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How Thermotherapy Works  
Let's talk about thermotherapy. We're going to increase the heat of that tissue. This is going to have the opposite effects—we're going to vasodilate that tissue, cause more blood flow to come into that tissue area. We're going to increase the metabolism. Think back to that inflammation process. We're going to cause blood and immune nutrients, immune cells, to come into that area. We're going to speed up the body's metabolism, impacting that immune healing function. The next piece, there is the idea of viscosity. Viscosity is the thickness of a liquid. So as we get liquid colder, it becomes thicker, all right. Think about Jello. As you put Jello in the fridge, and it gets cooler, it becomes thicker and thicker and thicker. As it gets warmer, it gets thinner and thinner and thinner. The same thing happens to our body.  
Why Use Heat 
So, back with Jess. What she was saying is when we heat up, we—think about it—become more mobile, right? That's what we're trying to do with heat is we're going to increase the temperature to decrease that viscosity. Effectively, it's going to allow that muscle to flow a little easier; it's going to allow that joint capsule to be a little stretchier.  
We talked about osteoarthritis, and people with osteoarthritis very often self-gravitate to heat base, okay. First thing the morning, they wash their hands in really warm water to warm their hands up. What they're doing is decreasing the viscosity in that tissue. They're causing more blood to come into that area. They're causing those muscles to become a little more fluid. They're causing that joint capsule to become a little more fluid, enabling more movement than when they first get up. Heat as well has that analgesic effect to decrease pain, so we can use that in the same way.  
I personally think the hypotheses on why heat decreases pain is rather weak, and we don't have scientific evidence to support them. We'll talk, okay? 
The Optimal Heat Range to Achieve Physical Effects 
Now with heat to achieve these physiological effects, we need to get the temperature of that tissue up to 102 to 113 degrees. It's kind of an 11-degree range. What is your normal core body temperature? No, it's fine; 99 [degrees is] approximately okay normal core body. It takes a little higher than 99, but you're going to need to raise the core body temperature by about five degrees for that area. Below that is not hot enough to achieve these physical effects. Above that, you're at risk of doing damage, okay? 
Precautions and Contraindications  
Precautions So now our precautions and contraindications. Again, we start with these ideas of circulation, okay. So if somebody has edema in that area, if somebody has that swelling of a limb, we want to be careful about causing more blood flow to go into that limb. The same on this kind of diminishing compromised circulation. If we're concerned about circulation in that region, we don't want to cause blood to flow in if it's not going to flow out. So then, we want to think about our anticoagulant medications—blood thinners, things that reduce clotting, medications like warfarin, heparin—these are designed to decrease clotting. Often, clients are on these due to concerns about stroke or heart attack. Well, we want to be careful because if we cause blood to flow into an area and they're not able to clot well, we're getting into risky territory. Again, it's not a DO-NOT, but just be very cautious.  
And then finally, some conditions have heat sensitivity—multiple sclerosis (MS). We'll talk more about this next semester. With MS, there is a condition called Uhthoff's phenomenon where increasing body temperature by as little as half a degree centigrade causes a pseudo exacerbation. So neurological symptoms get worse. What happens is MS is a demyelinating condition, right, so nerve cells get decreased myelination, and as the body temperature goes up, that demyelinated nerve works less efficiently. You're not doing permanent damage; you're just making them work less well and feel horrible in that moment, okay? 
Yes, so the question is, you know, if you drink really cold water or really hot water, will it affect core body temperature? It actually does, but you're talking a very minimal effect of core body temperature. I think you're usually under a degree impact for core body temperature for drinking super cold, yeah, because think about the fluid. If you were trying to heat up a hundred-pound vat of water, and you put that water bottle of really hot water in that water [vat], the water wouldn't be any different. Does that make sense? As a rule, if somebody has these conditions, then optimally their physician will be talking with [them]: “Okay, here is how you manage your condition.” And the person most likely knows. That person with Raynaud's  phenomenon, for example, will not be taking an ice bath; they know how to self-manage.  
Yes, but typically I’m very cautious, and we'll talk about that more. That's the physicians…yeah, if you talk with somebody on blood thinners, their physician has talked with them about stuff like that. They don't go in the hot tub, actually. It's one of the things the physicians tell you is if you're on blood thinners, “Don't go in a hot tub.”  
Contraindications  
Okay, so now our contraindications. With our contraindications, again, these are the red flags; do-not-pass-go, type things. If somebody has impaired sensation in that area—think about a skin graft. If somebody has a skin graft on an area and they can't feel anything, you don't want to apply a hot pack over that area because they're not going to tell you if they're being burned. Think about tumors. If somebody has active cancer, you don't want to apply a heat pack and increase circulation to that tumor. Think about advanced cardiac disease. If somebody's heart is not working well, don't ask the heart to work harder to apply extra blood flow to that area. Think about acute edema or acute inflammation. So, if you sprain your ankle and your ankle swells up like a balloon, don't put a hot pack on that and cause more blood flow to run into that area. Deep vein thrombosis—a clot that is lodged in the deep veins, usually of the leg—you don't want to cause more circulation to pass that clot. That may cause that clot to dislodge, travel, and do harm. Pregnancy—don't put the hot pack over the womb, right? Actually, a person from the first class said when she was pregnant, the doctor told her not to take hot baths just because that may affect the development of that fetus. Better to be safe than sorry, yeah. I believe that.  
So again, somebody with severe bleeding tendencies. Think hemophilia. Think about infection—if somebody has an infection, like an acute infection, don't cause increased blood flow that may spread that infection. Primary repair of a tendon or ligament—we'll talk more about tendon repair when we talk about hand rehab. But if that tendon is weak from that repair, you don't want to decrease the viscosity of the tendon and cause it to flow more and be more effectively weaker. And then rheumatoid arthritis—so we talked about rheumatoid arthritis. It's on the back side of your paper. We already talked about rheumatoid arthritis—be very cautious about increasing inflammation, especially if they're in an inflammatory episode. If somebody's in an inflammatory episode, and we cause inflammation, that will do damage and that damage accumulates. We can't turn that wheel back, okay?  
Final contraindication—if somebody is severely cognitively impaired or semi-comatose, they're not going to tell you if they're being burned. Don't apply a hot pack, all right? [Do] our precautions and contraindications make sense? All right. 
Heat Applications 
Our applications—today we have two: our moist hot pack and a paraffin bath.  
Moist Hot Packs So our moist hot pack. We have hot packs in our hydrocollator [heating device]. Right now, it's about 155 degrees, and that's heating up this water, and in that water are these, well effectively, sacks filled with clay. With that, we put this [pack] in a hot-pack cover. Always have six layers [of protective fabric] in between the person and skin. So these hot-pack covers count as two layers because you'll feel them; they're super thick. Where Desieree is wearing a shirt, so that's one, two, three towels doubled up, four, five, six.  
We put this heat on, allow it to soak in, increase the heat of that tissue. Just like we talked about with the cold packs—don't go over 20 minutes because you're not going to be doing any additional clinical good, but you're at risk of harming the person or getting rebound effects—effectively, you increase that circulation so much, then the body will decrease that circulation and over decrease it so [that] eventually, you end up in the long-term decreasing. All right? 
Paraffin Baths Next, we have our paraffin bath. “So, Brittany if you would first wash your hands.” This is a paraffin bath. Paraffin is a type of wax. We heat it up; it becomes liquid. If any of you have gone to a spa and done the wax dip, it's what you're doing. Always have your client wash their hands first because you can't have a wax bath for every client, so we've got to share. “Don't worry about the trash, all right. If you would just dip your hand in; it's warm. Okay hold it for about a second, then draw it out. Allow that wax to harden, and then then dip it again. And you're going to do that…yeah, lifting it about eight times.” You're then going to allow the client to just sit and hang out in one of these insulated mitts for about 15 to 20 minutes. That heat from the wax will be absorbed into her hand, increasing the temperature of her hand, giving us all those physiological effects. After that, you can kind of peel the wax off like a glove. It is inexpensive. Well, you can actually buy one of these paraffin baths for home use for pretty darn cheap. Okay, you then place the hand into a bag. The purpose of the bag is mostly just to keep the mitts clean. Any bag will work, and again, they just hang out.
