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shock is an original observation being 
reported here for the first time. Clinicians 
should be aware of this etiology in im- 
munocompromised patients presenting 
ARDS. Early treatment with acyclovir and 
hyperimmune anti-varicella immuno- 
globulins may be beneficial in this setting. 
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Sir: The problem of brain death diagnos- 
tics remains controversial [1]. Any investi- 

gation of the reliability of methods used 
to determine brain death, such as the 
study by Paolin et al. [2], should there- 
fore comply with the rules established for 
diagnosing brain death [3-5].  An indis- 
pensable requirement for the clinical diag- 
nosis of brain death is that not only the 
loss of all brain functions be proven, but 
that the irreversibility of this condition be 
demonstrated as well. Irreversibility may 
only be assumed if repeated examinations 
over a defined period of time confirm the 
loss of  function. Recommended observa- 
tion periods are 12-72  h, depending on 
the underlying pathology [3-5].  The au- 
thors did not test gag and tracheal reflex- 
es or carry out repeated examinations and 
did not conduct their observations over 
any recommended period of time. Even 
though the patients were on phenobarbi- 
tal, apnea testing was performed. Because 
of this considerable deviation from ac- 
cepted standards, the clinical diagnosis of 
brain death made by the authors cannot 
be accepted as valid [3-5].  For method- 
ological reasons, the authors' statement 
that they observed "EEG activity after 
clinically determined brain death;' as well 
as their conclusion that the EEG has only 
a "low sensitivity . . .  in the diagnosis of 
brain death~' have to be rejected. This is 
true despite the results of  cerebral pan- 
angiography (CPA) showing cessation of 
intracranial circulation, because CPA was 
carried out subsequent to clinical examin- 
ation, EEG, TCD and CBF, in this order. 
These CPA results cannot confirm that 
the patients were brain dead during EEG 
tracing. 

Additionally, it is known and should 
be stressed that in patients with primary 
infratentorial lesions, brain stem death 
may precede cortical death, as assessed by 
EEG, by days [5, 61.. This means that any 
study concerning clinical brain death di- 
agnostics must differentiate between in- 
fratentorial and other brain lesions. Un- 
fortunately, Paolin et al. [21 did not do 
this. 

In the Discussion section of their pa- 
per, the authors mention that they ob- 
served EEG activity in several patients 
with intracranial circulatory arrest. Aston- 
ishingly, this finding is not presented in 
the Results section and no details are giv- 
en. This remarkable observation would be 
the first claim of EEG activity in adults 
after intracranial circulatory arrest proven 
by CPA. To discuss these results, which 
were stated in only one sentence, reason- 
ably, it would be of great help if all rele- 
vant details for the patients were given. 
These would include the results and com- 
plete time course of all investigations, es- 
pecially of  the CPA and subsequent 
EEGs, detailed description of the EEG 
tracings, the angiographic images and the 

intracranial pathology. The reference to 
the paper by Grigg et al. [7], who also 
claimed a discrepancy between EEG and 
flow study in adults, is of no help in this 
discussion because in that study, clinical 
brain death diagnostics also deviated sig- 
nificantly from recommended practice [4]. 
For example, no apnea testing was per- 
formed in 20 of the patients, flow studies 
were done by cerebral perfusion scin- 
tigraphy (CPS), not by CPA, and it is not 
clear whether CPS was performed prior 
to or following EEG tracing. Additionally, 
in at least two patients, primary brain 
stem death must be assumed [7]. 

Diagnosing brain death is a synoptic 
procedure. An indispensable requirement 
for this diagnosis, even if confirmatory 
tests including CPA are performed, is a 
meticulous clinical examination complying 
with recommended and established stan- 
dards. If there is a deviation from accept- 
ed practice, any conclusions regarding dis- 
crepancies between clinical and EEG diag- 
nostics, or flow studies and EEG, become 
questionable. 
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Sir: In reply to the observations of Link 
and colleagues we would like to underline 
that there was no deviation from the rec- 
ommended standards in our clinical diag- 
nosis of brain death (BD). (a) In our pa- 
tients BD was the end-point of a pro- 
gressive rostrocaudal deterioration due to 
known supratentorial lesions. In cases 
such as these it is unnecessary to repeat 
the clinical examination over a period of 
time to ensure the irreversibility of cere- 
bral function loss [1]. (b) In our ICU all 
the intubated patients (even the areflessic 
ones) undergo routine tracheal suction at 
least every 6 h to reduce the risk of infec- 
tions and maintain good gas exchange. 
The presence of tracheal reflex to bron- 
chial stimulation by a suction catheter 
would be easily noticed even in a 
midriatic patient and an obvious contrain- 
dication to ascertaining BD. (c) In eight 
patients of our series - candidates for 
organ removal - serum levels of pheno- 
barbital were determined which did not 
exceed the therapeutic range 
(10-14 gg/ml) in all patients. Since all 
patients became clinically brain dead 
within a few days after admission to the 
ICU, such as those in the Table 1, it can 
be presumed that even the seven 

uninvestigated patients had phenobarbital 
serum lefels which did not exceed the 
therapeutic range. It is known that al- 
though therapeutic phenobarbital levels 
may induce respiratory disorders in neo- 
nates and children, they have no respirato- 
ry side effects in adults [2]. Our patients 
were apneic because they had no cerebral 
flow and not because of  their phenobarbi- 
tal level Regarding the temporal sequence 
of the confirmatory investigations, cere- 
bral angiography (AGF) was performed 
after an interval of 4 - 6  h from the EEG 
recording. The seven patients retaining 
EEG activity at the time of clinical diag- 
nosis of BD and who subsequently 
showed cerebral circulatory arrest were 
followed after AGF with daily EEG re- 
cordings until death. As reported in the 
paper, in one patient the EEG became 
isoelectric 48 h after the clinical and 
angiographic findings consistent with BD, 
while the remaining six patients retained 
some low voltage (<  10 I~v) and unreactive 
EEG activity until cardiac arrest (Table 1). 
Accordingly, in these cases the declaration 
of BD was postponed. It cannot be ex- 
cluded that tissue flows beyond the 
angiographic resolution persist and thus 
explain the presence of low-voltage EEG 
after the clinical diagnosis of BD. Thus 
we do not consider that the EEG is of no 
value as confirmatory examination in the 
diagnosis of BD, but that certainly a tem- 
poral discrepancy between clinical and 
angiographic findings of BD and the flat- 
tening of the EEG may exist. This infor- 
mation is not new, having already been 
observed in both adults [3] and children 
[4]. The point that is still debated is: can 
the patients fulfilling the clinical criteria 

of BD but presenting some EEG activity 
be considered brain dead? Some maintain 
that the cessation of all cerebral functions 
to fulfill the clinical criteria of BD cannot 
imply the death "of each and every neu- 
ron" [5] while others say that EEG activi- 
ty can be observed only before BD [6]. 
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Table 1 

Patient Computed Clinical BD 
age tomography (days after 
(years) admission) 

EEG activity persisting after cerebral circulatory arrest till death (days) 

1 2 3 4 5 6 

53 Right subdural 1 
hematoma 

50 Right subdural 3 
hematoma 

44 Left putaminal 3 
hemorrhage 

43 Subarachnoid 7 
hemorrhage 

68 Subarachnoid 5 
hemorrhage 

23 Left subdural 3 
hematoma 

49 Right frontal 7 
contusion 

Beta-like on the 
left hemisphere 
Symmetrical 
beta-like 
Theta-like on the 
left hemisphere 

,-- Symmetrical beta-like ,-- Diffuse low voltage output --, 

Diffuse low voltage output 

Theta- and delta- 
like on the left 
hemisphere 

Theta- and beta-like mostly on the frontal areas Low voltage output --+ 


