I heartily beg that what I have here done may be read
with forbearance; and thal my labors in a subject so
difficult may be examined, not so much with the view
1o censure, as to remedy their defects.

—NgwTon's Preface o the Principia, 1686
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(1) The Unknown Is Knowable (2) Advance by
Trial and Error (3) Measurement and Theory Are
Inseparable (4) Analogy Gives Insight (5) New
Truth Connects With Old Truth (6) Complemen-
tarity Guards Against Contradiction (7) Great
Consequences Spring From Lowly Sources.

{(From Wheeler, J. A: A Septet of Sibyls: Aids in the
Search for Truth, American Scientist, #4:360, 1936.)
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PREFACE

ACCORDING to Baldwin® the first motor vehicle accident of
which there is any record in the United States occurred in
New York City in 1899. A passenger stepping off a trolley was
struck by a passing motor vehicle and died in a hospital on the fol-
lowing day. Some 52 years later, in December, 1951, the millionth
traffic victim died as a result of a motor vehicle traffic accident in the
United States. By the end of 1954 another 100,000 people had been
killed. From 1906, when traffic deaths had been estimated to be
400, deaths spiraled to a peak of almost 40,000 in 1941.

Stated another wayt this means that 100 people in this country
become accident vital statistics and another 6,000 receive injuries
every day. The time during which the decelerations and forces
generated in a collision are of sufficient magnitude to cause a
fatality is very short. In fact, the total time consumed in a whole
day involves less than 30 seconds to produce these deaths, and
only about 30 minutes to inflict this multitude of injuries.

The individual automobile collision has been characterized,
by D. M. Severy, “as an extremely complicated phenomenon of
a very brief duration ending in destruction”** (Fig. A).

The epidemic frequency of these accidental injuries and deaths
is thought to derive from biemechanical and pathomechanical
stress-strain patterns of behavior peculiar to the age of power and
speed in which we live, work and play. This attribute, of course,
is also shared by air traffic. Efforts to improve these situations are
in progress along mass statistical, laboratory and full-scale crash
lines of investigation (Figs. B, C). How does automotive ground

* Baldwin, D. M.: Motor vehicle traffic accident facts, 1955, Medical Aspects of
Traffic Accidents (Elliott), Sun Life Assurance Company of Canada, Montreal, p- 41.

t Haynes, A. L., et al.: Automative Collision lmpact Phenomena, Highway Re-
search Board, National Academy of Sciences, N.R.C., Jan. 19, 1956.

** Severy, D. M. Photopraphic imstrumentation for collision injury research,
Journal of the Society of Motion Picture and Television Engineers, £7:69, 1958,

Yii
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Freo v Headoor experimentat collision s wngies per iowr {mpln, Phote
graph, courtesy of Derwen ML Severy, Institute af Transportaton and rathe
Fngineering (I'TTH). Universitn of Calilornia at Los Angeles,

transport stack ap with that of aviation in this respect? What are
the reasons for dufevences. il any? There appear to be two Teasons
[or the phenomenal advances in aviation and the apparent lag
in comparable aveas by antomonve ground ransport.

First of all, there has been simultaneity of progress in aviation
with regard 1o medicine, biology. engincering. and adjacent fields
of human endeavor. This Kind of growth, antil very recent times.
has been lacking in regard to automotive ground transport, An-
other nfluence. impughs grave errors of perspective and judg:
ment on the part of the public which has been “seeing one thing
too large” and “something clse too small.” For exammple, whereas
advances in aviation—now probing the bringes of outer space—
have alwavs been widelv acclaimed and fostered by public opinion,
thuse of antmnotive enginecring have heen accepted as a simple
fact of life. However, in this ome vespect, the score is evened.

|
|
!

STATISTICS SHOW ~ SINCE 1930
PASSENGER (AR AVERAGE HORSEPOWER INCREASED 65%
TOTAL TRAFFIC FATALITY RATE DECREASED OVER 55%
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Fic. . This is the statistical point of view,

Fic. O Fhis is the Beld and dinical story,
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PREFACE xi

Fio. . i complex represensation of the interrelated problemn ot highe
way traunsportation s been developed around four basic targels (at centerd,
Each concentric band has a funcional relattonship o these four major com-
ponents: and, are numbered from center ourward: (13 Major Componcins
2y Elements (3} Public Officizls and Educuors (41 Industyy and Associntes
and (3) Public Support. (From Platt: Traffee Guarterdy. Jan., 18370

Injuries and deaths have been accepred as inescapable facts of the
“violence of history™ and advances in both spheres of transporta-
tion.

This is a book about crash injuries. ‘That is to sav. it deals with
the why of anomobile accidents. the how of injurief.a and methods
of human salvage; from flirst aid through ultimate rehabilitation.
It has been written primarily for physicians who wish 1o help
their crash and near-crade patients fan even more frichtening con

Fis. F. This vehicle. after tnvolvement in a collision presents sonte funda-
mental elements of the automotive “hostile environment.”

sideration) through widening medical horizons. which are ex-
ploring adjacent domains of accident prevention and reduction
of injaries through recently developed human-engineering and
crash-impact engineering disciplines respectively.

The latter points of view have been devived during the last ten
or twenty vears by investigators from manv ficlds of homan en-
deavor (Fig. D1 They. too. despite their diverse interests and ap-
proaches to a cotmmon problem. may hnd a common hackground
of understanding. and benefie from the contributions of medical
scientists and climcians which are recorded in this book along
with their own. It is my hope that the book will “promote effective
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communication across the departmental walls which tend 1w 1s0-
late the professions and specialtios from one another™: amd. thus
achieve a degree ol sequential vross fertilization of ideas trom
these intersecting sources. For this reason the book aims at an
audicnce “hevond the contines of specialization”™ in medicine and
related fields.

‘This book is also an attempt o stimuolate further rescarches
as well as improved understandmg among scientises in medicine
and allied disciplines. For this reason attention is drawn o broaden-
ing perspectives and changing artitudes in vartonsh velated phases
of the life and death cvele ol motoring. In order o project objec-
tively some of these wdeas 16 was necessary 1o overcome two major
obstructions of mv own. both in accordance with the wisdoin of
know it hrst. not 1o mendon the emouonal tactor. The first
was the difficulty of technicat comprehension: the second was “in
the vesistance of haman attitudes to change (tor example. medical
sereening of driversy,” When dhe fivst obstacle had been hirdled—
io a degree of course——the second loomed even larger. because 1
stems from an underseandable resistance 1o compulsion inoany
formi——cven though evers phvsician knows that “the doctrine ol
health by compulsion has been extraordinaribv suceesstul” i oall
other fields of public health.*

The very success of health by compulsion and the convineing
arguments for rankmg highway safery high as a value should
logicallv justify still turther resorictions upen the individual as
an operstor of a motor vehicle, The line of heatth by compulston
may be extended o this poine where the driver’s unhtoess ob-
viouslv threatens the salery and health of someone else. By the
samwe token, “The auwtomaobile mdusuy os like the maker ol a vers
useful bur porentially dangerous drug, The privilege of making
and selling automobiles carries with 1t an obligation 1w be tireless
to hnprove satety and to refrain from qualities which make themn
potentially dangerous 1o health™ (Fig. ).

It should be remembered in regard to this purtcular value -

¢ Garland, 1. O.: Health m perspective, British fournal of Clinical Practice,
12080, 1958,

P Noves, Dorothy: America’s Moo 1 heelth plul)lmu: awtomuohile acidenes, Con.
neclivul State M.}, 22188, 1958,
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I-.u.-. F. Non-union of the tibia: showing the varjous steps in
grafi (15 site of non-union has been cleared: (2)
graft.: (31 liteing it out: (4) the graft from the distal portion has bee
proximally and the proximal portion has been rotated 180 degrees and

bndges.!lu-' site of non-union: (5) securing the graft with metal screws: and
(6} gratts secured. . .
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the liberty of the individual versus the group—that this rather
primitive, perpecual and universal conflict has been transposed
inte a “do-as-you-would-be-done-by ethic’——one of the major at-
tainments of mankind.

Resistance to change, as in any stage of transition, is evidenced
lherein in the fact that current changes in ideas and in practices
have not yet been crystallized; terminology is not well established;
and, the extent of new methods is not well known.

In any case, once accepted, the wealth of data already accumu-
lated in this book represent definitive assurances that automotive
safety—i.e., including accident prevention, reduction of injury,
and recovery—is ready to take its rightful place alongside of ad-
vances being made in the age of speed and power in which we
live.

For the physician this book should fill an important need. It
contains an account of the “available” scientific and empiric
knowledge of our time which he needs to mect the challenges of
patient “total” care engendeved by injury-producing motor ve-
hicle taffic accidents. It may also help him to decide what pro-
portion of medical effort should be put into shaping attitudes to
automotive safety alongside of human salvage (Fig. F).

Jacos Kurowski, M.D.

St. Joseph, Missonri

GENERAL INTRODUCTION

In our present age of rapid technological progress, the
frightening discrepancy between our lechnical “know-
how" and our philosophical incomprehension, in general,
of basic scientific conceptions seriously endangers the
integrity of our intelleclual outlook.

—Max JamMMER

THE magnitude of automotive injuries and deaths is generating
new fraternal problems for medicine, engineering, and related
sciences, disciplines, groups and individuals. Mass statistical, labora-
tory and full-scale crash investigators are asking for more medical
data to direct thesc rescarches. One purpose of this book is to
help close this gap between related clinical and extraclinical ac-
tivities. This means compressing, channelling and integrating
properly evaluated medical data with pre-impact, impact and
post-impact factors which govern the life history of motoring as a
whole.

The fact is that motor vehicle accidents present an opportunity
for the study of trauma which is ordinarily afforded by combat as
it occurs in war. Yet, this traffic scourge which has killed more
people than have all the wars in which this republic has been
involved and kills and injures more people off the job than
oceurs on the job has not given results of medical study compara-
ble to war medicine and industrial medicine. Since these accidents
strike down victims of all ages and both sexes, here indeed is a
daily battleground for the study of trauma the results of which
may better condition us to meet other imminent catastrophic
threats (Figs. G, H, I).

Moreover, while much is being achieved by the experimental
method of study in medicine by controlled experiments in animals
with extrapolation to traumatic conditions observed in man, these
methods can supplement but not supplant direct clinical, labora-
tory and autopsy examinations of crash victims, in a category
separate from accidental injurics of mechanical origin in general.

xv
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!
Fi6. G, This aceess road ook omunons from every anabe,
The benchts of accumulated viral swtistics {rom auropsy in-
vestigations would be of inestimable value for diagnosis and treut-
ment. Moreover, valuable contributions 1o safets vould come hom
relating accessory tindings disclosed by autapsy 1o theiy probahic ,

roles in accident causation and predispositien o injury from crash
forces. Paradoxical as it may seem. this introduction of more vari-
ahles o the problem of crash and upser conditions would clarvify
rather than complicate the situiation further.

GENERAL INTRODUCTION xvii

The book is separated into seven sections which deal conseair
tivelv with Biomechanies. Pathomechanics, Autopsy Pathology,
Clinieal (Hosptialy Pathology or Patholozical Anatomy. Delaved
Complications and  Residual Disabilities. Human Salvage. and
comeludes with chapters which are intended to unify and integrate

the medical aspects of the problen. Some paints of depariure trom

st

1. HL Just betore the picores were made lor Figure G. the car above
e onto the belt highwav to be siruek by oarmilertruck: vjeering the
mother and two children—whese mangled bodies have been vavered by the
ofhcer.

ANNUAL VEHICLE REGISTRATION, TRAVEL MILEAGE
AND HIGHWAY MILEAGE AVAILABLE

(1L
(1] _— —f—‘:::_'-——T, 1500
: ’zr 106 NILLION MILES
BiLLIONS oF it QVER IGD% — / 108 ANMUAL YEHICLE VRAYEL
YERKLES: SERISTENED INCREASE I THVH/UY“ 0%

wl o LA Jimcreasely

- \ kecisTaTions| 100
7 Wil
] ST ’i 64 mn ot
™’ MT " MELES OF SIGRWAY
b uss THAN 1% AARLABLE
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THOUSANBS GF 5B
WILES HIGHWAY 49

ANNUAL COMSTRUCTION 33
INCLUDENG REPLACEMEN] za “ 1“ “Il II
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Fie. 1. Thie road bed—the most ensily controlled componens ol highwas
transport is wocfully inadequate to meet modern demands.
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traditional medical considerations and categorizations call for an
introductory outline of the general plan of this book.

BIOMECHANICS AND PATHOMECHANICS

It is logical to assume or imply that to a useful degreec man’s
anatomical. and psycho-physiological characteristics can be ex-
pressed in the systematic terms of engineering, and that the
nature, source, and magnitude of the stresses set up by man-
machine combinations, under both norma! and abnormal condi-
tions, can be identified and measured—and even anticipated in
the course of design—so that the operator (and passenger) will
not be subjected to greater stresses than his body can tolerate
without failure of one or more parts. In this way the same laws
whicl govern engineering practice may be applied by engineers
to the physical laws which govern man's pliysical capacity and
tolerances to external (and inertial) stresses. By the same token,

anatomists, physiologists and physicians may reduce and explain
their special spheres of knowledge by analogy in the idiom of
basic engineering.

There arc apparent and hidden stress-strain interrelationships
and interactions invelved in normal and abnormal motoring con-
ditions. The first is illusirated by the difficulty encountered in
getting in and out of overly low designs; the other by the ab-
sorption of vehicular vibrations which can lead to backache and
fatigue. These more or less normal or basic situations are multi-
plied and distorted under accident or pathological conditions.
Thus. the switch or transition from biomechanics® to pathome-
chanics is quantitative not qualitative. The same equation exists
between human engineering and crash-impact or crash safety
engineering. Neither one of these applied sciences is actually
new because engineers had already pioneered in areas of physiol-
ogy when it became apparent that psychological and physiological

* Charles M. Gratz (31942) defined human biemechanics as “that branch of bio-
logical eagincering herewith principally concerned with the study and co-relation
of the physical properties of human muscles, fibrous and ligamentous structures
and bone with their function.” (From a memorancdwn to George B Karclitz,
August 7, 19423 By inference, pathomechanics implics abnormal biological en-
gineering: i.c.. from cither biological ur mechanical standpoints or both.

GENERAL INTRODUCTION ) xix

stresses of higher orders were being created by progressive elimi-
nation or lessening of physical stresses in industry (automation).

Human engineering—having sprung from the parent field ol
“ergonomics '—now draws upon a variety of basic biological and
biophysical sciences to define the pattern of human behavior in
responses to man-machine or man-at-work stress for determining
man's capabilities and limitations in dealing with such stress
(Table A).*

From this standpoint crash safety engineering begins where
human enginecring leaves off. One fool-proofs against accidents;
the other crash-proofs against injuries in “unavoidable accidents.”
In other words, crash safety engineering is the distinctive art of
delethalizing automobiles and aircraft in order to raise the level
of survival in “survivable accidents” (Hashrook). This new ap-
proach in combatting deaths and injury on the highway stems
from the concept that a certain number of automohile collisions
are inevitable but that the vesulting injuries are, to a large extent,
preventable. This (sccondary) concept ol automotive safety is
not. therefore. in conflict with the primary one that injuries are
prevented by preventing accidents in the first place. Rather, crash-
safety engineering simply recognizes the limitations {(under cur-
rent conditions) of accident prevention measures and deals in-
stead with the consequent important issue. the reduction of
motorist injuries through engineering revisions of injury po-
tentialities of current automotive design.

It is well to remember, in this connection, that in engineering
many factors besides the basic scientific principles are involved in
applying any new technique or material, There are organizational,
managerial, marketing. legal and even personal equations to be
solved. On the research side, with respect to crash studies in pat-
ticular. the financial burdens need to be equally appreciated.

* Hatch defines human engineering as the “application of the principles, laws
and (;uunlilali\-c relationships which govern man’s response 1o external stress, to
the analysis and design of machines and ather cnginecring structures, so that the
operator of such equipment will not be stressed bevond his proper limit or the
machine forced te aperate at less than i1s full capacity, in order for the opcrator
ta stay within acceptable limits of human capabilities.”

Hatch, T. F.: Proposed Program in Ergonomics . . . Human Engineering, Mech.
Engnr., May, 1955, p. 594.
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TABLE A

Facrors FEXCINFFRING

Title

Typicel Activities

Related Areas ar
Jal Titles

Hiuman Factors En-
gineering

Human Factors Fn-
gineer

Human Factors Con-
suliant

Human Factors Re-
search Specialist

‘The Reld of activities wherein
special cmphasis is placed on
determining optimum made of
interaction between man  and
machine svstems of which he is
a part

A professinnally  trained cngi-
neer with special human factors
training and/or experience

A professionally irained scien-
tist. not an engineer, who it
primarily engaged in consulting
activities relating to the applied
aspects of human fadors engi-
neering

A research scientist concerned
primarily with experimental de-
sign and accwmulation of basic
research data relating to the
field of human factors engineer-

ing

Human engineering

Ergonomics

Engineering psvchelogy

Biomechanics

Psychotechnelogy

Applied esperimental
psvehology

Biotechnology

Aviation psvehology

Mechanical engineer
Automotive engineer
Industrial engineer
Electronics engineer
Electrical engineer
Chemical engineer
Aeronautical engineer

Physician

Flight surgeon

Biophysicist

Physicist

Sociologist

Anrhropologist

I'hysiologist

Muathematical statisti-
cian

Psvchologist (experi-

mental. physiological.

industrial. systems anal-

¥sis, or human factors)

Any of the above oceu-
pational specialties

Adapted from Peters, (.. A. and Seminara, |. [..: Alias the human engineer (as
reviewed in Nav. Human Engineering Bull. 25:1, Feb.. 1957). (From Peters:
Internatl. Rec. Med., 171:558, 1958)
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). M. Severy has recently alluded to the difficulties of instrumen-
tation ol these destructive experiments. Therefore, "Experiments
which eat up rescarch funds at a rate of $40,000 a second require
extremely careful planning and particular attention to operational
details to minimize the chance of loss of data through any one of
a multitude of system failure potentialities,”*

I believe it to be true that crash-impact engineering is a mirror
image of human-engineering (Fig. J). To separate these concepts
—as alternating schizophrenic counterparts—cancels out the basic
equivalence which exists between them. Stated differently, it
means that neither idea should be given pre-eminence or be dis-
sociated from the other; lest overzealous or dissociated activity
in one should cancel out the intent and efficiency of the other.
These biomechanical and pathomechanical interrelationships and
interactions are fundamental, derived and empirical. It is a
fundamental fact, for example, that motor vehicle traffic accidents
oceur in time, space and motion. On the other hand, most patho-
mechanical behavior patterns are derived from physical laws
which govern inertia. acceleration deceleration, and dissipation ot
absorption of kinetic energy, as they occur in the automobile com-
partment.

New points of departure concerning the “stressraiser” effects
of human failures with respect to greater-than-chance accident
causation and injury production emerge more convincingly from
these standpoints, and are further developed in later clinical chap-
ters.

AUTOPSY PATHOLOGY

A study of autopsy materials indicates that just below the range
of impact which causes sudden death, there is a narrow range of
impact which may produce serious injuries and permits survival.
This is the range of overall maximum tolerance of the body to
force. Just above this category ot level are those who die on im-

® Particulur attention is invited, in this regard, 1o the Institute of "Fransporta-
livn and Traffic Engineering, University of California, where full-scale automobile
crash experiments originated in 1948, and have been in progress since thar time.
Similar recognition is given the more recent achievements of the Ford Motor Com-
pany along these lines.
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nt whose bodies had been stressed

pact or at the scene of geeide : :
aned vital focnion-

bevond the elastic limits ol the bedy structaes
: tor these limits of factors of satety.

pvals of time after impact. Here,
ariables consisting of second-
s apart from the cHects of
fation 1o human sal-

al capacity to compensate

A third class dies at vavving e
actually, are introduced sl more s
ary complications, which are entite
application of torce. Their signihicance in re : _ :
vage is stressed. Secondary complications ()Ilcn. t"nu]uph quite
rapidiv under a combination of unlavorable conditions ;md. dc;n.‘h.
though delaved, is requently inevitable, These cvents ePUOILLAE
what T imply by the term fractionality of cI(’fJffl. In theje cases
autopsy examinations show that the effects of anjury um-l. is com
plications are muldtiple and continitiis so tong as bleeding. infec
tion, Jear, puin. exfiosire. and  poor response 1o trealment go
windetected or are allewed Lo pursue a downhill course.
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The time factor influence in Jaboratory imestigations of hicmor -
shagie or raumanc shock led to the discovery of the “properdin
astem” of the bodv, Figure K illustrates the standard ex-
periment emploved in the study of hemorrhagic shock. H=hemor-
rhage: T=wanstusion of the blood remaining in the reservonr
after the period of “taking up.” (From Frank et al: Surgreal
Forwom. American College of Surgeons, Philadelphia. W, B. Saun-
ders Co., 1951, p. 5225 The lemoral artery bleeds into an elevared
reservoir until the blood pressure reaches 30 mm. Meroury
and remains there. Fventually bleod runs back from the reservoir
to the artery, I, alter two hours. the temoral artery is shut off
and returns all the blood still in the reservoir to the femoral vein,
the pressor vesponse is prompt and adequate. and the recovery rate
is abour 900, If, instead, transfusion is withheld until about
halt of the total shed volume has rennrned 1o the aniomal, the
pressar response s transient and death ocours soon thevealter in
an average ol six hours after bleeding has started.

The difference in resules is explained on the basis of collapse

A * ] * [
woq M T
+ +
1204
ARTERIAL > & IAKING-UM >
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(MM HGY O] et -
h— rd ‘ \\\
a0 ! averace ~
; MAX BLEEDMNG YOU™ .
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Fio. K. Standard esperiment emploved in study of hemorrhagic shock,
Fuil explanation i test. (Frank of gl Surgical Fonmm. Amcrican College of
Surgeons, Philadelphia. W, B Saunders Co. 1031 p. 3225
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of the bacterial mechanisms and the subsequent liberation of
toxins which paralyze the peripheral circulation (Fine. HO37L%
In other words. ear)y shock death is not “hacterzal™ » hite the late
death is “bacterial.” According to Fine the state of shock resuls
in tissue damage. and injury to tssue en/vmes-- -especiaily a break-
down of the “properdin’ system (consisting of properdin. comple-
ntent and magnesivmi. More specifically, potysace harides are liber
ated  (avmosan) [rom tissue damage. which combines with pro-
perdin and alters the total antibacterial potential ol the animal.
Thas properdin could be au index ol the total amount of tissue
damage. 1t is believed that properdin s made in the bone mat-
row (Pillemers.® and is only found in mammalian serum. Dur-
ing the phise of low properdin fevels. animals are very susceprible
1o infection: however. during the peviod ot high properdin titers,
animals are very resistant wo intection. Fherefore, the tming of
hock therafry is uf tremendous Duporlance ine the therapeutic re-
sult of fransfusion.

CLINICAL PATHOLOGY OR PATHOLOGICAL ANATOMY

The acute clinicai restilts me evaluated with regard o various
criteria of budily hehavior in respose to crash forces. The re-
sidual crash disabilities ave velared to pre-imipact. impact. and
post-itnpact tactors which governed their production. clinical be-
havior, and complications. I both of these categorics pre-existing
discase or other physical deficicney secmed 1o phiy more portant
roles than has hitherto been suspected, in regard to respeotive
Clinical lile histories reviewed. [t seems odd that despite the tact
that every phyvsician has reated e ident patients in whont there
existed some concomitant disease state pot jproduced b the (ran-
. that the most vecent lilerature (avalable to mey contains so
few references to the role of such pre-existing conditions in the
production aned nranagemen! of accidental injury,

* Fine, ] The badterial tactor in experimental shock. Sheck and Corendatory
Homeostasis, Transactions of the Fifth Conference. 14935, The Josiah Mac, h
Foundation, 1937, New York, N. Y,

Pitlemer, in discussing and participating o Fine's paper felt thayr properdin s
gither bound 10 some sabsiance that is exposed in the fisues tolluwing shock. ot
that tissue products appeat in tie serum which combine with properdin.

GENERAL INTRCDUCTION XY

For medical groups this spells out the nteed for some medical
control of the human variahles involved in crash injurics: which
have heen assumed in the past to be a fixed and uncontrollable
quality and quantity (Fig, Li.

MEDICAL ASPECTS OF PROPHYLAXIS OR PREVENTION

The basi¢ responsibility of medicine is to maintain methods of
human salvage at the highest possible level. In addition there is

Fi:. L. Are these the autotnotive hands of “Mr, Ottermole™?

the challenge of medical screening for driver licensure. Oher
aspects of prevention consider the prevention of avoidable post-
impact complications throngh improved First Aid. Emergency
Gare. and the ultimare in Definitive Diagnosis and Trearment.
It is becoming increasingly evident that accidents occur in close
proximity to human  psychosomatic failures. The connections,
however, are not always ctear and convincing: and. in some cases

mav be wholly fortuitous, If any causal relationship does exist, the
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mechanism may not be known and must therefore be postulated.
The proneness of drivers with psychosomatic deficiencies to addi-
tional accidents is becoming well known. Less well known, per-
haps, is the fragility of such riders under accident force conditons.
and to initial hazardous diagnostic procedures in the hospital.
Also. less well known are the additional diagnostic and thera-
peutic problems they present (not to mention the medicolegal
complications).

TOWARD A UNITED MEDICAL CONCEPT AND
INTEGRATED REPORT

The problem of motor vehicle trafhic safety is pulling together
three closely related and older disciplines, i.e,, medicine, engineer-
ing and law. It is imperative that they converge simultaneously
upon their respective guardianships respecting health, safety and
rehabilitation in regard to their individual patients, clients, com-
munity at large, and the state.

The recurrent theme of this book is dichotomous. The first con-
cerns integrating physical and clinical aspects of injury-producing
motor vehicle traffic accidents with the life history of motoring as
a whale. Here clinical and more or less extraclinical points of
view are blended. The second involves clinical considerations of
motorists injuries and deaths as a part of the broad spectrum of
trauma of mechanical origin in general, keeping in mind the large
and specific forces involved in motor vehicle traffic accidents. In
either case, this book is an informal approach—not a systematic
account—to a great reservoir of scientific, empirical, pathological
and clinical materials.

Jacos Kurowski, M.D.

St. Joseph, Missourt
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