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HOT OFF THE PRESSES
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https://depositphotos.com/stock-photos/electric-shock.html



https://ed.sc.gov/districts-schools/special-education-services/additional-information-and-assistance/dyslexia-and-
other-reading-disorders/dyslexia-module-1-what-is-it-and-what-do-we-know-about-it/



GRAB THE 
PAGE WITH 
THE A-B-C-D

WE WILL BE USING THIS SHEET 
THROUGHOUT THE CLASS



1.  WHAT IS THE MOST COMMON ETIOLOGY 
OF SHOCK IN TRAUMA PATIENTS?

A. BRAIN INJURY

B. HEMORRHAGE

C. RESPIRATORY FAILURE

D. CARDIAC INSUFFICIENCY



2.  ACTIVATION OF THE RENIN-ANGIOTENSIN-
ALDOSTERONE SYSTEM (RAAS) CAUSES 
BLOOD VESSELS TO:

A. CONSTRICT 

B. DILATE 



3.  WHICH OF THESE OCCURS IN ALL 
CAUSES (ETIOLOGIES) OF SHOCK?

A. LOSS OF VASCULAR FLUID VOLUME

B. DILATED BLOOD VESSELS FROM LOSS OF VASCULAR TONE

C. CELLULAR HYPOXIA DUE TO A SUSTAINED PERFUSION DEFICIT

D. CARDIAC PUMP DYSFUNCTION DUE TO MYOCARDIAL NECROSIS



4.  THE PRIMARY ENERGY SOURCE FOR 
CELLS IS:

A. MAGNESIUM

B. EPINEPHRINE

C. GLUCOSE



5.  WHAT PHYSIOLOGICAL RESPONSE EXPLAINS WHY A 
PATIENT MIGHT EXPERIENCE LIGHTHEADEDNESS, CP OR 
SYNCOPAL EPISODE DURING HYPERVENTILATION 
SYNDROME?

A. PCO2 DILATES CEREBRAL BLOOD VESSELS

B. PCO2 CONSTRICTS CEREBRAL BLOOD VESSELS

C. PCO2 ACTIVATES THE SYMPATHETIC NERVOUS SYSTEM

D. PCO2 ACTIVATES THE PARASYMPATHETIC NERVOUS SYSTEM



6. A PATIENT WITH A RECENT HISTORY THAT SUGGESTS 
INFECTION PRESENTS WITH AN ETCO2 OF 30 AND A 
QSOFA SCORE ≥2. WHICH OF THESE IS A CLINICAL 
PRESENTATION THAT DIFFERENTIATES SEPSIS FROM 
SEPTIC SHOCK?

A. RR > 22

B. SBP < 90

C. SKIN MOTTLING

D. HR BETWEEN 100-110



7.  WHAT SHOULD A PARAMEDIC SUSPECT WHEN THE PATIENT’S 
MAP IS <60 MMHG?

A. CEREBRAL PERFUSION PRESSURE IS TOO HIGH

B. CORONARY ARTERY PERFUSION WILL BE INADEQUATE

C. HIGH AORTIC ROOT PRESSURES MAY CAUSE A VALVE PROLAPSE

D. THE PATIENT’S CARDIAC OUTPUT WILL BE OPTIMAL DUE TO PRESSURES WNL



8.  WHICH OF THESE IS THE EARLIEST CLINICAL SIGN THAT 
THE BODY IS CHEMICALLY COMPENSATING FOR AN 
INCREASE IN ACID BYPRODUCTS DUE TO HYPOVOLEMIC 
SHOCK?

A. CYANOSIS

B. COOL, PALE EXTREMITIES

C. NARROWED PULSE PRESSURE

D. INCREASED VENTILATORY RATE AND DEPTH 



GOALS FOR TODAY
▪ Cardiogenic - March / April CE

▪ MI

▪ Cardiomyopathy

▪ End stage valvular conditions

▪ Distributive

▪ Anaphylaxis

▪ Sepsis

▪ Neurogenic – August CE

▪ Hypovolemic – August CE

▪ Obstructive – September CE
▪ PE

▪ Cardiac tamponade

▪ Pneumothorax

Upon completion, the participant will:

▪ identify factors necessary to 
maintain perfusion.

▪ generalize the pathophysiology 
shock.

▪ state the major clinical 
compensatory mechanisms of 
shock.

▪ explain management priorities for 
shock.



THIS IS SO BASIC…BUT 
DON’T FORGET

CELLS NEED FUEL

▪ Oxygen

▪ Glucose

▪ Nutrients 

Just in time supply is 
provided by the constant 
passage of oxygenated blood 
through the body's tissues = 

PERFUSION



CELLULAR HYPOXIA

DEFINING SHOCK

All body cells require a 
constant supply of fuel in 
the form of O2 and other 

nutrients like glucose

They cannot storehouse O2

for even a minute when 
breathing room air.https://www.elephango.com/index.cfm/pg/k12learning/lcid/12125/Homeostasis:_How_Cells_Regulate



ITS A BALANCING ACT

…because all 
shock happens 

on a cellular 
level

https://www.youtube.com/watch?v=kAy-03hIfck



COMMON DENOMINATOR

Failure of the circulatory 
system to deliver 
nutrients necessary for 
cell survival and to  
remove waste products 
despite compensatory       
mechanisms

https://www.ck12.org/book/human-biology-breathing/section/4.1/



How do we maintain perfusion?



Heart must pump enough blood to keep 
vascular container filled and cells 
perfused based on demand

https://www.health.harvard.edu/heart-health/can-stronger-muscles-pump-up-your-heart-health

Need a good pump
https://www.google.com/search?q=number+1&tbm=isch&ved=2ahUKEwiW4urwnsrzAhVDTa0KHbMHCnkQ2-
cCegQIABAA&oq=number+1&gs_lcp=CgNpbWcQARgBMgcIIxDvAxAnMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDMgcIABCxAxBDUPUIWP
UIYOQaaABwAHgAgAE6iAE6kgEBMZgBAKABAaoBC2d3cy13aXotaW1nwAEB&sclient=img&ei=9U9oYdaTOsOatQWzj6jIBw&bih=937&biw=1920&rlz=1C1GCEB_enUS903US903#imgrc=4UAXcVbcbXbMmM



Must have 
sufficient blood 
volume to fill the 
vascular container 
plus 

oxygen carrying 
capacity

Release to the 
cells…

and remove 
waste products.



INTACT PIPES

The vascular system must be 
intact and capable of regionalizing 
blood flow 

It  responds to autonomic nervous 
system (ANS) stimulation to 
change size / caliber to maintain 
minimum MAP

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.crosswalk.com%2Ffaith%2Fbible-study%2Fmeaning-and-significance-of-specific-numbers-in-the-
bible.html&psig=AOvVaw22Wx7UL7t7aY42Ks_sbRer&ust=1634312929900000&source=images&cd=vfe&ved=0CAwQjhxqFwoTCPD-saugyvMCFQAAAAAdAAAAABAD



BLOOD FLOW AND BLOOD PRESSURE

Pressure exerted  by blood 
against vessel walls

Systolic pressure

▪ Force generated by LV to eject blood 
each time  it contracts

Diastolic pressure

▪ Pressure in arteries when LV is resting

▪ Reflects systemic vascular resistance

https://www.emedicinehealth.com/high_blood_pressure/article_
em.htm



MAP
At normal, resting HR is calculated as:

DBP counts 2 x as much 
as SBP; 2/3 of the cardiac 
cycle is spent in diastole



BLOOD FLOW AND BLOOD PRESSURE

MAP depends on: 
▪ Blood volume
▪ Cardiac output
▪ Systemic vascular resistance 

(SVR)
▪ Central venous pressure (Pv)



CARDIAC OUTPUT (CO)CO = HR x SV

SV:  Amount ejected  w/ each 
contraction (70 mL)

HR: 60-100

(72-75)

CO: 70 X 72 (5 L/min)

Amount of blood the heart 
pumps in a given period of 
time

https://docjana.com/cardiac-cycle/



WHAT DETERMINES STROKE VOLUME?

https://www.pinterest.com/pin/507569820477250732/
https://www.teepublic.com/magnet/6142217-number-1-big-red-dot-letters-and-numbers



Determines 
amount of blood 
the ventricle has to 
circulate during 
systole

WHY IS PRELOAD SO IMPORTANT?



ENGINEERS IN THE ROOM!

All pumps must be 
primed (preloaded) 
before they can 
pump anything out



WHAT DECREASES PRELOAD 
(FILLING OF THE HEART)?

▪ Fluid retention

▪ HF

▪ RF

▪ IVF

▪ Hemorrhage 

▪ Diaphoresis

▪ N/V

▪ 3rd spacing

▪ Dehydration

▪ Renal failure

▪ Diuresis

▪ Obstruction 

▪ TPtx, CT, PE

HOW CAN PRELOAD BE 
INCREASED?



AFTERLOAD

https://www.amazon.c
om/Number-Brass-
Numbers-Better-
Mailboxes/dp/B00IPLV
HZI



WHAT IS AFTERLOAD?

Resistance the heart 
must pump against to 
eject blood

Determined by vascular 
resistance + degree of 
vasoconstriction

Constricted arteries = ↑ Resistance
Dilated arteries = ↓ afterload = ↑ SV



https://www.poyrazp.com/index.php?main_page=product_info&products_id=166182



WHAT DETERMINES CONTRACTILITY?

▪ Ability of heart to contract 
(inotropy)

▪ Independent of preload and 
afterload

▪ SNS activity

▪ Rate and rhythm of contraction

▪ Myocardial oxygenation

▪ Functional myocardium

https://www.youtube.com/watch?v=b6HaCr2Rlaw

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.crosswalk.com%2Ffaith%2F
bible-study%2Fmeaning-and-significance-of-specific-numbers-in-the-
bible.html&psig=AOvVaw22Wx7UL7t7aY42Ks_sbRer&ust=1634312929900000&source=im
ages&cd=vfe&ved=0CAwQjhxqFwoTCPD-saugyvMCFQAAAAAdAAAAABAD



WHAT FACTORS AFFECT 
CONTRACTILITY OF THE 

HEART?



WHAT INCREASES 
CONTRACTILITY?

▪ Inotropes

▪ Ca Cloride

▪ Digoxin

▪ Isuprel

WHAT DECREASES 
CONTRACTILITY?

https://amjmed.org/contemporary-role-for-
digoxin-in-heart-failure/

https://commons.wikimedia.org/wiki/File:Calcium_C
hloride_(1).JPG

https://www.texasheart.org/heart-health/heart-
information-center/topics/hypertrophic-
cardiomyopathy/

https://www.swjpcc.com/imaging/2020/10/2/medical-
image-of-the-month-severe-left-ventricular-
hypertrop.html



HYPOXEMIA

▪ ventilation/perfusion 
abnormalities 

▪ occurs in early shock & ↓
contractility

▪ In late shock it worsens and 
becomes "malignant" or 
irreversible because of the low 
perfusion state

▪ anaerobic metabolism releases 
lactate and acids

▪ decreased renal perfusion

▪ Myocardial ischemia develops 
when arterial pressure falls and 
further decreases contractility 

▪ situation intensifies in patients 
with pre-existing coronary artery 
disease

ACIDOSIS



DRUGS, INJURY, 
ELECTROLYTES

Negative inotropes like 
barbiturates, beta blockers, 
calcium blockers, ganglionic 

blockers, and lidocaine 

Electrolyte imbalances 

Myocardial remodeling (following MI)

https://healthyhumanlife.com/blogs/news/risk-for-electrolyte-imbalance



HYPOTENSION IS HOW WE DEFINE SHOCK IN SOP

What 
causes 
low BP?

▪ Cardiac insufficiency

▪ Hypovolemia

▪ Vasodilation (relative hypovolemia seen in 
distributive or low resistance shocks, vasovagal 
reactions)

▪ Dysrhythmias (tachycardia/bradycardia)

▪ Must always try to detect if CV compromise is 
due to a rate, rhythm, volume, vascular, or pump 
problem and treat the inciting cause

Isolated readings are not nearly as important as trends



PULSE PRESSUREAbnormal findings:

▪ Widened pulse pressure: >50 
mmHg; 

▪ Ex:  ICP

▪ Narrowed pulse pressure: <30 
mmHg. Indicates ↓CO in the face 
of peripheral vasoconstriction 
(compensatory response)

▪ Tension pneumothorax; cardiac 
tamponade

▪ Volume deficit of 15% or greater

▪ Difference between the systolic & 
diastolic pressures

Normal: 30-50 mmHg

http://www.learningaboutelectronics.com/Articles/Pulse-pressure-calculator.php



Dr. Jordan’s video



SHOCK IS DISCUSSED BASED ON ETIOLOGY

▪ Cardiac

▪ Volume

▪ Distributive

▪ Neurogenic

▪ Obstructive

See SOP p. 42
https://daily.wordreference.com/2020/01/0

6/basic-word-of-the-day-shock/

Cardiogenic
MI
Cardiomyopathy
End stage valvular conditions

Hypovolemic –trauma
Distributive

Anaphylaxis
Sepsis

Neurogenic –trauma
Obstructive - trauma

PE
Cardiac tamponade
Pneumothorax



SCENARIO #1 AND DISCUSSION

https://my.clevelandclinic.org/departments/ems



SCENARIO #2 AND DISCUSSION

https://my.clevelandclinic.org/departments/ems



SCENARIO #3 AND DISCUSSION

https://my.clevelandclinic.org/departments/ems



SCENARIO #4 AND DISCUSSION

https://my.clevelandclinic.org/departments/ems



https://www.youtube.com/watch?v=vd7TO9alAss



A PATIENT WITH RECENT HISTORY SUGGESTING INFECTION 
PRESENTS WITH AN ETCO2 OF 30 AND QSOFA SCORE ≥2. 
WHICH OF THESE IS A CLINICAL PRESENTATION THAT 
DIFFERENTIATES SEPSIS FROM SEPTIC SHOCK?

https://www.ems.gov/projects/nomenclature.html

A. RR > 22

B. MAP < 65

C. Skin mottling

D. HR between 100-110



WHICH OF THESE IS INDICATED FOR A PT IN CARDIOGENIC 
SHOCK WITH RESPIRATORY FAILURE AND CRACKLES?

https://www.ems.gov/projects/nomenclature.html

A. Nitroglycerine 0.4 mg SL

B. O2 / C-PAP at 5 cm PEEP

C. 0.9% NS IVF in 200 mL increments

D. Norepinephrine 8 mcg/min 
(2mL/min)



WHICH OF THESE SUGGEST A CLASS II 
HEMORRHAGE WITH A VOLUME LOSS OF 15-30%?

https://www.ems.gov/projects/nomenclature.html

A. HR 110

B. RR > 35

C. BP 90/70

D. Lethargy, coma



WHAT SHOULD A PARAMEDIC SUSPECT WHEN THE 
PATIENT’S MAP IS <60 MMHG?

https://www.ems.gov/projects/nomenclature.html

A. Cerebral perfusion 
pressure is too high

B. Coronary artery perfusion 
will be inadequate

C. High aortic root pressures 
may cause a valve 
prolapse

D. The patient’s cardiac 
output will be optimal due 
to pressures WNL



WHICH OF THESE SIGNALS THE TRANSITION FROM 
COMPENSATED TO DECOMPENSATED SHOCK?

https://www.ems.gov/projects/nomenclature.html

A. Dilated pupils 

B. Heart rate > 110

C. Systolic BP less than 100

D. C/O feeling cold and 
shivering



WHICH OF THESE IS THE EARLIEST CLINICAL SIGN THAT 
THE BODY IS CHEMICALLY COMPENSATING FOR AN 
INCREASE IN ACID BYPRODUCTS DUE TO HYPOVOLEMIC 
SHOCK?

A. Cyanosis

B. Cool, pale extremities

C. Narrowed pulse pressure 

D. Increased ventilatory rate and depth

https://www.ems.gov/projects/nomenclature.html



WHICH OF THESE CAN CAUSE OBSTRUCTIVE 
SHOCK?

A. LV hypertrophy

B. Arteriosclerosis

C.

D. Systemic histamine release

https://www.ems.gov/projects/nomenclature.html

Cardiac tamponade



WHICH OF THESE IS ACCURATE REGARDING ELDERLY PATIENTS 
IN SHOCK AND MAY BE HELPFUL WHEN INTERPRETING THE 
SEVERITY OF THEIR CLINICAL PRESENTATION? 

A. Medications may prevent expected tachycardia 
from volume losses

B. Existing HTN will allow the BP to compensate as 
well as other healthy adults

C. Estimate acuity on their mental status as all 
baseline VS will likely be abnormal

D. Increased reserves in all systems allow them to 
compensate for a long time before crashing



NOW THAT 
WAS A HAIR 
RAISING 
EXPERIENCE

https://www.google.com/url?sa=i&url=http%3A%2F%2Ftheideaburger.blogspot.com%2F2013%2F07%2Fthe-value-of-
shock.html&psig=AOvVaw2_uod1MK7VRm5MOLHheNZ7&ust=1634219219434000&source=images&cd=vfe&ved=2ahUKEwjNtd-Rw8fzAhUBnq0KHciHBm0Qr4kDegUIARCKAQ


