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Tom Broback

« Help Athletes Be Happy
and Stay Healthy

« Exercise & Education

* | wasn’t always happy
and healthy as an athlete

MAGIC

VS. SCIENCE

Tom Broback, DPT, CSCS
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APPRECIATION OBJECTIVES

+ Evaluate unique neurological concepts to

apply to orthopedic rehab :
Patients i Mentors pp).( . ped . /
* Application of exercise to
preserve spinal integrity
Family g?(f)f * Understand implementation of dynamic
= balance progressions
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“Thinking like a scientist involves more than
just reacting with an open mind...It requires
searching for reasons why we might be
wrong—not for reasons why we must be
right—and revising our views based on what
we learn.”

- Adam Grant, Think Again
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“'Half of what we are going to teach you is
wrong, and half of it is right. Our problem is
that we don't know which half is which.”

- Charles Sidney Burwell, Harvard
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CLINICAL DECISION MAKING

Logic €Research
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CLINICAL DECISION MAKING

. Research
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CLINICAL DECISION MAKING
Logic Qﬂ"“‘ '
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CLINICAL DECISION MAKING
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MYSELF
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Unique

Concepts
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CONCEPT #1
Bilateral Deficit

Unique Concepts
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WHY CAN’T YOU JUMP 2X HIGH?

TWIN CITIES
ORTHOPEDICS

WHY CAN’T YOU JUMP 2X HIGH?

18” Single 36” Double
Leg Jump Leg Jump
Easier Impossible
More Effective Less Effective
*Safety *Less Safe
WVINI\c/llnc:sre Time Less Time
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WHY CAN'T YOU LIFT 2X MORE?

Single Leg RDL
Vs.

Double Leg
RDL
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WHY CAN'T YOU LIFT 2X MORE?

Patient A =175#

Essentially lifting

TWIN CITIES
ORTHOPEDICS

1leg = 16% = 28#

147# of Bodyweight
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WHY CAN’T YOU LIFT 2X MORE?

SL RDL

2 X 50# Powerblocks = 100#
147# + 100# = 247# per leg
3 reps — fairly easy
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WHY CAN’T YOU LIFT 2X MORE?

DL RDL

Patient A weighs 175#
2 legs = 32% = 56#
Essentially lifting 119#
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WHY CAN'T YOU LIFT 2X MORE?

DL RDL

But you have two legs on ground!
#119/2 = 59.5
Each leg is getting 59.5#
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WHY CAN’T YOU LIFT 2X MORE?

DL RDL
To get 247# per leg:

59.5# of BW + 187.5 external
weight per leg

375# of external weight
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WHY CAN’T YOU LIFT 2X MORE?

DL RDL
3 Reps
Not
Possible!
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WHY CAN’T YOU JUMP 2X HIGH?

SL RDL DL RDL
3 Reps 3 Reps
Easy Impossible

TWIN CITIES
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WHY CAN’T YOU SQUEEZE EQUALLY? WHY CAN'T YOU SQUEEZE EQUALLY?

101.2#

ReciPricoL BEINGS| |(CONFUSION

Lot QTR
27 )8
ARE WE TEACHING
FUNCTION
OR
SUM > WHOLE DYSFUNCTION?
Ok
ot Lofii -
29 30
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JSCR

Improvement:
Comparison Between Unilateral and Bilateral

Plyometric Training on Single- and Double-Leg o
Jumping Performance and Strength J um p

Performance
* Leg Press

« RFD

TWIN CITIES
ORTHOPEDICS

IJSPT

Improvement:

[COMPARISON OF BILATERAL AND UNILATERAL H
[SQUAT EXERCISES ON BARBELL KINEMATICS AND Vertl Cal G RF

s cLE ACTIvATION - Barbell Velocity
« Strength
- RFD
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BILATERAL DEFICIT SUMMARY

BILATERAL EXERCISES

Time‘

Total External Loadf

Safety §

Dysfunction t
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UNILATERAL DEFICIT SUMMARY

UNILATEREXERCISES

Timet

Total External Load‘

Safetyt

Dysfunction ‘
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CONCEPT #2

BALANCE
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Stability
Vs.
Balance
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Static balance #
Dynamic balance
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ORTHOPEDICS -

ﬂ: TWIN CITIES
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IJSM

Clinical Trial = > Int J Sports Med. 2004 Jan;25(1):56-60. doi: 10.1055/5-2003-45228

The effects of a sensorimotor training and a strength
training on postural stabilisation, maximum
isometric contraction and jump performance

SBruhn ', N Kullmann, A Gollhofer
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IJSM

Onpiacement = Pomrs Sussbeson Fig1  Postural stabilsation of the subjects
during the 40-5 test represented by the
movement of the platiorm (displacement).

e | Diffeence i significant for strength training
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JAT

» Poor prediction
* Desired effect?

J Athl Train. 2002 Oct-Dec; 37(4): 381-385. PMCID: PMC164369
PMID: 12937559

Factors Contributing to Chronic Ankle Instability: Kinesthesia and
Joint Position Sense

Lars Konradsen
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PERCEPTUAL AND MOTOR SKILLS

* Poor carryover

Evaluation of the Specificity of Selected Dynamic Balance Tests
N. Tsigilis, E. Zachopoulou, Th. Mavridis

First Published June 1, 2001 | Research Article | Find in PubMed
https://doi.org/10.2466/pms.2001.92.3.827
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Single Leg Balance — Head Turns

—r— =

TWIN CITIES Dynamic Tandem Balance TWIN CITIES Dynamic Balance- Backwards
ORTHOPEDICS ORTHOPEDICS

43 44

-
Shoes On =
Glasses On

L)
=1
TWIN CITIES Dynamlc Tandem Balance — TWIN CITIES i Lf//)

ORTHOPEDICS Eyes Closed ORTHOPEDICS
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CONCEPT #3
CROSS TRANSFER

PRINCIPLE

TWIN CITIES TWIN CITIES
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CROSS WHAT? Topics In Stroke Rehabilitation

Un"ateral resistance training prOdUCGS Review > Top Stroke Rehabil. 2016 Apr;23(2):126-35. doi: 10.1080/10749357.2015,1112062.

strength gains in the untrained e

homologous muscle group; Cross-education of strength has a positive impact on
post-stroke rehabilitation: a systematic literature
review

An effect termed “cross-education.”

Monika Ehrensberger ', Daniel Simpson !, Patrick Broderick ', Kenneth Monaghan '
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> Med Sci Sports Exerc. 1997 Jan;29(1):107-12. doi: 10.1097/00005768-199701000-00015.
Strength training the free limb attenuates strength

Greater cross education following training with Joss g imilateral fmmukilization

muscle lengthening than shortening
Jonathan P Farthing ', Joel R Krentz, Charlene R A Magnus
T Hortobégyi ', N J Lambert, J P Hill
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Are we slowing
deceleration???

>
AN

|

*J — y

y
TWIN CITIES i k?</ v TWIN CITIES
ORTHOPEDICS X = ORTHOPEDICS
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Inconsistent Research LEFT LEG INJURY

Effects of acute and chronic unilateral resistance

training variables on ipsilateral motor cortical Athl t A Athl t B
itability and cross-education: A ic review ele ete

Does ipsilateral corticospinal excitability play a O

decisive role in the cross-education effect caused by
unilateral resistance training? A systematic review
tice
olon Romero-Aren: ayi 2, G M d
Cross-education of muscular strength following l / \ ﬂ ﬂ / \ m

unilateral resistance training: a meta-analysis

AManca , D Dragone 1, Z Dvir 2, Franca Deriu >
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Post-Op: R ACL

TWIN CITIES
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Stand.

Right Arm Full Shoulder Flexion. Assess.

Left Arm Full Shoulder Flexion. Assess.

Take BETTER ARM and Oscillate at end range. 3x3.
Repeat Worse ARM end range flexion. Assess.

The 23 Minute Break
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PMRF

Pontomedullary Reticular
Formation

Reflexive tone

Move R side, need to stabilize L
side

More stabilization = Less pain,
better motion
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CONCEPT #4

SWELLING
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Swelling?
| thought we were talking about
neurology!!

//‘ —
o~ _
[ o0

\N— ;
&jk?//"
ORTHOPEDICS L

To Ice or Not To Ice?

* RICE Protocol
ICED!

The Busonary Trestment Opion
o

e Dr. Gabe Mirkin

Gary Reinl
Forewords by Dr Kely et
& Gabe: Mitkin, M.
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| wound healing cc

of three overlapping phases

10 15 20 25 30 35
Inflammation Proliferation Remodeling
(4 — 6 days) (4 — 24 days) (21 days — 2 years)
. ©2010 WoundEducators.com
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JAT

Review > J Athl Train. Jul-Aug 2012;47(4):435-43. doi: 10.4085/1062-6050-47.4.14.

What is the evidence for rest, ice, compression, and
elevation therapy in the treatment of ankle sprains
in adults?
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How to Calculate Opportunity Cost AJSM

The Use of Ice in the Treatment of Acute Soft-Tissue Injury: A Systematic

Whate / Whate _ Opportunity Review of Randomized Controlled Trials

Loct i = (ot ;
Gained Chris Bleakley, BSc (Hons), MCSP, Suzanne McDonough, PhD, MCSP, Domhnall MacAuley, MD, FISM
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Remember: What does this
have to do with

The default is to the nervous

NOT ICE. st
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* Pump out fluid

« Passive lymphatic
system

* Non fatiguing
contractions
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How?

Muscle contractions
* Ankle pumps
* Squeeze ball

* Electrical
stimulation

TWIN CITIES
ORTHOPEDICS

MEAT

* Movement
* Exercise
* Analgesics
* Treatment
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New Acronyms

TWIN CITIES
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When Should | Use
Ice?

/f\ __“\“

¥
| ]
Ww— /
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TWIN CITIES \
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Pain Swelling
Less pain meds Healing
Therapeutic Alliance  Inflammation
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CLINICAL DECISION MAKING

Logic \ﬁ Research

e, RISK? ward
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It’s not
about
being right.

It’s about

being LESS
WRONG.
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Spinal Safety
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-
WORKING
THEORY

ORTHOPEDICS

“We have a brain for one
reason and one reason only: to

produce adaptable and O -
complex movements.” grs,

-Daniel Wolpert, MD =
TWIN CITIES o
ORTHOPEDICS
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BRAIN CRAVES SAFETY

TWIN CITIES
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BRAIN CRAVES PREDICTABILITY

12345678910

1742938832
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Full Resisted
Spinal Movement DOSEAGE EXPOSURE
ROM Strength

85 86

Movement Moment
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ATTITUDE -
PRIDE
SACRIFICE
EFFORT

WORKING
THEORY
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The difference between
magic and science
IS.....

KNOWLEDGE
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MAGIC V. SCIENCE REFERENCES
SUMMARY
A
Bilatoral deflcitis  concept that
Improve the effe of
exercise selection + Bogdanis, G. C., Tsoukos, A, Kaloeri, O., Terzis, G., Veligekas, P, & Brown, L. E. (2019). Comparison Between
Unilateral and Bilateral Plyometric Training on Single- and Double-Leg Jumping Performance and Strength. Journal of
Crosstansfer effectanhlo strength and condiioning research, 33(3), 633-640. https:/doi.orq/10.1519/JSC.0000000000001962
Nerove el el Uy Eieieg + Eliassen, W., Saeterbakken, A. H., & van den Tillaar, R. (2018). COMPARISON OF BILATERAL AND UNILATERAL
ored side SQUAT EXERCISES ON BARBELL KINEMATICS AND MUSCLE ACTIVATION. International journal of sports physical
y therapy, 13(5), 871-881
+ Bruhn, S, Kullmann, N., & Gollhofer, A. (2004). The effects of a sensorimotor training and a strength training on postural
Dynamic balance exerclses can be stabilisation, maximum isometric contraction and jump performance. International journal of sports medicine, 25(1), 56—
more effective In helping athietes 60. hitps://doi.ora/10.1055/5-2003-45228
e e DR oo + Konradsen L. (2002). Factors Contributing to Chronic Ankle Instability: Kinesthesia and Joint Position Sense. Journal of
athieti training, 37(4), 381-385.
e + Ehrensberger, M., Simpson, D., Broderick, P., & Monaghan, K. (2016). Cross-education of strength has a positive impact
on post-stroke rehabilitation: a systematic literature review. Topics in stroke rehabilitation, 23(2), 126-135.
‘Gelaying the healing time frame. hitps:/idoi.0rq/10.1080/10749357.2015.1112062
+ Hortobagyi, T, Lambert, N. J., & Hil, J. P. (1897). Greater cross education following training with muscle lengthening
than shortening. Medicine and science in sports and exercise, 29(1), 107-112. hifps://dol.org/10.1087/00005768-
A working theory of uniosded full 199701000-00015
along with movement-
oded strengthening
reises can ead to greater spinat
TWIN CITIES safety and integrity. TWIN CITIES
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REFERENCES

+ Farthing, J. P., Krentz, J. R., & Magnus, C. R. (2009). Strength training the free limb attenuates strength loss during
unilateral immobilization. Journal of applied physiology (Bethesda, M. : 1985), 106(3), 830-836.
hitps:/doi.org/10.1152fjapplphysiol.91331.2008

+ Colomer-Poveda, D., Romero-Arenas, S., Keller, M., Hortobagyi, T., & Mérquez, G. (2019). Effects of acute and chronic
unilateral resistance training variables on ipsilateral motor cortical excitability and cross-education: A systematic
review. Physical therapy in sport : official journal of the Association of Chartered Physiotherapists in Sports Medicine, 40,
143-152. hitps://doi.org/10.1016/.ptsp.2019.09.006

+ Manca, A., Dragone, D., Dvir, Z., & Deriu, F. (2017). Cross-education of muscular strength following unilateral resistance

training: a meta-analysis. European journal of applied physiology, 117(11), 2335-2354. https://doi.org/10.1007/500421-

017-3720

Colomer-Poveda, D., Romero-Arenas, S., Hortobagyi, T., & Marquez, G. (2021). Does ipsilateral corticospinal excitability

play a decisive role in the cross-education effect caused by unilateral resistance training? A systematic review.

¢Desempefia un pape! decisivo la excitabilidad corticoespinal ipsilateral en el efecto cruzado provocado por el

entrenamiento de fuerza unilateral? Una revision sistematica. Neurologia (Barcelona, Spain), 36(4), 285-297

hitps://doi.org/10.1016/3.nr1.2017.09.015

+ van den Bekerom, M. P., Struijs, P. A., Blankevoort, L., Welling, L., van Dijk, C. N., & Kerkhoffs, G. M. (2012). What is
the evidence for rest, ice, compression, and elevation therapy in the treatment of ankle sprains in adults?. Journal of
athletic training, 47(4), 435-443. https:idoi.orq/10.4085/1062-6050-47.4.14
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REFERENCES

+ Bleakley, C., McDonough, S., & MacAuley, D. (2004). The use of ice in the treatment of acute softtissue injury: a
systematic review of randomized controlled trials. The American journal of sports medicine, 32(1), 251-261
hitps:idoi.org/10.1177/0363546503260757

+ Gatewood, C.T., Tran, A. A., & Dragoo, J. L. (2017). The efficacy of post-operative devices following knee arthroscopic
surgery: a systematic review. Knee surgery, sports traumatology, arthroscopy : official journal of the ESSKA, 25(2), 501~
516. htips:/idoi.org/10.1007/500167-016-4326-4
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& Tom Broback
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