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findings of brain death, and that exclusionary criteria are absent 
(Table 105-6). Confirmatory tests are sometimes used but are 
not required for diagnosis (Table 105-7). Brain death results in 
asystole, usually within days (mean, 4 days), even if ventilatory 
support is continued. Recovery after appropriate documentation 
of brain death has never been reported. Removal of the ventilator 
results in terminal rhythms (most often complete heart block 
without ventricular response), junctional rhythms, or ventricular 
tachycardia. Purely spinal motor movements may occur in the 
moments of terminal apnea (or during apnea testing in the 
absence of passive administration of oxygen); these may include 
arching of the back, neck turning, stiffening of the legs, and upper 
extremity flexion.
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TABLE 105-6  EXCLUSIONARY CRITERIA FOR 
BRAIN DEATH

Seizures
Decorticate or decerebrate posturing
Sedative drugs

Hypothermia (<32.2° C)
Neuromuscular blockade
Shock

TABLE 105-5  CRITERIA FOR CESSATION OF BRAIN 
FUNCTION*

ANATOMIC REGION TESTED CONFIRMATORY SIGN

Hemispheres Unresponsive and unreceptive to 
sensory stimuli including pain†

Midbrain Unreactive pupils‡

Pons Absent reflex eye movements§

Medulla Apnea‖

CO2, Carbon dioxide; Pco2, partial pressure of carbon dioxide.
*Sequential testing is necessary for a clinical diagnosis of brain death; it should be 

done at least every 6 hours in all cases and at least every 24 hours in the setting of 
anoxic-ischemic brain injury.

†The patient does not rouse, groan, grimace, or withdraw limbs. Purely spinal reflexes 
(deep tendon reflexes, plantar flexion reflex, plantar withdrawal, and tonic neck reflexes) 
may be maintained.

‡Most easily assessed by the bright light of an ophthalmoscope viewed through its 
magnifying lens when focused on the iris. Unreactive pupils may be either midposition, as 
they will be in death, or dilated, as they often are in the setting of a dopamine infusion.

§No eye movement toward the side of irrigation of the tympanic membrane with 
50 mL of ice water. The oculocephalic response (doll’s eyes maneuver) is always absent in 
the setting of absent oculovestibular testing.

‖No ventilatory movements in the setting of maximum CO2 stimulation (≥60 mm 
Hg); with apnea, Pco2 passively rises 2 to 3 mm Hg/min). Disconnect the ventilator from 
the endotracheal tube and insert a cannula with 6 L of oxygen per minute.

TABLE 105-7  CONFIRMATORY TESTS FOR 
BRAIN DEATH

EEG isoelectricity Deep coma from sedative drugs or hypothermia 
(temperature <20° C) can produce EEG 
flattening.

Nuclear medicine The most common radionuclide modality for 
brain imaging uses the tracer HMPAO. Absence 
of isotope uptake (“hollow skull phenomenon”) 
indicates no brain perfusion and supports the 
diagnosis of brain death.

Transcranial Doppler Findings of small systolic peaks without diastolic 
flow or a reverberating flow pattern suggest high 
vascular resistance and support the diagnosis of 
brain death. No cerebral blood flow is the most 
definitive confirmatory test.

CT angiography Nonopacification of the cortical segments of 
MCAs and ICVs appears to be highly sensitive 
for confirming brain death, with a specificity of 
100%. Lack of opacification of the ICVs is the 
most sensitive sign.

CT, Computed tomographic; EEG, electroencephalogram; HMPAO, 99mTc-labeled 
hexamethylpropyleneamineoxime; ICV, internal cerebral vein; MCA, middle cerebral 
artery.


