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Discussion

MR M. P. WARD: In the course of your study was it
possible to take account of exercise? This is relevant to
the papers to be presented later.
DR J. G. DICKINSON: No, it was not possible. I see

patients who are brought down sick and have not been
able to make observations on epidemiology.
MR WARD: I would like to ask Dr Houston the same

question - have you noticed any association between
AMS and exercise?
DR C. HOUSTON: On Mount Logan we try to avoid

AMS. Most years we evacuate mountaineers who are
foolish enough to get AMS and these constitute most of
our cases. In general, rapid ascent means heavier exertion
and heavier exertion means more AMS. Whether it is
the speed of ascent or heavier exertion is uncertain.
However, on Mount McKinley speed of ascent has not
been related directly to AMS. This tends to confirm
Singh's statement that acute pulmonary oedema andAMS
may occur even 30 days after ascent. In our personnel on
Mount Logan we see no relationship between degrees of
exertion at 5700 m and incidence of symptoms.
MR WARD: Why did you choose 5350 m for your base

on Mount Logan? Might this not be too high?
DR HOUSTON: Partly following your advice, that this

is at the frontier where permanent habitation is possible;
we had a choice of 4960 m to 5650 m and our site at
5350 m was convenient on that mountain. You are right
to question it. It is a little too high for safety for AMS
and a little too low to study full acclimatization but we
have found it satisfactory; our data are based on it and
we will probably stay there.

PROFESSOR D. HEATH: There has been a report by
Scoggin et al. (1977) on the prevalence of high altitude
pulmonary oedema (HAPO) in Caucasian children in
Colorado. Although they were permanent residents at
high altitude a few hours descent to Denver would place
them at increased risk of HAPO on re-entry to altitude
when they returned home. I have the impression Dr
Houston, that you are not in complete agreement with
this view.
DR HOUSTON: I think that the weight of evidence now

suggests that acclimatization does not protect against
AMS on re-entry, nor does it increase the risk. My mild
objection to published studies and others in press, is
that there is no denominator. That is, there is no in-
dication of the numbers of individuals who re-enter
'without' symptoms. My calculations indicate an in-
cidence of 0-1 to 0-2% of HAPO in re-entrants which is
what you would expect in a casual population going for
the first time.

I would commend to you the 1913 report of Ravenhill
whose fascinating account really can't be beaten today.
He puzzled over this very question and noted that many
people re-entered without symptoms but some had
symptoms on one or more occasions.

DR V. BALASUBRAMANIAN: Were there any signs of
pulmonary hypertension?
DR HOUSTON: Everyone gets pulmonary hypertension

at altitude - indeed everyone who is hypoxic gets pulmon-
ary hypertension even at sea level but in the very few
studies we have made the level ofpulmonary hypertension
is related only approximately to the incidence of AMS.
Grover took 6 people with previous HAPO to 4250 m
and showed a higher pulmonary artery pressure than the
average rise at altitude but did not produce pulmonary
oedema. There may be idiosyncratic response but we
haven't yet demonstrated the relationship.

In relation to Dr Dickinson's patient with intractable
pulmonary oedema and pulmonary artery thrombosis,
I have had 3 patients (including one fatality who had
congenital absence of the pulmonary artery) who
developed intractable HAPO at 3900 m. Such patients
should at least have lung scans later. I am suspicious that
serious AMS at relatively low altitude has causes other
than hypoxia.
DR J. P. DELAMERE: Dr Houston, how many cases of

severe AMS have you seen on Mount Logan?
DR HOUSTON: We tried hard to avoid them. When we

were flying people directly from 600 to 5200m a lot of
them became very ill. Including the mountaineers,
who are our richest source, we have seen 35-40 very
severe cases of AMS on Mount Logan in the last decade.
We have seen many more minor ones which I think would
have become worse if we had left them. I'm not totally in
sympathy with this idea of splitting AMS into benign and
malignant because I think that the benign can become
malignant. Lewis Thomas said 'everything is better in
the morning' but in AMS everything is worse in the
morning. We have studied some very ill people whom we
couldn't get down because of the weather. These studies
convinced us that we should not try to make people very
ill on Logan.
PROFESSOR 0. WADE: Studies in the Andes have

suggested that there is a difference between people born
at high altitude and who lived there permanently and
those who were born lower down but lived high. The
former are said to be protected against re-entry symptoms.
Is this true?
DR HOUSTON: I'm not convinced that generations of

residence changes your protection. An area which is
totally unexplored is the possibility that mutant haemo-
globins occur in some permanent residents not because of
residence at altitudes as such but rather as a natural
selective process. Maybe people who are born at altitude
could do more work than people who have lived there for
years but I don't really know why. Sherpas don't neces-
sarily do more at altitude than Caucasians but I think that
Caucasians have some kind of motivation that drives
them harder. If Sherpas were ever driven with that sort
of motivation I suspect they would out-perform us.
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460 Discussion

DR DICIcNsoN: I don't know of any evidence that birth
at high altitude is of benefit - there may be genetic
benefits by selecting out certain characteristics but no-
body knows what they are. The Italian paper I reviewed
points out that whereas people have been living at altitude
in the Andes for only about 14 000 years, those of the
Tibetan plateau, from whom the Sherpas are derived,
have been there for 500 000 years. This may be why the
Sherpas are better equipped to deal with altitude than the
Andeans.
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