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Recommendations?

Reduce Re-Injury av rict Objective Criteria
Rate by 84% to Return to Sports

Simple decision rules can reduce reinjury risk by
84% after ACL reconstruction: the Delaware-Oslo

e Grindem, Lynn Snyder-Mackle,2 Havard Moksnes,? Lars Engebretsen, ™
May Ama Risberg
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Grindem, Snyder-Mackler, Engebretsen,
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injury:

» Can we reduce re-injury rates in ACLR pts
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Every month delayed returned to sports until
9mos — rate of re-injury was reduced 51%

International Journal of Sports Physical Therapy
Vol. 18, Issue 1, 2025

More symmetrical quadriceps strength prior to

return to sports sign Reduced re-injury rate ‘The incidence of knee injuries in sport, particularly involving the ACL, appears to be
b D LS S increasing yearly, especially in younger age athletes. Even more concerning s the

Cognitive Motor Reaction Tests (30 sec) o
RETURN TO SPORT PARTICIPATION CRITERIA
FOLLOWING SHOULDER INJURY: A CLINICAL

ABSTRACT

Contert: The shoulder complex is I
returming to sport participation foll
purpose of this clinic

e e B : RTP Articles:

L o v el e e e = Knee : 1988
Shoulder: 718

Conclusion: Use of predeteramined crteria, availible in the litrature, minin cliance on the subjective ¢
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IJSPT 2023

Clinical Commentary/Current Concept Review
Neurocognitive and Reactive Return to Play Testing Protocol in
Overhead Athletes Following Upper Extremity Injury

Kevin E WIlk", Zachary M Thomas™, Robert E Mangine’, Paul Fuller', George  Davies™

International Journal of Sports Physical Therapy
Yol 18, s 6, 2025

p »
and elbow in baseball/softball players, appears to be increasing yearly, especially in
younger age athletes. I ©
post-operative.
that may

p Currently,
using post operative time frame and)or strengtlyrange of motion as their main crite
for clearance

o partiipatc

Inour

hand, following UE
decteased propriaception and increased motor activation with simple UE tasks. Cur
the research on UE return to play testing i limited. The purpose of this clnical

Return to Play Testing & Criteria

Collision Athletes:

Clinical Exam

Satisfactory ROM (Functional)
Muscle Testing (HHD)
Specific Testing:

UE Step Over Box (20 sec)
Target Lights (4) Plank
Lights (Red-Blue) Plank
all Drop Test (30 sec)

Functional Testing for the UE in Athletes

Overhead Athletes ¢y  Collision Athletes

Return to Play Testing & Criteria

Overhead Athletes:

Satisfactory Clinical Exam

Specific Test
Prone Plyoball Ball Drop (30sec)
/90 Plyoball Wall Throws (30 sec)
Baseball Throws into Rebounder

U

Single Leg Step Down (30 sec)

Return to Play Testing & Criteria

Overhead Athletes:
Satisfactory Clinical Exam
Appropriate ROM
Satisfactory Muscle Strength (HHD)
Specific Testing:
Prone Plyoball Ball Drop (30sec)
Plyoball Wall Throws (30 sec)
into Rebounder
Plyoball Wall Throws w/
Neurocognitive

Single Leg Step Down (30 sec)

Collision Athletes:
Clinical Exam
Satisfactory ROM (Functional)
Muscle Testing (HHD)
Specific Testing:

Single Arm Ct

Single Arm Row

UE Step Over B

Target Lights (4) Plank

Target Lights (Red-Blue) Plank

Prone Ball Drop Test (30 sec)
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Shoulder Injuries & Proprioception
Deficits Occur Following Injury

i * Neuroplascity Caused by Shoulder
* Following Glenohumeral Joint Injury 4 Injury

* GH Joint Dislocations 1 + MRI Brain Scan — during shoulder

Proprioception Deficits Occur i | PROM & Voluntary Muscle

Lephart et al: JSES ¢ b Contraction

Zuckerman . ‘03 13, Healthy n=12
Occurs alterations in CNS — feedback g et ) Difference in Brain Activity b/t grps
loop may be altered in some cases ’ Abnormal motor control & activation

Warren et al: CORR ‘96 \. 5 g in RSI group
Lephart et JSES ‘94

Vol Mus
Contraction

FIGURE 2—Brai " don task (i <0.05 FWE custer evel. A, Overlapping brain
FIGURE 1 cain activi =
y oy The purpie tively. iviy tieats. B, B
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FIGURE 3

uncorrected). y RSL. The right
scattr plot shows the correlation between the beta value extracted from the RO of B,

i P<0.08 FWE, cluser leve). dvities that sigaificandy pos
Jated with e [ with RSL. L lel; R, right
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Functional Testing Overhead Athlete
Specific

Range of Motion Reactive Neurocognitive
Manual Muscle Testing (HHD) Testing:
Target Light Testing

Special Tests
Series of 4 Tests

Functional Tests
Ball Drop Testing
Ball Wall Dribble Testing
Throws
Single Leg Squats

What is NeuroCognitive
Rehabilitation/Training?

WHAT DOESTHAT

Rehablifotion un 2024 Has

Neurocognitive Testing
Four Throwers’ Series
High Plank Triangle Reactive Blazepod
High Plank 4 Blazepods ( Red- Blue)

Standing 90/90 throws with contralateral
target taps

Standing 4 Blazepods (Red — Blue)

What is NeuroCognitive
Rehabilitation/ Training?

To be able to perform:
Contributes to several areas of sports performance:
Skill & fine motor skills
Visual Processing, Sequencing, Memory
Dual tasking
Focus on task — concentratio
Coordination - Ability to re ize & react
Cognitive Reactive Motor Response

Recognize, React, Move Efficiently, & Skillfully
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Neuroplasticity in Sports Medicine
Following Knee Injury - ACL

* Changes in Brain Function:

* Brain is rewired — reorganized
Rewired to function in some way
that differs from how it
previously functioned
Positive changes — adaptations

Negative changes -

Criteria Return to Throwing
Shoulder Motion PROM

Full Non-Painful ROM
Shoulder TROM within 5°
bilateral
Horizontal adduction 40° >
GIRD < 15°
Elbow full non-painful ROM
Wrist full non-painful ROM
Wilk et al: CORR ‘12
Wilk et al: ‘15

Criteria to Return to Throwing
Clinical Exam

Physician Clinical Exam
Satisfactory exam
Special tests
Shoulder Joint

SLAP tests

Rotator Cuff tests

L am
Elbow Joint

UCL testi

Ulnar ner

The Thrower’s Shoulder

Range of Motion: ER/IR

[ Sports Physical Therapy 1

Glenohumeral Internal Rotation
Measurements Differ Depending
on Stabilization Techniques

Kev T
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Wilk, Macrina, Porterfield et al: 2015
Pitchers Shoulder ROM (‘( 5)

98]
= |
(e

ER at 90° abduction:
IR at 90° abduction
Total Rotational ROM:
Horizontal adduction:
ER Horz Adduction:

W W

SIS
O

(%))

2

N=1226

Thrower’s Shoulder ROM
EEm 1 PROM Assessment

Passive Range of Motion Characteristics in the Overhead Baseball
Pitcher and Their Implications for Rehabilitation

Kevtn 1/C. Macrina MISPT, SCS, CSCS,

Table 2. ROM characteristics®

ROM chamcteristic Dominant  Nondominant  Significance

Extemal rotation at 45° 102 £12 98 + 12 < 0.001
Extemal rotation at 90° 132 £ 11 127 & 11 < 0.001
Intemal rotation at 90° 52412 63 £ 12 < 0.001
Total rotational motion 184 190 < 0.001
Horizontal adduction ~ 42+8 44 +8 0.001

* Mean in degrees. = :
Shoulder Flexion
(=012 p<0001) with throwing side horizontal

adduction.

Shoulder Horz Abd
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T - Sports Healtls 2021
Criteria to RTP Thrower’s Q ke

Effect of Forearm Position on

D 5 C A/ : —~ . Glenohumeral External Rotation
Range of Motion Goals ‘ - Neasurements n Baschal Players

TROM within 5°
Horizontal adduction 40°>
GIRD < 20°

Elbow full ROM

Wrist full ROM
Non-painful ROM

Table 3. Motion comparisons by position reported as mean (SD)

IPIRGINGIS) (n - 32) Position Players (n = 28)
Interal ofaion

Throwing 24889 [ 2165

Nonthrowing 44092 72000

External rotation neutral

Trowg wees N wses

w2009 )| 2(59)

Nonthrowing

External rotation pronated

[
N

Thouig [ mion N[ neen
N

Northrowing saps )| 812(57)

Throuing 100 (105) [ 136(11.8)

Total arc neutral

Nonthrowing 1206 96) 12240.1)

Total arc pronated

Trown wsmn [ wows

Nonthrowing 1158(9) 118.4(10.1)

Return to Throwing Criteria Return to Throwing Criteria
Biodex -Isokinetics Muscular Strength - HHD

ER /IR ratios ER /IR ratios
72 -76% 66-72%

ER / ABD ratios s & il ER/ ABD ratios
68 -73% ; i 68 - 73%

Torque / BW ratios ¢ Torque / BW ratios
ER 18-23%
IR 26-32%

N 4 Bilateral comparison

ER 95-100%; IR 115% " ER 95-100%; IR 115%

Wilk et al: -

Wilk et al:

Bilateral comparison
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Scapular Strength Ratios
Wilk, Reinold, Hooks...Unpublished data ‘07

Pitchers Non-throwers
D ND D ND

Elev /Depress  400% 4809 520% 540%

Retract / Protract ~ 88% 1% 78% 1%

Return to Throw Criteria Return to Throw Criteria
Ball Drop Test Functional Testing

Dynamic stabilization tests - Three years of Testing: (9/22)

Prone ball drops Healthy Professional: 193
; Healthy College:
Healthy High Sc
Healthy Totals:

Goal: 90%>
Expectation: 110%>
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Return to Throw Criteria
Ball Drop Test (NT Side)

Return to Throw Criteria
Ball Drop Test (T Side)

Return to Throw Criteria
One Hand Ball Throws Against Wall

Return to Play Criteria
Ball Drop Test (T Side)

Reliability of UE Ball Drop Tests
I_S%

Oriina Research
Reliability of Upper Extremity Functional Performance Tests for
Overhead Sports Activities

IJSPT 2023

International Journal of Sports Physical Therapy
ol s

Return to Play Criteria
Appropriate Rehab Progression

Throwing Activities:
pain 1 hand
throwing
20 ft away
1 Ib plyoball

15 sec of throwing

10
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Return to Throw Criteria
Single Leg Squat

Single leg squat test
Floor or 8 in step — 30 sec
count reps on each leg w/I 30 s

bilateral comparison

ateral trunk movt.
s trunk flexion

looking for symmetrical motion
with no pain &/or dysfu

80-

Return to Play Criteria

Single Leg Squat

Single leg squat test
Floor
30 sec test on each leg
chnique & numbers
valgus/varus
lateral trunk movt.
trunk flexion

with no pain &/or d

ability to maintain balance &
form for all reps

Closed Kinetic Chain Upper Extremity Stability

Test — Cognitive Motor — Color Specific

11
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99 100

101 102

Core & Posterior Chhain Stabilizotion
withe UE Newrocog

¥ ¥
)

103 104

12
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105

107

109

Test 1: Reactive CKCUEST

Results by sport:

Test 3: Reactive Right vs. Left CKCUEST

Results by sport

Neurocognitive Testing of the Upper
Extremity in Overhead Athletes

College Baseball 40
College Softball 16
High School Bball 74
High School Sball 7
Totals 137

106

Test 2: Reactive Triangle CKCUEST
Results by sport

108

Test 4: Reactive 90/90 Wall Throws

Results by sport

110

13
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Measuring the Brain After Injury

&op QHIO | BsioN OF PHYSICAL THERAPY " | OHIO MUSCULOSKELETAL AND NEUROLOGICAL INSTITUTE

112 113

Neu rop lasticit Y Followin g ACL I Ij ury Evidence of CNS Plasticity after Musculoskeletal Injury

[ RESEARCH REPORT ] Rehab Implications:
Dual tasking
Blindfolded
Eyes closed
Stroboscope glasses

Visual elements

114 115

Frontal Lobe Parietal Lobe

- ot e

t

116 117

14



Wilk - Return to Play Testing & Criteria 2024

WEEK  METRICS ASYMMETRY  SMR LEFT | PRE/POST MOTOR TASK SMR RIGHT | PRE/POST

05 . 2 y
i -~eocene
01 -

i —eoeeave
BE - aac g

118

Functional Testing Overhead Athlete
cific Tests

Range of Motion Reactive Neurocognitive
Manual Muscle Testing (HHD) Testing:
Special Tests
Functional Tests

Ball Drop Testing

Ball Wall Dribble Testing

Throws

Single Leg Squats

Light Testing
of 4 Tests

121

Return to Play Criteria
Collision Athlete
Clinical Examination
ROM
» Pass
» Acti
Muscular S
Special T

Rehab Prog
Time from Surgery

189

119

188

190

Return to Play Criteria

Collision Athlete

RTP Shoulder Stabilization

Clinical Examination

» Range of Motion

» Safe & painful
Palpation

Special tests
» Stability testing

» Labral te:
» Bice

15
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Return to Play Criteria Return to Play Criteria
Collision Athlete Collision Athlete

Unilateral Chest { CKCUEST (Davies)
Involved v Uninvolved i UE Stability Test
1 RM = Tape 36” apart

50% BW — number of 15 sec test
repetitions

# of touches
85-90% of uninvolved *

Assess technique has ; R Goldbeck et al: J Spts Rehab
Pain Free, Technique, Weight . Roush et al: NAJSPT ‘07

191 192

Return to Play Criteria Return to Play Criteria
Collision Athlete Collision Athlete
Unilateral Prone Ball y L
Drop Test
Involved vs Uninvolved
2 Ib plyoball
30 sec test
Number of catches
90%> of Ul side

Endurance test*

193 194

Return to Play Criteria Return to Play Criteria
Collision Athlete Collision Athlete

Upper Quarter Y Balance Test
Westerick et al: I[JSPT 12
Gorman et al: JSCR '12
- Quantity: 85-90%, Quality Assessment: control

{ C

b

195 196
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197

Neurocognitive Testing & Training
Conclusions & Key Points:
Injuries may result in neuromuscular
deficits — neuroplascity
Enhanced motor control can
improve performance & reduce
injuries |
More to rehab than strengthening
Neuromuscular control - Effort
Better Athletes

Are They Ready to Play Safely & Effectively

198

17



