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INTRODUCTION

Shock is the final common pathway for a number of
illnesses frequently encountered in clinical practice.
Unless promptly corrected, shock rapidly becomes irre-
versible. Although our understanding of shock patho-
physiology has greatly increased over time, this condi-
tion continues to cause high morbidity and mortality.
Because of the frequency and lethality of shock, clini-
cians must be able to assess and treat patients with this
condition in a timely manner in order to correct the
underlying disease process and abort the often terminal
spiral toward death. 

DEFINITION

A simple definition of shock is a state of poor tissue
perfusion that results in inadequate delivery of essential
substrates such as oxygen and glucose. In general, this
condition may arise from either a quantitative deficien-
cy of substrate delivery (as occurs during a state of low
cardiac output) or a qualitative deficiency (as occurs in
sepsis, where there is interference with substrate up-
take). If the lack of these vital elements persists, normal
metabolic processes invariably will cease, leading to cel-
lular dysfunction and eventual organ failure. 

ETIOLOGY

Four general categories of shock are recognized to-
day: hypovolemic, cardiogenic, obstructive, and distribu-
tive (Table 1). Hypovolemic shock occurs in the setting
of blood or fluid loss and is related to a decreased circu-
lating blood volume. The decreased preload, ventricular
filling pressures, and cardiac output lead to the final com-
mon pathway of decreased mean arterial pressure, poor
tissue perfusion, and multiple organ dysfunction. 

Cardiogenic shock is most commonly observed after
a large myocardial infarction, but it can result from any
direct injury to the myocardium and its structures or
from pathologic bradydysrhythmias and tachydysrhyth-
mias. Cardiac dysfunction in turn leads to decreased out-
put and diminished tissue perfusion. 

Obstructive shock occurs when the cardiovascular
circuit is blocked either intravascularly (eg, large pulmo-

nary embolism, aortic dissection) or extravascularly (eg,
tumors, tamponade, tension pneumothorax). There is
a corresponding decrease in ventricular filling or an in-
crease in afterload, which subsequently results in dimin-
ished cardiac output and shock. 

Distributive shock, seen in sepsis, anaphylaxis, and
spinal cord injuries, is unique in that diminished cardiac
output is not usually the primary cause. One sees a pro-
foundly abnormal dilation of vessels that simultaneously
decreases preload and systemic vascular resistance. Left-
ventricular end-diastolic filling may be reduced, resulting
in decreased cardiac output despite an often hyperdy-
namic heart. The decreased systemic vascular resistance
and increased vascular permeability result in a further low-
ering of mean arterial pressure and aggravation of shock. 

PATHOPHYSIOLOGY

SYSTEMIC RESPONSE 

Shock places significant stress on the body, triggering a
response from multiple organ systems (Figure 1). These
responses are aimed at maintaining homeostasis for the
system in the early stages of the low perfusion state. How-
ever, if the underlying cause is not corrected, these sys-
temic responses will eventually fail and irreversible deteri-
oration will ensue.

The metabolic and circulatory derangements of shock
trigger a complex array of homeostatic receptors in the
body. Baroreceptors located throughout the cardiovascu-
lar system identify hypotension and respond by activating
the sympathetic nervous system, with subsequent release
of glucocorticoids and catecholamines from the adrenal
medulla. At the same time, the juxtaglomerular apparatus
in the kidney senses the decrease in perfusion and acti-
vates the renin-angiotensin-aldosterone system. These
chemical changes result in the creation of a catabolic
state. Hepatic glucose production and lipolysis of adipose
tissue are activated, and the brain and heart increase their
utilization of glucose. These homeostatic mechanisms ini-
tially aid in delaying the complications of shock. 

Organ Injury

Central nervous system (CNS) injury is seen clinically
as an alteration in mental status. Mental status can vary
from normal in the early stages of shock to frank coma.
Due to the autoregulation of regional blood flow, the
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