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Brain death is the complete loss of brain function (including involuntary activity necessary to sustain
life).It differs from persistent vegetative state, in which the person is alive and some autonomic

Brain death denotes irreversible conditions, i.e., perfect loss of brain and its stem functions while
signs of life still exist in patients. Studies indicated that 1%-4% of deaths occur in hospitals, and 10%
of mortalities in Intensive Care Units (ICUs) are reported because of brain death.
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INTRODUCTION

Death is an irreversible, biological event that consists of
permanent cessation of the critical function of the organism as
a whole, especially respiration and heart beat.

Brain death denotes irreversible conditions, i.e., perfect loss of
brain and its stem functions while signs of life still exist in
patients. Studies indicated that 1%-4% of deaths occur in
hospitals, and 10% of mortalities in Intensive Care Units
(ICUs) are reported because of brain death.

Causes of Brain Death

e Cerebral Anoxia

e  Cerebral Haemorrhage

e Trauma to the brain (i.e. severe head injury caused by a
motor vehicle crash, gunshot wound, fall or blow to the
head)

e  Cerebrovascular injury (i.e. stroke or aneurysm)

e Anoxia (i.e. drowning or heart attack when the patient is
revived, but not before a lack or blood flow/oxygen to
the brain has caused brain death)

e  Brain tumor

e infections, such as Encephalitis

Brain Death occurs after the destruction of enough neuronal
cells in the brain that there is both an irreversible loss of
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consciousness (coma) and the absence of brainstem reflexes
including the inability of the lungs to inhale and exhale
without external positive pressure support (apnea).

Steps in Determining Brain Death

e  The Clinical Evaluation
e Ancillary Test

e The Neurologic Assessment including Testing
reflexes
e Apnoea test

Step 1: Establish Proximate Cause and Irreversibility of
Coma

e Clinical or neuro-imaging evidence of an acute CNS
catastrophe that is compatible with the clinical diagnosis;

e Exclusion of complicating medical conditions that may
confound clinical assessment (e.g., no severe electrolyte,
acid-base, or endocrine disturbance);

e Exclusion of significant hypothermia or hypotension;
Normal core temperature should be:

o (age> 18 years) > 36°C (96.8°F)
e (age>1 year < 18 years) Consider age specific norms

Normal systolic blood pressure should be:
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= (age > 18 years) > 100 mm Hg (Option: mean arterial
pressure > 65 mm Hg)

= (age>1 year < 18 years) Consider age specific norms

e Exclusion of drug intoxication or poisoning. Patients
admitted for the treatment of drug overdose should have
confirmatory tests to ensure that drug levels have
decreased to clinically insignificant levels.

Step 2: Notify Surrogate Decision-maker
Step 3: Clinical Assessment of Brain Stem Reflexes

Absence of brain stem reflexes:

e Absence of pupillary response to bright light in both
eyes. Usually the pupils are fixed in midsize or dilated
position (4-9 mm).

e Absence of ocular movements using oculocephalic
testing (only when no fracture or instability of the
cervical spine or skull base is apparent or may be
suspected clinically) and oculovestibular reflex testing.

e Absence of corneal reflexes.

e Absence of facial muscle movement in response to a
noxious stimulus.

Step 4: Apnea Test

Generally, the apnea test is the final step in the determination
of brain death, and is performed after establishing the
irreversibility and unresponsiveness of coma, and the absence
of brainstem reflexes.

Before performing the apnea test, the physician must
determine that the patient meets the following conditions:

e Core temperature > 36°C or 96.8°F.

e PaCO, 35-45 mm Hg.

e Normal Pa0O,. Option: pre-oxygenation for at least 10
minutes with 100% oxygen to PaO, > 200 mm Hg.

e Normotension. Adjust fluids and (if necessary)
vasopressors to a systolic blood pressure > 100 mm Hg
(option: mean arterial pressure > 65 mm Hg).

e After determining that the patient meets the prerequisites
above, the physician should conduct the apnea test as
follows:

e Connect a pulse oximeter.

¢ Disconnect the ventilator.

Apnea can be assessed reliably only by disconnecting the
ventilator, as the ventilator can sense small changes in tubing
pressure and provide a breath that could suggest breathing
effort by the patient where none exists.

e Deliver 100% O,, 6 L/min by placing a catheter through
the endotracheal tube and close to the level of the
carina. Option: use a T-piece with 10 cm H,0 CPAP and
deliver 100% O,, 12 L/min.

e Draw a baseline arterial blood gas.

e Look closely for respiratory movements (abdominal or
chest excursions that produce adequate tidal volumes)
for 8-10 minutes.

e  Measure Pa0O,, PaCO,, and pH after approximately 8-10
minutes and reconnect the ventilator.

e If respiratory movements are absent and PaCO, is > 60
mm Hg (option: 20 mm Hg increase in PaCO, over a
baseline normal PaCO,), the apnea test supports the
diagnosis of brain death.

e [f respiratory movements are observed, the apnea test
result is negative (i.e., does not support the diagnosis of
brain death).

Step 5: Ancillary Testing as Indicated

e Angiography

e MRI angiography can be quite challenging in an ICU
patient because of magnet incompatibility with lines,
ventilator tubing and other hardware.

e CT angiography commonly demonstrates blood flow in
patients who are brain dead.

e  Cerebral arteriography is often difficult to perform in a
critically ill, unstable patient.

e FElectroencephalography (EEG): Brain death is
confirmed by documenting the absence of electrical
activity during at least 30 minutes of recording that
adheres to criteria listed in Appendix 2.

e The ICU setting may result in false readings due to
electronic background noise creating innumerable
artifacts.

e  Cerebral Scintigraphy (HMPAO) Transcranial Doppler
Ultrasonography

Step 6: Reasonable Accommodation

When an objection to brain death based on religious or moral
grounds is raised, physicians and hospital staff should follow
hospital policy for providing reasonable accommodation.

Step 7: Certification of Brain Death

Medical Record Documentation: All phases of the
determination of brain death must be documented in the
medical record. The medical record must indicate:

Etiology and irreversibility of coma.

Absence of cerebral responsiveness.

Absence of brain stem reflexes.

Absence of respiration with PaCO, > 60 mm Hg (or >
20 mm Hg increase over baseline normal PaCQO,).

o Justification for, and result of, ancillary tests if used.

Step 8: Discontinue Cardio-respiratory Support in Accordance
with Hospital Policies, Including Those for Organ Donation

When a patient is certified as brain dead and the ventilator is to
be discontinued, the family should be treated with sensitivity
and respect. If family members wish, they may be offered the
opportunity to attend while the ventilator is discontinued.
However, family members should be prepared for the possibly
disturbing clinical activity that they may witness. When organ
donation is contemplated, ventilatory support will conclude in
the operating room and family attendance is not appropriate.

Reference

Joyce M. Black (1980), Textbook of medical surgical
nursing, WB Saunders company,west phildelphia, 8"
edition ,pp:1276-1291.

Louis collier (2015 Medical Surgical Nursing, IV edition,
Mosby- Mussori Publication, New Delhi, Second
edition,pp:1623-1627

Suzane C. Smeltzer (2016)Textbook of medical surgical
nursing,12 th edition,wolters kluwer pvt Itd, Guragon,
12 th edition,pp:1650-1654

SN Chugh (2011), textbook of medicine for MBBS, Arya
Publications, Sirmour, Second Edition,pp: 196-204

4676



