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Today we're going to talk about physical agent modalities (PAM). We've thrown around the word modalities a good deal. Modalities means a treatment method. For physical agent modalities, we're manipulating the tissue by effectively using physics. So today, we're going to talk about heat-based modalities—using cold and heat to change the physiological properties of tissues.  
Know Your State’s OT Practice Act 
Before we get started, I want to touch on physical agent modalities. In each state, the OT Practice Act has specific language about physical agent modalities. Whatever state you wind up practicing in, it is up to you as the clinician to know what your practice act says and to follow your practice act. Some states actually require specific continuing ed, require a specific certificate, require yearly classes, require something else before you can apply physical agent modalities. And if you were to apply physical agent modalities without that certificate, that could cause you to be referred to the Division of Occupational and Professional Licensing (DOPL) board and have license issues. So in the end, just read your practice acts.  
For the state of Utah, its language basically states that we need to have competency to perform physical agent modalities. So what we mean by that is the idea of service competencies [that] you need to show that [indicate that] you know what you're doing. That said, today does NOT give you service based competencies. Today gives you that intro knowledge—enough that with your clinical instructor in field work [and] with your clinical mentors out in the practice setting, you can go through this process under supervision, demonstrate that service competency, and then graduate on the ability to perform that without that supervision, right. Just work within whatever setting you're working to understand how that lies and the reason why.  
With pretty much everything we've taught so far—you know manual muscle testing, improving range of motion, motor control training, vision—it's pretty darn hard to do harm. With physical aging modalities, you can do harm. You know it's really not hard to burn somebody with a hot pack. You know it's really not hard to give somebody an electrical burn. And so we require that extra level of protection to protect our clients, all right?  
So today, we'll be talking about heat-based modalities. We'll be talking about cryotherapy, cold, and thermotherapy, hot. Kind of reverse directions on that same scale. We're going to start with cryotherapy. 
How Cryotherapy Works 
 What we're going to do is use cold to cool down those tissues. The physiological effects—what we expect to see—we expect to see vasoconstriction. When you get cold, the blood vessels constrict. You don't provide as much blood to that area. It slows down metabolism. Think about this process of inflammation we've talked about all semester. If you have too much inflammation, right, if you decrease blood flow and slow down the metabolism, you're going to decrease inflammation in that area.  [Decreasing blood flow] will also have an analgesic effect because you can slow down metabolism so much that those nerves won't work well, uh pain relief, right? So if you slow down those nerve cells so much that they stop sending that pain signal, your client's not going to feel pain. We can do the same thing with tone. If you slow down the nerve cells [that] send nerve signals to that muscle with a high tone, tone will decrease. It's really the same thing, you know. You go out, you make snowballs, and your hands get so cold they go numb, and then you can't zip your jacket anymore because your fingers aren't working. What you've done is you've got your hands so cold that the metabolism has slowed down, so you're not getting that tactile sensation, and you're not able to send motor signals to those muscles of your hands anymore.  
No, you're thinking about it, uh, when you get cold enough those muscles shut down, okay. Tone is not a response like shivering. What you're describing is shivering, when you get chilly your muscles contract to produce heat. This is not that tone spasticity response that we've been studying. Often what we do with tone and spasticity and modalities, we relate it to us. Remember, that's not the process we're going through. [We] have this issue with tone because the improper cortical signal from the brain is not controlling this reflex. You kind of have to go back to that process. It's just, so if it feels good, if that warm blanket feels good on you, causes you to relax, that's not the same thing as putting a hot peck on somebody with high tone. Makes sense? Okay, all about clarifying your clinical reasoning, okay.  
So those are our physiological effects. We're going to decrease circulation. We're going to slow down metabolism, okay, then we get into precautions and contraindications with physical agent modalities. 
Precautions and Contraindications  
Always, we are very explicit with our precautions and contraindications. Precautions are the yellow flags—be cautious. Contraindications are the red flags—do not go. As a new clinician, I highly recommend [that] you just have a list of your precautions and contraindications and post them by the physical agent modalities. Or, have them in your phone or on a clipboard so you can do a check-off every time until you know them by heart, alright.  
Precautions So for our precautions, again our yellow flags for cold. What we really need to think about is circulation. If the person has decreased circulation, we want to be cautious about applying cold because we're going to decrease the circulation further, all right. No. Neuropathy is a decreased nerve conduction. When I say circulation, I’m meaning blood and fluid circulation.  
Contraindications So then we get into contraindications. With contraindications, if I [have] severely compromised circulation—think about peripheral vascular disease. If somebody has peripheral vascular disease, they're unable to send enough blood to their feet on a normal day to provide nutrients, oxygen, to their extremities. Don't put cold on that extremity and decrease circulation further. So then we get…yes? Yeah. Okay, so with peripheral vascular disease, they aren't getting enough blood to their feet. They aren't getting that blood to their feet on the best of days, so we don't want to decrease blood to their feet further.  
So then, we get into things like Raynaud's phenomenon. With Raynaud's phenomenon, when somebody with this condition is exposed to cold, they go into extreme vasoconstriction. Let's say their fingertips don't get enough blood flow, so putting their hand in the freezer may cause their fingertips to go completely white. With Raynaud's phenomenon, it's an entire body phenomenon, right, so no cold anywhere. With peripheral vascular disease, if you know for certain that the peripheral vascular disease is limited to their lower extremities and you want to apply cold to their shoulder, that would move, I think in my mind, move it to a precaution level. Be cautious with all these. You have to ask, do the risks outweigh the benefits? Does that answer your question? No? You're fine. Okay, all right then.  
Specific Contraindications We start thinking about things like multiple myeloma and leukemia, blood cancers. As a rule with cancers, you want to be very careful about altering circulation with cold. We'll talk about the idea of a rebound phenomenon. So if you decrease inflammation in an area and keep it there for too long, you actually get rebound—when you take [the cold] off, that tissue becomes hot and increases in inflammation. Again, think back to that making-snowballs analogy. You get your hands super cold, you come inside, and your hands are burning and hot. It's rebound. Your body said, “It's too cold! We're going to rush blood flow into that area.” You want to be careful with something like a blood cancer because we're causing that blood to rush into their hands.  
And then finally, cold intolerance things like crush injuries, nerve injuries, amputations often have cold intolerance because what happens is [the client] actually damaged that nerve, and that nerve becomes super cold-sensitive. So what you may experience is cold, that [client] may experience as nerve pain. Again, just be cautious. 
Questions about our precautions and contraindications? They'd feel severe pain with the cold. Crush injuries are the most common ones I’ve encountered. I think more like if your foot was run over by a car, and you've damaged the nerve. If you slam your finger in the car, you most likely did not damage the nerve, okay? Again, what I’m talking about is if you damage the nerve. If you damage the nerve, that nerve will, may, become hypersensitive to the cold, all right? 
Cold Applications 
Ice Packs So our applications of cold today. Okay, our traditional cold pack. A traditional cold pack: 1) Never place a cold pack directly against skin; that will be too cold. You may actually cause harm, yep, no, you're fine. 2) No longer than 20 minutes; beyond 20 minutes, you're going to risk that rebound phenomenon. So with that, simply layer in a towel, place it on that affected site, set a timer for 20 minutes. Over that time, the shoulder becomes cold, decrease blood flow, slowed metabolism, less pain. The idea behind modalities, in my mind, is well, one, modalities for modality's sake is not occupational therapy. It's not skilled. If I simply put this ice on her shoulder for 20 minutes, take the ice pack off, and say, okay. I decrease symptoms for a short period of time, but the problem is still there. I’ve not done anything to affect long-term. So in my mind, what I use modalities for is this is going to decrease pain, decrease inflammation; this is going to open a door so [that] I can do something good that I couldn't do before, right? If this shoulder is painful, and we're going to do exercises, I’m not going to get much out of her, and she's not going to come back the next day. But, if I can decrease pain, then we do pain-free exercises. Then I’ve opened that door, so we can do good.  
Ice Massage Next application, ice massage. Ice massage is a more direct application of ice. To see a hand…you're going to love this, okay. So in this case, you're going to do ice over that painful spot, small circles, and what you're going to see is that tissue is going to get colder and colder. Their sensation is going to change. It's going to start as cold; it's going to transition into pain. “Are we there yet? A little bit, okay.” Eventually, that pain is going to give way to kind of a dull ache, okay. “And we're in pain stage? Okay.” Eventually, that dull ache is going to subside for numbness. This may take ten minutes. The idea is you've slowed that metabolism so much that that nerve signal is not sending pain. So again, I can open the door to do a more aggressive intervention, do more clinical good. On her hand, let's say it is her thumb. Massaging her metacarpophalangeal joint (MCP), probably not. Let's say if she has a joint limitation, I can do some pretty aggressive stretching at that point, and if she's truly numb with that, she's not going to feel that. Then we can truly increase her range of motion.  
