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The International Society for Mountain Medicine, founded in

1985, has the following goals: to bring together
physicians, scientists and allied professionals interested
in mountain medicine; to encourage research on all
aspects of mountains, mountain peoples and
mountaineers; to organize and co-organize international
scientific meetings and publish a newsletter to spread
scientific and practical information about mountain
medicine around the world.
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FROM THE EDITOR

 am pleased that this edition of ISMM
News includes another selection of
excellent articles for your information
and enjoyment. We have maintained a

truly international feel to our Newsletter through
your endeavours and I am grateful to all those who
continue to contribute to the Newsletter and assist
with the life of our Society. With this edition, I
welcome David Murdoch as Co-Editor to replace
Bengt Kayser who retired with the last edition.
David will continue in his role as Website editor
and will also edit the references pages for each
issue. If you have particular requests or questions
regarding inclusion of references on the references
page, please contact David directly.

If you have friends or colleagues interested in
mountain medicine then please do encourage them
to join the International Society for Mountain
Medicine. The Society needs to keep in touch with
as many members of the mountain medicine
community as possible in order to remain a
representative body. Any subscription enquiry’s
should be directed to Bruno Durrer (address on the
cover). If you haven’t yet paid your 1999
subscription, please do so today.
Please note that with this edition of the Newsletter
the Editors email address has changed. Please use
the new email address for all future editorial
correspondence.

FROM THE PRESIDENT

 any of us have just come back
from the 11th International
Hypoxia Symposium held at
Jasper, Canada. It was as

fascinating as ever regarding all aspects of this
unique congress: the scientific program, personal
encounters and recreational activities in a beautiful
winter scenery. On behalf of ISMM I thank the
organizers, Rob Roach and Peter Hackett and their
team, for their enormous efforts to move the
meeting from Lake Louise to Jasper and to go on-
line with options for registration and submission
of abstracts as well as maintaining the character and
quality of the meeting. We are already looking
forward to the 12th International Hypoxia
Symposium in the year 2001.
At this symposium I had the pleasure to present
the first Scientific Prize of ISMM which consisted
of 1,500 SFR and free travel and registration to the
symposium. The executive committee of ISMM
had chosen Andrew Mark Luks, a student of the
Medical School of the University of California at
San Diego for his paper entitled “Room oxygen
enrichment improves sleep and subsequent day
time performance at high altitude”, published in
Respiration Physiology 113:247-258, 1998. His
co-authors were H. van  Melick, R. R. Batarse, F.
L. Powell, I. Grant and J. B. West. These authors
set up a low-cost unit of a sleeping room for 2
people in which oxygen concentration could be
increased to 24% during the night. They showed
that this amount of oxygen enrichment at an
altitude of 3800 m leads to increased sleep quality,
to less symptoms of acute mountain sickness and
improved oxygen saturation on the following
morning. This paper has practical implications,
especially for people commuting to high altitude
for prolonged work periods as it promises
improved well-being and performance. The paper
will also stimulate research on the at present
unknown mechanism accounting for improved
daytime oxygen saturation after nocturnal oxygen

enrichment. On behalf of ISMM I congratulate A.
M. Luks and his co-authors for their successful
work.
At this occasion I would like to draw the attention
of all researchers in the field of hypoxia and
mountain medicine who are below 35 years to the
Scientific Prize 2000 of ISMM which will be
awarded at the IVth World Congress on Mountain
Medicine and High Altitude Physiology held in
Arica, Chile, from October 1 – 6, 2000. It consists
again of 1500 SFR and free travel and registration
at the congress in Arica. The deadline for
submission of papers is March 31, 2000. Details
will be published in the announcement section of
the next newsletter.
At last I would like to draw your attention to the
first and last page of the present newsletter. On the
first page you will note the changes in editorship
announced above by Andy Pollard. I thank Bengt
Kayser once more for his long-standing
engagement with the newsletter and David
Murdoch for taking over another editorial
responsibility. The last page should remind you
that the annual fees are due. As of today, one
quarter of the members have not yet paid their
membership fees for 1999. A reminder was sent
out last week. I am sure that those who have not
paid yet were just too busy to care about minor
things like membership fees of ISMM. I have no
doubt that you all want to remain with our society
and receive the newsletter. However, I am sorry to
say that those who will not pay or apply for
complimentary membership within the next 3
months will be removed from the mailing list of
the newsletter.

Peter Bärtsch
President of ISMM

I
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GURGLING AND BUBBLING IN THE LUNG.

Alveolar fluid reabsorption and high altitude pulmonary edema

ith this article I would like to
draw your attention to a possible
role of the alveolar epithelium as
one factor that might contribute

to formation of high altitude pulmonary edema
(HAPE). Doing so I am passing over the most
commonly used explanations of HAPE which are
pulmonary hypertension and increased vascular
permeability. Two facts leave the door open for
alternate or additional explanations: (i) Pulmonary
hypertension is more pronounced in HAPE-
susceptibles exposed to hypoxia than in non-
susceptibles, yet, not all susceptibles develop
HAPE (1). (ii) Very often no history of infections
was reported of mountaineers who did develop
HAPE during high altitude exposure, nor were
there any signs of markers of inflammation like
cytokines (1). So, what else is going on? The
above mentioned models explain mainly interstitial
edema; what about the alveolar side?
Fluid balance in alveoli
Before evaluating other possibilities that might or
might not explain HAPE processes involved in the
clearance of fluid from the alveolar space have to be
considered. Since one does not constantly suffer
from alveolar flooding effective mechanisms of
fluid removal have to be assumed. This was
studied extensively on lungs in situ, on isolated,
perfused lung models and on alveolar epithelial
cells isolated from lung tissue that were kept in
tissue culture (12;18). Beforehand, it has to be
pointed out that a significant difference in fluid
balance exists between the fetal and the adult lung:
Whereas in the fetal lung fluid is actively secreted
by distal lung epithelial cells causing the lung to
be filled with fluid, the adult lung is “dry” because
of fluid reabsorption (14).

In the in situ and isolated lung models from adult
animals it was found that instilled fluid is readily
reabsorbed. The site of reabsorption appeares to be
the alveolar space. Addition of inhibitors indicate
the significance of the Na+/K+ pump and of Na+

transporting cation channels in fluid reabsorption
(12,14). Reabsorption could be stimulated by a
variety of substances that were added either to the
instillate or the perfusate. Among the most potent
ones were epinephrine and its analogues acting via
cyclic AMP (12).
From these studies as well as follow up
experiments on isolated lung alveolar epithelial
cells a model of fluid reabsorption was derived (12)
that is similar to many other reabsorptive epithelia
(fig.1): Na+/K+ pumps located in the basolateral
plasma membrane at the endothelial-alveolar
interface of alveolar epithelial cells pump Na+ out
of the cell to keep the intracellular Na+

concentration low. Due to the high extracellular
Na+, pumping generated a concentration gradient
facing into the cell, which allows Na+ to enter via
various pathways located in the plasma membrane
of the apical side of the cell, i.e. the side facing
toward the alveolar space. Those entry pathways
include Na+ permeable ion channels and secondary
active systems transporting different substances
coupled to the transport of Na+ (12). Any Na+ that
entered the cell will again be pumped out by the
Na+/K+ pump. This creates a stream of Na+ as well
as an electrical potential (apical side negative)
across the epithelium that allows chloride to
follow. The reabsorption of NaCl generates the
osmotic gradient that pulls water from the alveolar
to the interstitial side. The pathways that mediate
the movement of Cl- and water are not very well
understood.

Figure 1. Model of NaCl and water reabsorption across the alveolar epithelium.

Na+/K+/2Cl- ... Na+/K+/2Cl- cotransport; Na+/X ... Na+ coupled cotransport;

Na+ ... Na+ permeable cation channels; 3Na+/2K+ ... Na+/K+ pump.

It is not clear yet which of the cells of the alveolar
barrier mediate transepithelial Na+ and water

movements. Alveolar type I cells cover most of the
alveolar surface and would therefore be ideal
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candidates. However, barely any Na+/K+ pumps
have been found there. Alveolar type II cells cover
only a small portion of the alveolar surface. Their
major functions appear to be secretion of surfactant
and repair of damaged alveolar epithelium. When
isolated for primary culture these cells also perform
active Na+ transport from the apical to the
basolateral cell surface that can be measured as
electric current in Ussing chambers (5). During in
vitro maturation alveolar type II cells differentiate
to cells similar in structure and function to type I
cells but still show active transport (4). In both cell
types in culture the reabsorption of Na+ can be
inhibited by amiloride, a blocker of epithelial Na+

channels (ENaC) and of non-selective, Na+ and K+

permeable cation channels (11). Of course,
transport is also blocked by inhibiting the Na+/K+

pump. Other transporters like Na+/K+/2Cl-

cotransport, Na+/H+ exchange, Na+/glucose-,
Na+/phosphate- and Na+/amino acid-cotransport
seem to play only minor roles although exhibiting
quite some activity (11).

A variety of substances was shown to modulate
Na+ transport in alveolar epithelial cells. β-
adrenergic agonists stimulate Na+ reabsorption by
activating apical Na+ entry mediated by the
intracellular messenger adenosine 3’,5’-cyclic
monophosphate (cAMP) (12). Terbutaline effects
on isolated lungs as well as isolated alveolar type
II cells were blocked by propranolol indicating
specific mechanisms (18). Cyclic AMP acts
directly by affecting protein kinases or via calcium
dependent mechanisms (Cai). An increased Cai was
shown to activate cation transport of A549 cells
(9). Non-catecholamine-dependent stimulators of
alveolar Na+ and water reabsorption include various
growth factors like the epidermal growth factor,
transforming growth factor and keratinocyte growth
factor (6;12), which are thought to be involved in
epithelial repair.

Alveolar fluid reabsorption in hypoxia
Recently, several studies documented that hypoxia
might impair alveolar fluid transport. Planes et al.
(17) reported an inhibition of the Na+/K+ pump in a
cell line derived from rat alveolar epithelial cells
after SV-40 virus transformation. We found that in
primary cultured rat alveolar type II cells and a
human lung carcinoma cell line (A549) with
functions similar to type II cells hypoxia not only
inhibited the Na+/K+ pump, but also Na+ entry via
amiloride sensitive pathways and Na+/K+/2Cl-

cotransport (10). Planes et al. (16), reported a
downregulation of the expression of ENaC and the
Na+/K+ pump in primary cultured rat alveolar
epithelial cells by hypoxia. Another very
interesting result comes from Pitkänen et al. (15),
who works on the transition of fetal to adult
alveolar type II cells. These authors reported that
fetal type II cells kept in tissue culture at about 3%
O2 estimated to match the value in the fetal lung
exhibit a low capacity for transepithelial Na+

reabsorption, whereas exposure to 21% O2 activates
Na+ reabsorption considerably (15). They argue that
the increase in PO2 might be significant for drying
the lung after birth (15).

The mechanisms that cause the hypoxic inhibition
of alveolar Na+ transport are not understood. Based
on available results inhibition occurs in an initial
phase by inhibition of transport probably by
inactivation and/or internalization of transporters,
in a second phase by inhibition of protein
synthesis (10). Planes et al. (17) reported an
increased Ca++-entry in hypoxia and that nifedipine,
the drug used successfully to prevent HAPE (2),
also prevented inhibition of the Na+/K+ pump.
However, in primary cultured rat alveolar type II
cells and A549 cells this effect of nifedipine could
not be confirmed (10). It is by now not known to
what extent mechanisms involved in oxygen
sensing by e.g. pulmonary artery smooth muscles
(20) or erythropoietin-producing cells (19) also are
effective in lung alveolar epithelium.

Significance of Na
+

 transport for fluid
reabsorption and HAPE
Reabsorption of fluid from the alveolar space is of
vital significance (3). In the perinatal lung, when
the function of the alveolar epithelium switches
from secretory to reabsorption, the above described
transport systems mediate the removal of fluid
contained in the lungs (14). This process is
stimulated by increased levels of stress hormones
liberated during birth (14). The significance of Na+

reabsorption via ENaC has recently been
demonstrated impressively. Knockout mice with a
deletion of the gene encoding for the α-subunit of
ENaC die within about 40 hours after delivery
since reabsorption of alveolar fluid is entirely
absent (8). Gene recovery results in heterocygotes
with a decreased amount of ENaC protein in
alveolar epithelial cells. However, this seems
sufficient for adequate fluid reabsorption from the
lungs and survival of these mice.
In the adult lung reabsorption has to prevent
alveolar flooding by removal of accumulated fluid,
which is of importance, since the barrier for gas
diffusion has to be kept as thin as possible to
allow proper exchange of respiratory gases. The
role of transport in clearing alveolar edema
particularly of HAPE is unclear. Studies on fluid
reabsorption of the intact human have been
performed (13) but have not yet been applied to
HAPE. It is difficult to consider what might be
going on: If alveolar ion transport is inhibited by
hypoxia in vivo, a diminished rate of fluid
reabsorption has to be expected, which might cause
alveolar edema. This, however, should occur in
HAPE-susceptibles and non-susceptibles as well.
Alveolar epithelial cells of HAPE-susceptibles
might be exposed to an increased degree of hypoxia
because of their blunted HVR and widened
alveolar-to-arterial oxygen difference(1), which
might augment the inhibition of transport (10). On
the other hand, increased levels of catecholamines
were reported in individuals suffering from HAPE
(7). Since catecholamines potently activate fluid
reabsorption in the lung, increased levels might to
some extent compensate for the decreased basal
transport activity. β-adrenergic agents have been
shown to be effective in acute pulmonary edema
(3). However, it has not yet been demonstrated that
these agents can be used to prevent or treat HAPE.
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The results on ion transport across the alveolar
epithelium indicate clearly the important role in
fluid clearance from the alveolar space. However, it
is impossible to state the significance of this
mechanisms in maintaining the fluid balance in the
lung in hypoxia relative to the effects of pulmonary
hypertension and to changes in permeability. It can
be assumed that the “liquid pump” (3) described
above is important as long as the epithelium is
intact, but that it looses its significance with
increasing leakiness.

Heimo Mairbäurl
Institute of Sports Medicine, Medical Clinic,

University of Heidelberg, Hospitalstr.3
Geb. 4100, 69115 Heidelberg, Germany
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TREATMENT OF MOUNTAIN SICKNESS WITH A STATIONARY
HYPERBARIC CHAMBER
Introduction

umtor gold mine is located at
3800-4200m above sea level in
Kyrgyz Republic, Central Tien-
Shan.

Kumtor mine was not developed during the Soviet
Era in view of the many problems related to high
altitude mining.  Acute Mountain Sickness (AMS)
is the most common medical problem at Kumtor
(1,2). A previous study of AMS incidence at
Kumtor mine site (3800-4200 M) that was done
among workers of the Soviet geological team
(1988-1989) revealed  AMS in 52.5% of workers.

Treatment of AMS
Treatment of AMS is fully described in high
altitude medical articles. AMS and more severe
manifestations of altitude illness (HACE and
HAPE) are managed by treatment with oxygen,
descent, dexamethasone and nifedipine (3, 4).
Nevertherless there are some new trends towards
prophylactic and treatment of AMS. They are:

1.Oxygenation of the living quarters. There are
studies describing oxygen enrichment of the room
air up to 28% on altitude. Examples include a few
mines and telescope facilities in Chile.
Oxygen may be utilized by means of liquid oxygen
supply or use of oxygen concentrators (5, 6, 7).
2.Using hyperbaric chamber with ambient air has
been known for many years among climbers. They
use portable hyperbaric chambers, which are bags
inflated by foot pump, eg. Gamow Bag (8). This
system is effective and reliable, but cannot be used
among big populations. For example: at Kumtor,
the workforce increased substantially from about
1,500 employees in early 1996 to more than 2,300
as the project reached peak construction (9).
Since January 1998 we have been using a
stationary multiplace hyperbaric chamber (10) with
ambient air (fabricator: Southern Oceanics, South
Africa). Hyperbaric treatment has been known for
years in surgery, aviation and diving medicine. Our
search in  the literature revealed no references using
stationary multiplace hyperbaric chambers
(SMHC)  for the treatment of AMS. With
hyperbaric treatment we can artificially reduce the

K
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altitude  down to sea level. This enables us to treat
most of the effects of  altitude exposure, therefore
minimizing the need for evacuation of a patient to
a lower altitude. Our data shows improve in the
results of treatment of AMS and decrease of
number of AMS related evacuations from mine
site.
Brief technical description:
SMHC looks like a big fenestrated steel container
with 4 electrical compressors. There are 6
stationary beds,  chair and desk. The patient is able
to move, do office work and communicate through
intercom with medical personnel. All monitoring
equipment is also available inside (ECG,
breathalyzer, etc). Altimeter and manometer on the
front panel show altitude and pressure inside the
chamber. We set intake flow to 200 L/min, and
maintain pressure by regulating the outflow valve
to desired level.
Exhaust valve starts automatically as soon as
excessive pressure builds up to 400 mbar.
The patient is monitored constantly. Table 1 shows
pressures/altitudes ratio inside the SMHC. To
prevent patient from AMS recurrence we descend
the patient to an intermediate level before
discharge.

Table 1: Useful Pressures/Altitudes

sea level          360 mbar
2000 ft            290 mbar
4000 ft            225 mbar (intermediate level)
6000 ft            160 mbar
8000 ft            100 mbar

Treatment protocol.
We evaluated treatment protocols of 72 pts (both
sexes, aged from 22 to 55 yrs) with AMS at
Kumtor mine site. Protocol included routine check
of vital functions (eg. blood pressure check, pulse
rate and oximetry, respiration rate, CBC, ECG)
and Lake-Louise Self Assessment Questionnaire
(11).
The average session time was 4 hours. The follow-
up of patients after 12 and 24 hours was done.
All patients were divided into 3 categories, based
on prevalence of certain symptoms:

1. AMS (general: poor sleep, fatigue, no
appetite, headache) - 47 pts
2. HAPE (respiratory) - 16 pts.
3. HACE (cerebral) - 9 pts.
Second and third group basically included patients
with clinical signs of high altitude pulmonary and
cerebral edema respectively.

Clinical results and discussion:
1. Complete recovery from AMS - 57 patients.
2. Recurrent AMS after 6 to 12 hours - 9 patients,
mostly with neurological manifestation: headache,
dizziness etc. These patients received additional
treatment with acetozolamide, oxygen, decadron
and pain medications.
3. No effect of  treatment - 6 patients, all with
HAPE (high altitude pulmonary edema confirmed
on chest X-ray and ECG). Patients were pressurized
in the chamber to sea level with excellent results
after 5 to 10 hours stay, but rapidly deteriorated
after release.
In terms of side effects, patients have been
complaining of temporary ear pain, so they are now
educated about equilisation to relieve it. We did
not see side effects such as otic barotrauma,
excessive carbon dioxide exposure or pulmonary
hyperexpansion. No patients had claustrophobia.

Medical evacuations (ME) from mine site.
The main referral center from the mine site is about
6 hours drive by Ambulance. With implementation
of the hyperbaric chamber in early 1998 ME were
reduced by 50%. In comparison with the last year
(12) the ratio of ME/AMS  was  87/17 and 57/8
respectively.

Summary
AMS is common problem at altitude. Factors
responsible for AMS are: rapid ascent, increased
physical activity, congenital absence of right
pulmonary artery etc. The illness is managed by
treatment with oxygen, descent, dexamethasone
and nifedipine.    In addition to these methods we
also have been using   stationary        multiplace
hyperbaric    chamber   (SMHC).    With SMHC we
treat most of the effects of altitude exposure,
therefore minimizing the need for evacuation of a
patient to a lower altitude.
The treatment itself is harmless, as no artificial
gases or chemicals are added. Patients can be
assured that they can exit from the chamber at any
time if they so wish. There is no maximum time
limit for treatment.
Hyperbaric treatment has been a very helpful
treatment of AMS and for temporary stabilizing
condition of patients with HAPE, when descent is
not immediately possible, for instance in poor
weather/ road/ transport conditions.

We realize that using a hyperbaric chamber is not a
new mode of treatment, we have just applied old
principles to a modern technique. Anyway, I would
be interested to hear other peoples opinion of using
stationary multiplace hyperbaric chamber for
treatment of AMS.
My particular interest is emergency care (EC) at
high altitude mines. Using this opportunity in
publishing at the ISMM newsletter I would like to
request everybody, who involved in EC to send me
their statistics on emergency care at high altitude
mines in the world.

 Ashirbaev A.A., Le Roux J.M., Arstanbekova
G.A.
Kumtor Medical Clinic
Kyrgyz Republic

All information please send to the following
address:
Dr.  Aibek Ashirbaev
74 Kievskaya street,
Kumtor Medical Clinic
Bishkek,   720000
Kyrgyz Republic
E-mail: aibek_ashirbaev@cameco.com
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OVERUSE FINGER AND JOINT INJURIES OF ADOLESCENT
COMPETITION CLIMBERS - STATEMENT OF MEDCOM UIAA

ntil today, no systematic  medical
data exists about injuries and
overuse problems of adolescent
competition climbers. There is

only one publication by the Austrian Thomas
Hochholzer (1997) showing 5 cases of partial
epiphysiolysis of the PIP-joint in adolescent sport
climbers.

ACTUAL STUDY:
In November 1997 a study involving all adolescent
(13-15 years) Swiss climbing competitors has been
started by the National Institut of Sport. Clinical
and X-ray examination of all participants will be
done. This study is still going on. Up to today,
the intermediate  results have not given evidence of
severe clinical and/or radiological pathology. The
definite results about overuse and X-ray pathology
are not yet  available.

ACTUAL RECOMENDATIONS OF
MEDCOM UIAA:
Regarding the intermediate results of the above
mentioned study for the time being, there are no
medical arguments for changing the minimal

age limits for international climbing
competition events at the time being for juniors:
14 years and for worldcup and masters: 16
years.
For prevention, optimal supervision of the training
by coaches and sport doctors is necessary. Overuse
injuries of the finger joints, tendons and ligaments
have to be recognized and treated as early as
possible. Alternative training schedules have to be
set up if this occurs.
The selection  and construction of difficult routes
with  ergonomic holds prevents overuse injuries
and minimizes the risks of longterm pathology.
The MedCom working group  welcomes expert
advice by medical doctors experienced in the field
of sport-climbing pathology: Please contact the
chairman of the working group directly:

Christian Schlegel, M.D., Chairman MedCom
UIAA working group Sport-/competition climbing,
Swiss National Institut of Sports Science, CH-
2532 Magglingen, Switzerland

April 4, 1998

PEOPLE WITH PRE-EXISTING CONDITIONS GOING TO THE
MOUNTAINS

Official guidelines of the UIAA Medical Commission (Vol 7)

Introduction

his paper is intended for doctors and
interested non-medical persons but
was not originally written for
mountain medicine experts.

As more and more people are taking holidays at
altitude, many of them are elderly, there are going
to be a number suffering from chronic medical
conditions. How should they be advised?

Effect of altitude and the mountain
environment.

U
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At altitude the low barometric pressure means that
the oxygen inhaled is at a lower pressure than at
sea level. This in turn means that the oxygen
transport system of the body is operating under
difficulties and any chronic condition which effects
this system will make matters worse. Thus
diseases of the cardio-respiratory system are
especially likely to interfere with performance at
altitude.

Apart from the effect of altitude itself, the
mountain environment poses other hazards. The
great ranges are situated mostly in under-developed
countries and in wilderness areas where gastro-
intestinal problems are common and medical help
uncertain. Altitude holidays usually involve quite
strenuous exercise and put a strain on the joints,
especially knees, hips and backs. Finally the
different culture and life style of such a holiday
may impose psychological stresses which may be
too much for some people unused to the
difficulties and privations of such a trip.

There is also the consideration that on an
expedition or trek the aphorism, “No man is an
island” applies with greater force than in normal
urban life. One member’s illness affects the whole
team and may even imperil the safety of other
members. Therefore it is ethically imperative that if
a person knows he/she has some pre-existing
condition which might affect his performance, he
should make it known, at least to the leader or
medical officer if there is one.

Specific conditions.
A few of the commonest conditions are discussed
here. Further reading is suggested at the end of the
paper.

Respiratory
Conditions such as chronic bronchitis,
emphysema (COPD) and other lung conditions
which cause breathlessness at sea level are
obviously going to cause even more shortness of
breath at altitude. However asthma sufferers
usually find they have less trouble at altitude.
Although they may be breathing  cold dry air,
which can be a cause of bronchospasm, because of
the absence of the allergens in the air at altitude, in
the majority of cases, they have less wheeze. The
increased sympathetic drive and adrenal steroid
output may also help. They should, of course, take
a good supply of their usual medication.

Cardiac conditions
Clearly patients with symptomatic heart conditions
(e.g. unstable angina, heart failure etc.) should
not go to high altitude, but patients with systemic
hypertension controlled by medication seem not
to be at increased risk nor do patients following
successful coronary bypass surgery or
angioplasty who have good performance at sea
level. Patients with angina controlled by drugs
should certainly consult their cardiologist before
considering an altitude trip. The question of
whether altitude is a risk factor in the aetiology of
coronary occlusion in previously asymptomatic

people, is unknown but the best evidence is that it
is not a significant factor.

Blood disorders
Patients with anaemia will be more short of breath
at altitude and some women may have low iron
stores so would benefit from taking iron tablets
when going to altitude. But for the majority of
people these and vitamins are unnecessary. Patients
with bleeding or clotting problems should not go
to altitude. Although the effect of altitude on the
clotting system is debated the remoteness from
medical help is reason enough to advise caution.
Similarly patients on anti-coagulation therapy
for any reason should probably be advised to
choose a holiday where medical help is readily
available. Patients with sickle cell disease also
should not go to altitude. Even with sickle cell
trait there is a 2030% chance that altitudes above
2000 m may trigger a crisis. Aspirin is taken by a
number of people going to high altitude with the
idea of reducing any risk of thrombotic problems
due to the high haematocrit of altitude. We have no
evidence either way for this practice but the usual
precautions in taking aspirin (or any NSAIDs)
must be stressed.

Endocrine disorders

Diabetes mellitus
Altitude itself probably does not have any effect of
diabetes and many diabetics have enjoyed holidays
in the mountains. However the increased exercise is
likely to reduce the insulin requirements and, if
this is not allowed for, hypoglycemia is a risk.
Both the patient and companions need to be aware
of the risks of hypo- and hyperglycemia and know
how to recognize and treat these problems in the
absence of medical help.

Steroid therapy.
Patients who have been on steroid replacement
therapy for adrenal failure, should increase their
steroids on going to altitude to cover the increased
requirement due to the stress of  altitude.

Gastro-intestinal disorders

The commonest medical problems amongst
trekkers are usually diarrhoeal disorders and anyone
with a chronic pre-existing condition of this sort,
e.g. Crohn’s or ulcerative colitis should probably
not plan this sort of holiday. Peptic ulcer should
be treated before going into the high mountains.
Similarly conditions such as hemorrhoids, fissure
in ano etc. considered trivial at sea level can cause
real problems in the mountains  and need to be
dealt with before the trip.

Neurological conditions
Migraine. Many migraine sufferers find that ascent
to altitude triggers an attack, often a severe one
with neurological symptoms. It can be difficult to
distinguish this from AMS or even HAPE
although the headache of AMS is not usually
unilateral, as it is typically in migraine.
Migraineurs should take a supply of the drugs that
usually help them and use the drugs at the first
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sign of  an attack. If in doubt about the diagnosis,
especially if symptoms persist after using drugs
which normally relieve symptoms, the patient
should be treated as for AMS or HACE.

Cerebro-vascular disorders.
Patients with known or suspected cerebro-vascular
problems such as TIAs, previous strokes or carotid
artery stenosis should probably be advised against
altitude travel because of the risk of thrombosis
with the high haematocrit.

Epilepsy.
Contrary to what might be expected, there is no
evidence that altitude increases the risk of an
epileptic seizure, so patients who’s epilepsy is well
controlled can enjoy holidays at altitude with the
same confidence as would apply to hill walking at
low altitude.

Joints and ligaments
A trek, particularly long down-hill sections, will
reveal even slight weaknesses in weight bearing
joins. Again this is not due to altitude itself and
would-be trekkers can test themselves out at low
altitude. Non-steroidal anti-inflammatory agents are
valuable in this area and a good supply of various
drugs should be taken. They should be started early
(taken on a full stomach) and in adequate dosage
rather than being heroic about the pain.

ENT and dental problems
Nasal polyps which interfere with breathing
should be dealt with prior to the trip as should any
outstanding dental problems. Dental abscesses
seem to be very common at altitude, possibly as a
reflection of reduced immune function. They can
usually be kept under control by antibiotics until
return home.

Mental outlook
For the majority of people venturing into the high
mountains is a wonderful experience even if, at
times, the conditions are harsh and uncomfortable.
Most have graduated via family trips into the hills,
short camping trips near home, hill walking etc.
But some suddenly get the idea that they want to
make some big trip with no previous experience
and have quite unrealistic ideas of their own
performance. Sometimes all works out well and
they adapt to what is a very different life style with
no problem but others are clearly psychologically
quite unsuited to it and become psychiatric
casualties, to the distress of themselves and their
companions.

Summary
An account of this sort inevitably focuses on the
gloomy side. Many people with chronic conditions
can nevertheless enjoy holidays in the mountains.
The important thing is to assess the situation
realistically, take advice, be honest with oneself
and one’s companions and tailor the trip to one’s
abilities.

J. S. MILLEDGE
Hertfordshire, UK

Ward, MP, Milledge, JS and West, JW. (1995)
High Altitude Medicine and Physiology 2nd Ed.
Chapman & Hall, London  p543-53.

Hultgren, H. (1997) High Altitude Medicine.
Hultgren Publications, Stanford. p424-70.

Pollard, AJ and Murdoch, D. (1998) The High
Altitude Handbook.  2nd Ed. Radcliffe Press.
Abingdon. p67-73.
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ARE ALTITIUDE OEDEMAS, COLD INJURIES, EXHAUSTION AND
DEATH DURING RESCUE "ACCIDENTS" OR "ILLNESS"?

Results of a Multidisciplinary Working Group „The Definition of Mountain
Accident“- of the Austrian Society for Mountain and Altitude Medicine.

n the past the definition of
“ACCIDENT” on which the majority of
accident insurance contracts are based,
has proved inadequate for the

assessment of alpine injury, and has therefore
become highly controversial. The question as to
whether occurrence of  “Alpine Injuries”, such as:
Altitude Edemas, Cold Injuries, Exhaustion as
well as Death During Rescue, are to be classified as
“accidents” or “illness”, has so far, for obvious
reasons and in some specimen cases, led to rather
one-sided interpretation by accident insurers.
The so called “Accident Perception”, as
predominantly applied by insurance companies,
reflects a purely arbitrary and unrealistic attempt at
a definition which, in Austria for instance as well
as in some other European countries, even lacks
any legal basis. This crucial deficiency lies in the
fact that it lacks any objective justification. It
therefore appears to be not only controversial, but
also technically incorrect. This is often a highly
restrictive partial interpretation, and stands all too
frequently in contradiction to the actual facts of the
events.
The crucial questionable element of this customary
“”Accident” perception seems to be practically
untenable, and therefore an inadmissible
demarkation between “illness” and “accident”. This
arbitrary differentiation is not logically possible
because these terms have so much in common that
they both reflect occurrences that unexpectedly
affect a person in variance with the normal course
of events. Furthermore, arbitrary, artificially
constructed and thus unrealistic interpretations of
terms such as “causality”, “damage from outside”
and “suddenness”, are being used.
The deficiency of this “accident” perception leads
to considerable misunderstandings when entering
into an insurance contract. It can be of vital
importance particularly for those involved or for
their surviving dependents if compensation is
denied by insurance companies on the grounds of
technically untenable arguments. Since this
dilemma is quite obviously also based on
misleading accident-specific and medical
perceptions, it is high time to define, clearly and
unmistakably, these terms, at least in the field of
Alpine Accidents.
The Austrian Society for Mountain and Altitude
Medicine is an internationally recognised body of
experts. It has entrusted a multi-disciplinary

working group consisting of experts in insurance
matters, alpine law, as well as highly competent
experts in alpine medicine with the thorough
investigation of this matter and a clarification of
the associated problems. In January 1998,
following extensive work on this subject, this
body reached the following conclusions:
Altitude Edema, Cold Injuries, Exhaustion and
Death during Rescue are, in the context of an
"Extended Accident Perception", to be classified
as "Alpine Accidents", if and when:

•  injury occurs within an acceptable space of
time, and as a direct result of external/third
party causes;

•  and also, in an "alpine" context,
uncommon disorders (such as hypothermia,
hypoxia) coincide with exceptional
unexpected situations e.g. loss of way, loss or
failure of equipment, including thermal
protection, unsuccessful rescue attempts, etc..

From an alpine-technical and accident-medical
point of view there will therefore be, in future, an
urgent requirement for this clarification to be taken
into consideration. This is not only with the
compilation of insurance contracts but also for the
assessment of evidence in connection with legal
opinion on alpine injuries in the sense of an
Extended Accident Perception.
There are already individual contracts with certain
accident insurance companies that include this
extended "Accident" perception, as defined above.
When negotiating an accident insurance contract it
will therefore be of vital importance to ensure the
inclusion of relevant commitments in the "Terms
and Conditions".
In future, no accident insurance contract should
be entered into which does not explicitly confirm
the "Extended Accident Perception". There is
good reason for hope that due to the growing
Europe-wide competition, even restrictive accident
insurance companies will have to adapt their Terms
and Conditions to conform to these new standards,
so as not to face severe competitive disadvantage.

Franz Berghold
Univ.-Doz.Dr.Franz Berghold
Austrian Society for Mountain an Altitude
Medicine, A-5710 Kaprun 130, Tel
0043/6547/8227   Fax 0043/6547/7772
E-mail: bergi@eunet.at
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INTERNATIONAL PORTER PROTECTION GROUP (IPPG)

n 7th September 1998, IPPG
organized a Conference on Porter
Safety in Kathmandu: Sixty
people attended the conference

including trekking agents (some of whom
supported the conference financially), embassies,
press and radio reporters, social activists, HRA
(Himalayan Rescue Association), KEEP, etc. thus
raising awareness of the issue. Among many points
raised at the conference, one of great importance
was that porters are just as susceptible to altitude
illness as westerners, and more so to hypothermia
and frostbite. They also are more likely to suffer
from chronic illnesses (bronchitis, anemia, worm
infestation, TB, etc). The Canadian Consul pointed
out the dangers of too many "porter horror stories",
especially on the Internet. There is a chance that it
may become a "cause celebre" and result in a beat
up, resulting in a collapse of the trekking industry.
In which case, the porters would be out of work,
which is definitely not a solution for them... This
is what occurred with the carpet industry and child
labor. One suggestion was that a "statue to the
unknown porter" be erected to raise awareness of
the porters who have died while carrying for treks
and expeditions (comm. Doug Scott).
IPPG will hold another event next Sept/Oct. in
Kathmandu.
As a consequence of the conference: Several articles
appeared in the Nepali press. TAAN (Trekking
Agents Association of Nepal) has been approached
in writing to endorse the five basic guidelines on
porter safety that IPPG advocates.
A suggestion made to them was they endorse the
"happy porter" logo (i.e. trekking agencies may use
the IPPG "happy porter" logo if they put their
commitment to those five guidelines, in writing).
Other related activities that have happened this
year: Last Christmas, the local reps of the Manang
Rescue Fund organized a fundraiser in Manang
itself (this fund is used to pay local people who
have rescued porters in difficulty). "Death of a
Porter" has been published in two British

trekking/climbing magazines, which provoked
discussion in the mail column.
Other IPPG activities on the way: Plans for a
documentary on the life of a porter are under way.
Himal magazine (South Asia) is doing a piece on
IPPG and the conference. One immediate aim is to
develop a home page and ultimately a web site
devoted to this issue. If anyone of you has the
time, energy and expertise to do this please let me
know.
If anyone of you have any ideas, suggestions, etc.
IPPG would very much like to hear them. IPPG
can only make a change if we all work at it.

Jim Duff

The contact addresses of the various representatives are as
follow:

NEPAL representative:
Prakash Adhikari, c/o HRA (Himalayan Rescue Association)
PO Box 4944, Thamel, Kathmandu
e-mail: hra@aidpost.mos.com.np

International Coordinator and AUSTRALIA representative:
Dr Jim Duff, Box 53, Repton, NSW, 2454, Australia.
Ph (0266) 534 241, fax (0266) 550 266, e-mail:
duffbel@omcs.com.au

UK representative:
Ed Cartwright, 151 Wakehurst Road, London SW11 6BW, UK.
Ph and fax (0171) 223 5180.

FRANCE representative:
Dr Nicolas Peschanski, 1 bis Boulevard de la Paix, 91300
Massy, France
Ph (0160) 113772, e-mail: Dr_Peschanski@hotmail.com

USA representatives:
Dr Jim Litch, 15679 Heather Ridge, Clinton Twp., MI  48038-
1669  USA
e-mail: jlitch@yahoo.com
Dr Torrey Goodman, 1245AA Lapapa drive, Kailua, Hawai,
USA 96734
ph (808) 263 3700, e-mail: tgood808@lava.net.

A web page is under construction:
http://www.users.omcs.com.au/duffbel

INCREASED POLYCYTHEMIA; ALLY OR FOE IN THE CONQUEST
OF MOUNT EVEREST?

ernardo Guarachi, 45 years old, has
traversed the realms of history by
being the first Bolivian to reach the
Everest Summit.

But from the medical point of view, he has
reached, in our opinion, a much higher
significance. Bernardo is the best known mountain
guide in Bolivia. He has summited Illimani (6490
m), 170 times and of course all the other important
mountains in Bolivia and South America including
Aconcagua, Chile (6959 m), with no
supplementary oxygen. He is a descendant of the
Aymaras and has made his conquest as a sole

representative of Bolivia, with little funds, joining
groups from other countries.
On his first attempt back in 1994, he had a normal
hematocrit of 56%  (average saturation of 92%) for
3510 m, but we noticed that he had small positive
slope on the plateau of the single-breath nitrogen
washout curve, because of uneven ventilation. On
that occasion he did not reach Everest summit, but
reached Mount Makalu  without any supplementary
oxygen.
Four years later, and four months prior to his
second successful attempt on May 25, 1998, he
had a hematocrit of 70% and an average saturation

O
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of 90%. His many ascents (some even with flu),
may have probably injured some alveolar areas of
his lung. Life insurance was rejected because of the
increased polycythemia. We told him that this
polycythemia was a compensating mechanism to
his mild pulmonary function alteration, as we
sustain in our concept of chronic mountain
sickness (CMS), and advised him not to spend a
week in Berlin, Germany prior to ascent, as he had
planned to attend a ITB gathering there. He could
not avoid such compromise, but reduced his stay
to two days. Nutrition with proteins and
carbohydrates was instructed.
The ascent was troublesome. Ironically, he rented 3
tubes of oxygen but once on the mountain, he
found out that two were _ full and one only _ full.
Plus the Sherpa accompanying him also needed
oxygen. He eventually went down to rent other
tubes and he only used 1 liter/minute (our advice),
on his climb from camp 4 to the south summit
where he stayed 15 minutes with oxygen and due
to lack of climbing equipment was unable to reach
the top summit and returned to camp 4. On his
way down, at 8500 m he took off the oxygen mask
because he noticed that he was hyperventilating too
much and felt better.  He made a successful
reascent with 1 liter per minute initially and raised
to 2 liters near the summit on the next try. At the
summit (8848 m), he took off his oxygen mask to
place the Bolivian flag, and remained without it for
about one hour (risky, we now think and it
surprised us too), while the other 2 Singapore
climbers kept them on. He holds two records (as
we have been told) of fast ascent and descent the
same day from summit to base camp and
permanence without oxygen at the top, where he

affirms he "breathed better without the oxygen
mask". We don't know the specific type of mask
used and we lack an explanation.
For us, Bernardo proves that increased
polycythemia was indeed beneficial and an ally in
tolerance to extreme hypoxia. It compensated for
his mild uneven ventilation. A check-up two days
after his return to La Paz, showed that his
hematocrit was 62% (probably due to deficient
nutrition, fundamentally on rice) and a chest x-rays
with some fine nodular spots in both lungs. This
observation, we feel is an important contribution to
the concept that increased polycythemia, is a
compensatory mechanism of adaptation of the
organism with anatomical or functional impairment
of the lung in a chronically hypoxic environment
[1,2]. In the case of Bernardo with minimum
impairment but significative increase of the
polycythemia, due to the altitude effect. It further
sends the message to those suffering from chronic
mountain sickness at high altitude, not to fear their
increased polycythemia, since it is beneficial for
their residence at high altitude, provided their lung
and/or heart disease is well taken care of.

Gustavo Zubieta (Sr)  and  Gustavo Zubieta (Jr.)

Permission from Bernardo Guarachi was
received for publication of this article.

1. Zubieta-Castillo, G. & Zubieta-Calleja G
(1996). New concepts on Chronic Mountain
Sickness. Acta Andina, Vol 5:1 pp 3-7.
1. CMS in
www.geocities.com\CapeCanaveral\6280.

APRIL CASE DISCUSSION

Case
25 year old Sherpa developed high
altitude cerebral oedema at 5000m
on the Mera La in Nepal whilst
acting as a porter on a commercial

trekking expedition. His illness was noticed by the
trek leader and he was evacuated by helicopter and
made a full recovery. As 'compensation' he has
now been offered a place as a high altitude Sherpa
on a commercial expedition to Mount Everest. You
are the expedition doctor. What would you advise?
What is the risk of a second attack of HACE?
Whatever you advise, the Sherpa decides to climb
because of the financial benefits of the job. What
would you do?

Nawang Sherpa. USA
1. Nowadays, with the commercialization of

trekking, anyone can become a “Sherpa”. Any
Sherpa who is born in Khumbu and has been
living there should be very well adapted to
that altitude 5000m by the age of 25yrs unless
he has got some physical problems so I think
it is very importent to know his history.

2. Recently most of the lowlander Sherpas have
been doing very well in climbing, with my

personal knowledge the lowlander Sherps
spend most of their time around Khumbu at
their Sardar's (Trekking leader) house as a
helper and that might be one reason that they
are very well adapted to high altitude.

3. It would be good to know whether there is a
history of URTI during the Mera trek.

4. Risk for second attack is still high.
5. I would not suggest that he should go above

5000m but he could try it with careful
acclimatisation.

6. If it really is a problem with compensation and
financial  difficulties, then I would suggest
that he becomes a helper at the base camp,
because that is good  for him and good for the
expedition team

James Milledge, UK
The question here is, "What is the risk of
recurrence of HACE?"  It would be interesting to
know the rest of his altitude history. Does he suffer
from simple AMS on ascent or was this a one off?
The impression is that whilst HAPE has a high
recurrence predictability, in the case of AMS and
probably HACE the predictability of recurrence is
not so certain. That said, I am sure that this Sherpa
is at a higher risk of HAPE than the average. Since

A
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he is determined to go on this Everest expedition
the important thing is to be on the look-out for the
first signs of trouble and to warn the leader and
sirdar of his vulnerability. They should avoid his
being on his own or in a situation where early
signs of HAPE might be overlooked.

Shigeru Masuyama, Japan
We know even highlanders develop
AMS/HAPE/HACE.  However, HACE at 5000m
in healthy highlanders is rare.  If the young Sherpa
was born and grown up at altitude, he might have
some chronic illness.  If so, he should be examined
and treated before trying extreme altitude.  
In case of a lowland Sherpa, born and grown up at
Kathmandu or lower, AMS/HAPE/HACE could be
possible as frequently as in lowlander porters.  In
this case, he will not show good performance at
high altitude.
When I was a Kangchenjunga expedition doctor, I
made a medical check on the candidates of  high
altitude Sherpa and omitted one sick Sherpa who
was suspected of having pulmonary tuberculosis. If
I am a leader or a doctor of the expedition, I will
tell the Sirdar, a Sherpa leader, to exclude him
from high altitude Sherpa of this expedition.  He
will be able to work as BC staff such as a kitchen
boy.

John Severinghaus,  USA
HACE in a Sherpa.  Literature suggests that HACE
is not as likely to repeat with each ascent as is
HAPE, and even that is not a dominant effect.  As
HACE may be related to hypoxically induced
VEGF as step 1 of angiogenesis, it is worth noting
that the expression of VEGF peaks at 1-2 days and
then falls despite continued severe hypoxia (in
rats).  Slower ascent, less stressful work, less
heavy lifting especially early in his climbing
should help protect him.  It is probably worth
having oral dexamethasone to take at the first sign
of AMS or HACE.

David Hillebrandt, UK
I was going to hit the papers and books to ensure
that I got the correct up to date data on recurrence
of HACE but why bother? You have all that data
and the academics can comment on the basis of
data. I will comment as a G.P. !  
This is comparible with putting an E1 leader on a
poorly protected E5 climb that gets harder as one
gets higher. He falls 80ft up and is just held by a
poor RP 6ft above the ground. As compensation
for the shock you then offer him £1million to solo
the full 120ft route.  I would recommend that the
person offering him the "compensation" be
urgently referred to a psychiatrist. This shows a
total lack of insight into cultural motivation to
climb on commercial expeditions. As the
expedition doctor on the trip I would feel it
essential to "resign" since I would not personally
want to climb at high altitude with a group of
people with so little understanding of high altitude
problems and so little empathy with the culture
they are visiting. I would not only be worried for
all their Sherpas safety but also for my own safety
if I were with them. I would put the reasons for my
resignation in writing and outline the medico legal

(and more important ethical) obligations of an
expedition doctor.
If this Sherpa genuinely wanted to go high again I
would be happy to be with him on a non
commercial trip where we could go at our own
speed and turn round when we felt it sensible. I
would educate him in the use of dexamethasone to
"buy time " for descent ( and nifedipine ) and
would carry it with me but not issue it to him in
case he later used it to go high when he should be
descending.
I have a horrible suspicion that this may also be
based on a real case.

Ken Zafren, USA
HACE can recur, but many people have developed
HACE and gone on to climb to high altitude later
without problems.  I would recommend a very
conservative rate of ascent, initially.  I would make
sure that someone responsible monitors this Sherpa
during the climb.  I would be encourage him not to
conceal symptoms for fear of being told to
descend, and  I would apply the same rules to him
as to all climbers: do not ascend with any
symptoms of AMS and descend immediately if he
develops severe symptoms of AMS, especially
altered consciousness or ataxia.  I don't believe that
there is any effective prophylaxis for HACE,
although he could use acetazolamide to speed
acclimatization.  Dexamethasone should certainly
be given in the event he develops HACE, but its
use should not delay descent.

Buddha Basnyat, Nepal
The term Sherpa may be used loosely here meaning
any porter and not necessarily an ethnic group
which would make a difference here as our
observations from the HRA aid post in the
Khumbu indicate that non Sherpa porters are
frequently seen in late stages of AMS ie in full
blown HACE. There are several reasons: they do
not want to talk about AMS for fear of losing their
job and having to descend; they may be unaware of
this disease entity altogether; some have been
known to run up to base camp from Lukla in a day
and present with full blown HACE, thinking that
this entity (AMS) does not exist in the native,
only in the tourist.
I would tell the trip doctor to keep close tabs on
this "Sherpa" if he is going up again so that the
doctor knows if he has initial symptoms of AMS
for which descent and longer time for
acclimatization will do the trick.
The ethnic Sherpa due to their hard work and
resourcefulness have moved up the trekking and
climbing heirarchy so that they no longer are load
carrying porters but true mountain guides.

Robert Schoene, USA
Tough decision. Might let him go but limit his
peak altitude. Would just hate to risk his getting
caught up high in bad weather as his HACE is
Evolving. Make him your sirdar so that he won't
go high!

David Shlim, USA
1.  Is the person in question actually an ethnic
Sherpa?  It has become confusing in recent years as
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the term Sherpa refers to both an ethnic group and
a position on trek.  Whereas Sherpas tend to be
relatively altitude-illness resistant, other ethnic
groups, such as Tamang, Rai, Limbu, and Gurung
get altitude illness just like foreigners.  If he is not
a Sherpa, the fact that he got apparent cerebral
edema while ascending Mera La would not be too
unusual, depending on the rate of ascent.  If he
flew into Lukla and ascended the Mera La the next
day, many people get ill on that itinerary.  If that
were the case, it shouldn't necessarily disqualify
him from future employment with a better
acclimatization schedule.
If the person is a Sherpa, that is a bit more
worrisome, although one would need to know the
circumstances under which he got sick--had he been
in Kathmandu for a number of weeks and then flew
rapidly to altitude and carried a heavy load.
2.  If the person is a Sherpa (or even if he is not),
one would want to be extremely skeptical about the
diagnosis.  There have been many cases of "altitude
illness" among porters that were not compatible
with what we know of altitude illness.  Some of
these involve getting sick while descending after
weeks at altitude, and others involve symptoms
that were not compatible with AMS.  So, again,
before disqualifying this person from further
altitude employment, one would need to find out
exactly what happened.  Don't misinterpret what
I've said:  porters do get altitude illness and they
do die from altitude illness; it's just that, like with
any other medical condition, one needs a careful
history in order to be certain of the diagnosis.

John English, UK
The Sherpa's livelihood depends on portering he
probably should risk it?

Peter Bartsch, Germany
To advise this Sherpa it would be important to
know the exact circumstances, like history of
previous exposures and rate of ascent when HACE
occurred. This will give some information on the
chances for a second episode. But a mountaineer
that happens to be especially susceptible for HACE
could give it a try if he strictly follow the golden
rules for avoiding death from high altitude illneses.
namely:
1. If you have any symptoms that do not

disappear after a day of rest you must descend.
2. Never ascend with any symptoms to a higher

altitude
3. Never move alone on the mountain.
I would give dexamethasone to be carried by the
accompanying person for situations when descent
is not possible due to environmental conditions.
Of course, this is an advice for a normal team
member. In the case of a high altitude Sherpa it is
different because chances are big that he cannot do
his job when sticking to these rules. I would not
want employ him. If he goes anyhow he should at
least take Diamox plus consider all the
recommendations for the normal team member. I
would not give him Dexamethasone for prevention
but have the drug in reserve for treatment at high
altitude in case additional oxygen is not available.   

CORRESPONDENCE

ditor,
Soon after attending this past
Summer's ISMM Congress on
Mountain Medicine in Japan, I

became interested in the possibility of starting a
"new researchers" forum for the ISMM for
students, resident physicians, or young scientists.
As a physician-in-training myself, and living in the
relatively flat central United States, I have found it
difficult to find colleagues with similar interests in
mountain medicine.  It seems that the future of this
specialty is based on increasing awareness in the
scientific community, encouraging research by
younger scientists, and the passing on of
knowledge gained by those who have made the
field of mountain medicine what it is today.
Hopefully, an effort to address the concerns of
those new to the field would benefit both the future
and growth of mountain medicine.  Exactly what
form this could take, I don't know.  The ISMM

newsletter is an excellent resource for those in the
field, and perhaps a section specific to younger
researchers would be appropriate.  Maybe
sponsored fellowships for young researchers, a
mentorship program, or soliciting research projects
that could use help would be feasible.  Perhaps,
just providing contacts with those already
established in the field who are willing to offer
advice or guidance is enough.  Nonetheless, I'd be
interested in hearing if anyone thinks this idea
would be filling a need.  Also, suggestions or
comments as to how it would be manifest are
welcome.

Larry O. Smith, MD
3250 Belle Court
Royal Oak, MI 48073 USA
248.435.3080
Email:  larryosmith@hotmail.com
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BOOK REVIEW

Going Higher: Oxygen, Man and Mountains
Charles Houston, The Mountaineers, Seattle,
1998. US$16.95

t was a great pleasure at Christmas to
receive a copy of the new edition of
Charles Houston’s book on high
altitude medicine and physiology.

‘Going Higher: Oxygen, Man and Mountains’
began life in 1980 as ‘Going Higher: the story of
man and high altitude’. This fourth edition is
largely re-written and a useful new addition to add
to the increasing array of books on the subject.
Houston’s enthusiasm for mountains and the
physiology of hypoxia shines through in his new
edition. The advertising blurb that appears on the
flyer about the book notes that Houston has been
doing mountain medicine for “more than 50
years”.........and he seems to be still doing it.
The book is divided into four sections: the
atmosphere, basic respiratory physiology,
mountain sickness and a chapter on prevention and
treatment of altitude illness. There are 35 figures
and 9 tables and a series of appendices provide a
glossary, selected bibliography, and biographical
data about historical figures. The book is well laid
out with very good line drawings and photographs
(black and white) throughout. My only criticism of
the book design is that the cover is too flimsy.
After a few train journeys travelling to London
mine had already lost its shape.
Houston covers the most important topics
concerning the physiology and medicine associated
with altitude hypoxia, limiting himself to a
discussion of the problem of oxygen lack rather
than considering other aspects of mountain
medicine in any detail. It is hard to find much that
is missing from the text. Houston introduces
historical figures from respiratory physiology and
mountain medicine throughout and describes the
‘Operation Everest’ series of high altitude research
studies in some detail. As a paediatrician, I was
disappointed to find no serious consideration of
children in the sections on acute mountain sickness
or high altitude cerebral oedema since the problem

of children at altitude is an increasing one.
However, as the title suggests, this book is mainly
concerned with mountaineering.

In the preface, Houston states that the book is
directed at a wide audience, and, indeed, the
language makes the text accessible to the educated
lay person as well as the interested medical
mountaineer. This is no easy task. Houston’s book
translates the dry physiology and medicine of high
altitude hypoxia into a compelling narrative and
his chatty style makes it a user-friendly text. One
of my favourite lines (which sums up David
Murdoch’s article in the last edition of this
Newsletter) says

“.......there’s a lot of wiggle room in defining “too
high and too fast”.”

There are now several books around which provide
information about high altitude physiology.
Houston’s book will suit those who seek a ‘down-
to-earth’ explanation about high altitude in plain
language. With the increasing numbers going to
high altitude regions of the world, the potential
audience is huge. It is also a great undergraduate
text for students from many different disciplines,
including medicine, who are doing projects on
high altitude, and need some background
information. For the high altitude physiologist,
‘Going higher’ will not replace the extensively
referenced English language texts like Hultgren, or
Ward Milledge & West or Heath & Williams but
these three books have a small market and are not
affordable or so accessible for the lay-enthusiast to
dip into. At US$16.95, Going Higher is one of the
better priced High Altitude books and represents
excellent value.
If you want an easy-to-read, affordable book about
altitude medicine and physiology, you will enjoy
reading this one and might want to recommend it
to your patients.

Andrew J Pollard ,UK

FORTHCOMING MEETINGS

6th International Society of Travel Medicine Conference:
Montreal, June 6-11th 1999

Details from:
ISTM, PO Box 871089, Stone Mountain, Georgia 30087-0028
USA. Phone 770-736-7060, Fax 770-736-6732, email:
bcbistm@aol.com   

World Congress III on Wilderness Medicine
Whistler, British Columbia (Canada)  August 7-12, 1999

Details from: Dian Simpkins, Wilderness Medical Society
3595 East Fountain Blvd., Suite A-1, Colorado Springs, CO
80910 USA.  Sponaored by the Wilderness Medical Society,
ISMM and International Society for Trave; Medicine.
Phone 1.719.572.9255,

Fax 1.719.572.1514
e-mail:  dian@wms.org 

27th Annual meeting of the international society on oxygen
transport to tissue 28th August-2nd September 1999

Details from:

I
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Harold Swartz MD, President ISOTT, Center for the Study of
viable systems, Dept. Diagnostic Radiology, Dartmouth
Medical School, Hanover NH 03755
http://www.dartmouth.edu/~eprctr/isott99/firstann  
.html  

4th World Congress on Mountain Medicine and High Altitude
Physiology, Arica, Chile 1st-6th October 2000

Details from:
Claus Behn, Physiology and Biophysics, ICBM, Faculty of
Medicine, University of Chile, Independencia 1027, Santiago,
Chile Phone: 56-2-678-6215; Fax 56-2-777-6916; email
cbehn@machi.med.uchile.cl  

MOUNTAIN MEDICINE COURSE ADDRESSES

If you run a course and would like information included in
ISMM News or if you have been on a course and would like to
make comments about it please contact (updated February
1999):

Dr. Patrick Peters
E-mail:    petersp@medinf.mu-luebeck.de   
Complete new postal address/phone/fax/e-mail to be
announced shortly

Address list of course organisers

Austria
Österreichische Gesellschaft für Alpin- und Höhenmedizin
(ÖGAHM)
Univ.-Doz. Franz Berghold, Postfach, A-5710 Kaprun 130,
Austria
Phone: + 43  6547  8227,  Fax.: + 43  6547  7772
E-mail:    bergi@eunet.at  

France
#  ARPE, Association pour la recherche en physiologie de
l’environnement
UFR de Médecine, 74 rue Marcel Cachin, F-93017 Bobigny
cedex, France
Phone: + 33  1  48387757 Fax.: + 33  1  48387777
E-mail:   richalet@smbh.univ-paris13.fr  
#  Prof. Pierre Girardet
Département d’ anesthésie-réanimation 2, Centre Hospitalier
Universitaire de Grenoble, Hôpital Albert Michallon, BP 217,
F-38043 Grenoble cédex 09, France
Phone: + 33  76765426 Fax.: + 33  76765183
#  Prof. Ch. Virenque
CESU de Toulouse, Hôpital Purpan, F-31059 Toulouse cédex,
France
Phone. + 33  61772490, Fax.: + 33  61777451

Germany
Prof. Dr.med. P. Bärtsch
Universität Heidelberg, Medizinische Klinik und Poliklinik,
Abteilung für Sport- und Leistungsmedizin, Gebäude 4100,
Hospitalstrasse 3, D-69115 Heidelberg,
Phone: + 49  6221  568101, Fax.: +49  6221  565972
E-mail:  peter_bartsch@med.uni-heidelberg.de

Italy
#  Dr. Carlo Vettorato
Soccorso Alpino Valdostano, Ospedale di Aosta, Via Ginevra
3, I-Aosta, Italy
Phone: +39 165 304660
#  Prof. Dr.med. C. Angelini
Universita’ degli studi di Padova, via Giustiniani, I-35128
Padova, Italy

Phone: + 39  49  8213610, Fax.: + 39  49  8751770
E-mail:    Angelini@ipdunidx.unipd.it  

The Netherlands
#  Dr.med. Franken Marco
Groen van Prinsterlaan 27NL-2271 EM Voorburg, The
Netherlands
Phone: +31 70 3860010, Fax: +31 70 3868297
E-mail:    marcof@mail.voice-consultoucy.com    
#  Dr.med. Heleen Meijer
Brouwersgraacht115f, NL-1015 GD Amsterdam, The
Netherlands
Phone: + 31  20  6391302, Fax.: + 31  20  6391302
E-mail:    H.Meijer@antenna.nl  

Spain
#  Prof. Dr. J. R. Morandeira
UMI, Unidad mixta de investigacion, Hospital Clinico
Universitario , „Lozano Blesa“, Universidad de Zaragoza, C/.
Domingo Miral,s/n., E-50009 Zaragoza, Spain
Phone: + 34  76  761239, Fax.: + 34  76   761238
E-mail: jmorand@posta.unizar.es  
#  Universitat Autonoma de Barcelona, Postgraduate program
Director: Dr. A. Ricart de Mesones
iemm, Institut d’Estudis de Medicina de Muntanya
Dr. Castelló Roca, Muntaner 231 2-2, E-08021 Barcelona,
Spain
E-mail:  ricart.demesones@bcn.servicom.es  
Homepage:    http://www.iemm.org  
Secretary: RCT Asociados
C/ Aulèstia i Pijoan, 12 baixos, E-08012 Barcelona, Spain
Phone: + 34  93  4156938, Fax.: + 34  93  4156904
E-mail:  rct@rct-congresos.com    

Switzerland
Dr.med. Bruno Durrer, President of the MedCom UIAA,
Arztpraxis, CH-3822 Lauterbrunnen, Switzerland
Phone: + 41  36  8562626, Fax: + 41  36  8562627
E-mail:   B.Durrer@popnet.ch   

United Kingdom
#  Dr. Andrew J. Pollard,
Department of Paediatrics, 7th Floor QEQM Wing, St.Mary’s
Hospital, South Wharf Road, London W2 1NY, England,
United Kingdom
Phone: + 44  181  4781222   ; Fax.: + 44  171  886 6284
E-mail:   ajpollard@csi.com    
#  Dr. David Syme,
Loch Tay Cottage, Killin, Perthshire, FK21  8UH, Scotland,
United Kingdom
Phone: + 44  1567  820213, Fax.: + 44  1567  820805
E-mail:   dave@mountain-rescue.demon.co.uk  

BOOKS OF INTEREST TO MEMBERS

There are a number of books available covering
aspects of Mountain Medicine. If you are an author
or publisher please send details of your book to the
Editor for inclusion here.

Altitude Illness, Prevention and Treatment (Stephen
Bezruchka, The Mountaineers, Seattle,1994), Mountaineers

Books Details by fax from 1-206-223-6306  or phone::  1-800-
553-4453.email: mbooks@mountaineers.org
Going Higher: Man, Oxygen and Mountains (Charles
Houston, The Mountaineers, 1999) Information from
chouston@zoo.uvm.edu
High Altitude Medicine (Herb Hultgren, Hultgren
Publications, 1997) Details by fax from: (415) 493 4225, or
email: hultgren@highaltitudemedicine.com
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High Altitude Medicine and Pathology (Donald Heath and
David Williams, Oxford University Press, 1995). Details from
email: drw@liverpool.ac.uk or fax ++44 151 706 5667
High Altitude Medicine and Physiology 2nd edition (Michael
Ward, James Milledge and John West, Chapman and Hall
Medical, 1995). Details by email from
jmilledge@cix.compulink.co.uk
Hypoxia Symposia: The complete proceedings of the ten
Hypoxia Symposia (1981-1997) are available on one CD.
Email: studd@fhs.mcmaster.ca

The High Altitude Medicine Handbook 2nd edition (Andrew J
Pollard and David R Murdoch, Radcliffe Medical Press, 1998,
price £17.95). Details or Order from medical@radpress.win-
uk.net or fax: ++44 1235 528830
High Life: A History of High-Altitude Physiology and
Medicine (John B. West, Oxford University Press, 1998)
$65.00, order 1-800-451-7556 US; 1-800-387-8020 Canada;
fax 1-919-677-1303.

ANNOUNCEMENTS

Medical Expeditions

‘Medical Expeditions’ is a charitable company limited by
guarantee. Its aim is to increase, by research and education,
knowledge and awareness of altitude related illness.
‘Medex’ is a trading company set up to organise treks and
expeditions in support of ‘Medical Expeditions’. So far the
following expeditions have been organised:
British Mount Everest Medical Expedition 1994 (BMEME)
Kangchenjunga 1998 (K98)
Expedition address for further information:
Pinfold, Hyssington, Montgomery, Powys SY15 6AY, UK
Tel. ++ 44 1588 620614
Fax ++ 44 1588 620160
Email medical_expeditions@compuserve.com.uk

Hypoxia Symposia:

The complete proceedings of the ten Hypoxia Symposia (1981-
1997) are available on one CD. Email:   studd@fhs.mcmaster.ca   
Sharron Studd, Division of Continuing education, McMaster
University, 1200 Main St West, Hamilton, Ontario L8N 3Z5,
Canada.

The John Sutton Fund

The John Sutton Fund for research and education in hypoxia
and mountain medicine has been established to provide a
scholarship for a junior researcher to attend the Hypoxia
symposium, to provide a small annaul grant to the Hypoxia

symposium, to fund a research project undertaken by a young
investigator in the area of hypoxia.
Details from:
The John Sutton Fund, c/o McMaster University HSC, Room
1M7, 1200 Main St West, Hamilton, Ontario, Canada L8N 3Z5
Tel 905 525 9140 Ext. 22111, Fax 905 572 7099. Email
Studd@fhs.mcmaster.ca   

Bibliography of High Altitude Medicine and Physiology

Bibliography of High Altitude Medicine and Physiology The
1999 edition of the Bibliography of High Altitude Medicine and
Physiology is now available. The Bibliography is based on
citations hand selected from the libraries of Drs. Hackett,
Roach, Houston and Richalet. The new version has been
updated to contain over 6000 references germane to the broad
field of high altitude medicine and physiology. And in 1999, the
bibliography contains many citations with abstracts. One CD
contains the bibliography in several formats, plus
demonstration versions of some of the most popular
bibliography management software programs. The included
programs include demos of EndNote, Reference Manager and
Procite. The Bibliography is provided in native format for each
of those databases, and in text format. All databases and demo
programs are for the PC, except for EndNote where a
MacIntosh version is also provided. The cost is $75 US, plus
shipping and handling ($5 North America, $10 International).
The Bibliography may be ordered by writing to Dr. Rob Roach,
BHAMP, Box 343, Montezuma, NM 87731, USA. Email:
rroach@hypoxia.net. US orders by check or money order.
International orders, please inquire.

ISMM WEBSITE

The homepage has moved to
http://www.medicine.mc.duke.edu/ismm

The site contains useful links to other relevant sites. The site
has been transferred to Duke University, North Carolina, USA.

SUBMISSION OF ARTICLES

Articles covering all aspects of mountain medicine from the
academic science of high altitude physiology to the practical
management of altitude illness and from treatment issues in
hypothermia to practical medicine in mountain rescue will be
considered for publication in the newsletter.  Articles submitted
for publication must be in English and will be subject to
editorial review by appropriate members of the editorial and
advisory boards. To reduce administrative costs, submissions
should be made by email or floppy disc in a Microsoft Word 97
compatible format, wherever possible. The editor will try to
cope with other electronic formats also. Non-electronic
submissions by fax or mail will also be considered from
individuals who do not have access to a suitable computer.
PLEASE DO NOT USE ANY AUTOMATIC REFERENCING
SOFTWARE SUCH AS ENDNOTE OR REFERENCE
MANAGER as this can interfere with the formatting of the
newsletter. References should be in the style of the latest
references section of this Newsletter on page 14.

Articles covering the following areas should be submitted to
the editor at the address on the front cover:
1) Original articless on mountain medicine and physiology
2) State-of-the-art reviews
3) Case Histories which will be discussed  by email by an
interntional expert panel.
4) Management guidelines for debate.
5) Biographies, historical reviews and obituaries.
6) Book reviews of English language books on any aspect of
mountain medicine.
7) Reports on international and local mountain medicine
meetings and conferences.
8) Information about national societies, courses, future
meetings and books of interest to ISMM members.
References for inclusion in the section on latest references
should be sent to David Murdoch Email:
murdo005@mc.duke.edu   
AJP
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MEMBERSHIP SUBSCRIPTIONS

Subscriptions are due on the 1st January each year. A single
reminder will be sent to members who forget to pay on time
and if fees are still not received by the membership secretary,
membership of the society will cease. Where members have
difficulty in paying their subscriptions, they may apply in
writing to the President of the society for complimentary
membership.  

Please ensure that you complete the entire back page of the
newsletter each January when you renew your subscription, so
that we can be sure that we have your correct address. The
coordination of newsletter production, is a complicated
international process. Please let us know if you experience any
problems.

INTERNATIONAL SOCIETY FOR MOUNTAIN MEDICINE
APPLICATION FOR MEMBERSHIP and MEMBERSHIP RENEWAL FORM

There are several ways by which you can pay your membership fees: 1. By credit card: please use the form
below or 2. Send a Eurocheck (in Swiss Francs) in favour of the ISMM directly to the Membership Secretary
3. Give your bank the order to transfer the appropriate equivalent amount to our account: nr.CO-257.980.0,
United Bank of Switzerland (UBS), CH-1211 Geneva 4, Switzerland. 4. Swiss members can pay by postal
check to PC 12-172-9 and mention the ISMM account number CO-257.980.0 at UBS. Renewal of membership
is due on the 1st January each year. If fees are not received on time, membership will cease, after a single
reminder.

USE FOR NEW APPLICATION & FOR MEMBERSHIP RENEWAL ON 1st JANUARY EACH
YEAR

PLEASE USE BLOCK CAPITALS.

Name and Position/Affiliation:_____________________________________________________________

Address:

Phone: Fax: __ ______________________ E-mail: ____________________________

Membership category: [  ]regular member (40 US$ or 50 Swiss Fr)
(tick as appropriate) [  ]residents (30 US$ or 40 Swiss Fr)

[  ]group member (170 US$ or 200 Swiss Fr)
[  ]student member (25 US$ or 30 Swiss Fr)*

  [  ]complimentary membership (apply to the President of ISMM in writing)**

Payment by: Eurocheque [  ] Credit card [  ] Bank order [  ]  Postal cheque (in CHF for Swiss members) [  ]
(tick appropriate)

Signature: Place and date: ___________________
* student member: anyone enrolled in an academic curriculum leading towards a degree.
** complimentary membership is available for those who experience difficulty in paying their subscription

Credit Card Form (to be completed by those who pay with a credit card):

Name:

Address City/Country _____________________________________

Please charge my credit card for the amount of _________ Swiss Francs for the membership fees for the ISMM.

AMEX:[  ]MASTERCARD/EUROCARD: [  ]VISA: [  ]

No.:  ____________________ ____________________________Exp. Date:
New membership:[  ] (y/n)

Signature: _______________________________Place and date: ____________________

Send to: Dr.Bruno DURRER, Membership Secretary of the ISMM, Arztpraxis CH 3822 Lauterbrunnen,
SWITZERLAND, Fax:++41 33 856 26 27, email: B.Durrer@popnet.ch


