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SHOCK

THE COMMON DENOMINATCR IN BLUNT AND PENETRATING

TRAUMA
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SHOCK - THE COMMON DENOMINATOR IN BLUNT AND PENETRATING
TRAUMA

Most advances in trauma care have been learned
through the hard experience of war. Unfortunately,
during peacetime, many military trauma surgeons see
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few trauma victims and conseguently face a degra

forgotten zand have to be rediscovered and relearned at
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a great cost by the next surgical generation as new

This weakening of trzuma skills for military
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surgeons, during peacetime can be offset, however
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by rotating military surgeons through trauma centers.
In addition, trauma centers offer militar
chance to piocneer in new treatment technigues. The
success of military medicine in treating traumsz patienté
with penetrating missile wounds can be atiributed to

the medical staff's ability to maintain a state of
constant readiness. Through intelligent planning,

the training of physicians, nurses, and medics, and
anticipation of emergency needs, every trauma patient

is assured of fast, efficient treatment according to the

severity of his injury. But trauma centers are also



built on the experience of the military that this
"constant readiness" can reduce trauma mortality and
morbidity. Although cases of penétrating missile
wounds are relatively sparse at trauma cehters, blunt
trauma is highly evident. 1In viewing penetrating and

blunt trauma, several comparisons can be made.

Miszilzs that psnstrate the body, whether primary
or seconfzry, cause pls=ding and the dissipation of
Kinetic =sn=rzv into ths tissueses, resulting in tissue
damage. Tne same pathophvsioclogical effects of,
penétra:;:: missile trauma are produced by 5iunt trauma
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caused byv zutcomobile, farm, and industrial accidents.
Due to blunt injuries, kinetic energy is dissipated

into the tissuss, leading to tissue d
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mage. However,
it is the experience at the Maryland Institute for

Emergency Medical Services Systems (MIEMSS) that blunt

r re usually more davasiating because several

injus
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anatomical or organ systems are damaged.

Additional similarities between blunt and pene-
trating trauma also should be emphasized. First,
blood is iost whether there is a penetrating injury

(caused by a knife, bayonet, or primary/secondary

missile wound) or a blunt injury (with its lacerating
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or tearing effect on organs or tissues). Second,
the metabolic effect of both injuries is the same.
Third, shock is the most feared cdmmon denominator
| of non-lethal injuries and, if not controlled, can
'result in irreversible shock. Fourth, both penetrating

()

and kblunt similar obs
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surgery, zandé definitive care.

The kev to successiul trauma therapy consists of
the following: (a) resuscitation, stabilization,
and assessment; (b) early definitive surgery; and

(c) followup supportive care. If a trauma surgeon
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is not involved in all of these phases on a continuing

or rotational basis, skill decay wi
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However, the methodology ¢
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skills in a civilian settin
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center programs provide an environment to practice

each step necessary for successful trauma therapy

In addition, they ensure that many patients with severe

trauma can be cared for in a setting designed to meet
-.their needs. As a result of the increasing number

of accident victims, the number Qf trauma victims Séen

each year far exceeds the number of trauma victims

during a twelve-month period of the VietNam War.




The injuries of civilian trauma patients and those of
war victims are comparable in sevarity and in many of
their effects. A trauma surgeon ﬁay encounter the
penetrating wounds of missiles, thermal burns, or
crush and blunt injuries, but often the common
dencminatcr for all trauma is shock. If this process

can 2 coniroiled, the result is successful trauma

managemsnT. Thus, the military surgeon and the
civilian tr=uma surgeon are faced with the same
problem -- ccntrolling shock.

In injury where shock is 3 predominant clinical

S

manifestation, the state of the body's biochemical

reserves, particularly those associated with
homeostasis, determines to a large extent whether
or not the patient survives. If these reserves are

adequate and maintained, recovery is enhanced; if
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Shock 1is a severe pathophvsiologic state associated

with inadequate tissue perfusion and oxygenation at

the cellular level. An abnormal metabolic state

ensues that can ultimately prevent vital organ function.

The purpose of any shock classification is to

e

facilitate rapid recognition of the underlying cause
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and to promote correct and specific therapy as quickly
as possible. Shock may follow such diverse conditions
as severe trauma, burns, major surgery, massive hemorrhage,

dehydration, myocardial infarction, overwhelming

infections, poisoning, and drug reaction. All of these

conditicns can decrezss arterial blcod pressure, cardiac
output, zr:erial blcod flow, and blood volume, which
ultimatsl~r z=fect czpilliary bleocd flcw and tissue
oxygenation.

The classification used at MIEMSS suggests that
a hemodvramic diagnosis be mades =s soon as possible

immediately, before a clinical diagnosis is made.

This practice is contrary to standard medical training,
which adjures that the diagnosis should precede treatment.

However, if one waits for x-ra
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Laboratory studies tc k2 ccmpleted
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assessment, an
before resuscitation is started, the patient may be
.lost. Prognosis will therefore depend upon the rapid
‘resuscitation and stabilization of the patient.

’

A tentative diagnosis of shock is commonly based

on the following measurements: arterial blood pressure,

pulse rate, central venous pressure, urine flow, cardiac
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index, the partial pressure of oxygen in the arterial

blood, the partial pressure of carbon dioxide, pH,

and the hematocrit. A systolic blood pressure of less
than 90 mm Hg. with evidence of poor tissue perfusion,

oliguria, and metabolic acidosis, indicates that a

hypoxiz =zr= clezr indiczators of the shock phenomena,
means cI =v=_u=atliocon arese worthy of notice.

Tisszu= pertusicn can be evaluated grossly by the
'thumb/big tes" technicue If both feel equally warm,
peripher=i p=rfusion may bes considered adequate.
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microvascular system, the conjunctiva of the eye
offers a sup=rb means of evaluating tissue perfusion.
Urine ocutput is an indicator of visceral perfusion.

At MIEMSS, serial lactate studies are the most

:

_ = = - N
isefn1l gzuo= o conaraY nmarTt S A acgrn=~ta3llyv whan
userul gaugs ¢I Ceneras perrIusicn SsSpeCially wnhen

|

supported by other biochemical findings (pH, O2 deficits)..
Regardless of the etiology, the management of

-shock must be prompt, correct, and sustained. A

preconceived plén of attack that can be implemented
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immediately upon a patient's arrival at the hospital
is needed so that the progression of the shock process
can be halted. Without a definitive plan, the outcome
can be lethal. Even with a preconceived plan,

procrastination in its implementation can be detrimental

to ths patient's survival. Accurate monitoring together
with early, zppropriazte treatment can, in many cases,
result 1 complete reversal of the fundamental disorder
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PeLCre Ternznentc rdz=n aamages occurs.
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A tTentative diagncsis of shock, based on hemo-
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dynamic and ciinical observaticns, should be made as

soon as possikble and cardiopulmonary resuscitation

should be started immediately.

At the time when medical treatment is initiated,
a patient can be in any phase of the pathophysiological

continuum of shock. Hemodynamic stability can be

achieved in many patients with sevaers or prolonged shock.
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With aggressive therapy, the process can be reversible,

.even when there is some degree of organ failure. However,

it may be impossible to generate an adequate blood
pressure and peffusion level in some patients. Such
patients are in a state of "refractory" shock and usually

die within minutes to hours.
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There are some patients who, despite the restoration
of hemodynamic stability, gradually deteriorate and
expire days to weeks later, usually as the result
of sequential multiple systems failure or sepsis.

, physiological disruption has occurred

beyond = critical level in which an irreversible
process hzs bsen initiated. Since it cannot be
determir=3 whean 2 patisnt passes from a state of
reversiklsz to irrsversible shock, 211 patients with
shock n==Z2 maximal observation, and pulmonary and

The gozl of the physician treating shock is to
maintain wvascular expansion, optimal cardiac filling,
and adeguatz oxyvgenation to provide optimal micro-
circulatory blocod flow. Packed red blood cells must
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be given early in the course of shock to provide coptimal
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vascular lines above and below the

L

iaphragm must be

inserted to infuse volume rapidly and reverse the

[

hemodynamic instability associated with hypovolemic
and septic shock. Early surgical intervention is
necessary to promptly control hemorrhage and prevent

early death or multiple system deterioration. If the



patient has evidence of left ventricular failure,
inotropic and chronotropic suppoft is indicated. The
specific cause of shock should be identified and
reversed.

In addition to the monitoring of cardiovascular

and pulmonaryv function, other biochemical parameters

must s monltored fregusntly te detect insult to
vital orczn systems =2na to assess the effectiveness
of therzzv. TIor exampiz, liver enzymes, creatinine
clearancs, coagulation blood gases

there is progressive

linmician must
assess cardiovascular performance as thz origin of
the systemic dysfunction.

A patient in shock has the best chance for survival

when the causative factor is corrected and subsequent
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therapy is based on (1) following t:
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biochemical and physiological me
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surements, and (2)

erapy. Relapse
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evaluating the patient's responss to ti
is not uncommon and, therefore, judicous monitoring

and observation during and after shock therapy is of

paramount importance if relapse is to be avoided.
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SUMMARY

Military surgeons, as well as civilian trauma
surgeons, are concerned with controlling shock.
The management of catastrophic injuries (especially
those of z multiple system type) that a surgeon
encount=srs during peaceiime, is similar to the management

of penetrzting injuries caused by war missiles. Shock

an automobile accident, or injuries re

wn

ulting from
some other sudden stress phenomenon, particularly rapid

deceleration -- should also be considered in determining

skills training fo
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a military surgeon during times
of peace.
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setting -- could be used as a resource for a military
training program to better understand injury caused
by missiles and to keep the skills of a military
surgeon intact during times of peace. In this way,
if a national emergency or disaster occurred, the

important lessons gained in time of war would not have




