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- [Fawn] Today's topic is Acute Care Back to the Basics: Burn Care. Our speaker today 

is Julia Smith. Julia graduated from the University of Pittsburgh in 2012 with a Bachelor 

of Science in Rehabilitation Science with a certificate in psychosocial issues in 

rehabilitation. She received her Master of Science in Occupational Therapy from The 

Ohio State University in 2014. She began her career as a travel therapist in multiple 

skilled nursing facilities before transitioning to acute care. She's a senior occupational 

therapist at the University of Colorado Hospital where she has practiced since 2015. 

She has primarily been in the cardiac, cardiothoracic, surgical trauma and burn ICUs 

though has experience throughout the hospital. She is passionate about providing 

quality evidence-based care to critically ill burn and trauma patients to promote 

functional outcomes. As a Colorado transplant, she loves to spend time outside of 

work hiking, skiing and traveling. Welcome Julia, so happy to have you! 

 

- [Julia] Hi everyone, thank you Fawn. I'm really excited to be here today to talk about 

the basics of burn care which is something that I feel very passionate about. I do want 

to give a brief warning that there are some pictures, nothing that I find wildly gross, but 

just a warning. All right, let's get started. So here are our learning outcomes which you 

probably saw when you registered for the course. Mostly, I really just wanna give you 

guys the good overview of how to take care of a burn patient in the acute setting. We 

won't get too much into the outpatient setting, but we will touch on some of the 

long-term implications. So the goals are to identify the types of burn, burn depth, 

implications for wound healing and functional recovery, define the different types of 

surgical burn interventions and purposes for each in the wound healing process, and 

describe the appropriate positioning, therapeutic exercise, scar and edema 

management intervention based on the timing, location, and depth of burn.  

 

Let's get started! So we're gonna review the skin anatomy. So why is this so 

important? The functions of the skin are barrier for immune protection, 
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thermoregulation, sensory feedback from the environment, to prevent penetration from 

outside forces and objects, vitamin D production, allow for motion and function and to 

resist mechanical stress, also for cosmesis 'cause if we didn't have skin we would all 

look a lot different. So here's a basic diagram of the skin. So we're gonna be focusing 

most on these three layers over here, so the epidermis, the dermis and the 

hypodermis, and we'll kind of go through each of those. But as you can see, the skin is 

much more than just this top layer. The hair follicles, sweat glands, nerves, capillaries 

all kind of live inside of this. So the layers of the skin, the epidermis is the outermost 

layer and it's made of squamous cells, and that's what we see when we see someone. 

The dermis is the thicker layer underneath, and this contains the capillaries, hair 

follicles, and nerves. And then down below is the subcutaneous tissue, and that 

contains fat, larger blood vessels, nerves, and it's our insulative layer, sometimes also 

called the hypodermis.  

 

So burn depth, we no longer use the terms first degree, second degree or third degree 

burn. We now use terms that more correlate to the layers of the skin and the depth of 

the burn, so we'll run through each of those. The first type of burn is a superficial burn. 

This just affects the epidermis of the skin. It's painful and dry, and it's usually a red or a 

bright pink. It takes three to seven days to heal, does not scar, doesn't change the 

pigment, and it is not included in the TBSA. So that's the total burn surface area 

percentage which we'll get into later, but that is how we calculate the size of a burn, 

and these types of burns do not get calculated into it. A good example is a sunburn. 

And so as you can see in this picture of the skin here, it just affects the epidermis so 

it's just this top layer here that gets affected.  

 

The next layer of depth is superficial partial, and that now is affecting a little bit into the 

dermis, not all the way through the dermis, but just the top layer and this epidermis. 

These burns are very painful; they're wet. There's usually blisters on them, and they're 

blanchable, so if you push your finger onto it, you'll see that capillary refill and it'll go 
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from white to pink very quickly. They're usually bright red, and it takes seven to 21 

days for these wounds to heal. Usually people don't have scarring. Sometimes they 

might have a little bit of hyperpigmentation where it heals a little bit darker, but most 

people heal these without issues. These types of burns do not require surgical 

intervention, but they are calculated into the TBSA. A good example of this is like a 

blistered sunburn or a lot of people say if they burn their hand on a curling iron, 

something like that where it goes away but it's very painful and blistered.  

 

The next one are these deep partial burns, and this is one that we'll talk about a lot. So 

this now we're talking, we're all the way through the dermis, so the epidermis and the 

dermis are all affected. And these might not be painful if they're deep enough because 

the nerves have been damaged enough. They usually blanch, so again if you push on 

it, there's some capillary refills, and if they do that, that indicates healing. Sometimes 

these wounds convert, meaning that they turn into a full thickness burn and so that 

blanching kind of minimizes or goes away, and that's when surgery is now indicated. 

These wounds have a pseudoeschar which is a buildup of protein on top of the scar 

that needs to be debrided when they come in, and it's this kinda like white, like mottled 

white to light pink. So actually the lighter a burn, the more concerning the burn is. 

These take 21 to 35 days if there's no infection, but like I said before, they may convert 

to a full thickness burn and therefore then that can lead to more hypertrophic scarring, 

which we'll get into what hypertrophic scarring means going forward.  

 

And the last one is a full thickness burn. So this, now you're getting really deep. You've 

covered the epidermis, the full dermis, and now you're into the subcutaneous tissue or 

even down to the bone. These burns are waxy, dry, leathery. They're painless because 

all of the nerves have been damaged, and the hair falls out really easily 'cause again 

those follicles have all been damaged as well. You can see it; these legs in this picture 

are very severe burn, so this white area indicates that he's now at a full thickness burn. 

This darker area here is what that eschar that we talked about with those deep partial 
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burns, and that's his dead skin and protein buildup on top and that will be debrided. 

Down here you can see that this redness is more of a partial burn here. So we see full 

thickness here, maybe like a deep partial burn here, and probably more of a superficial 

partial burn there, to give you guys a perspective on the differences. The only way to 

heal a full thickness burn is to skin graft, and these often again are hypertrophic 

scarring which is those raised scars which we'll get into later. All right, the other thing 

about this is that if they do extend to the bone, then that's usually when amputation 

becomes involved.  

 

So how do people get burns? This is not an exclusive list, but these are the most 

common types of burns that we'll run through. So a flame burn is kind of exactly what 

it sounds like. It's fire directly onto the skin. A lot of times this is from when somebody 

catches fire, or excuse me, their clothing catches fire in a fire. So a lot of times, it's not 

even necessarily the damage of being in a house fire as much as it is the fact that their 

clothes catch on fire, so sometimes you see a demarcation from sock lines or 

underwear lines or glove lines where they're protected. A contact burn is from touching 

a hot surface, so we see this a lot with motorcycle exhaust pipes touching somebody's 

calf or leg, hair straighteners, curling irons, people touching a stove, those kinds of like 

direct metal contact. A scald or a grease burn, so hot liquid. This is more common in 

the pediatric population, but we also see a lot of this with just kitchen accidents or also 

patients with diabetes who are insensate, or spinal cord injury patients who have 

sensory deficits and, you know, put their feet in a hot bathtub or something like that. A 

flash burn, so that's a fast source of energy. A good example of that is when 

somebody opens up the grill and gets that big flash. We see a lot of brush fires where 

people pour gasoline over brush, and then it kind of really pops in their face, or the 

all-too-common somebody pouring alcohol into a campfire.  

 

And then electrical burns, so these are really interesting 'cause when somebody has an 

electrical burn, the current passes through the body, so there's often deep internal 
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injury as well. There's usually an exit and an entry point, and the exit point tends to be 

larger than the entry because the speed of the force has slowed down, and so the 

wound is worse. They calculate an additional part into the total surface burn area to 

account for that arc through the body and the internal injury. A lot of these are 

electricians getting hurt, or also we see a lot of lightning strikes out here in Colorado, 

so that's considered an electrical injury. These patients tend to have a lot of 

comorbidities with cardiac complications, brain injury associated with internal organ 

damage. So these tend to be more complex patients.  

 

Radiation injuries, the most common is sunburn, but we also see cancer-related 

radiation injuries or work-related radiation injuries. Chemical burns, so anything that's a 

strong acid or corrosive material on the skin, often concrete, people kneeling to do 

concrete work and they get it on their knees, or we also see a lot of oven cleaner 

splashing or getting on people's hands and giving them a pretty significant chemical 

burn. We also talk about cold injuries a lot, which 'tis the season out here in Colorado 

for frostbite season. So this is when the vasoconstriction from the cold temperatures 

cause ischemia, and these injuries frequently require amputation. There's many 

different ways to treat frostbite, and they are a little bit different than burn from a 

medical standpoint. They can be given TPA just like we give in stroke patients for that 

clot-busting factor to help try and restore blood to those areas, but then if that is 

unsuccessful, then it's usually proceeded with amputation. And then the last is a 

friction burn, so this is like a road rash or a sports injury on turf is what we see a lot. 

These tend to be very painful, sometimes resulting in a degloving injury where the skin 

kind of peels off, and so these often result in more than just skin damage but often 

nerve damage or brachial plexus injuries or something like that. Of all the gross things 

that we see, for some reason those degloving injuries really get to me. Not listed here, 

but it's something that also is associated with burns is inhalation injury. We frequently 

see the smoking on oxygen patients or just somebody who is in a house fire or 

something like that who was exposed to the smoke for an extended period of time. 
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And they will do a bronch when they come in to assess visually what their airway looks 

like, but that can also be calculated into the total burn surface area if they do have a 

significant inhalation injury.  

 

All right, so moving on, we're gonna go through some of the classifications of burn, 

and a few important terms and concepts. Like we kind of touched on already, the total 

burn surface area is also known as the TBSA as I'll say, we use the rule of nines to 

generally calculate the percentage. So the head is 9%, the trunk is 18. Each arm is 

nine; each leg is 18. Hands alone are 1%, so that's kind of like a gross way if the EMTs 

are looking at a patient and they're like very burned, they can kind of judge the 

percentage. So why does this matter? The higher the TBSA, then the risk for medical 

complication and comorbidity. You know, somebody who has a small hand burn is 

gonna be facing a lot of different barriers compared to somebody who's 75% burned 

over their body. Risk for delirium, which if you guys were here yesterday, Lyndsay and 

Meghan talked all about different types of delirium and how to manage that. And then 

the incidence of contracture and scarring, so the higher the TBSA, the higher the 

chance of contracture and scarring, and higher length of stay. So we usually say one to 

two days per TBSA, so if you get somebody who shows up to your hospital with a 40% 

burn, you can expect them to be there for 60 to 80 days most likely. And so that's 

sometimes good for the patients to know and have realistic expectations of their 

healing process.  

 

So this is a Lund and Browder chart, so this is something that upon every admission 

the doctors will fill out to calculate a more accurate TBSA. So the rule of nines is more 

of a gross, but if you kind of look here, this is the patient whose legs we were looking 

at earlier, and you can kind of see that he didn't have his bottom burned, so like each 

cheek here would be 2.5%. So all of these different areas here, you can see kind of 

filled in. So each hand here is 1.25%, and each part is broken down so to have for the 

solid shading here, that is where he is full thickness burn. For the Xs here, that is more 
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partial burn. So this is an important thing for us because it's important for us to be able 

to look and see where all of his wounds are, and what we would want to do for an 

intervention standpoint. It also dictates the fluid resuscitation protocol which in our 

hospital is nursing-driven to calculate the percentage, of or sorry the volume of fluid 

that the patient will need during that first initial acute phase. Again, if these wounds do 

convert to deeper burns, then sometimes these Lund and Browders are adjusted to 

account for that. So you can see up here that this patient had 12.5% partial burns, 

65% full thickness burns for a total TBSA of 77.5% burns. So the expected length of 

stay would be about 80 to 140 days. I think he stayed with us for 120 days.  

 

Okay, so cutaneous functional unit is kind of a newer concept in the burn world, but 

this touches on the area of skin that is recruited during movement to allow for range of 

motion, so it's a more relevant indicator for contracture risk and therapy intervention 

because again a hand burn is 1.25% but that might have so many more functional 

implications versus somebody who has an abdominal burn where it's not crossing as 

many joints or affecting as much movement. So this isn't necessarily something that 

we use in terminology like we use the TBSA, but it is just kind of a concept to 

remember that the size of the burn does not always indicate the functional indication. 

And so from a therapy standpoint, we usually think more of where the location of the 

burn is and how that will affect the movement.  

 

Okay, so a contracture is I'm sure something that we're all familiar with and this is the 

loss of range of motion due to scarring or decreased elasticity with wound healing, and 

we describe it in the position they are contracted into. So for example if somebody has 

a neck flexion contracture, it's somebody that can't reach extension. Or an elbow 

flexion contracture is somebody who is stuck in flexion. The most important ways to 

prevent contractures are through positioning and stretching. So that is pretty much our 

job in the hospital is to work on contracture prevention especially from initial admission 

of these patients. A lot of times, patients are gonna have longer term implications and 
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contractures, and then there are surgical or laser options to address this. So 

somebody might have a z-plasty to correct it, or now we are doing a lot of laser 

therapy to work on these contractures. You are at higher risk for contracture if you 

have darker skin, the deeper the burn, and some people just heal differently than 

others and have worse off burns.  

 

Okay, so now we're gonna get into the surgical management of burns, and we're 

gonna kind of go pretty in-depth here, and I think this is important because our therapy 

intervention is so dependent on what surgical intervention the team has to pursue. So 

we're gonna go through some of the different options and why and when they use 

them. Again, there are some pictures here but nothing too crazy. So the first one is an 

escharotomy, and this is something that is done right on admission and it's an 

emergent procedure. And it's for circumferential burns where they release the eschar 

or this burnt tissue to improve the elasticity and prevent compartment syndrome. So 

you can see right here where my arrow is, that's one of the escharotomies, and then on 

the hand here. So the skin gets very tight and hard as we talked about in those full 

thickness burns, and so if it's circumferential, then there's nowhere for that fluid to 

release to and so it can cause compartment syndrome, nerve damage and many more 

complications. So these escharotomies are done to release this. They can also be 

done on the abdomen, because again if that tissue is not elastic, then that can affect 

somebody's respiratory status and breathing. There are no specific activity restrictions 

for somebody with an escharotomy, but if you are going to see a patient and they 

already had escharotomies done, then you know they are at very high risk for 

contractures 'cause to have the depth and severity of burn to indicate an escharotomy, 

you're already in a territory where they're high risk.  

 

Okay, next one is the dehydrated human amnion/chorion membrane. We tend to call 

these amniotic membranes instead. It's a little bit easier. These are used for treatment 

of partial thickness burns. So we're not talking the full thickness burns, and generally 

9 
 



 
 

 
more of the superficial partial burns versus the deep partial burns. These provide an 

extracellular matrix to promote healing and manage inflammation. There's usually 

minimal to no scarring with this. There are no activity restrictions, and they're often 

used over the donor sites to facilitate healing of the wound that we've provided. So 

we're gonna get into this later, but a donor site is where we take skin and we then put 

it somewhere else on the body for grafting, so we're giving somebody a new partial 

thickness wound. So now a lot of times it's common to put this membrane overtop to 

facilitate the healing of that wound.  

 

Okay, ReCell is also a pretty new technology in the last few years, and the advantage 

of this is that it's a much smaller donor site, and it's usually used for the deep partial 

thickness burns, so not as common to see in the full thickness burns. And what they 

do is they harvest a small donor site, and then they break it down with an enzyme 

solution and a mechanical machine that kind of shakes it and breaks it down. It's put 

into a buffer solution and then sprayed onto the skin, so a lot of times people call it the 

spray-on cells, and the advantage of this is that like I said, it's a much smaller donor 

site. So it's an 80 to one ratio for coverage, whereas most grafts are two to one, maybe 

four or six to one but most common two to one, so you're able to cover so much more. 

And those donor sites are very painful and take a long time to heal, so to minimize that 

pain and that recovery period is huge. The activity restrictions are very 

surgeon-dependent, but it's often okay for gentle active range of motion and then as 

they get closer to healing, progressing to stretching. But again, the surgeons generally 

dictate when and how often. These grafts are usually covered in like a clear dressing, 

and then wrapped in multiple other dressings. So a lot of times we see these patients 

during the tub room when they're in their wound care, and those dressings are down 

and we can see the graft through the clear membrane, and then that way we know how 

much strain we're putting on the graft.  

 

10 
 



 
 

 
Okay, so this is Integra and it is a bovine collagen and silicone layer which promotes 

revascularization and cellular regrowth to help develop a healthy wound bed in 

preparation for grafting. So essentially it's used over areas that have exposed tendons 

or very full thickness burns that are less vascularized, and this is to help provide a 

wound bed for the graft to go on. If you can see in this picture, this is all the same 

hand, and you can see there's a muscle right here. We've got some bone down here, 

an exposed tendon here. So if the surgeons were to graft directly onto those areas, 

because they are not vascularized and it's not a granulated wound bed, the grafts are 

gonna fail. So this Integra is placed overtop to help develop that wound bed and then 

that way they can graft overtop of a wound bed. This is usually put in place and then 

grafted, or sorry, excuse me, changed out every one to two weeks depending on the 

patient. And then eventually once the wound bed looks good is when they'll graft. You 

can also see here that this is a pin that they have through these fingers. Because of the 

level of damage and the exposed tendon, these fingers were pinned into extension. 

Unfortunately, this patient actually did lose these fingers 'cause as you can see, they're 

pretty necrotic, but she was able to heal through the wrist because of the Integra, 

whereas without the Integra, she likely would have had to undergo amputation. So 

there are no specific precautions for Integra. It again is very surgeon-dependent 

though a lot of times with Integra, like I said, you see these pins. So if somebody has a 

pin in their hand, you're not gonna be able to do activity anyway, so then we do splint 

these patients.  

 

All right. And the next thing that we have is a xenograft. This is not that common, but 

people almost always ask me about this, so that's why I put it in here, and it is use of 

pig skin as coverage for a large wound in preparation for autografting. The Integra that 

I just spoke about actually has some pig collagen, that bovine collagen, so it is actually 

a more upgraded technology from this, but this used to be something that was 

commonly used. And so when we do use it, there are no activity restrictions for it.  
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Allograft is very similar to xenograft except instead of being pig skin, it is cadaver skin. 

And this is used for temporary coverage, used to promote a healthy wound bed in 

preparation for autografting, help with decreasing infection risk, fluid loss and 

temperature regulation in the meantime. This is most commonly used in patients that 

have very large TBSA burns without enough donor sites to cover all of that, so the 

patients whose Lund and Browder form that we saw before, this is him as well. And so 

he only had areas on his buttocks and this upper back to take grafts from for the most 

part, so it wasn't enough to cover everything that they needed to. He also was 

medically unstable at the time, so for the sake of timing of grafting it wasn't 

appropriate. So they were able to put this cadaver skin on him. Your body rejects it, so 

your body's never gonna grow into the allograft. It will always be excised and replaced 

with autograft, but it is something good in the meantime to have coverage so the 

patient is not open to infection that way. We also actually tend to use this a lot in the 

Jehovah's Witness population because those patients can't take blood products. And 

so sometimes it takes multiple rounds of grafting to close certain wounds, so 

sometimes allografting is a good kind of interim step. You could kind of see here this is 

probably somebody of a darker color and then this is probably like a white patient. So 

these are different cadaver skins kind of pieced on just to provide coverage. There are 

no activity precautions because eventually this is all gonna come off so it's still 

important to keep the patients moving during this phase when they're covered in 

allografting because their joints can still tighten but you're not worried about keeping 

the graft safe or anything like that.  

 

Okay, so this is the most important one, autografting. And this is the self-donation from 

an unburned area to a burned area. So like we said before, we take skin from a donor 

site. They run it through a mesher and then it is placed on the wound. This is the final 

stage for wound healing, so this is the most important kind of graft that we see. There 

are two ways that they can do it. So in a sheet graft, they take the skin from the donor 

site and then they directly place it onto the burn. This is usually areas that are very 
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cosmetic, the face, hands, neck, areas and like smaller areas as well. The meshing 

graft is usually two to one to four to one, and that is what you see here. I think this 

looks probably like a two to one. So they take the different donor sites. They run it 

through a mesher and then it can extend longer, and then those grafts heal through the 

interstices or those holes that are there. So you can see here, they cut and had to 

excise all the way down to his fat, and now they're using skin to cover it. And this is his 

healthy skin that was not burned.  

 

So generally speaking, but before somebody's autografted, they can move as much as 

they want, but then after the autograft, they're generally initially immobilized if it's 

crossing a joint for the first five days. We don't typically do that for legs, but more for 

the upper body because risk benefit of somebody not moving and being on bedrest is 

higher versus the risk of graft failure for that. So we still generally encourage mobility 

even if it's on the legs, but they are bulky-wrapped in the OR so it's a little bit tighter to 

kind of help with the adherence of those grafts. But on the hands, we'll generally splint 

into a resting hand position or elbow into extension to kind of give that graft time to 

adhere in the best functional position. After the first five days, for the first five days, no 

one touches anything on the graft. There's no wound care done. The patient's just kind 

of hanging out, and then after that they take them to the tub room and they take down 

the dressings, and that's usually when they're cleared for some gentle active range of 

motion. And we're always present for that. If the graft is looking really fragile or there's 

a lot of hematomas, then sometimes we push off any movement for another day or 

two. After the first seven to 10 days, that's when the graft kind of either has taken or it 

hasn't. So after those 10 days, if the graft is still looking fragile, it's important to just 

start with passive range of motion, and they may require touch-up grafting. It depends 

on the surgeon's preference as always, so it's not a hard and fast rule for the five and 

seven days, but that's general timeline to initiate those milestones. These autografts 

are at very high risk for contracture.  
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A lot of questions that people always ask too is that if they take it from a place from 

hair, and they put it somewhere that you don't have hair, but that's not a problem 

because it's not a full flap so it's just that split-thickness graft so just kinda the top 

layer. And so you don't have issues with hair or anything like that. When somebody is 

getting a face graft, a lot of times they will take a donor site closer in pigmentation and 

sun exposure. So instead of taking from the leg, they'll probably take from maybe the 

back of the neck or the chest to help cosmetically.  

 

So the timeline for autograft healing. So in the first 24 hours, the grafts are stuck by a 

week fibrin bond or glue that is done in the OR, usually stapled in place as well. Then 

for those next 48 hours is when it starts to vascularize, and then in four to five days 

while we're still waiting is when the collagen starts to be linking up, and then this is 

when we go to the take-down. So you can see here this is an initial take-down at 

post-op day five. You can see some hematomas here. You can see how 

hyperpigmented and red it is. You can see the seams of the graft. And so he was 

probably cleared for some active range of motion at this point. Now we're at day 12. 

There's still some small hematomas, and you can still see the borders but the 

coloration is looking a lot better. It's starting to kind of smooth out a little bit. And now 

here's the same patient two months post-op, and you can see how smooth, and you 

can see the seam here, but compared to this mesh grafting that's peaking through up 

here, you can tell that this sheet graft is really nice and smooth. It's really important 

when you are working with these patients and you're stretching them that you're 

avoiding handling as much as possible because if you are grabbing them and cranking 

on them, the friction from your hands can cause sheering to occur. It requires doctor 

clearance to progress any range of motion.  

 

All right, so here's the donor site. This donor site, it looks very black. They're often 

usually red. This is covered in what is called collagenase which is something that helps 

with clotting so that's why it's so black. But they usually are very red, and you can see 
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that this was a patient with a degloving injury who had multiple surgeries so he had 

multiple different donor sites on each leg for these touch-up surgeries. So this is when 

we create a partial thickness wound to harvest the skin for autografting as we've talked 

about. It's very painful. This is usually the part the patients struggle with the most 

because in full thickness burns they're not having pain, and now we've given them a 

very painful wound. They heal within 10 to 14 days. There's no range of motion 

restrictions. Actually, it's best for the patients to continue to move through the pain. 

There's little to no scarring. And some patients who just are bad healers, you can see 

them have some scarring issues, or some people will have hyperpigmentation where 

those scars stay pretty red for awhile, but for the most part, those heal up eventually. 

These are most frequently taken from the anterior thigh. The abdomen, the back, the 

butt are common areas, but you know sometimes they have to take from very random 

places if a patient is very burnt, so we often see in those patients scalp or scrotum.  

 

So when the donor sites are limited to that small area, then that's when we resort to 

allografting or other types of things including CEAs which is a cultured epithelial 

autograft. I knew I was gonna have trouble saying that. This is used in high TBSA 

situations when, like I said, there's no donor sites available. So if a patient only has 

their scalp and their scrotum as a donor site, it's gonna take forever to cover their 

body. So what we do is initially on admission, the doctors take a culture, or like a 

biopsy is probably a better word, from their armpit. They send it to an outside lab or 

vendor across the country where the skin is then grown into cassettes, and sent back 

to the burn center where it's applied. You can see these cassettes here. Here's one 

here, so it's kind of small little patchwork, and then these metal films kind of indicate 

the barrier of each cassette. A wide autograft is placed underneath, so they take a 

small donor site and they do maybe an eight to one underneath, and then they put the 

CEAs overtop. These are so fragile. It's like one thin layer of cells, pretty much it feels 

like. So it's almost always immobilization for seven to 10 days after the placement. 

Again, it's surgeon-dependent. Sometimes it's risk benefit. If the patient's really 
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delirious or really getting weak, then they kind of concede with the understanding that 

they will probably have to do some touch-up grafting. They may order bedrest if it's on 

the posterior legs and butt or back, but we try to not do that. We sometimes have to 

utilize sand beds if that is the case. And again, this is surgeon clearance for range of 

motion. It's usually a little bit longer. It's not usually that five-day window. It's generally 

like a seven to 10-day window before we're cleared.  

 

And the last surgical intervention is amputation which we touched on with the frostbite 

'cause that's when it's most commonly seen. And this is when the burn is extensive to 

the depth of bone or affecting vascular area. Infection is also a common reason 

because they're so susceptible to infection in this population that it may result in the 

inability to salvage limbs. Once somebody has an amputation, it's very consistent with 

the standard amputee care that any other amputation patient would have to undergo, 

but we do have to focus largely on contracture prevention for any remaining joints to 

maximize their candidacy for prosthetics. So you know, say somebody has a leg and a 

flank burn, it's so important to focus on that hip contracture to make them a candidate. 

Orthopedics and PMNR are often involved with these patients. Okay, so that's all the 

surgical stuff.  

 

But we don't do surgery, so what do we do when these patients come in? Here is the 

timeline of intervention. So it's kind of a delicate balance with these patients of when 

we do certain things because we're fighting contraindicating precautions, behaviors, 

pain, medicines, intubations, all of those different things. So it's really very 

client-dependent on the surgical timeline, the medical comorbidities, and the behaviors 

of the patient. So this is kind of a general framework. But the emergent phase is the 

first 48 hours. The acute phase is kind of the wound closure and those first kind of 

grafting phases, and like I said before, it's one to three days per TBSA percentage 

point that you expect their hospitalization to be. And then in the rehabilitative phase, 

this is primarily focusing on scar management and function, and that can go up to one 
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year that the scars develop, so it's often managed outpatient. Let's dig into that a little 

bit.  

 

Okay, so in the emergent phase, this is the patient that we have been seeing all of 

these different pictures of, and this is what he came in looking like. So what do we do? 

What is our role? So the first thing we look at is, what was the cause of the burn? 

Where is the burn? What is the depth? And, what joints are affected? So our job in this 

first 48 hours is positioning, positioning, positioning. The goal of positioning is to 

reduce edema, contracture risk and manage any risk for peripheral nerve damage. But 

we also take a peek at what comorbidities do they have. Do they have orthopedic 

injuries that now result in different precautions that might provide barriers with 

positioning precautions that we want? A common one that we see is like if somebody 

has a shoulder injury but they also have an axillary burn, and we really want them in 

abduction, but they can't because of their shoulder injury, how are we gonna work with 

that? Are there other trauma injuries? Is there an inhalation injury? What kind of psych 

comorbidities which we're gonna get into more but that can be a huge barrier to what 

we do as well. We also work in the space to prevent and reduce medical 

complications, so the delirium prevention, early mobility for the cardio-pulm, pressure 

injury prevention. These patients are so vulnerable 'cause they already basically don't 

have skin so how can we prevent further damage to that, and then monitoring and 

addressing acute stress disorder, to keep their mental health on the radar during this 

time because these injuries do tend to be very traumatic.  

 

And then this is a great time for us to start with the patient and family education, 

especially the family usually in this phase 'cause the patients are out of it or 

overwhelmed. But it's good to set expectations and timeline. We've already talked 

about that one to three day rule for TBSA, and it's so important for the families to know 

that upfront, 'cause if they can mentally wrap their head around that they're gonna be 

there for months on end, then that helps kind of keep things in check for them. There 
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also tends to be a very high fear about movement, and they always ask "Am I gonna 

do more damage if I move? "Like why are you making me move; this hurts", and so 

this is a good time right when they come in before they can kind of start fighting you on 

it to establish that the damage is done, so whatever you can do to keep moving in this 

phase is really important and it's actually helpful for maintaining your strength, 

maintaining your range of motion, preventing edema and having them buy into the 

therapy process. And you also can begin range of motion. So stretching and passive 

range of motion is not indicated at this time, but the active, active assist range of 

motion is appropriate as well as engagement and functional tasks.  

 

The acute phase, you do all of the same things, and then you also start focusing on 

edema reduction, the splinting, the range of motion which we've already talked about 

with the autografting, functional mobility, therapeutic dressings which is utilizing the 

wound care, how they do wound care to help put their bandages on in a way that 

facilitates the movement that you're aiming for. And then this is really hard, but 

prioritizing and emphasizing the areas of greatest need. So you can't conquer every 

joint every session, so focus on where they need it. There are many medical 

complications that arise during this phase, so renal failure, sepsis, delirium, 

pneumonia, infection, hypermetabolism, cardiac. There are so many things that are 

going on with these patients, so as OTs we have to pay attention not only to the burn 

but everything else that's going on with the patients in addition to their mental health. 

And then the rehabilitation phase which we don't do as much in acute care, but that's 

the home stretching programs, the scar management, the desensitization, and again 

the psychosocial piece of the PTSD and other things that patients ae dealing with.  

 

Okay, so for positioning, how do we do it? Position of comfort is position of 

contracture, so where patients are gonna wanna rest is where we don't want them to 

rest. So this is a picture of somebody with a large burn and they're positioned on their 

upper body how we want them, so with the axilla in abduction, elbow in extension, 
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wrist and hand in a rested functional position via a resting hand splint, no pillows 

behind their head. The foot of the bed should be locked out, and then patients are 

mostly likely in Rooke boots if their ankles are involved. So for a neck burn, we wanna 

promote extension and prevent a unilateral cervical lateral flexion, no pillows, no 

pillows, no pillows, no pillows. The sand pillows or Z-flos are okay to provide comfort 

but we just don't want pillows pushing them into flexion. As you can see here, we 

sometimes make a custom thermoplastic splint. Once they're all healed up, you can 

make a silicone-lined splint to help soften those grafts or a Watusi collar which is often 

what you see kind of in more third world countries of different layers that you can kind 

of take off. It's kind of hard to explain, but we use suction layers sewn into Tubigrip so 

you can add one each time the patient gets a little bit more range of motion almost like 

a static progressive approach.  

 

Axillary burns, so we wanna promote abduction, prevent internal rotation, and prevent 

the scar banding. You can see this patient has some pretty severe scar banding here 

and that's the goal is to prevent that. At minimum, we usually encourage three pillows 

under the patient, but if they're quite involved, then we will use a hip abduction pillow 

or a SCOI brace which is also sometimes called a airplane splint to promote this 

positioning. For the elbows, we want extension. You saw in that first picture of the man 

who was pretty involved that he had a Freedom splint on. Sometimes people call them 

Posey splints depending where you work, and it's technically a restraint so people 

can't grab their IVs, but we use it to promote elbow extension. That's what we use 

early on for comfort, but once somebody's closer to healing, we will make one of these 

which is a thermoplastic splint with straps to hold it in place. Or you can also have 

them ACE-wrapped on.  

 

Knees, we wanna promote extension, keep the foot of the bed locked out, no pillows 

under the knees. If they're starting to contract, a knee immobilizer can sometimes be 

used, but really the most important thing for these patients is to keep walking. And for 
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the ankles the same thing, the more mobility, the more range of motion you're 

facilitating. And we wanna promote dorsiflexion, and so we can either make splints or 

use Rooke boots if we're starting to notice some sort of plantar contracture. And the 

hand, so this is the position obviously that we want is the wrist extension, MCP flexion, 

PIP extension, DIP extension with the thumb abducted. We use resting hand splints to 

promote this, but often with the initial edema, it's very hard to get the true resting hand 

intrinsic plus positioning, so we just do the best that we can, but this is the ultimate 

goal for somebody at rest is this kind of position.  

 

For smaller burns, it's encouraged to customize splints so that you're only immobilizing 

what's necessary and allowing range of motion at the unaffected joints. So as you can 

see here, only these two fingers were re-splinted, so we wanted the patient to be able 

to at least do some sort of opposition and utilize the thumb and those other fingers. So 

we made this splint. Okay, so splinting, when do we splint and for how long? So, you 

don't splint for partial thickness burns, especially superficial partial. There's no 

indication for that. For the deep partial, if you're noticing that somebody is tight, that's 

a different story, but for those partial thickness burns where patients are maintaining 

their range of motion, it's not necessary. For full thickness burns, it's okay prior to 

autografting to not splint somebody if they're participating in active range of motion, 

they're functionally using it during the day, they're not showing much tightness, then 

that's okay to not splint. When we want them splinted at all times is in that post-op 

period that we talked about before, so post-autografting until post-op day five or 

cleared for activity by the doctor, or patients with exposed tendons as we talked about 

before with the pins in the fingers. You're not gonna want those patients doing any sort 

of range of motion. You also don't want them bumping those pins into things. That's 

really painful for them. So splinting at all times is appropriate in this situation. A lot of 

times that means those patients that are on Integra are in some sort of splint to protect 

those exposed tendons, to prevent strain in those joints. Additionally, we splint at all 

times for patients who are intubated and sedated because they're not able to complete 
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the active range of motion. They're not moving at all so they're at high risk for 

contracture from that alone, and we want them to be resting in a functional position. 

For the patients that are at all times, it's really uncomfortable for them, so especially 

when their whole upper body is involved, sometimes we kind of concede and we let 

them alternate. So every two hours when the nurses come for turns, they'll take the hip 

abduction wedge from the left and put it on the right as well as the Freedom splints, we 

keep the hand splints on at all times, but sometimes we allow for the Freedom splints 

and the hip abduction wedges to alternate 'cause otherwise they're kind of spread out 

like an airplane and those patients just have a hard time sleeping. Again, client 

dependent if that's appropriate, but that still is gonna give them positioning for the 

majority of the night and is still worthwhile. Nighttime splinting is a great way to 

address those patients who get tight, and if you're starting to notice some decreased 

range of motion but they're participating during activities during the day. Sometimes 

we also say nighttime or rest, so if somebody is in bed, then we put their splints back 

on, but if they're up and doing things or they're in the chair or they're interacting with 

their family, it's okay to take it off. This is usually done in those deep partial burns that 

are tight but aren't getting grafted right now. A couple weeks after autografting, if 

they're starting to heal up and they're tight but they're still using their arms during the 

day, or the delirious confused patients who are kind of out of control at night and kind 

of banging into things, then it's okay to keep their splints on them.  

 

Okay, so moving on to another intervention. So for edema management during this 

initial phase, elevation positioning is gonna be the first line of defense when they first 

come into us, active range of motion, encouraging them to move those hands, making 

sure that the way that the wound care techs are wrapping their fingers isn't promoting 

any worse edema. ACE figure eight wrapping over their dressings, and then as they 

start to heal, then we can put them in Coban as you see here, edema gloves or the 

Tensoflex or Tubigrip on their arms or legs to help facilitate that edema. It also helps 
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with compression which we're gonna get into later, but edema management in this 

acute phase is very important.  

 

Patients also tend to have issues with hypersensitivity, so once they're healed up, we 

want them to expose their scars to different textures and temperatures and touch with 

a graded desensitization program. So we give out these little kits here that have 

different textures of fabric for them to work on, something silky, something scratchy, 

something kind of I think there's a felt in there, or we just give them a dry washcloth 

and have them work them through it, and just kind of rub it over their hands as they 

can tolerate it, and then alternating from a scratchy to a soft thing for that 

neuro-reeducation. Sometimes you progress from just touching a cup of ice to then 

holding an ice cube, depending on what the patient can tolerate. This is often one of 

the biggest complaints outpatient. "It just hurts to touch everything."  

 

Goniometry for measurement, just important to touch on because this is how we track 

progress. We often do this under anesthesia, so we go into the ORs and we measure 

the patients to determine what their maximum passive range of motion is to see if they 

truly are having a contracture or if they're kind of holding out on us because of pain. 

Also sometimes this is where we catch the heterotrophic ossification where those 

joints have calcified. And that also helps us when we're pushing them through their 

stretches. We know how much they have, so we know that you can give us more than 

what you're giving or how to grade their Ther Ex to really facilitate this. The 

measurement of the finger to the distal palmar crease is a really good way to get a 

quick glance. Like okay, they were one centimeter from touching their middle finger to 

their distal palmar crease today. And that way you can kind of measure as opposed to 

taking all of those tedious range of motion. But we usually every one to two weeks go 

through full goniometry so that we know if we're making progress or losing ground.  
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Okay, most important is therapeutic exercise. So we've already talked about that active 

range of motion is encouraged at any other times besides immobilization after surgery. 

You can begin immediately after the injury and immediately after allografting and then 

in that post-op day five period. Active assist range of motion is our best friend, and this 

is the best way to achieve that end range, that you have the patient move through 

active range of motion and then you give them a little bit of stretch to that full end 

range. And then the passive range of motion is when you're doing the full stretch, and 

the goal is low-load prolonged stretching. A two-minute hold is supported by the 

current evidence, but it's very challenging to get patients to do, so important to 

educate them on it and then work with them to be able to tolerate that. It's encouraged 

for them to stretch hourly and to moisturize the skin before and after, and you know 

that you're getting a good stretch if the skin is blanching, so if you get that white 

appearance. But it's painful and the patients hate it, so what can we do? We 

premedicate them prior to therapy sessions, so for a half hour before and then you go 

in a half an hour later when their meds are kicked in and that's when you can do the 

stretches. Oftentimes we do it in the OR like I said before or during wound care when 

they have everything onboard.  

 

The goal is total body versus isolated joint stretching, and then we customize home 

exercise programs specifically for them. We don't wanna crank on them so you go until 

they're uncomfortable and you hold and then you come back and do more. And then 

using objective goals is often very important so time, measurement, having them look 

at the graph to make sure that they're blanching so that they can kind of see that 

they're achieving something. We also use virtual reality to help kind of distract the 

patients if that's necessary, and sometimes you have to set realistic goals. Some 

patients aren't gonna tolerate it, and so that's when it's important to be realistic with 

what they're gonna do and work within that. So we always make patients a home 

exercise program. It's pictures of them doing their own stretches, and we talk about 

the stretches in ways that they'll understand and remember. So we often say the snow 
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angel stretch which is shoulder abduction versus saying shoulder abduction 'cause 

that doesn't mean much to them. And we always tell them that stretching is your 

full-time job when you leave the hospital. So here's an example of a good home 

exercise program for the same patient that we've been looking at pictures of all the 

time. So you can see we utilize yoga stretches here, and weight-bearing exercises. We 

have him using his finger to fish-hook his mouth to keep his mouth loose. So there's no 

prescribed appropriate exercises. It all depends on where the patient is tight and where 

their grafts are, but we utilize different ways to get them doing it on their own. You 

know, this is a good example of something that's working on his back, his wrists, his 

knees, his ankles, his neck, so in one stretch, he's kind of hitting them all.  

 

My favorite thing to use is ACE wrapping. So if you take a patient's hand, you have 

them make a fist, you can use the ACE wrapping to wrap them into it and leave it for a 

couple of minutes or however long they can tolerate it, and then take it out because the 

sensation of having somebody else push on you is sometimes very uncomfortable for 

patients where they can tolerate this low-load prolonged stretch for a long time. You 

can do this with elbows and shoulders, but we almost always do this with the hands. 

You can also use gentle weights, like one to two pound weights and have them kind of 

let gravity do its work. In this case, you can see him doing chest expansion while he's 

also kind of pivoting his legs here into a side stretch. Just be cautious with those 

overhead shoulder stretches to prevent any impingement on these tight patients.  

 

And we are OTs so we wanna incorporate functional tasks, games, video games. We 

have what we call boredom busters where the patients go to craft days, and we sit in 

and kind of facilitate them being able to do certain things, finding ways to have them 

use their smartphone, using styluses for their phone, built up handles, anything that 

they can do to be engaged in functional activities. These are long length of stays so we 

need to find meaningful things to them to make this all worthwhile.  
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Okay, into the last few things, so scar management. I used this word a lot before, but 

hypertrophic scarring is a raised scarring within the borders of a wound. So all of these 

are hypertrophic scars. It's most common from burns and it's often really thick, not 

pliable. Keloids which aren't pictured here, but that's when the scar starts to extend 

beyond the perimeter of the wound, and that honestly, those patients seem to just be 

people that scar badly, but they often require surgical intervention for that. And then 

the scar banding as you can see on his shoulder here is a joint, and it usually requires a 

surgical intervention called a z-plasty for them to kind of cut that and extend the range 

of motion here. We can often feel these before we see these, so it's important to 

continue to assess and palpate those grafts as they're healing to make sure that 

there's no scar bands forming.  

 

Here's some more pictures of some grafts, the difference between a sheet graft versus 

a mesh graft versus the cells, how they heal. So they do all scar differently and you can 

see some hyperpigmentation happening. There's some scar banding here that you 

can't quite see. So scars can be really impactful to a person's function. So one of the 

things, so stretching as we've gone through, scar massage, and compression are the 

things that you can do for scar management. So compression, we measure patients for 

custom garments in the outpatient phase, and 25 milligrams of mercury is the standard 

level of compression, and they're supposed to wear it for 23 hours a day. That's tight 

and uncomfortable, so not everybody does it, but we work in the acute phase to have 

them in Isotoner gloves and Tensoflex to help at least put them in some compression, 

and then we progress them to that tighter compression outpatient. Not everyone can 

tolerate it so it's not appropriate for everyone, again a client-dependent thing. For 

those abdomen and butt grafts, the compression is just so uncomfortable/ We usually 

tell them to buy off the shelf at Dick's some compression shorts or a tight shirt. We can 

also make silicone-lined splints that can help with the compression as well as help 

soften those scars. And we can make custom face masks or neck masks as 

appropriate. Those are usually ordered through an orthotist.  
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Scar massage, this helps prevent adhesions, to soften the scars and make them ore 

pliable, to desensitize the scars, and to flatten those hypertrophic scars as well as the 

meshing pattern that you see. So the first thing that you do is moisturize with lotion, 

and then you do horizontal, vertical and circular massage focusing most on the edges 

or areas that are especially raised or problematic. You do deep pressure to tolerance 

or ideally to the blanching of the skin. This is again, we incorporate this into their home 

exercise program that we give them, so oftentimes take pictures of them doing them.  

 

The last thing I wanted to talk about before we finish up here is the psychosocial 

impact because we cannot talk about the burn population without talking about this. 

Here are a few statistics, but 50% of the patients had a psych disorder in the year 

before the injury. 33% have something at the time of the injury, and 55.6% of burn 

injuries are drug or alcohol-related. And I can't emphasize how true that feels as a 

therapist because it totally affects how you treat the patient because of just their 

experience through this whole process. So there are indirect and direct injuries. So a 

direct injury is somebody who self-immolates and sets themselves on fire on purpose 

or in some sort of self-harm behavior, and then an indirect is more of somebody who is 

maybe under the influence of drugs or has poor impulse control, poor judgment, poor 

problem-solving skills, and ends up in some sort of accident related to those 

behaviors.  

 

So post-injury, what we also see are delirium, depression, anxiety, pain management, 

sleep disorders, substance abuse, social isolation. So for that, we utilize our 

psychologist on staff, but as well as mindfulness strategies during wound care. We 

have a burn book that shows them the progression of the grafts, and we also are very 

aware and open about talking to them about how they feel about things, using a mirror 

with them to help them look at their face for the first time after grafting, and paying 

close attention to their pain anxiety, and working within those kind of parameters, and 
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respecting the fact that everyone's gonna react differently to this and process 

differently to this and experience this in their own way. All right, there are some 

long-term complications, and the recovery for these burn survivors really starts at their 

discharge to the hospital because it's such a long process and emotional process. So 

all of these kinds of issues, neuropathy, itching, scarring, infection are all usually 

addressed outpatient.  

 

And just one last thing, these are some national resources. So the American Burn 

Association has resources for therapists, education and protocols and those sorts of 

things. And then the Phoenix Society is for burn survivors. We never call them burn 

victims; they're all burn survivors. So the Phoenix Society is a good resource and 

network for them. And the last thing, this is the patient that we saw all these pictures 

from, he said to me, "All I wanted to do was leave the hospital, "but once I did all I 

wanted "was to have those layers of support back". So knowing that they're frustrated, 

but what we do is so important for their long-term success that they are very thankful 

for us.  

 

All right, and that is all I have. We can see if we have any questions. There's one 

question that says could you possibly do scar management every two days or one time 

weekly to be proactive about preventing scars, or would that be too much? No, we 

would want to do scar management every day, but if the patient's not tolerating it, 

every two days is fine. The scar massage, we usually encourage them to do it with their 

stretching which is hourly. But that's a lot to ask somebody to do all of their stretching 

and scar massage every day, so realistically they should at least be doing it once a day 

at minimum.  

 

There was another question, can you share how you make Tubigrip neck splints as you 

mentioned briefly when describing the Watusi collar? Yeah, sorry, I wish I had a picture 

of one. We don't use these frequently, but pretty much what we do is we take a piece 
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of Tubigrip and we slide say like suction tubing through it, and then sew in between so 

it's almost like different side-by-side layers, and we wrap it around. But then you can 

leave extra space. So some patients might only at first tolerate two bands of suction 

tubing within the Tubigrip, and then the next day you can get them to three, and then 

you could add a fourth. So you leave space for multiple layers of suction tubing, but 

then at first you might start small. I hope that makes sense. That's kind of hard to 

explain without a picture.  

 

Does anyone else have any questions? All right, I think that's everything that we have 

then. Thank you so much for listening to this show. 

 

- [Fawn] Thank you so much, Julia, for a great talk today. I hope everyone can join us 

for tomorrow and Friday's last two days of our five-part virtual conference on acute 

care. I hope everyone has a great rest of the day. Join us again on continued and 

occupationaltherapy.com. Thanks everyone! 
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