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In 1959, the concept of brain death (BD) or ir-

reversible coma was described by Mollaret and 
Goulon (1959). The first guideline (the Harvard cri-
teria) for deciding BD was established in 1968 (Ad 
Hoc Committee of the Harvard Medical School, 
1968). This concept has been accepted worldwide 
although its fundamental meaning is not exactly 
globally uniform yet. Some countries (e.g., the US) 
view BD as “whole brain death”, while others (e.g., 
the UK) as brain-stem death. The guidelines for the 
diagnosis of BD also differ among countries, even 
among hospitals in the same country. The American 
Academy of Neurology (AAN) published its guide-
lines in 1995 (The Quality Standards Subcommittee 
of the American Academy of Neurology, 1995). This 
dilemma about the “real” death of physiological or 
physical basis among the leading neurological hos-
pitals is debating (Greer et al., 2008). Surprisingly, 
adherence to AAN guidelines is variable among those 
top hospitals. 

The role of confirmatory tests differs among 
countries too. In some countries (e.g., France and the 
Netherlands), the confirmatory tests are mandatory, 
while in others (e.g., the US and the UK) they are 
facultative (Haupt and Rudolf, 1999). According to 
the AAN guidelines, the confirmatory tests are only 
required when specific components of the clinical 
testing cannot be reliably evaluated. Electroe-
ncephalography (EEG), evoked potentials (EP), 

cerebral angiography, transcranial Doppler (TCD), 
magnetic resonance angiography (MRA), computed 
tomographic angiography (CTA), and single photon 
emission computed tomographic (SPECT) brain 
scintigraphy are the most common confirmatory tests, 
but none of them is “ideal” for the diagnosis of BD. 
The EEG, EP, and TCD can be performed at bedside. 
They are non-invasive, not time-consuming, and easy 
to carry out. The limitations of them are listed in this 
article, and the combination for more accurate diag-
nosis seems promising (The Quality Standards Sub-
committee of the American Academy of Neurology, 
1995).  

As the clinical diagnosis of BD is made, more 
neurons die over time physiologically. It is reasonable 
that the sensitivity increases over time in the second 
examination. However, it is hard to decide which 
combination is the best without multiple comparisons, 
confidence interval or inter-quintile range (IQR) in 
those non-parametrical groups. The sensitivity of 
TCD to confirm BD varied among studies. In AAN 
guidelines, the sensitivity and specificity is 91% and 
100%, respectively (Sloan et al., 2004). In Cuba, 
using TCD to confirm the BD is allowed by law. By 
exclusion of specific conditions (e.g., large craniot-
omy, external ventricular drains), TCD is sensitive 
and the receiver operating characteristic (ROC) is 
reliable in our results (Kuo et al., 2006). The time-lag 
between clinical BD and performing TCD is a key to 
increase the sensitivity, so are EEG and short latency 
somatosensory evoked potentials (SLSEP). It is 
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difficult to decide which combination is more simply 
by a P value without more information (Luo et al., 
2008). The timing of each test, the younger age, and 
the sample size may affect the outcome. If EEG, TCD, 
and SLSEP are carried out in sequence, the sensitivity 
may be different by the “time-lag” period. In general, 
more studies are still needed to verify which combi-
nation of confirmatory test is the best in the future.  

Some physicians view BD as a particular condi-
tion in which life support should be legitimately 
forgone and organs could be retrieved from consent-
ing patients (Zamperetti et al., 2004). In a recent 
neuropathologic study (Wijdicks and Pfeifer, 2008), 
41 patients who fulfilled AAN criteria of BD were 
examined, but no distinctive neuropathologic features 
were seen. According to this study, neuronal loss was 
widespread in the brain, but total brain necrosis 
(called “respirator brain”) was not observed. In order 
to make accurate diagnosis and facilitate legal organ 
donation, we hope world neurologists to draw up new 
global evidence-based consensus including specific 
recommendations to avoid too many tests for the 
confirmation of BD. 
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