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Phases in the decision to request euthanasia and brain

structures involved

Jose M. Trejo-Gabriel y Galan, Adridn Alacreu-Crespo, Esther Cubo-Delgado

Introduction. Euthanasia laws do not mention as an obstacle brain diseases other than dementia that damage circuits

involved in decision-making.

Development. Narrative review of the stages of the decision to request euthanasia and the brain areas involved. The
amygdala, the cingulate and insular cortex, and different parts of the prefrontal lobes are activated during decisions with

similarities to that of requesting euthanasia.

Conclusions. When an injury or malfunction of any of the structures involved in making decisions is known, a specific
evaluation should be made of the influence it may have on the competence of the patient to request euthanasia.
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Introduction

Euthanasia laws in general, including the recently
approved in Spain, exclude people with dementia
[1,2]. However, to assess the validity of a request for
euthanasia or assisted suicide, diseases that may
damage the circuits involved in decision-making
should also be taken into account. Therefore, we re-
view in a simplified way these circuits, the struc-
tures that are part of them, the decision stages, and
interventions that may help the patient at each
stage.

Development

We have made a narrative review of the brain
structures that participate in complex decisions
with some characteristics of the decision to re-
quest euthanasia and also reviewed the diseases of
these structures that can therefore influence the
request for euthanasia. A decision consists of
choosing between 2 or more options after consid-
ering that it will lead to different consequences ei-
ther in the short or long term [3]. Decisions are
made to obtain a reward or to escape from an aver-
sive stimulus. Euthanasia belongs to this second
group of decisions since the patient decides to es-
cape from unbearable physical or psychological
pain. We have divided this decision-making pro-
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cess into three successive stages: perception of an
‘afferent’” stimulus or situation, cognitive-emotion-
al processing, and ‘efferent’ response (final deci-
sion). Unlike simple or conditioned reflex respons-
es, in each of the three stages the cognitive and
emotional processes that operate are complex and
variable depending on the environment and the
subject, so that in similar situations, decisions may
not be the same. What we know about how differ-
ent brain structures participate in decisions is ex-
trapolated from animal models, from subjects with
lesions in these brain areas, and from brain imag-
ing and metabolic studies in healthy subjects. The
process of deciding on euthanasia has some pecu-
liarities compared to other previous decisions of
the individual: the ‘afferent’ situation, in general a
progressive disease, is new and overwhelmingly
aversive, the mental processing does not lead to a
solution given the incurability of the disease and a
mistaken decision cannot be ammended once eu-
thanasia is performed.

Afferent phase

The first part of the ‘afferent’ phase begins when
symptoms of the disease are perceived, which elicit
fear without awareness of what the threat is, as the
diagnosis of a specific disease has not yet been
communicated. Initially, the amygdala (the ‘fear
nucleus’ in the depth of the temporal lobe) is acti-
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Figure. Structures involved and phases in the decision to request eu-
thanasia.

Structures: A: amygdallar nucleus; H: hypothalamus; NT: brainstem nuclei
of the autonomic nervous system; CP DM: dorso-medial prefrontal cortex;
CP DL: dorsolateral prefrontal cortex (not visible in sagittal section); CP VM:
ventro-medial prefrontal cortex; CP OF: orbito-frontal prefrontal cortex;
CFP: frontopolar cortex. Decision phases: 1. ‘Afferent’ phase; 2. ‘Processing’
phase; 3. ‘Efferent’ phase (firm decision). Simplified diagram showing only
some connections between the marked areas. Figure with Creative Com-
mons BY license, modified [27].

vated and through it the lateral hypothalamus [4]
(with activation of sympathetic nerves) (Figure)
and also activates the hypothalamic paraventricular
nucleus (with corticotrophin and consequently cor-
tisol discharge to the bloodstream). This prepares
the body for a ‘fight or flight’ response, but not be-
ing possible to respond effectively to an incurable
disease, the activation is permanent and exhausts
the patient [5], which can in turn worsen the dis-
ease. When the physician communicates the diag-
nosis and prognosis to the patient the unconscious
fear of the unknown decreases, hence the impor-
tance of a complete information communicated
that should be in phases to facilitate its acceptance
by the patient [6]. But upon receiving the news of
an incurable disease, a fear of something known
but unsolvable becomes conscious, while the amyg-
dala activates the cingulate cortex [7] (Figure). Not
all subjects will experience the same, because ac-
cording to past experiences, different patterns will
be stored in the amygdala, which, activated by cur-

rent experience, will trigger fear [8] and therefore
the amygdala and its projection to the cingulate gy-
rus (Figure) are the main structures involved in the
‘afferent’ phase of the decision. Left or bilateral
amygdalar lesions eliminate not only learned fear
responses but also innate fear responses [7]. Such
lesions may be due to the very selective of the
amygdala but infrequent Urbach-Wiethe disease
[9] or to temporal lobe lesions that encompass the
amygdala such as herpes simplex or autoimmune
encephalitis, resection of the temporal lobe for
treatment of refractory epilepsy, strokes, trauma or
tumors (Table). Lesions of the cingulate gyrus oc-
cur in infarcts in the territory of the anterior cere-
bral artery, in aneurysms of the anterior communi-
cating artery and in tumors. If there is a cingulate
lesion, the conscious discomfort characteristic of
fearful situations will not be felt. Although anxiety /
fear and its consciousness can also be non-adaptive
and pathological, they have a protective physio-
logical function, the absence of which could lead to
underestimating the severity of the decision of re-
questing euthanasia, aspects that have not been
sufficiently studied. The physical suffering that
most frequently leads to requesting euthanasia is
pain, and the disease cancer, responsible for 70% of
euthanasias [10]. Other aversive physical stimuli
can be inferred from the symptoms of the diseases
for which euthanasia is requested. Neurological
diseases are the second group of diseases for which
euthanasia is requested, particularly amyotrophic
lateral sclerosis, stroke, multiple sclerosis, Hunting-
ton’s disease, and Parkinson’s disease [1]. In them,
the aversive situation is the loss of mobility or its
control, of speech or language, and in incipient de-
mentia, the fear of cognitive worsening. Cardiovas-
cular and pneumological diseases with their mani-
festations of dyspnea and consequent mobility limi-
tation are the third cause of request for euthanasia.
Blindness and deafness are less frequent reasons.
But when patients who request euthanasia are
asked why they do so, they do not usually mention
symptoms (except when in pain) but instead the re-
percussions of the disease on their lives, with
phrases that have in common the word ‘loss’ (loss
of independence, of quality of life, of desire to live,
of dignity or loss of control) [11]. While experienc-
ing loss or grief, additionally to the cingulate, the
insular cortex is activated [12]. The latter is dys-
functional in suicidal patients and has special rele-
vance in the processing of both physical and psy-
chological pain, whose intensity is known as the
main determinant of suicide attempts [3,13].
Stroke, tumors, or encephalitis frequently damage
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the insula (Table). But euthanasia and suicidal be-
haviors, in addition to the intensity of suffering, de-
pend on the ability to overcome it (resilience),
which seems to improve with physical exercise and
training in coping strategies, instruments that the
professional can use at this stage, in addition to the
mentioned, complete information and pain man-
agement. In practice, the subject repeatedly feels
his symptoms and situation, processes them and
feels them again, so that the afferent and processing
stages become inseparable.

Processing phase

Human decisions are influenced by the aforemen-
tioned ‘fight or flight' response mediated by fast
subcortical circuits, response that depends on how
the ‘afferent’ situation has been ‘marked’ by the
amygdala and the autonomic nervous system [14].
But these influences will be modulated in the spe-
cific circuits to plan and decide: the prefrontal
lobes. These are activated when the terminal pa-
tient foresees his future life and weighs decisions to
improve his situation, but unlike in previous adver-
sities, he/she will not be able to make the current or
future repercussions of the disease disappear what-
ever he/she does. This can inhibit any adaptive be-
havior, as it happens in experimental animals that
cannot avoid punishment in the ‘learned helpless-
ness’ paradigm [15], an experimental model of de-
pression in which the activity of the lateral nucleus
of the habenula is increased [16]. In fact, the most
frequent reason why patients in palliative care cen-
ters want their life to end as soon as possible is not
pain, but hopelessness or awareness of the futility
of their actions to avoid the repercussions of the
disease, to which sometimes depression is added
[17,18,19]. The prefrontal and cingulate cortex are
necessary to perceive pain as suffering, since pain
continues to be perceived but is no longer inter-
preted as suffering after prefrontal or cingulate lo-
botomy [20]. The feelings of dignity and meaning
are based on self-awareness, which activates the
frontopolar cortex of the prefrontal lobe, especially
on the right side [21]. Thus, health professionals
can help these patients by acknowledging the value
of their past, present and future life. Also, by means
of the prefrontal lobe the subject can plan [22]
what to do in the time left before his death and
about its circumstances. The subject will feel more
control over his life, and if he decides to request eu-
thanasia it will be later and not out of desperation.
Diseases that damage the prefrontal lobe, whether
traumatic, degenerative, vascular, infectious or
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Table. Common neurological diseases of the temporal or prefrontal lobe.

Amygdalar lesions (in temporal lobe)

Prefrontal lobe, cingular and insular gyri lesions

Herpes simplex encephalitis
Autoimmune encephalitis

Resection of the temporal lobe for treatment Infarction in the territory of the anterior cerebral

of refractory epilepsy artery

Severe cranioencephalic trauma
Frontal-temporal dementia

Benign or malignant tumors of the temporal lobe  Subarachnoid hemorrhage due to aneurysm of the

anterior communicating artery
Benign or malignant frontal lobe tumors
Ischemic leukoencephalopathy of frontal location

Isular injury due to stroke, tumor or herpes simplex

encephalitis

neoplasic (Table) will interfere with decision-mak-
ing. A socially based motive that people requesting
euthanasia mention is ‘being dependent’ or ‘being a
burden to others! The perception of social rejec-
tion activates the orbito-frontal and ventro-medial
prefrontal cortex, in anatomical continuity with
the cingulate cortex, which is instrumental in the
awareness of emotions (Figure). Subjects with a fa-
tal disease such as cancer usually go through five
successive psychological phases [23]: denial, anger,
negotiation, sadness and acceptance, and not reach-
ing this last phase can lead to request euthanasia
early on. We could speculate in a simplistic way
that during the denial and anger phases the activa-
tion of the amygdala and the autonomic nervous
system predominates, during sadness the cingulum
and insula activation, while in the negotiation and
acceptance phases the prefrontal lobe is the most
active. If during the processing stage the subject
finds no alternative but to die in order to alleviate a
suffering for which he does not have sufficient resil-
ience, he will go to the last stage of requesting eu-
thanasia.

Efferent phase

In the ‘efferent’ phase of the request for euthanasia,
the patient only sees a perverse crossroad: euthana-
sia or intolerable suffering impossible to avoid. The
lack of mental flexibility can prevent him from
looking at other alternatives that, while not solu-
tions to the disease, can make the time left worth
living it. Also, the impulsive patient may want to
quickly escape the aversive situation through eu-
thanasia. Frequently, lack of flexibility and impul-
sivity go hand in hand when there is a malfunction
of structures involved in decision-making such as
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the ventral prefrontal cortex (more when it is the
right) and its connections with the nucleus accum-
bens, the amygdala and the striatum [24]. Since
‘mental rehearsals’ of decisions are made in the
processing phase, the structures that are involved
then are also activated in the final decision. There
are brain diseases without macroscopic structural
damage in which impulsivity is increased. This is
the case of Parkinson’s disease treated with dopa-
mine agonists and Gilles de la Tourette’s disease in
which there is dysfunction of subcortical dopamine
circuits. Also, of impulse control disorders includ-
ed in mental illnesses, such as pathological gam-
bling, kleptomania, trichotillomania, excoriation
disorder, intermittent explosive disorder, pyroma-
nia and oppositional disorders, defiant behavior, at-
tention deficit- hyperactivity and antisocial person-
ality. Psychiatric patients can have additional dys-
functions to impulse control that can interfere with
conscious, free and reflective decisions, which is
why their requests for euthanasia are only accepted
in the Netherlands and Belgium. The amygdala
protects against decisions that are harmful to our
body such as suicide or euthanasia through fear of
harm, which in injuries of the amygdala could be
reduced. But it is diseases that damage the prefron-
tal lobe (Table) that can most easily lead to ‘non-
reflective’ decisions of any kind [25], which can in-
clude the request for euthanasia, and prefrontal
deficits can go unnoticed in a conventional inter-
view. Making a parallel with survivors of suicide at-
tempts, these subjects make riskier decisions, with-
out aversion to losses and in a more impulsive way
[26]. This type of faulty decision-making can be
measured by the specific lowa Gambling Test that
measures prefrontal functioning, and in which
people with suicidal behavior have low scores [13].
A patient with an injured orbitofrontal cortex may
malke riskier and / or impulsive decisions, since this
area of the prefrontal lobe will not be able to exer-
cise its controlling function consisting of deferring
an immediate reward (in this case the relief of suf-
fering) when there is a greater subsequent punish-
ment (death) [25]. Finally, when the competent pa-
tient has made a firm decision to request euthana-
sia, the doctor, even if he/she does not agree with it
or does not participate in the process, can only
show respect and empathy.

One limitation of this review is that, because it
does not seek to answer a single question, it cannot
be systematic. For the sake of clarity and brevity,
the description has been simplified, omitting some
of the experimental data and connections between
the brain structures mentioned.

Conclusions

In the process of requesting euthanasia, the amyg-
dala, cingulate cortex, and insula are initially acti-
vated, followed by different areas of the prefrontal
lobe that are responsible for conscious evaluation,
planning, and decision-making. In cases of sus-
pected malfunction of these structures, a specific
neuropsychological assessment is advisable to as-
sess whether the patient is competent to make this
irreversible decision.
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Fases en la decision de solicitar la eutanasia y estructuras cerebrales involucradas

Introduccion. Las leyes de eutanasia no mencionan como obstdculo las enfermedades cerebrales diferentes de la demen-
cia, pero que dafian los circuitos involucrados en la toma de decisiones.

Desarrollo. Revisién narrativa de las etapas de la decision de solicitar la eutanasia y las areas cerebrales involucradas. La
amigdala, la corteza cingulada, la insula y distintas partes de los I6bulos prefrontales se activan durante decisiones con

similitudes a la de solicitar la eutanasia.

Conclusiones. Cuando se conoce una lesién o mal funcionamiento de alguna de las estructuras involucradas en la toma
de decisiones, se debe realizar una evaluacién especifica de la influencia que pueda tener en la competencia del paciente

para solicitar la eutanasia.

Palabras clave. Amigdala. Competencia. Eutanasia. Lébulo prefrontal. Neuropsicologia. Toma de decisiones.
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