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NORTH
PREHOSPITAL STABILIZATION TRAUMATIC BURN INJURY

- 2017 AMERICAN BURN ASSOCIATION GUIDELINES
AUGUST CORRALES, BSBA PARAMEDIC

FINANCIAL DISCLOSURE
STATEMENT

The practice of prehospital 
emergency care is an evolving art 
form that tries to keep up with 
evidence-based medicine.  Always 
consult your local protocols and 
updated reference materials when 
practicing patient care.

I have no financial interest$ with 
manufacturers or any commercial 
products. I have no relevant 
financial disclosures to report.

OUR GOALS TODAY
▪ Beyond The Dermis – Relevant Burn Anatomy

▪ Pathology of a Burn  

 Provide Update 2017 American Burn Association Guidelines

 Treatment Pearls
- Target Therapeutics
- Utilize Capnography

 Practice How We Play
- Pediatric Case Review

 Best Practices
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BURN ANATOMY

BURN DEPTH LAYERS OF SKIN

BURN ANATOMY 
- RECOGNIZING BURN DEPTH

▪ Type of Burn ?

BEYOND THE DERMIS – RELEVANT BURN ANATOMY
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BURN ANATOMY 
– RECOGNIZING BURN DEPTH

▪ Type of Burn ?

PATHOLOGY OF A BURN
- INTRODUCTION TO BURN ZONES

BURN ZONES - A CLOSER LOOK
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PATHOLOGY OF BURN TISSUE DAMAGE
- COMPLICATIONS

▪ THIRD SPACING
- Massive Capillary Leakage from injured 

tissue

- Fluids Shift from intravascular space 
(capillaries, arteries & veins) to 
interstitial space

▪ ESCHAR
- A collection of dead tissues within the 

wound that is flush with skin surface

ESCHAROTOMY
▪ A surgical procedure used to treat full 

thickness (third degree) circumferential 
burns

▪ Full thickness circumferential burns of an 
extremity or trunk (torso) can result in 
vascular compromise

ESCHAROTOMY
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FASCIOTOMY

FASCIA

Superficial – thin layer – of Connective 
Tissue underneath the skin that 
surrounds muscle tissue.

Composed primarily of collagen.

DEBRIDEMENT
▪ Tangential Excision – Removing 

the outer layer (0.5 mm thick)

- Zones of Coagulation
- Zone of Stasis

SKIN GRAFTING
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LET’S EVALUATE A PATIENT TOGETHER…
▪ Keep in mind the 3 Zones…

• Coagulation – central area where most damage has occurred
• Stasis – area next to Coagulation Zone, decreased tissue perfusion, gradually become ischemic

• Hyperemia – generally outermost injury area, increased blood flow, minimally damaged 

▪ Our Patient…
Your patient is the victim of an apartment fire. He has what appears to be red-tinged skin in areas 
absent burn; he is neurologically depressed, and suddenly decompensates into cardiac arrest… in 
which you were able to achieve ROSC.  Let’s take a look!
Source:  http://www.emdocs.net/modern-day-burn-resuscitation-moving-beyond-parkland-
formula/

YOUR THOUGHTS?

Zone of Coagulation?

Clearly Defined Zone of Stasis?

Zone of Hyperemia?

YOUR THOUGHTS?

• Let’s Play MythBusters…

Is this a… 

Trauma Patient ???
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YOUR THOUGHTS?

The Burn Patient is a Special Type of 
Trauma Patient

Mary Ellen Billington, MD (EM Resident 
Physician, Parkland Memorial Hospital, 
Dallas, TX)

PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

Hyper-Metabolic State

PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

Hyper-Metabolic State

• Large Surface Area Involvement

• Multi-systems Injury
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PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

Hyper-Metabolic State

• Large Surface Area Involvement

• Multi-systems Injury

•  VS & Metabolic Demands

PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

Hyper-Metabolic State

• Large Surface Area Involvement

• Multi-systems Injury

  VS & Metabolic Demands

 Will Last Weeks to Months

PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

• Hyper-Metabolic State

How are we going to fix the skin…

What’s the Building Block for

Cellular Repair?
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PATHOPHYSIOLOGY OF 
A BURN

- WHAT THEY “DON’T”   
TEACH YOU IN 
PARAMEDIC SCHOOL

• Hyper-Metabolic State

• Significant Nutritional Demands – Protein

• Constant Monitoring

– Electrolytes

– pH Balance

– Renal Output

YOUR THOUGHTS?

The Burn Patient is a Special Type of 
Trauma Patient

Mary Ellen Billington, MD (EM Resident 
Physician, Parkland Memorial Hospital, 
Dallas, TX)

 Hypermetabolic

 Increased Demand Protein

 Acid Base Balance - Electrolyte

PATHOLOGY OF A BURN
- FROM DAMAGE TO HEALING

▪ Inflammatory Phase
• Neutrophils – Vasodilation
• Monocytes       – Extravasation

• Macrophages   – Edema

▪ Proliferation
• Keratinocytes   – Wound Closure

• Fibroblasts – Generating Connective Tissue 

▪ Remodeling
• Collagen – Wound Maturation
• Elastin – Scarring

25

26

27



12/6/2019

10

PATHOLOGY OF A BURN
▪ Local Area (Skin)

- Dilation of Small Vessels (Histamine 
Response)

- Increased Capillary Permeability 
(Edema Formation)

 Systemic Shock
- Hypovolemia, Cardiogenic, Septic

 Biochemical
- ↓ Na, Cl ↑K

- ↓ Proteins (Hypoproteinemia)

▪ Hematological
- ↑ Hemoconcentration (Serum Loss)

- ↑ Viscosity (RBC, WBC, Platelet Aggregation)
- Anemia (Destruction of RBC’s)

 Key Concerns  - End Organ Failure (Renal)

 Complications – Compartment Syndrome

PATHOLOGY OF A BURN
- COMPARTMENT SYNDROME

THIRD SPACING
LEADS TO
COMPARTMENT SYNDROME

 Massive Capillary Leakage from injured 
tissue

 Fluids Shift from intravascular space 
(capillaries, arteries & veins) to 
interstitial space

 Creates Pressure – Compressing 
Arteries & Veins Affecting Blood 
Supply to Nerves and Tissue Function 

SO THE REAL QUESTION BECOMES…
WHAT CAN I DO? PART 1
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STABILIZATION OF TRAUMATIC BURN INJURY PATIENT
2017 AMERICAN BURN ASSOCIATION GUIDELINES

HIGHLIGHTS

▪ Patient Assessment Tools
- Estimating TBSA

▪ Intubate or Not to Intubate…
- Early Intubation Guidelines

▪ Intravenous Fluid Therapy
- Revised Fluid Consensus Model

- Addresses Pediatric Metabolic Needs

CHANGES

▪ Fluid Consensus Model
- Replaces Parkland Burn Formula
- Volume Adjustments For Pediatric 

Patient

- Considers Burn Cause/MOI

▪ Pediatric Patients have greater 
metabolic needs and requiring 
adequate glucose and glycogen stores 
to promote tissue repair & long-term 
healing.

ESTIMATING BURN SURFACE AREA
2017 ABA GUIDELINES
PRE-HOSPITAL • INITIAL ASSESSMENT
WALLACE RULE OF NINE’S

HOSPITAL • CONTINUED CARE
LUND-BROWDER CHART (MORE ACCURATE)

ESTIMATING BURN SURFACE AREA
2017 ABA GUIDELINES
PRE-HOSPITAL • INITIAL ASSESSMENT
LUND-BROWDER ADULTS

HOSPITAL • CONTINUED CARE
LUND-BROWDER CHART (MORE ACCURATE)
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INTUBATION CRITERIA
2017 ABA GUIDELINES
INDICATIONS FOR EARLY INTUBATION

▪ Signs of  Airway Obstruction
- Hoarseness, Stridor, Dysphagia

▪ TBSA ≥ 40%

▪ Extensive Deep Facial Burns

▪ Significant Risk of Edema

▪ Signs of Respiratory Compromise
- Accessory Muscle Use
- Inability to Clear Secretions
- Poor Oxygenation

▪ Altered Mental Status

ADULT INTUBATION GUIDELINES

 Endotracheal Tube Size

• Cuffed: 6.0 – 8.5

 ETT Placement (Depth in cm)

• 3x  ETT Size @ Teeth

INTUBATION CRITERIA
2017 ABA GUIDELINES
INDICATIONS FOR EARLY INTUBATION

▪ Signs of  Airway Obstruction
- Hoarseness, Stridor, Dysphagia

▪ TBSA ≥ 40%

▪ Extensive Deep Facial Burns

▪ Significant Risk of Edema

▪ Signs of Respiratory Compromise
- Accessory Muscle Use
- Inability to Clear Secretions
- Poor Oxygenation

▪ Altered Mental Status

PEDIATRIC INTUBATION GUIDELINES

 Endotracheal Tube Size

• Uncuffed: (Age / 4)  + 4

• Cuffed: (Age / 4)  + 3

 ETT Placement (Depth in cm)

• Age ≥ 1 Year: (Age / 2) + 13 cm

• Age < 1 Year:  (Weight kgs / 2) + 8 cm

INTUBATION CRITERIA
2017 ABA GUIDELINES
INDICATIONS FOR EARLY INTUBATION

▪ Signs of  Airway Obstruction
- Hoarseness, Stridor, Dysphagia

▪ TBSA ≥ 40%

▪ Extensive Deep Facial Burns

▪ Significant Risk of Edema

▪ Signs of Respiratory Compromise
- Accessory Muscle Use
- Inability to Clear Secretions
- Poor Oxygenation

▪ Altered Mental Status
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INTUBATION CRITERIA
2017 ABA GUIDELINES
INDICATIONS FOR EARLY INTUBATION

▪ Signs of  Airway Obstruction
- Hoarseness, Stridor, Dysphagia

▪ TBSA ≥ 40%

▪ Extensive Deep Facial Burns

▪ Significant Risk of Edema

▪ Signs of Respiratory Compromise
- Accessory Muscle Use
- Inability to Clear Secretions
- Poor Oxygenation

▪ Altered Mental Status

FLUID REPLACEMENT FORMULA
2017 ABA GUIDELINES
ADULT ( Note *:  Give ½  in first 8 hours; 

Give remainder over next 16 hours)

▪ Non-Electrical *

2 mL  x  Kg  x  (% BSA)  

= Total fluids for 24 Hours  

▪ Electrical *

4 mL  x  Kg  x  (% BSA)  

= Total fluids for 24 Hours

PEDIATRIC     ( Note * :  give ½  in first 8 hours; 
Give remainder over next 16 hours)

▪ Non-Electrical *

3 mL x  Kg  x  (% BSA)  

= Total fluids for 24 Hours 

▪ Electrical *

4 mL  x  Kg  x  (% BSA)  

= Total fluids for 24 Hours

 For Pediatrics < 30 kgs, Add D5LR based on 4-2-1 rule

 EMS: LR or NS with D10 KVO – Monitor BGL
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FLUID REPLACEMENT FORMULA
2017 ABA GUIDELINES

Why Change… ?
▪ PARKLAND BURN FORMULA

4 mL  x  Kg  x  (% BSA)  

= Total fluids for 24 Hours  

 MODIFIED FLUID REPLACEMENT

2 - 4 mL  x  Kg  x  (% BSA)  

= Total fluids for 24 Hours

Give ½ over first 8 hours…. 

Avoid Iatrogenic Injury…

COMPLICATIONS OF OVERHYDRATION

BURN INJURY PATHOLOGY
SIMILAR TO
COMPARTMENT SYNDROME

▪ THIRD SPACING

- Massive Capillary Leakage from injured 
tissue

- Fluids Shift from intravascular space 
(capillaries, arteries & veins) to 
interstitial space

VASCULAR ACCESS – PEARLS
▪ Lactated Ringers or Normal Saline

▪ Obtain Vascular Access with signs of
- Hypoperfusion

- BSA ≥ 20%  (2ND or 3RD Degree Burns)

- Any 3RD  Degree Burn

 Obtain BGL Pediatric Patients < 30 kgs
- Hospital: 4-2-1 Titration & Do Not 

Adjust Rate

- EMS: May ‘Piggyback’ D10 KVO 

URINARY OUTPUT GOALS

▪ Adult
0.5 mL / Kg / Hour

▪ Pediatric

1.0 mL / Kg / Hour
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SO THE REAL QUESTION BECOMES…
WHAT ELSE CAN I DO? PART 2

THE IMPORTANCE OF THERAPEUTIC TARGETS
▪ What do you see?

THE IMPORTANCE OF THERAPEUTIC TARGETS
▪ Not having a Therapeutic Target 

in mind leads to inappropriate 
patient care

- Overdosing
- Underdosing
- Inadequate Interventions
- Iatrogenic Injury
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THE IMPORTANCE OF THERAPEUTIC TARGETS
▪ scenario ▪ AGE APPROPRIATE

BP
Heart Rate 
Respiratory Rate
Blood Glucose
Temperature
SPO2 (Pulse Oximetry)
Waveform Capnography & ETCO2

THERAPEUTIC TARGET – Patient Management

PRE-HOSPITAL

▪ AGE APPROPRIATE

BP
Heart Rate 
Respiratory Rate
Blood Glucose
Temperature
SPO2 (Pulse Oximetry)
Waveform Capnography & ETCO2

HOSPITAL

▪ AGE APPROPRIATE

Arterial Blood Gas
Hematology Values
Coagulation Values
Lab Chemistry Values
Urinary Output

PEDIATRIC THERAPEUTIC TARGETS (PALS)
AGE APPROPRIATE
SYSTOLIC BLOOD PRESSURE

Guidelines for Hypotension

AGE APPROPRIATE
VITAL SIGNS

Guidelines for Vital Signs
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INTRODUCING CAPNOGRAPHY

WAVEFORM CAPNOGRAPHY

UNDERSTANDING THE WAVEFORM RESPIRATORY PHASES

▪ I: Dead Air Space 50-150 mL

▪ II: Alveolar Expiration Begins

▪ III: Peak Alveolar Expiration (β)

▪ 0: Inhalation (O2 Displacing CO2)

CAPNOGRAPHY

WAVEFORMS VALUES (mm Hg)

▪ > 60 Hypercarbia

▪ High Consider Respiratory 
Failure

▪ 35 – 45 Normal (HCO3 Balance)

▪ 30 Pre-hospital TBI Target

 Low Consider Sepsis

▪ < 10  Incompatible With Life
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HERE’S YOUR SCENARIO…
PRACTICE HOW WE PLAY!

PHYSICAL FINDINGS
Additional Physical Findings

▪ BURN INJURIES
- 2nd Degree Burn

Left flank, Left tibia
- 3rd Degree to 

Abdominal LUQ, LLQ

Left Pelvis & Groin

Left Anterior Thigh

▪ TBSA ?

YOUR FINDINGS
11 YOM,  77 lbs

 GCS - 15

1. BP 82/64
2. HR 128
3. RR 24  Labored
4. SPO2 – 97% RA
5. VBGL – 74 mg/dL
6. Temp – 98.6 Tympanic
7. Pain 10+/10
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BEST PRACTICES IN TRAUMA STABILIZATION
& BURN CARE MANAGEMENT 
▪ Best Pre-hospital Treatment Mindset 

Keep Them Warm
– Constricted Vessels Cannot Adequately 

Perfuse Tissue

Avoid Hypothermia

▪ Maintain Functional Anatomical Position 
- Rolled Gauze (Kerlix) in Palm
- 4 x 4’s between digits of the hand/feet

 Consider elevating extremities if possible, 
to avoid edema accumulation

BEST PRACTICES IN TRAUMA STABILIZATION
& BURN CARE MANAGEMENT 

▪ Determine Your Therapeutic Treatment 
Targets

▪ Assess Injury / Illness

▪ Prioritize Treatment Plan 
- Correct Life Threats First
- Preserve Tissue Perfusion
- Appropriate Pain Management

▪ Burn Care Management
- Preserve Tissue Function
- Warm & Avoid Vasoconstriction

 Reassess Interventions to Maintain 
Tissue Perfusion
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AUGUST CORRALES
EMS EXPERIENCE COORDINATOR

UNIVERSITY MEDICAL CENTER OF 
SOUTHERN NEVADA

august.corrales@umcsn.com

▪ EMS Instructor - Adjunct Faculty UNLV School of Medicine

▪ Former EMS Program Director – College of Southern Nevada 

▪ Paramedic – MedicWest Ambulance 
Field Training Officer

Code Saver of Year

Associate Supervisor 

▪ SNHD Emergency Medical Services & Trauma Systems
Drug Device & Protocol Committee

Education Committee (Former Chair)

Regional Trauma Advisory Board 

Southern Nevada Injury Prevention Partnership (Vice Chair)

▪ Paramedic Certification – CSN EMS Program

▪ BSBA – Managerial Finance, UNLV

About Your Instructor
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