THE PROMETHEUS
FACTOR: _
FIRE VICTIMS AND THE RT .

Airway, Ventilation & Pulmonary Care in Burn

Patients

Presented by: Frank G. Rando, PA/SA-C, CRT, LRT, RCP, EMT-P
Duration: 90 minutes | CEU: 1.5 Contact Hour




LEARNING OBJECTIVES
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DEGREES OF BURNS

1. First Degree Burn
Erythema

2. Second Degree Burn
Includes blistering

3. Third Degree Burn

Charring and more tissue destruction
Not painful-nerves are affected

4. Fourth Degree Burn

Deep tissue destruction
Sometimes including bone
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FIRE VICTIM
ASSESSMENT

* Scene safety
* Mechanism

e Burn %TBSA
* (Rule of 9’s)

« Signs of inhalation injury




INHALATION INJURY RED FLAGS

7

Altered Mental Status
(AMS
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CLASSIFICATIONS OF INHALATION INJURIES




CLASSIFICATIONS OF INHALATION INJURIES

(continued)

- Lower airway chemical injury

/ Cause ot :'—f;_;f__i.i' :

Inhaling chemical irritants, particulate matter, and
toxic byproducts of combustion found in smoke

ey signs
wheezing
coughing
bronchospasm
carbonaceous (sooty sputum) .
delayed pulmonary edema (sometimes >36 hours)




CLASSIFICATIONS OF INHALATION INJURIES
(continued)

. Systemic Toxicity
» toxic gases are absorbed through the lungs and
enter the bloodstream

HEMOGLOBIN

» CO-disrupts oxygen transport
« HCN (Cyanide)-disrupts oxygen utilization




GLOTTIC EDEMA




CO
POISONING

 Blood Oxygen Levels (5p02)
unreliable

« COHb >5%
* 100% O2 or HBOT




OXYHEMOGLOBIN DISSOCIATION CURVE

* CO binds with Hgb 250x
faster than 02

- CO deforms and shifts
the curve to the left and
downward

- Cyanide leaves the
curve completely
unaltered
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CYANIDE

e Lactate >8
 Normal PaO2

e TX:
Hydroxocobalamin

CYANIDE GAS %
IS 35 times more toxic b




ACID GASES/IRRITANT GASES




PEDIATRICS

» Higher edema risk

« Weight dosing

 Early intubation
 Kiddos are not adults!

» Unique anatomical and physiological
characteristics




PARKLAND FORMULA

* 4mL x kg x %TBSA
» Half in 8h

* Next 16 hours, administer
50% of the remaining fluid

» Avoid overload

» Parkland Formula is
composed of isotonic
crystalloids, usually Lactated
Ringer’s solution

» Children-total 24 hour fluid =
3mL x Weight (Kg) X TBSA%




HEALTHY AIRWAY (A)

VENTILATOR SETTINGS

Diameter

* 4-6 mL/kg

e PEEP 8-12

* FiO2 1.0 then wean/titrate
 Utilize lung protective strategies

» Low tidal V¢ and limiting plateau
pressures to minimize VILI




CALL SURGERY

HIGH PIP, LOW
COMPLIANCE

ESCHAROTOMY




Collapse /
Hyperdistention (%)

- -@-- Hyperdistention

endotracheal tube

--&-~ Collapse

Respiratory
compliance

laryngoscope

Respiratory Compliance

(ml/emH,0)

RT MANTRA




MASS

Burn MCI Breakdown

How a Party Became Talwan’s Worst

NN eTaly sevmmnrg
pocd, colared pomder
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Mass Casualty Fire COLOR PARTY INCOENT
C AS U ALTY HOSPITALIZATION  BURN CASUALTIES In 2015, 499 burn
A M suffered casualties occured from a
" N "__}.‘ " £ ,‘ "-.Jj o :)urls;e fire that broke out at the
el PO Y LA Formosa Fun Coast Park in
2R B hospitali =5 P Taiwain. No traditional MCI
44 ospitaiized AZB" .-'";41 triage system includes
* Mobilize surge Vs Saox | »80% burns.
i )1/0 ired ICU =
ventilators L £Q e e aa N B4

* Pressure limited
disposable vents
should not be used

due to low compliance and
increased airway resistance

* Triage
* MDI vs nebs




MOBILE RESPIRATORY TREATMENT UNIT-FDNY

Capable of providing [ES&8%
oxygen therapy and e
aerosolized
medications (NEB)
for up to 32 patients




HBOT

*100% 02 >1 atm
*Severe CO/cyanide
* Reduce COHb




ADVANCED AIRWAY MANAGEMENT



https://docs.google.com/file/d/16PMpqPYKibBtNb-1kt5efqY_Rdoj6grc/preview

ADVERSE EVENT
GRADING (CTCAE) |

A standarrized way to describe the A% ﬂ

severity of side effects !

GRADING OF ADVERSE EFFECTS 7 o M Y

@ + Asymptomatic or mild symptoms
) No intervention required
k + No limitation of daily activities (work)

EXAMPLES: mild nausea, slight headache

+ Noticeable symptoms
- Minimal or local intervention needed
;. Some limitation of daily activities

* Grade 1-4
» Erythema to necrosis SEVERE

ﬁ;’] Medically significant

2 B ro n C h OSCO py / A [== Hospitalization may be required

,3; Significant limitation of self-care

EXAMPLES: severe diarthea requiring IV fluids =

LIFE-THREATENING

A Immediate risk of death
g Urgent medical intervention required
e Critical condition

EXAMPLES: respiratory failure, anaphylachc shock

oRa0k \ | DEATH

\ 5 /) -4~ Death related to an adverse event
*

V.

vere > Life-threatening ~ Death

Understanding severity helps guide treatment,
ensure patient safety, and improve clinical outcomes.

# Post by SimhadriAshok +




MUCOCILIARY FUNCTION

Cilia destroyed
Airway casts
Heparin + NAC

Secretion and cast
mobilization and
clearance are essential

Moving cilia

e —

Removal of
foreign bodies

Strong, intact
mucous
membrane




EMERGING THERAPIES

ECMO NITRIC OXIDE NO PROPHYLACTIC
ANTIBIOTICS



VENT COMPLICATIONS

« Abdominal Compartment Syndrome (ACS)
» Sustained Intra Abdominal Pressure (IAP) >20mm Hg

« VAP :

* VILI

S — Aspirhﬁ;m of microorganisms
Y < into the lungs directly through
the ET tube or around the ouff
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DOCUMENTATION OF TREATMENT

ROC Curve Comparison

* Burn time
 COHb/lactate
* Vent trends
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- Lactate (AUC = 0.754)
Lactate + Hemogram (AUC = 0.769)
WBC (AUC = 0.603)
NEU (AUC = 0.553)
LYM {AUC = 0.546)
Random classifier

0.4 0.6
1 - Specificity (False Positive Rate)




Adult Triage
S.T.A.R.T.

Simple Triage And Rapid Treatment

Algorithm

DISASTER TRIAGE

- Triage “to sort” and no major injaries. 9> IELZIE
- imple riage nd apid reatment No respirations aftor head . || > [TZTIRTT]
° RP MS Respirations after head tilt. [:] ’

- Skip If already breathing -

* Respirations, Perfusion, Mental Status gl PSRN Y .c0..1=

°
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NEB SHORTAGE

« Use MDI spacers Drug canister
» Dose equivalents !
» Save nebs




PSYCHOSOCIAL




- *When dealing with quality assurance issues and clinical
outcomes, these are some of the factors to consider:

 Time to intubation
 Vent days
» HBOT use




Bronchoscopy early

Heparin/NAC data

ECMO survival



CHEAT
SHEET




FINAL TAKEAWAYS -




FINAL THOUGHT...
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https://www.ameriburn.org/
https://www.nfpa.org/
https://worldburn.org/american_burn_association.aspx
https://nabsociety.org/

THANK YOU -

Questions? Contact Me .K

Frank Rando

Email: hazemerg@gmail.com

Cell: 520-241-1473
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