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EPs IN SEVERE HEAD INJURY:
Literature

Prevailing agreement on EP effectiveness in the
early prognosis ofpost-traumatic coma

Different patient selection, test timing, methods
for EP recording and grading criteria

Contradictions, discrepancies and conflicting results




EPs IN NEUROCRITICAL PATIENTS:
Literature

+« Strong evid ence of progno stic v alue can be drawn from
many papers

+ Some authors believ e that EPs can be useful only in
sed ated p atients (e.g., Lindsay Ketal Neurosurgery 1990; 2
6:278-285).

+ Others deny any ABR effectiveness (e.g.,Anderson et al.
Arch.Neurol. 1984, 41:369-374)

Prognostic power of SEPs in post-
traumatic coma

SEP SEP
Eilaterally Unilaterally SEP SEP

Outcome Absent Absent Abnormal Normal
Good recovery, % 8 (0-16) 28 (20-36) 57 (49-65)
Moderate disability, % 10 (1-19) 29 (21-37) 22 (15-29)
Severe disability, % SU20-5 13-2 10 (5-15)
PVS or death, % DS~patis) 48 (33-63) 22 (15-29) (b-=11
Total no. 232 40 120

CI in brakets
From Robinson et al. Crit. Care Med. 2003;31:960-7)



Prognostic power of SEPs in postanoxic
coma

SEP SEP SEP
Cutcome Absent Abnormal Normal

Good recovery or moderate disability, % "m 81(3-13) 57 [4?—67]
Severe disability, % Slele 18 (11-25)

PVS or death, % 100 (99-100)

Total no. 336 1M

From Robinson et al. Crit. Care Med. 2003;31:960-7)

ABR & SEP nel coma postanossico
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Prognosgtic power of SEPs in coma
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Operator-Dependent Factors
Affecting EPs Reliability

<+ Methods of recording

<+ Reference, Number of channels, freque ncy of
stimulation

<+ Grading of EPs abnormalities
« Capability of detec ting the “point-of-no-return”

<+ Single Vs. Multimodality

+ Looking for the best modality or combined anal ysis

%+ Test timing
+ False negative > True positive and vice versa




Main ABR grading in severeHI

) GREEN BERG ET AL.1977 N eurosurg. 47:163- 177

| ABENT O QT = 46 9.1 meec

= 3= ONLY | and V PREENT, WITHLATENCIESOF
* 1.5and6.0 H.1 msec RESPETIVAY

* 4= ONLY WAE | IS RESEN

QI SEALES ET AL.1979 J. Trauma 19:347- 353
« 1= NORMAL

* 2= CCT>M+2DS OFCONTROLS, CT>440 meec

+ ARV/I < 1 or LOWVOLTAGE V WA\E

DCIKARNAZE ET AL. 1982 Neurology 32:299-302

* 1= NORMAL

* 2= ((T= 4.5-49 mecand/or AR V/I =0.4-0.5

* 3= CCT= 4.9-53 mecandfor AR V/l =0.25-0.4

* 4= C(CT>5.3 mec andfor ARV/l < 0.5)

+ 5= ABSENT Vo Il

CIMIGEN ET A.1983 Acta Otolaryngol. (Stockh) 95:131-138
* 1= NORMAL

. 2= \NtRmsEDcT

* 3= ABSENT

QI ANDERSON HAL 1984 Arch. Neurol. 41:369-374

= 1= NORMAL

* 2= INCRRASED CT

* 3= DECRASED V ORIIIV AMRLITUDE AR V/l <0.8
4= ONLY | RESEN

CIFACCO ET AL.1985 Electroenceph. Clin. Neurophysiol. 62:332-

‘NoRM«L

0 meec, AR V/I < 05 or ABENT V
LIC/\NTFT /\L 1986 Electroenceph. Clin. Neump&y:m\ 65:188-

D WS(HNGETAL 1998 ). N eurosurg. 89:707-712
= BILAERA. REPRODICIBLE POENTALS

= BILAERA LOS OF EPs
Q ZK}égl EET AL. 1998 Electroenceph. Clin.N europhysiol. 106:244-
+ SHORTESTCCT

Main SEP grading in severe HI

= GREENBERG ETAL.1977 Neu rosurg. 47:163-177
10=NOMAL BUT ABSE NT COM PON BE NTS FOL LOWING
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e 1= NOHJAL

+ 2=DELAYED CCT

<+ 3=MONO- ORBI LAT ERAL ABSENCE OF N20

= FISCHERET AL.1988 Agressol ogie 29:359-363
1=NORM AL

+ 2=BILATERAL ABSENCEDFNZD
«+ 3=MONOLAT ERAL

+ 4=0ONLYERBPOINT POTENTI AL
« 5=ABSENT SEP

= NAUET AL*1988 Neu rochirurgia 31 Suppl. 1:170-174
=NORM AL

SLIGHTL Y ABNORM AL, DELA YE DL ATE NCI ES
SEVERELY ABNORM AL, DEL AY EDL AT ENCIES

= ABSENT RES PONS E

= FACCO ET AL. 1990 Elec troence ph. Cli n. Neu rophysiol
Suppl 41. Elsevie r, Ams terdam, pp. 330-341

1=

N13-N20 >8 msec BIL AT ERALL Y

= ABSENT N20 BIL ATERALLY

+ HUT CHINSONET AL. 1991 Electroe nceph. Clin.
Neuro physiol. 78:228-233

GODDWINET AL. 1991 Giit. Care Me d. 19:518-524
=NORM

= ABSENT

FIRS CH NG ET AL, 1998 J. Neuros urg. 89:707 712

BILATERAL REPRO DUCIBLEPOTENTIAL S

+ 2= Unilateral REPRO DUCI BLEPOTENTIAL'S

=BILATERAL LOSS OF EPs

> GUTLING ETAL.1993 Electroenceph. Clin. Ne urop hysiol
88:369-376

RM AL CCT ( N14- N20 AND N14- P20/22)

e N ErONTAL IR A RETATGCTIE NERN2EIST)

NORM AL N30 -P20/22 P EAK-TO- PE AK AM

2 ABRORM AL oo Paale2 PE AR TO-PE AK AN PLITG DE

BROWNETAL. 1998 Neur osurge ry 42:1057-1064

= NORM AL OR DE CREASE DSEP AW PLIT UDE




DISTRIBUTION OF IPL V-I IN
SURVIVORS

DISTRIBU OF IPL V-1 IN SURVIVORS Gaussian distribution

= 25.0% Mean =4.15 msec

§ 200% SD = 0.30 msec

@ 15.0% 95% of survivors in the
g 0% range:

3 s M |3.70<IPLV-1<4,75

= o msec (mean + 2SD).
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DISTRIBUTION OF ARV-I IN
SURVIVORS

DISTRIBUTION OF AR VI IN SURVIVORS

No evidence
of Gaussianity
AR = 0,5 as
empyrical limit

between
survival and
death
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DISTRIBUT ION OF N13-N20 IN
SURVIVORS

DISTRIBUTION OF N13-N20 IN SURVIVORS
Gaussian distribution
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GRA DING OF EVOKED POTENTIALS
IN SEVERE HEA D INJURY

IPL V-1<4.75 msec
IPLV-1>4.75 msec
IPLV-I = 4.76-5.05 msec
ARV/I 20.5 msec
ARV/I < 0.5 msec
ABSENT WAVE V
NORMAL SEPs
N13-N20>8.49 msec
ABSENT N20

ABRs AND OUT GOME IN SEVERE HEAD
INJURY

II - MODERATE ABNORMALITY

ARV/I<0.5in one side
OR 1PL V-1=4.75-5.05

0 IOI- SEVERE ABNOR MALITY
1 II I (worse patterns)

10
9
8
7 [JGR+MD+5D
6 HPVS+D
5
I - NORMAL
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RELATIONSHIP BETWEEN
SEPs AND OUTCOME
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N13-N20>8.49 Absent N20

EP GRADING

100% I.  ABRs & SEPs
90% normal
II.  ABRs normal
80% & SEP CCT>8.49
70% III. ABRs grade I
& N20 present
60% IV. N20 absent
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SERIAL ABRs — IPL V-I
GOOD OUTCOME
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RELATIONSHIP BETWEEN
GCS, EPs AND OUTCOME

GC -
R crm—
EP Normal | Abnormal | EP Normal | Abnormal |y = 13
0 oy |FP= 12
N. (%) N. (%) Errors = 25
-|x2=58.624
| 79-7 24-9 r 30-8 1 (2.5)]P < oo
Se = 84%
) 2 _(154)] 6 (15.0)] . _ .,
20.3 * 75.1 753833 G2 p il
64 (100.0)| 28 (100.0)| 13 (100.0)| 40(100.0)|RR = 22.5

ABRs in cerebral hemorrhage

CONTROLS F = 30.56

P <0.001
SURVIVORS . . t=3.739%

P <0.001
PVS + DEATHS . X t=4411%*

P <0.001

* = Contolsvs. S




Prognostic power of SEPs and ABRs in
coma due to cerebral hemorthage.

PATIENTS SEPs SEPs SEPs or ABRs
Better side Worse side abnormal

TRUE NEG.
FALSE POS.
TRUE POS.
FALSE NEG.
P<

REL. RISK
SENSITIVITY
SPECIFICITY
P.P

Prognostic Power of GCS
in Cerebral Hemorrhage

GO PO
No. of Cases (%) No. of Cases (%)

GCS = 5-8 19 (48.7) 20 (51.3) P<0.001
RR = 14

Se = 59

GCS = 3-4 2(6.5) 29 (93.5) Sp=93
PP = 93




Relationship between SEPs and
quality of survival

NORMAL UNILATERAL UNILATERAL BILATERAL
SEPs INCRERASE ABSENCE ABSENCE

OF N13-N20 OF N20 OF N20
No. @) No. () No. () No. ()

GR 9 (100) 0 0o - 0 -
MD 4 (57.1) - 2 (28.6) 1 (143)
D 1 (20) (20) 3 (60) 0 -

* tested for GR +MD vs. SD and normal SEPs
vs. unilaterally +bilaterally abnormal SEPs.
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I PE sono significativamente correlati alla prognosi
Una corretta classificazione dei PE consente di
ridurre la percentual edi errore

La combinazione di GCS e PE ¢ in grado di
migliorare il giudizio prognostico rispetto all'uso di
un solo parametro

Il monitoraggio seriato dei PE durante la fase acuta
del decorso clinico aumenta riduce il numero di
errori

CONCLUSIONI

I valori utili per la classificazione dei PE nel coma post-
traumatico e vascolare sembrano:

IPL V-I > 4,75 msec

IPL V-I =4.75-5.05 msec

RA V/I < 0,5

IPL V-I > 5.05 msec o assenza onda V

N13-N20 > 8,49 msec

assenza N20.

Questi valori non sono immutabili, ma possono
variare in seguito all'evoluzio ne del trattamento di
queste condizioni morbose.




POTENZIALI EVOCATI

Subjective and Semantic Factors
Affecting EPs in NICU

Meaning of EP abnormalities in terms of prognosis
Meaning of the term “prognosis” in the earlystage
Increased risk of poor outcome
Certainty of poor outcome
Optimistic or pessimistic disposition of both
neurophysiologist and Intensivist
Increased therapeutic efforts
Treatme nt wi thdrawal

NEED FOR CONSENSUS ON THE MEANING OF THE TERMS USED




Subjective and Semantic Factors Affecting EPs
in NICU

ABNORMAL EPs
IN THE EARLY STAGE

INCREASED RISK
OF POOR OU TCOME

INCREASED \ WITHDRAWAL
THERAPUTIC OF
EFFORTS

Subjective
Factors




