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O Identify the components of skin

O Explain the classifications of burns

O Differentiate between the types of burns

O Explain Total Burn Surface Area

O Discuss treatments, management and rehabilitation for burn victims




Each year, about a hathillion people throughout the United States seekedical attention for burns Household
burns lead to nearly 7 of 10 admissions to burn centers. The good news is that the number of deaths from severe burn:

has dropped by more than half over the past 4 decades

Most burns are minor and can be managed anhte. Howevermoderate to severe burns can cause a number of serious

complications and usually require urgent treatment.

20052014 Burn Admissions to Burn Cent@Siorna sunrepostory 2015
Survival Rate:96.8%

Gender: 68% Male 32%emale

Ethnicity: 59% Caucasian 20% Afrigemerican 14% Hispanic 7% Other

Admission Cause43% Fire/Flame 34% Scald 9% Contact 4% Electrical 3%Che

7% Other

Place of Occurrence73% Home 8% Occupational 5%eS8tiegghway

5% Recreational/Sport 9% Other

Y EDUCATION EDGE!

Everything written in green throughout this course is information you will ngecknow!




First Degree Burn Second Degree Burn

Epidermis Epidermis
Dermis Dermis
Subcutaneous Subcutaneous

Third Degree Burn

Epidermis
Dermis

Subcutaneous

O First DegreeSuperficial

¢

O O O O O

O

Damage only to epidermis

Mild to severe erythema
Skinblanches with pressure

Painful tingling, pain eased by cooling
Discomfort lasts about 48 hours
Healing 36 days without scarring

Commonly occurs from sunburn or short (flash) exposure to high intensity heat




O Second degree? types

O Superficial Partial Thickness

O Entire epidermis and portions of dermis (sebaceous gland, nerve endings, hair follicle)

0

o O O O O

O

Large, thick walled blister. Edema. Mottled red base. Broken epidermis
Wet, shiny, weeping surface

Verypainful

Sensitive to cold air

Healing rate depends on depth and infection

Healing 121 days without scarring, but has pigment changes

Blisters are intact




O Deep Partial Thickness
O Pink to white in color, blanching, atess painful

reaches deeper into layers of the dermis

O

Somewhat dry because fewer blood vessels are patent

O

Skin grafting may be done to achieve better function, cosmetic results, increase

O

healing time and decreadength of hospital stay

The eschar is soft and dry

O

O

Healing 26 weeks

Blisters are broken

0




O Third DegreeFull thickness wounds

O Full thicknessdestruction of epidermis, dermis and subcutaneous tissivay also involve muscle and
bone

O

Deep red, black, white and brown

O

dry surface, waxy, leathery (eschar)

O

Does not blanch

O

No painbecause nerve endings were destroyed

O

Skin does not heaRequires eschar removal and skin graft for would closure

O

hypertrophic scarring and contracies

(@)

healing weeks to months

(@)

Skin is hard and inflexible after healing... This can lead of respiratory issues if the burn was on
the chest because lungs/ribs can't fully expand




- epidermis

_nerve

~dermis

_ subcutaneous
tissue

teriol
muscle | arteriole

sweat gland  fat, collagen, fibroblasts

capillaries

O Epidermis outer layer

O Composed mainly of kerationcytes hair and nail formation) metanocytegpigment of hair and nails)
O Dermis

O Layer beneath epidermis. Composed of connective tissue that contains lymph, nerves, and blood vesse
O Subcutaneous

O Connective tissue and fat. Inagant for temperature regulation

ASSESSMENT OF BURN DEPTH

The depth ofaburn is related to the amount of energy delivered in the injury and to the relative thickness of the skin
(the dermis is thinner in very young and very old people).

Classificatiorof burn depths

Burns are classified into two groups by the amount of skin Paxial thickness burns do not extend through all skin
layers, whereas full thickness burns extend through all skin layers into the subcutaneous tissues.

Partial thickness btns can be further divided into superficial, superficial dermal, and deep dekma



Estimation of burn depth

Assessing burn depth can be difficult. The patient's history will give clues to the expected depth: a flash burn is likely tc
be superficial, whereas a burn from a flame that was not rapidly extinguished will probably be deep.

On direct examination, therare four elements that should be assesséieeding on needle prick, sensation,
appearance, and blanching to pressure.

Bleeding— Test bleeding with a 21 gauge needle. Brisk bleeding on superficial pricking indicates the burn is superficial
superficialdermal. Delayed bleeding on a deeper prick suggests a deep dermal burn, while no bleeding suggests a full
thickness burn.

Sensatior—Test sensation with a needle also. Pain equates with a superficial or superficial dermal bupajmfah
sensation equate with deep dermal injury, while full thickness injuries avenbed However, tis test can be
inaccurate agdema also blunts sensation.

Appearance and blanchirgAssessing burn depth by appearance is often difficult as burns may be covered with soot or
dirt. Blisters should bepenedto assess the base. Capillary refill should be assessed by pressing with a sterile cotton
swab.

Most burns are a mixture of different depths. Assessment of depth is important for planning treatment, as more
superficial burngend to heal spontaneously whereas deeper burns need surgical intervention, but is not necessary
for calculating resuscitation formulas. Therefore, in acute situations lengthy depth assessment is inappropriate. A
burn is a dynamic wound, and its depth withange depending on the effectiveness of resuscitation



Thermal Burns

¢

¢

O

O

O

Most common

Flame—Accelerants such as petrol, lighter fluid, or natural gas are often involved. The depth of flame burn is
typically full or partiathickness.

Scald-60% of burns in children are from scalds. Magidental injury is rare but should be considered éréh

are delays in presentation, inconsistencies in history, or an unusual pattern of injury.

Contact—Contact burns often present as small burns on extremities, but they can be serious in those not able tc
remove themselves from the source of injury, sushetderly people, children, disabled people, and those
incapacitated by drugs, alcohol, fit, or faint.

Flash—Flash burns are usually to the face and upper limbs and are caused by an explosive ignition of a volatile
substance. They are often due to use ot@erants to light a fire or gas explosions.




Chemical Burns:

AcidsAcids cause coagulative necrosis, denature proteins, and are usually painful. Hydrofluoric acid penetrates tissues
deeply and can cause fatal systemic toxicity even in small bunnsediate copious lavage and treatment with topical
calcium gluconate gel is essential. Systemic calcium may be required as hydrofluoric acid sequesters calcium with the
burn.

O Examples: bathroom cleaners, rust removers, swimming pool chemicals

Alkalis They have the potential to penetrate tissues deeper than most acids as further injury occurs as cells dehydrate
and collagen and protein are denatureusing a liquefactive necrosis. Often the onset of pain is delayed, thus
postponing first aid and allowg more tissue damage.

O Examples: oven cleaners, fertilizers, wet cement, drain cleaners

Electrical Burns:

Low voltage—The energy imparted from 240 V usually gives a deep burn in the form of a small entry and exit wound.
Such burns are commonly seen dwethands. If alternating current crosses the myocardium, arrhythmias may arise. If
the electrocardiogram is normal and there is no history of loss of consciousness, admission to hospital for cardiac
monitoring is not required.

High voltage—High tension burs occur with an injury resulting from 1000 V or more. These catastrophic injuries result
in extensive tissue damage. Rhabdomyolysis and renal failure may occur.

Flaskh—An arc of high tension current from a high voltage power source may cause mjtingut the current traversing
the body. Heat can damage exposed skin, and clothing may ignite.

Once the skin resistance is overcome, the body acts as a conductor and current flows throughout the involved body pa

Treat patient for potential cervical sp@ injury.



The electricity travels along the bone, damaging the muscle from entry to exit wound. The muscle breaks down into
protein (rhabdomyolysis)

Treatment involves giving a lot of fluid to help the kidneys remove the protein

Inhalation Injury

O Injury from carbon monoxide (CO)

0

0

O

O

The most frequent cause of death at the burn scene

When CO is inhaled, it binds to hemoglobin which prevents red blood cells from transporting oxygen to
the body tissues and results in hypoxia (CO+hemoglobarzoxyhemoglobin)

CO poisoning s/sheadache decreased cerebral
function, decreased visual acuity, coma,
Tinnitus, nausea, irritability, pale to reddish
purple skin

Carboxyhemoglobin levels (ABG)

O <1015% may indicate mild CO poisoning
common inheavy smokers

O

15-40% will have CNS dysfunction,
restlessness, confusion, dizziness, N/V

O

40-60% will have loss of consciousness,
tachycardiaand tachypnea

O

>60% = Death or coma



Airway burns
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generally any pulmonary insult associated with a burn injury. Patients with cutaneous burns are two to three times mor
likely to die if tiey also have lower airway burns.

There is no specific treatment for airway burns other than enswgiadequate oxygenation.

Control of the airway, by endotracheal intubatidos often indicated in patients with suspected airway burn.

Oxygen (100%) should be given until the risk of carbon monoxide toxicity has been excluded, since high concentration:
oxygen will clear carbon monoxide from the body more rapidly than atmospheric concentrations. Importantly, carbon
monoxide toxicity may result in a falsely elevated pulse oximetry saturation.

Airway burns are associated with a substantially increasedirement for fluid resuscitation. Reducing the fluid volume
administered, to avoid fluid accumulation in the lung, results in a worse outcome. Invasive monitoring may be required
to guide fluid administration, especially with failure to respond to increasmlumes of fluid. Adequate oxygen delivery

to all the tissues of the body is essential to prevent raadgan failure.



Estimating the Total Burn Surface Area (TBSA)

O Lund and Browder Chartonsidered the most accurate method if used correctly

% Total Body Surface Area Burn

Be clear and accurate, and do not include erythema
(Lund and Browder)

REGION PTL | FTL
Head

Neck

Ant. trunk
Post. trunk
1%, Right arm
Left arm
Buttocks
Genitalia
Right leg
Left leg
Total burn

1 :/‘

AREA Age O 1 S 10 15 Adult
A =%, OF HEAD 9, 8% 6% 5%, a', 3'%

B = '4 OF ONE THIGH 2%, 3, 4 a4z a4y, 4%,
C = '4 OF ONE LOWER LEG 2, 21, 2%, 3 3%, 3%




O Wallace Rule of NinesThe body is divided into areas of 9%. This is a fairly accurate, quick way of estimating
TBSA in adults.

Chest = 18%

Left arm
=9%

Right arm
=9%

Head = 18%
(front and back)

Perineum :
=1% Right arm Left arm
/ ‘ =9% =9%
Rightleg | 1] |1 | Leftleg Perineum
=18% =18% =1%
Right leg | - Left leg
=13.5% = 13.5%

Adult Child



Treatment >

O Stop the burning process

O Remove clothing, jewelry and shoes. Do not pull burnt on/stueoric, you could possibly tear the
patient's skin off.

O Apply NS or water soaks to burn area to cool the burn and decrease burn depth. Change frequently.

O Airway Management and Cervical spine precautions

@)

Assess ABC's. Ussine precautions. Monitr vital signs. Monitor for cardiac dysrhythmias

O

Administer 100% O2 via Neabreather mask.

O

Assess for singed eyebrows and hair. Burns to any part of the face indicate inhalation injury. Monitor
airway. Be prepared to intubate.

O

Have endotracheal kit dracheostomy kit at bedside



O Fluid Resuscitation

Formula

Parkland

Brooke

O O O

O

(@}

Goal of fluid resuscitation is to prevent hypovolemic shock
Fluid resuscitation in first 24 hours
Fluid therapy from 2418 hours and longer if needed
Indications for intravenous fluicesuscitation are:

O Adults with >1520% TBSA burns

O Children or the elderly with >10% TBSA burns

There is a multitude of formulas/solutions that have been created for fluid resuscitation, inclugding
but not limited to:

First 24 hours Second 24 hors

Lactated R n g:ier ’ s 20-60% of calculated plasma volume (colloid)
4ml/kg/% of burn(crystalloid)

Glucose in water

(titrated to maintain urinaryoutput)

Normal saline: 50% of first 24 hour requiremeritrystalloid)
1ml/kg/% of burn(crystalloid)

50% of first hour requirement (colloid)
1ml/kg/% of burn (colloid)

2000ml of glucose in water
2000ml of glucose in water

Lactated ringer’s 50-75% of first 24 hour requirement (crystalloid)
1.5ml/kg/% of burn(crystalloid)

50-75% of first 24 hour requirement (colloid)
0.5ml/kg/% of burn (colloid)

2000ml glucose in water
2000ml glucose iwater



O
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O

O

O

Start 2 large bore Vs if patient has burns over 15% or morg
TBSA

If burns are severe, a central line may be needed

Monitor lung sounds, these patients are at risk for pulmona
volume overload

Maintain vitd organ function and prevent hypovolemic shoc
Monitor Urine Output

O Place Foley for accurate | & O

O

Urine output is an indication of the progression of
hypovolemic shock.

O

Measure Foley output glhr

O

IV fluidsare adjusted to keep urine output at 360
ml/hour in adults and children over 50kg;nl/kg/hr in
children under 30kg

O For patients with electrical burns, urine output
needs to be 78,00 ml/hour to help prevent
obstruction of the renal tubules due to
rhabdomyolysis

Other Considerations:

0

O

O

O

Tetanus Toxoid0.5ml IM) is
generally theonly IMmed you can
give burn patients

O Given to prevent infection
of clostridium tetani

Pain management

O IV is route of choice for pain
meds

O

IM injections aren't usually
used because of the edema

Monitor pulses (circumferential
burns)

Conserve body heat

O Cover patient with dry,
sterilesheet. Warm
blankets. Cover top of head

INFECTION CONTROL

Burnwound infections most commonly occurs from:

O Auto-contamination: patient's own normal flora overgrows and infects

O Crosscontamination from other patients/people/organisms to the patient

To Prevent infection:
O Drug therapy

O Tetanus toxoid



O Antimicrobial drugso reduce bacterial growth into the wound and prevent sepsis
O Broad spectrum antibiotics (Gentamycin/Rocephin) until blood cultures available
O Isolation

O Proper hand washing in the most effective technique for prevention of spreading infection

Wound Coverigs

O Biological or biosynthetic dressings areramonly used as a temporary wowuhcoverirg for freshly debrided
burn wound until autograph skin is
available

O Benefits of temporary wound
COVEULSERCNIUEEINESE Surgical excision in most common treatment for dee

decrease infection risk, partial and full thickness burns.
promote healing and increase

patient comfort This includes:

O Permanent skin coverage is achieved | O Escharotomy
applying autograft (skitaken from _
unburnt part of the patient's body) ove O relieves pressure of constricting necrotic burn tissue
the burn wound (eschar)
Wound Care Improves circulation (tissue perfusion)
O Can be open wound or close wound It's a lengthwise incisiorthrough eschar

method. Performed at bedside

O Topical antimicrobial agents

O Silvadeneused for gram

_ - O No bleeding.
negative and positive
organisms O Fasciotomy
O Sufamylonhas pain on O If no tissue perfusion occurs under escharotomy, a
application for 1530 minutes. fasciotomy may be done
It's effective against
pseudomonas Fasciotomy is a deeper incision extending through
the fascia fibrous connective tissue enveloping,
O Acticoat prepackaged sheets o separating, or binding together muscles, organs, an
silver that are coated with other soft structures of the body)

broad spectrum antimicrobial.
Painless. Expensive. Moisten
with sterile water before
application

It's done in the O.R. or at bedside



If the criteria is met, the patient wilbe sent to a burn center

Second and third-degree burns greater than 10% TBSA in patients under 10 or over &
years of age

Second and third-degree burns greater than 20% TBS/Aother age groups

Second and third-degree burns that involve the face, hands, feet, genitalia, perineum,
and major joints

Third-degree burns greater than 5% TBSA in any age group

Electrical burns, including lightning injury

Chemical burns

Inhalation injury

Burn injury in patients with preexisting medical disorders that could complicate
management, prolong recovery, or affect mortality (e.g., significant chemical exposur
Any patients with burns and concomitant trauma (e.qg., fractures, blast injury) where
burn injury poses the greatest risk of morbidity or mortality. In such cases, if the traur
poses the greater immediate risk, the patient may be treated initially in a trauma cent
until stable before being transferred to a burn center. Physician judgmeiit be
necessary in such situations and should be in concert with the regional medical contr
plan and triage protocols appropriate for the incident

Hospitals without qualified personnel or equipment for the care of children should
transfer children wih burns to a Verified Burn Center with these capabilities

Burn injury in children who will require special social/lemotional and/or lofigrm
rehabilitative support, including cases involving suspected child abuse or substance
abuse

Rehabilitative Phase
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Occupational and physical therapists and assistants, along with nurses and social workers compose maost inter
disciplinary burn rehabilitation teams.

Treatment objectives are to prevent and correct burn scar contracture and deformity while improving functional
independence in mobility, setfare activities of daily living (ADL) and return to work/leisure activities. Adaptive
equipment and prosthetics arused when needed to improve independence andéhtegration to the community.

[antN



BurnRehab usually includes:

O ROM exercises

O Pressure garments may be prescribed. They need to be on 24/7

O Splinting and positioning need to be used to help prevamntractures and promote joint function.

Burn Rehabilitation Goals

Restore patient mobility, activities of daily living, range of motion and strength
Promote scar tissue modeling and control scar formation

Prevent contractures and deformity, maintaumictional position of joints

Protect burns, skin grafts, skin substitutes, and orthopedic injuries

Prepare patient to maximize prosthetic use when required

Minimize and prevent negative effects of bedrest

Adapt environment or patient equipment for enhanciedlependence

Maximize functional outcomes and return to work/school/leisure activities
Maximize patient and family education and participation

Assist patient and family with psyclsocial adjustment

Actively participate in intedisciplinary dischargplanning

THE FUTURE OF BURN MANAGEMENT

Using Computer Technology to Measure Total Body Surface Area (TBSA) Of Burns

The Wound Flow computer software program wasveloped at theU.S. Army Institute of Surgic&tesearch @R) at
Fort Sam Houston, Texas.

According to | SR'"s Comprehensive Intensive Care Rese
electronic mapping software program used at the ISR Burn Center to determine the percentage of the tptsiitfade
area (TBSA) burns and wounds on patients and is also a tool used to determine burn care management.



This technology uses the same body segment percentages as the standafBrowtbkr chart and is able to calculate
the total body surface area diurns, grafting, donors and healing. It also features an animation mode and can upload
patient photographs that can be easily viewed by the entire multidisciplinary staff.

“Wound Flow was developed because of arehygpedding durh teams s
with a tool that |l ets them track patients’ progressi
Salinas. “l1t also |l ets you upload i mages, which is ve

“Bef ore, we us e depatient andtkose pipoto®woold getaifchivédrand the clinician would never see
them again. With this system, as soon as you map a patient, you can take photos of the wounds and upload them wi
the digital map so that clinicians can see how the map optleet i ent i s al ong with the in

Wound Flow replaced the papandpencil mapping diagram used by clinicians when admitting patients to the Burn
Center. Oftenti mes, the paper ver si aom used by thik blrreteam lora c ¢
would be lost. Sarah Shingleton, a senior BICU wound coordinator, has been using the program since being introduce
the Burn Center. ‘o think i1it’s a great t ool uséwesubedt s a
every day to discuss the patient’s progress, the type

Wound Flow automatically does the math to determine the TBSA. As the patient heals, the clinicians can update tt
diagram to track the heal rate.

The Burn Center staff has taken advantage of Wound Flow by using it as a training tool for students, new nursing stz
surgical residents, and military personnel preparing to deploy.

“1t has been an i nc¢theBuinlCentr ta lredbleus givé clihiciaris @ anlich beter situational
awareness of our burn patients,” Salinas said.

Non-Invasive Imaging to Determine Burn Depth

A newpotential method for examining the ability of burn woundstieal is norinvasiveimaging.A number of nor

invasive imaging techniques have been investigated for their use in determining burn depth. Such techniques include
terahertz imaging, spatidtequencydomain imaging, neainfrared spectroscopic imaging, and reflectanmede

confocal microscopy. While many of these techniques have not yet been refined sufficiently for clinical application, the
most successful research efforts into imaging techniques for burn wounds examine blodthfidveen witHaser

Doppler imaging

LaseDoppler imaging provides the most evidence for accurately assessing burn severity, but it has been shown that
laser Doppler imaging is only superior to visual assessment 48 h after thermal injury. Additional studies are needed to
fully explore the potentibfor incorporation of nornvasive imaging modalities into the routine treatment of burn

wounds.

Hyperbaric Treatments to Improve Healing

The treatment of burn wounds with hyperbaric oxygen was first investigated in theL8@ds and garnered some
attention in the decades following, but controversy remains over potential risks and costs. Recent work in rat models
has shown that hyperbaric oxygen reduces healing time and improves scar appearance of burn injuries.



Advancements in hyperbaric chambers hagduced the overall cost associated with treatment, and controlled clinical
trials in humans are beginning to produce data supporting the conclusion that hyperbaric oxygen is safe and effective f
improving burn wound healing. However, more data are nedaefdre broad conclusions can be made about the

overall utility of hyperbaric oxygen for treating burns.

TO HELP PREVENT BURNS

7 Install smoke alarms in your home. Check and change batteries
regularly.

1 Teach children about firsafety and the danger of matches and

fireworks.
1 Keep children from climbing on top of a stove or grabbing hot itemugh asrons and oven doors.

1 Turn pot handles toward the back of the stove so that children can't grab them and they can't accidentally be
knocked over.

1 Place fire extinguishers in key locations at home, work, and school.
1 Remove electrical cords from floors and keep them out of reach.
1 Know about and practice fire escape routes at home, work, and school.

1 Set the water heater temperature at 12¢ (48.8°Q)r less.

CONCLUSION

Future research on burn patient care will focus on a variety of areas.

Considering a current survival rate of almost 97 % for burn patients, major advancements from the past several decade
have improved patient outcomes so much that significant futugravements in patient survival rates will belikely,

Advances in bioengineering and cell culturing techniques have allowed scientists to grow replacement skin based on a
LI ASyiQa 26y GAadadzSad { dzOK Y S NI tofunctioh,fardl gess scaringBany | { «
standard wound dressings.



However, improvements are still needed in individualized cespgecially in thability to tailor treatment to optimize
functional recovery. Improvements are also needed to accelerate wound closure and healing and to improve
psychological care to promotereturn to a normal lifestyle.

Research in infectiooontrol, stem cells, graftig, biomarkers, inflammation control, and rehabilitation will continue to
improve individualized care and create new treatment options.

Recovery wild/ be faster and more complete as doctors
healingprocess.
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