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BRAIN DEATH IS THE IRREVERSIBLE LOSS OF FUNCTION
OF THE ENTIRE BRAIN INCLUDING THE BRAIN STEM

Conventional Confirmatory Tests:
EEG, CEREBRAL AGF, BRAIN SCINTIGRAPHY

!

LOGISTICAL PROBLEMS

TCD evaluation is used in several countries as
a confirmatory test to assess CBF arrest



DISADVANTAGES OF CONVENTIONAL
CONFIRMATORY TESTS

CEREBRAL AGF EEG
BRAIN SCINTIGRAPHY

Invasive Time consuming because of
the required setup time and

Expensive strict technical standards

Unreliable in patients

; treated with sedative drugs
Commonly require the

transportation of critic
patients
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TCD

ADVANTAGES DISADVANTAGES
Non-invasive Depends on the
examiner’s experience
Inexpensive and skill

Bed-side performable  pigic it enviromental

conditions and outside
influences

Repeatable as oftenas |IAW (8-9%)
heeded
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Journal of the Neurological Sciences
Volume 159, Issue 2 , 14 August 1998, Pages 145-150

Consensus opinion on diagnosis of cerebral circulatory
arrest using Doppler-sonography

Task Force Group on cerebral death of the
Neurosonolgy Research Group of the World Federation of Neurology

1

b d ’
Xavier Ducrncqﬂ, Werner Hassler, Kouzo Mnritakeg, David W. Newell”, Gerhard-Michael von Reutern’

Toshiyuki Shit:»gaiI and Robert R. Smith®

“Extracranial and intracranial Doppler Sonography are
useful confirmatory tests to establish irreversibility of
cerebral circulatory arrest as an optional part of brain death
protocol”

“Doppler-sonography is of special value when therapeutic
use of sedative drugs renders EEG unreliable”



TCD PATTERN OF CEREBRAL CIRCULATORY ARREST IN INTRA-AND EXTRACRANIAL VESSELS
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Summary of findings

AMEIICAN
ACATIEMY T
MNELIROLOCY

Increased Intracranial Pressure (ICP)
and Cerebral Circulatory Arrest

INDICATION SENSITIVITY | SPECIFICITY REFERENCE
(%) (%) STANDARD
Cerebral 91-100 97-100 Conventional

Circulatory Arrest
and Brain Death

angiography, EEG,
clinical outcome

Recommendation: TCD is a useful adjunct test for the
evaluation of cerebral circulatory arrest associated with brain
death (Type A Class Il evidence).

32

Copy right 2004 American Academy of Neurology



[1 SENSITIVITY 91-100 %
[Als§ PEBIFESIANE 197-100%

fasaRRSifRacaiIessive
craniotomy

Complete flow arrest occurring shortly after
cargdiac arrest,in the no reflow phase
ventricular derivation

Acute intracranial hypertension due to bleeding
irffeatamntoeiayrdiat d2mhagesociated with
transient flow patterns similar to those in

cerebral circulatory arrest
severe cerebral atrophy



PATHOPHYSIOLOGY OF HEMODYNAMIC CHANGES

POSSIBLY
LEADING TO CEREBRAL CIRCULATORY

ARREST
CPP = MABP - ICP




VARIATIONS OF TCD PATTERNS OCCURRING AS INTRACRANIAL
HYPERTENSION PROGRESSES TO BRAIN DEATH

normal

v diastolic
velocity

systolic
peaks

reverberating systolic

flow

spikes no signal

IRREVERSIBLE INTRACRANIAL
CIRCULATORY ARREST
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“La velocimetrie Doppler transcranienne
n’a pas de valeur réglementaire pour le
diagnostic de la ME.

Cependant, non invasive et facilement
realisee et répétée au lit du malade, elle

est predictive de ME avec une specificité de
100% et une sensibilité de I'ordre de 90 %
en visualisant I'arrét circulatoire cérébral.”

Decret n°96-1041 du 2 decembre 1996 (JO)




INTENSIVE CARE SOCIETY Standards, Safety and Quality Committee 2005
Guidelines for Adult Organ and Tissue Donation

Prepared on behalf of the Intensive Care Society by the Society’s Working Group on
Organ and Tissue Donation

4.2 Reversible Causes of Coma
Potentially reversible causes of coma must be excluded and include:
1) Sedative drugs: Narcotics, hypnotics and tranquillisers may have prolonged action,
particularly when hypothermia coexists or in the context of renal or hepatic failure.
It is therefore essential that the drug history should be carefully reviewed. Any
possibility of intoxication being the cause of, or contributing to, the patient's
comatose state should preciude certification of death by brain stem testing.

Excluding the effects of sedatives may be difficult, particularly after prolonged
infusions of long acting cumulative sedatives such as thiopentone. This may
involve prediction according to pharmacokinetic principles, the measurement of
drug concentrations which may be time consuming or the use of antagonists in the
case of opioids or benzodiazepines. If the patient is thought to be brain stem dead,
the decision is either to wait to perform the tests when the effect of such sedatives
can be excluded, or to withdraw further active treatment on the basis of futility £

imagin
techniques such as four vessel cerebral angiography or franscranial anplert_% ’
demonsftrate the absence of cerebral blood flow, s0 assisting decision making by
confirming Tutity, even though these do not currently form part of the diagnostic
requirements for the diagnosis of brain stem death.




CONFIRMING TEST OF CIRCULATORY ARREST

_ .@'N ITALY _ _
De&‘l%’ﬂS'Miﬁ&‘f@ﬁﬁlfé?Qﬁrﬁg%%'&ﬂ%%,“ﬂ“%2
guidelines (2003)

1. Children younddépdateoApyilat HR12008*

Zzﬂ]ﬂf@peres@n@férrnﬂ@raﬁe@ﬁiﬁaa?tebaat@tsu(ﬂwgml%qbf@gsa_iesl'@f
situ for the diagnosis of brain death in patients with cerebral lesions.
(Dem,hyepgﬂﬁr%,maas g) alterations, systemic

... AN TR MM HRUFAG R IREISTR 0206 I 2K IHBHP B
Tebeiied] drisddafl oo antesttoGeneimral cAngiaidraphyctBrain

diaenosis or therevaluation pfbrain-stem reflexes or the

EEG recording
recommended .."

*(no changes compared to previous guiselines about the diagnosis of the absence
of cerebral blood flow )



TRANSCRANIAL DOPPLER PROCEDURE
FOR THE DIAGNOSIS OF CEREBRAL
BLOOD FLOW ARREST

SOVRATENTORIAL BILATERAL
EXAMINATION (through the temporal
acoustic windows)

INFRATENTORIAL EXAMINATION
(through the occipital acoustic window)




IN ORDER TO EXCLUDE CEREBRAL
BLOOD FLOW TRANSIENT ARREST
DUE TO HYPOTENSION, DURING THE
TCD EXAMINATION, SYSTEMIC
ARTERIAL BLOOD PRESSURE VALUES

MUST ALWAYS BE CHECKED
(SYSTOLIC VALUES HAVE TO BE > 70mmHg)
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Diagnostic TCD Patterns of cerebral
circulatory arrest

1)Reverberating Flow

2) Systolic Spikes

3) No signal




3) No signal pattern is accepted
only in the two following cases:

I. When through each of the three acoustic
windows the signal 1n at least one vessel 1s
detectable, with one of the patterns described at
point 1 or 2

I1. When, during a previous examination,
performed by the same physician in the same
patient, TCD signal was detected in basal arteries



CD PATTERNS OF BRAIN DEATH
MUST BE DETECTED IN AT LEAST TWO
EXAMINATIONS PERFORMED IN NO
LESS THAN THIRTY MINUTES ONE
FROM THE OTHER




=% The NEW ENGLAND
=Y JOURNAL o MEDICINE

REVIEW ARTICLE

CIURRENT COMCEPRPTS
Volume 344:1215-1221 April 19, 2001 Number 16

The Diagnosis of Brain Death
Eelco FAM. Wijdicks, M. D.

“Brain death is the principal requisite for the donation
of organs for transplantation”



CONCLUSIONS

Time delay in the diagnosis of BD is one of the main causes
for the relatively small number of organ donors

TCD is superior to conventional confirmatory tests in
reducing the waiting time for a firm diagnosis of

brain death

TCD examination allows an useful cut of waiting
time for organ donation

In particular clinical conditions it can be considered
the first choise- confirmatory test of BD



