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Chapter 1 Foundations of Burn Nursing
Thermal Injury Pathophysiology
Thermal injuries, commonly referred to as burn injuries, are a significant
area of focus in burn nursing and a critical component of the Certified Burn
Registered Nurse (CBRN) Exam. Understanding the pathophysiology of
thermal injuries is essential for accurate assessment, effective intervention,
and appropriate long-term care. This chapter explores the biological and
physiological mechanisms behind thermal injuries, explaining what
happens to the body after a burn, the cascade of systemic effects, and how
nurses can use this knowledge to guide clinical decisions.

What is a Thermal Injury?

A thermal injury is tissue damage resulting from exposure to heat sources
such as flames, hot liquids (scalds), hot objects (contact burns), or steam.
These burns vary in depth and severity, depending on the temperature of
the source and the duration of contact. When the skin is exposed to high
temperatures, proteins in the cells denature, cell membranes are
destroyed, and tissue necrosis begins. As the burn progresses, the body
reacts both locally and systemically, triggering a complex chain of events.

Layers of the Skin and Their Role in Burn Pathophysiology

To understand how thermal injuries affect the body, it’s important to first
review the skin’s structure. The skin has three primary layers:

Epidermis – the outermost layer, primarily made of epithelial cells. It
acts as a barrier against infection and regulates water loss.

Dermis – the middle layer, containing blood vessels, nerves, hair
follicles, and sweat glands. It provides structural support and houses
immune cells.

Subcutaneous tissue (hypodermis) – the deepest layer, composed
mainly of fat and connective tissue, responsible for insulation and
energy storage.



When a thermal injury occurs, the extent of skin damage depends on the
heat intensity and exposure time. Superficial burns affect only the
epidermis, while deeper burns may involve the dermis and subcutaneous
tissues, potentially damaging muscles and bones in severe cases.

Local Pathophysiological Response to Burn Injury

Burn injuries provoke an immediate local response in the affected tissues.
The first phase involves direct cellular injury caused by the heat, leading to:

Protein denaturation: Heat causes structural proteins and enzymes
within cells to unfold and lose function.

Cell membrane disruption: Heat damages lipid membranes, leading
to leakage of cellular contents.

Coagulation necrosis: As cells die, blood and plasma proteins
coagulate in the tissue, forming eschar (a dry, dark scab or dead
skin).

The damaged area can be divided into three distinct zones, known as
Jackson’s Burn Zones:

Zone of Coagulation: The central area of the burn where irreversible
tissue necrosis has occurred due to the most intense heat.

Zone of Stasis: The surrounding area with compromised blood flow;
tissue here is at risk but potentially salvageable with proper care.

Zone of Hyperemia: The outermost area with increased blood flow
and minimal cell injury. This area usually recovers completely.

The primary goal of burn care is to prevent the progression of injury from
the zone of stasis to the zone of coagulation.

Systemic Response to Thermal Injury

While smaller burns may only affect the local tissue, large burns (typically
greater than 20% of total body surface area, or TBSA) elicit a widespread
systemic response. This response can lead to complications in multiple
organ systems and is a key concept in burn nursing.

1. Cardiovascular System



Burn injuries cause increased capillary permeability, allowing fluid to leak
from the blood vessels into the interstitial space. This fluid shift results in:

Hypovolemia (burn shock): Loss of plasma volume leads to reduced
cardiac output and tissue perfusion.

Hemoconcentration: As plasma leaks out, the remaining blood
becomes more concentrated, increasing blood viscosity.

Tachycardia and hypotension: The body attempts to compensate by
increasing heart rate and constricting peripheral vessels.

Prompt fluid resuscitation is essential to restore circulatory volume and
maintain tissue oxygenation.

2. Respiratory System

Inhalation injuries can occur when a burn patient inhales hot gases or
smoke. These injuries may cause:

Airway edema and obstruction: Heat can cause swelling in the
airway, risking respiratory distress.

Bronchospasm: Chemical irritants in smoke can trigger narrowing of
airways.

Carbon monoxide poisoning: Carbon monoxide binds to hemoglobin
more readily than oxygen, reducing oxygen delivery to tissues.

Monitoring and maintaining airway patency is a top nursing priority in burn
patients with suspected inhalation injuries.

3. Renal System

The kidneys are vulnerable to hypoperfusion due to burn shock.
Additionally, the breakdown of muscle tissue (especially in electrical burns)
can release myoglobin, which can obstruct the renal tubules and lead to
acute kidney injury (AKI).

Nurses monitor urine output closely as an indicator of renal perfusion and
response to fluid resuscitation.

4. Gastrointestinal System



During burn shock, blood flow is redirected away from the GI tract to
maintain perfusion of vital organs. This may cause:

Ileus (paralysis of the bowel): Resulting in abdominal distension and
reduced nutrient absorption.

Stress ulcers (Curling’s ulcers): Occur due to reduced mucosal blood
flow and stress.

Early enteral nutrition is recommended to prevent GI complications and
support the hypermetabolic state of burn patients.

5. Immune and Inflammatory Response

Burns compromise the skin’s barrier function, exposing the body to
infection. Simultaneously, the injury activates a robust inflammatory
response, releasing cytokines and pro-inflammatory mediators such as:

Tumor necrosis factor (TNF-alpha)

Interleukin-1 (IL-1)

Interleukin-6 (IL-6)

These substances increase vascular permeability, promote tissue damage,
and may lead to systemic inflammatory response syndrome (SIRS) or
sepsis in severe cases.

Nurses play a crucial role in infection control through aseptic wound care,
early recognition of signs of infection, and collaboration with the
healthcare team.

Burn Shock: A Life-Threatening Consequence

Burn shock is a type of hypovolemic shock that develops in the first 24–48
hours following a significant burn. It results from massive fluid losses due
to capillary leakage and evaporative losses from the burn surface.

Clinical signs of burn shock include:

Decreased blood pressure

Increased heart rate



Reduced urine output

Altered mental status
Burn shock can progress rapidly and is potentially fatal if not treated
promptly. Fluid resuscitation, based on formulas such as the Parkland
Formula, is initiated immediately to prevent organ failure.

Hypermetabolic Response

Burn injuries trigger a prolonged hypermetabolic state as the body
attempts to heal. This state is characterized by:

Increased energy expenditure

Accelerated protein and fat catabolism

Muscle wasting and delayed wound healing

To manage this, burn patients require high-calorie, high-protein diets.
Nutritional support is a collaborative effort involving dietitians, physicians,
and nurses.

Psychological and Neurological Implications

Thermal injuries have profound emotional and neurological consequences.
Patients often experience:

Pain: Due to nerve exposure and inflammation

Anxiety and fear: Associated with trauma and disfigurement

Delirium or altered mental state: Especially in elderly or critically ill
patients

Nurses assess psychological status regularly, provide reassurance, and
administer appropriate analgesia and anxiolytics.

Healing and Scarring

The extent and depth of a burn determine the healing trajectory:

Superficial burns typically heal without scarring within a week.

Partial-thickness burns may take 2–3 weeks to heal and may result in
pigment changes.



Full-thickness burns do not heal spontaneously and require surgical
intervention, such as skin grafting.

Even after the wound closes, scarring and contractures can significantly
impact function and appearance. Scar management becomes a focus
during the rehabilitation phase.

Conclusion

Understanding the pathophysiology of thermal injuries equips Certified
Burn Registered Nurses with the foundational knowledge to assess,
intervene, and manage patients effectively. From the initial burn injury to
the long-term effects on multiple organ systems, nurses must be vigilant in
their clinical practice. The systemic nature of severe burns demands
comprehensive and timely care, beginning with an appreciation of the
complex cascade of events initiated by a thermal insult. By mastering this
subtopic, burn nurses can improve patient outcomes and prepare
themselves for success on the CBRN exam.

Burn Classification & Assessment
Burn injuries can vary widely in severity, depth, and the extent of body
surface affected. For Certified Burn Registered Nurses (CBRN), accurate
classification and assessment of burns is one of the most critical first steps
in managing burn patients effectively. Burn classification helps determine
the necessary treatment, predict healing time, and guide referral decisions.
This section will explore the different types of burns, classification by depth
and extent, and the essential components of burn assessment, all written
in clear and simple language to support candidates preparing for the CBRN
Exam 2025/2026.

What is Burn Classification?

Burn classification is a systematic way to describe the severity and type of a
burn injury. It is typically categorized based on:

Depth of injury (how deep the burn goes into the skin and
underlying tissues)

Extent of injury (how much of the body is affected)

Cause of injury (thermal, chemical, electrical, or radiation)



Each classification has clinical significance. For example, deeper burns are
more likely to require surgical intervention and result in scarring. Burns
that affect a large portion of the body are more likely to cause systemic
complications like shock.

Burn Depth Classification

Burn depth refers to how many layers of skin and tissue are affected. This
classification is essential because it helps guide treatment decisions and
determine prognosis. There are four main types of burn depth:

1. Superficial Burns (First-Degree Burns)

Description: These burns affect only the outermost layer of the skin,
the epidermis.

Causes: Sunburn is the most common example.

Appearance: Red, dry, and painful with no blistering.

Healing Time: Typically heals within 3–6 days without scarring.

Nursing Consideration: Manage pain, apply moisturizers, and
monitor for any signs of infection, although these are rare.

2. Partial-Thickness Burns (Second-Degree Burns)

These are further divided into two subcategories:

a. Superficial Partial-Thickness Burns

Description: Involve the entire epidermis and the upper portion of
the dermis.

Appearance: Red or pink, moist, and blistered. Very painful due to
nerve endings being exposed.

Healing Time: Heals in about 10–21 days with minimal scarring.

b. Deep Partial-Thickness Burns

Description: Involve the entire epidermis and a deeper portion of the
dermis.



Appearance: Pale, mottled, or waxy with a dry surface. May be less
painful if nerve endings are damaged.

Healing Time: Takes longer to heal—often more than 21 days—and
may require grafting.

Nursing Consideration: Monitor for infection, provide wound care,
and assess for delayed healing.

3. Full-Thickness Burns (Third-Degree Burns)

Description: Involve all layers of the skin, including the epidermis,
dermis, and extend into the subcutaneous tissue.

Appearance: Charred, leathery, white, or brown. The area is usually
painless because nerve endings are destroyed.

Healing Time: Will not heal spontaneously—requires skin grafting.

Nursing Consideration: Pain control for surrounding tissue, wound
management, surgical prep, and infection prevention.

4. Fourth-Degree Burns

Description: Extend through the skin and subcutaneous tissue into
muscles, tendons, and bones.

Appearance: Blackened, dry, and painless.

Prognosis: Requires extensive surgical management, including
amputation in some cases. High risk of complications.

Nursing Consideration: Supportive care, intensive rehabilitation, and
psychological support.

Classification by Extent: Total Body Surface Area (TBSA)

The Total Body Surface Area (TBSA) burned is another crucial factor in
burn assessment. It refers to the percentage of the body affected by
second-degree or deeper burns. Superficial burns (like sunburns) are not
included in this calculation.

1. Rule of Nines

This is a quick method used in adults to estimate TBSA:



Head and neck: 9%

Each arm: 9%

Each leg: 18%

Front of the torso: 18%

Back of the torso: 18%

Perineum: 1%

Example: A burn involving the front of the torso and one full leg would be
estimated as 18% + 18% = 36% TBSA.

2. Lund and Browder Chart

This is a more accurate method that adjusts for a patient’s age and body
proportions. It is especially useful in children, whose head-to-body ratio
differs from adults.

Nursing Tip: Use this chart in the hospital setting or when precise
measurement is needed.

3. Palmar Method

In this method, the patient’s palm (excluding fingers) represents
approximately 1% of TBSA. This is helpful for estimating small or irregular
burns.

Causes of Burns

Understanding the cause of a burn also helps classify and guide treatment.
Different burn mechanisms affect tissue in different ways:

1. Thermal Burns

Caused by: Flames, hot liquids, steam, or hot objects.

Nursing Note: Assess for inhalation injuries if flames were involved.

2. Chemical Burns

Caused by: Acids, alkalis, or organic compounds.



Special Consideration: Alkali burns can be deeper and more
destructive. Immediate irrigation is key.

3. Electrical Burns

Caused by: Contact with electrical current.

Key Concern: These burns may appear minor externally but cause
deep tissue and organ damage.

Nursing Focus: Cardiac monitoring is essential due to risk of
arrhythmias.

4. Radiation Burns

Caused by: Prolonged exposure to UV light (e.g., sun) or radiation
therapy.

Nursing Tip: Identify source and provide supportive skin care.

Burn Assessment: A Systematic Approach

Proper assessment is the foundation of effective burn care. CBRNs must
perform a thorough and timely evaluation using a systematic method.

1. Primary Survey (ABCs)

Always begin with life-saving priorities:

Airway: Check for inhalation injury, soot, hoarseness, or singed nasal
hairs.

Breathing: Monitor oxygen saturation and respiratory effort.

Circulation: Check for pulse, perfusion, and signs of burn shock.

2. Secondary Survey

This involves a full-body assessment:

Determine burn depth and TBSA.

Check for other trauma or injuries.

Document all affected areas using a body diagram.

3. History Taking



Use the AMPLE acronym:

Allergies

Medications

Past medical history

Last meal

Events leading to the injury

Understanding the cause and circumstances of the burn (e.g., house fire,
explosion, chemical spill) can reveal critical treatment clues.

Signs of Inhalation Injury

CBRNs should always assess for signs of respiratory involvement in patients
with flame burns or enclosed-space injuries:

Facial burns

Singed nasal hair or eyebrows

Carbonaceous sputum (black-colored mucus)

Hoarseness or stridor

Confusion or altered mental status

Action Step: Secure the airway early if inhalation injury is suspected.

Indicators of Severe Burn Injury (Refer to Burn Center)

According to the American Burn Association (ABA), certain criteria warrant
referral to a specialized burn center:

Partial-thickness burns >10% TBSA

Burns involving the face, hands, feet, genitalia, perineum, or major
joints

Third-degree burns in any age group

Electrical or chemical burns

Inhalation injuries



Burns in patients with pre-existing medical conditions

Children in hospitals without qualified pediatric burn care
Burn Severity Classification

Burns can also be grouped based on their overall severity, which combines
depth, TBSA, location, and presence of complications.

1. Minor Burns

<10% TBSA in adults

<5% TBSA in children and elderly

Superficial or partial-thickness only

2. Moderate Burns

10–20% TBSA in adults

5–10% TBSA in children/elderly

May involve deep partial-thickness

3. Major Burns

20% TBSA in adults

10% TBSA in children/elderly

Any full-thickness burn

Burns involving special areas or complicated by inhalation or
electrical injury

Documentation and Communication

Accurate and clear documentation is a key part of burn assessment. CBRNs
should:

Use diagrams and TBSA charts

Note burn depth, location, and signs of complications

Record pain levels and interventions

Communicate findings promptly to the burn team



Conclusion

Burn classification and assessment form the cornerstone of burn
management. As a Certified Burn Registered Nurse, your ability to
recognize burn types, determine burn depth and extent, and identify
complications can make a life-saving difference. This foundational
knowledge sets the stage for effective fluid resuscitation, wound care, pain
control, and long-term recovery. As you prepare for the CBRN exam,
mastering these concepts ensures not only exam success but also
excellence in clinical practice. From assessing superficial burns to
identifying inhalation injuries or full-thickness trauma, your role begins
with a keen eye and informed judgment. Accurate classification isn’t just
about labels—it’s about guiding patients toward healing, survival, and
recovery.

Fluid Resuscitation & Wound Care Principles
Burn injuries trigger profound physiological changes in the human body,
especially when they are extensive or deep. Two of the most important
and immediate nursing interventions after a significant burn are fluid
resuscitation and wound care. These processes help stabilize the patient,
prevent further complications, and initiate healing. For those preparing for
the Certified Burn Registered Nurse (CBRN) Exam 2025/2026,
understanding the principles behind fluid therapy and wound management
is critical. This chapter breaks down each concept in simple and practical
language.

Understanding Fluid Loss in Burn Patients

The skin acts as a barrier that prevents fluid loss and helps regulate body
temperature. When a burn damages this barrier, especially if it involves
more than 20% of the total body surface area (TBSA), the patient begins to
lose large volumes of fluid through evaporation and capillary leakage.

This process leads to what is known as burn shock, a form of hypovolemic
shock that can be fatal if not corrected early. This is why fluid resuscitation
becomes a top priority.

The Goals of Fluid Resuscitation
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