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Sellar replies:
I am pleased that Young and colleagues
have responded to the review of imaging the
blood vessels of the head and neck, as their
letter addresses what is the key issue: do the
risks of angiography outweigh its benefits
when used to select patients suitable for
carotid endarterectomy?

In the review my aim was to attempt to
achieve a balanced assessment of the current
available medical literature on the subject.
The views expressed by Young et al do, I
believe, represent an extreme view of the
subject coloured by local experience. They
quote their own 4% stroke rate for angiogra-
phy and have found one other centre (not,
incidentally, Edinburgh!) with a similar
experience.' It is useful to quote this paper
in greater detail-"50% stenosis was a sig-
nificant prediction of risk but the 95% inter-
val of the odds ratio was very wide due to
the small total number of complications."
The same criticism applies to their own
paper, in which two less complications
would have more than halved the risk of
stroke.

In a recent analysis of the complications
of angiography of several large series includ-
ing our own meta-analysis of eight prospec-
tive series2 Heiserman et al found a mean
permanent neurological deficit rate of 1%.3
The 95% confidence intervals of the meta-
analysis was less than 2%-0 5% risk of

deficit in the group of patients presenting
with stroke or transient ischaemic attack.
The very high complication rate achieved

by Liverpool may not only reflect the small
group of patients assessed, but other factors.
Some of their angiograms were performed
by radiologists in training. Mani and
Eisenberg found a fourfold increase in com-
plications from angiography in training cen-
tres.4 Secondly, they included all
complications occurring in the 72 hours
after the procedure. A significant number of
these complications may be unrelated to the
angiographic procedure.
On the other hand, their results for non-

invasive imaging are unusually good, their
combined DUS and MRI misclassifying
only 6% of patients whereas the recent
meta-analysis of these techniques Young et
al quotes reports sensitivities of only
83-86% for these techniques.' What Young
et al did not quote was the conclusion of this
meta-analysis: non invasive tests cannot sub-
stitute for angiography as the sole preopera-
tive test for carotid endarterectomy.
Non-invasive tests have less than perfect
performance at classifying diseased and non-
diseased patients. The consequences of mis-
classification are high; endarterectomy is not
an entirely benign procedure.

Let us ignore for a moment those patients
who by non-invasive imaging may be led
into unnecessary carotid endarterectomy
with its 7-5% perioperative stroke rate.6
What is the effect of using non-invasive
imaging with a sensitivity of 80%? If we
make three assumptions relating to these
patients with 70% stenosis: that the risk of
angiography is 1%, that after surgery there is
a 10% risk of stroke over three years, but
that patients who have medical treatment
the risk of stroke is 20%. The actual ECST
figures were 12 3% and 21 9% respectively.6
It can be seen that over the three year period
(figure) there are 120 strokes in the group
using non-invasive imaging and l 10 from
conventional angiographic work up.

Obviously these results would be different if
higher sensitivity could be assumed for non-
invasive imaging but Blakeley et al com-
ments in their meta-analysis that the series
he analysed probably contains a publication
bias with only specialised centres with
respectable results publishing data. This
caveat is supported by the NASCET data,7
which found only a 59% sensitivity for DUS
detecting 70% angiographic stenosis when
used in a multicentre trial and the results of
Worthy et al8 who found only a 52% sensi-
tivity for DUS correctly classifying this
group. (These results are only just superior
to tossing a coin.)

In conclusion, what may happen if we
abandon angiography too early? Firstly, we
remove the impetus to improve the ability of
non-invasive techniques to select those
patients who will benefit from carotid
surgery, as we remove the only gold stan-
dard that has been shown to select these
patients. It will quickly become thought to
be unethical to test non-invasive techniques
against angiography. Secondly, we may be
throwing the baby out with the bath water if
the non-invasive techniques in non-spe-
cialised centres have a sensitivity closer to
60% than 90% as suggested by the
NASCET results. Then substantial numbers
of patients will be deprived of beneficial
carotid surgery as well as other patients hav-
ing unnecessary surgery. We need to work
urgently towards the day when we can put
cerebral angiography finally to bed, but to
recommend non-invasive imaging for all
centres at the present time would be irre-
sponsible.
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Dexamethasone treatment for acute
bacterial meningitis: how strong is the
evidence for routine use?

Flow diagram of the consequences of managing 1000 patients with 70% carotid stenosis by
conventional angiography (cva) compared with non-invasive imaging. The sensitivity of non-
invasive imaging is taken to be 80% resulting in 200 patients having inappropriate medical treatment

In their methodological review of papers
reporting clinical trials of dexamethasone
treatment for acute bacterial meningitis,'
Prasad and Haines provide some valuable
guidelines for assessment of methodological
rigour in studies of the treatment of bacterial
meningitis. These points may be useful in
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