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Australian Military Medicine
Association

Statement of Objectives

The Australian Military Medicine Association is an
independent, professional scientific organisation of health
professionals with the objectives of:

e  promoting the study of military medicine

e  bringing together those with an interest in military
medicine

o disseminating knowledge of military medicine
e  publishing and distributing a journal in military medicine

° promoting research in military medicine

Membership of the Association is open to doctors, dentists,
nurses, pharmacists, paramedics and anyone with a
professional interest in any of the
disciplines of military medicine.

The Association is totally independent of the
Australian Defence Force.




Volume 3, Number 2. June 1994

Editorial

From the Editor

The editor, about to embark overseas for a while to
pick up the first of the RAN's second-hand USN tank
landing ships (to be named HMAS Kanimbla), is lost
for a controversial topic to write about (and those who
know the editor will be surprised to learn that he is
lost for words!).

The two ships (the second is HMAS Manoora)
that are to be bought (US Congress agreeing) will add
a significant capability to the ADF. Not only will they
provide a platform for appropriate helicopter support
to operations, and transport for up to 900 troops, but
it is planned that at least one of them will incorporate
a level 3 health facility, with 2 operating tables, 8-

bed high dependency unit, and up to 40 medium to
low dependency beds. For the first time for many
years, therefore, the ADF will have the infrastructure
to effectively meet any casualty outcome likely to
occur in maritime or amphibious operations.

It will be nearly two years before the ships are
modified, but the wait will have been worth it.

Russ Schedlich

CONTRIBUTIONS
Contributions for the October issue should be forwarded to:

The Editor
Australian Military Medicine
PO Box 373
MOONAH TAS 7009

Deadline is 15 September 1994
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President’s Message

During the recent College of Physicians meeting,
Military Medicine received a compliment, which
while pleasing to hear, came as a bit of a surprise to
me and to many of the delegates. It related to the
military's advances in the prevention and
management  of  Critical  Incident  Stress
Debriefing/Post Traumatic Stress Disorder. That the
military was doing some ground breaking work in the
field, actuallv leading civilians in certain areas, was
seen as being unusual. My surprise was not that there
were areas that the military had expertise beyond
civilian practitioners, but that it was receiving some
recognition. The reality is that those practicing in
health fields in the military are often viewed as doing
something that is somehow beneath them, that their
talents are being wasted, or that they are only in the
military because there is a lack of talent.

The only way of convincing our colleagues
that we have legitimate and often unique skills is by
having a far higher profile. I hope that AMMA will
be able to contribute to this process. but to some
extent, in this forum, only the converted are being

DISCLAIMER

reached. There is a need for greater communication
of the projects, activities and research conducted by
military medical professionals. The main forums for
this are other professional bodies. Not only will these
disseminate valuable information to a wider audience,
but they could stimulate further interest in military
medicine.

This  publication,  Australian  Military
Medicine, is also very important to grow and flourish,
as it will develop further into something of a flagship
for AMMA and by proxy for the military medical
community in general. It is in the public domain for
scrutiny and comment, either positive or negative. It
is in all our interests to see it continue to strengthen.

The range and quality of papers submitted for
this years' annual conference is extremely heartening.
Forty-six papers were received, nearly twice the
number of last year. It is clear that the capacity for a
high quality journal is present.

I look forward to seeing you in Melbourne,
July 22-24.

/mp/i Rods

The views expressed in this Journal are those of the authors and do not

reflect in any way official Defence Force policy or the views of the
Surgeon General, Australian Defence Force or any military authority.
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| etter to the Editor

Specialist health care at sea

From: Colonel Rob Atkinson RFD, RAAMC
Commanding Officer, 3 Forward General Hospital

I note with interest your article on specialist
healthcare at sea.

In a small country such as ours with huge
distances both at sea and on land, we need to
maximise the efficiency, integration and multi-
tasking of all our military assets. This applies most
certainly to military medicine, and I would like to
remind you of the development of the Mobile Field
Surgical Team concept over the last ten years at 3
Forward General Hospital, Adelaide.

There are now three such teams of 25 beds,
one operating theatre, two surgeons, anaesthetist and
25 people overall. This team is designed to be air and
rail portable, and particularly could be placed on a
platform at sea.

You have mentioned the 1000 bed United
States Hospital Ship USNS Comfort and the first of
these vessels was in fact a naval vessel with a US
Army Field Hospital on board during the Second
World War. Unfortunately it was hit by a kamikaze
and sunk.

There is no doubt that the naval platform
needs to have some dedicated aspects to provide
specialist health care at sea but the basic military
medical unit should be tri-Service in staffing and of
one flexible concept, and I would put it to you that the
Mobile Field Surgical Teams fulfil this.

At 3 Forward General Hospital we are working
towards developing varying specialist modules - for
example, a Burns module - and, once again. these can
be used to augment any medical facility depending on
predicted need; if all the specialist modules are
combined, hey presto! a fully functioning modern
hospital.

My plea is for tri-Service co-operation in
development and let us not re-invent the wheel.

28 April 1994

The author replies

Colonel Atkinson makes a useful contribution to the
discussion on the provision of specialist heaith care
at sea, but he should not presume that I am totally
parochial in my pursuit of this capabilify.

It is true that hospital ships in the past have
generally drawn their medical manpower firom the
Army, but there is no logical reason as to why this
should be so. Indeed, in the more recent past there
has been a tendency for Navy medical personnel in
both the USN and RN to provide the manpower for
Primary Casualty Reception Ships and Hospital Ships
(in both the Gulf and Falklands Wars).

Of course, there is no logical reason as to why
this should be so either. Suffice it to say that, whilst
allowing, accepting, and encouraging the three
Services to share their knowledge and experience,
and to assist each other in operational deployments,
there is widespread acceptance that each Service
should also be capable of providing the appropriate
level of health care support within its operational
environment. And that is merely what Navy is now
seeking to do.

There are vast differences between operating
in the field and at sea. Obvious considerations are
the lack of space on board a ship, and the constant
motion of the sea. Less obvious are such things as
relative isolation, and the impact of operational
constrainis on the health care process (holding
policies are much more suscepiible to operational

requirements at sea than on land).
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Colonel Atkinson also suggests that a Mobile
Field Surgical Team is designed to be placed on a
platform at sea. This would presume that the facilities
and equipment are already in place; if not, I suggest
that any land based surgical unit would find it almost
impossible fo adapt its facilities and equipment to the
maritime  environment - containers made of
aluminium-sandwiched cardboard are not durable
enough to stand the external and internal stresses
caused by constant rolling and pitching, and some
medical equipment will fail in similar circumstances.

Finally, we are not reinventing the wheel. But
nor are we blindly accepting doctrine and practices
developed in an operational environment completely
different from the one in which we work The
practices of any organisation benefit from outside
scrutiny, ours no less than the other Services’. This is
not to be feared, but to be encouraged. I have no
doubt that in both operational and exercise play,
Army and Air Force will be welcome to participate in
Naval casualty management, but they should
acknowledge that Navy are the experts at puiting to
sea.

Note from the Editor

Controversy and discussion at last! And note that one
of the joys of being editor and author is a totally free
hand in reply!!
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Review Articles

Combat related military roles and early pregnancy. A review

Stephen Robson, BMedSc, MIB BS

Introduction

Deployment of female members of the Australian
Defence Force (ADF) in combat related roles is
finally a reality, and much has been done to dispel the
cultural myths which formerly enshrouded the matter.
It is clear that there are no reasons why women
cannot effectively serve alongside men in combat,
provided some differences in physiology and strength
are recognised. Reviews of the health of combatants
in Operation Desert Storm have now been published,
and confirm that few differences exist between the
stamina and health of men and women on active
service'. An area of especial importance is the effect
of military activities on early pregnancy, a subject
that has not been specifically addressed in the recent
literature of military medicine. This paper will review
two high profile combat related activities - diving and
fast jet aviation - and what is known of their effects
on early pregnancy. Suggestions for further research
will be made.

Diving and Early Pregnancy

The uteroplacental and foetal circulation in
humans is still poorly understood, despite recent
advances in technologies such as Doppler waveform

analysis. Interference with the uteroplacental
circulation in early pregnancy has now been linked
with  foetal wastage and some congenital

abnormalities, such as limb reduction defects. as
analyses of pregnancies subjected to early chorionic
villus sampling are now revealing.**.

Underwater diving invokes several potential
mechanisms which could conceivably interfere with
uteroplacental circulation and foetal circulation:
compression, decompression, and the treatment of
decompression sickness with hyperbaric oxygen. It is
worthwhile noting at the outset that reviews of
perinatal outcomes in women who have dived during
pregnancy are scanty and suffer from quite major
selection biases and poor control matching. For
example, Bolton® published a survey of 208 female
divers selected by their responses to magazine
advertising. He found that there was a significantly
greater incidence of ‘birth defects” in women who
have dived, although the numbers were small, and
women who had children born with birth defects
would be much more likely to respond to such a
Survey.

Assali and colleagues® have detailed their
experiments on pregnant ewes near term, subjecting
them to hyperbaric oxygen. They were able to
demonstrate a decrease in uteroplacental blood flow
in response to the hyperbaric insult, but the
experimental methods were crude, involving spinal
anaesthesia and marsupialisation of the foetus to the
maternal abdominal wall. The following year (1969),
Telford’s group from Washington showed an
increased foetal wastage in early pregnancy in the rat
subjected to hyperbaric oxygen, but not to hyperbaric
air or 100 percent oxygen at normal atmospheric
pressure®. Their conclusion was an emotional plea:

“The clinician, who contemplates
placing a pregnant patient in 2
hyperbaric chamber, should weigh
seriously the possible tragic effects that
such treatment may have on the

foetus™.".

A quite remarkable paper appeared in
Undersea Biomedical Research in 1978° reporting
the results of elaborate experiments on pregnant
sheep. The foetomaternal circulation in the pregnant
ewe is dynamically similar to that of humans, and the
group set out to elucidate the effects of compression
and decompression on this circulation. Seven
pregnant sheep, all within seven days of term.
underwent hysterotomy and exteriorisation of the
umbilical cord. The cord vessels were dissected out
for a length of Scm, and Doppler transducers were
attached to them in an attempt to assess bubbling in
the  foetal  circulation.  Their  experiments
demonstrated  massive bubbling and  foetal
decompression sickness if the mother was subjected to
a simulated no-decompression dive to the equivalent
of 100 feet of seawater (30.48mSv) for 25 minutes.

This result was dramatic and unexpected, and
was quite at variance to clinical experience. Stock’s
group, from Wisconsin, repeated the experiments
using non-invasive monitoring of the foetal
circulation and found no evidence of any increased
foetal susceptibility to decompression sickness’. The
inescapable conclusion was that the major surgical
manipulations to which the sheep foetuses had been
subject were entirely responsible for the quite
artefactual results.
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The group did concede, however, that:-

“Our results do not apply to diving
during early pregnancy when it is
possible that bubbling mayv result in
birth defects and possible abortion. In
addition, our evidence should not be
used to defend the safety of SCUBA
diving during pregnancy because the
foetus may be uniquely vulnerable to
injury by intravascular bubbles should
they occur™.'°

Gilman and colleagues published the results of
a study of pregnant hamsters subjected to repetitive
dives to 140 feet of seawater (42.67 mSv) in 1982,
They did not note any increase in malformations or
perinatal deaths as compared to their controls.
Likewise, exposure to hyperbaric oxygen did not seem
to increase the rate of malformations or foetal loss.
Their major finding was a marked increase in foetal
malformations  if the hamsters developed
decompression sickness in early pregnancy.

In summary, the data on the effects of diving on early
pregnancy are scanty and contradictory, and studies
on perinatal outcomes on humans who have dived
during pregnancy are lacking. The most consistent
theme is that uteroplacental circulation in early
pregnancy may be sensitive to the effects of bubbling
and that there is clear evidence that such insults (for
example, by chorionic villus sampling) may increase
foetal wastage and render the developing foetus prone
to congenital malformations.

Military Aviation and Early Pregnancy

A significant number of females are currently
engaged in both commercial and military aviation,
and some aspects of aviation medicine in later
pregnancy have been well described. Potential
problems arise when the specific effects of
acceleration and +Gz forces, cosmic radiation and
acute hypoxia are encountered, since there is very
little research into any of these areas.

The state of pregnancy is associated with a
number of important physiological adaptations in
women, and some of these are manifest in the first
trimester. Orthostatic compensatory mechanisms are
of particular significance; for example, there is a
measurable decrease in peripheral vascular resistance
due to a decreased reactivity to Angiotensin II as
carly as eight weeks gestation'?. This had drawn some
to speculate that the pregnant woman, even in early
pregnancy, may have decreased tolerance to the +Gz
forces encountered in military fast jet combat
manoeuvres”. Non-pregnant women tolerate these
forces well, and if fitness and other anthropometric
parameters are taken into account, there is no
difference between men and women.

Conversely, the effect of accelerative forces on
the foetus is unknown, and there appears to be no
research ever published on this subject.

Concerns regarding the exposure of pregnant
women to cosmic radiation have been voiced for some
years. Barish* found that aircrew in commercial
aviation were commonly exposed to as much as 10
rad per year, although the recommended maximum
exposure is 6 rad per year; exposure can be
particularly high during solar proton events. The
United States National Council on Radiation
Protection and Measurement recommends that total
exposures during pregnancy do not exceed 0.5 mSv"
and Barish has found that a pregnant aviator may
well be exposed to a dose of 0.5mSv during a single
solar proton event's, Furthermore, evidence exists that
women exposed to radiation during pregnancy may
deliver offspring who have an increased risk of
childhood malignancy in the first decade of life"".

One of the risks of military aviation is of
exposure to acute hypoxia, and no work has been
published which addresses the risks of this in early
pregnancy. Certainly studies of women who live at
high altitude and who are thus in a state of mild
chronic hypoxia are reassuring, in that there appears
to be no increase in the incidence of congenital
malformations in their offspring®. Pregnant rabbits
maintained in an atmosphere containing 15.5 percent
oxygen had offspring with a mean 17 percent
decrease in birthweight as compared to controls, and
a neonatal mortality of 19 percent (compared to one
percent in controls), but this is rather an unlikely set
of circumstances in the normal adult female'.

A recent study has demonstrated a slight
increase in spontancous foetal loss in female flight
attendants, but the application of this to military
aviation is not clear and more work is needed fo
clarify the possible aetiologies®.

In summary, the possible risks to an early pregnancy
in women involved in military fast jet aviation are
accelerative forces, radiation and hypoxia. There is
very little data on the first two, while the effect of
acute hypoxia may well be damaging, but this has not
been experimentally tested. It is clear that research
into these areas may clarify some thorny issues

Conclusions

The participation of women in combat roles is a
relatively recent advance. Studies are emerging which
demonstrate subtle differences between the sexes in
combat conditions, but if strength and physiology are
taken account of, most differences disappear. The
most important physiological division is that women
may become pregnant, and in certain circumstances
the effects of early pregnancy on a woman's tolerance
of certain stresses, in particular those encountered in
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military aviation, are uncertain. Furthermore, the
effects of activities such as diving and aviation on the
subsequent outcome of early pregnancy have not been Steve Robson was formerly a full

well studied. time medical officer in the Royal

About the Author

Australian Navy, serving at sea in
HMA Ships Sydney and Success,
and during the 1990-91 Gulf War,
He is currently Registrar in
Obstetrics and Gynaecology at
Flinders  Medical Centre in
Adelaide, and is a Surgeon
Lieutenant in the Royal Australian
Naval Reserves.
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Rocky Mountain Spotted Fever

Sue Sharpe

Aetiology

Rocky Mountain Spotted Fever (RMSF) is caused by
the rickettsial pathogen Rickettsia rickeftsii, an
obligate, intracellular parasite. These
microorganisms are very small (0.3pm-0.5pm).

cease metabolic
losing

Extracellular R. rickettsii
activity and leak cellular components,
infectivity within a short time.

The organism possesses several virulence
factors, including surface proteins, a
lipopolysaccharide (LPS) cell wall, and (probably) a
slime layer which appears to increase in size with
virulence '

Epidemiology

RMSF is transmitted from wild rodents or dogs to
humans by the bite of a tick. The disease is
widespread in the United States, Canada, and South
America. It is most prevalent in summer months
(coincident with maximum tick activity).

Transmission via aerosols is unlikely,
although laboratory acquired illnesses have occurred
in this way.

Infected ticks maintain the microorganism
efficiently, and usually are not adversely affected by
it. Transmission to other tickets is primarily
transovarial (i.e: by producing rickettsial-infected
egps), although immature ticks can acquire R.
rickettsii from the blood of rickettsaemic animals
(not dogs)**.

Pathology

Between 24 and 48 hours after the tick has started
feeding on its host, R. rickettsii changes from a
dormant form to a highly virulent one. A further
period of time is required for the microorganism to be
released from the salivary glands of the ticket *.

After inoculation into the skin, rickettsia
multiply and enter the lymphatic system and blood
stream. Dissemination to all parts of the body
(especially the brain, heart, lung, skeletal muscles,
liver, kidney, gastrointestinal tract, spleen, pancreas
and skin.)

Rickettsia primarily infect endothelial cells.
After attachment to the plasma membrane, the
microorganism induces phagocytosis by the host cell.
Pathogens them multiply in the cytoplasm of
endothelial cells, which eventually swell and Iyse,
releasing the parasite. The microorganism may then
spread to adjacent endothelial cells or cells deeper in
the blood vessel wall. If the latter occurs, vascular
smooth muscle tissue may become infected.

Organisms proliferate in the endothelium of small
blood vessels, causing inflammatory vasculitis.
Increased vascular permeability may cause oedema of
the surrounding tissues, hypovolaemia, and
hyproproteinuria®.

It is suspected that host defence factors
contribute  significantly to the physiological
manifestations of RMSF’. Infection activates
platelets, coagulation and fibrinolytic pathways °.

No exotoxin or  other important
immunopathological component has been associated
with the pathogen’,

Clinical Manifestations

RMSF is usually an acute self-limiting disease, but
may be lifi-threatening if treatment is not prompt.
Most patients experience a mild to severe illness.
Asymptomatic infection is uncommon.

The average incubation period is six to seven
days, but can be from one to ten days'.

Initial symptoms are nondescript. The disease
is often characterized by the sudden onset of
headache, myalgia, weakness, and high fever. Muscle
pain, anorexia, nausea, photophobia, vomiting, and
abdominal pain may also be evident "',

A rash usually appears three days later, and
consists of small (Imm-5mm diameter) lesions with a
surrounding pink colour. If pressure is applied to the
spot, blanching will occur®. Later, the lesions may
develop a pin-point haemorrhage in the centre, with
no blanching occurring with pressure. Approximately
half of untreated RMSF cases will reach this stage.
which has a mortality of approximately twenty
percent if untreated”. The rash is evidence of direct
rickettsial damage to local tissue',

The rash usually begins on the extremities
(palm, soles. forearms), and spreads within 48 hours
to the trunk and buttocks'.

If a rash does net appear (in approximately
10% of cases), a poor prognosis is indicated '** as the
absence of rash is often associated with a fatal
outcome.

Several factors appear to be related to a life-
threatening illness, including absence or Ilate
appearance of rash, no history of tick bite, host
features (male, over 50 years old, black American),
wrong antibiotic regimen, and atypical presentation
of symptoms'.

Pulmonary involvement may cause oedema
into interstitial tissues and airspaces. Symptoms may
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