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Effet

Pourquoi monitorer ?
Pharmacodynamie
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* Analgésie adéquate
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Monitorage analgeésie

Balance nociception/antinociception



Pupillomeétrie

Larson MD et coll. Anesth Analg 2015;120:1242-53



Principe pupillométrie
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Limites

Altérations SNA :

— Médicamenteuses
— Dysautonomie, age avance...

Mesures intermittentes
Stimulation
Acces a la téte

Lésions oculaires



Variations diametre pupillaire
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12 patients ASA I-lI

Effet stimulation nociceptive
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Barvais L et coll. Br J Anaesth 2003;91:347-52



Prédiction mouvement

80 patientes (aspiration) -— .7
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Guglielminotti J et coll. Anesthesiology 2015;122:985-93
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Aissou M et coll. Anesthesiology 2012;116:1006-12



Détection efficacité ALR

e 24 patients adultes
e Chirurgie distale membre inférieur
e AG + bloc poplité

Tetanic stimulation

N
N
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Pupil diameter (% of baseline)
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Time course of pupil diameter changes induced by tetanic stimulation of blocked (white circles) and non-blocked territories of the popliteal sciatic
nerve (black squares). Pupil diameters [median (IQR)] are expressed as a percentage of baseline values (B).

Isnardon S et coll. Eur J Anaesthesiol 2013;30:429-34.



Détection efficacité ALR pédiatrie
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Migeon A et coll. Paediatr Anaesth 2013;23:1160-5



ldem avec ANI

100
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Migeon A et coll. Paediatr Anaesth 2013;23:1160-5



Analgesia/Nociception Index (ANI)




Variabilité de la fréquence cardiaque

Arythmie respiratoire sinusale

 [nfluence respiration sur intervalle RR
Reflete la BAN

VFC importante = tonus para} prédominant = analgesie
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Jeanne M et coll. Conf Proc IEEE Eng Med Biol Soc 2009; 2009: 1840-3



RR series (n.u.)

Principe calcul ANI
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Logier R et coll. Conf Proc IEEE Eng Med Biol Soc 2010; 2010: 1194-7



Limites ANI

Arythmie

Apnée

Dysfonction SNA
Cardiotropes et vasopresseurs

3-bloquants ?



Détection DPO immeédiate

200 patients ASA I-I

Anesthésie générale
e halogénés / rémifentanil (ORL ou chirurgie plastique)

 propofol / rémifentanil (endoscopie ORL)

ANI et ENS arrivée et départ SSPI

Boselli E et coll. Br J Anaesth 2013; 111: 453-9



Détection DPO immeédiate
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Fig 2 Negative linear relationship between ANI and NRS (linear
regression).

Boselli E et coll. Br J Anaesth 2013; 111: 453-9



Détection DPO immeédiate
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Boselli E et coll. Br J Anaesth 2013; 111: 453-9



Prédiction DPO immeédiate

200 patients ASA I-llI
ORL ou orthopédie M|

Anesthésie générale :

e Desflurane
e Rémifentanil
e + cisatracurium

ANI immédiatement avant extubation

ENS arrivée SSPI

Boselli E et coll. Br J Anaesth 2014;112:715-21



Prédiction DPO immeédiate
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Variations ANI pendant coelioscopie

15 patients adultes
Appendicectomie ou cholécystectomie

AIVT

e propofol (BIS 40-60)
e remifentanil

e cisatracurium

Jeanne M et coll. J Clin Monit Comput 2012; 26: 289-94



Variations ANI pendant coelioscopie

10, E
L4 jfmi

nost'im1 pers'tim1 pers'tim2 Hre'acl nos;im2
50019
o
Remi(Ce) 35 (16) 35 (15) 35@22) 30(22) 25(1.7)
Propofol 30 @©5) 30 05) 30 (05) 3305 22(1.1)
(Ce)

Jeanne M et coll. J Clin Monit Comput 2012; 26: 289-94



Effet stimulation nociceptive

25 patients ASA I-1l (18-65 ans)
Chirurgie programmeée avec ML

AIVT

e propofol (BIS 30-60)
e remifentanil doses variables

Stimulation tétanique ulnaire (60 mA, 50 Hz, 30 s)

Gruenewald M et coll. Br J Anaesth 2013; 110: 1024-30



Effet stimulation nociceptive
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Gruenewald M et coll. Br J Anaesth 2013; 110: 1024-30



Variations dynamiques ANI (AANI)

128 patients ASA [-llI

ORL ou chirurgie orthopédigue membre inférieur

Anesthésie générale :

* Desflurane
e Rémifentanil
e + cisatracurium

ANI, ANI et AANIaTO, T1,T2, T3

Imin

Boselli E et coll. J Clin Monitor Comput 2015 (e-publication anticipée)



Variations dynamiques ANI (AANI)

Comparison of ROC curves (n = 128)
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Boselli E et coll. J Clin Monitor Comput 2015 (e-publication anticipée)



Etude comparative ?

British Journal of Anaesthesia Page 1af6 '['% ’1‘
dot 101093 hjalamsl 1 d

Postoperative pain after laparoscopic cholecystectomy

is not reduced by intraoperative analgesia guided by
analgesia nociception index (ANI®) monitoring: a randomized
clinical trial

1 A Szental®, A Webb, C. Weeraratne, A Campbel, H. Sivakumar and S. Leong

Peninsula Health, Hostings Road, Franketon, VIC 3199 Auwstralia
* Connesponding author. E-mail jssenta @gmailoom

Bockground. Loporoscopic cholecystectomy frequently results in significant immediote

" - 1
Editor's h’.‘}‘ Pﬂll"lti postoperative poin. A new pain monitor, analgesic nodception index [ANI™), bosed on heart
» Immediote postopentive rote voriobility, hos recently been opproved for introoperotive nodcoeption monitoring. We
painis comman after designed o single-blind, porallel-group, randomized control trial to test the hypothesis
laparos copic thot protocoldriven introoperotive onolgesio guided by AMNI during loparoscopic
choleoystect omy, often cholecystectomy would improve titrotion of introoperative analgesics leading to decreased . ,
repairing rescue postoperative pain. Oplace
analgesio. Me thods. One hundred and twenty consecutive odult partidponts presenting for elective , .
« This studyused loparoscopic cholecystects e m— peroperatOIre
introoperative heart rate sealed envelope to receiv i F ine &i i fi
wariability as a pain (intervention group) or gui S - °
sumogate, to direct partidpants received parocetomaol, p-clacnnb. ferrttrq.rlut l'ﬂ.ll:tml:l‘l:lll:-l:dtl‘lnﬁﬂ'letl: = morphlne
analgesio. to port sites. The primory endpoint was the presence of moderote/severe pain (visual
« The use of the ancigesia anologue scale =50 mm) ot any of the four time points in the first postoperative hour.
nodception indax [ANI] to Secondary endpoints included posto penotive rescue mornp hine.
direct introoperotive Results. Sxty partidipants were randomized to eodh group, and all but one drop-out from the
monphine did no t im prove interven tion grou pwere an alysed. The usoge of ANI gui donce did notresult ino deorensein the
postopenn thve omalg esio. rote of modenotel/severe pain [5008% vs 45 0%: differenceof — 5.8%, 95% confidence interal,
+ Further dinical 23.7% to 12.1%, P=0.58), or the use of postoperotive rescue analgesia.
imvestigationisrequired to Conclusions. This rondomized control triol of introoperotive ANI-guided momphine
establish the role of the odministration in dective loparoscopic cholecystectomy foiled to show any odvontoge ower

ANLin pain manoagement. the cument standard of core, and demonstroted a high level of postoperotive pain, despite
the use of multimodal on olgesia.
(Clini ool trial registrotion ANZC TR Reference ACTRN12612 DD0S953 831 (URL: hit tpedfwww. anzctr.
org.ow'trial_view.ospxTD=362545).
Keywo rds: analgesi cs, opioi d/therapeuti cuse; chol ecyst ect omy, lop anoscopic; heart rote; pain
measurement /methods; pain, posto perotive/drug theropy
Accepted for publicotion: T October 2014



Etape suivante : administration
automatisée ?

Syringe pump status ANIi ANla pentel pentea

0:J54 [80! 2ls o
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Stop Remifentand

Decision help : pass into manual mode
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Event:
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De Jonckheere J et coll. Conf Proc IEEE Eng Med Biol Soc 2013; 2013: 1952-5



Surgical Pleth Index (SPI)




Principe calcul SPI

IRLED ‘

7 SPI =100 - (0,7 x PPGA__... — 0,33 x HBI__)
| Pulse wave
i amplitude
| (PPGA) .
-\l 0 = bas niveau de stress
HZart beat inter\:\I
(HBI)

100 = haut niveau de stress

De Jonckheere J et coll. Yearb Med Inform 2015;10:95-101



Détection DPO immeédiate

100 patients ASA I-Il|

SPIl et NRS en SSPI

SPI < 45 i

ENS <3

Se=67% o
5p=69% —

1 1 1 T 1
i 2 4 0 80 1040
100% = Specificity %

Thee C et coll. Eur J Anaesthesiol 2015;32:44-8



Etude comparative rémifentanil

80 patients chir ORL
AIVOC propofol : BIS 40-60

AIVOC rémifentanil :
— controle
— SPI 20-50

N rémifentanil (ug/kg/h):
— SPI=8,5+3,8
— vs controle = 12,3 + 5,2 (p<0,05)

Meilleure stabilité hémodynamique

Chen X et al. Anesthesiology 2010;112:1175-83



Skin conductance
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De Jonckheere J et coll. Yearb Med Inform 2015;10:95-101



Mean NFSC

Détection DPO immeédiate

0.5 -
P<0,0001 n=18

no mild moderate severe
Level of pain

Ledowski T et coll. Br J Anaesth 2006;97:862-5
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De Jonckheere J et coll. Yearb Med Inform 2015;10:95-101



CARDEAN

Journal of Clinical Monitoring and Computing (2007) 21:91-101 J Clin Monit Comput (2012) 26:441-449
DOI: 10.1007/s10877-006-9061-9 DOI 10.1007/s10877-012-9372-y

BEAT-BY-BEAT CARDIOVASCULAR INDEX TO . . .

PREDICT UNEXPECTED INTRAOPERATIVE A beat-by-beat, on-line, cardiovascular index, CARDEAN,
:1:';‘::;HTESNTAI:EﬁEISSTPHEEcTTIIz\EIIE] :::FY%%HED to assess circulatory responses to surgery: a randomized clinical
A. Cividjian, MEng, I’hD3’4, J. Y. Martinez, MD, MS, trial dll['lng SpInE surgery
E. Combourieu, M’Di, P. Precloux, M’Di, A. M. Beraud,

MD', Y. Rochette, MD?, M. Cler, MD', L. Bourdon, M. Rossi - A. Cividjian - M. C. Fevre - M. E. Oddoux -
MD, PhD?, J. Escarment, MD" and L. Quintin, MD, J. Carcey + C. Halle - M. Frost - M. Gardellin -
PhD? J. F. Payen + L. Quintin

A Beat-by-Beat Cardiovascular Index, CARDEAN: A
Prospective Randomized Assessment of Its Utility for
the Reduction of Movement During Colonoscopy

Jean Yves Martinez, MD, M5c,* Pieme Frangois Wey, MD,* Christophe Lions, MD,*
Andrei Cividjian, MEng, PhD,T Muriel Rabilloud, MD, PhD.¥5 Alvine Bissery, M5c,¥§
Lionel Bourdon, MDD, PhD,)| Marc Puidupin, MD,* lacques Escarment, MD,* and
Luc Quintin, MD, PhDY

AMESTHEHA & AMALSESIA
Morch 2010 » Volema 110« Mumber 3
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Martini CH et coll. Anesthesiology 2015;123:524-34



Conclusion

Monitorage analgésie en plein essor

e Nombreux moniteurs
 Balance sympathovagale
e Limites a connaitre ou a déterminer

 Probablement plus utiles avec opiacés
rapides (rémifentanil)

e Etudes comparatives



