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NOT WITHOUT RISK
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TOOLS ARE COOL!!



PRINCIPLES TO BE FOLLOWED IN COMPLEX 
RESOURCE POOR ENVIRONMENT

• FIRST: DO NO HARM
• DONT CHOOSE COMPLEX 

PROCEDURES AS FIRST OPTION
• DO THE SIMPLEST THING THAT 

COMMON SENCE, 
RESOURCES,PHYSIOLOGY AND 
EVIDENCE ALIGN ON



DISCONNECT THE HEART LUNG MACHINE??

RESEARCH QUESTION??
OR COMMON SENCE ??
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AIRWAY MANAGEMENT

ELECTIVE IN THE OR
vs

SHOCKED TRAUMA 
PREHOSPITAL





Elective intubation in OR

Pre oxygenationg

Stable patient

Extensive Monitoring

Calm controlled environment

Time to optimise

Rare that patient need resuscitation post intubation





Elective intubation in ER or Prehospital

Pre oxygenation ??

Stable patient

Extensive Monitoring

Calm controlled environment

Time to optimise

Rare that patient need resuscitation post intubation

??

?





ELECTIVE OR
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TRAUMA AND SHOCK



RDCR Principles –
Trauma Induced Blood Failure
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SUMMARY OF EUROPEAN GUIDELINES
LAST UPDATED 2019

ARE THEY ALIGNED WITH THE PATHOPHYSIOLOGY OF SHOCK??

• Recommendation: 16:We recommend that fluid therapy using isotonic 
crystalloid solutions be initiated in the hypotensive bleeding trauma 
patient. (Grade 1A)

• Recommendation 17: We recommend a target Hb of 7 to 9 g/dl. (Grade 
1C)

• There are well-defined situations in which intubation is mandatory, for 
example airway obstruction, altered consciousness [Glasgow Coma Score 
(GCS) ≤8], haemorrhagic shock, hypoventilation or hypoxaemia

• Recommendation 3:We recommend normoventilation of trauma patients. 
(Grade 1B)

• Recommendation 13: We recommend a target systolic blood pressure of 
80–90 mmHg until major bleeding has been stopped in the initial phase 
following trauma without brain injury. (Grade 1C)
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WE LOVE CUT OFF NUMBERS DON`T 
WE?? USEFUL??

• SYST BP 80-90
• HB 7-9
• SP02> 92
• GCS < 8
• ETC ETC ETC
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FICK`S EQUATION
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D02 = 1.34 x Hgb x Sa02 x CO

YOU MIGHT HAVE A DIFFERENT OPINION
BUT YOU  CAN`T CHOOSE YOUR OWN 
PHYSIOLOGY



DOES RSI AND PPV IMPROVE 
OXYGEN DELIVERY IN PATIENT 

WITH SEVERE CENTRAL 
HYPOVOLEMIA ??

• REVERSAL OF THE NEGATIVE 
INTRATHORACIC PRESSURE PUMP

• MUSCULOVENOUS PUMP ELIMINATED
• REDUCED VASCULAR TONE



Anestesia
Prehospital spontaneous breathing versus OR in general anesthesia

2 different physilogies



Deadspace and shunting (V/Q mismatch)



V/Q IN THE LUNGS





PLAYING WITH NUMBERS
D02 = 1.34 x Hgb x Sa02 x CO
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• Healthy well trained 85 kg resting V02 = 340 ml 02/min
• Critical D02 is 1,3 times the resting V02 = 442 ml 02/min
• SYST 80 – 90 mmHg = 50% reduction in CO = 3l/min

• 1,34 X 13 X 0,85 X 30 = 444,21 ml 02/min
• 1,34 X 13 X 0.96 X 20 = 334,46 ml 02/min



Association of out-of-hospital advanced airway
management with outcomes after traumatic brain injury

and hemorrhagic shock in the ROC hypertonic saline.
Wang HE, et al. Emerg Med J 2014;31:186–191. doi:10.1136/emermed-2012-202101

• The adverse association between out-of-hospital AAM 
and injury outcome is most pronounced in patients 
with haemorrhagic shock ( includes cardiac arrest).
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Expert-Performed Endotracheal Intubation-Related 
Complications in Trauma Patients: Incidence, Possible Risk 

Factors, and Outcomes in the Prehospital Setting and 
Emergency Department.

Hindawi Emergency Medicine International Volume 2018, Article ID 5649476, 9 pages 
https://doi.org/10.1155/2018/5649476

• In this study of trauma pa1ents who underwent expert performed 
ETI for airway compromise, severe ETI-related adverse events were 
common and were associated with low GCS, elevated heart rate, 
and repeated ETI a?empts. The occurrence of these 
airway-related complica6ons decreased the 
likelihood of survival of injured pa6ents, 
independently of anatomic severity and physiological 
reserve.
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2001

486 trauma patients intubated without drugs 

1 survived



2005



2012

Postintubation hypotension occurs in almost one quarter of normotensive patients 
undergoing emergency intubation. Postintubation hypotension is independently associated 
with higher in-hospital mortality and longer intensive care unit and hospital LOS



2014

Systolic hypotension prior to intuba2on, defined as a systolic blood pressure ≤ 90 mmHg, 
was independently associated with post-intuba2on CA (OR, 3.67 [95% CI, 1.58-8.55], p = 0.01)



2017

Cardiovascular collapse is a known complication of TI in this patient group, and some centres
deliberately postpone in-hospital TI in patients in shock until after initial stabilization



2018

The potentially harmful effects of drug-assisted intubation and positive pressure 
ventilation include reduced cardiac output, apnea, hypoxia, hypocapnea, and 
unnecessarily prolonged on-scene times. Conversely, the beneficial effects of 
spontaneous negative pressure ventilation on cardiac output are well described.

delayed intuba5on should be strongly encouraged
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“In hemorrhagic shock, or any low flow (central 
hypovolemic) state, it should be noted that RSI and PPV 
are likely to cause iatrogenic harm by decreasing cardiac 
output.”



‘‘Permissive hypoventilation’’ in a swine 
model of hemorrhagic shock
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EAST 2014 PLENARY PAPER



‘‘Permissive hypoventilation’’ in a swine 
model of hemorrhagic shock
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THIS

NOT 
THIS





POITIVE PRESSURE VENTILATION 
FOR THE SHOCKED PATIENT??



← Breaths

↑Coronary Perfusion Pressure↑

Ventilated Pigs with Moderate Hemorrhage



)
one respiratory cycle = 10 sec. one respiratory cycle =  5 sec

s

Time-Averaged Coronary Perfusion Pressure     
= Area Under the Curve (in Pink)

RR = 6 / min RR = 12 / min



CPR
Spontaneously

Breathing

Mechanically 
Ventilated

0

-12 cmH2O-7 cmH2O-8 cmH2O

Manipulating Intrathoracic Pressures
(as shown by effect on airway pressure)

ResQPOD ITD ResQGARD ITD                               CirQlator ITPR



IPR During Spontaneous Respiration
INTRATHORACIC PRESSURE REGULATION

.

1. Lowers intrathoracic pressure
2. Lowers ICP
3. Refills the heart
4. Increases cerebral and systemic circulation
5. Harnesses the sympathetic nervous system 
6. Mimics stress response to central hypovolemia
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Convertino et al, Resp Care 56:846-857, 2011
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SOMETIMES YOU HAVE TO SECURE 
THE AIRWAY

• NORMOVENTILATE WHEN IN SHOCK??
• SPONTANEOUS BREATH WHILE INTUBATED?
• V/Q MATTERS??
• WHEN PERFUSION TROUGH THE LUNGS ARE 

REDUCED DUE TO HYPOVOLEMIA , WHAT IS 
NORMOVENTILATION ?

• OXYGENATION IS THE KEY
• DONT WORRY ABOUT THE C02
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PERFUSE IT OR LOSE IT
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GUIDELINE CRITICALLY SHOCKED 
PATIENT

• DONT DISCONNECT THE HEART LUNG 
MACHINE

• SPONTANEOUS BREATHING , FACEMASK 02
• POSITIONING – GRAVITY AS AIRWAY 

MANAGER
• IF VENTILATORY ASSIST: REDUCE RR BY 50%
• APPLY IPR IF POSSIBLE
• TRANSFUSE - Whole Blood group 0 low titer + 

diesel + calcium + TXA
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“Don’t cling to a mistake just because 
you spent a lot of time making it.”

"Everything that needs to be said has 
already been said. But since no one was
listening, everything must be said again."
André Gide

QUESTIONS????


