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Brain death response
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1- spinal reflexes classification:

a) Poly segmental pattern

b) Automatism pattern

c) Spinal reflexes emerge only after a phase of spinal shock after brain death
2- Spontaneous & reflex movements in brain death:

a) Flexor/extensor plantar responses

b) Triple flexion response

c) Abdominal reflex

d) Cremaseteric reflex

e) Tonic neck reflex

f) Isolated jerks of upper extremity

g) Unilateral extension pronation movements

h) Asymmetric opisthotonic posturing of trunk.

i) -Undulaing toe flexion sign

j) -Myoclonus

k) Lazarus sign

) Respiratory like movements

m)  Quadriceps contraction

n) Eye opening response

0) Leg movements mimicking periodic leg movement.

p) Facial myokymia

q) - Deep tendon reflexes

r) - Triple flexion




s) - Babinsky sign

t) - Head turning
u) - spontaneous arm or leg movements
V) - Respiration like movements

3- Reflex movements percentage in Brain Death:
a) - Plantar withdrawal 35%
b) -Abdominal reflex 40%
c) -Deep tendon reflexes 35%

d) -Neck arm flexion 25%
e) -Neck hip flexion 45%
f) -Neck abdominal reflex 75%
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1- Clinical observation of pitfalls:

a) Facial myokemia

b) Transient eyelid opening

c) Ocular microtremor

d) Pupillary constriction and dilation in light fixed pupils

e) Fine finger tremor

f) Lazarus sign

g) Broad experience is needed to make the decision about spinal origin
2- Avoiding pitfalls:

a) Completeness

b) Experience

c) Delaying /Repeating exams

d) Ancillary testing
3- Common pitfalls:

a) Drug toxicity

b) Critical iliness amplifies cerebral effects

c) Mechanical ventilation decreases renal /hepatic clearance
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d) Prolonged neuromuscular blockade or sedation may occur after drug
withdrawal
e) Some recommend delay for four half lives others recommend 3-4 days
delay.
4-  pitfalls in clinical examination:

Drug intoxication Further time for drug clearance,

ancillary testing

Metabolic disturbances Correction of underlying problem
,ancillary testing

Severe facial trauma Ancillary testing
Dilated or constricted pupils Rule out drug effect
Movements indeterminate as spinal or Ancillary testing
cerebral

5- pitfalls in APNEA TEST:

Hypoxia , hemodynamic Ancillary testing
instability
CO2 Retention Attempt to achieve patient’s baseline CO2,

Ancillary testing

Ventilator registers breath Repeat test with ventilator disconnected
during testing

Hypoxia during testing Abort test, pursue ancillary testing
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Hemodynamic instability Abort test, pursue ancillary testing
during testing

Inconclusive test (PCO2 dose - Clinically stable : repeat testing for longer
not reach threshold level) period of time.
- Clinically unstable: ancillary testing
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1- Preconditions
a) Normothermia.
b) Systolic BP > 100 mm Hg.
c) Euvolemia (positive fluid balance).
d) Eucapnia (PaCO2 35-45 mmHg).
e) No evidence for CO2 retention (COPD, severe obesity, )
2- Performing instruction:
a) Preoxygenate for 10 minutes to Pa02 >200 mm Hg.
b) Reduce ventilation frequency to 10 bpm and PEEP to 5 cm H20.
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c) If pulse oximetry remains > 95%, check baseline ABG.

d) Disconnect ventilator and preserve oxygenation with 100% 02 @ 6-10 lpm
via catheter through the ET at level of carina.

e) Watch closely for respiratory movements (abdominal or chest excursions).

f) If no respiratory efforts, draw ABGs at 3-5 minutes and again at 7-10
minutes.

g) If arterial PaCO2 is 60 mm Hg or greater or if >20 mmHg over baseline, the
test is positive.

h) If inconclusive, may extend to 10-15 minutes if clinically stable.

3- Abort Apnea Test for:

a) Spontaneous respiratory effort.

b) Significant cardiac ectopy.

c) Pulse oximetry <90%.

d) Systolic blood pressure < 90 mmHg.

4- Apnea test in severe lung disease:

a) Caution must be exercised in considering the validity of the apnea test

b) If in the physician’s judgment, there is a history suggestive of chronic
respiratory insufficiency and responsiveness to only supranormal levels of
carbon dioxide, or if the patient is dependent on hypoxic drive.

c) If the physician cannot be sure of the validity of the apnea test, an
ancillary test should be administered.
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1- Ancillary Testing:

a)

b)

c)
d)

TCD, CTA, MRI/MRA, cerebral angiography, and nuclear scans have all been
used to confirm brain death.

Used when standard testing impossible or inconclusive (i.e. aborted apnea
test).

cerebral angiography, and nuclear scan preferred.

Gold standard = global absence of intracerebral blood flow (only 2 tests
support)

Cerebral angiography or radio-isotope scan

2- Cerebral angiography:

a)

b)
c)
d)
e)

19| Page

Conventional angiography is the gold standard for confirming absence of
cerebral standard blob flow.

Drawbacks : time consuming

Expensive

Invasive

Requires transport from ICU




3-

4-

5-

CT Angiography (CTA):

a)
b)
c)
d)
EEG
a)
b)
c)
d)

e)

Non invasive

Its reliability has not yet been validated in US
Is not a first line confirmatory test

Widely accepted in Europe

Non invasive

Bed side

Very reliable

It should be isoelectric for >Y- min

Drawback , prone to interference noise

Cerebral ScinTigraphy (Tc99 m)

a)
b)
c)
d)
e)
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Hollow brain phenomenon
Hot nose sign

Non invasive

Portable

Extremely reliable results
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0
Ant 1013K Duration: 263sac 256x256 Pict Gmm 99m Technetium Post 898K Duration:283sa¢ 256x256 Pbc 1 9mm 99m Technatium

i)

R LAY 918K Duration 410sec 256x256 Pix1 9mm 99m Technetium L LAT 995K Duraion 4 10sec 256x256 Pic1 9rnm 99m Technetium
TCD

a) Non invasive

b) Bed side

c) Difficult to find temporal window
d) Sensitivity 70-100%
e) Specificity 97-100%
Somatosensory evoked potential(ssep)
a) Bilateral absence of response to median nerve stimulation .
b) False positive are possible
Bispectral index
a) EEG derived multi variant scale
b) 0 for no brain activity and 100 for fully awake
c) In brain Death BIS should be zero
Predictive factors on CT imaging
a) 1-Midline shift >10mm
b) 2-Unilateral absence of ambient cistern
c) 3-Transtentorial herniation
d) 4-Intraventricular preforation
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