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Figure 1.

—_ S The manual therapy interventions used in the study: (A) Sustained natural apophyseal

I\tt/\—CSNAGSO) 7 )[/ j—c (i ~ glide (SNAG) into left rotation. The physical therapist performs a sustained anterior
&) i \ ,# X *ﬁ glide to the left C1 transverse process. The participant turns his or her head to the left

DHIXO 7 (RYL ‘E E-3N E as the SNAG is sustained. (B) Self-administered SNAG into extension. The participant
uses a strap or his or her fingers to perform a sustained anterior glide to the C2 spinous

0) r }} I ﬂﬁ%ni b\ e &) ) *LT’ process while looking up. The glide is maintained until the head returns to the neutral

starting position. (C) Maitland central posterior-anterior passive joint mobilization on

© FERCOFEL FHOBAEFIC “

— 1z = N Reid, S. A, Rivett, D. A., Katekar, M. G., & Callister, R. (2014). Comparison
cto -C g I %E héhé Bila::_ 0) /A 7 of mulligan sustained natural apophyseal glides and maitland
- £ L mobilizations for treatment of cervicogenic dizziness: A randomized
'_ IS S NAG S 'j: Eﬁ ﬁ E"] " ﬁ I:l+ E"]{E{i controlled trial. Physical Therapy, 94(4), 466-476. https://doi.org/
,I-i%m LT: 10.2522/pt}.20120483

Reid, S. A et al. (2008). Man Ther . Aug;13(4):357-66.https://pubmed.ncbi.nlm.nih.gov/17951095/
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- Reid, S. A., Rivett, D. A,, Katekar, M. G., & Callister, R. (2008). Sustained natural
apophyseal glides (SNAGs) are an effective treatment for cervicogenic dizziness.
Manual Therapy.

—  https://pubmed.ncbi.nim.nih.gov/17951095/
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Reid, S. A, Rivett, D. A., Katekar, M. G., & Callister, R. (2014). Comparison of
mulllgan sustained natural apophyseal glides and maitland mobilizations for
treatment of cervicogenic dizziness: A randomized controlled trial. Physical
Therapy.

https://pubmed.ncbi.nim.nih.gov/24336477/
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Mohamed, A. A., Shendy,W S., Semary, M., Mourad, H. S., Battecha, K.
H., Sollman E.S., .. Mohamed, G 1. (2019). ‘Combined use of cervical
headache snag and cervical snag half rotation techniques in the

treatment of cervicogenic headache. Journal of Physical Therapy
Science.

—  https://pubmed.ncbi.nim.nih.gov/31037013/
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What are the basic needs of the neuron
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* Oxygen

* Fuel (glucose, micro
and macronutrients)

e Activation and

stimulation
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What happens when we stimulate a neuron?

HEERET BLADNESSDH?
BERFREE. AIEEER. ZLTHBEMEDOEL
> CIEGr (cellular Immediate Early Gene responses) D& N(CaiiiA)
VNV BEEEDIEN (R, 1AV F v XL, mEVE. g
E18)
» HREMROENN (MY RYFPEFEERZEL )
» ATPEAEFRNUDLAAY D LRy 7OESOEN
» IHAERFEIC B 1T B ERIEEBMDET
» TY—ZIAIEEDET (FEER)
g *qﬂ %%E.D:&E‘l‘i t E,HH i% gﬁ Receptor Activation (Temporal / Spatial Summation) (IPSP / EPSP)

We get changes in genetic expression, protein synthesis and Fuel (02 / Glucose / fats / protein)

neuroplasticity
> increase CIEGr (cellular Immediate Early Gene

Synaptogenesis

responses) (Ca influx) Cainflux Receptor health / formation

> Increase Protein production (ceII_ membranes, ion o s [ Plasticity
channels, transmitters, cell repair) i

> Increase Cellular respiration (via mitochondrial electron Celldar helth Long entiat
transport chain) g ferm potentiation

. . . CREI%,gene Cos /jun /
increase ATP synthesis (activity of Na/K pump) fosclpfon Protein Syrihesi

> decrease Resting membrane potential (RMP) in the
initial stages (further away from threshold) Neurotransmiter Production

> decrease Free radical formation (aerobic) Up-regulates 2" order newron

> drives neuroplasticity and LTP

©Dr.Carlo Rinaudo, translated with permission

what happens if we reduce stimulation?

“Dysafferentation” RiMVME(EERE (757 t—3Y) YF7RFHENSD
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; #HEZAEK (ATEccentric nucleus P dependent pumps)

- MRS (7 > /NI BEEAIET) (reduced protein production)

- RS

When you decrease the FOF of pre-synaptic neurons, as might occur due to dysafferentation (subluxation), the following
events may take place.
1 CIEGr (cellular Immediate Early Gene responses).
> 1 Protein production
> 1 Cellular respiration (via mitochondrial electron transport chain).
> | ATP synthesis.
> T Resting membrane ﬂotentlal (RMP) in the initial sta%
> Hyperpolarization of the membrane potential in the late stages of degeneration.
> 1 Free radical formation (OxPhos — oxidative phosphorylation)
> Further inhibition of cellular respiration (electron transport chain) in the mitochondria.
Lactic acid (anaerobic
Eccentric nucleus (reduced neurofilaments/microfilaments)
Swollen cell (ATP dependent pumps)
Cellular fatigue (reduced protein production) i i .
Neurotoxicity! ©Dr.Carlo Rinaudo, translated with permission




Clinical presentation of impaired neuronal mitochondria

Early Neuronal
Mitochondrial Deficit \

Fatigue With Activity

Neurological Reactions to Trivial Stimuli

+ Neuron has normal threshold to RMP
+ Decreased ATP and endurance

+ Neuronal threshold s closer to RMP
+ Decreased ATP and endurence

Fatigue with standing cerebellum)
Fatigue with reading fronta and parietal lobe)

Muscle spasm of spine and neck with
standing (cerebellum)

Progressed Neuronal
Mitochondrial Deficit |

FHOMEMRE
NV RUZ DR
BEAE

AN SIS

L EMICKLTESR
TRRAfE

- ATPERANDET

Nonpositonal vertigo (cerebellur)
Postural remor ceebellum)

By anickorsesck(crbelum) > AL D CLVNBEIRND (/M)

Fatigue with concentation (Fontal lobe)
Witer'scramp (basl gangli direct pathway)
Fatigue with music temporal lobe)
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Transneural degeneration (TND)

TR RN DIEE., IR FOTICED < M
BMBEOAZENE, MBEEHOEZETHN. K
ENHASNARITNIEHETE ICEN S Beck
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“A state of instability of the nerve cell as a result of changes in
frequency of firing (FOF) and /or fuel delivery to the cell. It
represents a state of decline that will proceed cell death if
fuel delivery, activation and FOF are not restored.” Beck

Neurons that have been subject to a lack of synaptic activity,
low glucose supplies, low oxygen, decreased ATP etc may not
be able to respond to a sudden synaptic barrage in the
appropriate manner. So we can apply this term to a neuron
and also groups of neurons

©Dr.Carlo Rinaudo, translated with permission
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What does neuronal fatigue look like in clinic?
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* With neurological testing, you must repeat, observing for any signs of fatigue (or sometimes
improvement)

« If during your examination (can be orthopaedic or neurological), the patient either

1. improved with testing “adaptability” - rehabilitate without metabolic concerns (also unlikely
to be primary area of dysfunction)

2. gets worse with testing - need to address neuro-metabolic stability during treatment
3. new symptoms with testing (eg, feels nauseas when doing finger to nose - remember
connected homologues) - need to address neuro-metabolic stability during treatment

©Dr.Carlo Rinaudo, translated with permission
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Beissner, F., Meissner, K., Bar, K. J., & Napadow, V. (2013). The autonomic brain: An activation likelihood estimation meta-analysis for central
processing of autonomic function. Journal of Neuroscience, 33(25), 10503-10511. https://doi.org/10.1523/JINEUROSCI.1103-13.2013
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by the right VMPFC

©Dr.Carlo Rinaudo, translated with permission

Hilz MJ", Devinsky O, Szczepanska H, Borod JC, Marthol H, Tutaj M.

ARIEERFERAISES A RERHCSCLFEEOME
SEMEEICEMND

Brain. 2006 Dec;129(Pt 12):3343-55. Epub 2006 Nov 1.

Right ventromedial prefrontal lesions result in paradoxical cardiovascular activation with
emotional stimuli.

Results suggest hemispheric specialization for VMPFC interaction with
predominant parasympathetic activation by the left, but sympathetic inhibition
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parasympathetic ~ sympathetic
activation inhibition
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Note:

SNS activity
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If you injure the left hemisphere - reduced PSNS activation (then
increases SNS tone)
If you injure the right hemisphere - it reduces sympathetic inhibition
(then increases SNS tone)
So, no matter if you injure the left or right, the end result is increase
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Plasticity - adaptive & maladaptive
FRAE A 2 1% — S RN IEE IS B A

FEARBICIERMEOY Y TIER<H
BLHEEBLYPITVLIHADRTH B,

These maps (brains perception of the environment or body awareness)
are susceptible to change — both good and bad!! (double edge sword)

> )
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LTP & LTD
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Rochester, J. (2009). Contemplation. IEEE Technology and Society Magazine, 28(1), 3. https://doi.org/10.1109/MTS.2009.931859
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(a) (b)

chronic pain

after injury

pain intensity

stimulation intensity stimulation intensity

Philos Trans R Soc Lond B Biol Sci. 2014 Jan 5; 369(1633): 20130146.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3843878/
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Synaptic integration
UFTRE
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Nolte

“Neurons receive hundreds or even thousands of synaptic inputs from other
neurons combining their effects at the trigger zone to determine whether and
how often to fire an action potential........ the net impact of any individual
synapse will obviously depend on the amount of fransmitter released there
and the numbers of postsynaptic receptors present, as well as on the distance
from there fo the trigger zone.” Nolte

©Dr.Carlo Rinaudo, translated with permission

synaptic integration
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Spatial Summation

» The cumulative effect of inputs from multiple presynaptic sources on
a single cell occurring at the same time

Temporal Summation

» Cumulative EPSP’s that result from the firing of a single neuron,
repeatedly, before the previous signal degrades

©Dr.Carlo Rinaudo, translated with permission
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Figure 11: Pediatric Feeding Care Cycle
(NSW Office of Kids and Families, 2016).

ASSESSMENT

MONITORING AND

EVALUATION

« Monitor progress and
identify key issues that
need addressing

* Re-assess

« Document

MANAGEMENT

synaptic integration
TR E

22

y — O DRI T BRI ICE Z BB DS F T AT D RIERIR,
IR T FR i o

y —ODYF S AICE LG R BN - 7 AN D RERE,

Spatial Summation

» The cumulative effect of inputs from multiple presynaptic sources on
a single cell occurring at the same time

Temporal Summation

» Cumulative EPSP’s that result from the firing of a single neuron,
repeatedly, before the previous signal degrades

©Dr.Carlo Rinaudo, translated with permission
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- Bernacki, R. E., & Block, S. D. (2014). Communication about serious illness care goals: A
review and synthesis of best practices. JAMA Internal Medicine.
https://doi.org/10.1001/j 20145271

BESABRNBEERLAVEARREICLY Yoy .

doctors and

4#—1(\&?%@'60 %%&wtziﬁﬁﬁli/ Jﬁﬁk— memcalpevsunnel% - I

Sight of
health professionals,
hospitals and
medical instruments

RIZEE

—  McCabe, R, & Healey, P. G. T. (2018). Miscommunication in Doctor-Patient
Communication. Topics in Cognitive Science. https://doi.org/10.1111/tops.
12337
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t7t __&%O)ZDTOZ I~ (9*‘“‘{?1%_{3*%‘@ ;E https://journals.physiology.org/doi/full/10.1152/physrev.
) 3 ESE—DOBRICHET B(TFTRRG) 0004320127

— Benedetti, F. (2013). Placebo and the new physiology of the doctor-patient relationship. fbelid=IwAR20F30LMgbGzWs_kSOjLW80cYb6QQaM1ym9bY)
Physiological Reviews. https://doi.org/10.1152/physrev.00043.2012 VWhAIHHZvPadAh2esU-Q

Q Interaction with other

patients and people
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The Purpose of the Brain

SHFLEBIRG XD

BRIENS DETDIFRISR AR & MR Z & TR
IKUDEDLRIFNERSTEWN

VU EBRT B
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- A response is generated Sensory receptors are
RivZz{cZx% stimulated.
BT ERDEFRLEROE=OICREICELERIGEY
6 o

> Receive Signals
> The brain has to be able to receive information from the 7°|:| ‘[Z A
environment through receptors and peripheral nerves
g Inte_rlpret Signals PROCESSING
> The brain then has to be able to process that information, compare
it against other receptors, memory, and emotions to interpret and . - .
assign a meaning to its perception. Except reflexes. Sensory information is organised and
) interpreted, stored and related to
’ Trar_1|_shm|tbRe;sponsdest t it it to th previous experiences
» The brain needs to transmit an appropriate response to the ¢ = .
environment, to promote survivagﬁitypand reproduction BEERIFIBEEDRERICEDWNT

B - 32 - REFESND

©Dr.Carlo Rinaudo, translated with permission
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the quality of output is related to quality of input
PONTYNOBIFBAY Ty NOBEICKHHIT S

% =

N PSS
7y ks 7t =
Sensory receptor Integration
BRETAS

7o Tk

Motor output |

Brain and spinal cord

\ )
Effector v
N Peripheral nervous Central nervous
EHE system (PNS) system (CNS)

AR AR R

©Dr.Carlo Rinaudo, translated with permission
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-Our body is a compensating machine...

o BIFRRITESLETI NEHEETRT O,
REZEAHYT
- HREDZTD=O. HYLHLHHHRIEZITS
« REVEDRGFDORELLY . BEAHLEFTD
REELDIENH D, ROREIFEDKIES L
LTENSEELNHD

©Susumu lkeda (NCJ)
http://www.biotensegrity.com/ https://www.youtube.com/watch?v=BzgxYpDyOOM&feature=youtu.be
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Radebold, A., Cholewicki, J., Panjabi, M. M., & Patel, T. C. (2000). Muscle response pattern to sudden trunk loading in healthy individuals and in patients with chronic
low back pain. Spine, 25(8), 947-54. http://doi.org/citeulike-article-id:411531

©Susumu lkeda (NCJ)
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Contro Low back pain
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Fig. 2 Ribcage movement, COP displacement and angular motion
hhfﬂgﬁﬁ:?#gwﬁ‘ of body segments of a representative control and LBP subject
* during quiet breathing. Dashed lines are aligned to the inspiratory
- s peaks to facilitate inspection of the respiration-related changes in
}[,—700) [i')h\ ﬁ%l,\ COP. In the control subject, note the presence of small amplitude
changes in the hip and lumbopelvic angle that are in phase with
respiratory movement of the chest wall. In the LBP subject, note
the larger and more consistent peaks in the COP at the frequency of
respiration

Grimstone, S. K., & Hodges, P. W. (2003). Impaired postural compensation for respiration in people with recurrent low back pain. Experimental Brain Research,
151(2), 218-224. http://doi.org/10.1007/s00221-003-1433-5
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Banks, R. E., & Dominguez, D. C. (2019). Sports-Related Concussion: Neurometabolic Aspects. Seminars in Speech and
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Ciuffreda KJ, Rutner D, Kapoor N, Suchoff IB, Craig S, Han ME. Vision therapy for
oculomotor dysfunctions in acquired brain injury: A retrospective analysis. Optometry
2008;79(1):18-22.

— Szymanowicz D., Ciuffreda K.J., Thiagarajan P., Ludlam D.P., Green W., and Kapoor N.
(2012). Vergence in mild traumatic brain injury: a pilot study. J. Rehabil. Res. Dev. 49,
1083-1100

— Thiagarajan P., Ciuffreda K.J., and Ludlam D.P. (2011). Vergence dysfunction in mild
traumatic brain injury (mTBI): a review. Ophthalmic Physiol. Opt. 31, 456468

— Ciuffreda K.J., Kapoor N., Rutner D., Suchoff I.B., Han M.E., and Craig S. (2007). Occurrence
of oculomotor dysfunctions in acquired brain injury: a retrospective analysis. Optometry
78, 155-161

— Kapoor N., and Ciuffreda K.J. (2002). Vision disturbances following traumatic brain injury.
Curr. Treat. Options Neurol. 4, 271-280
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Table 3. Stability score (mean and SEM) for the different head positions for the two groups (healthy
controls and patients). The repeated measures GLM results of the differences from the head neutral
reference position for each group are also included.

Head Position Mean  Std Error Significance  Partial Eta  Observed

r Squared Power
Head neutral 81.679 0.447
(reference)
Head Right 82.007 0.476 0.305 0.019 0.174
Controls (n = 60) —
Head Left 81.769 0.422 0.794 0.001 0.058
Head Flexed 82.761 0.428 0.002 0.152 0.891
Head Extended 75.164 0.847 0.000 0.529 1.000
Head neutral 71753 0747
(reference)
Head Right 70.632 0.769 0.043 0.007 0.525
5ot e
Patients (n =575) ™4 24 Left 70401 0779 0.025 0.009 0.614
Head Flexed 72236 0.707 0.408 0.001 0.131
Head Extended 58.391 0.954 0.000 0.287 1.000

Carrick, F. R., Pagnacco, G., Hunfalvay, M., Azzolino, S., & Oggero, E. (2020). Head position and posturography: A novel biomarker to
identify concussion sufferers. Brain Sciences. https://doi.org/10.3390/brainsci10121003
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Row, J., Chan, L., Damiano, D., Shenouda, C., Collins, J., & Zampieri, C. (2019). Balance assessment in traumatic brain injury: A comparison of the
sensory organization and limits of stability tests. Journal of Neurotrauma. https://doi.org/10.1089/neu.2018.5755
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Functional Reach Test (FRT)
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Johnsson, E., Henriksson, M., & Hirschfeld, H. (2003). Does the functional reach test reflect stability limits in elderly people? Journal of Rehabilitation
Medicine, 35(1), 26-30. https://doi.org/10.1080/16501970306099
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Functional Reach Test (FRT)

Functional Reach Test (FRT) normative data for Older Adults

cm

Community older adults= 26.6 cm [95%Cl: 25.14; 28.06] |

Non-Community older adults= 15.4 cm [95%Cl: 13.47; 17.42] I

Rosa, M. V., Perracini, M. R., & Ricci, N. A. (2019). Usefulness, assessment and normative data of the Functional Reach Test in
older adults: A systematic review and meta-analysis. Archives of Gerontology and Geriatrics. https://doi.org/10.1016/j.archger.
2018.11.015
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A. L. Behrman, K. E. Light, S. M. Flynn, and M. T. Thigpen, “Isthe functional reach test useful for identifying falls risk amongindividuals with Parkinson’s disease?,”
Archives of Physical Medicine and Rehabilitation, vol. 83, no. 4, pp. 538-542, 2002.

L. de Waroquier-Leroy, . Bleuse, R. Serafi et al,, “The Functional Reach Test: strategies, performance and the influence of age,” Annals of Physical and
Rehabilitation Medicine, vol. 57, no. 6-7, pp. 452-464, 2014.
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Vestibular loss as a contributor to Alzheimer’s disease
Fred H. Previc *

Texas AGM University - San Antonio, One University Way, San Antonio, TX 78224, United States

ARTICLE INFO ABSTRACT

Article history: Alzheimer’s disease is a complex disorder whose etiology is still controversial. It is proposed that vestib-
Received 1 August 2012 ular loss may contribute to the onset of Alzheimer’s disease, which initially involves degeneration of cho-
Accepted 25 December 2012 linergic systems in the posterior parietal-temporal, medial-temporal, and posterior-cingulate regions. A
Available online 00 major projection to this system emanates from the semicircular canals of the vestibular labyrinth, with
vestibular damage leading to severe d ion of the medial poral region. The vestibular loss
hypothesis is further supported by the vestibular symptoms found in Alzheimer's patients as well as in

various diseases that are major risk factors for Alzheimer's disease.
© 2013 Elsevier Ltd. All rights reserved.
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