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Accidental and incentional in juries
in the U.S. than cancer and heart disease. Among

are improved preven cive efforts,

rauma is the medical term for a

personal injury or wound. Includ-

ing both accidental and intention-
al injuries, physical trauma is the princi-
pal cause of death among Americans
between the ages of one and 38. In 1982
there were about 165,000 deaths from
trauma in the U.S., and for cach death
there were at least two cases of perma-
nent disability. Statistics compiled by
the Department of Health and Human
Yervices indicate thai for Americans be-
tween the ages of 15 and 24 the com-
bined death rate from motor-vehicle
accidents, homicides and suicides has
risen by 50 percent since 1976. Among
young whites motor-vehicle accidents
arc the leading cause of death, account-
ing for about 40 percent, whercas among
young blacks homicide is the leading
cause of death, sccounting lor approxi-
mately the same percentage. In large cit-
ies black males have o one-in-20 chance
of being murdered before the nge of 30.
Increased urban violence has been a ma-
jor contributor lo the rise in the nation-
al homicide rate: from 8,464 in 1960 to
more than 26,000 in 1982, Overall the
death rate for American teenagers and
young adulls is 50 percent higher than
it is for their contemporaries in other
industriniized socictics.

Because traums primarily affects peo-
ple at or near the beginning of their most
productive work years, ils cosl mui-
sured in lost productivity [rom both
death and disability is high: more than
$63 million per day in lost wages from
accidental trauma alone, according to a
recent estimate by the National Safely
Council. The total annual cost ol acci-
dental trauma, including lost wages,
medical cxpenses and indirect wark
losses, comes 1o aboul 350 billien.

Trauma patients currently take up a
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by Donald D. Trunkey

total of about 19 million hospital days
per year in the U.S., more than the num-
ber needed by all heart-disease paticnts
and four times the number needed by all
cancer paticnts. In the past decade the
death rate from heart disease and stroke
hits Fullen by 22 and 32 pereeal respec-
tively. In contrast the death rate from
accidents has risen by about | percent
per year since 1977. Trauma is clearly i
major medical and social problem in
the WS, To a large extent, however, i
is being negiccted by physicians, hospi-
tal administrators, government officials
and the general public.

Data from several parts of the coun-
try show that death from trauma has a
trimodal distribution: when the death
rate is plotted as a [unction of time after
injury, three peaks appear in the result-
ing graph [sec illustration vn page 3.
The lirst peak, chavaclerized s “inume-
diate deaths,” represents people who die
very soon alter am injury. Invariubly
these deaths are caused by lacerations of
the brain, the brain stem, the spinal
cord, the heart or onc of the maujor blood
vessels. Only a fraction of the patients
in this category could in principle be
suved, even under the most favorable
medical conditions.

The second peak, characterized as
»carly deaths,” represenis people who
die within the first [ew hours after an
injury. ‘These deaths are nstilly coused
by major internal hemorrlages of the
head, the respiratory system or the ab-
dominal organs, or by multiple lesser
injuries resulting in scvere blood loss.
Almost all injuries of this type are con-
sidered treatable by currently available
medical procedures. The interval be-
tween injury and definitive ireatment,
however, is critical to the probalility
of recovery.

account for more years of life lost
the prescribed remedies

speedicr sutgery and furcher research

The third peak, characterized as “late
deaths,” represents people who die days
or weeks after un injury. In almost 30
percent of these cases the cause of death
is cither infection or multiple organ fail-
ure. Here time is less of a factor than the
quality of medical care and theextent of
medical knowledge. I what follows 1
shall discuss the pathology of cach peak
in somewhat greater detail, with purtic-
ular reference to the prospects for re-
ducing the rafe of mertality and disabili-
ty resulting [rom the assotlated set of
medical conditions.

More than half of all trauma deaths
are classified as immediate. The
small number of paticats. in this catego-
ry who could be saved are those in the
few large cities where rapid transporia-
tion is available and special Facilities
culled trsumu cenlers are in operution.
A trauma center is & hospital where the
medical stall has made @ commilment 10
pravide 24-hour “in house™ coversge by
surgeans. anesthesiologists and support-
ing stail to care for trauma patients. Re-
cent medicai records from two of thesc
centers, one in Seattle and the other in
San Francisco, indicate that il there are
signs of life at the seene of an accident
or on the way to the hospital, 20 per-
cent of the patients who are classilicd
as “dead on arrival” can be resuscitated
in the emergency room and will even-
tually leave the hospital withoul perma-
nent neurological damage.

This remarkable rate of recovery will
probably never be achicved in most sub-
urban and rural settings, because of the
longer time it usually takes there be-
tween injury and definitive treatment.
The only way to reduce the number
of immedinte deaths in these circum-
stances is through prevention. Perhaps
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OPERATING ROOM at San Francisco General Hospital is the centers established in sueh major metropolitan hospitals indicate that
seene of clforts by surgeons, anesthesiologists and other sprecindisty the clapsed time between an injury aml definitive surgical care is 2
to treat o criticnily wounded patient, Medical records from trauma critical factor in determining the survival rate of traw victims,
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as many is 40 percent of all denths from
trauma could Le averted by the n-
troduction of various prevention pro-
grams. Most of these programs involve
controversial social issues, however,
and so their chances of succcss are un-
predictable. I shall cite here justa few of
the more importint Irauma-prevention
programs that have been proposed.

According to the Insurance Institute
for Highway Sulcly, belween 50 and 60
percent of the [atal motor-vehicle acci-
deats in the U.S. are caused by drunk
drivers. Elforts to reduce drunk driving
by increasing the penalties for infrac-
tions have generatly failed in the u.s.,
and similar programs in Europe have
had only mixed results. For example,
reports from a number of Scandinavian
countries indicate that alier miandatory
jail sentences for drunk driving were im-
posed @ significant reduction in (atal
accidents was observed. In time, how-
ever, there was usually a reversion 10
the same mortality rate that had pre-
vailed before the stronger measures
were introduced. Rehabilitation pro-
grams for drunk drivers, introduced in
several parts of the U.S., have also been
found to be ineflective.

In spite of this generally negative rec-
ord there is some evidence that the sus-
pension or revocation of a driver's li-
cense aller o dronk-driving conviction
can have a significant elfect on the sub-
sequent ratc of drunk-driving arrests
in the allected population. Recently a
“prass roots” group called Mathers
against Drunk Drivers (MADL) wils or-
ganized in California to promoie such
stronger measures 10 reduce the car-
nage caused by drunk drivers. The im-
pact of this campaign, which is now
spreading to other paris of the country,
remains to be seen.

pother vexing social issue with @
bearing on the current rate ol trau-

ma focuses on the mandatory usc ol
sulety devices such as aulomobile seat
belts and motorcycle helmets. Legista-
tion requiring the use of seat belis has
been introduced in at least 20 countlrics.
The results of these measures vary, de-
pending on the degree of enforcement
and compliance. So far the best record
has been achieved in Australia, where
alter a law was passed requiring the usc
of scal belts there was o 27 pereent de.
crease in the death rate from motor-

TRENDS IN MORTALITY from trauma in
the U.S. are plotted according to the eause af
death i this prapl, representing datn pathered
by the Natiopal Center for Liealth Statistics,
The figures for 1960 are cither actual totaly
for that year or avernges for {lie period from
1952 through 1903; fipures for 1981 are hased
on a 10 percent sample of that year's deaths,

vehicle accidents. Mandatory seat-belt

legislation has not been popular in the
U.S., however, in part because of the
active resistance of groups opposed to
such forms of Federal regulation.

The situation is equally unsettled in
the case of laws requiring the use of
motoreycle helmets. Beginning in 1967
a Federal highway-salety standard re-
quired that all states cnacl and cnforce
motoreyele-helimel Kiws, Iiv e next
decade latalitics from motorcycle acel-
dents deercased by 50 percent national-
ly. Then in 1976 Congress revoked the
sanclions against states not in compli-
ance with the Federal standard. Qver
the next three years 27 states repealed
or weakened their motorcycle-helmet
laws. The resuit so far has been a 40
percent increase  the desth rate from
motorcycle accidents in thosc states. A
recent study sponsored by the National
Highway Trallic Salety Administration
concluded that “the use of u safety hel-
el is the single must critical Taetor in
the prevention or reduction of head in-
jury” from motorcycle accidents.

The burden placed on society by un-
helmeted motorcyclists can be demon-
strated. 1n one study ol 71 motorcyclists
admitted to Denver General Hospital
it was found that only 38 percenl were
covered by commercial medical insur-
ance or workman's campensation: most
of the unpaid bills were borne by the
taxpayers. Similarly, in a survey done at
the Maryland Institute for Emergency
Medical Services it was found that 40
percent of the 63 muotoreyelists hospital
ized did not have insurance coverage.

Perhaps the most controversial trau-
ma-prevention issue in the U.S. is that
of handgun control. According to advo-
cates of greater restrictions on the avail-
ability of handguns, more than 11,000
of the 26,000 murders recorded in the
U.S. in 1982 were commiticd wilh such
weitpuns. I addition, suiehdes nd e
cidents involving handguns accounted
for al least 10,000 deaths. Both liz-
ures are extraordinarily high, particuiur-
ly in comparison with other industrial-
ized sovielies, where hinndguns are con-
trolied. There arc at present some 60
million handguns in the U.S,, and il can
be argued that it would be difficult, if not
impossible, to climinate them culirely,
even il the political will to do so were Lo
prevail in Congress. o the meantime
other approaches lo handgun conirol,
such as the institution of mandatory jail
sentenves for the eriminal use ol a FRTIN
gun, might help to reduce the death rate
{from gunshot wounds. Laws of this kind
have been passed in several stales, and
the results, particularly in Michigan,
serm to be guite positive.

Amthcr controversial issuc is that of
the decriminaiization of narcolic
drugs. 1n the 15 years that 1 have worhed
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TRIMODAL DISTRIBUTION of trauma deaths is observed when
the death rate for a Jarge enough sample of such deaths is plotted as
a function of time after injury. The first peak (*fmnrediate deaths'}
corresponds to people who dic very soon after an injury; the deaths
in this category are typically caused by lacerations of the brain, the
Irain stem, the wpjrer spinal cord, the heart or one of the major bood
vessels, The second peak (*Eearly deatlis™) corresponds (o peoaple who

die within the Rrst few hours after an Injury; most of these deaths are
attributable to major internal hemotthages or to multiple lesser in-
juries resulting in severe blood loss. The third peak (“Lare deatiis™)
corresponds to people who dic days or weeks after an injury; these
deaths are usually duc to infection or multipie organ failure, The
praph is based on a sample of 862 trauma deaths recorded over a twe-
yuear perisl by (he authors group at San Frauciseo General Tospital,

as a surgeon at the University of Cali-
fornia at San Francisco General Hospi-
tal Medical Center the number of vie-
tims of penetrating trauma (primarily
gunshot and stab wounds) has increased
to approximately 40 percent of the lo-
tal trauma cascload. Almost all of these
injurics are related to drug trafficking,
Most drug addicts must pay for their
habit by illegal means, and violent crime
is a4 conunon recourse. The deeriminali-
zation ol drugs could help to solve at
least this part of the drug problem.
Supporters of decriminalization ar-
gue further that the prevalence of drug
abuse is not significantly dependent on
the legal status of the drug in question.
The experience of this country in the
1920's suggests that the consumption of
alcohol was not reduced by prohibition;
indeed, it may even have been increased.

There is no reason to belicve drug abuse
would be greatly affected onc way or the
other by decriminalization. What is cer-
tain is that many of the negative social
effects accompanying drug abuse would
be alleviated,

Finally, there is the problem of burn
injuries, which in many respects is repre-

sentative of the larger rauma-preven--

tion problecm. More than two million
Americans per yeaw sufler from burns of
.one kind or another, and ol them some
70,000 are admitted to a hospital. Of the
latter group 8,000 or so eventually dic of
their burn injuries. More than a third of
these deaths are attributable to cigarctte
smoking, The average American ciga-
rette contains additives in both the pa-
per and the tobacco that cause the ciga-
retie to burn for approximaltely 28 min-
utes. If these additives were omitied, the

cigarettec would burn out in less than
four minutes. As it happens. most {urni-
ture, upholstery and mattresses made in
the 11.S. need more than four minutes’
exposure to a burning cigarette for ig-
nition. The problem and the solution
are obvious. Omitting the incendiary
additives {rom cigarettes would not
change the taste of jhe cigaretie smoke,
but it would make smoking saler by
reducing live-relted deaths, disabilities
and property losses,

Qf course, the cigaretie manufactur-
ers are not about to remove these addi-
tives voluntarily, That change undoubt-
edly calls for Federal legislation. Just as
in the case of motor-vehicle gccidents
caused by drunk driving, fires caused by
cigarette smoking bring death and dis-
ability to innocent people as well as to
the individuals responsible for the acci-

31




dents. Beyond the question of conlrol-
ling cigarette additives, other burn-pre-
vention proposals call for measures to
promote such practices as the manufac-
ture of flame-resistant clothing, the in-
stallation of smoke alarms, the short-
ening of cords on appliances and the
reduction of water-heater temperatures
to prevent scalds of small children.

Although the preceding discussion is
not a compiete catalogue of trauma-pre-
vention issucs, it docs indicate some of
the problems such proposals face in the
U.S. Clearly these issues are complex
and impinge on long-established social
customs. Nevertheiess, prevention re-
mains the only feasible way to reduce
the toll of immediate deaths from trau-
mu. It is not only the most elfective
way to save lives but also the cheapest:
crisis intervention after the fact is al-
ways expensive. Ultimately prevention
could also help to reduce the other two
death peaks [rom traumi, topies 1 shall
now address.

oughly 30 percent of the deaths from
trauma fall into the category of ear-

ly deaths. This category can in turn be
subdivided into two major pathologi-
cal conditions: neurological injuries and
various kinds of hemorrhage. Accord-
ing lo a recent nationwide survey of
head and spinal-cord injuries, head inju-
ries account for about .2 percent of all
hospital admissions in the U.S. On this
basis one can calculate that roughly
34,000 cuses of truumatic intracraninl
bleeding are treated annually in the u.s.
The results of another recent study,
done by a group at the Health Sciences
Division of Virginia Commonwealth
University, point to the need for prompt
management of such head injuries. The

1—4

Virginia group found that i surgical in-
tervention for intrucranial blecding wuas
delayed for more than four hours alter
an injury, the mosl probuble outcome
was death or permanent disability. 1 de-
finitive surgical care was provided with-
in four hours after an injury, however,
the tikelihood of & favorable outcome
was significantly enhanced.

The need Tor prompl, delinitive surgi-
cal intervention is ulso critical i the
treatment of patients with injurics re-
sulting in hemorrhage. For the suke of
discussion hemorrhage can be divided
into three grades: severe, moderate and
minor. In cases of severe hemorrhage
the rate of biood loss exceeds 150 milli-
liters per minute. In the first 10 minutes
of severe hemorrhage the patient will
lose at least 1,500 milliliters ol bleod, or
roughly a third of his blood volume. If
this rate continues unchecked, the pa-
tient will lose more than half of his
blood volume within 20 minutes of the
injury. In such cases littic can be donc
in the prehospital setting to control the
hemorrhage. Prompt, definitive surgical
care offers this patient his only chance
of survival.

In cases of moderate hemorrhage the
bieeding rate is between 30 and 150 mil-
liliters per minute, and there will be a
life-threatening blood loss within an
hour of the injury. Rapid transport of
the patient to a place where prompt sur-
gical intervention is available is also the
preferred treatment, Patients with mi-
nor hemorrhage (bleeding rates ol less
than 30 milliliters per minute) may have
the “luxury” of an hour or more before
surgical intervention is necessary. In ad-
dition intravenous lines started in the
prehospital setting may keep up with the
bleeding. In any case the main point re-
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mains that many carly deaths from trau-
ma could be prevented by raphtd trans-
port of the injurcd patient to a trauma
cenler,

Are trauma patients in the U.S, re-
ceiving the kind of timely medical care
these studies indicate they need? Several
sources show that with the exception of
a few communities having modern Lrau-
i centers the answer is no. For cxam-
ple, in 1960 investigators from the Sur-
geon General's office in Texas cxamined
the deaths of 606 soldiers injured in ac-
cidents and treated in community hos-
pitals. They found that 96 of the pa-
tients would have survived il appropri-
ate treatment had been administered
in time, and an additional 103 patients
might have been saved if they had been
treated uppropriutely. Another study,
done by workers at the University of
Michigan in 1969, showed that 28 of
159 patients who dicd as a result of
trauma were inadequately treated. Still
another study, reported by a proup
at Johns Hopkins University in 1972,
showed that a third of the deaths re-
sulting from motor-vehicle accidents
invelving abdominal injuries in the Bal-
timore area could have been prevented
by prompt surgical intervention.

I have been personaily involved in sev-
eral studics of this kind in the San
Francisco Bay area. The first study, re-
ported in 1974, compared the death rec-
ords from the trauma center at San
Francisco General Hospital with those
(rom several community hospituls in the
surrounding area. The results showed
that patients with injuries from motor-
vehicle accidents treated in a hospital
without a trauma center had a signift-
cantly greater chance of dying than
those treated in the one with a trauma
center. A subsequent study compared
deaths caused by motor-vehicle acci-
dents in one part of Calilornia wihere
there was no trauma center {Orange
County) with those ina part of the state
that had a single designated trauma cen-
ter (Sun Francisco). Again the outcome
was signiticantly worse in the region
without a trauma center.

The latter linding led to a [ollow-up
study, initiated by physicians in the Or-
ange County arci. The data were re-
evaluated by an independent group of
general suUrgeons, NCUTOSUrgeons and
emergency-room physicians. Their re-
port showed that non-nenrological tran-
ma care was inadequate in the hospilals
without a designated trauma center. As
a conscquence (ive {raumi centers Were
established in the Orange County arei
in 1980.

Anolher pertinent study waus recently
completed by the same group. 1t showed
that the preventable-death category in
Orange County dropped from 73 per-
cent to 4 percent when patients were tuk-




en o o lrsuma center rather than to &
conventional hospital. Furthermore, the
group found that none of the patients in
the study dicd as a result of bypussing a
conventional hospital in order to get to st
trauma center. This finding emphasizes
the importance of regional trauma care.
Numerous other studics in various parls
of the country lend Turther support fo
the conclusion thal injured patients tah-
en o hospitals withoul a trauma cenier
are af 1 marked diswdvantage, On the
average the incidence of preventable
deaths resulting [rom inadequate trau-
ma care was [ound in these studies to
vary between 30 and 40 percent.

Perhaps the most comprehensive
study of this kind was done in 1980 by
Daniel K, Lowe and his associates al
the Oregon Health Sciences University.
The study included 23 hospitals in a six-
county region around Portland. The re-
gion has a total extent of 5,724 square
miles and a populition of [,257,150,
distributed over urban, suburban and
rural areas. Originally 763 trauma pa-
tients were enrolled in the study; of these
104 had minor injuries and were exclud-
ed from further consideration. Of the
659 remaining patients there were 103
cases of inappropriate care, as deter-
mined by an independent trauma panel
composed ol general surgeons, nearo-
surgeons and emergency-room physi-
ciaps, Of the 278 deaths registered 135
occurred in the hospital, and of thesc 34
were judged preventable by the panel
The latter group included 15 patients
with brain injuries and 19 with various
kinds of hemorrhage.

Of particular interest in the Portland
results was the finding concerning the
response time of the surgical consul-
tants. In general the surgical consultants
(there were 304 in all) took an average
of 1.26 hours to get to the hospital alter
being called into the case. Neurological
consultants responded somewhat more
promptly: the average was .98 hour, The
independent panel considered delayed
response to be a significant factor in
some of the cases ol inadequate care.
This finding draws attention to anoth-
er problem: the popular misconception
that any physician can treat a trauma
putient adequately in a hospital cmer-
gency room. The emergency-room phy-
sician can start resuscitation, but a sur-
geon is almost always needed to provide
definitive care. The sooner this care is
provided, the better the outcome will be.

hese findings all lead to one conclu-
sion: There is a major shortfall in the
delivery of trauma care in the U.S. The
number of preventable deaths resulting
from the existing system (or nonsystem)
of trauma care is clearly unacceptable.
What can be done to organize a better
system of trauma care in the U.S.?
The concept of organized trauma care
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is not a new one; indeed, it can be traced
back in military history to antiquity.
The earliest mention of organized bat-
tlefield care is in the ffiad. According to
Hemer, Greek soldiers wounded in the
fighting for Troy were carried ol the
battleficld and carcd for in barracks
{called klisiar) or on nearby ships, The
Hiad contains references to 147 dillerent
wounds and implics a mortality rate of
77 percent,

The Romans also had considerable
experience with emergency care for the
injured; as early as 480 p.c. wounded
soldiers were reportedly assigned to the
care of patrician families. By the first
century A, special hospitals (ealled ve-
letudinaria) had been established along
the borders of the Roman Empire to
care for wounded legionaries. Archacol-
ogists huve identified at least 25 of these
structures, which were quite sophistival-
ed in design.

In the carly 19th century Baron Dom-
inique Jean Larrey, the chief surgeon in
the army of Napoleon, made two im-
provements in the care of wounded sol-
diers that have persisied to modern
times. The first was the ambulance vo-
laute (“flying hospital”), an innovation
that sharply reduced the time it took to
provide definitive care to the wounded,

Before the advent of Larrey's horse-
drawn ambulances injured soldiers of-
ten lay on the battlefield for periods of
a day or more. Larrey's sccond inno-
vation was to concentrate the casual-
tics in one arca and to operate on them
as close te the [ront lines as possible.
During World War [ the time [ag be-
tween injury and surgery was still be-
tween 12 and 18 hours, and the overall
mortality rate was 8.5 percenl. The time
lag was reduced in World War II to be-
tween six and 12 hours, and the mortali-
ty rate fell to 5.8 percent. Perhaps the
most dramatic reduction in the time lag
from injury ta definitive surgical treat-
ment came during the Korcan conllict,
A decision was made in the U.S, Army
Mudical Corps to bypass the battalion
aid station and to take injurcd soldiers
dircetly from the bastleficld to a maobile
army surgical hospital (M ASIL). The
average time lag between injury and de-
finitive care during the Korean conflict
was between two und four houwrs, and
the mortality rate was 2.4 percent,
This tactic was [urther impraved on
during the U.S. invelvement in Viet-
nam, where casualties were taken direct-
ly from the battlefield to the corps surgi-
cal hospilal. According to one study, the
average time lag between injury and de-
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linitive surgical care was reduced o
65 minutes, and the mortality rate fell
to 1.7 percent. This military experience,
one might think, should have served as
an incentive and a model for the im-
provement of civilian trauma-care sys-
tems. With the exception of a few iso-
tated instances, however, that has not
happened.

ne ‘example of excellent regional
trauma care cin be found in West
Germany. During the late 1960 wWest
German health officials observed the
U.S. methods of providing batticticld
care in Vietnam. In 1970 the decision
was made to apply these procedures
throughout most of West Germany, cs-
tablishing trauma centers along the
main avtobahns, Integral 1o the trauma-
center concept in West Germany is rap-
id prehospital transport, which primari-
ly entails the use of helicoplers but also
inchides ground vehicles, There are now
12 air-rescuc stations in the couatry
with a standard mission radius of 50 kil-
ometers. It is estimated that 90 percent
of the population are within 15 minutes
of a trauma cenler.

More imporiant than the prehospi-
tal system is the system of integrated
trauma care within the hospitals. West
German hospitals have been clussified
according to their ability to provide
trauma care. Furthermore, there is an
in-house team of surgcons in every des-
ignated trauma center on @ 24-hour
basis. ‘The teams inchude not only surgi-
cal residents but also a chicl surgeon.
The other important members of the
rauma team are a neurosurgeon and
an anesthesiologist. The chief trauma
surgeon also cares [or the patient in
the postoperative period, including the
time spent in the inicnsive-care unit.
Overall the quality of surgical care is
excellent.

The West German system also has a
strong rehabilitation program, ihe pri-
mary goa! of which is to get the aceident
victim back to gainful cmployment as
soon as possible. 1 do not mean to ply
that the system there is perfect. Some of

MISMATCH between the cost of tramua, in
ferms of the number of years of life Tosit, and
the national cffort to solve the trauma prob-
lem, 0 terms of dollurs speast on researeh, is
particuiurly striling in the contexl of & com-
parison withthe corresponding figures for can-
cer atd heart disease. The bars in the top chart
are based on an estimate published in the Sur-
geon General's report for 1978, The bars in
the bottom chart are hased on 1982 fipures
from the National Institutes of Lealth; they
refer only to research funds spent under the
ausplces of the National Cancer Institute, the
Nauiional Heart, Lung, and Blowd Institufe
and (in the cose of tranma research} the Nu-
tional Institute of General Medical Sciences,

the e centers are not as strang as
they should be, but in general the system
is an excellent modei for the U.S.

As a consequence of this regionalized
system the mortality rate from motor-
vehicle accidents in West Germany hus
dropped from 16,000 per year in 1970 to
12,000 per year at present, i reduction
of 25 percent. It is probably more thun a
coincidence i the magnitade of this
reduction is remarkubly close Lo the pre-
ventuble-death estimate made in mos!
Americun studies (between 30 and U
percent). By applying simple arithmetic
amd assuming that ihe 4,000 additional
German paticnts who now supvive cach
year return to work, a rough estimate of
the financial benefit to that society can
be made. 1T onc assumes that cach survi-
vor over the pust FQ years now cutns
the equivalent of $10,000 per year and
pays $2,500 in taxcs, the gross nistional
product of West Germany would be in-
credsed by $220 million per year and lax
revenues would rise by $33 miltion. The
value of a trauma center, therefore, lies
not only in a reduction in deaths and
disabilities but also in a positive linan-
cinl contribution to sociely. 1 the U.S.
were to introduce a similar system and
could achieve the same reduction in
mortality, then over the first 10 years
this country’s G.N.P. could be increased
Ly more than $2 billion and the addi-
tional taxes paid would amount to morc
than $550 million.

he linsd category in this discussion,

late deaths, accounts for approxi-
mately a fifth of all trauma deaths. of
these deaths 80 percent are attributable
to infection and multiple organ [ailure.
The two conditions seem to be causally
related. The common risk factors that
have been identilied so far include
shock, head injury, peritoneal contami-
nation and malautrition, all of which
can lead to inlections late in the course
of a paticnt’s injury. This development
muaty in turn be relted to the fuilure of
the patient’s immune system, but the ex-
act cuuses have not been elucidated.
Once infection is obvious the patient ol-
ten develops progressive organ failure.
The resulting mortality rate is high and
is dircetly refated to the number of or-
pan systems invoived.

The answer o the question ol why the
Irauma paticnt is at risk for infection
and multiple organ [ailure can only
came [rom Turther vesearch. Fyen this
solution, however, is not without dilli-
culties. Al present the U.S. spends very
little of its research [unds on (raunt.
National priorities are clearly directed|
to cancer and heart disease, even lhum:h'
trauma accounts Lor more years ol lile)
lost than cancer and heart disease com-
bined. One solution. would be to estab-
Hsh o National lnstitute of Traumi, on
the model of the National Cancer lnsti-




lute or the National Heart, Lung, and
Blood Institute. Such an institute could
serve many purposcs. it could focus on
rauma both as a medical issuc and asa
social one. It could approach trauma in
such a way as fo place equal emphasis
on prevention, health-care delivery and
research aimed toward the solution of
the late-deaths problem. It could also
serve as o lovus for innovative ideas in
research [unding. For cxample, since
drunk driving is a major contributor to
the national trauma rate, perhaps il
would be feasible to devote part of the
tux on alcoholic beverages to help sup-
port trauma research.

Finally, there is the problem of reha-
bilitation. One of the most pronounced
deliciencies in trawma care in the US.
is the lack of an integrated rehabilita-
tion system. Most disabling injuries are
caused by neurological and orthopedic
injuries. With the exception of some ex-
cellent rehabilitaiion centers for spinal-
cord injuries the U.S. has not placed
enough emphasis on returning the in-
jured patient to work. This approach
should involve not only physical reha-
bilitation but also job retraining und
treatment of the emotional trauma that
often accompanies physical trauma. In
order to have an effective rehabilitation
system the nation musl also address
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MODEL SYSTEM for the dilivery of inunma care has heen esinb-
lished in West Germany. In the past deeade or so specialized traus
ma centers have been set up at hospitals along the main autobahns.
Most paticals are iransporicd to the designated tranma centers by
liclicopter. ‘The red dots on the map at the right designate the sys-
tem's principal air-rescuc stations; the red cireles mark the standard

some of the existing worker’s compensi.-
tion laws and disability-reimbursement
programs. For example, an employed
person or union member currently takes
five times as much disability time as a
person who is self-employed. Any pro-
posed rehabilitation system must ad-
dress the disincentives that alfect the de-
cision to return to work.

In summary, lrauma is a seriously
negiected: public-health problem in the
U.S. Each of the three peaks in the tri-
modal distribution of trauma deaths has

its own set of associuted problems, Il the
U.S. is to achieve a signilicant redtvtion
in the rate of mortality and disability,
from traums, cach of these issucs mus!
be addressed vigorously. The solutions
will not be casy, and they will inevitably
engage some controversial social issues.
It is my contention, however, that the
U.S. can no longer alford the present
rate of preventable death wnd disability
resulting from trauma, The search lor
solutions to the trauma problem must
become a national priority.

Ing to West German e

50-kilometer operting radivg associnted with cach station. Accord-
alth ofticials, 90 pereent of the populaiton are
now within 15 minutes of a trauma center. The smaller version of
the map reproduced at the left is on a sticker distributed by the Ger-
man astomobile club avac. Telephone numbers accompany names of
the stations; an alternative emergency number (710} i also given.
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