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INTRODUCT ION

Shock has been recognised for over 100 years, Dec-
reased tissue perfusion has long been regarded as the basic
problem in shock (Shoemaker, 1973).

The major cause of the clreulatory collapse 1s however still
debated., By some authors it has been aseribed to a trans-~
capillary loss of fluld and/or a blood stagnation in the
systemlec vascular beds, reduclng venous return to the heart.
Others c¢laim that it is primarily a failure of myocardial
contractility induced by circulating substances released

from ischemic tissues (Haglund, 1978).

In shoek vital organs enter in a catabelic phase of
metabolism because of either peoor tissue perfusion or sepsis.
A1l of the shock states, al least iIn their severe forms have

common pathophysiologic features (Melcersoft, 1981).

The corner stene in the management of shock states 1s
to keep the perfusion of different tissuves especially the

heart and braln,

The aim of this essay 18 to review the literature
about the pathophysiology of shock and the management of iis
different types.
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DEFINITIONS AND CLASSIFICATION

The earlist definitions of shock were a clinieal descrip-
tion of injury. The shock has been defined by Fine (1963) as
a specles of functional concussion by which the influence of
the brain over the organ of c¢lrculation 1z deranged or sugpen-
ded. Block et al, (1966)defined shock as a pregressive vaso=-
constrictive oligemic anoxia., In 1967, Hardaway et al, defined
woundd shock breadly as the clinical manifistations of an in-
adequate volume of circulating blood sccompanied by physio-
logic ad justments of the organism toc s progressive discrepancy
between the capacity of the arterial tree and the volume of
blood available to f111 it,

Shock 1s a breakdown of effective circulatiorn at the cell-
ular level (Trunkey, 1575). It is the inadequate blood flow
to vital organs or inabllity of the body cell mass to meta-~
bolise nutrients normally (Maclean, 1$77).

Shook of all forms appear to be invariably related te inade-
quate tissue perfusion. The low flow state in wital organs
seem to be the fingl common denominator inm all ferms of shock

{Shires et al, 1979).

Attempts to elassify shock are based on the initial pre-
oipitating event (Thal and Kinney, 1967) or on haemodynamic
diagnosis (Maclean, 1968).
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Etiological Classification of Shock : (Thal & Kinney 1967)

FEEO T NSNS TN RTIIAS OIS IS SIS

1) Hypovolaemic shook 1 which may be pure or combined with

sepsis or cardiac falilure.

2) Cardiogenic sheck : as in failure of left ventricular

Filling or ejection,

3) Septic shock : which may be pure or combined with cardiac

failure or hypovoelaemia,

4} Neurogenic shock : i.e., loss of vasomotor tone.

Haemodynamic Classification of Shock : (Maclean,1968)

E b b e e e e e

1} Cardiac deficit.
2) Hypovolaemia.

3) Peripheral pooling,

Shires et al (1979) has shown that shock = invariably
results from one or more of four but interrelated dysfunctions

involving :

1} The pump "heart"”,
2} The fluid which is pumped "blood".
3) The arterlelar resistance "vessels™.

4) The capacity of the venous vessels.



The dysfunctlions may be correlated zs follows @

1)

2)

3)

Heurogenic {Primary, psychogeanic, immediate} shock :

neurozenic or psychogenic factors e.g, vrolonged standing,
pain, vasodilator drugs, fright presumably trigger a vaso-
vagal reflex as the result of which sulden vasodilatation
or inhibition of constriction results in a rapid pooling
of bBleood in the peripheral and spianchnic vessels. This
leads to insdequate cardizc output and poor tissue per-

fusion (Shires et al, 1979).

Cardiogenic shock @

Implies failure of the heart as a pump dysfunction
from myocardial infaretion, sericus cardlac arrhythmias or
by miscellaneous causes including mechanical restriction
of cardiac functlon or vencus obstruction such as gecurs
io mediastinum, with tension pneumothorax, vena cava obgt-
ruction, cardiac tamponade or pulmonary embolism

{Braunwald, 1968).

Reduction in blood volume 3

it may take the form of leoss, of the whole blood, of
Plasm=, of extracellnlar fliuoild in the extravascular space
or a cembination of these three., lcute massive haemorrhage

is the most direct cause of hypovelaemia, either internal

or exterral. The phyaiclogle essence of the sheck syndranme



4)

iz disparity between the volume of bBlood and the volume

od

£

pa

]

ity of the vascular system (Liver, 1577).

&n important factor is the rapildity with which the
blocd is lest. The sudden less of small guantities of
btlood taxes the adaptive mechanlsm to a greater degree
than the loss of larger gnantitles over z longer lntervsal.
Exudation of plasms produces shock as a Tesult of a leocal
increase of capillary permeability as 1n burn and perito-~
nitis or az a result of larze gquantities of plasma or
serum in tlssues in severe generalised allergic reations
(Anderson, 1967). Dehydration and hyponatraemia are impor-

tant and diresotf causes of reduction in blood volume.

Gump et al (31970) believe that within normsl 1imit the
loss of one litre of water frem the body reduces bleod
volume by sbout 75 ml. They also found that the loss of
100 mEgq. of sodium Tesult in a blood volume reduction of

11% ml. in an average adult,

Traums e.g2. the erush syndrome produces loss of the

whole blood, interstitial fluid arnd also of plasma.

Changes in arterial resistance or venous capacity

1t may result forwm spinal anaesthesia or from neurcgenic
reflexes; ag in acute pain or may accompany the end stages

of hypovolaemin. Sepiic shock may preduce changes in



peripherzl arterial resistance and in venous capzoliy as
well as perlpheral arteriovenocus shunting. Both gram
positive and gram negative infection may be responsible
and the effects may be attribvuted to circulating endo—or

exotoxin rather than true bacteraemia (Siegel et al, 1971).

Intestinal strangulation, mesenteric wascular occlu~-
sion, blle peritonitis, freezing, acute pancreatitis,
certain acute pneumonias, irritant war gas polsoning are

miscellaneous causes of shock (Hlarkins, 1970).



EARLY BODY RESPONSES



EARTY BODY RESPOWNSES

The fundamental basis of shoek is a swdden decrease in
the circulating blood volume. Either due to blood, plasma
or fluid loss in hypevolaemie shock, stagnation of blood due
to pump flallure in eardiogenic shock, or peoling of blood
in the miecrocirculation in septic and neurogenic sheck
(Trunkey,1975). This causes reduction in the venous return
to the heart and therefore the cardiac output is decreased
wilth resultant hypotension and hence a generalised tissue
ancxia (Wilsen et zl, 1971). 4As a reswvlt, early circulsatory,
endoncrinal and metabolic compensatory mechanlsms are brought
inte play to malntain an adequate cilrenlation to the vital

organs,

The Circulatory Responses :

S i A A T W oy e e e T e M i
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#When the cardiae output 1s reduced, the blood pressure
tends %o fall as the venous return to the heart decreases,
The tonic inhibitory impulses arising from the mortiec and
careotid sinuses are reduced. Heflex tachycardia and vaso-
constriction results., This with lncreased activity of the
vasomoior centre resuwlts 1n an lncerease in the peripheral
resistance and the blood pressure will be maintmsined (Maclean,
1968). Increasing peripheral reslistance by vasoceonstriction
rapidly becomes generglised and maximal ts compensate for the

reduced cardlac cutput and 1s most marked in the skin,

C .



subcutarepns tissue, skeletal muscles and the splanchnie

region but sparing the wessels of the hsart and brain.

In hypovolaemic shock the heart may receive 25 % of the
total cardige output as opposed to 5-8 % in the normal oon-—
dition, The skin becomes pale, clammy and cold., Salivary
gecretion stops and the mouth becomes dry and thirst results.
And concomitantly there's generallsed constriction of the
veing. It is an ilmportant homsostatic meohanism, singce about
60-70 % of the total blocd volume may be centained within the
venous tree. Thls increases the venous return fo the heart

and hence the cardiac output (Pardy, 1979).

Transcaplllary Befllling :

EERSSINRASSSSSOEORRNI SN

Another homeostatic mechanism that compensates for hypo-
volaemiaz in shoek involwves mobilizatlon of flulde from the
extravascular into the intravascular compartments. Arterlolar
spasm results in lowering of capillary hydrostatlic pressure
and on Starling hypothesis fluid passes into the wvessels
(Lister et al, 1963). This continues t111 the reduction in
rlasma osmotlc pressure due to the dilution of the plasma
proteins is suffeciently great o offset the forces tending
te draw fluid into the blood. As the blood velume is restored,

the vasospasnm passes off and the capillary pressure risges.

Thus the extracellular fluid passes into the bleoed till

the forces governing the 1nterchange of fluid acrogs the



capillary wall are balanced (Shires et al, 1979).

Both neurogenioc and a humoral components are present in
the control of the fluid transfer. In the early period reflex
activation of the vascmotor fibres contributed significantly
to the fluid absorption. The subsequent maln part of the
?1nid gain from the extra-to the intravascrliar gpace was due
to the action of the blood borne catecholamines., Both the
neurggzenlic znd hormonal control was mainly linked to Be-azdre-
nergle inhibition of the vascular smoobth musele tone, This
control was effected via two mechanisms, viz, by a relatively
larger B-adrenergic dilatation of post—than precapllilary
reslstance vessels, leading te ad justment of the ratio of the
pre-~to vosteapillary resistance and thereby to decrease of
eaplllary hydrostatic pressure and via B-adrenergle dilata-
tion of precapiliary sphenicters leading to increased capl-
llary surface area avallable for fluid exchange (Hillman,

1981).

Endocrine Hesponse @

TENEToASTES ST oS

Shock causes endocerinal responses to restore blood voluame

and maintain flow to vital organs.

1} Catecholamine discharge @

Qecurs from adrenal medulla and from the nerve endings

thronghout the autonomlc nerves . Catecholamines produces



