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President s Message

Nader Abou-Seif

In my last message. [ looked forward with ea-
gerness to the upcoming AMMA National Con-
ference. Now as I look back on the meeting I feel
reassured in the role that AMMA has to play in
military medicine in Australia. The quality of
both presenters and presentations remains of
the highest order. The breadth of experiences
presented covered a spectrum of topics ranging
from current research. operational lessons and
challenges for all of us to consider. My congratu-
lations on your behalf to both the presenters
and the conference organisers, Lydia Stevens
and Andy Robertson. They have set a standard
which provides a challenge to all members and
conference organisers.

In addition. our two keynote addresses.
from Fiona Terry of Medecins Sans Frontiers
and Rod Franks and Peter Stride who spoke on
the response to the Port Arthur massacre. gave
us much to think about and take away from the
meeting. My congratulations also to Annette
Owttrim for her challenging presentation on
“The role of the Nurse Practitioner in the ADF".
I look forward to next vear in Melbourne where
[ hope our meetings continue to provide chal-
lenge and opportunity for our membership to
share in the quality of military medicine.

AMMA has grown significantly in the
last five years. Our aims to provide a contribu-
tion to military medicine in terms of a forum for
discussion. encouragement in the form of
grants, and an ever broadening journal are. I
feel. being achieved. In order to maintain and

extend this role, Council have reviewed our cur-
rent operating system. It is hoped that the ma-
jority of our operating costs will come from our
membership fees and that research funding will
come from conference surpluses. if any. and in-
terest from investments. To date, we have been
fortunate in that during the years of early con-
solidation, our conferences have been organised
with the free support of Wyeth Conference
Services enabling a conference surplus to assist
in funding the Association. As of 1996. their
support is not available. and conference funding
has needed to be brought into the equation.

At the Annual General Meeting this year.
Couneil proposed that our fees be reviewed and
adjusted to cover all operating expenses. This
required an increase in the $30 annual fee to
$60. The membership at the AGM voted unani-
mously to accept this figure. Although a large
percentage increase, it is the first in five years
and still remains a low annual fee for what we
feel is an Association which attempts to support
its membership's needs. We will of course aim
to keep costs to a minimum while providing a
quality Association. I ask for your ongoing sup-
port and understanding in achieving our goals.
Once again. the Association is one which can
only continue to grow and improve with your
support and active participation.

As we approach the end of yet another
year. I would like to thank the membership for
vour continued support and look forward to a
happy and productive 1997.
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Editorial

Australian Military Medicine

Russ Schedlich

Early casualty management and evacuation are
brought into sharp focus by the original articles
in this issue of AMM.

Starting in the hospital environment.
Payne el al studied the transfusion needs of
trauma patients in a US urban setting. deter-
mining individual needs related to site of injury
and an overall assessment of the centre's re-
quirements. They suggest that the figures they
have arrived at can be extrapolated to the mili-
tary environment. and so be used as a means of
determining blood supply requirements in the
field.

In a recent example of field-like casualty
management practice. Kitchener and Caldwell
describe the difficulties faced in the resuscita-
tion and evacuation of a number of severely
burnt casualties following an explosion in Papua
New Guinea earlier this year. Faced with lim-
ited on site resources and vast distances to de-
finitive care. the successful completion of the
mission owed much to resourcefulness and de-
termination. and is a reminder of the problems
that will need to be faced in war.

At a training level. Robertson and Mor-
gan-Jones highlight the continuing need to be
prepared to meet the Nuclear, Biological and
Chemical warfare threat. and to be in a position
to provide prompt and effective medical man-
agement of casualties. They propose a model for
NBC training based on the Early Management
of Severe Trauma (or ATLS/BATLS) model to

properly equip health services personnel with
the skills required.

Finally, in his Opening Address to the
6th Asia Pacific Military Medicine Conference.
the then Surgeon General. Australian Defence
Force, Major General David Rossi. RAAMC,
gave a succinct history of casualty evacuation
since the early 16th Century to the present.
then Jooking into the future.

These articles provide a timely reminder
of the raison détre for the military health serv-
ices.

Military health services exist for a vari-
ety of reasons. They aim to provide a force that
is fit to fight - screening out those with condi-
tions incompatible with operational service,
providing preventive medicine advice and serv-
ices, and curing those who fall ill in non-
operational areas so that they are fit to relieve
others. Perhaps most importantly. they act as
an effective force multiplier by providing timely
and effective care to those who are injured or
fall ill in combat. Their presence assists in the
maintenance of morale. they return the il and
injured to their Units. and they minimise the
numbers of personnel evacuated from the thea-
tre of operations.

These are functions of which military
health services must not lose sight. They must
always be prepared to provide health care in the
field promptly and effectively. If they cease to be
able to do this, they may as well not exist.

Erratum

Figure 1 on p3 of the last journal (Rosenfeld JV, Harding J, Evans D. Arch aortography and aortic
trauma in Rwanda: Case report. Aust Mil Med 1996; 5(2):3-5) was inadvertently printed upside down.
Australian Military Medicine apologises to the authors, and to readers of the journal, for this error.

DISCLAIMER

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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Original Articles

Transfusion requirements in 970 patients with
gunshot wounds'

JE. Payne, H.J. Meyer,’ T.V. Beme*

Abstract

During 1990-1991. data on a consecutive series of gunshot wound (GSW) patients admitted to the
Los Angeles County - University of Southern California Medical Center were collected. The infor-
mation was recorded by Trauma Nurse Coordinators and analysed with the SPSS Version 6.1 ad-
vanced statistical package. The volume of transfused packed cells and plasma was enumerated for
each patient. Patients were also classified by injury-severity. body region and outcome. Single or
multiple GSW of head. trunk and extremities occurred in 192. 645 and 133 victims. Mortality was
12.6 percent. Transfusions were given to 42, 135 and 17 of those with head, trunk and extremity
injuries. The most common volume was 600 ml or 2 units. The total was 722 litres or 2 406 units.
Thirty-five patients received more than 5 litres. Coagulopathy and hypothermia were the main
complications. This experience could be related to warfare by adjusting the regions injured to those
in warfare. In any event. 776 patients who survived were not transfused and would presumably be
successfully triaged. Transfusion requirements would, irrespective of body region. be ultimately de-
termined by the timing and control of bleeding.

Introduction

Society worldwide has acknowledged the be-
nevolence of voluntary blood donors. Blood

Methods

A study reported previously comprised an

transfusion is an essential support for modern
medicine and surgery. Blood transfusion is the
vital component of resuscitation of patients who
are in haemorrhagic shock from any cause or
wound. The hazards and side-effects of blood
transfusion are well-known and hardly impinge
upon its safety.!

Data about blood transfusion volume in
civilians with gunshot wounds could enable
comparisons with sparse data available from
literature from combat experiences. to estimate
blood transfusion requirements for future bat-
tlefield trauma management. 23.4

analysis of data recorded prospectively in the
Trauma Emergency Medical Information Sys-
tem (TEMIS) for a consecutive series of patients
with gunshot wounds (GSW) admitted to the
Los Angeles County - University of Southern
California Medical Center between 1 September
1989 and 31 August 1990.5 Body regions were
reported as head when there was any wound of
the head and neck, as trunk when there were
wounds of the trunk with or without wounds of
the extremities. and of extremities when there
were only upper or lower extremity wounds.
Patients with thoracic and lumbar spinal cord
injury who were paraplegic would be included in
trunk unless specified as paraplegic.

: Payne JE, Meyer HJ, Berne TV. Transfusion requirements in 970 patients with gunshot

wounds. Aust Mil Med 1996; 5(3):3-6

Presented at the Sixth Asia-Pacific Military Medicine Conference, Sydney, 16th April 1996.
Address for Correspondence: Dr J.E. Payne, Department of Surgery, Clinical Sciences
Building, Concord Repatriation General, Hospital, Concord NSW 2139, Australia

- John E. Payne. MB BS, MS, FRCS(Ed), FRACS, FACS, WGCDR RAAFSR. Senior Lecturer
in Surgery. University of Sydney at the Repatriation General Hospital, Concord since 1975.
Four years’ experience in Los Angeles County - University of Southern California Medical

Center, including one as Visiting Professor.

2 H.J. Meyer. B App Sc. Research Officer, Department of Surgerv, University of Sydney at
the Repatriation General Hospital, Concord since 1974,
4 Thomas V. Berne. MD, FACS. Professor of Surgery at Los Angeles County - University of

Southern California Medical Center. Formerly Chief of Trauma. (LAC-USC Medical Centre is
the largest urban trauma centre in the United States).
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The injury severity score (ISS). the vol-
ume (ml) of blood which was supplied as packed
cells in 300 ml units. and the volume of fresh
frozen plasma which was supplied in 2 ml units
was also available. The data were recorded by
Trauma Nurse reviewers and transcribed for
this study to a 486 Personal Computer (ACER)
containing the SPSS Version 6.1 advanced
package.

QOutliers would be classified as patients
who received more than 5000 ml blood trans-
fusion.

In wartime. injuries have a different re-
gional distribution generally recognised to be
about 12. 27 and 60 per cent for head. trunk and
extremity respectively.® Wartime estimates
would be calculated by adjusting regional trans-
fusion volumes.

Results

Single or multiple GSW of head. trunk and ex-
tremities occurred in 192, 645 and 133 patients
respectively. The mortality of the patients in
each region (in the same order) was 31. 10 and 0
percent. The numbers of patients in each region
are further described by injury severity in Ta-
ble 1. The number of patients transfused in Ta-
ble 1 is given in Table 2.

Table 1. Gunshot wounds by region of injury and
Injury Severity Score

Region ISS 0 -15 ISS > 15
Head 90 102*
Paraplegic 9 27
Trunk 422 ** 187 **=*
Extremity 127 6
. 60 Dead
8 Dead
56 Dead

Table 2. Patients transfused by region of injury
and Injury Severity Score

Region ISS 0 -15 ISS > 15
Head 7 347
Paraplegic 2 6
Trunk < 95 ="
Extremity 14 3

Transfusions in 23 deceased
Transfusions in 3 deceased
Transfusions in 46 deceased

The median volume of packed cells trans-
fused according to injury severity and outcome
is given in Table 3.

Table 3. Median volumes (ml) transfissed

Region ISS0-15 ISS>15 | Dead
Head 500 1200 1200
Trunk 1200 1 800 4 350
Extremity 1050 900 0

The range of blood volume for each region
in each category is shown in Table 4.
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Table 4. Range of blood volume (nl) transfissed

Region ISS0-15 ISS > 15 Dead

Head 600- 300- 300-
3004 4 804 60 000

Trunk 300- 300- 300-
14 770 30202 57 454

Extremity 600- 300- 0
7204 6 060

Numbers with fractions of 100 ml include fresh frozen
plasma, but this has not been analysed separately.

Total volume of blood transfused in each
category of Table 3 is given in Table 5.

Table 5. Total volumes (ml) iransfissed by region
of injury, outcome and Injury Severity Score”

Region Alive Alive Dead
ISS0-15 ISS > 15

Head 9 006 20 724 116 546

Trunk 48 013 177 769 321 112

Extremity 21 309 7 260 0

Total 721 739 ml or 2,406 units

The statistics are displayed graphically
in Figure 1 which gives the volume (ml) trans-
fused by the numbers of patients in each region.
the total number of patients receiving transfu-
sions being 194. which represents 42, 135 and
17 patients with head, trunk and extremity
(GSW respectively. The frequency distribution
curves show considerable skewness in each re-
gion. The mode, however., was 600 ml for each
region.

Among outlier survivors there were none
with head injury. There were one and eight with
trunk wounds whose injury severity score was
less or greater than 15 respectively. There were
two outlier survivers with wounds of the ex-
tremities in each injury severity -category.
Among deceased outliers there were 4 and 21
patients with head and trunk GSW. The total
blood transfusion requirement of the 36 outliers
was 452 litres or 1 509 units.

Recalculation of total regional volumes in
wartime proportions would realise 86 litres, 217
litres and 124 litres for head. trunk and ex-
tremities or a total of 428 litres representing
1 427 units. If outliers were excluded from each
region estimates would be revised downwards to
36, 79 and 15 litres for head. trunk and ex-
tremities respectively. The revised total re-
quirements would become 131 litres or 435
units.

Discussion

It is quite obvious that in addition to consider-
able mortality. morbidity and cost. therapy for
gunshot wounds is accompanied by a consider-
able consumption of blood and blood products.>
It should also be stressed. however. that the
vast majority of patients (776) in this study
were not transfused at all.
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Figure 1. Frequency distribution of blood transfitsion volume by region of injury

Patient outcome could be clearly related
to injury severity. Injury severity and mortality
could also be seen to influence the volume of
blood transfusion. There were expected regional
differences in transfusion volume. Severely
head-injured patients were not transfused as
frequently as those with trunk and extremity
wounds. presumably because their problem was
increased intracranial pressure rather than in-
tracranial bleeding. On the other hand. para-
plegic patients were transfused with equal fre-
quency in each severity group because of hypo-
volaemia caused by spinal shock. Patients with
severe trunk injuries bled more because of inju-
ries to the cardiovascular system and no accom-
panying tamponade. Massive bleeding occurred
in all regions. Patients with extremity wounds
who lose their total blood volume are as much at
risk of coagulopathy as any patient in similar
circumstances. The reason that blood transfu-
sion was not universal in deceased patients was
usually that they were moribund on arrival, not
responding to any volume expansion. rendering
transfusion futile.

The reason 5 litres was selected for out-
lier classification was that in each region the
major distribution curve in Figure 1 would in-
tersect the abscissa at that volume. Outlier vol-
umes were required because of coagulopathy
and hypothermia: both occurred in the majority
of fatal cases. The magnitude of both problems
has been reduced with the use of the Level 1 in-
fuser.” In wartime. however, many of these pa-
tients would die in the field. Field conditions
and the location and magnitude of medical ma-
teriel and support could be factored into supply
estimates if a flexible supply model was devel-
oped.

It is quite apparent from study of the
shape of the regional volume curves in Figure 1
that the rapid control of haemorrhage is accom-

panied by a good prognosis. This is supported by
the outcome data which show a low mortality in
patients not transfused (or not bleeding).
Timelines and injury severity and region. there-
fore. are the major outcome factors. whereas
timing and control of bleeding ultimately de-
termine the final transfusion requirements.

There was a congruence between regions
in the most common volume of blood transfused.
being 600 ml or 2 units of packed cells. It was
likely that this reflected a responsible attitude
on the behalf of staff: to the community in the
use of a scarce resource: and to the patients in
minimising side-effects related to the therapy.
It also supports the contention that in each re-
gion bleeding has the same biological behaviour
and the same potential for control.

Because of the common mode and the
striking similarity in the shape of the regional
volume/frequency distribution. we feel that this
data can be translated to any similar situation
involving GSW trauma. This justifies calcula-
tion of volume estimates relevant to civilian or
military situations. in spite of the obvious dif-
ference in wounding and the use of helmets and
body armour.

In a report which included 279 lapa-
rotomies from the Second Surgical Hospital
(Mobile Army). Lai Khe in Vietham. Byerly and
Pendse state: “The hepatectomies were gener-
ally large debridements. using every available
technique to control the bleeding. Only the
availability of large amounts of blood made
these operations anywhere near feasible”.® Ma-
jor operations. therefore. can be performed
during warfare providing that the triage and
blood supply are favourable. Military blood vol-
ume estimates would. however. be lower than
civilian requirements.

Page 5



Australian Military Medicine

References

15

2.

Schreiber GB, Busch MP, Kleinman SH, Korelitz JJ. The risk of transfusion related viral infections. N Engl J
Med 1996: 334:1685-90.

McCaughey BG, Carey LC, Garrick J, Kelley JB. Naval Support Activity Hospital Da Nang combat casualty
deaths January to June 1968. AMil Med 1987, 152:284-9.

Burkle FM, Newland C, Orebaugh S, Blood CG. Emergency Medicine in the Persian Gulf War - Part 2: Triage
methodology and lessons learned. Ann Emerg Med 1994; 23:748-54.

Bowerson JC. Data-based resource planning for battlefield trauma management. Mil Aed 1991 156:300-5.
Payne JE. Berne TV, Kaufiman RL, Dubrowskij R. Outcome of treatment of 686 gunshot wounds of the trunk at
Los Angeles County-USC Medical Center: Implications for the community. .J Trauma 1993; 342:276-281.
Carey ME. Leamning from traditional combat mortality and morbidity data used in the evaluation of combat
medical care. Mil Med 1987; 152:6-13.

Rieger A, Philippi W, Spies C, Eyrich K. Safe and normothermic massive transfusions by modification of an
infusion warming and pressure device. J Trauma 1995; 359:686-9

Byerly WG, Pendse PDD. War surgery in a forward surgical hospital in Vietnam: A continuing report. Mil Med

1971; 136:221-6.

Page 6



Volume 5 Number 3, December 1996

Military medical appreciation of mass casualty
management and evacuation from a remote area. The
Kutubu Oil explosion, July 1996

Kitchener S, Caldwell D*

Abstract

In July 1996, the Chevron Niugini IDT-11 oil well exploded causing 10 casualties, nine of whom re-
quired evacuation to a Level 5 health care facility in Australia. Staff from the Australian High
Commission Medical Unit were involved in the medical response and casualty evacuation from the
forward Level 1 medical facility to the Level & facility. The episode carried many parallels with a
military situation. particularly that the incident cccurred in an occupational setting rather than as
a public disaster. that the site was isolated and supported only by a Level 1 facility. that a staged
aeromedical evacuation was performed. and that the cases were predominantly burns. This article
details the aspects of this operation relevant to strategic and clinical military medicine. including

aeromedical evacuation. and analyses them within this framework.

Introduection

The forward area of the Chevron Niugini opera-
tions in the Southern Highlands of Papua New
Guinea is one of the most isolated in this part of
the world. The site is on the Iagifu Ridge at ap-
proximately 1500m (5000 ft) altitude and
300 m (1 000 ft) above Lake Kutubu where the
forward supply base and fixed wing airfield is
located. Medical facilities in the area include a
Level 1 facility on site. the Iagifu Ridge Medical
Centre.! The Southern Highlands Provincial
Hospital is approximately a half day drive
through the bush or a one hour flight. This
Level 3 facility has three doctors, with basic
surgical resources. no burns unit and rudimen-
tary inpatient care capability. It is general un-
dersupplied with Class 8 items. The Port Mo-
resby General Hospital is a Level 3 facility. ca-
pable of surgical care and generalised intensive
care, one hour flying time in fixed wing jet air-
craft. Cairns Base and Calvary Private Hospi-
tals (Level 4) are two hours’ flight away, though
without specialised burns care resources. Royal
Brisbane Hospital is the closest Level 5 facility
with a burns unit. over 2 500 km away.

The lagifu Ridge Clinic of Chevron Niug-
ini is located close to the site of the explosion.
and was being visited by the Company Regional
Medical Superintendent at the time. Other staff
on hand included one Nurse. one Physician’s
Assistant and one Medical Assistant. with sev-
eral local Health Extension Officers and locally
trained nurses. The Australian High Commis-
sion Medical Unit responded with one Nurse
and one Medical Officer in association with
Milne Bay Air (MBA) Medevac Service Nurse.
all based in Port Moresby.

The Explosion

The explosion oceurred at 09:45. All casualties
were evacuated to the nearby Tagifu Ridge
Clinic and first aid care was administered by lo-
cal Chevron medical staff. The initial call to the
Australian High Commission for assistance was
received directly at the medical facility at 11:15.
Confirmation was received of casualty numbers
(nine). all with in excess of 30 per cent burns.
one with probable respiratory burns and an-
other with a lower limb compound fracture and
probable circulatory shock. The initial appre-

! Kitchener S, Caldwell D. Military medical appreciation of mass casualty management and
evacuation from a remote area. The Kutubu Qil explosion, July 1996. Aust Mil AMed 1996;
5(3):7-11

2 Major Scott Kitchener is a military physician who has served at various air bases in the three

Services, in several RAN ships. and a few Army Units. He completed a Master of Public Health
with Aviation Medicine through Curtin and Otago Universities, and a Fellowship of the Faculty
of Public Health Medicine in the College of Physicians during service in the Army General
Reserve. He has also studied at the School of Armv Health and RAAF Institute of Aviation
Medicine. He is currently posted as the Senior Medical Officer, Australian Defence Staff, PNG,
at the Australian High Commission Port Moresby.

> Sr Denise Caldwell RN is the Department of Foreign Affairs Nursing Officer at the Australian
High Commission, Port Moresby. She flies part time with MBA Medevac Service as a Flight
Nurse. Her background is in Accident and Emergency Remote Locality Nursing.
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ciation of two Priority 1 (P1) cases and seven
Priority 2 (P2) cases was delivered to the Head
of the Australian Defence Staff. PNG. and ap-
proval received for response directly.

The Response

The first response aircraft to the area was a
MBA King Air, unconfigured and without medi-
cal personnel. on the ground at Moro Airfield at
12:40. This aircraft was loaded with the two
lowest priority cases and despatched to Bris-
bane with a Chevron Medic in attendance. Both
these cases have done well.

The second response aircraft was a re-
directed MBA Beech 1900. unconfigured and
without medical staff. This aircraft was held at
Moro awaiting casualties. The third aircraft, an
MBA Citation. arrived at Moro from Moresby
with additional medical staff and equipment at
13:30. Equipment and staff were immediately
transported to Iagifu Ridge by Hughes 500 and
Boeing Vertol 107 helicopters.

On-site triage confirmed the initial
casualty appreciation. First aid had been com-
pleted on most cases including the provision of
oxygen, removal of clothing, dressing of wounds
with silver sulphadiazine (SSD) cream and
clean bandages, and initial intravenous access
on some cases. Further initial preparation in-
cluded urinary catheters and IV access for all
cases. Medical resources were allocated as an
MO and two Nurses for the Pl cases, and the
Medical Superintendent. a Nurse and remain-
ing local staff to the P2 cases. The Physicians
Assistant remained in a roaming capacity. In
this circumstance. having a medically trained
person overseeing the operations is worthwhile.
This position must be defined and clarified to
prevent the incumbent’s role contracting to in-
dividual care only. This seemed to occur in this
situation.

Decision Making

The necessary degree of evacuation of all cases
was determined to be to a Level 5 facility, and
therefore to the Royal Brisbane Hospital Burns
Unit. Direct communication with the receiving
Unit was invaluable, permitting extensive
preparation at the receiving end, including ad-
dressing logistic problems such as travel docu-
mentation. All aircraft were known to be capa-
ble of reaching this destination in one move
given suitable conditions. with flight times be-
tween four and six hours. The Citation being the
fastest aircraft and able to pressurise to the al-
titude of the Ridge was planned as the primary
aircraft, with the remaining five P2 cases being
carried in the Beech (the King Air having de-
parted previously with two casualties).

Preparation for AME

Resuscitation procedures began with intubation
of the most serious P1 case. This case had ap-
proximately 60 per cent burns to his trunk.

\
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arms and upper legs, as well as vocal cord ul-
ceration evident on intubation. Despite the ex-
tent of his burns. his fluid balance was quickly
addressed with six litres in the first five hours
until airlift. He was producing urine unstained
by blood. Given his condition. depolarising
agents were considered suitable to use. Follow-
ing induction with succinylcholine and thiopen-
tone, he was intubated, paralysed (pancuronium
used as vecuronium was unavailable) and given
further morphine. After intubation. he devel-
oped marked sinus tachycardia with occasional
ventricular ectopics which were managed by
deepening his analgesia.

Laryngoscopy of this case was essential
as facial burns were extensive. The procedure
was conducted with the intention of, and prepa-
ration for, intubation. with ecricothyroidotomy
equipment on stand by. The endotracheal tube
cuff was filled with air rather than fluid as the
altitude of Iagifu Ridge is approximately the
same as the ceiling requirement of the Citation
jet with was identified as the likely evacuation
aircraft for the P1 cases. As forward aeromedi-
cal evacuation (AME) also required minimal
change in altitude (from lagifu to Moro) pres-
sure alteration problems were considered to be
unlikely. Further, cases able to be stabilised at
Iagifu were likely to be suitably evacuated with
a cabin altitude (5000 to 7000 ft [1500 to
2 100 m]) more efficient for aircraft endurance
and airspeed.

This case was monitored with the only
available Propaq. however poor access was
available for the sphygmomanometer and only
toes were available for the oxygen saturation
probe. The bulk of the Propaq became a signifi-
cant problem in loading and moving of this pa-
tient. occasionally disrupting probe sites and
possibly damaging the equipment. Exposure to
environmental elements such as rain and vi-
bration certainly upset the Propaq in the ex-
posed manner in which it was carried. attached
to the side of the Ferno scoop. Similarly. the
Oxylog and oxygen cylinders were difficult to
manage. Employing a smaller oxygen cylinder
for movement of the patient was a great benefit.
however. access to larger units was necessary
when difficulties arose in transit. loading the
patients in the Citation at Moro.

In the 12 hours of the medical evacuation
from explosion site to the Level 5 ICU, this case
consumed in excess of 400 mg of pethidine.
60 mg of morphine and 40 mg of diazepam. As
supplies of medications became exhausted in
flight, he probably became light in the anaes-
thetic. No more suitable short acting narcotics
were available. The value of copious quantities
of analgesics in addition to similar availability
of fluids cannot be underestimated in the man-
agement of burns cases. particularly under dif-
ficult circumstances.

As only one Oxylog was available. the
second P1 case was not intubated. This case had
approximately 30 to 40 per cent burns to his
neck., arms, trunk and legs. and a compound
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