
Letters to the Editor

symptoms and signs (after 13 months).
Most spinal aneurysms occur in the pres-

ence of a spinal arteriovenous malforma-
tion. Isolated aneurysms of spinal arteries
visualised during the initial arterial phase of
angiography with direct connection to the
artery are extremely rare. Most of the 12
patients reported were adults, with women
affected more often. All reported isolated
aneurysms of spinal arteries occurred at the
cervical or thoracic level, mostly arising
from the anterior spinal artery; a spinal
radicular artery was less often involved.

Spinal aneurysms may present as spinal
subarachnoid haemorrhage or cord com-
pression. Ten of the 12 patients had
aneurysm rupture and eight of the 12
patients developed symptoms and signs of
spinal subarachnoid haemorrhage. The dif-
ferentiation between subarachnoid haemor-
rhage of cerebral and of spinal origin is a
crucial point in diagnosis. According to
Prieto and Cantu,5 the following features
suggest a spinal rather than an intracranial
origin: radicular or lumbar pain more severe
than headache, rapid disappearance of
headache and cerebral symptoms and per-
sistence or aggravation of spinal symptoms,
a normal level of consciousness, and the
intensity of the radicular pain. Some of
these features were present in our patient
and prompted MRI of the spine and selec-
tive spinal angiography after negative cere-
bral panangiography. The other major
presenting feature of patients with isolated
aneurysm of the spinal arteries are cord
compression syndromes. This less frequent
presentation mode has been reported four
times. In our patient the signs of incomplete
transection may be attributable to the space
occupying intradural extramedullary
haematoma at lower thoracic cord levels
rather than to the aneurysm itself.

Surgical exclusion of the aneurysm sac is
the treatment of choice. Two out of three
patients reported in whom surgery was not
feasible, died.34 Our patient underwent
surgery after the decline of all major clinical
symptoms and signs. We do not know to
what extent vasospasm or rebleeding occur
in these rare lesions. Although the history
was negative, the yellowish discolouration
of nervous tissue surrounding the aneurysm
and the episode of girdle-like pain after the
first week of illness may indicate that recur-
rent bleeding episodes had taken place.
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MATTERS
ARISING

Delirium and quantitative EEG

We appreciate the comments about our

paper' from Dr Primavera and colleagues at
the University of Genoa.2 We are familiar
with the confusion assessment method
developed by Inoyue et al,3 and agree
that it represents an improvement over

DSM-III-R criteria in the hands of non-
psychiatrist evaluators.

In our laboratory, quantitative EEG
(QEEG) studies are always done in con-

junction with conventional EEG studies for
the very reason that Primavera et al note:
some electrophysiological abnormalities that
may be associated with certain aetiologies of
delirium periodic lateralised epileptiform
discharges, triphasic waves, spikes and
sharp waves) may be detected only on con-
ventional EEG. We would like to raise the
point, however, that once the initial
EEG/QEEG study of a delirious patient has
been analysed, it might be possible (and less
costly) to monitor the course of treatment/
resolution with follow-up "quick looks" by
QEEG alone. We would emphasise that a

careful study of this application would be
needed before this practice could be recom-

mended.
We have also performed a study of serial

EEG/QEEG in delirium,4 and found simi-
larly that electrophysiological measures

remained abnormal after clinical delirium
by DSM-II-R criteria had resolved. We
recognise that EEG/QEEG measures are
the more sensitive index, and have found
that mini-mental state examination is in the
same range of sensitivity. We would be
interested to hear of any other objective
measures of delirium that are as sensitive,
particularly those that assess aspects of
delirium other than cognitive.
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Management of subarachnoid haemor-
rhage

The very long review on the management of
subarachnoid haemorrhage by Kopitnik and
Samson' is full of statements that are at

least controversial. For a discussion of all of
these, we would need more space than is
available here. We therefore list the contro-
versial statements in italics with our refuta-
tion and reference to the appropriate
literature beneath it. Finally, we fully agree
with the last sentence of the review by
Kopitnik and Samson which says that
physicians who diagnose and manage
patients with subarachnoid haemorrhage
would be well advised to keep up with the
ever changing developments in the manage-
ment of this ubiquitous and catastrophic
condition.

"At least one third of patients with aneurys-
mal subarachnoid haemorrhage will have a
minor leak."

All studies on these so-called waming
leaks are retrospective and hospital based.

"Brief loss of consciousness occurs in most
patients [with subarachnoid haemorrhage] . . ."

Half the patients with subarachnoid
haemorrhage do not lose consciousness at
the ictus. In the other half, the loss of con-
sciousness can last a few seconds but may
also be never-ending.2

"The Fisher grading system is used to relate
the amount of subarachnoid blood on a CT
scan to the probability of developing delayed
[cerebral] ischemia . . ."

This method is difficult to apply outside
the centre of origin.'

"Visual examination of CSF obtained by
lumbar puncture can confirm the diagnosis of
[subarachnoid haemorrhage] . . ."

Visual examination of CSF is an unreli-
able method to confirm subarachnoid
haemorrhage.4

"Xanthochromia ... is usually undetected at
three weeks."

At three weeks the probability of detect-
ing xanthochromia is over 70%.4

"If a traumatic lumbar puncture is suspect-
ed, partial . .. clearing of the CSF may occur

This partial clearing may also occur in
patients with subarachnoid haemorrhage.5

"One of the more universally accepted grad-
ing scales. . . is that ofHunt and Hess . . ."

Problems in applying grading systems
such as these were shown by two studies.7

".. the angiogram is repeated [in vaso-
spasm] if a portion of the cerebral vasculature is
not adequately visualised on the initial study, or
in patients who have a large amount of sub-
arachnoid blood visualised on CT scanning. "
The pattem of haemorrhage on CT is a

crucial factor in assessing the need for fol-
low up angiograms in patients with an ini-
tially negative study.8

"... 80% of patients with [subarachnoid
haemorrhage] of undetermined aetiology wiUl
have a good outcome . . ."

All patients with perimesencephalic
haemorrhage have a good outcome, whereas
25% of patients with an aneurysmal pattem
of haemorrhage on CT and a negative
angiogram die or are left disabled.8

"We have frequently observed that the
interpeduncular or perimesencephalic cisterns
often demonstrate focal blood colection when
[subarachnoid haemorrhage] of unknown aeti-
ology occurs."
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Perimesencephalic haemorrhage occurs
in 10% of all patients with subarachnoid
haemorrhage, and in two thirds of the
patients with an initially negative angio-
gram.9 10

"Preoperative medication includes adminis-
tration of anticonvulsants land] corticosteroids
[in patients with aneurysmal as well as patients
with nonaneurysmal subarachnoid haemor-
rhagef."

Neither medication has proved of value
in patients with subarachnoid haemorrhage,
and neither should therefore be given as a
routine. These medications should be with-
held from patients with perimesencephalic
haemorrhage, who never have serious com-
plications.

"Preoperative medication includes... anti-
hypertensives [since] strict attention to blood
pressure control before aneurysm surgery has
been shown to reduce the rate of... rebleed-
ing. "
A relation has been found between an

increased rebleed rate and drug induced
hypotension. In another study, patients with
blood pressures within the normal range
had more rebleeds than patients with high
blood pressure.11 12

"The effect of calcium channel blockers is less
clear."

Calcium channel blockers reduce the
occurrence of poor outcome by 40%.13

"Epsilon-aminocaproic acid ... functions to
inhibit the conversion of plasminoid into plas-
min.)"

Epsilon-aminocaproic acid blocks the
lysine sites of plasminogen and consequent-
ly prevents the binding to fibrin.'4

"The administration of antifibrinolytic
agents ... may be of value if an operative pro-
cedure is delayed longer than 48 hours."
The reduced risk of rebleeding is offset

by an increased risk of cerebral infarction.2

".... continuous external ventricular
drainage [in patients with acute hydrocephalus]
can usually be performed with little additional
morbidity and mortality."

After ventricular drainage, patients have
an increased risk of rebleeding.15 I6

"Hypernatraemia [has] the highest mortality
rate ...

Hypernatraemia is extremely rare in sub-
arachnoid haemorrhage.'7

"Hyponatraemia can be due to either inap-
propriate secretion of antidiuretic hormone or
true natriuresis due to cerebral salt wasting. "

Hyponatraemia in subarachnoid haemor-
rhage is caused by cerebral salt wasting in
most patients.17

"Thick layers of blood in the basal cisterns
carries a higher risk of vasospasm than diffuse
orfocal [locations]."

Measurement of thickness of layers of
blood or of clots at a single site depends as
much on the dimension of the cisterns as on
the overall severity of the haemorrhage.
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Kopitnik and Samson reply:

Our lengthy review article on the manage-
ment of subarachnoid hemorrhage was
elicited by the Journal of Neurology,
Neurosurgery and Psychiatry and was intend-
ed to be a general overview of subarachnoid
hemorrhage, with a specific request to dis-
cuss how we manage this condition.' It is
unfortunate that Drs Vermeulen and Rinkle
have interpreted it as being the definitive
treatise on subarachnoid haemorrhage,
which is not the purpose or scope of an arti-
cle on such a complicated subject.
The article addresses many controversial

management issues, which are as yet not

definitively understood, from a non-biased
and non-specific viewpoint. It was our pur-
pose to assemble relevant references and
write an article that addressed the major
points. Statistics and concepts were quoted
in a general sense, not as dogma. It was our
opinion that biased, exacting statements
regarding a specific point would only con-
fuse practitioners, residents, and students
who may use such a review article as a
source of reference, and that such state-
ments would falsely imply that the diagnosis
and management of subarachnoid haemor-
rhage is a clearly understood, exact science.
Many of the refutations submitted by

Vermeulen and Rinkle are criticisms of gen-
eral statements taken out of the context in
which they were written. For example, an
issue was made of a brief discussion of the
Fisher grading system for the CT appear-
ance of subarachnoid haemorrhage.2
Reading our review article carefully makes it
clear that we merely define what the grading
system entails in four sentences. We make
no statements as to the utility or the facility
of such a scale.
The same holds true for statements

regarding the Hunt-Hess grading scale for
the clinical presentation of patients with
subarachnoid haemorrhage.34 We find it
interesting that the reviewers are critical of
the very mention of grading scales such as
these, but incorporate them into their own
published clinical studies. In fact, Dr
Vermeulen was lead author on a publication
in 1984 in which the Hunt-Hess clinical
grade was listed in a table referred to for
"important prognostic factors."5
Some of the other refutations are contro-

versial only if the medical literature is mis-
understood. Our statement that loss of
consciousness occurs in most patients with
subarachnoid haemorrhage is realistic. The
reviewers again cite the same article, in
which 46% of their patients lost conscious-
ness during ictus.5 Although this figure is
true for that particular series, it fails to con-
sider the patients who died immediately,
during their initial haemorrhage, and never
reached the hospital, or were misdiagnosed
elsewhere. Many studies have estimated the
rate of sudden death from subarachnoid
haemorrhage to approach 40%.-10 When
these two factors are considered, most peo-
ple suffering a haemorrhage will have a
depression in their level of consciousness if
death is also considered.

Similarly, there is overwhelming evidence
in the medical literature that some patients
experience a warning leak or "sentinel
haemorrhage". This point was discussed
only to bring this to the attention of practi-
tioners who may be less familiar with sub-
arachnoid haemorrhage and merits no
further discussion.

Controversy continues over the useful-
ness and safety of lumbar puncture in the
diagnosis of subarachnoid haemorrhage,
and we have rarely found it to play any role.
Because practitioners and students have
uniformly learned that this technique is
needed for diagnosis, the focus of the para-
graph that discusses it is meant to downplay
the usefulness, and emphasise the unneces-
sary risk, ofitSeidscriminant use.

Drs Vermeulen and Rinkle state that
visual examination of CSF is unreliable. We
would point out that the term "xanthochro-
mia" (xanthochromie) was first used in 1902
to describe a yellow colouration of CSF on
visual examination. Dr Vermeulen has
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