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What are the
Typical Teachings
& Current National
jl Protocol Standards?

10-15 ml/kg

Tidal Volume &

BASIC TRAUMA
LIFE SUPPORT

for Paramedics and
Advanced EMS Providers

THIRD EDNTION

15-20breaths/min @& . o

Respiratory Rate
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Oxygen and CQ

Oxygen-> lungs -> alveoli -> blood

Oxygen

muscles + organs

Oxygen

\4

cells
energy

Oxygen
K .
CO, < Glucose
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Carbon dioxide
physiology

CO, + H,0O H,CO,; = H" + HCO,
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Carbon dioxide
physiology

* 0.03% concentration in air
* Resting adult produces

2.5 mg/kg/min
e In a 70 kg adult, that I1s about
175 mg per minute, or about
4% of a teaspoonful
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Carbon dioxide
physiology

e Transported in blood

— 60-70% bicarbonate ion after
conversion in RBCs using carbonic
anhydrase

— 20-30% bound to proteins (e.qg., Hb)
— 5-10% in physical solution (PCO,)

Cleared by alveolar ventilation
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Alveoli:
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Oxygenationvs.
Ventilation

Saturating Red Cells

VS.

Clearing CC




Oxygenation

Alr Movement

and

Blood Flow
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An Air Movement Problem

Oor

A Circulation Problem




NORMAL
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IT DEPENDS ON THE
CLINICAL SITUATION!!
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Breathe Them?




| Need to Ventilate
| «CO2 Production

(depends upon ®Consumption
& Venous Returmn




m_p .ﬂ__m> UBTH
euaq > 0




In very low flow states

Oxygen Consumption

| Becomes Dependent
| Oxygen Delivery...
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Cardiac Arrest

o Little O 2 Delivery
& Consumption

e Little CO 2 Production
& Venous Return

...LIttle Need to Ventilate
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Take Home...

Ventilation

Should Match
Perfusion...
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Chest Compressions
Coronary Perfusion Pressur

5:1

20 mmHg
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‘Reality” CPR

In Video Study of
Lay Individuals
Recently Taught
15:2 CPR ....

...Took 15-16
Seconds to

Deliver the
2 Breaths




That We Can
Breathe Less Often?
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Sanders.et al

e 15:2 (e.g.,standard CPR
e 50:5 (e.g.,Great Britain)

e CC (chest compressionsnly)

* 4 min CC only; then100:2

Porcine model of four different CPR techniques
Annals of Emergency Medicine, Dec. 2002, pp 553-62




Neurological Outcomes...

e 4 min CC only; then 100:2

--Did Significantly Better than
15:2 (e.g., standard CPR)

e CC (chest compression only)

--Did Much Worse

Annals of Emergency Medicine, Dec. 2002, pp 553-62




Neurological Outcomes...

. In this experimental model of
bystander CPR, the group receiving
compressions only for 4 minutes followed by a

compressiorventilation ratio of 100:2 achieved
better neurologic outcome than the group
receiving standard CPR and CCCPR.
Consideration of alternative chest compressicn
ventilation ratios might be appropriate.

Annals of Emergency Medicine, Dec. 2002, pp 553-62




Sources of
\Ventilation:

o Active Positive Pressure
o Chest Compressions
E Gasping (Agonal Breaths)




Stopping to Breathe...
...Interrupts
Chest Compressions







Normal Breathing...

e Generates Negative Intra
thoracic Pressure

* Pulls Lungs Open In a Specific
Architecture

e Enhances Venous Returnand
Cardiac Preload
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PPV...

e Generates Positive
Intrathoracic Pressure

* Pushes Lungs Open in a
Maldistributive Manner

e Diminishes Venous Return
and Cardiac Preload




PPV Cardiovascular Effects

Worsened By...

e Obstructive Lung Disease
* Hypovolemia
e Circulatory Compromise
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Dispatch Assisted

CPR Instructions
Compression:

w

B

Alone

Standard
ABC's
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Depends!
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Ventilated Pigs with Moderate Hemorrhage
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Measuring Coronary Perfusion Pressure
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Aufderhelide Study
of Paramedics

E Averaged 37 + 4 preaths/min

e Re-trained at 12 / min

- Averaged 22 + 3 breaths/min




CONCLUSIONS:

Despite seemingly adequate training,

professional rescuers
consistently hyperventilated patients
during out-of-hospital CPR.




And on the Road
to the

22nd Century...
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Ccase #1..

e 24yo0 Male, Involved in MVC
e Altered MS

e PERLA (but sluggish), Thrashing
e 80/60, HR 130, pale




Case # 1..

e Chest wall tender
 Diminished BS on Right, dull
e Tender abdomen




Case # 1..

e Sick or not sick?
e REAL SICK, or kinda sick?




Remember!!
Normal Breathing...

 Generates Negative
Intrathoracic Pressure

e Pulls Lungs Open in a
Specific Architecture

 Enhances Venous Return
and Cardiac Preload
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How to assist
ventilation

on this guy??




Moribund Trauma Pt.

o Little O 2 Transport
& Consumption

e |ittle CO 2 Production
& Venous Return

Little Need to Ventilate




And There's a Key
Problem...

Positive Pressure Breath€an

Impalir Cardiac Output...

...In the Face of Severe
Circulatory Compromise
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