with CTS.” 

Fernandez-De-Las-Penas	C,	Ortega-Santiago	R,	Díaz	HF,	Salom-Moreno	J,	Cleland	JA,	Pareja	
JA,	Arias-Buría	JL.	Cost-Effectiveness	Evaluation	of	Manual	Physical	Therapy	Versus	Surgery	for	
Carpal	Tunnel	Syndrome:	Evidence	From	a	Randomized	Clinical	Trial.	journal	of	orthopaedic	&	

sports	physical	therapy.	2019	Feb;49(2):55-63.		

Fernández-de-Las-Peñas	C,	Arias-Buría	JL,	Cleland	JA,	Pareja	JA,	Plaza-Manzano	G,	Ortega-
Santiago	R.	Manual	Therapy	Versus	Surgery	for	Carpal	Tunnel	Syndrome:	4-Year	Follow-up	

From	a	Randomized	Controlled	Trial.	Physical	Therapy.	2020	Aug	6.

“The use of manual therapy based on 
neurodynamic techniques maintains the 

beneficial effects 6 months after therapy in 
CTS patients.” (With regards to pain reduction, 
symptom severity, and strength improvement) 

Wolny	T,	Linek	P.	Long-term	patient	observation	after	conservative	
treatment	of	carpal	tunnel	syndrome:	a	summary	of	two	randomised	

controlled	trials.	Peer	J.	2019	Nov	8;7:e8012.	

 

Median Nerve Floss 

			Begin	with	your	elbow,	wrist,	and	
fingers	bent	with	your	hand	at	chest	
level,	palm	up.		Your	head	should	be	
leaning	toward	the	side	of	the	arm	
that	you	are	flossing.		As	you	
simultaneously	move	your	head	
toward	the	opposite	shoulder,	also	
move	your	arm	down	across	the	front	
of	your	chest	out	to	the	side	of	your	
hip.		As	your	wrist	and	fingers	move	
into	extension,	follow	your	hands	
motion	with	your	eyes.		Return	to	the	
start	position	and	repeat	three	sets	of	
10	repetitions	twice	per	day	or	as	
directed.



 

Median Nerve Glide 

			Begin	by	making	a	fist.		First,	flex	
your	fist	downward,	then	bring	
your	wrist	back	to	a	neutral	
position.		Straighten	your	fingers	
and	thumb	so	that	all	five	tips	are	
pointing	forward.		Bend	your	wrist	
back/up	as	to	make	a	“stop”	
motion	and	move	your	thumb	
away	from	your	palm.		Turn	your	
wrist	palm	up.		Use	your	opposite	
hand	to	pull	your	thumb	further	
away	from	your	palm.		Perform	20	
repetitions	twice	per	day	or	as	
directed.

“Myofascial stretching of 
the carpal ligament 
showed statistically 

significant 
improvements…in 

numbness, tingling, pinch 
strength, and symptom 

severity.”

Shem	K,	Wong	J,	Dirlikov	B.	Effective	self-stretching	of	carpal	ligament	
for	the	treatment	of	carpal	tunnel	syndrome:	A	double-blinded	

randomized	controlled	study.	Journal	of	Hand	Therapy.	2020	May	1.



For the treatment and prevention of carpal tunnel syndrome, 
results suggest that attention should be given to slight radial-
ulnar deviation postures (<10°), while slight flexion-extension 
postures (<20°) are of lesser consequence to carpal tunnel 

volume.

Anderson DA, Agur AM, 
Oliver ML, Gordon KD. 
Effects of slight flexion-
extension and radial-

ulnar deviation postures 
on carpal tunnel volume. 
Clinical Biomechanics. 
2022 Jan 12:105575. 

Link

“For both symptom 
relief and function 

improvement, manual 
acupuncture is 

superior to 
ibuprofen.” 

Wu	IX,	Lam	VC,	Ho	RS,	Cheung	WK,	Sit	RW,	Chou	LW,	Zhang	Y,	Leung	TH,	
Chung	VC.	Acupuncture	and	related	interventions	for	carpal	tunnel	
syndrome:	systematic	review.	Clinical	rehabilitation.	2019	Sep	

26:0269215519877511.	

 
 

“We found no 
clinically significant 

benefit from 
ultrasound 

treatment for CTS” 

Jothi	KP,	Bland	JD.	Ultrasound	Therapy	Adds	No	Benefit	to	
Splinting	in	Carpal	Tunnel	Syndrome.	Muscle	&	nerve.	2019	Jul	

30.	



“Focused 
extracorporeal shock 

wave therapy is an 
effective and 

noninvasive treatment 
method for mild to 

moderate carpal tunnel 
syndrome.”

Gesslbauer	C,	Mickel	M,	Schuhfried	O,	Huber	D,	Keilani	M,	Crevenna	R.	
Effectiveness	of	focused	extracorporeal	shock	wave	therapy	in	the	

treatment	of	carpal	tunnel	syndrome.	Wiener	klinische	Wochenschrift.	
2020	Dec	22:1-0

Our	findings	indicate	that	obesity	and	Type	2	
Diabetes	are	independent	risk	factors	of	CTS.

Mi J, Liu Z. Obesity, Type 2 Diabetes, and the Risk of Carpal Tunnel Syndrome: A Two-Sample Mendelian Randomization Study. 
Frontiers in Genetics. 2021;12. Link




