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Learning Objectives
❁Understand the pathophysiology of burns 

and resulting changes.
❁Examine the process of burn-related 

shock and describe appropriate fluid and 
electrolyte resuscitation.

❁Discuss the rational choice of anti-
infectives and wound surveillance.
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Learning Objectives
❁Describe pain-management for both 

acute and chronic pain in burns.
❁Describe appropriate methods of 

sedation. (Including conscious sedation.)
❁Know how to triage a patient who comes 

into your pharmacy with a burn.
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Presenter
Presentation Notes
Quick review of the classification of burns.



Burn Depth
Skin 

Structures
Involved

Presentation Sensation Healing 
Time

Superficial 
(First Degree) Epidermis only

Dry, red, and 
blanches with 
pressure

Painful 3-7 days

Superficial partial-
thickness

(Second Degree)

Extends into 
superficial dermis

Moist, red, 
blisters, and 
blanches with 
pressure

Painful 1-2 weeks

Deep partial-thickness
(Second Degree)

Extends into deep 
dermis

Moist, mottled or 
white, delayed 
blanching

Painful, 
discomfort

3-4 weeks, may
develop scars, 
contractures

Full-thickness 
(Third Degree)

Extends through 
entire dermis

Dry, leathery, 
white/brown Painless

Requires 
excision with 
grafting

Fourth Degree
Extends into SQ 
tissue, underlying 
muscle/bone

Dry, black, 
charred with 
eschar

Painless May require 
amputation

Adapted from Murphy CV, PSAP 2014 Critical and Urgent Care 5

Presenter
Presentation Notes
Additional summary of burn classification with verbal presentation, sensation the person may experience and a rough estimate of healing time.



Treatment
❁General Procedures
❁Fluid Resuscitation
❁Infection Control
❁Pain Management
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Presenter
Presentation Notes
These are the four things we will focus on during this session.
Treatment of all burns is very similar except for chemical burns which in addition to the other treatments require large amounts of water to decontaminate the skin at the time of admission.



Smoke Inhalation Injury
❁ Increased mortality.
❁ Increased fluid 

requirements during 
resuscitation.

❁ Increased risk for 
ventilator-associated 
pneumonia.
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Presenter
Presentation Notes
Ventilation will likely be required if there is severe smoke inhalation.  This will result in:
~70% of patients with inhalational injury will develop ventilator-associated pneumonia




Smoke Inhalation Injury
❁ Additional complications

✵Cyanide poisoning
 Treatment options:

– Amyl nitrite
– Sodium nitrite
– Hydroxycobalamin
– Sodium thiosulfate

✵Carbon monoxide poisoning
 Treatment:

– 100% oxygen
– Hyperbaric oxygen (HBO)
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Surgical Intervention
❁ Partial thickness wounds (2°) the dermis and 

epidermis will regenerate, so they may require 
excision of the superficial dead tissue and a 
temporary covering.
✵Allogenic grafts (cadaver, pig)
✵Synthetic (Integra)

❁ Full-thickness wounds require excision and grafting.
✵Autologous grafts (split-thickness vs. full-thickness)
✵Donor sites
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Split-thickness Skin Graft
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Presenter
Presentation Notes
The dermatome is used to remove healthy skin.
It is then meshed so that it covers a larger surface area and it provides opportunity for the patients own skin to fill in the spaces of the pores.



Split-thickness Skin Graft
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Fluid Resuscitation

Optimal

Under-resuscitated

Over-resuscitated

• Decreased perfusion
• Acute renal failure
• Death

Supports end organ perfusion

• Worsening edema formation
• Elevated compartment pressures
• ARDS, multi-organ dysfunction
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Presentation Notes
Before the advanced training of first responders and their ability to initiate IV fluids on the field, the leading cause of death following burns was hypovolemic shock.  The thermal injury causes a widespread opening of the capillary beds near the injury to release fluid to the surface of the skin.
This evaporation removes heat, cooling the surface.  It is the bodies way to resolve the injury.  However, this can result in significant reduction of fluid volume in the vasculature which can cause decreased perfusion and, acute renal failure and death.
The ability of paramedics to begin fluid resuscitation on the field before the patient is transferred has greatly reduce this cause of death.



Burn Shock
❁Combination of distributive and hypovolemic 

shock.
✵Intravascular depletion.
✵Low pulmonary artery occlusion pressures.
✵Elevated systemic vascular resistance.
✵Depressed cardiac output
Decreased plasma volume
 Increased afterload
Decreased contractility 
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Fluid Resuscitation
❁Burns greater than 20% total body surface 

area (TBSA):
✵Associated with increased capillary permeability.
✵Intravascular volume deficits.

❁Therefore, as a general rule, fluid resuscitation 
will usually be done if there are 2° burns on 
more then 10% of TBSA

❁Crystalloids
✵Lactated Ringer’s (LR)
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Presentation Notes
Fluid resuscitation is the first step in the treatment of a burn victim.  Large volumes of IV fluids are required to maintain normal cardiovascular function in a burn patient.  These fluids should be started at the scene of the injury or in route to the treatment center to prevent the development of hypovolemic shock which can result in cardiovascular collapse.
The fluid usually used is Lactated Ringers. Crystalloids are the preferred means to restore fluid volume and the lactate is needed, so it is preferred over normal saline.  To determine the rate fluid administration several things must be known:




Fluid Resuscitation
❁Parenteral Intake

✵Determine body surface area burn 
(BSAB)

✵Determine patients body mass in Kg.
✵Use Lactated Ringers (LR) as the initial 

replacement fluid.
✵Select the correct resuscitation formula 

based on body mass.
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Presentation Notes
Two things you have to know: the extent of the burn and how much the patient weighs.
We are going to give lots of fluid so we do not use just dextrose or they will get too much sugar and not enough salt, so we use lactated ringers which is a balanced salt IV replacement fluid.




TBSA Burned
Rule of Nines Lund-Browder:
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Presenter
Presentation Notes
The Lund-Browder Chart is much more accurate than the Rule of Nines.  Paramedics and other professionals (like you in the pharmacy) will do the Rule of Nines to assess the extent of injury on the field but in the ER and/or burn treatment center a more precise estimate of the injury will be made.
Determine BSAB using Lund Browder Chart.  Two estimates of  BSAB should be done with  5% discrepancy between estimates.  Adult and pediatric patients with BSAB > 10% should be fluid resuscitated.
You will not use this in any exam questions.



Parkland Formula: 
(if the patient is more than 30 Kg)

Volume = (% BSAB)(Body Mass Kg) 4 ml/Kg

❁Give one-half of this in first 8 hours 
❁And remaining one-half in the next 16 

hours after injury.
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Presenter
Presentation Notes
An adult is someone more than 30 Kg.  Use this formula for an adult or for a child who weighs 30 Kg or more.



Parkland Formula: 
(if the patient is more than 30 Kg)

❁Sample Calculation:
✵(60% BSAB) (80 Kg) (4 ml/Kg) = 19,200 ml 

LR/24 hours
✵Give 9,600 ml over the first 8 hours or 1200 

ml/hour 
(initial rate estimate, but titrate as necessary)

✵Give 9,600 ml over the next 16 hours or 600 
ml/hour
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Presenter
Presentation Notes
We’ll talk about how you titrate this in just a minute.



Galveston Formula: 
(if the patient is less than 30 Kg)

Volume = (BSA in m²)(2000 ml) + 
(BSA in m²)(% BSAB) 50 ml

 Give one-half of this in first 8 hours 
 And remaining one-half in the next 16 

hours after injury.
( ) ( ) 024265.05378.03964.0 ⋅⋅= KginWTcminHTBSA
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Presentation Notes
BSA can be obtained from a table, a nomogram or an equation.  The equation I use was published in the J of Pediatrics (1978;93(1):62-6) and is valid for children and adults:

BSA – (Ht in cm)^0.3964*(Wt in Kg)^0.5378*0.024265




Galveston Formula: 
(if the patient is less than 30 Kg)

Sample Calculation (BSAB=20%, 
30 in, 18Kg Child):
(0.65 m²)(2000 ml)+(0.65 m²)(20) (50 ml) = 

1950 ml LR/24 hours
Give 122 ml/Hr over the first 8 hours
Give 61 ml/Hr over the next 16 hours

( ) ( ) 024265.05378.03964.0 ⋅⋅= KginWTcminHTBSA
20

Presenter
Presentation Notes
The Parkland, Galveston and BSA formulas are all given to on the exam.  You do not need to memorize them, but you will have to know how to use them.



Fluid Resuscitation
Please Note - These formulas only 

forecast well in seven of every 
10 patients -- burns are not 
homogenous injuries and 
individuals do not respond in 
the same patterns.  Therefore 
the patient’s response will guide 
titration.
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Presenter
Presentation Notes
We’ll get to how to titrate this in just a minute.  
Burn patients have lost their protective covering and have lost a lot of fluid through their wounds.  We tend to replace these fluids with crystalloids - D5W,  NS, or preferably LR, but what about colloids?




Colloids
❁ Hetastarch (Hespan) > 25% BSAB

✵At a rate of 1 liter/24 hour (40 ml/hour) in adults. 
Children (30 Kg or less and with burns of more 
than 25% BSAB) at a proportionally lower rate.

❁ Mannitol for hemoglobinuria or myoglobinuria 
on admission. 
✵Give Mannitol 0.25 gm/Kg body mass as an initial 

IV bolus. Then give Mannitol infusion at 0.05 
gm/Kg/hour until the urine is clear. 
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Presentation Notes
Hetastarch (Hespan) will be given to adult burn patients with more than 25% BSAB at a rate of 1 liter/24 hour (40 ml/hour) in adults. It will be given to children (30 Kg or less and with burns of more than 25% BSAB) at a proportionally lower rate.
Mannitol will be given to all patients if hemoglobinuria or myoglobinuria are present on admission.  Give Mannitol 0.25 gm/Kg body mass as an initial IV bolus. Then give Mannitol infusion at 0.05 gm/Kg/hour until the urine is clear (i.e. you can read newsprint through it).
So we will use colloids, but only in limited situations.  Normally we will use crystalloids for our fluid resuscitation.




Titration Guidelines
❁ Hourly urine output < goal

✵First hour  - rate by 10%
✵Second hour  - rate by another 10%, notify the 

physician.
❁ Hourly urine output > goal

✵For 2 consecutive hours, ↓ rate by 10% of the initial 
rate.

✵Continue to titrate down by 10% of the original rate 
every hour as long as urine output exceeds hourly goal.
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Presenter
Presentation Notes
I have included these for completeness sake, but I will not expect you to know these for the exam.  If you end up practicing in this specialty area, this will be important for you to know.



Fluid Resuscitation 
❁Pediatric considerations

✵Require more fluid than adults with similar 
burn size
BSA-to-weight ratio higher than adults

✵Glucose homeostasis
Hepatic glycogen stores in young children are 

depleted after 12-14 hours of fasting
– Include dextrose source in fluids
– Early enteral nutrition
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Oral Intake
❁For BSAB ≥ 20%, insert NG.
❁Patients are N.P.O. until they are completely 

resuscitated.
❁Begin intragastric feedings in adults at 20 

ml/hour.  
❁Begin PO fluids when IV rate at 

maintenance, advance diet as tolerated.
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Presenter
Presentation Notes
Except for small amounts of ice chips.
When the 24 hour resuscitation period is over, and when the patient has active bowel sounds, NG feeds should be started. 
Burn patients are hypermetabolic.  The dietitian will calculate the patients caloric and protein requirements based upon the patients size and the size and extent of their injuries.  
On the average patients will receive 100 ml/Hr of nutritional feeds or more.  
In children (<30 Kg) start at 5 - 10 ml/hour, and go up to a maximum of 50 ml/hour of Pediasure.  
As the feedings are increased, and tolerated, check carefully for residual volumes.  As the NG feeds are increased, the maintenance IV rate should be decreased a parallel amount until the IV is off, or is maintained only sufficiently to KVO.



Infection
❁ Sources for infection

✵Wounds
 Early Cellulitis

– Staphylococcus sp., Streptococcus sp.
– Antibiotics

• Penicillin + Clindamycin
 Later wound infections 

– Pseudomonas, mold, etc.
✵Bloodstream
 Central lines

✵Ventilator-associated pneumonia
 MRSA + Pseudomonas coverage

✵No indication for systemic antibiotic prophylaxis 
26

Presenter
Presentation Notes
This concludes what we are looking for during fluid resuscitation.  Now let’s look at infection control.
Since we have been able to greatly reduce fatalities from hypovolemic shock, not the leading cause of death following burn injuries is infection.
To help watch for infection, the margins of the burn wound are usually marked with a sharpie permanent marker as in this picture.  The burn area will not grow in size, but if a skin infection develops you will see a red advancing margin away from the wound.



Wound Surveillance
❁Admission surveillance cultures.
❁Routine weekly surveillance cultures.
❁Cultures should be obtained 

whenever the wound has abnormal 
drainage or color.
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Presenter
Presentation Notes
All patients who are admitted to the Burn Treatment Center will have skin and wound cultures obtained on admission.  (Wound 1” from the wound)
Routine surveillance wound cultures will be obtained weekly.  In the BTC here they are collected from the wounds during the bath on Mondays and Thursdays.
Cultures should be obtained whenever the wound has abnormal drainage or color.  (e.g. Pseudomonas)




Topical Antibiotics
❁ Wounds will be initially dressed with silver 

sulfadiazine (Silvadene).
✵Cream is standard and should routinely be used.
✵But, use a slurry of silver sulfadiazine on gauze (wet 

dressing) on fresh grafts.
❁ Sulfamylon will be used to cover wounds with 

significant eschar.
❁ When wounds have sufficiently closed, triple 

antibiotic can be used.
28

Presenter
Presentation Notes
Although systemic antibiotics will not be prophylactically used, topically applied antimicrobials will be used from the start.
It is very important that every day after the wounds are cleansed in the daily bath that topical anti-infective be used while there are open areas of the skin.  
You do not want to rub off of a fresh graft when you rub on the cream.  So you soak the dressing with the silver sulfadiazine slurry.
It will penetrate a thick eschar (scab) will other agents will not.
So this is what you also recommend to your community patients that have minor wounds that you are able to help them treat.



Prophylactic Use of 
Systemic Antibiotics. 

❁Prior to going to the OR and for 24 hours 
afterwards.

❁A single antibiotic should be used.
✵For Coag negative staph (CNS) use vancomycin.
✵For gram negatives use gentamicin.
✵If there is no growth on any culture use cefazolin.
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Presenter
Presentation Notes
Since infections are a leading cause of death do we routinely prescribe antibiotics?
Patients who go the OR for wound debridement and coverage with artificial skin, pig skin, homograft or autograft should be placed on prophylactic antibiotic coverage prior to going to the OR and for 24 hours afterwards.
A single antibiotic should be used, and the selection should be based upon the admission skin and wound cultures or the routine surveillance cultures.



Treatment of Wound 
Infections

❁Culture and sensitivity results.
❁Empiric therapy.
❁Treatment of wound infections is 

not restricted to 5 to 7 days. 
30
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Presentation Notes
All patients with documented wound infections will be treated with the antibiotic(s) that are identified by culture and sensitivity to be most appropriate.
When empiric therapy must be initiated before C&S results are back, then the annual Epidemiology report from the Antibiotic Advisory subcommittee report should be used to guide selection of the most likely causative organism, and most appropriate antibiotic.
Treatment of wound infections is not restricted to 5 to 7 days, but should be based on objective evidence of body temperature and white cell count, and subjective evaluation of the wound.  When the signs of infection have improved, the antibiotics can be discontinued, even if they have been used for less than 5 days.



Hypermetabolism
❁Begins 48 hours after injury.

✵ It is a proinflammatory state promotes 
gluconeogenesis, glycogenolysis and insulin resistance. 

❁Resting energy expenditure increases up to 
180-200%  of the basal metabolic rate.

❁ If untreated, can lead to:
✵Muscle wasting
✵Delays in wound healing
✵Increased risk of infection
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Drug Dosing in 
Hypermetabolic States

❁Data is often limited, but there may be:
✵Increased volume of distribution.
✵Increased clearance.
✵Shortened half-life.
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Presenter
Presentation Notes
Keep these facts in mind about dosing any drug in a hypermetabolic state.



Creatinine Clearance
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 Burn patients are hypermetabolic and have an 
increased CrCl.

Presenter
Presentation Notes
We did a study to evaluate the CrCl of burn patients.  In these 89 patients we found that the measured CrCl was significantly greater than the predicted.  This was true for all decades of life.  The traditional approach to prediction of CrCl under predicted by 30% on the average.  This increased CrCl seemed to persist even as long as 34 days after the burn injury.
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Monitoring of Antibiotics
❁ Vancomycin and aminoglycoside dosages must 

be selected appropriately for the patients size, 
renal function and extent of burn.

❁ Renal function should be monitored at least 
every 3 days.

❁ Serum drug levels do not need to be monitored 
when the antibiotics are used prophylactically.
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Presentation Notes
Because the burn patients are hypermetabolic and have an increased elimination of renally excreted drugs.
Serum drug levels do not need to be monitored when the antibiotics are used prophylactically (For less than 3-4 days.).
 
Review
We’ve examined how to be aggressive in the surveillance of wounds to prevent infections, we’ve talked about always using topical anti-infectives, but using systemic antibiotics prophylactically only perioperatively and using them to treat documented infections. We talked about monitoring certain antibiotics because the hypermetabolic burn patient may clear them faster than a normal patient. Let’s now consider pain management.




Pain Management
❁Assessment of pain

✵Pain ratings are expected to be 3 or less on 
the VAS, alternatively use the faces scale.

❁ Give the maximum amount of pain 
medication ordered.  

35

Wong Baker 
Faces Pain Scale

Presenter
Presentation Notes
It is important to assess the patient for pain on an hourly basis for efficacy and side effects of the prescribed treatment during the resuscitation phase.  Pain ratings should be done on a visual analog scale (VAS).  They are expected to be 3 or less on the VAS, or the patient should indicate that his/her pain is at an acceptable level.  
It is important to give the maximum amount of pain medication ordered and document the response by using the VAS before contacting a physician to ask for a change in pain treatment.  Nursing staff historically are notorious for under dosing pain medication because of fear of the patient becoming “addicted” and fear of severe respiratory depression; both of which in reality are extremely rare.
It is also important to document the type of pain that the patient is having, so that appropriate therapy can be initiated. Eg. a burning type of pain associated with neuropathies does not respond well to narcotics, but may respond to some of the anticonvulsants.



Pain Management
❁ Types of Pain

✵Procedural pain
 Hydrotherapy, therapy
 Intense, burning, sharp pains

✵Anxiety associated with procedural pain
 Correlation between pain, physiological distress, and 

physical and psychological outcomes.
 Anxiety and distress significantly related to overall pain.
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Pain Management
❁Types of Pain

✵Background pain
Prolonged duration, constant nature
Mild to moderate intensity

✵Breakthrough pain
Transient worsening of pain most frequently 

associated with movement
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Pain Management
❁Phases of Burn Pain Management

✵Acute phase
Fluid shifts, physiological response
Procedural pain

✵Healing phase
Maintaining clean wound bed  procedural pain

✵Rehabilitation phase
 Inflammatory response subsides
Aggressive PT/OT, stretching, etc.
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Fluid Resuscitation and 
Immediate Postop Period
❁Morphine

✵IV      0.1 mg/kg Q2-4H
✵PCA
✵Oral   0.3 mg/kg Q2-4H

❁Midazolam – Not post-op
✵IV    0.03 mg/kg
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Opioids are by far the most effective and they are the safest analgesics to use.  You will find that in the BTC here we use almost exclusively morphine because it is inexpensive, efficacious and comes in all the dosage forms we want.
Morphine PCA
Patients who are intubated will routinely receive morphine IV by PCA if they are capable of using a PCA and who do not have a history of drug abuse.
If the patient has active bowel sounds and is tolerating fluids, begin oral morphine.  The dosage regimens are described on the next slide.  
Midazolam
No IV midazolam is given on admission or postoperatively until the patient is hemodynamically stable. 
Give IV midazolam prior to hydrotherapy and each dressing change for as long as the patient has IV access. 
Dosage:  0.03 mg/kg IV for children and adults. 
Patients who are intubated will receive IV midazolam by constant infusion (15 mcg/kg/Hr) or by IV push Q2H.



Wound Care Phase
❁MS Contin will be given every 8-12 hours 

around the clock.  
✵Adults: 30 - 60 mg Q12H 
✵Children (8-16): 15 - 30 mg Q12H

❁MSIR will be given before each hydrotherapy 
and on a PRN basis. 
✵Dosage: 0.3 mg/kg Q2-4H
✵It is given 15 – 30 minutes prior to planned 

painful events.
40
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Presentation Notes
Increase the dosage or decrease the length of time between doses (to Q8H) if the patient requires more than 6 rescue doses of morphine during a 24 hour period.
MSIR will be given as a rescue dose for complaints of pain or 15-30 minutes prior to planned painful events (dressing changes or hydrotherapy).  When MS Contin cannot be used (in young children and infants) this should be given around the clock along with sedation for those patients who are grafted and /or intubated.
Will be given either IV or orally before each dressing change and any other scheduled painful event and should be ordered for use whenever the patient has breakthrough pain in spite of the background pain control.



Conscious Sedation
❁ It is the combination of an opioid (for pain relief) and 

a benzodiazepine (for sedation) to the extent that:
✵The patient will relax and appear to be asleep,
✵Yet, the patient is alert enough to respond to commands 

and cooperate with the care giver.
✵An added benefit is that because of the amnestic effect of 

many benzodiazepines, the patient will not remember the 
procedure.

❁ Midazolam      
✵ IV 0.03 mg/Kg  2-3 minutes before
✵ Oral 0.3-0.5 mg/Kg  20-30 minutes before
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It has greatly revolutionized the care of the burn patient. It has greatly changed burn care. (Lifting - overly sedated patients & Anticipatory fear.)
IV administration should be 2-3 minutes before the dressing is to be removed. It should be given slowly to prevent hypotension and seizures (especially in infants). Dosage:  0.03 mg/kg IV for children and adults.
PO administration is 0.3-0.5 mg/Kg for children and adults.  The onset of action is approximately 20 minutes so it must be given 20-30 minutes before the procedure begins.
The dose of midazolam may need to be increased as tolerance occurs.
Midazolam is the ideal benzodiazepine:
Diazepam: Peak Effect 2-5 minutes, Duration 4-6 hours
Lorazepam: Peak Effect 60 - 90 minutes, Duration 6 - 10 hours  and alprazolam is similar.
Midazolam: Peak Effect 3-5 minutes, Duration 1.5 - 2 hours
Diazepam & Lorazepam have more cardiovascular complications and are more difficult to use IV.
Barbiturates are either too long, too short acting.  Thiopental’s duration of action is 5-10 minutes which is fine for central line insertion, but not for a tub bath.



Wound Care Phase
❁ 2 % Topical Lidocaine 
❁Tylenol

✵Dosage: Children 10 - 15 mg/kg/dose Q4H prn
✵Dosage: Adults: 650 mg Q4H prn

❁Morphine Allergies
✵Meperidine 
✵Hydromorphone

❁Do not use NSAIDs.
42
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Lidocaine
May be used on patients with partial thickness burns prior to bathing and debridement. 
Do not use more than 2 grams at a time (90cc’s or 3 tubes) and the manufacturer recommends to not use on children under the age of 12. 
Note: may cause intolerable burning sensation in some patients. 
Can be put on a wound that has not yet been bathed, i.e. has AgSD on it.
Meperidine can be used, but only for a maximum of 72 hours.  The normeperidine metabolite has been reported to cause seizures.
Hydromorphone can be used when taking oral medications.
Dosage: 2 - 4 mg Q4-6H prn
Give approximately 60 minutes before anticipated maximum discomfort.
We never use NSAIDs due to their ability to interfere with platelet aggregation.  If a person were to require skin grafting to close the wound, a skin graft is the bloodiest type of surgery there is.  Anything that interferes with platelet aggregation can complicate this type of surgery. 




Non-pharmacologic Approach to 
Pain Management

❁Distraction Techniques
✵Classic Example - Lamaze
✵Audio/Video 
✵Prayer and Meditation

❁Hypnosis
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Lamaze is the classic example.  The couple is asked to select a picture or an object is special to them so that it can be placed on the wall used as a point of focus.  Also the breathing patterns and techniques that are used require both the mother and coach to concentrate intently on the the right pattern at the right time.  The end result is that their focus is taken off of the painful portion of the birthing experience and centered on making sure they are assisting with the right breathing technique.
Playing an individuals favorite music or displaying a video of a very appealing scenery can be helpful in changing a persons focus from the painful event they are experiencing to that pleasant audio and/or video stimulation.
Prayer and meditation plays an important role for some who suffer from a burn injury.  Many care givers are recognizing the importance of a persons personal faith in being able to cope with pain and illness.  In fact, we now have a chaplain that is part of team in the burn unit.
Again, this approach is very operator dependent.  It can be used with great success, but it depends on the person doing it.  We always use this in conjunction with our conscious sedation.  To ensure the sedation is working, we have the patient count backwards from 10 to 1.
Our child-life specialist always is with children when they have a dressing change or undergo hydro-therapy (a bath).  She does a wonderful job distracting the child with a story, a song or someone special toy that she knows the child enjoys.
These methods are very care giver dependent.  Some care givers do a wonderful job, others don’t.  Sometimes these techniques work, sometimes they don’t.



Discharge/Rehab Phase
❁MS Contin and Midazolam should be 

discontinued at least 2 days before 
planned discharge.  

❁MSIR should be continued for pain 
associated with PT and dressing 
changes.  

❁Outpatient prescriptions for MSIR.
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Prescriptions for MSIR should be sent home with the patient if there continues to be a moderate amount of pain associated with dressing changes or physical therapy.
It is very rare that we would ever send anyone out on MS Contin.



Case Example #1
❁DB is a 27-year-old male who is 

admitted with a 32% TBSA 
burn after falling into a 
campfire.

❁He has no past medical history 
and no known allergies.

❁He is 65 inches tall and weighs 
75 kg
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Case Example #1
❁Using the Parkland formula, calculate DB’s 

fluid resuscitation needs:
(%BSAB)(Body mass kg)(4 ml/LR)

❁ (32% BSAB)(75 kg)(4 ml/LR) = 9600 ml 
over 24 hours

❁Give 4800 ml over first 8 hours = 600 ml/hr
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Presentation Notes
Which resuscitation formula do you use, Parkland or Galveston?



Case Example #1
❁On hospital day #2, DB is scheduled to have a 

dressing change.  What would be an  
appropriate medication to give to DB prior to 
this procedure?
✵Morphine immediate release 30 mg 1 hour prior
✵Morphine extended release 30 mg 1 hour prior
✵Acetaminophen 650 mg 1 hour prior
✵Methadone 5 mg 1 hour prior
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Case Example #1
❁On hospital day #4, DB has increased 

redness, warmth, and tenderness that has 
developed on his right thigh.  He was febrile 
overnight and his white blood cells have 
increased to 15,000 cfu/ml.  What is your 
diagnosis?

✵Cellulitis
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Case Example #1
❁What organism(s) is most likely causing 

cellulitis on DB right now?
✵Streptococcus sp.
✵Staphylococcus sp.
✵E. coli
✵Aspergillus sp.
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Presentation Notes
Most common skin bacteria.
Second most common skin basteria.



Case Study  #2
❁21 Y.O. WM was asleep at home when 

the house caught fire.  How should the 
patient be fluid resuscitated?
✵The paramedic examines the victim, estimates 

his weight at 80 Kg and reports that both legs 
are burned, and the right side of his face.  
What fluid and what rate do you recommend 
over the radio?
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Case Study  #2
❁Using the Rule of Nines:

✵BSAB is approximately 40% 
❁Parkland Formula:

(40 %)(80 Kg)(4 ml/Kg) = 12,800 ml
✵Give 6400 ml over 8 hours (800 ml/hr)
✵Give 6400 ml over 16 hours (400 ml/hr)
✵Use Lactated Ringers
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Presentation Notes
First, estimate the extent of injury.  Using the Rule of Nines, both legs are burned, so that is 9% for each leg below the knee and 9% for each upper leg.  That is 36% BSAB.  Then it says the right side of the face.  The entire head is 9%, so if you say 4%, that gives you a nice round 40% estimate.
The patient is 21, with a weight over 30 Kg, so we are going to use the adult resuscitation formula, the Parkland formula.
Give half of the total volume in the first 8 hours, and then give the other half in the next 16 hours.



Case Study  #3
❁Once the patient is at the Burn 

Treatment Center and fluid resuscitation 
is complete, he underwent skin grafting.  
During his recovery period he needs pain 
management.  What drugs and what dose 
what you use for this patient?
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Case Study  #3
❁For background pain:

✵MS Contin 30 mg Q12H
❁For procedure pain & breakthrough pain:

✵MSIR 25 mg Q2-4H prn
✵Midazolam PO 25-40 mg prn
✵Acetaminophen 650 mg Q4H prn
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Presentation Notes
We are in the recovery phase, so we probably do not need IV medications.
Let’s start out with a typical adult dose of 30 mg Q12H of slow release morphine to give us continuos coverage. We will need to monitor the patients response carefully.  This is a 21 Y.O. male and we know that burn patients are hypermetabolic, so he may be clearing the morphine faster than normal.  We may need to go higher on the dose, or give the slow release Q8H to have adequate pain control throughout the dosing interval.
The patient will have a daily tub to cleanse the wounds and dressing will be changed at this time.  For these painful events, additional fast-acting morphine may be needed.  The dose is 0.3 mg/Kg orally of immediate release morphine.  For our 80 Kg patient that would be 24 mg.  Thinking about the dosage forms that it comes, we would choose 25 mg of MSIR.
For those painful events we may also need conscious sedation.  We would choose Midazolam PO to be given 30 minutes prior to the painful event.  The dose would be 0.3 – 0.5 mg/Kg, so for our patient we could give 25-40 mg.  
Lastly, we should make sure that there is an order for prn acetaminophen that can be used also for break-through pain and prior to the painful events.
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