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M Trauma

B CVA

“ Brain tumor

"~ Stab & Gun shot

M Intoxication




In most adult series, trauma and subarachnoid hemorrhage are the most
common events leading to brain death

Others include intracerebral hemorrhage, hypoxic-ischemic
encephalopathy, and ischemic stroke. Any condition causing
permanent widespread brain injury can lead to brain death.
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Normal Subarachnoid Hemorrhage
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Normal Cerebral Hemorrhage
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Cerebral Anoxia
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. ___________________________________________________________________________________________________________________________________________________________________________________________________________|]
Prerequisites

Clinical or neuroimaging evidence of an acute central nervous system (CNS) catastrophe (eg, traumatic brain injury, subarachnoid hemorrhage)
Exclusion of complicating medical conditions that may confound clinical assessment (no severe electrolyte, acid-base, endocrine, or circulatory [ie, shock]
disturbance)

No drug intoxication or poisoning, including any sedative drug administered in hospital, which may confound the dinical assessment

Core temperature >36°C (979F)

Systolic blood pressure =100 mmHg; vasopressors may be required

Examination findings

Coma
Absent brain-originating motor response, including response to pain stimulus above the neck or other brain-originating movements (eg, seizures, decerebrate or
decorticate posturing)

Absent pupillary light reflex; pupils are midposition (3.5 to 4 mm)

Absent corneal reflexes

Absent oculocephalic (doll's eyes) and oculovestibular reflexes (caloric responses)
Absent jaw Jerk

Absent gag reflex

Absent cough with tracheal suctioning

Absent sucking or rooting reflexes (in neonates)

Apnea as demonstrated by apnea test

Observation period

At least 6 hours; longer time periods recommended in children and for certain conditions such as after cardiac arrest
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>  3-4 (Midbrain)  ->bluo 6 jwggag

, 6-7 (Pons)
> 9-10-11(Medulla)

To Spinal Cord
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Midbrain

Cranial Nerve Il
B pupillary function

B eye movement

To Spinal Cord
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Cranial Nerves |V, V, VI
B conjugate eye movement

B corneal reflex

To Spinal Cord
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Medulla

Cranial Nerves IX, X

B Pharyngeal (Gag)
Reflex

B Tracheal (Cough)
Reflex

Respiration
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* Photomotor Reflex
* Ocular movements
» Spontaneous blinking
» Corneal reflex
* Facial movement
» Spontaneous muscle movements
* Oculovestibular reflex
* Oculocephalic reflex
» Nausea (Gag) reflex
* Tracheal (Cough) Reflex
* Response to atropine
« Spontaneous breathing
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Eyes to right A normal Eyes to left
response

Caloric responses

A normal tonic An asymmetrical A negative
response response response
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1-no spontaneous movement

2- no movement produced by

a painful stimulus on the face

3- no movement produced by
a painful stimulus on the neck,

thorax, limbs or abdomen.
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the clinical examination of motor responses
should be divided into four parts:

1 - no facial motor response, after stimulating of
trigeminal area.

2- no corporal motor responses, after stimulating of
trigeminal area.

3- no motor responses in facial area after stimulation
on spinal territories.

4- no somatic motor response (in neck, thorax,
abdomen and limb muscle groups) after somatic
territories in most patients not all of them.




Movements originating from the spinal cord or peripheral nerve may occur in
brain death

¢ Sublle semirhythmic movements of facial nerve-innervated muscles can arise from the denervated facial nerve.
o Finger flexor movements.

¢ Tonic neck reflexes. Passive neck displacements, especially flexion, may be accompanied by complex truncal and extremity movements, including adduction at the
shoulders, flexion at the elbows, supination or pronation at the wrists, fiexion of the trunk ("sitting up" type mavements), and neck-abdominal muscle confraction or head
fuming to one side. These might be quite dramatic, often called a"Lazarus sign*

o Triple flexion respanse with flexion at the hip, knee, and ankle upon foot stimulation (eg, testing for a Babinski sign)

¢ (Other truncal movements including asymmetric opisthotonic posturing of the trunk and preservation of superficial and deep abdominl reflexes.

o Afternating flexion-extension of the toes with passive displacement of the foot (undulating toe sign), or flexion of the toes after foot percussion, or a Babinski sign.
¢ Upper limb pronation extension reflex.

o Widespread fasciculations of trunk and extremities [22).
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* Flexor/extensor plantar responses (Babinsky sign)
¢ Triple flexion response
* Abdominal reflex
¢ Cremaseteric reflex
¢ Tonic neck reflex
¢ |solated jerks of upper extremity
¢ Unilateral extension pronation movements
e Asymmetric opisthotonic posturing of trunk.
* Deep tendon reflexes
e Head turning

* spontaneous arm or leg movements
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* Undulaing toe flexion sign
* Myoclonus
» Lazarus sign
* Respiratory like movements
* Quadriceps contraction
* Eye opening response
» Leg movements mimicking periodic leg movement.

* Facial myokymia
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- Plantar withdrawal 35%
-Abdominal reflex 40%
-Deep tendon reflexes 35%
-Neck arm flexion 25%
-Neck hip flexion 45%

-Neck abdominal reflex 75%
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* Facial myokemia
* Transient eyelid opening
* Ocular microtremor
* Pupillary constriction and dilation in light fixed pupils
* Fine finger tremor
* Lazarus sign

* Broad experience is needed to make the decision about spinal origin
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* Drug toxicity
» Critical illness amplifies cerebral effects
* Mechanical ventilation decreases renal /hepatic clearance
* Prolonged neuromuscular blockade or sedation may occur after drug withdrawal

« Some recommend delay for four half lives others recommend 3-4 days delay.
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Clinical problem

Potential solution

Drug intoxication

Metabolic disturbances

Severe facial trauma

Dilated or constricted pupils

Movements indeterminate as spinal or cerebral

Further time for drug clearance, ancillary testing

Correction of underlying problem ,ancillary testing

Ancillary testing

Rule out drug effect

Ancillary testing
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e pitfalls in APNEA TEST T
CLINICAL PROBLEM Potential solution

Hypoxia , hemodynamic instability Ancillary testing

CO?2 Retention Attempt to achieve patient's baseline COZ2 , Ancillary

testing
Ventilator registers breath during testing Repeat test with ventilator disconnected
Hypoxia during testing Abort test | pursue ancillary testing
Hemodynamic instability during testing Abort test , pursue ancillary testing

Inconclusive test (PCO2 dose not reach threshold  -Clinically stable : repeat testing for longer period of time.
level ) -Clinically unstable: ancillary testing
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Prerequisites

*Core Body Temperature > 32° C

Systolic Blood Pressure = 90

mm Hg
‘Normal Electrolytes

‘Normal PCQO2
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Normal Electrocerebral Silence
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Ancillary Test
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MRA -
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Somatosensory Evoked -

Potentials
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Cerebral Angiography =2

No Intracranial Flow
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Cerebral ScinTigraphy (Tc 99 m)

» Hollow brain phenomenon
» Hot nose sign
* Non invasive
 Portable

« Extermely reliable results




|

-

ubslplgacglsalgezol

il M\Q «:’

MR- Angiography

G b plasg cuwl (5L b T juglas -
> 56 sla threshold pudbias uwlwl p pglas
L] 1}19.1 e JJJl |” ;.(H); O .L'L< L5J'l J,JJJ.L.)

39— 93> jugl_asl

oy yidivyy MRAg JWol jS usl 35 G318 gigun
o il s SaalgS S S (5 R0 S0 > Cug>
| 520 S0 3558 Cuidio S| oS cugo (ol

DS Nalgs



i) IrOSS

Qsllgsbeslsaloes Somatosensory Evoked Potentials T ST

IRANIAN SOCIETY OF ORGAN DONATION
:

Sl 9 (LS b g gbso Jo Ghuzo wbacl jl) Sguo 03U 38 534S el 6w ol gadbagl Cuws ol 5>
STIM N20

oo \Nﬂ
j/\, Igow

(l) i0 20 30 - 410 51(.) msec




P ]I[rOSS

J a-»-d—“ I»li‘r-.»———olv

uLuljalgm.cGI_\mlw.:.al T
NiAK SOCH

e Somatosensory evoked potential(ssep)

» Bilateral absence of response to median nerve stimulation .

» False positive are possible
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*Non invasive
*Bed side
* Difficult to find temporal window
« Sensitivity 70-100%
«Specificity 97-100%



BRAIN DEATH IN CHILDREN

Brain death in children most commonly occurs as a result of trauma and
anoxic encephalopathy

e The diagnosis of brain death cannot be made in preterm infants

less than 37 weeks gestational age.

eHypotension, hypothermia, and metabolic disturbances should be treated
and corrected, confounders should be excluded, and medications that can
interfere with the neurologic examination and apnea testing should be
discontinued, with time allowed for adequate clearance before proceeding
with the evaluation.

Assessment of neurologic function following cardiopulmonary resuscitation or
other severe acute brain injuries should be deferred for 24 hours or longer if
there are concerns or inconsistencies in the examination.



e Two examinations (including apnea testing with each examination)
separated by an observation period are required. The first examination
determines the child has met the accepted neurologic examination criteria
for brain death. The second examination confirms brain death based on an
unchanged and irreversible condition

Examinations should be performed by different attending physicians.
Apnea testing may be performed by the same physician.

*An observation period of 24 hours for term newborns to 30 days of
age, and of 12 hours for infants and children (30 days to 18 years), is
recommended. Assessments in neonates and infants should be
performed by pediatric specialists with critical care training



eApnea testing to support the diagnosis of brain death requires
documentation of an arterial PaCO, 20 mmHg above the baseline and 260
mmHg with no respiratory effort during the testing period

eAncillary studies (electroencephalography [EEG] and radionuclide cerebral blood
flow) are not required to establish brain death and are not a substitute for the
neurologic examination (see 'Ancillary tests' above). Ancillary studies may be used
to assist in making the diagnosis of brain death:

e\WWhen components of the examination or apnea testing cannot be completed
safely due to the underlying medical condition of the patient

e|f there is uncertainty about the results of the neurologic examination

|f a medication effect may be presen






