4.12 
Burns

Assess the extent and depth of a burn

History

What caused the burn?

· You need to know this in considerable detail e.g  if it was a cup of tea: had the water just boiled or had the cup sat for ten mins; was there milk in it  - lots or little; was there any clothing over the sitre of injury.

· If the burn was a chemical then you need to know what chemical and in what concentration.

· If it was a fire, what was the fuel.

· If electrical, what was the voltage and was it AC or DC

How long was the exposure.

Was there any protection from clothing.

Was any treatment given e.g. dousing in cold water – if so, for how long.

For serious burns it is important to establish the exact time of the burn for fluid resicitation – NOT when the emergency services arrived but when the burn OCCURRED. Take a best guess when this is impossible to establish.

Examination

The extent of a burn as a percentage of the total body surface area (TBSA) is clinically prognostic. The ‘rule of nines’ is an easy way to work this out.


The front + back of head is 9%

The front + back of a single arm is 9%

The front of the torso is 9x2 = 18%

The back of the torso is 9x2 = 18%

The front + back of the thigh = 9 (or front of the whole leg) = 9%

The front + back of th elower leg (or back of the whole leg) = 9%

This leaves 1% - this is the genital area!
An important marker is the surface area of palm + fingers. This is approximately equal to 1% of body surface area. It is important to use the patients hand and not your own! Using this marker you can assess the total surface area of several smaller burns.

In the US the depth of a burn is measured in ‘degrees’ (°) e.g first degree to fourth degree. In the UK a rather simpler system is used:

· Superficial burns (erythema)

· Partial thickness

· Total thickness
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Partial thickness burns have the capacity to heal rapidly because of the presence of viable dermal components. Re-epithelialization occurs from both the base and the edge of the burn-wound and healing should be complete within 21 days. Full thickness burns only heal from the edge and therefore healing is slow in anything but the smallest burns. Delayed healing results in a poor quality contracted scar which, in the hand, inevitably compromises function.

It is recognised that exposure to flames or electrical current almost always results in a full thickness burn whereas a scald with water usually produces a partial thickness burn. However, if the scalding fluid is fat, the burn is almost certainly full-thickness.
	DEPTH
	PAIN
	SENSATION
	BLISTERS
	FEEL
	CAPILLARY
	COLOUR

	Erythema
	+
	+
	No
	Normal
	+
	Pink

	Partial thickness
	+++
	+
	Yes
	Moist
	+
	Mottled

	Full thickness
	-
	-
	No
	Dry & Leathery
	-
	White/Charred


· Plan appropriate investigations for a patient with severe burns

First priority is always ABC! See below.

	Bloods

· Arterial blood gas and COHgb

· Group and save

· U+E

· FBC: haemolytic anaemia

· LFT
	Other investigations

· X-ray – consider other injuries that may have happened at time of burn eg head.

· Fluid balance chart (?catheterise) to assess fluid resuscitation.


Initiate management of a patient with burns, recognising possible complications including airways obstruction and toxic shock syndrome in children.

	· Intubation
	· 100% oxygen
	· Fluids
	· Analgesia


The first priority is to secure the airway, if needed. This may be blocked by pharyngeal / laryngeal oedema arising from systemic inflammatory response. Signs that endotracheal intubation may be needed are:

· Dry, red or blistered oropharynx

· Facial and upper torso burns

· Carbonaceous sputum

Be aware of potential carbon monoxide poisoning – CO binds to haemoglobin 240x more strongly than O2 does. 100% oxygen is recommended until full assessment is complete. Any patient receiving burns in an enclosed area is CO poisoned until proven otherwise. Do not rely upon ‘cherry red’ colouring – this is an unreliable sign.

100% O2 reduces the half-life of CO from over four hours to 40-60 minutes.

If the patients COHgb level is 30% or greater then there may be permanent CNS dysfunction. 60% may lead to coma / death. Cutaneous burns double the mortality.

Fluid loss in burns may be huge but usually occur 6-8 hours post injury. If the burn covers <15% TBSA then oral fluids are likely to be sufficient. Otherwise IV isotonic fluids such as Ringers Solutions should be used.

The Packland formula can be used to work out how much fluid to give:

· Fluid (ml) = patients wt (Kg) x TBSA affected x 4

· Half is given in the first 8 hours. The other half is given over the next 16 hours.
This must be in the first  8 hours after the burn occurred – if itr takes 2 hours post burn time to get the fluid started then it must be given in 8-2 = 6 hours. This fluid requirement is only to cover burn losses – the patients normal fluid requirements must be added on top of this!
Burns can be very painful – consider morphine or other opiates but be aware:

· Morphine can cause vasodilation – ensure fluid resusitation is sufficient

· Morphine may cause ventilatory depression.

· Morphine may be metabolised faster in the presence of burns.

· Patient controlled analgesia may aid with the last two if the patient is able to use it, fentanyl is an opioid that lacks both haemodynamic and ventilatory effects.
Infection is a risk – steroids should not be used where TBSA > 10%. Prophylactic antibiotics are not generally recommended as they select for resistant organisms. Topical creams are a good prophylaxis and some have a broad antibiotic activity locally (e.g. silver sulfadiazine, sulfamylon, silver nitrate).

	CONSERVATIVE MANAGEMENT

	Clean with soap solution

	De-roof burst blisters

	Dress

	Tetanus prophylaxis

	Elevation

	Movement

	Splinting


	SPECIALIST REFERRAL

	Any burn with vascular compromise

	Any total hand burn

	Any electrical contact burn

	Hydrofluoric acid burns

	Bitumen burns

	Full thickness burn greater in size than a 2cm coin

	Any palmar full-thickness burn


	LATE MANAGEMENT

	Physiotherapy

	Splinting

	Pressure garments

	Contracture release


Be aware of burns as a form of non-accidental injury
There are two types of behaviour to be aware of here: self harm and abuse (child, spouse, elderly etc.)

Signs of child abuse include:

· Previous burns – especially if they seem to have been done over a wide period of time. Beware – impetigo may look suspiciously like burns

· Burns in an unusual area: back of the hand, buttocks without burned feet.

· Delayed presentation

· Unusual or contradictory history.

Those who self-harm use their behaviour as a coping mechanism, albeit a maladaptive one. Sympathetic, non-judgemental treatment is vital. Keep an index of suspicion for spouse abuse or similar.

Discuss with patients the physical and mental effects of burns

	Critical Stage

Challenges
• Overstimulation 

• Understimulation 

• Delirium, confusion, and disorientation 

• Impaired communication 

• Sleep disturbance 

• Pain 

Treatments
• Protect patient's natural defenses and coping strategies 

• Drug management for pain control and to help with sleep 

• Non-pharmacological techniques for pain management 

• Educate and provide support to family members 

• Educate and provide support to staff 


	Acute Stage

Challenges
• Pain—both background and procedural 

• Anxiety—both acute stress disorder and post-traumatic stress disorder 

• Depression 

• Sleep disturbance 

• Premorbid psychopathology becomes more apparent 

• Grief 

Treatments
• Drug management of anxiety, pain, sleeplessness, and depression 

• Grief counseling 

• Teach non-drug approaches to pain management (relaxation, imagery, hypnosis, virtual reality) 


	Rehab Stage

Challenges
Physical—Itching, limited endurance, decrease in function 

Social—Changing roles, return to work, body image, sexual issues 

Psychological—Anxiety, depression 

Treatments
• Outpatient counseling 

• Social skills training 

• Support groups 

• Peer counseling 

• Vocational counseling 




During the Resus stage: The psychological characteristics of this stage include stressors of the intensive care environment, uncertainty about outcome, and a struggle for survival. The intensive care environment can be both overstimulating and understimulating with the monotony of lying in a hospital bed for weeks.
Cognitive changes such as extreme drowsiness, confusion, and disorientation are common during this phase. More severe cognitive changes such as delirium and brief psychotic reactions also occur, usually as a result of infections, alcohol withdrawal, metabolic complications, or high doses of drugs. Patients may also be intubated, which greatly limits direct communication. 
Treatment
In depth psychological intervention is of minimal value at this phase, since physical survival is the primary goal. Patients should be encouraged to cope with the frighteningly unusual circumstances of the intensive care unit through whatever defences are available to them, even primitive strategies such as denial and repression. Supportive psychological interventions should focus on immediate concerns, such as sleep, pain control, and protecting patients' coping strategies. Non-pharmacological approaches to pain control, such as hypnosis and relaxation, can be effective. 
The acute phase of recovery focuses on restorative care, but patients continue to undergo painful treatments. As patients become more alert during this phase, they face these procedures with less sedation. Also, patients are more aware of the physical and psychological impact of their injuries.
Depression and anxiety—Symptoms of depression and anxiety are common and start to appear in the acute phase of recovery. Acute stress disorder (occurs in the first month) and post-traumatic stress disorder (occurs after one month) are more common after burns than other forms of injury. Patients with these disorders typically have larger burns and more severe pain and express more guilt about the precipitating event. The severity of depression is correlated with a patient's level of resting pain and level of social support. 
Sleep disturbance—Central to both anxiety and depression is sleep disturbance. The hospital environment can be loud, and patients are awakened periodically during the night for analgesia or for checking vital signs. Patients' mood, agitation, and nightmares can all affect sleep.
Premorbid psychopathology—Compared with the general population, burn patients have a high rate of premorbid psychopathology. Patients with pre-existing psychopathology typically cope with hospitalisation through previously established dysfunctional and disruptive strategies. The most common premorbid psychiatric diagnoses are depression, personality disorders, and substance misuse. Prior psychopathology can have an adverse impact on outcomes, including longer hospitalisations and the development of more serious psychopathologies after injury. 
Grief—Patients may now begin the grieving process as they become more aware of the impact of the burn injuries on their lives. Family members, friends, or pets may have died in the incident, and patients may have lost their homes or personal property. In addition to these external losses, patients may also grieve for their former life (such as job, mobility, physical ability, appearance). Mental health professionals and other staff should help patients to grieve in their own way and at their own pace. 
Treatment
Brief psychological counseling can help both depression and anxiety, but drugs may also be necessary. When offering counseling, it is often helpful to provide reassurance that symptoms often diminish on their own, particularly if the patient has no premorbid history of depression or anxiety. 
Drugs and relaxation techniques may also be necessary to help patients sleep. Informing patients that nightmares are common and typically subside in about a month can help allay concerns. Occasionally patients will benefit from being able to talk through the events of the incident repeatedly, allowing them to confront rather than avoid reminders of the trauma. Staff often make the mistake of trying to treat premorbid psychopathology during patients' hospitalisation. Referrals to community treatment programmes should be made once patients are ready for discharge. 
The long term (Rehab) stage of recovery typically begins after discharge from hospital, when patients begin to reintegrate into society. For patients with severe burns, this stage may involve continued outpatient physical rehabilitation, possibly with continuation of procedures such as dressing changes and surgery. This is a period when patients slowly regain a sense of competence while simultaneously adjusting to the practical limitations of their injury. The first year after hospitalisation is a psychologically unique period of high distress.

Physical problems—Patients face a variety of daily hassles during this phase, such as compensating for an inability to use hands, limited endurance, and severe itching. Severe burn injuries that result in amputations, neuropathies, heterotopic ossification, and scarring can have an emotional and physical effect on patients. 
Psychosocial problems—In addition to the high demands of rehabilitation, patients must deal with social stressors including family strains, return to work, sexual dysfunction, change in body image, and disruption in daily life. Many people continue to have vivid memories of the incident, causing distress. Patients may also develop symptoms of depression. There is evidence that adjustment to burn injuries improves over time independent of the injury size. Social support is an important buffer against the development of psychological difficulty. 
Treatment
It can be helpful to make follow up telephone calls to patients after discharge or to continue to see patients in an outpatient clinic to screen for symptoms of distress and to provide psychotherapy. 
Adjustment difficulties that persist more than a year after discharge usually involve perceptions of a diminished quality of life and lowered self esteem. Some studies suggest that burn disfigurement in general leads to decreased self esteem in women and social withdrawal in men. "Changing Faces" is a successful programme for enhancing self esteem. This includes a hospital based programme for image enhancement and social skills plus a series of publications for patients dealing with aspects of facial disfigurement. 
Many patients face a lengthy period of outpatient recovery before being able to return to work. Some patients go through vocational challenges. In a recent study of patients hospitalised for burn injury 66% returned to work within six months of their injury, and 81% had returned by one year. As expected, patients who sustained larger burns took longer to return to work. About half of the patients required some change in job status. 
Ancillary resources such as support groups and peer counseling by burn survivors can also be important services to burn survivors. Major burn centres ideally have a network of burn survivors who are willing to talk with patients in the hospital. 
BMJ  2004;329:391-393
· Discuss management of burns with physiotherapists and OTs
Children are slightly different due to differing proportions.














