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Bolest’

vyznamny subjektivny vnem v zivote kazdého Cloveka

Pre anestézioldgiu bolest zostala jednym zo
zakladnych objektov je] potlaCenia pocas chirurgického
vykonu.

Z tohto hladiska predstavuje dnes zaujmovu oblast pre
anestéziologov ale najma neurovedcov a neurologov,
ktori ju pomocou mnohych vyskumov vedia
Interpretovat’ a liecCit.

Nijaky objav v medicine nepriniesol tolko dobrodenia
ako objav anestézie, zbavil chorého utrpenia pri
chirurgickych vykonoch a ovplyvnil celU modernu
medicinu.



W. T. H. Morton

nebol prvy ktory, anestéziu eterom odstartoval,
ale jemu bolo priznané prvenstvo
netuzil tak po slave ako po bohatstve

snaha udrzat v tajnosti jednoduchu chemicku formulu
éteru a dat si ju patentovat ako vlastny objav
S priznanim vylucnosti prava na jeho vyrobu a predaj

vycerpany neuspechom dozival a po mozgovej prihode
15. jula 1868 zomrel

na jeho hrobe je epitaf. ,Before him, in all time, surgery
was agony. Since him, science has control of pain®
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Monitoring v AIM

zvysSenie bezpecnosti anestézie (lieky, monitoring)

vynimocne nizky podiel na perioperacnej morbidite a
mortalite

(http://www.aviator.edu)



EEG

1929 — Hans Berger — prvy opis EEG zaznamu

10 rokov neskor — Gibbs et al. — zmena EEG
zaznamu pri podavani celkovych anestetik

intendiX " °®



EEG signal je vinovou elektro-
magnetickou funkciou, ktora je
vysledkom interferencie foténov
generovanych impaktom elektrénov
na hmotny susedny substrat.
V  mieste impaktu elektronov
nastava emisia foténov a tieto
interferuju do digitalnej formy
vinovej funkcie. VInova funkcia je
najdokonalejsie neinvazivne okno
do biologickeho substratu, ktory
vinova  funkciu generuje (EEG,
EMEG).

Dan Sackeil at NiH recently described a plasma-like
sleeve of charged jons sinrrounding microtubuies at
precisely optinmal pH.




Mozno ju monitorovat,,
kompjutovat’ a dynamicko
Statisticky vyhodnocovat’ (Power
spektralna  analyza, wavelet
transformacia, algebra zakladnej
premennej atd’). EEG signal je
vacsinou zmiesany a sklada sa
z viacerych rytmov, ktore su
rézne Sstrukturované v zavislosti
na regiu, Vv ktorom sa
Zzaznamenané a rychle frekvencie
obvykle superponuju na
pomalsie frekvencie a deformuju
ich.

Dan Sackeil at NIH recently described a3 plasmalike
sleave of charged jons sinrounding microtubules ai
precisely optimal pH.




EEG viny

vina — zakladny grafoelement (perioda, amplituda)
gama (30 —90 Hz) L‘;]u””
beta (>13 — 29 Hz)

mi rytmus

alfa (8-12 Hz)

theta (4-6 Hz)

delta (0.5-3 Hz)


http://en.wikipedia.org/wiki/File:Eeg_alpha.svg
http://en.wikipedia.org/wiki/File:Eeg_gamma.svg
http://en.wikipedia.org/wiki/File:Eeg_beta.svg
http://en.wikipedia.org/wiki/File:Eeg_SMR.svg
http://en.wikipedia.org/wiki/File:Eeg_theta.svg
http://en.wikipedia.org/wiki/File:Eeg_delta.svg

EEG citlivo reaguje na zmenu nervovych funkcii

casto poukaze na zmenu skor ako dojde ku klinickemu
zhorseniu

narocnost monitoringu EEG (Cas, personal)

1996 — uvedenie BIS do anestéeziologickej praxe (FDA) —
ciel — hodnotenie sedacie kriticky chorych pacientov,
posudenie neurologickych funkcii heterogénnej skupiny
pacientov s poruchou vedomia



5000 adult
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Power Spectrum / \ Bispectrum
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Figure I: The BIS algorithm, developed through statistical
modeling, combines the contribution of each of the key EEG
features to generate the scaled BIS Index.



Bispektralny index

procesovany EEG
parameter

Awake

* Responds to normal voice

* Responds to loud commands or

koreluje s réznymi
,2Aypnotickymi® stavmi
pocas celkovej
anestezie

BIS INDEX RANGE

Flat Line EEG
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Figure 2: The BIS Index is scaled to correlate with important
clinical endpoints during administration of anesthetic agent.



PET

% BMR 100 64 54 38
BIS 95 66 62 34

Figure 4: Significant correlation is seen between decreasing brain
metabolic rate (% BMR = percent of initial whole-brain glucose
metabolism measured from PE T scan) and increasing anesthetic
effect (as measured by decreasing BI5S value). (Adapted from

Reference [1)



Table I: BIS monitoring

during a general
anesthetic case.

Induction

Maintenance
e

Emergence

o
e

BIS During Induction

+B15 monitoring may be useful to gauge
response to intravenous induction dose."

*BIS responses are sensitive to various

adjuvants that influence intravenous
induction of anesthesia.''®

3y

o ry

- Emergence

h

Analgesia
Administration

BIS During Maintenance

* In response to noxious stimulation, BIS

responses may be observed either in
parallel with or independent from
hemodynamic responses.”*% ™

BIS During Emergence

* BIS monitoring permits reduction in
anesthesia dosing in tandem with the
decrease in surgical stimulation, promoting
a rapid emergence that avoids premature
recovery of consciousness as well as
delayed emergence from anesthesia.



Vyuzitie BIS v anesteziologil
dosiahnutie optimalnej urovne anesteézie

vhodny vyber anestetik
individualna titracia anestetik (| anestetik, |diZky prebudzania)

predchadzanie bdelosti poCas CA



BIS

2003 — FDA — parameter, ktory méze pomaoct
kontrolovat riziko bdenia pocas CA ,,....A reduction in
awareness provides a public health benefit, in that BIS
technology can now provide anaesthesiologists with a
way to reduce this often debilitating, yet preventable
medical error”




Bdelost pocas CA - BIS

prevalencia — 0,18 % (pouzitie sval. relax) (Lancet, 2000)
pouzitie BIS — 0,04 % (Eckman, AAS, 2004)

nevylucCuje absolutne prihodu, ale pomaha im
predchadzat




Physical Signs

Clinical Profile

* Hypertension

* Tachycardia

* Movement

*+ Autonomic responses

* Stable| hemodynamics
* No movement/responses

* Hemodynamic instability

* Hypotension
* Arrhythmia

BIS Value*

Management Strategy

* Assess level of surgical stimulation

* Confirm delivery of hypnotics/analgesics
* Consider § hypnotic/ ¢ analgesic dosing
* Consider anfihypertensive administration

* Aszess level of surgical stimulation
* Consider 1 analgesic dosing
* Consider anfihypertensive administration

* Consider anfihypertensive administration
* Assess level of surgical stimulation
* Consider } hypnotic/ t analgesic dosing

* Assess level of surgical stimulation
* Consider 1 hypnotic dosing
* Consider  analgesic dosing

* Continue observation

* Consider } hypnofic dosing
* Consider } analgesic dosing

* Consider blood pressure support
* Assess for other eticlogies
* Consider § hypnotic/ ¢ analgesic dosing

* Assess for other etiologies
* Consider blood pressure support

* Consider } hypnotic/ } analgesic dosing
* Consider blood pressure support
* Assess for other eticlogies

* Potential impact of artifact should be considered when interpreting BIS values.




Vyuzitie BIS v intenzivhej medicine

titrovanie sedacie kriticky chorych pacientov

nervovosvalova relaxacia
mechanicka ventilacia
Invazivne vykony

barbituratova koOma



Vyuzite BIS v IM

hiboka koma — BIS 0 — ukazovatel nastupujucej
smrti mozgu

spravne ,nacasovanie” konfirmacnych testov

Don't take your organs to heaven...
Heaven knows we need them here!




Spravna sedacia na ICU

nedostatocna sedacia (15 %)
prezivanie strachu
pamatanie si neprijemnych zazitkov

nadmerna sedacia (54 %)
zbytoéné prediZenie ¢asu na UPV
vyssie riziko komplikacii

THLES Fhow THE BEBSIDE JoHH WISE )




BIS

Pouzivanie BIS monitora na hodnotenie hibky anestézie,
ktora trva relativne kratko, je odlisSné od monitorovania
kriticky chorych pacientov, ktori obvykle dostavaju
kontinualnu sedaciu a analgeziu pocas dlhého casoveho
obdobia.

U sedovanych pacientov mébze byt pritomna
signifikantna EMG aktivita




BIS - CAVE

interpretovat BIS spolu s ostatnymi klinickymi
priznakmi

nespolahlivé hodnoty BIS - fyziologicke a
nefyziologickeé artefakty, nedostatoCna kvalita signalu

opatrna interpretacia BIS — pacienti so znamym
neurologickym ochorenim, uzivanie psychoaktivnych
latok



BIS - CAVE

Medical Devices

Electromechanical artifact
may, under certain conditions,
increase BIS values:

* Pacemakers

* Forced-air warmers applied
over the head

+ Surgical navigatibn systems
(sinus surgery)
* Endoscopic shaver devices

(shoulder, sinus surgery)
+ EHlectrocautery
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BIS - CAVE

Serious Clinical Conditions

The following have been
associated with low BIS values | .
during the intracperative

period, presumably because of
marked reduction in cerebral

metabolism:

* Cardiac arrest,
hypovolemia, hypotension

BIS

« Cerebral ischemia/
hypoperfusion

* Hypoglycemia, hypothermia




BIS - CAVE

EMG Artifact and Neuromuscular Blocking Agents (NMB)

* Excessive muscle tone

from forehead muscles
may increase BIS values

("EMG artifact”™).
+ NME agents reduce EMG

activity and may result in
BlS decreasze.

* During stable anesthesia
without EMG artifact, NMB
agents have little or no

effect on BIS.
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BIS - CAVE

Table 3: Reported factors influencing BIS (Cont'd).

Abnormal EEG States

May be associated with low
BIS values:

* Postictal state. dementia,
cerebral palsy, low voltage
EEG

« Severe brain injury,
brain death

* Paradoxical arousal or
paradoxical delta

May be associated with
increased BlS values:

* Epileptiform EEG activity




BIS - CAVE

Certain Anesthetic Agents and Adjuvants

* Ketamine — may transiently
increase BIS values due to

EEG activation

* Etomidate — drug-induced 1 smokg
myoclonus may transiently o 1
increase BIS values BIS Trend

BIS

*» Halothane — FEEF.I'[S in |
higher BIS values than BIS slevation presumed

20 sacondary to ketamine
isoflurane or sevoflurane at
equipotent MAC doses P — —
» |soflurane — transient Time

paradoxical response to

increased dose has been
reported

« Nitrous oxide — may have minimal effect on BIS
« Ephedrine, but not phenylephrine, may increase BIS




Monitorovanie hibky sedacie

Monitorovanie EEG-entropie
— metdda stanovenia stupna nepravidelnosti EEG signalov

- nepravidelnost’ v ramci EEG signalu sa znizuje so stupajucou
koncentraciou anestetik v mozgu

a=

Anesth Analg 2006 Jun 102(6) 1745-51,

Figure 1. Entropy-monitoring at the Center for Medical Research (ZMF |) at the Medical University of
Graz using (a) needle- and (b) laserneedle acupuncture with the Datex Ohmeda S/5 Entropy-Module.



Figure 1. Entropy-monitoring at the Center for Medical Research (ZMF |) at the Medical

University of Graz using (a) needle- and (b) laserneedle acupuncture with the Datex Ohmeda
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Zaver

T naklady ?
| rizika bdelosti poCas anestezie

interpretovat BIS spolu s ostatnymi klinickymi
priznakmi

? PC riadena anestézia



Dakujem
za pozor‘no\st’

- : K
We are such stuff  &; . ...and our little life
as dreams are made on... "¢ is rounded with a sleep.
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