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Diagnéstico oculto: —_— Eficiencia terapéutica: |
desvelando los problemas del sistema A optimizar los resultados sostenibles )
nervioso auténomo de su paciente crénico. \\ p — en pacientes crénicos.
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w De la teoria a la accién:
g integrando el eje v@go intestino-cerebro
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a la practica clinica.
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Estabilizar el paciente cronico. Como

i,r(luye el SNA en el control homeostatico.

Prof. MsC. Luis Gonzaga de Moura Junior
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Ok, sin embargo
conocimiento sin aplicacion... no nos vale, ;verdad?

"Cuando escuche cascos, piense en caballos, no en cebras".

Theodore Woodward
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Ok, sin embargo
conocimiento sin aplicacion... no nos vale, ;verdad?

Ampliamos la rpirada, la
mirada del Aguila

¢, Qué te
parece?
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You're a perfectly healthy horse* except for th

stripes. But I wouldn't worry about the stripes Too
much. We see this sometimes... You just need to
diet and exercise. If that doesn't work, try these
antidepressants.
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- Elementos clave reguladores de la respuesta clinica

=El equilibrio simpato-vagal como un biomarcador
=La HRYV Yy el control del dolor cronico

=El razonamiento clinico diferencial
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Nutriciéon Funcional Fisioterapia Moderna
Medicina Funcional

Osieopatia Moderna

HRYV - -
Salud funcional Moduladores de la

Biomarcador respuesta terapéutica

Quiropraxia Moderna Psicologia

Dolor cronico
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Inflamacion Cronica

Activacion
»{ Hipotalamo > HPA
. ". Nervio Vago Tronco o N. Esplénico
Citocinas| " Enceflico | NTS | Simpatico > Bazo
PCR
IL-1B
IL-6 » Parasimpatico N. Vago »>| S. Entérico
TNF-a
! ACh
> Macroéfagos |«
NE
Macrofagos |« Linfocitos |«
ACh

Inflamacion Hipotalamica

Inflamacion de Bajo Grado
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Inflamacion Cronica

1336 Diabetes Care Volume 43, June 2020 CLINICAL RESEARCH STU DY
THE AMERICAN
()] JOURNAL of
é@ S MEDICINE o
Decreased Vagal Activity and Do voung L veo Lee,
Deviation in Sympathetic Activity rims e creotous por Altered Cardiac Autonomic Function May Precede Insulin
Precedes Development of Diabetes 5z i st e Resistance in Metabolic Syndrome
Diabetes Care 2020;43:1336-1343 | https.//doi.org/10.2337/dc19-1384
pl | Hipotalamo | > HPA
Available online at www.sciencedirect.com
. . Ng scmucs@mnsc'n'@ BRAIN, coO
Citocinas|—— BEHAVIOR, > Bazo
and IMMUNITY

PCR Brain, Behavior, and Immunity 19 (2005) 334-344

IL-1B www.elsevier.com/locate/ybrbi

L6 —| S. Entérico

TFe Activation in vagal afferents and central autonomic pathways: Early

7 responses to intestinal infection with Campylobacter jejuni ACh
AV | L4 |
< | Macrofagos |«
- . NE
Macrofagos |« Linfocitos |«
ACh

Inflamacion Hipotalamica

Inflamacion de Bajo Grado
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INTESTINO CEREBRO in Physiology G0 1000t 005 700458

Gheck for
Updates

Clinical Oral Investigations
https://doi.org/10.1007/500784-023-05261-2

S = Periodontal Inflammation and

=0 Systemic Diseases: An Overview
Short-term heart rate variability at rest in individuals
with temporomandibular disorder: a comparative analysis

? frontiers
in Neuroscience

NE neuron

Associations Between Colonic Motor

. TSNS
Patterns and Autonomic Nervous
omnacerss Oystem Activity Assessed by
s, High-Resolution Manometry and
wamie i Concurrent Heart Rate Variability . L ...?;ﬂ
p L s
| Systematic Review | Gut
Lumen

||=E Pneumogastric (Vagus) Nerve Activity Indexed
by Heart Rate Variability in Chronic Pain
Patients Compared to Healthy Controls: A
Systematic Review and Meta-Analysis
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Mood, ition,
Hypothalamus y r;::‘c:ot’:‘ognmon
CRF
\
Pituitary R =~ _..--"""""\
B Y T
\
Adrenals

Enteric
muscles

Gut

Gut

Q microbiota

e

Intestinal lumen

R

PAIN

E S

Disrupted blood brain barrier

@
07"*
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&
Circulating cytokines (e.g. IL-B, IL-6, TNF- a)
and bacterial products
= Peripheral inflammation

| =

microbiome ¢

l

Translocation of pathogens,
LPS, and bacterial metabolites
into the bloodstream

Normal gut barrier Impaired gut barrier
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Fascias  Ligamentos

Musculos Sistema Linfatico

Sistema Nervioso Dolor

Periodonto

Regulacion emocional
Estado de animo

Motivacion

Sueno MALT

Metabolismo energético

Sistema pélvico Sistema Gl
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Ejemplo:
39 anos hombre
Dolor lumbar cronico

Periodontitis
Ansiedad

Fisicamente activo

El equilibrio simpato-
vagal como biomarcador

Restriccion calorica

Empeora la calidad del sueno

Empeora la ansiedad
Periodontitis resistente

Desmotivacion

Baja tolerancia al dolor

Sympathetic tone (stress)
SNS Index =3.75

Mejora de los parametros en sangre
Mejora del peso corporal

Mejora de la ansiedad

Sympathetic tone (stress)
SNS Index = 0.25

4 3 2 1 0 1 -2 -3 -4 -
HIGH NORMAL LOW

5 4 3 2 1 0 -1 2 3 -4 -5
HIGH NORMAL LOw

INTEGRATIVO
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Dieta baja en FODMAP

E]emp|0. Suplementos y probidticos
- ) A , . .
39 anos mujer Cambios del estilo de vida
- . . _ Mejora del-dolor visceral
Dolor lumbar cronico  sin alteraciones en el dolor visceral ejora depdQieyiScera
Period .. Mejora de la‘hinchazon abdominal
eriodontitis Empeora la ansiedad Mejora de la ansiedad
Ansiedad Infecciones de repeticion Sympathetic tone (stress)
.. . SNS Index = 0.25
Fisicamente activo Suefio alterado
1 .= ... :i:::senbolzsdurasyseparadas, imilar a un fr
2 e T Sympathetig t&re N Ves)
SNS Index =3.75

3 2 1 o 1 2 -3 -4 -5
NORMAL LOW

5 4 3 2 1 0 1 -2 -3 -4 -5
HIGH NORMAL LOW
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Pu bmed © | 140 Review article ——

Advanced
| [Heart-rate variability: a biomarker to study the influence of
= =L | putrition on physiological and psychological health?
Hayley A. Young and David Benton

> Psychol Med. 2019 Jan;49(2):200-211. doi: 10.1017/S0033291718001988. Epub 2018 Aug 23.

Heart rate and high frequency heart rate variability o . _
during stress as biomarker for clinical depression. A diagnostics Wbey
systematic review

Article

Heart Rate Variability and Salivary Biomarkers Differences

?frontiers ssremancrevew | | DEtWeen Fibromyalgia and Healthy Participants after an
in Physiology wioassenmeso s | | Exercise Fatigue Protocol: An Experimental Study
® ——
NeuroImage &~
Volume 202, 15 November 2019, 116072

BLSEVIER —

Can Reactivity of Heart Rate

variability Be a Potential Biomarker Heart rate Val‘lablllty as a biomarker in
and Monitoring Tool to‘Promote health and affective disorders: A perspective

Healthy Aging? A Systematic Review | | on neuroimaging studies
orenaccess - With Meta-Analyses

https://doi.org/10.1590/0004-282X20200087

VIEW AND REVIEW

Heart rate variability as an autonomic biomarker
in ischemic stroke
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> Pain Med. 2009 Oct;10(7):1237-45. doi: 10.1111/1.1526-4637.2009.00712.x.

Associations among pain, PTSD, mTBI, and heart rate
variability in veterans of Operation Enduring and
Iraqi Freedom: a pilot study

> Pain Res Manag. Spring 2005;10(1):9-14. doi: 10.1155/2005/256472.

Vagus nerve stimulation affects pain perception in
depressed adults

Randomized Controlled Trial > Brain Stimul. 2013 Mar;6(2):202-9.

doi: 10.1016/j.brs.2012.04.006. Epub 2012 May 7.

The effect of transcutaneous vagus nerve stimulation
on pain perception--an experimental study

> Brain Res. 1991 Mar 15;543(2):256-70. doi: 10.1016/0006-8993(91)90036-u.

Antinociception and cardiovascular responses
produced by intravenous morphine: the role of vagal

afferents

Control del Dolor

¢(Estructural?

(Funcional?




Modulacion Vagal

De la inflamacion

Inflamacion - papel importante en el dolor.

Células del sistema inmune - regiones de dolor

general y dolor cronico.
Células del S.I. y de la glia
IL-1B, TNF-a - hiperalgesia

IL-13 - COX2 - produccion de prostaglandinas -
aumento de la excitabilidad neuronal en vias

somatosensoriales. Aumento de
dolorosa.

la sensibilidad

Liberacion

—

SENALIZACION

Via
CAP
VAGO

\/f:
Sistémica

Nervio Vago puede
inhibir la inflamacidn
en general y
especialmente en
condiciones de
dolor, puede valer
como importante via
antinociceptiva.




Modulacion Vagal
De la actividad simpatica
* |Simpatica *Parasimpética

*  Tensidon muscular, %icrocirulacién local

* Vasoconstriccion inducida por la
nocicepcion y mantenida por la
actividad simpatica - hipoxia.

* Niveles elevados de epinefrina, post
vagotomia, desensibiliza receptores B2
adrenergicos - aumento de la
hiperalgesia a la bradicinina -
sindromes de dolor generalizado.
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Dolor cervical + ATM

Osteopatia
E]emPIO: Quiropraxia
~ . A Odontologo
25 anos mujer &
SOP Sin alteraciones en el dolor Mejora-del dolor
. Mejora del ciclo menstrual
ReSPlradOFa bucal Sin cambios bruxismo l
Mejora del control de peso
SObrePeSO Sin cambios en la respiracion
Fisicamente activa Empeora el control de peso
Respiracion disfuncional
. Parasympathetic tone (recovery) Parasympathetic tone (recovery)
Bruxismo nocturno PNS'Index =-1.93 PNS Index = -0.29

-ZSDiSD SD :2SD -2SD :-SD SD :2SD

_ /\ Mean RR .1

(|Rmssp | : / 5 RMSSD EI/ \
st { s~ ~————

5 4 3 2 1 0 1 2 3 4 5
LOW NORMAL HIGH

5 4 3 2 -1 0 1 2 3 4 5
LOwW NORMAL HIGH
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Ejemplo:

50 anos mujer

Sintomas de ansiedad

Alteracion emocional
Alteracion del Sueno

Fatiga matutina
Niebla Mental

HRYV - Control del
Dolor crénico

Respiracion Disfuncional

Sigue con sintomas de ansiedad
Sueno sigue alterado

Sin otros cambios

Parasympathetic tone (recovery)
PNS Index =+-1.93

-ZSDiSD SD EZSD
RPN

5 4 3 2 1 0 1 2 3 4 5

NORMAL HIGH

Mejora-de la ansiedad

Mejora del sueno

Mejora de la fatiga y de la niebla mental

Parasympathetic tone (recovery)
PNS Index =-0.29

-25D E_SD SD :2SD
MeanRR pal ‘t\ :
RMSSD :
o1~ N

5 4 3 -2 -1 0 1 2 3 4 5

LOwW NORMAL HIGH




El razonamiento clinico

S1ELIMIALNTS diferencial

=JE V@GO

INTESTINO CEREBRO

Vias y mecanismos

Asi que... a ver si lo hemos entendido...

RESPIRACION PROPIA

)

-
-

»

INTEGRATIVO

Condiciéon A

Kubios HRV - Results compared to normal (resting) values

Sympathetic tone (stress)
SNS Index = 0.98

Parasympathetic tone (recovery)
PNS Index = -0.94

-2SD *-SD,

55 4832 1 0 -1 -2
NORMAL

o 1 2 3 4
NORMAL HIGH HIGH

v

Kubios HRV - Results compared to normal (resting) values

Sympathetic tone (stress)
SNS Index = 3.70

Parasympathetic tone (recovery)
PNS Index = -1.30

-2SD):- SD -2SD
MeanRR :
AwssD |
s
5 4 3 2 41 0 1 2 3 4 55 4 3 2 1 0 -1 2 -3 -4 -5
LOW NORMAL HIGH HIGH NORMAL LOowW

Condicion B
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Vias y mecanismos RESPIRACION 6/6
Asi que... a ver si lo hemos entendido... )=

Condiciéon A

v
Kubios HRV - Results compared to normal (resting) values Kubios HRV - Results compared to normal (resting) values
Parasympathetic tone (recovery) Sympathetic tone (stress) Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index = -1.30 SNS Index = 3.70 PNS Index = -0.94 SNS Index = 0.98
-2SD - SD -2SD : . -2SD :-SD, SD -2SD - :
llTean RR : Mean RR | :
1 RMSSD
ot
5 4 3 -2 - 0 1 2 3 4 55 4 3 2 1 0O 1.2 -3 -4 5 5 -4 -3 -2 -1 0 1 2 3 4 55 4 3 2 1 o -1 2 83 -4 -5
LOW NORMAL HIGH HIGH NORMAL LOW LOW NORMAL HIGH HIGH NORMAL LOW

Condicion B
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Vias y mecanismos

Asi que... a ver si lo hemos entendido...

Tratamiento Fisio/Osteopatia

Condiciéon A

Kubios HRV - Results compared to normal (resting) values

Parasympathetic tone (recovery)
PNS Index = -0.94

-2SD *-SD, SD -2SD

Sympathetic tone (stress)
SNS Index = 0.98

v

Kubios HRV - Results compared to normal (resting) values

Parasympathetic tone (recovery)
PNS Index = -1.30

Sympathetic tone (stress)
SNS Index = 3.70

55 4¢3s2 1 0 -1 -2 -3
HIGH HIGH NORMAL

5 4 3 2 1 0 1 2 3 4
LOwW NORMAL

-2SD :- SD -2SD
eanRR :
1~
-4 5 5 4 3 2 4 0 1 2 3 4 55 4 3 2 1 0 -1 2 -3 -4 5

Low NORMAL HIGH HIGH NORMAL

Condicion B
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Vllas y meca n| SMOS Tratamiento Fisio/Osteopatia

Asi que... a ver si lo hemos entendido...

Condiciéon A

o v
Kubios HRV - Results compared to normal (resting) values Kubios HRV - Results compared to normal (resting) values
Parasympathetic tone (recovery) Sympathetic tone (stress) Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index = -1.30 SNS Index = 3.70 PNS Index = -0.94 SNS Index = 0.98
-28D :- SD :2SD 2SD; SD SD -2SD 2sh: 8

MeanRR : : :

nusso |

o .
5 4 3 2 -1 0 1 2 3 4 55 4 3 2 4 0 -1/.2 -3 -4 -5 5 -4 3 2 1 0 1 2 3 4 55 4 3 2 1 0 -1 2 -3 -4 -5
LOW NORMAL HIGH HIGH NORMAL LOW LOW NORMAL HIGH HIGH NORMAL LOW

Condicion B
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Vias y mecanismos

Asi que... a ver si lo hemos entendido...

Condicion A

Kubios HRV - Results compared to normal (resting) values

Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index =-1.30 SNS Index = 3.70

-2SD --SQ SD -2SD 2SD: SD SD =-2SD

5 4 3 2 1 0 1 2 3 4 55 4 3 2 4 0 1.2 -3 4 5
Low NORMAL HIGH HIGH NORMAL Low

v
Kubios HRV - Results compared to normal (resting) values
Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index = -0.94 SNS Index = 0.98

-2SD :-SD SD -2SD 2sD: S

=

5 -4 3 -2 -1 0 1 2 3 4 55 4 3 2 1 o -1 -2 -3 -4 -5

Low NORMAL HIGH HIGH NORMAL Low

"/

Condicion B
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Vias y mecanismos

Asi que... a ver si lo hemos entendido...

[] [ 4
Condicion A
Kubios HRV - Results compared to normal (resting) values

Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index = -0.94 SNS Index = 0.98

-2SD :-SD SD -2SD

5 4 3 2 414 0 1 2 3 4 55 4 3 2 4 0 -1 2 -3 -4

Low NORMAL HIGH HIGH NORMAL LOw

v
Kubios HRV - Results compared to normal (resting) values
Parasympathetic tone (recovery) Sympathetic tone (stress)
PNS Index = -1.30 SNS Index = 3.70

-2SD --SQ SD -2SD

5 4 3 2 1 0 1 2 3 4 55 4 3 2 1 0 1 -2 -3 -4 5

Low NORMAL HIGH HIGH NORMAL Low

"/

Condicion B
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——  Afferent Pathway ——  Brainstem

Ophthalmic branch

| Sensory nucleus of
Trigeminal (V) nerve

Gasserian Triqeminal Nerve
ganglion
Short Internuncial |
fibres
Vagus nerve’|
nucleus

Maxillary branch

Mandibular branch

Trigeminal/Olfactory/facial Nervous System Ap I
Bhe Enteric Nervous/ ik e @ Tau[
o bl l System - ®
members Yy =< Neuro
ok A inflammation

AD

— Direct path wJjjjjii Oral bacteria ‘#~ Microglia

........ + Indirectpath g Risk factors from ® LPS
oral bacteria
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Parasympathetic tone (recovery) O mpathetic tone (stress)
PNS Index = 1.94 SNS Index = -1.44

-2SD: -SD SD.22SD

v

2% 14% 34% 34% 14% 2% 2% 14% 34% 34% 14% 2%

\ \ )\ ) { J\ J\ )
Low performers Average performers High performerg Low performers Average performers High performers
(16% of adults) (68% of adults) (16% of aghilts)

(16% of adults) (68% of adults) (16% of adults)



SEMANA

=7E V@GO

INTESTINO CEREBRO

- Elementos clave reguladores de la respuesta clinica

=El equilibrio simpato-vagal como un biomarcador
=La HRYV Yy el control del dolor cronico

=El razonamiento clinico diferencial
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PFC

Recompensa

Amigdala

Hipotalamo
PBN
LC

Forebrain
LOOP

Tronco
Encefalico
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BBB \‘ NTS teracion de
El Circuito \ .

< Equilibrio

Integ racién Simpato-Vagal

A

............. - — WiLEY
Bidirectional Brain-gut-microbiota Axis in increased intestinal s N s N
permeability induced by central nervous system injury

Simpatico Parasimpatico
% | |
,___7,_3___3‘;m ;;;; l l l l Aumento de la B .
e, e s e . . < inflamacién ruxismo
: ] Pituitaria Hipotalamo sistémica y DTM
ey L J Cardiopulmonar Craneo Cardiopulmonar Craneo comorbilidades
’ln;eased intestinal permeability v -
v Abdominopélvico Abdominopélvico
v
todion [
o Activacion de |
v Activacién Eje HPA ctivacion ce ‘a
& rontiors - Eie SA respuesta del
o > ACH < ) sistema Trigeminal
i ut i ~.
st oot e o [ Adrenar | T T
Neuro-Immune Interplay /7 \
>~ d
' ADR Sintesis de CTK inflamatorias
C NADR Aumento de

Circulation

permeabilidad de
la barrera Gl

Alteracion del equilibrio Simpato-Vagal Disbiosis

Alteracion del perfil _ Activacién
de la microbiota Sistema Inmune
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Fisioterapia Moderna
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De la teoria a la accién:
integrando el eje v@go intestino-cerebro

a la practica clinica.

Osteopatia Moderna

Entrenamiento

Psicologia

Quiropraxia Moderna

Odontologia Funcional

Nutricion Funcional

Medicina Funcional
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“Encontraremos un camino,
y si no, lo crearemos.”




