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INTROZUCTION

Shock is a degseriptive term used by clinicans o
dennte g syndrome characterized by protracted prostra-
tion and hypotonsion (Weil, 1957). It is usually
accempanicd by pallor, coldness and moistness of the
skin, ¢ollapsc of superficisl vecins, altcerations of

mentel status, and suppression of the formation of urine,

Volumdnouns litcrature reflects intcnse disagrecrecnt
over the meaning and significeznce of the term "shockV.
Most of this, howsver, resulte from the use of o single
namse to describe gz conditlion produced by nany unrelated
causes. Occasion for disagrccment dissippeesrs if the
term "shock™ is used within the limits of its definition
namely , to indicate the ¢linical statc of the pstient

without speeific implication 25 to the underlying causes.

Circulatory collapse asnd peripheral vescular failurc
are fregquently cmployed by authers te circumvent the
dispute aroused by use of the word !shock“._ These %erms,
howegver, are subject to the gsanc misunderstandings, and
thoey add homodynamic izmplicstions thet may be misleading.
Shock gimply refers to the prosconting signs of the petient,

and within thig Yimi% the term is valid and meaninzful.
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The elinicsl manifegtelions of shock often over-
shadow the primery disesse, yot full appreciation of
the underlying causc is prercequisitc to proper under-
gstaning of pathophysiology and frestment of the
individual patient. For this rcsszon, usc of the term
"ghock™ in a generic sensc without refercnce to the
underiying cesuse has been challenged. Indeed, some
conpetent autheritices have urged that paticnts would
be bettcr scerved if the torm were discarded because
there is no such thing as troatnent of “shock™ but only
the treatment of the patient in shock in relation to
a primary discase. On the other hgnd, the concept of
gshock a8 a syndrome is well ostablished, the torm is
widely uscd snd, if no morc, it communicabtes the dirc
clinical state of the pstient common to = number of
discases. In faet, it represonts the co mon denominstor
of g far-sdvanced dcfect of vitcl function, regerdlcess
of the initial causc, and as guch iz the harbinger of

doath.
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HISTORICAL REVIEW
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dISTOAICAL ROVIEY

The word "shock" first uscd nedicslly by the
unsmcd Fnglish transiator or Tenri Francoig Lo Dran
(1743). 4 treatisc of rcflections drawn from cxperi-
ence with gun shot wounds, hes been used for more than
two conturices in all elinicel discriplinces to describe
8 progrcessive but gradusl cellapsc of vital organs
functions after injury or sursery., The initisting
injurics secmed disproportionately small whoen comparcd
with the offcet on vital proccescs. Pathologic findings

failed to supply a ressoaashlce czuse of desth.

4% the end of the ninctconth century, suargeons
recoghized shock when they bezan to desl with i%, The
definition at that fime was deseriptive and usually
refecrred to the posti~traumatic or sccondary shock. The
obscervations of John Collins lVerrcen (1895) Profcssor of

Stirgery, dervard University arc represcotative.

In 1899, Geowrge We Crile puclished the first exfc-
nsive experimental study denoted prineipally fo the
solution of the problems of shoeit, Thesc pionecring
oxperiments were the bascg for much of our understanding

of traumatic andhypevolsemie shock today. He noted thab
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animesl in shock rcesponded to intra-venous adminstration
of warm saline., He condented this favourshle responsc
with an incresses wvenous prossure, vhich in turn filled
the hearf. The hesrt best morc vigorocusly and pumped
larser quantities of blood, which, he reasoned, nourished
the exhausted and starving vital centres, and improved
oxygenation within the lungs. Crile (1899) should be
credited with observing for the first time the most
important charseteristic of hypovolacmic shock, 1.2,
failure of venous recturn, low central venous pressure
and the favourasble response of the venouws pressurc to
infusion, accompanied 1a %urn by an inercsse in cardiac
output. He ascribed feilurc of fthis trcatment, which
occured in many of thcesc aninegls, to exhesution of the

vasomotor contre.

During the first two decadces of this contury, the
principal theory to explain the phcromenon of shock weg
vagomwtor which was believed $o cause pooling of blood
in the great veins with failurc of bloed flow Lo vital
organs). In tresting war casualties, surgeons had noted
pallor of tissuces of patiente in shock, the disappearance,
of peripheral pulses at = timc wheon the femorel =znd
carctid pulscs werce palpable and the consiriction of

peripheral wveins, which supported the lattcr concept.
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It was known &t that time that the bleoed wolumc
was reduced in both clinical and experimental shock,
without any indicsiion of extcornal haemorrhsgc. This
chserved fact raiscd the question, where in the bhody

is the bloed which is ocut of currency“.

The shock teem at Bethume in warld War I noted =z
high espillary red ccll count in paticents in shock
from trzuma vwithout notasble hactiorrhege. It wes not
certain at that time whether the increased concentra-
tion of red cells was due fo trznsudation of plesma or
to glowing of the circulation from a dininished artcrizl

blood pressurc.

tleribers of thoesce carly shock fteams recogniscd a
difference boetween bicod flow and bilood pressure in shock.
in 1917 Archibald end ke Lean noted that while a Iow
blood proessure is one of the zost constant signs of shock,

it is not the cssentisl thing, let szlone the caunse of it.

Cannon (2917) believed that the problem of shock
still reguired the demonstration of the cgme factors,
naturally related to the onset of shock, which might
s0 coperate in the body that when haemorrhage end infecticon
were ruled out, the persistent low blood pregsure chsra=~

cteristic of shock state would become gradually
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estgblished., While working with Bsyliss in London
Cannon (1918) investigsted the question of whether

the acid known to bo developed Iin injariced tissues
might be a conbributing factor in the production of
snock scen in mans They first showed that acid pro-
gduction was not an esscntial in lower gnimals similesr
t¢ that giving rise to shock in man, the thigh muscles
in the =znaesthetised ¢at werc repeatedly struk with a
blunt wedge shaped hurmer, or crushed by compression.
The trauna usually falled to brcak the skin, so that
infeection from without was unlikely. The course or
events wes followed by cbscrvetions of the pulse, ro~
spiration, alkasli rcserve znd eorpuscular volume. Affcr
about 2C :ixinutes the blood pressure began to fall, and
a condition resembling post-trausstic shock in man
enssued. It wes known g% thoe time That Dale and Leidlaw
(1910} hed been able to induce hypotension by the inje-
ction of extremely ndinutc amounts (1 to 2 ng. per kg.) in
the anaethetised animal of histamine. The view was
taken that sccondary shock was due to the action of
toxins arising in injuried fissues and histamine was

considercd the specific offender.
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Theo birth of the Leam appiroach for investigation
and trecetment of paticnt in shock cccurcd during Wadld
War I, when American and British physioleogisis zs well
&5 clinicians, lcd by Bayliss end Cennon {1915} provided
the opportunity to called clinical descriptions by linc
medicsl officcr, and to measurc physiclogis and biocho-

micel phenomenae in negtients with shaock.

The final conclusion thet o toxsemia, possibly
invelving a histaminc-like substence, was produced in
the wound was mislesding. Tho obscrvations of Keith znd
of Hoberston and Zock (1919), which relsted the prescnce
or sbscence and the sceverity of shock to deficits in ecir-
culating blood wvolune, were rocognised bub unfrotunsately

believed at that time to be of sccondary importznce.

A nosd important observation by Cennon (1919) was
the corrclation between low blood pressure snd arterisl
blocd acildosis. He postulsted thet the £al1l in alkall
reserve was duc fto the accumulgiion of fixed acids, such
as lectic acid, as =2 result of iupszired oxygen transport.
He noted improvement in shoek after the administration

of sodium bicarkbonate.
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Blzlock (1930) separately Phemister and
Handy (1927) chellenged the theory of toxsemia a5 2z
mechanism of traumstiec shock, and utilizing =z medel
gimilar to that of Cennon and BDayliss, (1923), demo-
nstreted that the shock cbserved after trauma to a
dogs leg was due cleerly to the accummulation of blood
and plasme in cnd around the wound end throughout the
tisene spaces far berond the asrea of lecal injury. It
was found taat traume of sufficient severity to cause
low blood pressurce produced exvravasation of blood not
only into the tissucs of the groln 2nd flenk, therefore
aiputation of the upper part of the thigh to demons-
trate the difference in weight welbwesn the injuried and
uninjuricd lcgs as had been done by Cernon and Bgyliss
{1923) was shown to be inadeguebte. 4 wider dissesction
that permitted wecighing the tvo aalwves of the lower
body demonstratcd thst the blood znd plasma lost iato
the fTraumatised side could easly explain the shock

observed.

Blalock {1930} noticed thot trensufsion of blood
from one dog in which a low blood nressurc had been
produced by trawmmwa to an extrenity, to znother dog, in
witich a low Llood pressure a=zd boen produced by loss of

tlood sither outside the body or inte the tissue of the
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