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Sistema Nervioso Autonomo
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Sistema Nervioso Autonomo
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Dolor en anestesia general

NOCICEPCION
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Dolor en anestesia general

DOLOR NOCICEPCION

e |nterpretacion consciente y subjetiva de la e Propagacion a través del sistema sensitivo
informacion nociceptiva. de un estimulo nociceptivo y dainino.
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Dolor en anestesia general

: Paciente inconsciente tras administracion de Propofol.

* Incremento de la presion arterial y la frecuencia cardiaca tras incision
— Nocicepcion
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Dolor en anestesia general

: Mismo paciente pero con anestesia local mal
administrada.

* Incremento de la frecuencia cardiaca y el paciente se queja = Dolor.
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Sistema nociceptivo

Compuesto por las vias nociceptivas ascendentes y descendentes.
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Monitorizacion del SNA perioperatoria

* La monitorizacion y el control de la analgesia intraoperatoria es de
suma importancia para gue compromete
el correcto funcionamiento de los sistemas:

* Metabdlico-endocrino

* Homeostasis

e Activacion desmesurada del catabolismo celular
* Sistema inmunitario.
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iinon Monitorizacion del SNA perioperatoria

* Se estima que el 50% de los pacientes sufren dolor de moderado a
severo inmediatamente después de |la cirugia.

PAIN MEDICINE

Pain Intensity on the First Day after Surgery

A Prospective Cohort Study Comparing 179
Surgical Procedures

Hans J. Gerbershagen, M.D., Ph.D.,* Sanjay Aduckathil, M.D.,1 Albert J. M. van Wijck, M.D., Ph.D..}
Linda M. Peelen, Ph.D.,§ Cor J. Kalkman, M.D., Ph.D.. I Winfried Meissner, M.D., Ph.D.#
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R Monitorizacion del SNA perioperatoria
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Monitorizacion del SNA perioperatoria

* Efectos cardiovasculares:
* Irritabilidad miocardica
* Taquicardia
* Incremento de resistencias vasculares periféricas
* Incremento en la demanda de O2 (Riesgo de isquemia miocardica)
* Incremento del gasto cardiaco
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N Monitorizacion del SNA perioperatoria
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N Monitorizacion del SNA perioperatoria
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Monitorizacion del SNA perioperatoria

* Efectos en sistema endocrino:

* /N en hormonas catabdlicas:
e Catecolaminas
* Glucagon
e Cortisol

I, Hormonas anabdlicas:
* |nsulina
* Testosterona
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Monitorizacion del SNA perioperatoria

e Efectos inmunitarios:
e Leucocitosis

* Depresion del sistema reticulo endotelial 2 Inmunosupresion
* Riesgo incrementado de crecimiento tumoral y metastasis
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iinon Monitorizacion del SNA perioperatoria

* Efectos psicologicos:
* Ansiedad

Trastornos del sueno

Depresion

Ira

Frustracion
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e Monitorizacion del SNA perioperatoria

* No obstante, el exceso de analgesia también tiene efectos nocivos:

* Sedacion prolongada.
* Insuficiencia respiratoria persistente.

* NVPO
* Hiperalgesia postoperatoria
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Monitorizacion del SNA perioperatoria

* Los opioides son bien conocidos por su capacidad de modular el
sistema inmune, tanto el INNATO como el ADAPTATIVO.
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The dark side of opioids in pain management:
basic science explains clinical observation
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Monitorizacion del SNA perioperatoria

* Tanto el como la de analgesia se asocian a efectos
deletéreos tanto en el intraoperatorio como en el postoperatorio.
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Monitorizacion del SNA perioperatoria

* Clasicamente, l|la monitorizacion de la respuesta al estimulo
nociceptivo en el paciente anestesiado se obtenia por variaciones en:
* Presion arterial
* Frecuencia cardiaca
* Lagrimeo
e Sudoracion...

 No obstante, estas estimaciones son

 Sujetas a muchas variables (cirugia, enfermedades, posicion,
medicacion...).
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Monitorizacion del SNA perioperatoria

* En los ultimos anos se han desarrollado diferentes métodos para
cuantificar la intensidad del estimulo nociceptivo en los pacientes
anestesiados.

* Emplean diferentes variables fisiologicas para interpretar |Ia
nocicepcion en una variable tangible.

se basan en el analisis de la variacion de la
frecuencia cardiaca.
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Dispositivos disponibles

l%J \ British Journal of Anaesthesia, 123 (2): e312—-e321 (2019)

doi: 10.1016/j.bja.2019.03.024
Advance Access Publication Date: 30 April 2019
Review Article

* ANI: Variabilidad de la FC, interpretando

la actividad del SNA
* Conductancia de la piel: Picos de la

actividag sim patlca ' Objective monitoring of nociception: a review of
* Pupilometn’a: Variacion pupilar. EC]UI'IbrIO current commercial solutions
simpatico-vagal Thormas Ledowski***

’Anaesthe#oloilypl;xrilt,MSec:jthrl1 :bege:ic;::, U;l:en;:iatly }c:ef Weit‘lell;r:r gll;:tralia, Perth, Australia and 2Dept. of
* Umbral NFR: reflejo de abstinencia S B

espinal tras activacion de receptores

aferentes nociceptivos

|
PERIOPERATIVE PAIN ASSESSMENT AND MANAGEMENT

E-mail: Thomas ledowski@health wa.gov.au
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Dispositivos disponibles

e B I p a ra m et r I C O S : l % J ; .\ British Journal of Anaesthesia, 123 (2): 312-e321 (2019)

* SPI: Evalua el tono periférico y cardiaco, s b o .
valorando VCy analisis de la onda de
pUISO. l PERIOPERATIVE PAIN ASSESSMENT AND MANAGEMENT

*q NOX: EEF y EMG. Objective monitoring of nociception: a review of
current commercial solutions

Thomas Ledowski**

o IVl u | t i p a ra m é t r i C O S : !Anaesthesiology Unit, School of Medicine, University of Western Australia, Perth, Australia and zDepL of

Anaesthesia and Pain Medicine, Royal Perth Hospital, Perth, Australia

E-mail: Thomas ledowski@health.wa. gov.au
* NOL
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Variacion del diametro pupilar

* Fendmeno natural reconocido vy cuantificable mediante un
pupildmetro.

» Util para la monitorizacidon de la nocicepcidn intraoperatoria e incluso
en el periodo postoperatorio

e Método mas invasivo
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Utilizacion de la monitorizacion analgésica
intraoperatoria mediante pupilometria en el consumo
de analgésicos durante las primeras 12 horas
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Utilizacion de la monitorizaciéon analgésica k!)L._.m,m
intraoperatoria mediante pupilometria en el consumo

de analgésicos durante las primeras 12 horas

del postoperatorio

A. Abad Torrent®*, V. Rodriguez Bustamante®, N. Carrasco Fons®,
F.J. Roca Tutusaus®, D. Blanco Vargas® y C. Gonzalez Garcia®“

3 Servicio de Anestesia, Hospital de Viladecans, Viladecans, Barcelona, Esparnia

b Servicio de Farmacologia, Hospital de Viladecans, Viladecans, Barcelona, Espafia

¢ Subdireccio General de Drogodependéncies, Departament de Salut, Barcelona, Esparia
¢ Servicio de Ginecologia, Hospital de Viladecans, Viladecans, Barcelona, Espaia
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Tabla 2 Resultados
Grupo pupilometria Grupo hemodinamica
(n=30) (n=29)
Mediana (IC 95%) Mediana (IC 95%)
EVA3h  2(1,29-2,11) 3 (2,36-3,71)
EVA8h  1(0,61-1,39) 2 (1,53-2,54)
EVA 12h 1(0,62-1,31) 2(1,39-2,34)

Pacientes

0 farmacos 1 farmaco

9
: 8
6 6
5
4 4
3
1 1
v 0 0 . . 0 0 0

2farmacos 3 farmacos 4 farmacos 5 farmacos 6 farmacos 7 farmacos

Niimera de analgésicns eonsumidons

I WPupila W Hemodinémica]

Figura 3 Consumo de analgésicos en las primeras 12h en

planta.
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Utilizacion de la monitorizacion analgésica

intraoperatoria mediante pupilometria en el consumo

de analgésicos durante las primeras 12 horas
del postoperatorio

A. Abad Torrent®*, V. Rodriguez Bustamante®, N. Carrasco Fons”,
F.J. Roca Tutusaus®, D. Blanco Vargas® y C. Gonzalez Garcia“
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¢ Subdireccio General de Drogodependéncies, Departament de Salut, Barcelona, Espana
¢ Servicio de Ginecologia, Hospital de Viladecans, Viladecans, Barcelona, Espana

@ CrossMark

La monitorizacion de la analgesia intraoperatoria mediante
pupilometria resulté un metodo simple y fiable que consiguio
reducir la intensidad del dolor y el consumo de analgésicos en planta
las primeras 12 h del postoperatorio tras cirugia mayor ginecoldgica
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Pupillary reflex dilation and pain index
evaluation during general anesthesia using
sufentanil: a double-blind randomized
controlled trial

Diederik Van Vlaenderen* "=, Guy Hans™, Vera 5aldien’ & Davina Wildemeersch'-*
| Department of Anesthesia, Antwerp University Hospital (UZA), Drie Eikenstraat 655, 2650 Edegemn, Belgium
IMultidisciplinary Pain Centre, Antwerp University Hospital (UZA), Drie Eikenstraat 655, 2650 Edegam, Bebgium
*Author for cormespondence: van viaenderen@telenet be

Summary points

¢ Nociception is a possible way to titrate opioids in unconscious patients.

e Seven devices are available to measure nociception during anesthesia.

¢ A pupillometer measures pupil pain reflex during increasing stimulation.

¢ To our knowledge, this is the first study using bolus sufentanil in combination with pupillometer and
pupillometry pain index score.

¢ The wanted pupillometry pain index score of 1 or 2 was reached only in 31% of the intervention group patients
and 26% of the control group patients.

¢ There was no effect on well-beina between the studv and the control group.

¢ The study group received a higher amount of sufentanil.

e Further study is needed; a new protocol could be made in addition with the pupil baseline diameter and/or other
sufentanil dosage.
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Pupillometry pain index decreases
intraoperative sufentanyl
administration in cardiac surgery:
a prospective randomized study

Vivien Berthoud’, Maxime Nguyen®*, Anouck Appriou®, Omar Ellouze’,

Mohamed Radhouani®, Tiberiu Constandache’, Sandrine Grosjean’, Bastien Durand®,
Isabelle Gounot®, Pierre-Alain Bahr', Audrey Martin®, Nicolas Nowabilski®,

Belaid Bouhemad™* & Pierre-Grégoire Guinot?

During the postoperative course, the cumulative doses of
morphine (mg) were not significantly different between
groups (23 mg [15-53] vs 24 mg [17-46]; p = 0.95). We
found no significant differences in chronic pain at 3
months between the 2 groups (0 (0%) vs 2 (9.5%) p =
0.49). Overall, the algorithm based on the pupillometry
pain index decreased the dose of sufentanyl infused during
cardiac surgery.

Control group I I

Intervenhon group |

0.6

0.2+

Sufentanil effect-site target (ng.ml.-1)

0.0

B
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NG ANI (ANALGESIA NOCICEPTION INDEX®)

e Sistema Mdoloris.

e VVariacion entre las distancias de cada
onda R del electrocardiograma o s 1:36:39 |

"\

variacion de la frecuencia cardiaca.

* Controlado por el sistema nervioso
autonomo (SNA).

e Esta variacion mostrara la actividad de
los sistemas nerviosos simpatico vy
parasimatico.
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Sl ANI (ANALGESIA NOCICEPTION INDEX®)

Interpretacion
del ANI

* Los valores del ANI nos mostraran la actividad
del sistema nervioso autonomo del paciente.

Posibilidad de
. , disminuir la
 Durante la anestesia general se buscara un oo o
. ningdn riesgo
rango entre 50 y 70, el cual se relaciona con
analgesia adecuada. __ Rango sptimo

-+ Analgesia adecuada

Frobabilidad
de una reaccidn
hemodinamica
en los proximos
= mMinutos,
posibilidad de
anticipar las
necesidades del
0 analgésico

ik b andrgia dube astar antre 0,05
¥ 15 pars um AN intarn etk
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NG ANI (ANALGESIA NOCICEPTION INDEX®)

. Posibilidad de reducir la administracion de opioides, predominio

del sistema nervioso parasimpatico.

AEd e ‘ N | -
o Anaesthesia Critical Care & Pain
; e -
ELY)A Medicine
Volume 38, |ssue 4, August 2017, Pages 229-232 =

Original Article
A targeted remifentanil administration
protocol based on the analgesia

nociception index during vascular surgery

— B O - 3 - - T .. r £
Georges Daccache * " 2, B, Edouard Caspersen ¥, Michel Pegoix ?, Kelly Monthé-5agan ®

,Ludovic Berger® b Dominique Fletcher &, Jean-Luc Hanouz * ®
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This prospective study demonstrated that the ANI
can be used to adequately guide intraoperative
remifentanil administration during vascular surgery.
Such guidance resulted in low remifentanil
consumption, low postoperative pain rates and low
opioid rescue analgesia.
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. Posibilidad de reducir la administracion de opioides, predominio
del sistema nervioso parasimpatico.

Analgesia nociception index (ani) monitoring in patients with
thoracic paravertebral block: a randomized controlled study

Nurseda Dundar &, Alparslan Kus, Yavuz Gurkan, Kamil Toker & Mine Solak

lournal of Clinical Menitoring and Computing 32, 481-486 (2018) | Cite this article

1084 Accesses | 22 Citations | 1 Altmetric | Metrics

Sin diferencias en los tiempos de recuperacidon post
anestesia ni el uso de analgesia de rescate.

Menor consumo total de remifentanilo en el grupo
monitorizado con ANI.

cartd ),

S — SARTD-CHGUYV Sesion de formaciéon continuada
Servicio de Anestesia, . . .
Reanimacion y Tratamiento del Dolor Valencia, 20 de Diciembre de 2022

HOSPITAL GENERAL UNIVERSITARIO VALERCIA



CONSORCI
HOSPITAL GENERAL
UNIVERSITARI

NG ANI (ANALGESIA NOCICEPTION INDEX®)

» <50: excesivo estimulo nociceptivo. Predominio del sistema nervioso
simpatico: probabilidad alta de reaccion hemodinamica al estimulo en
los proximos 10 minutos.

Validation of Innovative Techniques for Monitoring
Nociception during General Anesthesia

A Clinical Study Using Tetanic and Intracutan@ou & eune of draesthesio 0 6 1030 G013 oo BJ A
Stimulation ) ) ) ) )
Influence of nociceptive stimulation on analgesia
Sandra Funcke, M.D., Sven Sauerlaender, Hans O. Pinnschmidt, Ph.D., Bernd . R R . . .
Kai Bremer, C.R.N.A., Daniel A. Reuter, M.D., Rainer Nitzschke, M.D. I'IOClCEPtlUn index (ANI) durlng prapofol—remlfentunll
anaesthesia

M. Gruenewald®, C. llies, J. Herz, T. Schoenherr, A. Fudickar, J. Hocker and B. Bein

Departrment of Anaesthesiology and Intensive Care Medicine, University Hospital Schleswig Helstein Campus Kiel,
Schwanenweg 21, D-24105 Kiel, Germany

* Corresponding author. E-mail: matthios.gruenewald@uksh.de
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NG ANI (ANALGESIA NOCICEPTION INDEX®)

. excesivo estimulo nociceptivo. Predominio del sistema nervioso
simpatico: probabilidad alta de reaccion hemodinamica al estimulo en
los proximos 10 minutos.

Observational Study > Minerva Anestesiol. 2015 Mar;81(3):288-97. Epub 2014 Jul 11.

Prediction of hemodynamic reactivity during total
intravenous anesthesia for suspension laryngoscopy

D . _ L . _ using Analgesia/Nociception Index (ANI): a
Prediction of hemodynamic reactivity using dynamic varial prospective observational study

Analgesia/Nociception Index (AANT)

E. Boselli &1, R. Logier, L. Bouvet & B. Allaouchiche Affiliations + expand
PRID: 25014481

Original Research \ Published: 07 November 2015

E Boselli 1, L Bouvet, G Bégou, S Torkmani, Bernard Allaouchiche

Journal of Clinical Monitoring and Computing 30, 977-984 (2016) | Cite this article

1018 Accesses | 41 Citations | 1 Altmetric | Metrics
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British Journal of Ancesthesia 112 (4): 715-21 (2014) L))J %

Advance Access publication 8 Decernber 2013 - doi10.1093/bjafaet4d?

PAIN

Prediction of inmediate postoperative pain using the analgesia/

nociception index: a prospective observational study

E. Bosellil2*, L. Bouvet!, G. Bégoul, R. Dabouz?, J. Davidson?, 1.-Y. Deloste!, N. Rahalil, A. Zadam!
and B. Allaouchichel.

! Department of Anaesthesiology and Intensive Care, Edouard Herriot Hospital, HCL, Lyon, France
? Claude Bernard Lyon I University, University of Lyon, Lyon, France

* Corresponding author: Hopital Edouard Herriot, Service d’anesthésie-réanimation, 5 place d'Arsonval, 63003 Lyon, France.
E-mail: emmanuelboselli@chu-lyon.fr

The measurement of ANl immediately before extubation after
inhalation-remifentanil anaesthesia was significantly associated
with pain intensity on arrival in PACU. The performance of ANI
for the prediction of immediate postoperative pain is good and
may assist physicians in optimizing acute pain management.
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Fig 2 Negative linear relationship between ANI and NRS. ANL, an-
algesia/nociception index; NRS, numerical rating scale.
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Tecnologia del dolor NOL®

e Sistema Medtronic.

* Basa su analisis en la integracion de
datos procedentes de diferentes
mediciones.

* El parametro obtenido es un valor
entre el Oy el 100.

* 0: ausencia total de nocicepcion.
* 100: respuesta nociceptiva extrema.
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Tecnologia del dolor NOL®
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NOL > 25 durante mdas de 1-2 minutos (no como
respuesta a drogas simpaticomiméticas) sugiere una
14:22:47

elevada respuesta nociceptiva. Considerar
analgésicos adicionales.

10 < NOL< 25 representa un buen equilibrio

nocicepcion/antinocicepcion. La analgesia es
adecuada.
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i VALENCIA Stimuli during Propofol-Remifentanil Anesthesia
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Fig. 2. Discrimination between nociceptive (incision and

intubation) and nonnociceptive stimuli: receiver operating

curves of heart rate, mean arterial pressure (MAP), and the Fig. 1. Bizpectral index (BIS) (A), heart rate (HR) (B), mean arterial pressure (MAF) (C). and nociceptive level (Nol) (D) before
. . . and after noxious stimulation for nonnociceptive conditions, incision, and intubation. *Paired f test, P < 0.001; #unpaired t test,

com II:IE-ItE param&tar. the I'IGCIL‘-\EDTIDH level {NDL:I P < 0.001. Open symbol = before stimulation; closed symbal = after stimulation.
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Preliminary Intraoperative Validation of the Nociception

Level Index

A Noninvasive Nociception Monitor

Ruth Edry, M.D., Vasile Recea, M.D., Yuri Dikust, M.D., Danigl |. Sessler, M.D.
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Fig. 4. Receiver operating characteristics curve analysis: discrimination of noxious stimuli (TP1 +

TP2) from nonnoxious period.

Nociception level (NolL) and ANoL outperformed all other measures. Dashed lines for reaction (A) values; Solid lines for post-

values. Heart rate (HR) and pulse plethysmograph amplitude (PPGA) reaction values are normali
the curve; SPI = surgical pleth index; TP1 = intubation; TP2 = skin incision/first trocar insertion.
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What We Already Know about This Topic

¢ DObjective assessment of nociception in anesthatized patients

remains challenging

¢ Excassive noclcaption may promote postoperative  pain,
whereas axcessive anfinociceptive medications may rasult in

ovardosing and related complications

What This Article Tells Us That Is New

s The nociception level indax, basad on an algorithmic comi-
nation of multiple physiclogic maasuras, was comparad with

its undertying measuras in anesthatized surgical patiants

s Compared to its indhvidual undarhing measures, the multi-
paramatric nocicaption leval indax was batter able to distin-
guish nonnosdous and graded noxous stimull, as wall as the

response to oploids

Table 3. Sensitivity for Detecting Noxious Events at 84%

Spacificity

Parameter/index Sensitivity (35) 95% Cl
Mol a7 7T-929%
HR a7 28-47%
PPGA 21 14=30%
SR 43 33-53%
ANal &0 71-B7%
AHR 76 B6-B4%
APPGA 64 54-73%
ASP| 80 71-B7%

Nociception level (Mol) achieved the highest sensitivity both in absolute

values and reaction (A) values.

HR = heart rate; PPGA = pulse plethysmograph amplitude; 5Pl = surgical

pleth index
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ANESTHES'OLOGY A MAP<55mmHg B MAP <60 mmHg

Nﬂciception-gllided T ———— P 5
versus Standard Care B - . | J—

during Remifentanil- -§ — o
Propofol Anesthesia
o B ..!.

A Randomized Controlled Trial

Fleur 5. Meijer, M.D., Chris H. Martini, M.D., Ph.D.,

Suzanne Broens, M.D., Martijn Boon, M.D.,
Marieke Miesters, M.D., Ph.D., Leon Aarts, M.D_, Ph.D., Fig. 3. Number of patients and duration of hypotensive events in standard clinical practice and nociception level—guided patients with a

Erik Olofsen, Ph.D., Monique van Velzen, Ph.D., mean arterial pressure (MAP) cutoff of 55mm Hg (4 P = 0.006) and 60 mm Hg (8; P = 0.055).
Albert Dahan, M.0., Ph.D.

ANESTHESIOLOGY 20718; 130:745-55
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(B) Cumulative remifentanil consumption (pa/ka) during the first 2 h of anesthesia. Red symbols, standard clinical care; dark green symbols,
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Marieke Niesters, M_D., Ph.D.. Leon Aarts, M.O., Ph.D.,
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A Nociception level-guided analgesia
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Fig. 4. Distribution of nociception level values during nociception level—guided analgesia (4) and during standard clinical care (8). The colors
represent the percentage of patients ranging from dark blue (0%) to dark red (30%); see legend bars. The data are the 5-s outputs of the
nociception level device. The data are aligned at intubation (¢ = 0 min). In the nociception level—guided group more patients fall in the desig-
nated limits of nociception level 10 to 25 as apparent by more light blue to yellow color; the equal amounts of dark blue and dark red are the
manifestation of no difference between groups in nociception level values less than 10 and greater than 25.



Original Contribution

“Impact of Nociception Level (NOL) index
intraoperative guidance of fentanyl ®
administration on opioid consumption, |
postoperative pain scores and recovery in

patients undergoing gynecological
Highlights

laparoscopic surgery. A randomized o .
NOL index 1s a recently developped index to better assess

C OI]_tI‘D]_]_e d t:['j_al 7 Intraoperative nociception level
Fabien Espitalier MD, PhD, DESAR * d, Moulay Idrissi BEng, M5c?®, Annik Fortier M5c® NDL—ngldEd Intraoperative antinociception e
, Marie-Eve Bélanger MD, PGdipi{ed), FRCPC 2, Lucie Carrara MD, DESAR &, Sarah Dakhlallah MLC
, Chantal Rivard M D, FRCSC %, Véronigque Brulotte MD, M5c, FRCPC*®

, Valérie Zaphiratos MD, MSc, FRCPC ®, Christian Loubert MD, FRCPC ®

, Nadia Gedin RN, Research Coordinator ?, Louis-Philippe Fortier MD, MS5e, FRCPC?

, Olivier Verdonck MD, MSe, DESAR ®, Philippe Richebé MD, PhD, DESAR ® 2=

rationalized and personalized management of opioids

« In hysterectomies it resulted in a significant reduction of’

Intraoperative doses of fentanyl per hour of surgery

No significant difference was seen on postoperative pain

scores and analgesics' consumption

« Larger studies must be proposed in the future, powered on

these postoperative outcomes.
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Reduced postoperative pain using Nociception Level-guided fentanyl
dosing during sevoflurane anaesthesia: a randomised controlled
trial

Fleur Meijer’, Maarten Honing', Tessa Roor', Samantha Toet", Paul Calis”, Erik Olofsen’,

Chris Martini', Monique van Velzen’, Leon Aarts’, Marieke Niesters', Martijn Boon' and
Albert Dahan'*

107 o NOL-guided analgesia
| @ Standard care

=]
1

'Department of Anesthesiology, Leiden University Medical Center, Leiden, Metherlands and “Department of
Anesthesiology, Alrijne Hospital, Leiderdorp, Netherlands

*Corresponding author. E-rnail: a dahan@lume.nl

Editor's key points

Cumulative fentanyl dose (ug kg~')

s There are recognised challenges in optimising intra-
operative analgesia with no direct measure of pain in
anaesthetised patients.

s Integrating a wide range of relevant factors into an al-
gorithm, as is used in the Nociception Level index, has
shown some promise in guiding analgesia.

= Despite similar levels of opioid use and depth of
anaesthesia, use of the MNOL index to guide intra-
operative fentanyl dosing resulted in reduced post-
operative pain scores and a smaller increase in stress
hormones (adrenocorticotropic hormone [ACTH] and
cortisol) compared with standard care.

+ These promising results require further study to un-
derstand the mechanisms of improved analgesia.

o 3 e 9 120
Time since induction (min)

Fig. 3. Cumulative fentanyl dosing in Nociception Level (NOL)-
guided patients (red symbols) and patients receiving standard
clinical care (blue symbols). Data are 1-min averages (95% con-
fidence intervals).
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Reduced postoperative pain using Nociception Level-guided fentanyl
dosing during sevoflurane anaesthesia: a randomised controlled
trial

Fleur Meijer’, Maarten Honing', Tessa Roor**, Samantha Toet"”, Paul Calis”, Erik Olofsen’,

Chris Martini', Monique van Velzen', Leon Aarts', Marieke Niesters', Martijn Boon' and
Albert Dahan*

'Department of Anesthesiology, Leiden University Medical Center, Leiden, Netherlands and *Department of
Anesthesiology, Alrijne Hospital, Leiderdorp, Netherlands

*Corresponding author. E-mail: a.dahan@lume.nl a . . . "
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Nociception monitors vs.
standard practice for titration of
opioid administration in general
anesthesia: A meta-analysis of
randomized controlled trials

Dandan Ma'?', Jiahui Ma*', Huayong Chen?, Dongliang Mu?,
Hao Kong® and Lingzhi Yu'*

‘Department of Pain Management, Jinan Central Hospital, Shandong University. Jinan, China,
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En los pacientes sometidos a AG la analgesia guiada por monitores
de nocicepcidn ayuda a reducir la administraciéon de opioides,
acortar el tiempo de exlOT, reducir incidencia de NVPO sin
incrementar el grado de dolor postop ni consumo de opioides.
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Impact of chronic treatment by B1-adrenergic antagonists
on Nociceptive-Level (NOL) index variation after a standardized
noxious stimulus under general anesthesia: a cohort study

Catherine Bergeron? - Véronique Brulotte' - Felix Pelen' - Ariane Clairoux' - Marie-Eve Bélanger' - Rami Issa’ -
Robert Urbanowicz' - Issam Tanoubi' - Pierre Drolet’ - Louis-Philippe Fortier' - Olivier Verdonck' - Annik Fortier’ -
Fabien Espitalier' - Philippe Richebé'*®

Heart rate

* NOL resulta fiable en pacientes en e
tratamiento con Betabloqueantes.

* Sensibilidad mayor que el BIS en estos
pacientes. .

* Valores similares en ambos grupos

Time (second)
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ORIGINAL RESEARCH

Impact of Intravenous phenylephrine bolus administration
on the nociceptive level Index (NOL)

Jullen Raft' . Marte-Andrée Coulombe’ - Etienne Renaud-Roy’ - Issam Tanoubi' - Olivier Verdonck' -
Louls-Philippe Fortier' . Fablen Espitalier' . Philippe Richebe'

Bolus de fenilefrina inducen un aumento
estadisticamente significativo en el NOL, pero no altera
su valor de manera relevante
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Article
Nociception Level Index-Directed Erector Spinae Plane Block in
Open Heart Surgery: A Randomized Controlled Clinical Trial

1,2, 2,3 1,2

, Bianca Morosanu 2, Tulia Stanculea !,
1,2

Cosmin Balan , Dana R. Tomescu . Liana Valeanu
Antonia Coman !, Anca Stoian ! and Serban 1. Bubenek-Turconi

' Cardiac Anesthesiology and Intensive Care Department [, Prof. Dr. C.C. lliescu Emergency Institute for
Cardiovascular Diseases, (22328 Bucharest, Romania

Anesthesiology and Intensive Care Department, Carol Davila University of Medicine and Pharmacy,
050474 Bucharest, Romania

3rd Department of Anesthesiology and Intensive Care, Fundeni Clinical Institute, 022328 Bucharest, Romania
Correspondence: cosminl3mara@yahoo.com

* Conclusiones, beneficio de ESPB en:
* Menor uso de fentanilo intraoperatorio,
* Menos morfina acumulada 48h,
* Mas rapida extubacion,
e Suspension mas temprana de NA
* Mejor calidad analgésica.

e Limitacion de NOL, no es medible en CEC por falta
de fotopletismografia.
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Figure 4. Kaplan-Meier curve to compare the time required to receive morphine after ICU admission

(A) and the time required to extubate the patient (B). The Cox proportional hazard ratio for postoper-
ative morphine in the ESPB-to-Control group was 0.3 (HR: 0.30; 95% CI: 0.18-0.50; p < 0.001). The
Cox proportional hazard ratio for extubation in the ESPB-to-Control group was 5.24 (HR: 5.24; 95%
Cl: 2.87-9.57; p < 0.001). Abbreviations: ESPB, erector spinae plane block.
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Beeinflusst NoL-Monitoring den
Opioidbedarf bei Da-Vinci-
Prostatektomien?

F. Niebhagen' - C. Golde' - T. Koch' - M. Hiibler*

Klinik und Poliklinik fir An3sthesiologie und Intensivtherapie, Universitatsklinikum Carl Gustav Carus, TU
Dresden, Dresden, Deutschland

* Klinik fir Andsthesiologie, Intensivmedizin und Schmerztherapie, Krankenhaus St. Joseph-5tift Dresden
{Lehrkrankenhaus der TU Dresden), Dresden, Deutschland

Diferencias estadisticamente NO significativas
pero si una tendencia a la baja en los scores de
dolor postoperatorio
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Tecnologia del dolor NOL®

Alteraciones en la perfusion distal

Arritmias (ACxFA)

Cambios bruscos de volemia (hipoperfusion)
* Farmacos que modifican el tono simpatico
No validado en el paciente consciente

No evalua el dolor postoperatorio
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SIGNALS

| NOL TREND
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Monitorizacion del SNA en criticos

* Muchos de nuestros pacientes requieren ventilacion mecanica y
sedacion.

* Una correcta analgesia es para ayudar a la adaptacion a VM y
evitar asincronias.
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Analgesia en el paciente critico

Introduction
Analgesia and sedation in the intensive care unit: an overview of

the issues
Curtis N Sessler'2 and Wolfram Wilhelm?

'Bivision of Pulmonary and Crfical Care Medicine, Department of Medicing, Virginia Commaonwealth Unversity Health System, Richmond, Vieginia
23798, USA

Medical Director of Critical Cara, Medical College of Virgmia Hospitals, Richmond, Virginia 23298, USA

Department of Anesthesiolegy and Intersive Care Medicine, Klinikum St.-Manen-Hospital Linen, 44534 Linen, Alistadtstrasse 23, Germany

Cormesponding author: Curtis N Sessler, csessler@vcuedu

Published: 14 May 2008 Critical Care 2008, 12(Suppl 351 (doi:10.1186/ccB147)
This article is online at http://ccforum.com/content/1 2/53/51
L 2008 BiokMed Central Ltd

Solamente el 68% de los pacientes que reciben ventilacidn
mecanica se les pauta analgesia.
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Analgesia en el paciente critico

Published in final edited form as:
Anesth Analg. 2016 October ; 123(4): 903-9209. doi: 10,1213/ ANE. 0000000000001 393,

The benefits of an analgosedation protocol

Impact of an Analgesia-Based Sedation Protocol on
Mechanically Ventilated Patients in a Medical Intensive Care Unit 54% 5{}] 8h 4 5,5 h

reduction decrease length decrease time

- - +11.
Andrew C. Faust, PharmD, BCPS , Pearl Rajan, PharmD, BCPS T, Lyndsay A. Sheperd, of sadatives of stay an ventilation

PharmD, BCPS’, Carlos A. Alvarez, PharmD, MSc, MSCS, BCPS!, Phyllis McCorstin, APRN,
CNS!, and Rebecca L. Doebele, MD*5

‘Department of Pharmacy, Texas Health Resources Presbyterian Hospital of Dallas, Dallas, Texas

tTexas Tech University Health Sciences Center, College of Pharmacy, Dallas, Texas

*Department of Pulmonary and Critical Care Medicine, Texas Health Resources Presbyterian
Hospital of Dallas, Dallas, Texas

§Southwest Pulmonary Associates, Dallas, Texas

Implementation of an analgosedation protocol was
associated with an overall lighter level of sedation,
shorter mean ventilator duration, and a reduced use of
continuous infusion sedatives
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B.V. Christensen Use of sedatives, analgesics
R Toancdborg and neuromuscular blocking agents
in Danish ICUs 1996/97

A national survey
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and Its Role in the Pathogenesis
of Septic Critical lliness (Review)
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Moscow, 107031, Russia;
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Dysfunction of the autonomic nervous system in
the brain during sepsis largely determines
lethality and severity of systemic inflammation
[99-104]. However, there are still no specific
approaches to assessing the ANS dysfunction and
developing specific therapies for its correction.

cartd \,

Servicio de Anestesia,

Motor efferent
vagus nerve

Sensory
afferent vagus
nerve

Adrenergic
(3 Digestion: C

neurons

commensal
flora dietary Adrenergic G5
components recepto

"

3

Spleen APC

Infection
trauma T +cells
TNF

IL
HMGB1

Inflammatory
cytokine

Figure 2. The interaction of the autonomic nervous system and the immune
system of the gastrointestinal tract [30]
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The sympathetic part of the ANS also modifies the activity of
macrophages and Ilymphocytes via [B2-adrenergic receptors,
stimulating the synthesis of B2AR-IL-10 cytokines.

The parasympathetic arm of the ANS is able to simulate
inflammation through cholinergic receptors of internal organs,
macrophages, and lymphocytes
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Heart rate variability: Measurement and Artice ruse guelines:
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emerging use in critical care medicine T —
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Review article

Brian W juhnstun"* , Richard Barrett-jolley"*. Anton Krige1
and Ingeborg D Welters'*

The inclusion of HRV measures into current early warning scoring systems such as NEWS
could potentially lead to a new generation of physiomarkers that can predict deterioration
earlier and help target those patients at greatest risk of mortality
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DEPRESSED HEART RATE VARIABILITY IS ASSOCIATED WITH HIGH
IL-6 BLOOD LEVEL AND DECLINE IN THE BLOOD PRESSURE
IN SEPTIC PATIENTS

Yoshihisa Tateishi,* Shigeto Oda,* Masataka Nakamura,* Keisuke Watanabe,*
Tomoyuki Kuwaki,! Takeshi Moriguchi,* and Hiroyuki Hirasawa*
Departments of *Emergency and Critical Care Medicine; and T Autonomic Physiology, Graduate School of
Medicine, Chiba University, Chiba; and * Department of Emergency and Critical Care Medicine, Yamanashi
University, Yamanashi, Japan
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Fiz. 1. Correlations between the HRY indices and IL-6 blood level on ICU admission. Analysis with Pearson correlation analysis revealed significant

negative correlations between IL-6 blood level and both LF and HF.
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ELSEVIER

Relation of heart rate variability to serum
levels of C-reactive protein, interleukin 6,
and 10 in patients with sepsis and septic
shock

Vasilios E. Papaioannou MD, PhD & &, Christos Dragoumanis MD, PhD, Vasiliki Theodorou MD

, Christos Gargaretas MD, loannis Pneumatikos MD, PhD

Our data suggest that low HRV and sympathovagal balance during septic shock are
associated with both an increased hyperinflammatory and antiinflammatory response.
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Monitorizacion del SNA en criticos

* Valor prondstico y ayuda a identificar a aquellos pacientes con mas
riesgo de mala evolucion

* No existen por el momento terapias que hayan demostrado mejorar
la disfuncion del SNA.

* Dexmedetomedina, galantamina, fisiostigmina...
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Conclusiones

* En el paciente bajo anestesia general, el término dolor deberia sustituirse por
estrés nociceptivo.

* El inadecuado manejo estimulo nociceptivo, tanto excesiva como falta de
analgesia repercute de manera negativa en el paciente.

* Los métodos tradicionales para determinar la intensidad del estimulo nociceptivo
son imprecisos y pueden conducir a error.
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Conclusiones

» Diferentes tecnologias basadas en el analisis de la variabilidad de la frecuencia
cardiaca han demostrado reflejar de una manera fiable la intensidad del estimulo
nociceptivo

e El uso de estos sistemas podria ayudarnos a reducir dosis de farmacos y optimizar
el manejo del paciente.

* E| empleo de protocolos y monitores de analgesia en UCI puede resultar
beneficioso para nuestros pacientes.
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Conclusiones

* La desregulacion del sistema nervioso autonomo juega un papel importante en la
fisiopatologia de diferentes enfermedades como la sepsis.

* La monitorizacion del mismo puede ayudarnos a identificar a aquellos pacientes
con mayor riesgo de mala evolucion

* No obstante, se trata de una tecnologia relativamente nueva y son necesarios
mas estudios acerca de este campo
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