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Outcomes
e Explain how the back is compromised by both passive and active
duties

e Compare the active, passive and control systems that allow the lower
back to transfer load

e Construct programs to optimizing the physical conditioning and
reconditioning of the lower back in tactical personnel
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About the Back

* Punjabi’s Concept of Back Stability
* The passive system
* The active system
* The control system

Passive system

Neutral Zone

Panjabi MM. The stabilizing system of the spine. Part 1, function, dysfunction and enhancement. Journal of Spinal Disorders 1992; 5 (4): 383-9.
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The Passive System

e Basic Anatomy — The Spinal Column

Segmented to allow
movement

Restriction of motion at ANY level of the spine
will increase the range requirement of the joints
above and below
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The Passive System

e Basic Anatomy — The Spinal Column

The Cervical Vertebrae
i MOderate F/E AI;II:IIHILIZIG \fr’wr
e Good Rot

The Thoracic Vertebrae = ™
b Li m ited F/E 1 :E::Yé:s ;’,w,l:' / 3 3 ‘:' . f:jcyl for rib
* Limited Rot /

The Lumbar Vertebrae
* Good F/E
e Limited Rot

process

A lumbar vertcbra.
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The Passive System

e Basic Anatomy — The Spinal Column

g 107 20° 0% 10°> 20° 0> 10 20°
OcC - Ct 0°
€1 -2 0° A ;-
2-3
3-4
4-5
5-6
6-7
C7-T1
T1-2
2-3
3-4 Nordin, M., & Frankel, V. H. (Eds.).
4-5 (2001). Basic biomechanics of the
5-6 musculoskeletal system. Lippincott
_? ¥ g Williams & Wilkins. Fig. 10-7
8-9
9-10
10 - 11
11-12
T12 - L1
L1-2
2-3
3-4
4-5
L5- 81
Flexion- Lateral Rotation
extension flexion

o ANNUAL TRAINING #NSCATacticall9

CONDITIONING ASSOCIATION




The Passive System

e Basic Anatomy — The Spinal Column
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The Passive System

e Basic Anatomy — The Spinal Column
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The Active System
e Basic Anatomy — Rectus Abdominus (RA)

Upper % enclosed by
a sheath formed
from the
aponeurosis of the

. |O divides into 2
Obliques and TA

e Anterior sheath blends
with EO to pass in front

e Posterior sheath with TA
to pass behind

e All join again at the
Linea Alba

Internal
Oblique

Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone
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The Active System

e Basic Anatomy — External Oblique (EO)

8 Fleshy digitations
from the lower 8
ribs—

* 5superior are
received between
corresponding
Serratus Anterior

Mid and Upper
fibre's spread into
an aponeuroses
which connects
left and right but

and also to the lower
* 3 lower from the Pec Major
lats dorsi

Internal surface connects with the 10
Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone

o ANNUAL TRAINING #NSCATacticall9

CONDITIONING ASSOCIATION



http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://blog.corewalking.com/rectus-abdominis-muscle/&ei=i4PaVNfaKMTRmAWbjYLYBQ&bvm=bv.85464276,d.dGY&psig=AFQjCNF0zq-X9qnoRfzrRzXeQ7NgZgWK9Q&ust=1423693026301976

The Active System

e Basic Anatomy — Internal Oblique (10)

Attachments into the
LDF and lliac crest

Attachments into
the Linea Alba

Inserts conjointly
with TrA into
pubis and

pectineal line

Inguinal apo-
nsurotie falz

Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone
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The Active System

e Basic Anatomy — Transverse Abdominals (TA)

* O —Crest of the ilium, lower six costals — Interdigitates with
the diaphragm & through a broad aponeurosis to the Lx
processes

* Fibres insert together in a conjoined tendon with the IO into
the crest of the pubis and pectineal line (purple)

/ Vertabral aponeuroses of the TrA divides into three layers
-Between anterior and middle layer = QL

- Between Mid and Post — ES

- Posterior lamella of this aponeurosis also receives the 10
attachment and Lat Dorsi forming the Lx Fascia

Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone
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The Active System

* Basic Anatomy

Psoas Major

O: Anterior surfaces of the
TVSE processes of T12-L5
vertebrae, Posterior wall of
N the abdomen

Xiphoid process

O: Costal margin and Lx
Vert 1-3

Williams, P. L. (Ed.). (1995). Gray’s anatomy (Vol. 58). New York: Churchill Livingstone
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The Active System

* Myofascial slings and force trai

A 4

W N Myers, T. W. (2009). Anatomy
18 1 Hi trains: myofascial meridians
o for manual and movement

W therapists. Elsevier Health

8 8 Sciences.

P T
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The Active System

 Myofascial slings and force transfer

Myers, T. W. (2009). Anatomy
trains: myofascial meridians
for manual and movement
therapists. Elsevier Health
Sciences.
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The Active System

 Myofascial slings and force
transfer

Chaudhry, H., Schleip, R., Ji, Z., Bukiet, B., Maney, M., & Findley, T. (2008). Three-
dimensional mathematical model for deformation of human fasciae in manual
therapy. The Journal of the American Osteopathic Association, 108(8), 379-390.

NSCA
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lAOA ORIGINAL CONTRIBUTION

Three-Dimensional Mathematical Model for Deformation

of Human Fasciae in Manual Therapy

Hans Chaudhry, PhD; Robert Schleip, MA; Zhiming Ji, PhD; Bruce Bukiet, PhD;

Miriam Maney, MS; and Thomas Findley, MD, PhD

Context: Although mathematical models have been devel-
oped for the bony movement ocourring during chiropractic
manipulation, such models are not available for soft tissue
MOt

Objective: To develop a three-dimensional mathematical
mioded for exploring the relationship between mechanical forces
and deformation of human fasciae in manual therapy using a
finite deformation theory.

Methods: The predicted stresses required o produce plastic
deformation were evaluated for a volunteer subject’s fascia
lata, plantar fasda, and superficial nasal fascia. These stresses
ware then compared with previous experimental findings for
plastic deformation in dense connective tissues. Using the three-
dimensional mathematical model, the authors determined the
changing amounts of compression and shear produced in fas-
dal tissue during 20 seconds of manual therapy.

Results: The three-dimensional model's equations revealed
that very large forces, outside the normal physiologic range,
are required to produce even 1% compression and 1% shear
in fascia lata and plantar fasda. Such large forces are not
required to produce substantial compression and shear in
superficial nasal fascia, however.

Conclusion: The palpable sensations of tissue release that
are often reported by osteopathic physidans and other manual
therapists cannot be due to deformations produced in the
firm tissues of plantar fascia and fasda lata. However, palpable
tissue release could result from deformation in softer tissues,
such as superficial nasal fasda.

1 Am Ostacpath Assoc. 2008108379390

Fromtha Biomedical Enginearing (Drs Chaudhry ),
Mechanical Engineering (Dr Ji), and Mathematical Sdences {Dr Bukiat) at
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Tascia is dense fibrous connedtive tissue that connects mus-

cles, bones, and organs, forming a continuous network of
tissue throughout the body. It plays an important role in
transmitting mechanical forces during changes in human
posture. Several forms of manual fasdal therapies—including
myofascial release and certain other techniques in osteo-
pathic manipulative treatment (OMT)—have been devel-
oped to improve postural alignment and other expressions
of musculoskeletal dynamics.:2 The purpose of these thera-
pies and treatments is to alter the mechanical properties of
fascia, such as density, stiffness, and viscosity, so that the
fascia can more readily adapt to physical stresses4 In fact,
some osteopathic physicians and manual therapists report
local tissue release after the application of a slow manual
force to tight fascial areas.245 These reports have been
explained as a breaking of fasdial cross-links, a transition
from gel to sol state in the extracellular matrix, and other
passive viscoelastic changes of fasciae. 24>

The question of whether the applied force and duration
of a given manual technique (eg, myofasdal) could be sufficient
to induce palpable viscoelastic changes in human fasdae is
unresolved, with some authors 36 supporting the likelihood
of such an effect and others7s arguing against it.

Owr intent in undertaking the prosent study was to resolve
this question. Therefore, we present an original mathematical
mode to determine if forces applied in manual therapy are suf-
ficient to produce tissue deformation in human fascae.

Background

The mechanical properties of ex vivo rat superficial fascia
(ie, subautaneous tissue) under uniaxial tension have been
reported by latridis et al? who investigated the potential
importance of uniaxial tension in a variety of therapies
involving mechanical stretch. The mechanical properties of
in vitro human superficial nasal fasda and nasal periosteum
were investigated by Zeng et al'® to determine under which
tissue layer silicon implants should be inserted for improved
results in aesthetic surgical corrections of congenital saddle
nose and flat nose. Similarly, the mechanical properties of
in vitro fascia lata and plantar fasda have been investigated by
Wright and Rennels."" The results of each of these studies of
fascial mechanical properties can be used in determining the
types and strengths of mechanical forces needed to produce
desired deformations during manual therapy.

JADA + Vol 108 « No 8 » Augus: 2008+ 379

https://anytimeyoga.files.wordpress.com/2012/09/gra

y430.png
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The Control System

e Central nervous system
— Activation which can be slowed by fatigue
— Inhibition from pain
— Faulty motor patterns
— Faulty Joint Position Sense
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System Integration

Control System

Intervertabral
Posterior Disc
Longitudinal
l.igament Flirel lumbar veriebr——

Nucleus
Pulposus

v Anterior
Longitudinal
Ligament

Panjabi MM. The stabilizing system of the spine. Part 1, function, dysfunction and enhancement. Journal of Spinal Disorders 1992; 5 (4): 383-9.
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Rehabilitation — It’s not that easy
| DON'T ALWAYS DO SIT

R BUT WHEN I Ilﬂ Ir
IMMEI]IATE[Y GHEGK‘IN
THE MIRROR'TO SEE IF MY

SIK PACK HAS ARRIVED |
:;L.;#L?:.;E’iig.cm?w ANNUAL TRAINING #NSCATacticall9




System Integration

* Active System Dysfunction — Active System Dysfunction

Control System

Intervertebral
Posterior isC
Longitudinal

Ligament

Nucleus
Pulposus

Anterior
Pl Longitudinal
+ Lligament

Intervertebral irst sacral vertebra
Dis¢
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System Integration

* Active System Dysfunction — Active System Dysfunction
* Muscle weakness
 Typically load (acute of chronic) is too much __
* E.g. load carriage e PN
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System Integration

* Active System Dysfunction — Active System Dysfunction

* Muscle weakness
e Relative weakness
* E.g. Weaker than opposing muscles
* Lower Cross Syndromes
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System Integration

* Active System Dysfunction — Active System Dysfunction

* Muscle weakness
* Previous injury
e E.g. Incomplete recovery
* Re-injure weakened structure
e E.g. Load carriage (Orr, et al., 2016)

Training 15* 12 months in Unit Post 12 months in Unit

o 56

.',':’ - 20 40

-4 9 Orr, R. M., Coyle, J., Johnston, V., & Pope, R.

- 5 l (2016). Self-reported load carriage injuries of

= 18 31 . . . , ..

= military soldiers. International journal of injury

A \ 2 l control and safety promotion, Fig 1, pg 4
TOTAL 56 38 100 194

First reported load camage mjury
Second reportedload camage injury to the same person

Third or fourthreported load camage injury to the same person
——» Shows groups which contributedto successive injuries
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System Integration

* Active System Dysfunction — Active System Dysfunction

Control System

Excessive Load
- Muscle damage
- Tendon damage

Passive S

* Injury to the active system
= Weakness — Absolute or Relative
= Previous injury
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System Integration

e Passive System Dysfunction - Active System Dysfunction

Control System

Lax ligaments

Hypo-Hypermobile joints
Pas Excessive Load

’ - Muscle damage

- Tendon damage

sive S

* Injury to the active system
= Previous passive system injury
= Hypo/hypermobile joints
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System Integration

e Control System Dysfunction - Active System Dysfunction

Inhibition (Decreased / delayed muscle activation)
Faulty motor patterns
Fatigue

Control System

.

Excessive Load
- Muscle damage
- Tendon damage

Passive System
) fﬁ, Lfmi?v!rlﬂblal

* Injury to the active system
= Previous injury and pain inhibition
= Faulty timing / motor patterns
= Fatigue
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System Integration

e Control System Dysfunction — Active System Dysfunction

* Faulty motor control
* Incorrect movement pattern
* Incorrect muscle activation
* E.g. Glutes vs hamstrings / TFL vs HF
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System Integration

e Control System Dysfunction — Active System Dysfunction

e Faulty motor control
* Incorrect movement pattern

* |ncorrect muscle activation A B
100 11 10077 -

|

e E.g. Glutes vs hamstrings / TFLvs HF & O T .
* Incorrect timing 5 M 1k .
o 601 _ 60" _ [ Fast
* Research by Jull et al., (199.9) £ | ™, | © Neura
suggests that the problem is not one i | 40 1{ ® Slow
of strength or endurance but of 2 201 : | 20 '
motor control il | "F | ] 1 L L ;

0 T T T T 1
TrA Ol OE RA MF

TrA Ol OE RA MF

Jull, G., Hodges, P., Hides, J., & Panjabi, M. M. (1999). Therapeutic exercise for
spinal segmental stabilization in low back pain: scientific basis and clinical
approach (pp. 61-76). Edinburgh: Churchill Livingstone
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System Integration

e So what?

k ._....-{,'.'.';'c""
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System Integration

e So what?

* Member comes in post back pain

* You give them core strengthening...but what if....
* Poor motor timing (abdominals firing late)
* Poor motor pattern (caused by poor technique)
* Poor muscle activation (Gluteals not firing)
* Faulty JPS (think they are in the right position)
 Joint dysfunction (loss of joint ROM)

e ...means that you cant just give an exercise (e.g. core for lower back) and
hope for the best...
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How do you protect the back ?

-

. (2 .
¢ : 3 | (£3) Delavier
s B " M ?‘3?’40 = ‘f
- <A N - - - .f'
e W - N : Y N .\.}-' A = L !
‘ N : | Anatomy
Over _

eeeeeeeee e
and

| /CONSUMER GUIDE: *=:-w
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What is the core /core training?

* TA, MF, PF — Physioworks
* TA, MF, PF, Diaphragm — CORE Restore Physiotherapy

* RA, TA, Obliques — Core Assessment and Training (Human
Kinetics)

wwwww
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What is the core /core training?

* Major muscles included are the pelvic floor muscles, transversus
abdominis, multifidus, internal and external obligues, rectus
abdominis, erector spinae (sacrospinalis) especially the longissimus
thoracis, and the diaphragm. The lumbar muscles, quadratus
Lumborum (deep portion), deep rotators, as well as cervical muscles,
rectus capitus anterior and lateralis, longus coli may also be
considered members of the core group.l2

 Minor core muscles include the latissimus dorsi, gluteus maximus,
and trapezius.

https://en.wikipedia.org/wiki/Core (anatomy)
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https://en.wikipedia.org/wiki/Pelvic_floor
https://en.wikipedia.org/wiki/Transversus_abdominis
https://en.wikipedia.org/wiki/Multifidus
https://en.wikipedia.org/wiki/Internal_oblique
https://en.wikipedia.org/wiki/External_oblique
https://en.wikipedia.org/wiki/Rectus_abdominis
https://en.wikipedia.org/wiki/Erector_spinae
https://en.wikipedia.org/wiki/Longissimus_thoracis
https://en.wikipedia.org/wiki/Diaphragm_(anatomy)
https://en.wikipedia.org/wiki/Core_%28anatomy%29#cite_note-2
https://en.wikipedia.org/wiki/Latissimus_dorsi
https://en.wikipedia.org/wiki/Gluteus_maximus
https://en.wikipedia.org/wiki/Trapezius
https://en.wikipedia.org/wiki/Core_(anatomy)

What is the core /core training?

* The core is used to stabilize the thorax and the pelvis during dynamic
movement

e .... and it also provides internal pressure to expel substances (vomit,
feces, carbon-laden air, etc.).
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What is the core /core training?

Full Length Aricle
The impact of core muscles training on the range of anterior
pelvic tilt in subjects with increased stiffness of the hamstrings

Michat Tomasz Kuszewski 2, Rafat Gnat 2 . Anna Gogola® A &

The exercises simultaneously and globally activate the core, upper trunk, and lower limbs
musculature. In order to offer the neuromuscular system a constant challenge, an
individually shaped ‘progression ladder was used. Together with such a challenge, an
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What is the core /core training?

Full Title: Isolated core training improves sprint performance in national-
level junior swimmers

Submission Type: Ornginal Investigation

performance. The aim of our study was to quantify the effects of a 12-week 1solated core
training programme on 50-m front crawl swim time and measures of core musculature
functionally relevant to swimming.

Intervention

The intervention group completed a 12-week core tramming programme in addition to their
normal pool-based swimming regimen. For the purposes of this study, the regions of the body
which are included in the term "the core” are the upper legs, pelvis. trunk and shoulders.’
Specifically, the regions targeted in this traiming programme were the lower spine, lumbo-
pelvic complex and upper region extending to the scapula. The core tramming programme
consisted of five exercises based on the existing literature (Table 1) which were as follows;
prone-bridge (Figure la), side-bridge (Figure 1b), bird-dog (Figure 1lc). straight leg raise
(Figure 1d). overhead squat (Figure le) and medicine ball sit twist (Figure 1£).2° In a
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How do you protect the back ?
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How do you protect the back ?

* Train movement
* Transfer force
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How do you protect the back ?

* Train movement
e Transfer force
* Train large movement patterns with a focus on timing
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How do you protect the back ?

Segmental Summation of Velocity

* Optimal coordinated sequence of movement that allows for optimal velocity
development

* Each segment begins to move the instant the previous segment begins to slow down

— —
1 s TP
/_Z.
/ -_—‘x Vi - .3'1 p—s
~ Wrist Z Eib
\ wWris o - N — ~NW
o ol \\. - oo ,/"’f—- —4
: =24 _\ Eibow // %']_, | " ’-’ﬂ/\/.,. — = l 2
L Naho o ) . . N
//’\ ST ) H —4 “Shoulde Elliott, B.C. Biomechanics in
— 4 N Hips i e e .
e N Hips l’i i »_\///' N Hing ——— Sport in eds. Pyke, FS. Better
,_k 7 e, o= Coaching, Australian Sports
4 Legs / Legs / =Ogs. Commission, Figure 7-13,
Too early Well timed Too late p.107
Time -
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How do you protect the back ?

* Train movement
* Transfer force

* Train large movement patterns with a focus on timing
* For rehab Isolate then Integrate
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How do you protect the back ?

* Train movement
* Transfer force

* Train large movement patterns with a focus on timing
* For rehab Isolate then Integrate

* Train many movements to build redundancy
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Seated rows better than pull-downs for the back muscles?

STUDY OBJECTIVE MEASUREMENTS

To compare activatiop of the back - - Latissimus dorsi EMG
F - Middle trapezius and rhomboids EMG
- Biceps brachii EMG

- Exercises done with the same absolute
What was load (wide-grip pull-down 10-12RM),
measured? and not the same relative load

Testing: Electromyography (EMG) was used to measure What happened?
3 5% muscle activation during each exercise, normalized to !
maximum isometric voluntary contraction (MVIC) leveis.

20% A
15%
10%

5%

096

Wide grip pull-down Reverse grip pull-down

Seated row Seated row (retraction)

M Latissimus dors ™ rhaomboids M Biceps

WHAT DOES THIS MEAN?

TheSeated row variations sShowed a tendency to produce more latissimus dorsi and

more middle trapezius and rhomboids muscle activation than the pull-down
variations, but all exercises produced similar levels of biceps activation.

Lehman, G. J., Buchan, D. D., Lundy, A., Myers, N., & Nalborczyk, A. (2004). Variations in muscle Sf‘\z ¢h & (‘nr‘&r‘omr

activation levels during traditional Iatissimus dorsi weight training exercises: An experimental Resea rC h
study. Dynamic Medicine, 3{1), 1.
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Romanian deadlift and kettlebell swing for medial hamstrings?

STUDY OBJECTIVE MEASUREMENTS

To compare the balance of - Balance of muscle activation of the
activation levels between the -~ medial to lateral hamstrings, using EMG
lateral (biceps femwyris long head) - Hip and knee joint angles at which peak

and medial (semitandinosus) EMG occurred (data not shown)

What was s
hamstrings during seveial exercises measured?
- N - What happened?
Testing: Electromyography (EMG) was normalized to maximal 3 o Semitendinosus
voluntary isometric muscle contraction (MVIC) levels, and the & = 7
: d Biceps femoris (long head)
EMG levels of the medial and lateral hamstrings compared. }
- Below, the chart shows a ratio. The red dotted line represents |
equal medial and lateral hamstrings activation.
- —
= A
30
1 4
o
Unweighted Weighted Kettiebell Nordic Unweighted Romanian Isckinetic Isokinetic Unweighted
horizonta horizontal amstring sliding single decadlift scated leg prone leg curl singie-leg
back back curl leg supine ) curl glute bridge

extension extension

WHAT DOES THIS MEAN?

Both the kettiebell swing H' omanian deadlift exercises displayed proportionately more
C@l hamstrings acti@han lateral hamstrings activation. All of the horizontal back
extensions and leg curls tended to display proportionately more lateral hamstrings activation.

Zebis, M_K_, Skotte, )., Andersen, C. H., Mortensen, P, Petersen, H. H_ Viskaer, T. C, & Andersen, L_L g’f,,,,. fﬁ ;2 Cﬂh&&rm
(2012). <ettlebell swing targets semitendinosus and supine leg curl targets biceps femoris: an EMG

study with rehabilitation implications. British Journal of Sports Medicine Resec rc h
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The Active System

Urquhart, D. M., Hodges, P.W. & Story, |. H. (2004). Postural activity

. . of the abdominal muscles varies between regions of these muscles
¢ A b d O m | n a | M u SC I e Re C ru |t m e nt and between body position. Gait & Posture, 22(2005), 295-301
OE B si ,I ) ‘;
(] Stand 2
MO — ]
potentiomet LOI A [ F

UTrA . . ﬂ -I- -

MTAA { —-

w = LTeA
| 1 | 1 1] 1 1 - 1
-80 -60 -4 -20 0 20 40 60 80
T Time (ms)
Onset of Deltoid EMG
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So how do you protect the back ?

* Consider the other ‘passive duty’ loads imparted on the back and
their downstream impacts

* Following injury (and even prehabilitation) cause - effect - cause - effect
* Consider load ‘holiday’ periods or create deload periods

* Train quality movement
* Transfer force
* Train large movement patterns with a focus on timing
* Train many movements to build redundancy
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