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Learning 
Objectives

1. Treatment of 
shock

2. Recognizing 
different types of 

shock

3. Learning to 
differentiate the 

different physiology 
of shock
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Oxygen 
Delivery

• DO2 = Q(1.33(Hgb(g))(Sa02) + 
(.003PaO2))
• Q= cardiac out put  = HR x SV

• CaO2= Oxygen Carrying Capacity of Blood 
= 1.33(Hgb(g))(Sa02) + (.003PaO2)

• What does this mean?

• How can I use this to fix shock?

• Why am I even listening to lectures?
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Oxygen Carrying Capacity of Blood
• HgB  is in grams

• SaO2 in percent

• Normal range  about 20.1 mL O2 / dL blood



@Cutting Edge Surgical Medical Group

Breaking it 
down by Piece

• Q is the cardiac out put

• Heart rate x stroke volume

• Evaluate pump function

• May need inotropes 

• May need balloon pump

• May need impella

• May need LVAD

• Cardiac transplant/death
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Breaking it 
down by Piece

• (1.33(Hgb(g))(Sa02)

• Biggest factor to the oxygen carrying 
capacity is Hgb!

• Followed by Sa02

• Sa02 is improved by ventilator ( See 
VENT I and II Lectures)

• Flo- Trac or vigileo can help with 
volume status
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Dissolved 
Oxygen 

Component

• (.003PaO2)

• Amount of Oxygen dissolved in the 
Blood

• At 1 atm and standard temperature 
=negligible effect

• Fun Fact 

• At 3 atm and 100% fio2 the serum 
can oxygenate the body
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SCV02  
What is it?
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SVO2
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O2 
Consumption 
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Distributive 
Shock

Distributive shock, also known as 
vasodilatory shock, is one of the 

four broad classifications of 
disorders that cause inadequate 

tissue perfusion. 

Systemic vasodilation leads to 
decreased blood flow to the 

brain, heart, and kidneys 
causing damage to vital organs

• Septic, 

• Anaphylactic/anaphylactoid, 

• Neurogenic shock.

There are three subtypes are

The most common etiology of 
distributive shock is sepsis.
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Distributive 
Shock

Distributive shock typically presents with:

• tachypnea

• tachycardia

• hypotension. 

• Other symptoms include an altered mental status, shortness of 
breath, cough and fever.

In anaphylactic shock low blood pressure is related 
to decreased systemic vascular resistance (SVR).

• triggered primarily by a massive release of histamine by mast 
cells activated by antigen-bound immunoglobulin E

• Increased production and release of prostaglandins.
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Distributive 
Shock

Patient present with low 

Low SVR

High CO

Low BP

• 1st line

• Levophed(Norepinephrine)

• Vasopressin ( 0.04units/min)

• 2nd line

• Epinephrine

• Angiotensin 2 ( in the face of renal failure) 

• Neosynephrine

• 3rd line

• Dopamine

Treatment is volume first then

Refractory Shock→ consider steroids, T4, methylene blue
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Distributive 
Shock

• Treat underlying cause

• Infection→ source control and abx

• Anaphylaxis → remove allergen and 
epi and volume, steroids, 
antihistamines

• Neurogenic→ volume, rule out 
hemorrhagic shock, then pressers
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Distributive 
Shock

• Methylene blue (MB) is used as a rescue therapy in 
refractory septic shock, particularly when profound 
vasoplegia persists despite adequate fluid resuscitation and 
high-dose vasopressors. Its mechanism targets the nitric 
oxide (NO)–cyclic GMP pathway, which is central to sepsis-
induced vasodilation.

• Why It Works When Vasopressors Fail

• In severe septic shock:

• Vascular smooth muscle becomes refractory to 
catecholamines

• Excess NO signaling overwhelms α-adrenergic 
vasoconstriction

• Simply increasing norepinephrine may be ineffective

• Methylene blue:

• Blocks the downstream NO pathway

• Restores the effectiveness of norepinephrine and 
vasopressin
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Methylene 
Blue

• Important Risks

• Serotonin syndrome (if on SSRIs, SNRIs, linezolid)

• Methemoglobinemia (at high doses)

• Hemolysis in G6PD deficiency

• Pulmonary vasoconstriction (caution in ARDS)

• Interference with pulse oximetry

• Typical Dosing:

• 1–2 mg/kg IV over 20–30 minutes

• Sometimes followed by infusion (0.25–1 mg/kg/hr)

• Used early in vasoplegia appears more effective than late 
salvage therapy.
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Distributive 
Shock

• Lab tests

• CBC

• CMP 

• Lactate

• UA 

• Chest X-ray 

• Treat underlying cause

• Infection→ source control and abx

• Anaphylaxis → remove allergen and epi and 
volume, steroids, antihistamines

• Endocrine→ volume, hydrocortisone 100mg IV q8 
hours or 50 mg q 6 hours
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Neurogenic 
Shock

• Neurogenic Shock is caused by the loss 
of vascular tone normally supported by 
the sympathetic nervous system due to 
injury to the central nervous system 
especially spinal cord injury above the 
level of T4.
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Neurogenic 
Shock
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Neurogenic 
Shock

• Patient will be bradycardic

• Hypotensive

• Peripherally warm

• Low CO

• Low SVR

• In trauma hemorrhagic shock until proven 
otherwise

• Treatment is alpha and Beta agonist

• Dopamine

• Norepinephrine

• Epinephrine

• Not neosyneprhine all alpha and will cause 
worsening bradycardia
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Hypovolemic 
Shock

• Hypovolemic shock is an emergency 
condition in which severe blood or 
other fluid loss makes the heart 
unable to pump enough blood to 
the body. 
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Hypovolemic 
Shock

• Symptoms include the following: 

• Marked tachycardia, 

• Decreased systolic BP, 

• Narrowed pulse pressure (or 
immeasurable diastolic 
pressure), 

• Decreased urinary output, 

• Depressed mental status (or 
loss of consciousness), 

• Cold and pale skin. 
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Hypovolemic 
Shock

• A narrow pulse pressure in a 
hypovolemic shock patient 
indicates a decreasing cardiac 
output and an increasing 
peripheral vascular resistance

• In trauma, a low or narrow 
pulse pressure 
suggests significant blood 
loss (insufficient preload 
leading to reduced cardiac 
output)
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Hypovolemic 
Shock

• The top number (systolic) minus the bottom 
number (diastolic) is the pulse pressure. For 
example, if the resting blood pressure is 
120/80 millimeters of mercury (mm Hg), the 
pulse pressure is 40 — which is considered a 
healthy pulse pressure

• Pulse pressure less than 30mmHg shows 
significant vasoconstriction

• Pulse pressure 20 mmHG or less is peri arrest 
in trauma

• If you attempt to intubate without 
resuscitation the patient will code.



@Cutting Edge Surgical Medical Group

Hypovolemic 
Shock
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Hypovolemic 
Shock

• Treatment

• Stop bleeding

• Give fluid if dehydration

• Give blood products if bleeding

• Pressors as necessary

• Remember patient do not do better if they code!

• Shock III

• → evolution of data collected, devices for goal 
directed therapy
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Obstructive 
Shock
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Obstructive 
Shock

•Causes 
•Tension PTX
•Cardiac tamponade
•Pulmonary embolism
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Treatment • Tension Pneumothorax

• Decompression of chest

• Needle 
decompression

• Chest tube
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needle compression 
pericardial window

Decompression of 
pericardium

Cardiac 
Tamponade
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Pulmonary 
Embolism

• Clot busters

• TNK→ fibrinolytic→ breaks down clot

• Pulmonary embolectomy

• Heparin helps to prevent more clot 
formation

• Heparin does not break down clots
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Cardiogenic 
Shock 
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Cardiogenic 
Shock 
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Cardiogenic 
Shock 
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Cardiogenic 
Shock 
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Disclaimer for Presentations
The Presentations provided by Cutting Edge Surgical Medical Group, a division of Paul J. Wisniewski, DO, Inc., are intended to offer 
general information and guidance based on current research, clinical best practices, and expert opinions in the medical field. These 
presentations are designed to assist healthcare professionals in making informed decisions regarding patient care, but they are not a 
substitute for personalized medical advice, diagnosis, or treatment.

Important Notes:

• The presentations are for informational purposes only and are not intended to replace professional medical judgment. They 
should be used as a reference and adapted to the specific needs of individual patients.

• Application of these presentations should be made by healthcare providers, taking into account the unique medical history, 
condition, and circumstances of each patient.

• While Cutting Edge Surgical Medical Group strives to provide the most accurate, up-to-date, and evidence-based information, 
we cannot guarantee that all content on the website is free from errors, omissions, or outdated information. Medical knowledge 
evolves rapidly, and presentations may be updated periodically.

• Cutting Edge Surgical Medical Group does not assume responsibility for the outcomes of any medical decision or intervention 
based on the use of these presentations. The use of this information is at the user's own discretion.

• Healthcare providers are encouraged to consult the latest peer-reviewed research, professional standards, and individual patient 
assessments before making clinical decisions.

For specific medical concerns, treatment advice, or patient management, please consult directly with a qualified healthcare provider.
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