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Summary

James Bernat claimed that «the formulation of whole-brain death provides the most congruent map for our
correct understanding of death». However, the author has recently proposed the categorization of another phrase:
«brain as a whole (BAAW)». This is because patients with primary brainstem lesions who otherwise meet the
clinical criteria for BD may still have EEG, CBE evoked potentials, and hypothalamic-pituitary neurosecretion.

Bernat and colleagues suggested «tightening the clinical tests for brain death or loosening the whole-brain
criterion of death». They emphasize that the BAAW criterion is an intermediate standard between the whole-
brain and brainstem views, tolerating the irreversible cessation of critical brain functions, whereas the BD/DNC
determination does not require the cessation of all brain functions or the death of every neuron.

In this paper, we have revised the concept of BAAW, which is intuitive and facilitates a conceptual and prac-
tical approach, but requires further refinement to specify precisely which brain functions must cease at brain
death and which may continue.
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Pe3rome

ITo muenwmio JI3keiiMmca bepHara «popMyIpOBKA «II0JIHASI CMEPTH MO3Ta» SIBJISIETCSI HAaNOoJIee aieKBar-
HOH /1 IPaBUJILHOTO IIOHUMAHUs cMepTrH». OJJHAKO HeJaBHO aBTOP IPeJIOKUII UCII0JIb30BaTh JPyroe
BBIpasKeHUE — «MO3T KaK eIMHOE I[eJI0e». ITO CBSA3AHO C TeM, YTO Y IAIIMEHTOB C IEPBUYHBIM IIOPaYKeHHuEeM
CTBOJIA MO3r'a, KOTOPBIE B OCTAJIbHOM COOTBETCTBYIOT KJIMHUYECKUM KPUTEPUAM CMEPTU MO3ra, MOTYT CO-
XpaHATHCS IPU3HAKY AKTUBHOCTH Ha I3, IPOsIBIEHNSI MO3TOBOTO KPOBOTOKA, BEI3SBAHHBIE IIOTEHITNAJIBI 1
HeHpoceKpenus B TUIOTAIaMO-TUIIO()U3apPHOM OT/IeJIe.

I'pynmna ucciegosareseil o pyKoBOACTBOM bepHara mpeiosKuia «ysKeCTOUUTh HHCTPyMeHTa IbHbIe
KJIMHUYeCKIe KPUTEePUH JJIs OIlpefie/IeHUsI CMePTH MO3Ta MJIM CMATYUTh KPUTEPUU KOHCTATAI[UH ITOJTHOM
cMepTy Mo3ra». OHM TIOYEPKUBAIOT, YTO KPUTEPUH «MO3T KaK eIMHOE 11eJI0€» SIBJISIETCS IPOMESKYTOUHBIM
MesK/Ty KOHIIETIIIMAMH TI0JTHOH CMEPTH MO3Tra M CMEPTH CTBOJIA MO3Ta, KOTOPBIH JOMyCKaeT Heobparnmoe
NpeKpalieHre BayKHENIIHX (DyHKITME MO3ra, B TO BpEMSI KaK B paMKaXx KJIACCUYECKOT0 OIIpe/IeIeHHsI CMEPTH
MO3ra, COIVIACHO HEBPOJIOTMYECKUM KPUTEPHUAM, He IIpeJycMaTpUBaeTCs NIpeKpamieHus Bcex (pyHKumi
MO3Tra WM CMEepTU BCceX HeHPOHOB.
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O630pbl U KpaTKUe COOOIIeHU ST

B maHHOM KpaTKOM COOOIIEHUN MBI IIEPEeCMOTPEJIH KOHIIETIIUIO MO3Ta KaK eIUHOrO IIeJI0T0, KOTopast
MHTYUTHBHO MTOHATHA U 00JIErYaeT MOX0]] C KOHIIENTYaIbHOU U IIPAKTHYECKOM TOYEK 3PEHUs], HO TpeOyeT
JaJTbHEHIIeH JeTanu3auy, YT00bI TOYHO OIIPEeNNTh, IIPeKpalleHre KakiuX (OyHKIIMH M03ra He0OX0IMO
JTIOKYMEHTHPOBATH JJI5I TIOCTAHOBKY TUATHO3a «CMEPTH MO3Ta».

Knrouesnte crosa: cmepnmos Mo3za; KAUHUYeCKUe Kpumepuu; 2Unomanamyc; Cmeo.l 20,1086H020 M032d;

eezemamueHaslt HepeHas cucmema

KoH(puuKT HHTEpecoB. ABTOPEI 3asIBJISIIOT 00 OTCYTCTBUH KOH(JINKTA NHTEPECOB

In recent decades, three main brain-oriented
formulations of death have been discussed: whole-
brain death, brainstem death, and higher brain stan-
dards [1, 2]. James Bernat claimed that «the formu-
lation of whole-brain death provides the most con-
gruent map for our proper understanding of the
concept of death» [3]. He argued that «the irreversible
cessation of clinical functions of the brain constitutes
death because the brain is responsible for the func-
tioning of the organism as a whole» [4-6]. Thus,
tightening the clinical tests for brain death may
require a neuroimaging study demonstrating the
absence of CBE but there is a notable worldwide
variation in the use of adjunctive tests [3, 7, 8].

Bernat and colleagues' defense of the whole-
brain formulation of death was cited by the United
States President's Commission for the Study of
Ethical Problems in Medicine and Biomedical and
Behavioral Research as the conceptual basis for
BD/DNC [4-6]. The Commission recommended
that all US states adopt the Uniform Determination
of Death Act (UDDA) [9].

Recently, Bernat proposed another term: «brain
as a whole (BAAW)». This was suggested because
patients with primary brainstem lesions who oth-
erwise meet the clinical criteria for BD may retain
EEG, CBE evoked potentials, and hypothalamic-
pituitary neurosecretion. Bernat and coworkers rec-
ommended «tightening the clinical tests for brain
death or loosening the whole-brain criterion for
death». They emphasized that the BAAW criterion
is an intermediate standard between the whole-
brain and brainstem views, allowing for the irre-
versible cessation of critical brain functions, while
stating that the BD/DNC determination does not
require the cessation of all brain functions or the
death of every neuron [10].

The term BAAW was also used by Mohandas
and Chou, who argued that «in patients with known
and irreparable intracranial lesions, irreversible damage
to the brainstem is the 'point of no return'» [11]. Pallis
fully developed the brainstem criteria of BD/DNC [12].
This view is flawed because it does not consider the
function of the cerebral hemispheres [13].

A major argument against «whole brain» is
that some brain-dead patients retain residual hy-
pothalamic neurosecretory function [14]. Varela
affirms that the requirement of residual hypothal-
amic neurosecretory function in the declaration of
BD/DNC is meaningless [15]. Nair-Collins states
that «an individual with preservation of any function
of any part of the brain is not dead under the

UDDA. There is no argument, and no evidence,
that can escape this conclusion. To deny it is to
deny logic itself» [16].

We have recently discussed that the hypothal-
amus plays a key role in the central control of the
autonomic nervous system (ANS). The hypothalamus
contains neurons that send axons to preganglionic
neurons for both the sympathetic and parasympa-
thetic nervous systems, thereby regulating autonomic
outflow. If there is residual hypothalamic function
in brain dead patients, it is possible to find residual
autonomic function [13].

How does the hypothalamus regulate the au-
tonomic nervous system?

In autonomic control, the hypothalamus con-
tains neurons that send axons directly to pregan-
glionic neurons for both the sympathetic and
parasympathetic nervous systems. These auto-
nomic control neurons are located in the par-
aventricular and arcuate nuclei and the lateral
hypothalamic area. The dorsal longitudinal fasci-
culus is the major pathway from the hypothalamus
for autonomic control [16].

Magnocellular neurons of the supraoptic and
paraventricular nuclei of the hypothalamus secrete
the hormone arginine vasopressin (AVP) via the
posterior pituitary into the peripheral circulation
in response to an increase in plasma osmotic
pressure or hypovolemia. In the absence of AVP or
the ability of the kidneys to respond to it, diabetes
insipidus (DI) develops, characterized by the ex-
cretion of large amounts of dilute urine, often ac-
companied by hypernatremia [17-20].

In contrast, the hypothalamus indirectly con-
trols the anterior pituitary by secreting hypophys-
iotropic hormones into the local portal circulation.

The functions of the anterior pituitary hor-
mones, their target organs, and the peripheral hor-
mones they control are complex, diffuse, and subject
to multiple interrelated feedback loops that affect
metabolic functions throughout the body.

Several forebrain, hypothalamus, and brainstem
structures are interconnected to organize the output
of the autonomic nervous system. Collectively, this
is referred to as the central autonomic network,
which is further organized into a hierarchy of func-
tional loops. The Body temperature regulation is
an example of hypothalamic control over brainstem
and spinal autonomic nucleirelated to longer-term
autonomic reflexes [21, 22].

Using HRV methodology, it is possible to
assess the ANS patient objectively. The high-fre-
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quency (HF) component is considered a marker
of the parasympathetic cholinergic central system,
with ambiguous responses generated mainly in
the nucleus. The low-frequency (LF) band is asso-
ciated with vagal and sympathetic influences. The
mid-frequency (MF) band has been correlated
with biofeedback of baroreceptor function and
Meyer blood pressure waves.

Meanwhile, the very low frequency (VLF) range
has been associated with the pressor arm of the
sympathetic adrenergic system, central thermoreg-
ulatory centers, and the renin-angiotensin system.
The loss of all HRV power has characterized
BD/DNC. I reported a brain-dead case in which
the VLF oscillations were the last to disappear,
possibly related to residual sympathetic vasomotor
activity that progressively disappeared due to the
extension of necrosis affecting the nerve centers
of the lower part of the spinal cord and the first
2-3 cervical spine segments. Therefore, this patient's
preservation of HRV bands this patient's preservation
of HRV bands demonstrated persistent medullary
autonomic activity within the vagal and other
central autonomic nuclei [13].
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