1) SPINE STABILIZATION
TRAINING
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The Diaphraam & the Core
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A Pra ctitioner’s Manual

B@ Diaphragm Test -
9 9| "5 p553-555 (ROS)

Most common faulty movement
pattern

Vertical chest breathing
predominates over horizontal

Scalene overactivity




Mag 7

Assessment:
Breathing/Core

* Most common faulty movement pattern

» Dysfunctional breathing usually occurs
with vertical chest breathing
predominating over lower abdominal and
lower rib cage horizontal breathing

» Scalene & upper traps overactivity &
poor abdominal function result from
faulty breathing



» “Before any real benefit can be derived
from physical exercise, one must first
earn how to breathe properly...Our very
ife depends on it” Joseph Pilates




Breathing Test - Upright

Standing or Sitting
Inhalation Test

* During a breath in do
the shoulders rise up?

 Ideally breathing
occurs horizontally not
vertically




Breathing Observation -
Supine

DURING INHALATION:

* Observe if chest
breathing predominates
over abdominal breathing
(minor dysfunction)

* QObserve during inhalation
if the abdomen moves in,
rather than out
(paradoxical respiration —
major dysfunction)




Scoring

0 - Pain
1 - Can’t perform movement

— Paradoxical respiration
« Supine inhalation belly goes in/exhalation out

— Ribs cephalad in upright/vert test
— Supine - chest breathing predominates over belly breathing

2 - Performs movement w/ compensation
— Lower rib cage does not widen laterally

3 - Movement performed w/out compensation



A) Periodized Isometric

Core stabilization Program

EFFECT OF LONG-TERM ISOMETRIC TRAINING

Lee & McGilll
ON CORE/TORSO STIFFNESS

BensamIN C. Y. LEE AND STtuArRT M. MCGILL
Department of Kinesiology, Faculty r;/”[\'l‘m'.x‘[u/qg‘x‘. Unrversity of Waterloo

Spine Biomechanics Laboratory,
Ontarto, Canada

29(6)/1515-1526
Journal of Strength and Conditioning Research

2015 National Strength and Conditioning Association



Pr Stuart McGilll

WHY?

"Enhanced core
stiffness allows
the spine to bear
greater loads and
express greater
distal limb
athleticism."
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Agonist-Antagonist
Dysfunction

LITATION 2 PERFORMANCE

Muscle response pattern to sudden
trunk loading In LBP individuals

Delayed activation
Over-activation
Delayed relaxation

Radebold A, Cholewick J, Panjabi M, Patel T. Spine
2000;25:947-954.
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OLYMPIC LIFTE
RELAX THEIR MUSCLES
BOUT 5 FAST f



Core Stiffness

enhances load bearing ability,

arrests paintul vertebral
micromovements,

and enhances ballistic distal
Imb movement
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= "Athletic performance
depends on being able to
generate power through
your arms and legs. hat
DOWEY IS only possible If your
torso and hips provide a
solid, stable platform. -
Stuart McGill




Foundation/Stability
&“’ =




A great coach assesses their

athletes for injury history, body

type, current athleticisms, and
training goals, then creates a
program while training best
technique. A poor coach beats a

client up and makes them sore.







Minimize Downside
Risk

“the purpose of the program is to

reduce injuries and improve =i ,

performance. We are not trying A trainer should be paranoid

to create power lifters, O lifters, i

bodybuilders or strongmen. We

are trying to create athletes.

Strength training is simply a -

means to an end.” >
Boyle BEK :f R




“‘Durabillity 1Is more important
than ability:

x Arizona % '4
Diamondbacks [IFman;
MLB Training Staff BAS



WHY

"Exceeding tissue tolerance
by loading the athlete too
frequently or too greatly
iIncreases the odds of tissue
Injury.

This is where the beauty of
the isometric core exercises
come into play.”
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| The Injury Prevention Pyramid |

walba.Snons Phyaio, O AdmDeoking u

Other
Bull Shit

Quackary

Tapes/braces




Joyce D

HIGH-PERFORMANCE
« "In many instances TRAINING FOR SPORTS

we find the program Nt J
s king....the athleteis | e
...expected to be ROELLENNOON

shoehorned into the .
program, there is little SR

individualization.” ' MARK VERSTEGEN

S
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WHAT

Designed to train the
core about all 3 planes
of motion - :
frontal and transverse;
Each exercise selected
was based on criteria to
challenge a specific
plane
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PNF

Core (proximal) Stability
for Distal Mobility
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PERIODIZED REHAB

he progressions are organized in a progressive

block manner:

Weeks 1-2 - Static w/ bodyweight

Weeks 3-4 - Quasi-static w/ eternal load
Weeks 5-6 - Proximal stiffness-distal mobility

relationship




Isometric Core Stability

e Level 1 - Static w/ bodyweight
Isometric Holds - Front Plank (2), Side Bridge, Bird Dog
Progressing to - Torsional Buttress, Side Plank, Front Plank (1)

e Level 2 - Quasi-static w/ external load

- Pallof Press, Pulley 30 degree abduction, Kettlebell Suitcase
hold

e Level 3 - Proximal Stiffness with Distal motion/
athleticism

Stir the Pot, Inverted Row (TRX), KettleBell Carry, 1/2 Kneeling
Chop

Also - Dead Bug, Plank Saws (2/1), Plank Roll, 1 Arm Bench/
Row, Glute Bridge (2/1), Staggc;red Arm Push-Up




Isometric Core Exercise
Progressions

PROXIMAL STABILITY
WITH DISTAL MOBILITY

STATIC W/ STATIC W/ EXT LOAD
BODYWEIGHT

» GLUTE BRIDGE ( to 1)



Ihe Functional Iraining
Range

®x Hardest thing you do well
= gt the edge of your capabillity
x Nested to your weak link”

® “Painless range that is appropriate for the
task at hand” Dennis Morgan, PT, DC



Pr Janda taught me “every
exercise iIs a test”



Every Exercise is a Test




BIOCK 1. bodyweignt

=

sompietiely

Weeks 1-2

No external load, just
using bodyweight to
train stability in each
plane




Block 1:
Week 1

Bird Dog
Side Bridge
Front Plank = 2 LLegs
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Sagittal

WARM-UP
Cat - Camel - p621

Perform in painless or pain
centralizing ROM

Gentle, limbering
movement, NOT a stretch

S-10 reps
2-4X/day

34
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Frontal
Frontal

Side Bridge
Technique -p 624

® Shrugged
Shou?dger ® Packed Shoulder
° | umbar ®| umbar Centrated
Convexity

Ready-Aim-Fire

Anti-Lateral
Flexion

® Hips Centrated 36



Bird-Dog - p623

eStart on All 4°s

hands under
shoulders

* knees under hips

 push off tloor until
head glides up
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Quad Arm Reach
- brace your spine
- & reach forward w/ your hand

- Be sure that your shoulder blade(s) don’t stick
out




- reach behind you w/ your foot
- then progress to opposite arm/leg
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Common Errors
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Boyle’s Regression




Bird Dog
Side Plank

Front Plank - Single
e

Torsional Buttress
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Sagittal o
neie g Anti-Flexion

Sagittal Plane Capacity:
FRONT PLANK

46



Anti-Lateral

Flexion

Side Plank

Progression - Week 2

Frontal

[gle

ications

Subacute

MSP
In particular

L BP
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| Buttress

lorsiona
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Standing Anh—Rotahon Lean

“Fall Forward”




lean-fall run with a partner




%\\ N&
S \ ’\‘V\{ \i\&‘;;\
AL \)\\\

W n \.u\\w\\\ \

\W\\ I“‘

R
By ‘ﬂ: CRVRELL L b
wvﬁ




1 THE FOLD
Prop the
pizza on the
upturned
fingertips of
both hands, at

chin height, perpendicular to the body.
Gently squeeze the outer edges of the
crust until they meet in the middle.
Crease the slice longways and direct
the sharp end toward the mouth.




2 THE BEND

As the pizza
approaches, lean
forward at an angle
of approximately 35

degrees, enabling the

Mozzarella grease to

drip harmlessly onto

the ground, thereby

avoiding irremovable stains on the
shirt or pants. Insert slice into mouth.




3 THE NIP

Still leaning,
bite down and
pull away,
creating a
string of cheese

between mouth and pizza. Do NOT
attempt to stretch the string to its
breaking point. Instead, nibble to the
edge of the slice and nip with the
incisors. Swallow and repeat.




Anti-Rotation Lean - Arms




STATIC W/ BODYWEIGHT
Progressions

x BIRD DOG
= On forearms (regression)
x FRONT PLANK 2 feet
= 1 |eg progression
x SIDE BRIDGE
x S|DE PLANK (progression)
x TORSIONAL BUTTRESS
x  STANDING ANTI-ROTATION



BIOCK 2: EXTern

Weeks 3-4

Use of external load
and manipulating
moment arms to train

stability in each plane

* use bracing abilities
learned in Block 1 &
apply it to a slightly
more challenging drill
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STRESS OVER TIME

"Normall : Osteoporosis




One of the lessons | learned
in all those years practicing
karate is that progress only
comes in small incremental
portions. Nobody becomes
great overnight.

- Georges St-Pierre

MMAquotable.com



"The laws of human
motion with injury
resiliency begin first
with proximal stiffness
which enhances distal
athleticism, and
secondly, generate
power at hips, not the
spine. "

Stuart McGill, PhD
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Karel Lewit

@ "Dont try to teach perfect movement
patterns, rather correct the key fault that is
causing the trouble.’

Not 2’s into 3’s
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Needs Analysis

Do you have
Enough
Capacity?

You must have more
capacity than the task
demands...otherwise
INjury: will-occulr.




Needs Analysis

Do you have
Enough
Capacity?

Demand>Cap=lInjury = Cap>Demand= Durability



-

Strength

Strength & Conditioning mm

e, Go Hard or Go Home’
GII IIAIIII llll G(l IIIIME

= [he hardest
thing you can
do well

= [he lImit of your
capability
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Stress leads to Adaptation & Skill Transfer

Flow
Channel

Challenge

SKill

“Flow" concept by Mihaly Csikszentmihalyl. Drawn by Senia Maymin.

FIND YOUR EDGE!




Relationship between structural
adaptation and load (Dye 2005)

Zone of

IMPACT LOAD: structural Takure
throwing speed,
jump height or

other measures of

jOint load homeostasis

underload

LOAD VOLUME: training volume (frequency, duration,
intensity), match frequency, etc.



STABILITY FOR POWER

- Bruce Lee’s One-Inch Punch
e (the recipient’s feet are off the groundy)

69



“You can be strong without
being powerful (because you
can’t get that strength into
motion quickly), but you can't
be powerful without having
underlying strength of
muscles and muscle groups.”
Verstegen and Williams




Squat for Speed
Sports Medicine 2014 Dec; 44 (12) : 1693-702.

Increases in lower-body strength transfer
positively to sprint performance: a systematic
review with meta-analysis.

Seitz LB, et al.



Training Pyramid

——

Strength & Conditioning meslp  Capacity

Foundation » Cl\c/l)gzgl /
Competency -
A,B,C’s

Sport/Power
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. ),L Iriple Flexion
for Triple Extension

Competency before Capacity



Block 2:
Weeks 3/4

Pallof Press
Suitcase Hold
Pulley 30 deg.  Hold

74



Anti-Rotation - Pallof Press

e Standing

® [all Kneeling

e 1/2 Kneeling

e Supine 3.5 month

e Can reach overhead to
iIncrease challenge

® Can add band to knees to
increase hip stability




Tall Kneeling Pallof Press
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. __.Ant| Lateral Frontal

FIeX|on
PuHey 30 Degree Hold

82



Frontal

Static KB
Hold

Note: This needs
to be done with a
weight heavy
enough to feel
the contralateral
core

Anti-Lateral
Flexion

83



Static with External Load

KETTLE BELL STATIC HOLD (contralateral) (frontal
plane)

30 DEGREE STATIC HOLD WITH PULLEY (ipsilateral)
(frontal plane)

PALLOF PRESS (anti-rotation)
Lateral Step (Band walk - Frontal)
Overhead (Sagital)

1/2 Kneeling (Frontal)
90/90 (Sagital)
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Block 3:
Weeks 5/6

Stir the Pot
Inverted Row

KB Suitcase Garry
1/2 Kneeling Chop

85



Stir the Pot

= |f you can perfrom
forward plank with
stability, progress to
this exercise

= [ighten your core to
stiffen your trunk

x Move the ball side to
Side & In circles by
small movements
from your shoulders

86



1. Rest on ball

2. Set feet & lock knees
3. Press up

4. Roll ball out & back
5. Stir the Pot

87



3. Press up

4. Roll ball out & back
2. Set feet & lock knees SRR 12

5. Stir the Pot

88



1. Rest on s___; i
2. Set feet -. $ IQ'::-s\ ;& Be

3. Press up
4. Roll ball @UTESNETK
5. Stir the ,/ %
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Injury Risk

High - Sit-up on Ball
Low - Stir the Pot
High - Sit-up

Low - Curl-up

Low - Bird Dog

40

Injury Risk

30

20

Joint Load

10

5 15 25
Muscle Activity

35
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Anti-Lateral Frontal

Fonl Kettle Bell Carry

N /
\.\\‘-\u' Quadratus

y
Gluteus ._/ 3

Medius |

* Goal: Activate the core,
specifically the obligues
& flank muscles
(quadratus lumborum)

rrtuslurban o
iklique Musdes

92




Anti-Lateral Frontal
Flexion




Anti-Lateral Frontal

Flexion Default KB Carry
(rack bottoms up)




Frontal

Anti-Lateral

Progression

Flexion

Regression
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Cable Chop

96



Cab\e Chop




Sagittal

Anti-Flexion

Dying Bugs — p627




Vieeming’s Active SLR
“The Core Screen”’

Test

x  Supine have patient perform
SLR 20 cm up & note if there is:

= Pain
= Significant trunk rotation

= |f the test is negative add
resistance/ |/ strength _/5

99



Kolar’s Intra-abdominal
Pressure Test (p555




Sagittal
Anti-Flexion

Dying-Bug lechnique — p627
= Brace the core

= Keep ribs stabilized inferiorly in an exhalation
position

x Raise legs up to 90/90 position

® Raise arms up to serratus punch (protracted)
position

x Move at opposite hip & shoulder joints only while
kKeeping core stable & breathing normally

101






Training L/S hyperextension
w/ poor anterior rib stability
Lower crossed syndrome)




L/S stability w/ good lower rib

stability

] tain co-contraction of deepgmuScles

xhalation position of ant=IRELS Mmy
| respiration . "

104



Sagittal
Anti-Flexion

Wall Bug (Kolar)

105



Lift 1 foot at a time while tilting
Med Ball

106



Variations w/ hand wts or foam roll




Foam Challenges

108




Kolar Arm Lifting Test - p557.558

Initial position
d  Patient supine, or standing errects
H He/she lifts both arms slowly




Sagittal
Anti-Flexion

Overhead Arm Reach

« Overhead Reach

Could you use the Wall Bug?

What breathing pattern would
you expect w/ dysfunction
here”
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Sagittal Plane Capacity:
FRONT PLANKS WITH

DM

e —— SAW (2/1

112




Plank Rolls

Start in Front Plank

a) Release arm
o) Roll Torso
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RS wm,..wuamwﬁw,, ’We‘»;f 5

""Acni-a N e

| ARM BENCH PRESS
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| ARM ROW

s Knee and hand

fm T

PN p.@*ﬁﬁnm‘mw’:ba
bench

i“
iy

¢ Big chest and arched
low back

¢ Bring weight up to
the side keeping the
elbow close to body

¢ Avoid shrugging
shoulder

s Keep chin tucked in

116
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1 Leg Bridge — p631

* Bridge Up
e Alternate Kicks &
Hold

* Then, perform 1 leg
bridge up/down

Mag 7
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PEPEIEPS

2020200 02
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Scoring

0 - Pain
1 - Can’t perform movement
— Any pelvic twist or drop

2 - Performs movement w/ compensation

— can't raise hips to neutral position
—thighs don’t stay parallel

3 - Movement performed w/out compensation

Mag 7
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Bird Dog &
Anti-Rotation Dysfunction




FMS ALSR Corrective
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Cable Lift - Tall & 1/2 kneeling

H@ reflexpeter

123






@ benbrunotraining
N\ QN

Land Mine

OH Press

& ,,
Reverse Lunges




T

._; LT
, i
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PROXIMAL STABILITY WITH
DISTAL MOBILITY

TRANSVERSE

x STIR THE POT
x PLANK ROLL
= 1 ARM BENCH/ROW

x GLUTE BRIDGE (2 (sagittal)
to 1)

FRONTAL

x 1/2 KNEELING CHOP
x KB CARRY

SAGITTAL

x [RX ROW

= \WALL BUG
= Plank Saw (2/1)
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-Flexion Core
[l1Ization Program
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Sagittal

Curl-ups — p630




Sagjittal

Curl-up Technigque

Brace the core

Raise trunk up from middle back
without flexing lumbar spine

Raise & lower trunk as a plank

Maintain normal respiration




2. Anti-Flexion Core

:)i:amhz.auol Frogram



Strength Circuit as an Evaluation Tool

Exercise / Dysfunction Solution
Position

Hang/Good | Lose Thoracic spine (T) Strengthen T
Morning & posture or Kyphotic posture | Spine prone &
Bent Over = restricted T spine motion | disassociation

Row

S ——————e

Start with Abds & Glute Abds & Glute stay Contracted to
Contracted Maintain Posterior Pelvic Tilt |




Jerzy & Anelia Gregorek
Variations on Prone




Sagittal

Superman - po635

x Push off the wall

= Balance on the ball &
your foes

x Palms down

x Chinin
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Anti-Flexion

Bent Over Row
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Anti-Flexion
McGill/Vermell

Good Morning (Eccentric control of flexion)










Sagittal

Back Extensor Training —
p635

- Trunk extensors are
normally in-a 1.3:1 ratio
with Trunk flexors

- In LBP subjects the ratio
1S




Isometric Core Exercise

SAGITTAL

BIRD DOG on
forearms

FRONT PLANK (2 to
1)

PALLOF PRESS -
Overhead (Anterior)

TRX ROW

WALL BUG (LEWIT)
Plank Saw (2/1)
QUAD RNT

PELVIC FLOOR

Progressions

FRONTAL

SIDE BRIDGE
SIDE PLANK

KETTLE BELL STATIC
HOLD

30 DEGREE STATIC
HOLD WITH PULLEY

PALLOF PRESS -
INLINE 1/2 KNEELING

Lateral Step (Band
walk - Frontal)

KB CARRY

TRANSVERSE

BIRD DOG
STABILITY BUTTRESS
FORWARD LEAN
PALLOF PRESS
STIR THE POT
1/2 KNEELING CHOP
PLANK ROLL
BARREL ROLL
1 ARM BENCH/ROW

GLUTE BRIDGE (1)
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D) Ireatment

slassitication -

» Directional Preference - » Disc
McKenzie (Flexion-Intolerant  Problem
Back Problem)

= Manipulation x Acute, Non-

» Stabilization Radicular

x Recurrent/
Chronic

144



1. Directional Preference
Classification

Centralization w/ motion
testing (i.e.flexion or
extension)

Peripheralization in
opposite direction as
centralization

Strong preference for
sitting or walking

Fritz, Brennan



McKenzie Extension - Ch 15







1. Range of Motion - ROM

» Hyper or hypomobile

* Find movements or positions
which reproduce, increase, or
peripheralize pt's characteristic
symptoms

 Example L-spine




Scoring

0 - pain

1 - can’t perform movement - >50% loss of
ROM

2 - performs movement w/ compensation
— <50% loss of ROM

— Hypermobile

— Segmental dysfunction (ie. Side-bending w/out
convexity)

3 - movement performed w/out compensation



Functional Problem Solving

» DISC PATIENTS, CHRONIC BACK
PAIN, ETC

» Patient Classification
— Directional Preference
— Stabilization
— Mobilization

150



2. Manipulation Classification

Recent onset of pain <16 days
No pain distal to the knee

Low fear avoidance beliefs score
Segmental hypomobility

Proper classification improves the
prc())/bability of improvement from 45% to
95%.

Flynn T, Fritz, J, et al. A Spine 2002.



84% chance of improving by the
4™ manipulation session if -

Decreased pain immediately after visit one
Decreased pain reported at visit two
Decreased disability reported at visit two

Common reaction (local pain or fatigue
lasting 24 hours) or no reaction to first
treatment

All of the criteria had to be present.

NOTE: Axen

Disabiity/Trigger Reduction must be the goal
Clinical Audit post-tx must show painful movements
reduced immediately



Only a 30% chance of being
recovered by the 4th visit if -

No immediate improvement immediately after visit one
No decreased pain at visit two
No decreased disability reported at visit two

An uncommon reaction (local pain or fatigue lasting
more than 24 hours; new radiating pain, other reactions)
to the first treatment

All of the criteria had to be present.
Axen

NOTE:
CMT is always a trial, not a prescription of long-term care



3. Stabilization Classification

« Avg. SLR >91°
» Positive prone instability test

« Aberrant motions present (e.g.
mstablllty catch, reversal of L/P
rhythm)

« 2 3 past episodes
* I

ratio) 4.0

— The LR represents the change in
odds favoring success given a
positive diagnostic test result

Hicks GE, Fritz JM, Delitto A, McGill SM. Arch Phys
Med Rehabil. 2005.

Brennan. Spine, 2006




C) Stablllzatlon
Prlnmples

“evidence from tissue-
specific injury. generally
supports the notion of a
neutral spine (neutral
lordosis) when performing
loading tasks to minimize
the risk of low back injury.”

Joint System

McGill SM.In'Resource manual M u m‘ tem
for Guidelines for Exercise

Testing and Prescription.

3rd Edtion, Willams and Central’Nervous\System
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How does the body resist
Injury?

Antagonist muscle co-activationis
necessary for-aiding ligaments in-maintaining
joint stability during loaded tasks

Co-contractions increase spinal stability by

36% - 64%

« W/out co-contraction the spinal
column is unstable Iin upright
postures!

REHABILITATION 2 PERFORMANEE




1he Hollowing My

Hollowing

Figure 10.8

where

comj
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Kavcic N, Grenier S, McGill SM. Spine 2004,
29:1254-65.
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Training Pyramid

——

Strength & Conditioning meslp  Capacity

Foundation » Cl\c/l)gzgl /
Competency -
A,B,C’s

Sport/Power




l\',).)_\",Vy.zy.;y)v,v,v,q,vyv‘ P P PP

= Sagittal Frontal Transverse
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® [raining should be
multi-planar. Athletes
stop/start, change
directions, twist, etc.
Therefore sagittal,
frontal & transverse
planes should all be
assessed & trained.

161






What is the Goal of

Human Development?

A WALK THROUGH HUMAN EVOLUTION

The newest fossils have brought scientists tantalizingly close to the time when humans
first walked upright--splitting off from the chimpanzees. Their best guess now is that it
happened at least 6 million years ago Click here to read the cover story >>

H. habilis

LAST COMMON ANCESTOR . .
It should have a mosaic (gﬂdrﬂﬂa: rl“i'ug:‘"ﬁ';f".?_ ] ;
of feature s reminiscent possiblé human ancestor) — A E—
of both apes and humans- < d
but that's true of several
species already found, so
identification might be tough

Ardepit A, afarensis
ramidus (includes lucy).

Chimpanzees

7 4 Present

Timeline by Joe Lertola In Millions of Years (All dates are approximate)




Sagittal Plane Function

Muscle Hypertrophy

n




Fundamental
“Weak LiInks”

Core/
iration

Overhead Squat

165
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7,

‘\< 4 = l .
. ),L Iriple Flexion
for Triple Extension

Competency before Capacity



2. FRONTAL PLANE




Hip Extension
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Frontal Plane -P822-823




— Quadratus

r/'
Gluteus ._/

Medius
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<4 direction of moving segments fixed segments
muscle pull
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al Chi - Kua
(Kolar) Functional
Rolling

Differentiation of Limb Function

DNS
|
1

Stepping forward limb
[swing phase/ '

Supporting
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Myron’s Discus
Thrower
“‘Dynamic Tension”
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Punctum Fixum
for Punctum Mobilum
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f we attempt to train an exercise & it's a 1
then we look for ecologically valid moves
that are nested to it that we think will re-set
the weak link. For example —

Anti rotation problem in 1 leg bridge >> Pallof
Oress

Poor 1LDL >>stretch posterior hip capsule

Decreased 4 extension mobility >> squats

Poor squats >> DL



"Given the enhancement
of limb athleticism, this
study gives some
foundation to the
practice of including
Isometric core exercises
into athletes’ training
regimens and pregame
warm-up. In fact,
ISsometric core exercise
programs are part of
successful injury
prevention programs.”

Prevention/Warm-Up
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