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1. #g £ % %% (glucocorticoid)

2. x /& % (vasopressin)

J.Renin and angiotensin

4. iE#g | f% (aldosterone)

b. 2 & p~ (catecholamine)

6. Glucagon(x #&3 % % )frinsulin(’& § % )
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LMz Xk R: IL-1(interleukin-1) & TNF
(tumor necrosis factor)
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Circulation: &_F 3 kA
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TABLE 1

ESTIMATED FLUID AND BLOOD LOSSES?
Based on Patient’s Initial Presentation

Class |

Class Il

Class lli

Class IV

Blood Loss (mL)

Up to 750

750-1500

1500-2000

>2000

Blood Loss
(% Blood Volume)

Up to 15%

15%-30%

30%—-40%

>40%

Pulse Rate

<100

>100 -

>120

>140

Blood Pressure

Normal

Normal

Decreased

Decreased

Pulse Pressure
(mm Hg)

Normal or
increased

Decreased

Decreased

Decreased

Respiratory Rate

14-20

20-30

30-40

>35

Urine Output
(mL/hr)

>30

20-30

515

Negligible

CNS/Mental
Status

Slightly
anxious

Mildly
anxious

Anxious,
confused

Confused,
lethargic

Fluid Replacement
(3:1 Rule)

Crystalloid

[Crystalloid

Crystalloid
and blood

Crystalloid
and blood

' For a 70-kg man.

The guidelines in Table 1 are based on the “3-for-1" rule. This rule derives from the empiric
observation that most patients in hemorrhagic shock require as much as 300 mL of electrolyte
solution for each 100 mL of blood loss. Applied blindly, these guidelines can result in excessive
or inadequate fluid administration. For example, a patient with a crush injury to the extremity
may have hypotension out of proportion to his or her blood loss and requires fluids in
excess of the 3:1 guidelines. In contrast, a patient whose ongoing blood loss is being replaced
by blood transfusion requires less than 3:1. The use of bolus therapy with careful monitoring
of the patient’s response can moderate these extremes.
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Left chest wall trauma
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e Inadequate tissue perfusion and oxygenation. ATLS

e Shock: Inadequate tissue perfusion, leading to decreased
oxygen and nutrients required to maintain metabolic
needs of cells
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CLASSIFICATION AND ETIOLOGY

e Hypovolemic
e Cardiogenic
e Obstructive
e Distributive



HYPOVOLEMIC SHOCK

e Most common shock syndrome
e Decrease in circulating blood volume

o Classifications based on the percent of blood
volume lost



|

B 37 Lt I 5611 52 ) [N & B (68 1%

YN 150-250c.c
=T 250-750c.c
FOE RS 500-750c.c
iy 1000-1500c.c
IS 1500-3000c.c

B4 (HI[F e 1500 ml
HE H2e 3000 ml =5 %%




CARDIOGENIC SHOCK

® |neffective perfusion caused by inadequate contractility
of the cardiac muscle
® Causes include:
Myocardial infarction
Blunt cardiac injury
Mitral valve insufficiency
Dysrhythmias
Cardiac failure

® No blood loss. J47A i — I




OBSTRUCTIVE SHOCK

® Inadequate circulating blood volume

® Due to an obstruction or compression of the
great veins, aorta, pulmonary arteries, or
heart

® Causes
Cardiac tamponade
Tension pneumothorax (TPT)
Air embolus



DISTRIBUTIVE SHOCK

e Syndrome resulting from poor distribution of
blood flow or volume

e Changes in blood volume distribution

Neurogenic
Anaphylactic

e Spinal shock
e Septic shock
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EVALUATION OF FLUID

RESUSCITATION

AR (MR ~ ARE ~ L
i (IS 247
R
PRIEHEH =
A A . 0.5cc/kg/hr (Adult)
/IN¥% - 1cc/kg/hr (Pediatric patient
B2 53 : 2cc/kg/hr (Children under 1 year of age)

Pulse oximetry
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RESPONSE FOUNFIIAL FLUID RESUSCETATION

RIRAE
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Vital Signs
FERHME % 10-20% 20-40% >40%
Minimal Moderate & ongoing Severe
Bk BRE iy = =
Need for more crystalloid
mK FRE iy RES EELET
Need for Blood Moderate to high Immediate
fimn R Az EmE Eifinkid EIXREAM
Blood Preparation Type & Type-specific Emergency blood
crossmatch release
F i B2 3B Bl G REWEE
Operative Intervention Possibly Likely Highly likely
BEREZI/NELEM Cok:3 == ek

Early presence of surgeon
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FLUID RESUSCITATION 2 & &%

A (R R BRI E R (R ok ki)
1 oL Es AR (Central Venous Line: CVP line)
Venous Cutdown

LSS (Intraosseous Infusion)
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FLUID RESUSCITATION &
BLOOD REPLACEMENT
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