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TEMA DE REPASO:
Monitorizacion de la funcidn neuroldgica.

Indicaciones en quirofano y en UCC, como se

utilizan, como interpretarlos.
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 El rapido reconocimiento de una alteracion
fisioldgica (monitorizacion) alerta al clinico que
el paciente se esta deteriorando, pero este
hecho solo beneficia al paciente si existe un
tratamiento efectivo. Y aungque este exista solo
tendra valor si se aplica de forma rapida.

* Revision de la Cochrane sobre la pulsioximetria
(21773 pacientes): detecta hipoxemia, pero con
nivel de evidencia bajo sobre su efecto sobre la
morbilidad y mortalidad perioperatoria.

. BrJ Anaesth 2006; 97: 1-3

.z .z . Br J Anaesth 2006; 97: 39-45
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* 1. Flujo sanguineo cerebral (FSC)
. Doppler Transcraneal
» 2. Metabolismo cerebral
. Sat regional de oxigeno (SrO2)
INVOS/Equanox ’
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« 3. EEG y derivados |
BIS/Sedline
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1. Flujo sanguineo cerebral
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Doppler Transcraneal: E

— Determina la velocidad de flujo de la arteria
insonada

— Lavelocidad de la sangre aumenta en sistole
y disminuye en diastole

— Refleja la PPC. La v. diastolica disminuye a
medida que la PPC disminuye

— Indicaciones:
» Cirugia de carotida
* HSA (control del vasoespasmo)
» Seguimiento TCE
* Muerte Cerebral

) Ventai Itaria para oftalmica y ACH
4 ventana subocopital para verebrales y basilar
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Brain Emboli Distribution and Differentiation During Cardiopulmonary Bypass

Measurements and Main Results: Patients were divided - .
into 3 groups depending on the CPB circuit used (open, open 450 | n
with vacuum, or closed). There was a significant difference 400 A
between the number of solid and gaseous microemboli bl / \
(p = 0.001), with the solid lower than the gaseous ones. 3::2 \ === OPCFB
The number of solid microemboli was affected by group (p < 00 | A | ==YEEEn
0.05), CPB phase (p < 0.001), and laterality (p < 0.01). The 156 :
number of gaseous microemboli was affected only by group 100
ip = 0.058) and CPB phase (p < 0.001). Generally, the length 0y
of CPB phase did not affect the number of microemboli. - spl  Swp2  Sip3  Sepd
Conclusions: Surgical procedures combined with CPB
circuits, but not the CPB phase length, affected the occur- cpl:ﬂs t'mwﬁﬂmdéﬁmﬁm:nh;:mﬁ:mﬁ
rence, nature, and laterality of microemboli. ::;‘:';f‘““ drainage; CLCPS, closed CFR; (78, carclopuimon-

Journal of Cardiothoracic and Vascular Anesthesia, Vol 27, Mo 5 (October), 2013: pp BE5-E75
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Fig 6. Right atrial cannulation. (a) Pursestring suture around the right atrium and venous cannula. (b) Pursestring suture added as an extra
tie around the right atrium and venous cannula. i+

Step 1 Step 2 Step 3 Step 4

Fig 4. Mean number of solid microembaoli by both CPB step and
laterality.
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Asymptomatic and Symptomatic Postoperative Visual Dysfunction
After Cardiovascular Surgery With Cardiopulmonary By pass:
A Small-Sized Prospective Observational Study

Objective: Postoperative visual dysfunction (POVD) after
cardiovascular surgery rarely is reported, since it is more
likely underdetected and undemeported. This study was
designed to verify the presence of POVD, including a variety
of asymptomatic as well as symptomatic visual dysfunc-
tions after cardiovascular surgery with cardiopulmonary
bypass (CPB).

Design: A prospective observational study.

Setting: Cardiothoracic surgery in a medical university
hospital.

Participants: Seventy-one patients undergoing elective
cardiovascular surgery with CPB.

Interventions: None.

Measurements and Main Results: All patients were
assessed by a battery of 7 neuro-ophthalmic examinations
preoperatively and postoperatively, including fundus, visual
field, eye movement, color vision, visual acuity, intraocular
pressure, and critical flicker frequency. Patients were con-
sidered to have POVD if they had postoperative new
abnormal findings of neuro-ophthalmic examinations. One
patient was excluded due to a failure of postoperative

neurc-ophthalmic examinations. In 16 of 70 patients ana-
lyzed in this study, selective cerebral perfusion was required
for aortic arch surgery. Of 70 patients, a total of 8 patients
{11.4%) had postoperative new abnormal findings in neuro-
ophthalmic examinations, including new visual field deficits
in 4, reduced visual acuity in 4, and/or increased intraocular
pressure in 1 patient. Of these 8 patients, symptomatic
POVD was recognized in 1 patient (1.4%) with postoperative
visual field deficit and reduced visual acuity. There were no
new abnormal findings compared with preoperative results
in postoperative funduscopy, eye movement, color vision,
and critical flicker frequency.

Conclusions: These results indicated that the asympto-
matic as well as symptomatic POVD can develop after
cardiovascular surgery with CPB, and their incidence may
be relatively high.

i@ 2013 Elsevier Inc. All ights reserved.

KEY WORDS: postoperative complication, wvision, ocular,
asymptomatic disease, cardiovascular surgical procedures,
cardiopulmonary bypass

Fig. 1. [(Case 3} A 76-year-old male underwent slective total aortic replacement using cardiopulmonary bypass with antegrade salective
cerabral parfusion. Three hundred minutes of cardiopulmonary bypass (CPE) and 30 minutes of hypothermic circulatory arrest werse required.
There wers no intracperative apisodes of decreasead regional cerebral saturation (rS0z) to the level of less than B0% of control value for more
than 5 minutes. Preoperative visual field examination revealad the upper nasal quadrantanopia of the right eye caused by cerabral infarction,
wihile visual field of the right eye was normal. Postoperative visual field examination revealad the new wvisual field deficit (symptomatic left
lower quadrantanopia on bilbteral eyes). Postoperative cerebral magnetic resonance imaging showed right parietal-occipital cerabral
infarction, which was not recognized preoperatively. This postoperative visual field defect was considered to be caused by carabral infarction.




Asymptomatic and Symptomatic Postoperative Visual Dysfunction
After Cardiovascular Surgery With Cardiopulmonary By pass:
A Small-Sized Prospective Observational Study

(Case 3) Pre-ope
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Ultrasound Destruction of Air Microemboli as a Novel Approach to Brain
Protection in Cardiac Surgery

Conclusions: Ultrasound destruction of air emboli is a
very efficient method to reduce number and size of emboli.
Within the limits of safety assessment, the authors could
not detect relevant side effects on standard blood para-
meters.

Journal of Cardiothoracic and Vascular Anesthesia, Vol 27, No 5 (October), 2013: pp 876-883
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" APORTE
CEREBRAL DE
OXIGENO

FQ t FSC

e 1 PPC; | PIC

® Hipercapnia

® Anestésico halogenado

® Hipertension arterial

® Malformacién arterio-
venosa

® Perdida autorregulacién

. CONSUMO
CEREBRAL DE
OXIGENO

i APORTE
CEREBRAL DE
OXIGENO

—g t CGOQ

43 | CMRO2

® Coma

® Hipotermia

® Toxicidad por cianuro
® Muerte cerebral

® Drogas sedantes

—§ I ESC

SjO-

|

e ' PIC; || PPC

® Hipocapnia profunda

® Shock / Hipotension
arterial

® Vasoespasmo o

estenosis cerebral

I CONSUMO
CEREBRAL DE
OXIGENO

e | FiO5; Fallo respiratorio
e Fallo cardiaco

® Anemia / Hemorragia
® Hb anormales

® Hemorragia

® Actividad comicial
® Hipertermia

® Drogas analépticas
® Plano anestésico
superficial

® Estimulos dolorosos




Cerebral oximetry in cardiac S—————

and major vascular surgery spectroscopic measurement
wq ‘

G.W. Fischer, G. Silvay - 0.8

Department of Anesthesiology, Mount Sinai School of Medicing New York, NY

Backgrouﬂd tissue light losses

35 A\ - (absorpt!on and scattering) || o7

......... —

HSR Proceedings in Intensive Care and Cardiovascular Anesthesia 2010; 2: 249-2

ABSTRACT

We describe the development and current applications of cerebral oximetry (based on near-infrar
reflectance spectroscopy) that can be used during eardiac and major vascular surgery to determin
brain tissue oxygen saturation. There are presently three cerebral oximetry devices with FDA approy
in the United States to measure and monitor cerebral tissue oxygen saturation. 1. INVOS (Somaneti
Corporation, Troy, MI - recently COVIDIEN, Boulder, CO); FORE-SIGHT (CAS Medical Systems, It
Branford, CT); EQUANOX (Nonin Medical Inc. Minnesota, MN). All devices are portable, non-invasi

Water Extinction Coefficient

Hemoglobin Extinction Coefficient (mMol'cm™)

1
0.0 T T T T T T T T T T T T T T T 0
and easy to use in operating room and intensive care unit. The data provided in these communicati g3 2 3 2 38R & 388 & %838 ¢
may provided information for improvement of perioperative neuromonitoring techniques, and may SENSREES
crucial in the design of future elinical trials. Wavelength (nm)
Keywords: cerebral oximetry, detection of cerebral hypopefusion or ischemia. Figure 1

Near-infrared light passes through skin and skull readily and is absorbed by certain biological molecules
in the brain. A “biological spectroscopic window” exists at the wavelength range 660 - 940 nm.

Ventajas:

1.SrO2 continua y no invasiva

2.Es un indice de hipoperfusion , hipoxia e isquemia cerebral g
3.Puede ubicarse en quiréfano o UCC '

Debe minimizar la contaminaciéon extracerebral
La penetracion de la luz es proporcional a la distancia entre el
emisor y el receptor

Brain sensor
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Detector superficial: dermis, epidermis, hueso
Detector profundo: dermis, epidermis, tejido cerebral (>85%)
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Severe brain injury ICU outcomes are associated with
Cranial-Arterial Pressure Index and noninvasive Bispectral Index
and transcranial oxygen saturation: a prospective, preliminary

study
C Michael Dunham, Kenneth J Ransom, Clyde E McA sy, Bran 8§ Gruber, Dev Mangalat and

Laurie L FHlowers

Conclusion Numerous significant associations with [1CLU
outcomes indicate that BIS and StcO, are clinically relevant.
The independent associations of BIS, StcO,, and 1CP with
outcomes suggest that noninvasive multi-modal monitoring may
be beneficial. Future studies of patients with BIS =60 or StcO,
=70 will determine if select patients can be managed without
ICP monitoring and whether marginal ICP can be observed. An
increased CAP index is associated with poor outcome.
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SrO2 y status epileptico

*Deteccion evento- correlacion con EEG (episodio
silente)- frecuente en neonatos y ninos

o2 e LEFT wesens RIGHT

Fig. 1- NIRS recording during repetitive electroencephalographic seizures with subtle clinical manifestations. rSO,:
regional oxygen saturation. Shaded areas establish the temporal relation between seizures and the rSO, changes.

Europen Journal of Paediatric Neurology 2006;10: 19-21
J of Child Neurology 2004; 19(5): 394-6
J of Child Neurology 2004; 19(7): 539-40
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Semin Cardiothorac Vasc Anesth2007; 11; 274
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Alain Deschamps, PhD, MD,* Jean Lambert, PhD,t Pierre Couture, MD,* Antoine Rochon, MD,*
Jean-Sebastien Lebon, MD,* Christian Ayoub, MD,* Jennifer Cogan, MD,* and Andre Denaul, MD, PhD*




INVOS (Somanetics corporation, Troy, MI)
1993 / Utiliza DOS longitudes de onda de infrarrojo (730-8. 7
emitidas por diodos (LEDs) / 4 canales /Update 6 seg INVOS

FORE-SIGHT (CAS medical Systems, Inc. Branford, CT)
2007 / Utiliza LUZ LASER (690, 780, 805, 850 nm) que
permiten obviar la contaminacion (fluidos, tejidos, pigmentos)
Update cada 2 seqg.

EQUANOX (Nonin Medical Inc, Minnesota, MN)
2009 / LEDs (730, 810, 880 nm)/ update 1.4 seg

EQUANOX
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PRO AND CON

Lee A, Fleisher, MD
Bannie L Milas, MD
Secrion Editors

Cerebral Oximetry Should be a Routine Monitor During Cardiac Surgery

Pro: All Cardiac Surgical
Patients Should Have
Intraoperative Cerebral
Oxygenation Monitoring
Harvey L. Edmonds Jr, PhD

In fact, there is close agreement between the findings of the
prospective and retrospective studies examining the clinical
benefit of cerebral oximetry for cardiac surgery. The available
1 retrospective cardiac surgery studies that incorporated a
standardized intervention protocol comprise an aggregate study
population exceeding 7.000.%545 All these studies found that
intraoperative rSO-; monitoring was associated with significant
reductions in neurologic injury, duration of hospital stay, or
both. In addition, a growing number of case reports show likely

prevention of catastrophic brain injury with cerebral oximetric
EE=

monitoring.

Con: All Cardiac Surgical
Patients Should Not Have
Intraoperative Cerebral
Oxygenation Monitoring
Laurie K. Davies, MD, and
Gregory M. Janelle, MD

Although the concept of being able to monitor cerebral
oxygenation is an attractive one, the current available technol-
ogy has not proven itself to be accurate or reliable nor has its
use unequivocally resulted in improved outcomes. There re-
mains disagreement in the literature as to whether trends (per-
cent deviation from baseline) are more important than absolute
values below a certain threshold. Because of the lack of evi-
dential weight that cercbral oximetry can determine even hemi-
spheric cerebral hypoperfusion in carotid ischemia models with
any degree of certainty, it is almost impossible for a clinician to
determine in real time whether the patient’s brain is at risk or
whether the observed data are spurious. Similarly, in the car-
diopulmonary bypass patient population, most positive out-
come studies involving cerebral oximetry include multimodal
neuromonitoring. This fact, coupled with the multimodal non-
standardized interventional strategies, result in much difficulty
in ascertaining the clinical impact of oximetry monitoring
alone. Although it is conceivable that technologic advances
with respect to cerebral oximetry monitors or further studies
using the devices may result in identification of rS0; alarms or
treatment triggers that provide indisputable evidence for rou-
tine use of the device, it must regrettably be concluded that
evidential weight is lacking for use of cerebral oximetry as a
current standard of care in cardiac surgery.

SARTD-CHGUYV Sesion de Formacion Continuada
Valencia 21 de Enero de 2014



Monitoring of brain oxygen saturation (INVOS) in
JOURNAL OF a protocol to direct blood transfusions during
NI BS! CARDIOTHORACIC SURGERY | | cardiac surgery: a prospective randomized clinical
trial

Vretzakis et al. Journal of Cardiothoracic Surgery 2013, 8:145

Abstract

Background: Blood transfusions are common in cardiac surgery, but have been associated with increased
rmorbidity and long-term rmonality. Efforts to reduce blood product use during cardiac surgery include fluid
restriction to minimize hemodilution, and protocols to guide transfusion decisions. INVOS is a modality that
rmonitors brain tissue oxygen saturation, and could be useful in guiding decisions to transfuse. However, the role o
INVOS (brain tissue oxygen saturation) as part of an algorithm to direct blood transfusions during cardiac surgery
has not been evaluated. This study was conducted to investigate the value of INVOS as part of a protocol for bloot
transfusions during cardiac surgery.

Methods: Prospective, randomized, blinded clinical trial, on 150 (75 per group) elective cardiac surgery patients.
The study was approved by the Institution Ethics committee and all patients gave written informed consent. Data
were initially analyzed based on "intention to treat”, but subsequently were also analyzed "per protocol”.

Results: When protocol was strictly followed ("per protocol analysis”), compared to the control group, significantly
fewer patients monitored with INVOS received any blood transfusions (46 of 70 patients in INVOS group vs. 55 of
&7 patients in the control group, p=0.029). Similarly, patients monitored with INVOS received significantly fewer
units of red blood cell transfusions intracperatively (0.20 = 0.50 vs. 052 £ 0.88, p = 0.008) and overall during hospital
stay (1.31 £ 1.20 vs. 1.82 £ 146, p =0.024). When data from all patients (including patient with protocol viclation)
were analyzed together ("intention to treat analysis’), the chserved reduction of blood transfusions in the INVOS
group was still significant (51 of 75 patients transfused in the INVOS group vs. 63 of 75 patients transfused in the
control group, p = 0.021), but the overall nurmber of units transfused per patient did not differ significantly betwee
the groups (1.55 £ 1.97 vs. 1.84 £ 141, p = 0288).

Conclusions: Our data suggest that INVO5S could be a useful tool as part of an algorithm to guide decisions for
blood transfusion in cardiac surgery. Additional data from nigorous, well designed studies are needed to further
evaluate the role of INVOS in guiding blood transfusions in cardiac surgery, and circurmvent the limitations of this

study.
Trial registration: ClinicalTrials.gov: NCTO0879463

Keywords: INVOS5, Cardiac surgery, Anesthesia, Transfusion, Fluid restriction, Near-infrared spectroscopy



Impact of Extracranial Contamination on Regional
Cerebral Oxygen Saturation

B Bazeine
100 B Five minutes post inflation

<00001 p<0.0001 Pp<00025
o] FRRONT PRONT PO 00K

A Comparison of Three Cerebral Oximetry Technologies €5

=2 70
=
3 50
= 40

Sophie N. Davie, B.Sc.,* Hilary P. Grocott, M.D., FR.C.P.C.+ Anesthesiology 20[12;116:834-40 £

.............................................................................................. © 10
; : s

: Conclusions: Extracranial contamination appears to signif- : FORESIGHT IVOS EoumNGX

Fig. 4. Aegionsl carsbral oxygen saturation messurements of
. - r : FORE-SIGHT, INVOS 5100C-PB, and EQUANOX Classic
i Ilcantly affect NIRS measurements of cerebral oxygen satura- 7600, the tree nece-inkared sposiroscopy devioes stucied
M : . at baseline and at 5 min postinfistion of a head cuff. All three
of the cerebral owimeters demonstrated a statistically signif-
icant reduction in cerabral cxygen saturation st 5 min postin-
flation. Emor bars represent the standard deviations.

i tion. Although the clinical implications of these apparent

inaccuracies require further study, they sugpest that the oxy-
gen saturation measurements provided by cerebral oximetry :
do not solely reflect that of the brain alone.

F1g. 2. schematic diagram of placement of the circumferential pneumatic head cuff, surface scalp pulse oximeter, and cerebral
oximetry optode amay. With inflation of the head cuff, a loss of blood flow to the scalp results in a loss of signal from the surface
scalp pulse oximeter and tissue hypoxia-ischemia. NIRS - near-infrared spectroscopy.
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SrO2 en Qx y UCC

Monitorizacion para neuroproteccion:

— Pacientes con TCE severo:
« Deteccion de disbalance aporte/consumo O2

- Valorar colocacion del sensor con TC : evitar sobre
hematoma epidural o subdural, o infarto isquémico

— Pacientes sometidos a cirugia con riesgo de
Isquemia cerebral (p.gj., cirugia cardiaca,
endarterectomia carotidea)

Limitacion:
— Pequeiia zona de monitorizacion

Annals of the New York Academy of Sciences 2001; 939
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ELECTROENCEFALOGRAMA

[0~ e

[0 ge— e i | o e = - ks

- Estudio de la actividad eléctrica d@_] cortex —
cerebral
- Herramienta util para:

- Deteccion de actividad convulsiva
clinicamente silente (o pacientes con relajacion
muscular) 4-30% (segun la sedacion) —»T dafio
secundario y péerdida de tejido

- Monitorizacion de la profundidad del coma

Curr Opin Crit Care 2012, 18:111-118

Mauro Oddo®, Federico Villa®, and Giuseppe Citerio®
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Review Article

Raoul Sutter, MD'#; Robert D. Stevens, MD'-5; Peter W. Kaplan, MBBS, FRCP*

Continuous Electroencephalographic Monitoring
in Critically Ill Patients: Indications, Limitations,
and Strategies”

TABLE 3. The Role of Continuous Electroencephalography in the ICU

Importance of Continuous Electroencephalography

For Seizure For Treatment/ Cost-
Critical lliness Detection Monitoring For Prognosis Effectiveness

Convulsive status epilepticus +++ +++ ++ +++
Monconvulsive status epilepticus +++ +++ ++ Uncertain
Post-cardiorepiratory arrest +H++ +++ +H++ +H+
Intracerebral hemorrhage ++ + Uncertain ++
Subarachnoid hemaorrhage ++ ++ for vasospasms ++ ++
Traumatic brain injury ++ ++ ++ Uncertain
Ischemic stroke + Uncertain + Uncertain
|CU patients with fluctuating mental status + Uncertain Uncertain Uncertain

“not otherwise determined”

Tentative grading of importance of continuous electroencephalography:+ = minor importance; +4 = moderate importance; 444 = strong importance.

www.cormjournal.org April 2013 = Volume 41 = Number 4
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EEG cuantitativo (qEEG) Z

e Monitorizacion continua

* La senal EEG sin procesar se convierte en
forma digital utilizando matriz espectral
comprimida (compressed spectral array)

* Colaboracién UCI / neurofisiologia
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ORIGINAL ARTICLE

in Severe Stroke

Jemnifer Diedler - Marek Sykora - Thomas Bast -

Quantitative EEG Correlates of Low Cerebral Perfusion

baseine - eft CFP <E0 mmHg - ot .
baseline —————— - RS T AT T e baieing
N ~ 3 < N CPP <60 mmbg
e : : ' " N A
:: i3 %_ " » _: o =\ Do
Pew b4 } g }" ™ = ™ -‘;‘f‘,
f }\ - 31X ¥y gn
‘: 5 : tme (min) ‘ ’ O'e:wenc, ;:u'
ES il S 3 - A A e s baseine - nght _ CPP <80 memidg - right )
- - - 934 | 2 ‘ & ’ ; . ..: A '. : A || 2
g . 5 o [ VAR i“-'\’\
g - .
Durante la {PPC—Jactividad g, s 5. NN
’ . : | * 38 ] A\ ') J —\E\.-
EEG rapida (3.5-20.7 Hz) v 0 ot T R B T .
ume {men) ‘ ' . ’ ro;auencr l:&l i

SARTD-CHGUYV Sesion de Formacion Continuada
Valencia 21 de Enero de 2014
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Original Communications

THE ELECTRO-ENCEPHALOGRAM
x { IN PATIENTS UNDERGOIN
INTRACARDIAC OPERATIONS WITH THE AID 8F o OPEN
EXTRACORPOREAL CIRCULATION

Ricuarp A. T *
(. HEYE, MLD.* (BY mvvira1ioN), ROBERT T. Patrick, M.D.*
BY INVITATION), AND JOHN W. Kirgrin, M.D **
RocHEsTER, MINN,

TapLe 11. INSTANCES OF ASSUMED 08 KNOWN REDUCTION OF BLoop FLow ASSOCIATED WITH
CHANGE IN ELECTRO-ENCEPHALOGEAM

DESCRIPTION OF INCIDENT | TREATMENT |
Arterial Tine of bypass accidentally Re-established per-
uncoupled ; 6 minutes without flow; fusion
patient’s temperature 34° to 32°
C.; EEG immediately flat

RESULTS

Flat EEG for 21 minutes,
followed by large, slow
waves for 2 to 3 hours;
gradual appearance of fast
activity; patient awake and
rational with removal of
endotracheal tube; un-
complicated convalescence
without neurologic defect

Gradual eireulatory deterioration Established perfusion Reappearance of normal EEG
with severe hypotension (40/30) in \
periods of 3 to 4 minutes before
perfusion

. Mypovolemia in the same patient with Infusion of blood; Death

intraeardiae
epinephrine and
caleium gluconate;
cardiac compression

additional loss of bloed on removal
of subelavian eannula; onset
of flat EEG

Severe hypotension during chest

closure (30/25)

Hypovolemia after perfusion; in-
fusion of eitrated blood in sub-

Intravenous infusion
of Levophed

Reinstitution of per-

clavian artery leading to ventricu-

lar fibrillation

Complete A-V dissociation after re- Intravenous infusion

fair of ventricular septal defeet;
\eart rate 24/min.; low mean blood
pressure (70 to 90/10 to 20);
onset of flat EEG

Agystole at cessation of perfusion

of epinephrine,

sodium lactate; -
pacemaker

Re-established per-

fusion; intracardiac

epinephrine and
caleium glueonate

In the same patient episodes of pro- Intravemous infusion

found hypotension during closure

of chest (40/30)

Hypotension during chest elosure

(50/20)

Several episodes of profound hy-
potension after perfusion

of Levophed

Intravenous infusion
of Levophed

Massive doses of
Levophed intra-
venously

fusion; defibrillation

Levophed, and molar

Normal blood pressure and
gradual reappearance of
normal EEG’

Reappearance of normal EEG

Death

Immediate reappearance of
normal EEG; suecessful
cegsation of perfusion with
normal EEG

Adequate blood pressure and
reappearance of normal EEG
 {see Fig. 3)

Blood pressure increased to
80,/40; gradual reappearance
of normal EEG

Inerease in blood pressure and
reappearance of normal EEG
in eauly episodes; death

» finally ensued

Immediate reappearance of
normal EEG (Fig. 4); per-
fusion finally discontinued in
gpite of inadequate cireula-
tory dynamies; death ensued

Inadequate circulation with eessation Re-established per-
of perfusion following repair of fusion
ventricular septal defect in pa-
tient with associated irreparable
mitral insufficiency; EEG flat

Gradual reappearance® of
normal EE

(legsation of

Hypotension with manipulation of i 7
manipulation

heart and great vessels

Intracardiac epineph- Death
rine and caleium
gluconate; intrave-
nous Levophed

Terminal ecirculatory deterioration
following perfusion and repair of
single ventricle; flat EEG
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Table 4. Comparison between Both Studied Groups

No Recovery of Recovery of

Consciousness Consciousness

*BIS max < 50: no

n 6 19 -
BIS minimum 36 (2-41) 40 (11-96) recuperacion
BIS mean* 42.5 (13—-48.5) 62.5 (35-97) . .
BIS maximum* 47.5 (24-56) 90 (40-98) conciencla
BIS range™ 12.5 (3-22) 35 (2-72)
EMG™ 0.5 (0-1) 3(1-10)
BSR 2 (0-98) 0 (0-21)
Slell 10 (9-10) 9 (4-10)
SEFg54, Minimum 10.8 (6.5-11.3) 7.2 (2.8-15.3) ° > .
SEFg54, maximum 12 (8.5-20) 13.2 (5-28.5) BlS max = 90 '
APACHE i 19.5 (11-29) 18 (8-26) 1A
TISS 45.5 (41-54) 46 (26-72) reCUDeraClon
GCS admission 4 (3-8) 4 (3-13) i i
GCS day BIS~ 3 (3-8) 8 (3-10) conciencia
Days of sedation 4.5 (0-9) 4 (1-17)
Days without sedation 3(1-7) 2 (1-14)
Days of follow up 18 (2-90) 60 (18-180)
Data are expressed as median {range).
* P < 0.05.
BIS = Bispectral Index; BSR = burst suppression ratio; EMG = spontaneous
frontal electromyography; GCS = Glasgow Coma Score; SEgse, = 95%
Spectral edge frequency; SQl = signal quality index; TISS = Therapeutic
Interventional Scoring System.

Can biespectral index monitoring predict recovery
of conciousness in patients with severe brain
injury?

Fabregas et al. Anesthesiology 2004;101:43-51
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Valor prondstico BIS en TCE grave

Grado BIS medio EIS minimo 51S maximo Tasa supresion
discapacidad
Mormal G907 5925 76'47 1706
Ceve 4493 35’63 B0 U5 203
Moderada 42°24 36'95 45'43 905
Grave 50735 4773 53’51 1936
Vegetativo 31'3 28'56 3427 676

UCIP. Hospital Universitario de Salamanca. Gomez de Quero et al. SECIP

Conclusiones. El BIS podria ser una herramienta pronostica del nifio con
TCE grave y otras lesiones neurologicas agudas no traumaticas. La
presencia de BIS bajos (< 40) en ausencia de sedacion con tasa de
supresion > 5-10% nos indicaria un posible prondstico neurolégico
desfavorable.
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Registro de crisis
comiciales
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Causas de falso aumento del BIS

— Actividad muscular: temblor

— Interferencia radiofrecuencia (marcapasos,
Maze, ablacion tumores, calentadores..)

— Ketamina, N20O, Enfluorane, Xenon
— Aumento contractilidad cardiaca (adrenalina)

— Efecto estimulante central similar al de las
anfetaminas

— Patron de sueno REM

SARTD-CHGUYV Sesion de Formacion Continuada
Valencia 21 de Enero de 2014




Caso clinico

* Paciente de 35 anos que sufre TCE severo por
accidente de ciclismo.

* El SAMU objetiva CGS 3 con herida inciso-
contusa parieto-occipital izquierda y pérdida
de masa encefalica

 Se traslada a UCI de centro de referencia tras
|OT y estabilizacion HMDC con adrenalina 0,8
mcg/kg/min
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* Tras 24 h sin sedacion en UCl y ante CGS 3,
DTC con signos de muerte encefalica y BIS de
0 se contacta con el Equipo de trasplantes

* Se considera donante valido y pasa a
quirofano para extraccion de 6rganos
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D Time (

Antes de su traslado o

a quirofano para |
proceder a la
extraccion de

organos se observa
lo siguiente:

80 +
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El paciente no esta en muerte encefalica
No se trata de un artefacto

Debe rechazarse este donante

Puede tratarse de un artefacto

Todas las anteriores son correctas

NS /NC

1.
2.
3.
4.
5.
6.
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El paciente no esta en muerte encefalica
No se trata de un artefacto

Debe rechazarse este donante

Puede tratarse de un artefacto*

Todas las anteriores son correctas

NS /NC

1.
2.
3.
4.
5.
6.
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A pesar de administrar una dosis adecuada de
relajante muscular, el BIS continua siendo de
40:

El paciente no esta en muerte encefalica
No se trata de un artefacto

1
2
3. Debe rechazarse este donante
4. Puede tratarse de un artefacto
5

Todas las anteriores son correctas
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A pesar de administrar una dosis adecuada de
relajante muscular, el BIS continua siendo de
40:

El paciente no esta en muerte encefalica
No se trata de un artefacto

1

2

3. Debe rechazarse este donante
4. Puede tratarse de un artefacto™
5

Todas las anteriores son correctas
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Intensive Care Med (2002) 28
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Causas de falso aumento del BIS

— Actividad muscular: temblor

— Interferencia radiofrecuencia (marcapasos, Maze,
ablacion tumores, calentadores..)

— Ketamina, N20O, Enfluorane, Xenon
— Aumento contractilidad cardiaca (adrenalina)

— Efecto estimulante central similar al de las
anfetaminas

— Patron de sueno REM
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BIS / Sedline:

Indice artificial y empirico que se basa en
variables de EEG procesado

Datos que se contrastan con una biblioteca de
pacientes reales para dar un valor de BIS o PSI

gue se corresponda con el estado hipnotico del
paciente
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BIS / Sedline:

Tiempo de calculo depende de :

Actualizacion del valor: BIS y Sedline
refrescan el n° cada 1-1,2 seg

Tiempo promedio del calculo: en cada
medicion se realiza la media con “x”
segundos anteriores:

-BIS 45-60 seg segun el modelo

-Sedline 25 seg (capaz de captar mas

valores pico y valle, da mas variabilidad a
la cifra)
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Tiempo promedio de calculo

Valor real

| | | I | | I | | | I | | | | T
99 (99 (98 (97 ;96 | (95 | (94 | 93] 92 ) (91 ) (30 | 89, 88 | 87 | 86 | Prom:

Valor mostrado 98 98 97 96 95 94 93 92 91 90 89 88 4seg.
por el monitor

| | | I | | I | | | I | | | T
(99 99,98, 97, 9 83 | 88, 87, 36, prom:

99 99 98 97 96 95 94 93 92 91 90 89 88 87 2seg.

| | | I | | I | | | I | | | | T

lE'EJ EIIEI ?E lEJ? ?ﬁ [95 lS-’-I \93 | 92 JEll | S0 | 59 | 88 | E?J EEI Prom:

96 96 95 94 93 92 91 90  8seq.
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A mayor tiempo promedio......

Estado del paciente

V- Tiempo promedio corto

V- Tiempo promedio largo
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Caracteristicas de los EEG

* Funciones de un EEG
— Frecuencia
— Amplitud
— Ritmos de EEG
* Delta
* Theta

« Alfa
 Beta
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Beta (>13 Hz)

Alfa (8-12 Hz)
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Delta (0-4 Hz)
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Theta/alfa con delta subyacente

L1 Ao g g gy
RL Yl g oo Nl
2 st gt el

Se ve como suena.

Rafagas de actividad, seguidas por

onda de supresion (plana, isoeléctrica).
Se ve en los casos de hipotermia

y durante los procedimientos de
revascularizacion.

Se ve en algunas neurocirugias.

Es indicativo de un nivel de sedacion muy
profundo.
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Pantalla DSA
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Transicidon Frontal - Consciente ojos cerrados

Fuente Imagenes : Dr. Emery N. Brown, MD, PhD. Mass Gen. Hospital, Prof. Anesthesia Harvard
Medical School, Department of Brain and Cognitive Sciences at MIT.
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Transicion Frontal - Induccion
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Transicion Frontal - Profundizando
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Medical S chool Department of Braln and Cognitive Sciences at MIT.




Transicion Frontal - Estado hipnético profundo




Transicidon Frontal - Superficializando




Transicion Frontal - Despertando




Transicion Frontal - Consciente ojos cerrados
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Actividad durante toda la manana:
Esporadicos aumentos de actividad no
muy intensos tanto espontaneos como
en respuesta a estimulos doloroios

La actividad cerebral aumenta en el

momento que la familia le toca y habla
con el paciente

W a familia entra en la
habitacion

La familia toca &l paciente
y empieza a hablarle
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EEG/BIS/SEDLINE en UCC y quirofano

1. Evaluacion continua. Primera sefnal de
deterioro neurologico. Deteccion de actividad
convulsiva silente. Primer indicio de muerte
cerebral. Monitorizacion de la hipnosis.

« 2. Coma inducido por farmacos. Asegurar EEG
sin actividad: parada circulatoria, dosificacion
de thiopental

« 3. Valoracion objetiva de la sedacion durante
procedimientos invasivos.

4. Cuidados al final de la vida.

Crit Care Med 1999;27(8) Am J Emerg Med 2004; 22(2)
Anesthesiology 1999;91(3A) Anesth Analg 2005; 101(4)

The Annals of Pharmacotherapy 2006 (40) Ann Fr Anesth Reanim 2004; 23(5)
GuQ 2007; 19(2) Crit Care Med 2005 33(3)

Masui 2007;56(1) Chest 2005;128:303-7
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