
ACUTE MOUNTAIN SICKNESS

20 The Valleys of the Creuse and the Anglin Guy Richard
(Translation: Edward Pyarr)

In W central France, of Poitou, between the towns of Chatellerault and le
Blanc, a clear river, the Anglin, winds through meadows, flanked here and
there by fine little crags. The village of Angles-sur-I'Anglin, famous for its
steeply scarped site, its medieval buildings and its prehistoric remains, is the
high spot of this valley for tourists and for climbers, who will find on both
banks routes up to 35 m high.

The limestone pocked with little holes is somewhat similar to that of the
Saussois and is well adapted to difficult climbing. Two groups of rocks are of
particular interest: on the right bank, 7 km upstream from Angles, the
Rochers de la Dube, giving 10 or so very hard climbs and many others lesser:
on the left bank, 4 km upstream from Angles, the Rochers de la Guignoterie
offering around 50 routes, of which 20 are very hard. There are many visitors,
since here one can meet, not only alpinists from the Loire Valley and from
central France, but also others from Paris, from Nantes and from Bordeaux.

A guide-book is in preparation, but in the meantime one can consult two
articles by the present author in the 'Bulletin Paris-Chamonix' of the CAF
'Les Massifs Calcaire de Vallees de la Creuse et de l'Anglin' (June 1971) and
'Escalades dans les Vallees de I'Anglin-Rochers de la Dube et Rochers de
Rive' (December 1972).

A field study of acute mountain
sickness
John Winter

Acute mountain sickness (AMS) and high altitude pulmonary and cerebral
oedema are now widely recognised by all mountaineers as real and potentially
serious problems on any climb or trek which involves spending time at high
altitude. Climbers on many expeditions have selflessly given blood samples and
blown up plastic bags in order to increase the understanding of the physiologi
cal changes that occur in the oxygen-starved body. Acute mountain sickness
is the name given to a combination of symptoms which is the end result of
exposure to high altitude, combined with other factors such as exhaustion,
dehydration, heat/cold effects, and fear. What percentage of people are
affected? Is it possible to predict individual susceptibility? What preventive
measures can be taken? How many of those affected become seriously ill or
die? What are the early warning signs? How fast is it safe to ascend? These are
the questions that climbers who propose to go to high altitude should be asking.
At the present time the answer to some of them is far from clear.

During October and ovember 1974 I interviewed·200 trekkers out of a
total of 222 passing through the Sherpa settlement of Pheriche and asked
them to complete a questionnaire about their experiences at high altitude.
Pheriche is at an altitude of 4270 m on the main trekking route to the Everest
Base Camp region and is therefore well placed to carry out such a study. The
majority of trekkers in the area come from USA, Japan, Australia, Britain,
and the Alpine countries of Europe. In age they may range from 17 to 70, and
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may be experienced mountain walkers or complete novices. About half of
them follow the traditional expedition pattern and walk in from Kathmandu
(20-30 days). The rest fly in to one of the high altitude airstrips built to cater
for the package holiday trade.
Result of survey The two commonest symptoms were headache and insomnia
which were experienced by 61 % and 41 % of trekkers respectively. Other
symptoms, with the percentage of people suffering from them, were loss of
appetite (21 %), nausea (20%), breathlessness at rest (20%), dizziness (18%),
chest pain or fullness (14%), drowsiness (8%), vomiting (5%), swelling of hands
(2.5%), and visual disturbance (1.5%). The puffiness of the hands was noticed
only by women who were taking the contraceptive pill, and I subsequently
began advising such people to remove all rings from their fingers before reach
ing high altitude. Only 30.5% of the trekkers were free from symptoms during
their stay at altitude, while 37% had symptoms severe enough to require treat
ment. Eight people out of the 200 were so seriously ill that they required
emergency evacuation, either being carried by companions or flown out by
helicopter. (Helicopter rides in Nepal cost around $1000 a time and I would
strongly recommend all prospective trekkers to insure against needing one.)
Considering that the people I was interviewing had initially regarded themselves
as fit enough to contemplate a couple of weeks' high altitude trekking this
represents a substantial amount of illness. It was not possible, as I expected,
to identify any factors which would help to identify those at risk of getting
AMS. Young and old, tall and tiny, thin and fat, men and women; there was
no evidence that any group were more likely to fall ill.

Two interesting points did emerge however. It is known that the main
problem in AMS is an excessive amount of fluid in the body, which collects
in the brain and the lungs. Trekkers were therefore asked about their urine
output at altitude. Three-quarters of those who noticed a reduction in the
quantity of urine they were producing required treatment for AMS. Almost
half of these people were forced to descend to lower altitude before they
improved, and one in 5 required emergency evacuation. It is clear that a
noticeable reduction in urine output is a sign to be taken seriously. It may
well be the first indication that a climber is ascending faster than his body
can acclimatise. The second point to emerge was that large numbers of people
were arriving at high altitude within a few days of a long jet flight involving
significant time-zone changes. Three-week package tours from Europe and
America inevitably mean an undesirable compression of the whole itinerary.
The rate of emergency evacuation for trekkers in these groups was 3 times that
of the average trekker. The greater the time-zone change and the shorter the
period allowed for recovery from 'jet lag' the higher was the risk of serious
illness.

The excess fluid which accumulates in the body has an effect mainly, as I
have said, upon the brain and the lungs. Because the brain is enclosed within
the rigid confines of the skull, even a relatively small degree of swelling
(cerebral oedema) causes symptoms such as headache and nausea. The lungs
on the other hand are able to absorb rather more fluid before the effects begin
to show (pulmonary oedema). Pulmonary oedema is usually recognised only
when it has become severe enough to produce considerable breathlessness,
bubbling respiration and collapse, and may at this stage be rapidly fatal with
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the water-logged state of the lungs dramatically reinforcing the lack of oxygen
in the atmosphere.

Fortunately for those of us who enjoy high mountains, pulmonary oedema
in the severe form I have just described is much less common than the
cerebral type of AMS. The incidence of the two forms of AMS was as follows:
No symptoms (30.5%), Cerebral Oedema only (52.5%), Pulmonary Oedema
only (3.0%), Cerebral and Pulmonary Oedema (11.0%). In order to produce
the figures above, I defined as having pulmonary oedema anyone with breath
lessness at rest plus pain or fullness in the chest, even if the later, more dramatic
signs had not developed.
What is a safe rate of ascent? AMS is caused by ascending faster than the body
can compensate for the low level of oxygen in the air, and the answer to this
question is therefore the key to avoiding sickness. All the available evidence
suggests that everybody is capable of acclimatising if only they are prepared
to ascend at the rate which their particular metabolism can cope with. There
is a wide variation in the rates which different individuals are able to tolerate.
During the study, each trekker was asked where he had spent each night during
his time above 2440 m, this being both the height at which AMS may first be
noticed and also, very conveniently, the altitude of the airstrip to which most
trekkers flew. Knowing the altitudes of the various camp-sites in the Khumbu
region it was possible to calculate each individual's rate of ascent. The average
rate of ascent was 410 m per day, which is well above that recommended by
most authorities and probably explains the large amount of AMS seen during
my stay at Pheriche. There was no significant difference in the ascent rate
of those who were free from symptoms (403 m/day) and those who got AMS
(415 m/day). However the rate of ascent of the trekkers who required emerg
ency evacuation was rather higher at 458 m/day. This does suggest that the
life endangering forms of AMS occur most commonly in those who continue
to ascend fast, perhaps in the presence of early symptoms, and that the
climber who heeds the early warning signs, such as headache or shortage of
breath when at rest, is not likely to end up as a mortality statistic.

A comparison was also made between those who flew in and those who did
it the hard way and walked from Kathmandu. It was evident that those who
flew in were generally more ill. People in Nepal who opposed the building of
the high altitude airstrips on health grounds will read that sentence with satis
faction, but it may well be that the benefit of a good, long, low altitude
march-in is simply that the body is given time to compensate for jet-lag and
get generally fitter before facing the added challenge of low oxygen levels.
The average rate of ascent recommended by most authorities on the subject is
300 m a day to 4270 m and 150 m a day thereafter. Even this will be too fast
for some people. The only thing I can add to that recommendation is to
say that at Pheriche no symptoms were seen in anyone ascending at less than
220m per day. .

Are there any preventive measures apart from ascending slowly? A drug

called Diamox has been studied in the past and 10 trekkers in this study were
taking it. They did seem to do better than average, but the numbers involved
were really too small to make any firm conclusions.

Finally, is it true that previous exposure to high altitude is beneficial on
subsequent ascents? Less than 10% of those I spoke to had previously been to
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such extremes of altitude. There is no doubt that they acclimatised much
better than those with no previous experience. Several claimed that thin air
was actually better for them than the thicker sea-level stuff! In explaining this,
it seems reasonable to suppose that people who suffer from severe AMS do not
usually return for a second dose, and that those who do return to altitude are
therefore a self-selected group of naturally good acclimatisers. What does seem
true is that a climber who has acclimatised well in the past will continue to do
so on subsequent ascents.

I would like to place on record my thanks to the Himalayan Rescue Associ
ation who provided the facilities at Pheriche, to my wife who translated all
the French, German and Japanese answers into English, and to Tashi Sherpa,
veteran of dozens of Himalayan climbs, who made sure that the majority of
trekkers paid us a visit. And thanks too to the trekkers themselves, some of
whom may well read this article.

Summary
The incidence and severity of acute mountain sickness was studied in an un
selected group of two hundred trekkers at altitudes between eight and eighteen
thousand feet. •

69.5% of subjects suffered from some degree of AMS.
12% were forced to descend or required emergency evacuation.
A noticeable decrease in urine output at altitude meant there was a high

risk of subsequently developing AMS.
Subjects suffering from jet-lag are more likely to develop AMS. The greater

the time-zone change and the shorter the adjustment period, the higher is the
risk.

The majority of subjects were ascending at a rate that most authorities
would consider too fast. At these high rates of ascent there was no correlation
between rate of ascent and symptoms except in the most seriously ill cases who
may have continued to ascend fast even in the presence of definite symptoms.

Nobody ascending at less than 220 m per day suffered from AMS.
In a study of ten subjects, Diamox (acetazolamide) when taken as a pre

ventative reduced the severity of AMS. It did not prevent it.

One hundred years ago
(with extracts from the 'Alpine Journal')
C. A. Russell

'By dint of very great perseverance we artained the summit at 3 p.m. The
thermometer showed 10°F below zero. The view was magnificent beyond all
anticipation. I had made the ascent three times during the summer, but not
until the 31st of January had I seen it to perfection. The immense amount
of snow on the Italian side added much to the grandeur of the scene.'

This account, in a letter to 'The Times', was given by Miss M. I. Straton
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