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Abstract

A diagnosis of brain death requires a strict clinical diagnosis and methods: an apnea

test for the absence of chest and abdominal movements when the respirator has stopped.
However, in case where apnea test is not available, an ancillary test may be used to help
assess brain cell activity or to determine the absence of blood flow to the brain (cerebral
circulatory arrest: CCA) for the diagnosis of brain death.
Transcranial Doppler Ultrasound (TCD) can be used to confirm CCA whiles transmits
high-frequency waves to detect the flow of blood in the arteries and interprets the changed
pattern of Doppler spectral waveform in each phase correlate with intracranial pressure
(ICP) increases.

The advantages of TCD as a safe tool and there is no risk of using contrast agent. TCD
can be done at the bedside and can repeat studies for follow-up. Limited TCD, as the patient’s
skull must be intact. And may not be examined in patients with thick temporal skull (poor

temporal window), etc. TCD should be examined and interpreted by a well-trained person.
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dl a d‘ a = =S A U
ARusInNNAg ldaTadumsinadsuvesfan (flow) lunseaifeauas wazldmaudanagduuy
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ARULEEIANAE, JUARUENIAatnaas (J Thai Stroke Soc. 2021;20(1):15-24)
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72072315 The Journal of the American Medical
Association (JAMA) # 2020° lugnwmed
asgnuInmnARassvalszindlng Aa N3
A37939NMENIAAINGBILFAININTIE coma lal
wuIiWanduasnuanad (brainstem areflexia) Lag
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1) there is no evidence of arousal or
awareness to maximal external stimulation,
including noxious visual, auditory, and tactile
stimulation

2) pupils are fixed in a midsize or dilated
position and are nonreactive to light

3) corneal, oculocephalic, and oculoves-
tibular reflexes are absent

4) there is no facial movement to noxious
stimulation

5) the gag reflex is absent to bilateral
posterior pharyngeal stimulation

6) the cough reflex is absent to deep
tracheal suctioning

7) there is no brain-mediated motor
response to noxious stimulation of the limbs and

8) spontaneous respirations are not
observed when apnea test targets reach pH<7.30
and PaCO2 = 60 mmHg.
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circulation®®
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714 ventricular drainage, large craniectomies,
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aatiwaas (Doppler spectral waveform) Wag
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hyperventilation) azvinl#liFulioaauasnadi
(cerebral vasoconstriction) &Inaliifiaguuuy
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Doppler spectral waveform lu increase ICP 'l&
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sy maailiwaas (pattern of Doppler signal)
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Transcranial Doppler ultrasound (TCD)

finsld TCD Taolunsifiass CCA a0
Goudd 19877 © TagRa1sannInsia TCD 1fia
n1TaTaT M enenaindldanuinmsinng
Agpsuasans” " uazliaunsanagauns
laimnela (apnea test) 'l 910 American Academy
of neurology 1 2004 37891 sensitivity 91% 114
100% waz specificity 97% 19 100% iavinis
@323 TCD %a931nn13a12939m et lanuauad
AL

31nNMeta-analysis 1 2006 TCD
sensitivity 89% Lag specificity 99% Las systemic
review and meta-analysis 1 2016 & sensitivity
90% WAy specificity 98%"
5mInsIt 7P

He3esfielumsasiadauiansa pulsed-
waved Doppler awd 2 MHz 1% sample
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W11 temporal window ﬁaaadﬁw #3233UNNT
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naaaLaaauLad middle cerebral artery (MCA) e
@]msvlmaﬁ'ﬂm 84 anterior circulation LaZEIWAL
22918 aaLR0ALAY basilar artery (BA) L‘ﬁ'a@ms
wal3uuaey posterior circulation WAIFIFQY WM
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(Doppler spectral waveform) #angn13eAnN©I
1% n13as29f ICA, MCA, anterior cerebral
artery, vertebral artery (VA) uaz BA Anaaws
Auanarofuly®=

mmﬂawamsmm'ﬁ ICA @342 T9uae
A131U32NoUNY intracranial examination tW3N
Uszu1th 20% maagﬂ’m RIUTIDWL anterograde
diastolic flow 1w Doppler spectral waveform e
i G]ﬁa%ilum’sz CCA uir B9oBu1p9n flow 7
Unnguiinlu ICA #u 1fiaanms shunt vesiden
311 ICA vl,llgf' external carotid system Taoilai'le
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§9n91 carotid bifurcation® FoiunnTasaf BA
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CCA* &1 "
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(Doppler spectral waveform ) laiflu 4 szez adt

szazdi 1 Incresing pulsatility* of the
Doppler waveform

Wefinsifinduaes ICP azumaslfifiu
ANwou incresing pulsatility 489 Doppler waveform
fa end-diastolic velocity sasiFas s awila ICP
I RaTuann Ay ussdudantae diastole (diastolic
blood pressure : DBP) fazvinl# end-diastolic
velocity ihiugue wazile ICP adusnua falaigs
N731 mean arterial pressure (MAP) CEEY retrograde
diastolic flow Wazf9U31ng anterograde diastolic
flow agjff%qLLamﬁq’hﬁo"Lmﬁﬁgmn: CCA ﬁdgﬂﬁ 1
*The pulsatility index (PI) is calculated by formula:
PI = ( peak systolic velocity — end diastolic
velocity) / mean velocity (reference values in
healthy subjects 0.86+0.15 in MCA)*
High PI §uWu51y high ICP uaz high PI 9qunus
ANz 9 il increase cerebrovascular resistance
1@8neae 1w cerebral vasospasm, cerebral small

vessel disease, chronic hypertension
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movement/ reverberating flow) i anterograde

flow wag retrograde flow lnalAosnu (Wunld

71/71 2. 31711@ Doppler spectral waveform L&a3
u U

anterograde diastolic flow

envelope 183 positive Waz negative deflection
v o S8 oA A a !
lﬂaLﬂEl\‘iﬂu) %ZLL&@GHGLQB@]Y}VL%&L’JEl%gﬁlla\‘i
negaad Doppler spectral waveform URAIAN DY
. . A .

284 oscillating flow %38 reverberating flow
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systolic spike pattern Gefidnwme unilateral
velocity signal in early systole, systolic peak %o
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M3 nadswReaingauadua

AINTIAAAINAITAARIVDINT bRALILU
=1 =1 dl AI = a d‘ 1
e uIzuzanNFuINIT el s wNanadaw L
flow signal IW312M 3@ Wy flow signal a9ue
nuasrvassusnetatduiynives ultrasonic
transmission l@ednaIT9dn lunsditonaltinis
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. Q’ﬂ’mﬁﬁ skull defect, skull opening,
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