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Sirs: The diagnosis of brainstem
death requires demonstration of
absent brainstem function despite
the artificial maintenance of circu-
lation and gas exchange. Before the
diagnosis can be entertained, it is
necessary to identify the disorder
that has resulted in brain injury
and to exclude reversible causes of
coma, such as a drug, alcohol intox-
ication and acute metabolic distur-
bances [14]. In addition, several
neurological diseases may present
with clinical signs resembling
brainstem death. We report a pa-
tient with an extradural
haematoma due to head trauma
who later developed fulminant de-
myelinating neuropathy simulating
brainstem death.

A 47-year-old man with a his-
tory of alcohol abuse was admitted
after suffering a head injury. On
admission, he was confused, with a
left hemiplegia and symmetric and
reactive pupils. A bilateral Babinski
sign was present. His Glasgow
Coma Scale score was 13 (eyes
open, 4; verbal response, 4; motor
response, 5). His neurological sta-
tus rapidly deteriorated until intu-
bation and artificial ventilation
were required. His Glasgow Coma

Scale score was then 5. Cranial
computed tomography revealed a
right parieto-occipital and orbital
fracture, a right acute extradural
haemorrhage and multiple intrac-
erebral haematomas. He under-
went craniotomy for removal of the
right extradural haematoma.

During the following days he
was conscious, reactive to auditory
stimulation and had moderate left
hemiparesis. A second cranial CT
showed complete resolution of
the extradural haematoma but
persistence of the intracerebral
haematomas. Due to a pulmonary
infection he was kept on intubation
and artificial ventilation and re-
ceived intravenous thiamine due to
his history of alcohol abuse. Eight
days after surgery he suddenly de-
veloped a right mydriasis and
tetraparesis. Neurological tests
conducted 12 h after withdrawal of
the sedative midazolam showed the
absence of corneal, oculocephalic
and oculovestibular reflexes and
tendon reflexes. There was no re-
sponse to visual, auditory or

painful cutaneous stimulation.
Twelve hours later he had dilated
pupils and no pupillary reaction to
light. In the absence of sponta-
neous respiration, he was main-
tained on full ventilatory support.
Brain magnetic resonance imaging
showed a regression of the intra-
cerebral haemorrhage, the disap-
pearance of the extradural
haematoma and no lesion in the
brainstem. Electroencephalography
demonstrated low-voltage activity
consisting mostly of theta activity
in the range of 4–5 Hz which was
unreactive to painful and auditory
stimulation. Short-latency so-
matosensory evoked potentials af-
ter stimulation of the median nerve
at the wrist showed an absence of
brachial-plexus response, prompt-
ing us to conduct nerve conduction
studies. Motor nerve conduction
velocity revealed multifocal con-
duction slowing, conduction blocks
and reduced compound muscle ac-
tion potential amplitudes (Table 1).

Sensory amplitudes were re-
duced in the median nerves. Elec-
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Tab. 1 Nerve conduction study results; normal values in parentheses (NO not obtained)

Nerve LD (ms) Amplitudea Conduction F-wave
velocity (m/s) latency (ms)

Motor studies
Right median

Wrist 4.6 (�4) 2.56 (�5) 38 (�48) NO
Elbow – 1.6 – –

Left median
Wrist 8.4 (�4) 1.12 (�5) 29.4 (�48) NO
Elbow – 0.6 – –

Left peroneal
Ankle 6 (�5) 0.76 (�2) 21 (�40) NO
Knee – 0.7 – –

Right peroneal
Ankle 5 (�5) 0.3 (�2) 22 (�40) NO
Knee – 0.2 – –

Left posterior tibial
Ankle 9.8 (�5) 1.10 (�2) 30 (�40) 98 (�55)
Knee – 1 – –

Sensory studies
Right median 5 (�4) 6.8 (�12) 48 (�48) –
Left median 7 (�4) 4.6 (�12) 50 (�48) –
Left peroneal 5 (�5) 20 (�10) 43 (�42) –
Left sural 3 (�5) 16 (�10) 43 (�42) –

a Of compound muscle (mV) or sensory nerve (µV) action potential
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tromyography revealed fibrillation
potentials in the tibialis anterior,
rectus femoris and first dorsal in-
terosseous muscles. No voluntary
motor units were obtained. All
these results were consistent with a
demyelinating neuropathy. Cere-
brospinal fluid analysis showed in-
creased protein concentration at
1.97 g/dl and 2 white blood
cells/mm3. At that time, routine
biochemistry and haematology
were normal. PaO2 and PaCO2 lev-
els were 85 and 40 mmHg, respec-
tively. Urine porphobilinogen was
negative. Serological screening for
several neurotropic viruses was
negative. Tests for antibodies to
Campylobacter jejuni, Borrelia
burgdorferi and gangliosides were
negative. However, a bronchopul-
monary infection due to Klebsiella
pneumoniae was noted, requiring
intravenous treatment with
piperacillin and tazobactam.

The patient was treated with a
5-day course of intravenous im-
munoglobulin (0.4 g/kg per day).
Four days after the end of the treat-
ment cranial nerve function respi-
ratory functions, and limb move-
ments subsequently began to
recover. Six months after the re-
lapse he was able to walk unaided
and presented disturbances of re-
cent memory as sequelae of the
head injury.

Craniocerebral injuries are fre-
quently observed in neurosurgery
and vary in seriousness. Wide-
spread oedema raising intracere-
bral pressure as a result of head
trauma can lead to circulatory ar-
rest and brain death. The extent of
the cerebral injuries in our patient
led to this case of Guillain-Barré
syndrome (GBS) being initially
misdiagnosed. GBS was supported
by the evidence of slowing of mo-
tor nerve conduction velocity, the
presence of multifocal conduction
blocks and the transiently high
concentration of CSF protein.

GBS presents with a variety of
clinical signs, ranging from mild
peripheral neuropathy to a severe

form resembling brainstem death,
as reported here. Several authors
have reported this unusual presen-
tation of a severe GBS [1, 4, 8, 10,
11], including quadriplegia and to-
tal paralysis of all cranial nerve
functions. In these cases, as in our
case, the absence of an isoelectric
electroencephalographic pattern,
as required for the diagnosis of
brain death, and the simultaneous
absence of brainstem function sug-
gested a possible peripheral cause.
The electrophysiological character-
istics were consistent with demyeli-
nating neuropathy cases [4, 8] or
axonal polyneuropathy [6]. It was
concluded that despite clinical ap-
pearance of cerebral death electro-
physiological data were required to
confirm the diagnosis [13]. How-
ever, in contrast to the previous
cases referred to above, our patient
had a brain injury which could
have explained the clinical deterio-
ration. While he initially had multi-
ple intracerebral haemorrhages,
brain magnetic resonance imaging
performed after surgery showed
their regression and an absence of
brainstem lesions. Moreover, the
lack of brachial response on so-
matosensory evoked potentials, in
contrast to a normal brachial re-
sponse in patients with brain death
[3], pointed to a disease of the pe-
ripheral nerve system. Nerve con-
duction studies revealed a demyeli-
nating neuropathy and reduction
in compound muscle action poten-
tial amplitudes, the latter having
been shown to be useful in deter-
mining the prognosis [2, 9]. In our
patient the duration of the disease
may have been shortened by intra-
venous immunoglobulins, which
have been shown to be effective in
GBS [10]. The presumed mecha-
nisms by which intravenous im-
munoglobulins acts include block-
ade of Fc receptors, regulation of B
and T cells, and modulation of id-
iotypical interactions [7].

While the association of GBS
and head injury is exceptional,
such a case has previously been re-

ported in a patient who developed
GBS following head trauma [5].
The authors suggested that im-
munogenic myelin protein, re-
leased after a head injury, might
have led to the production of anti-
bodies directed against a compo-
nent of peripheral myelin protein,
thus explaining the occurrence of a
demyelinating neuropathy. How-
ever, given the frequency of head
injury, GBS might be expected to
occur more frequently than ap-
pears to be the case.

In conclusion, electrophysiolog-
ical studies, such as somatosensory
evoked potentials and electromyo-
graphy, are important in patients
with de-efferented states resulting
from GBS and can help to avoid
confusion with brainstem death.
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