JRRD At A Glance Podcast Episode 8 – Heterotopic Ossification

[Dore Mobley] This is episode 8 of the JRRD At a Glance podcast produced by the Journal of Rehabilitation Research and Development, or JRRD, and the U.S. Department of Veterans Affairs. Hello, I’m Dore Mobley. With me today is Colonel Paul Pasquina, chief of the integrated Department of Orthopedics and Rehabilitation at Walter Reed National Military Medical Center in Bethesda, Maryland. Today we are talking about heterotrophic ossification in combat veterans, a topic recently discussed in volume 48, issue 1 of JRRD. Colonel Pasquina, thank you for being here.
[Col. Pasquina] Well thank you for having me.
[Dore Mobley] Why don’t you begin by explaining what heterotopic ossification is, and how common the condition is in combat veterans.
 [Col. Pasquina]  Well, heterotopic ossification is a condition where bone grows where it’s not supposed to, in that it often grows in the soft tissues, the surrounding muscles, or tendons of an injury, and we’ve seen it in a significant amount in our combat-related amputations. Where you have bone growing where it’s not supposed to, it can lead to skin breakdown, it can lead to decrease in range of motion, particularly if that bone is growing around a joint, or even severe pain, and as you can imagine for an individual with limb loss, it can significantly challenge the appropriate fitting or training of a prosthetic socket.
[Dore Mobley] We’ve been talking specifically about combat veterans, but does the condition also affect civilian amputees?
[Col. Pasquina]  That’s an interesting question, because heterotopic ossification has really been well described in individuals with spinal cord injury, traumatic brain injury, or even burns, but not very well described in folks with limb loss. In fact, we’ve talked with surgeons that operated during the Korean war or even Vietnam, and looking back to World War II reports and combat casualties, there was just not a lot of heterotopic ossification that was noticed, so there seems to be something unique to the injuries that we are seeing of injured servicemembers returning from Iraq and Afghanistan to the point where over 50 percent of those that are returning with major limb loss do have heterotopic bone formation.
[Dore Mobley] What’s the prevailing theory on why heterotopic ossification occurs? 
[Col.  Pasquina] We really don’t know that. There are many different theories, one obviously based on mechanism, is the fact that blast injury causes significant soft tissue injury or damage around the bone and so do fragments of the bone lodge into the soft tissues and then therefore grow? Theres also some theories that Mezinkimer stem cells that are in the soft tissue somehow during the trauma start differentiating into bone cells and then forming bone. Other theories are that potentially ischemia or potentially trauma caused from high-velocity irrigation or even some of the suction dressings that we use may somehow stimulate bone growing where it shouldn’t be growing.

[Dore Mobley] What are the current treatments for the condition?

[Col. Pasquina] Well the traditional treatments for heterotopic bone formation or heterotopic ossification really are based on simple principles as range of motion and strengthening exercises as you’ll see in physical therapy. We also treat them with anti-inflammatory medicines, and if the location of the heterotopic bone interferes with prosthetic socket fitting, then we make significant modifications to the socket to help accommodate that excess bone formation. 
[Dore Mobley] What if these treatments don’t work? 
[Col. Pasquina] We have had some success in individuals with a surgical excision of the heterotopic bone formation, so we try all these conservative methods, but if they don’t work, surgery is an option. The challenges with performing  surgery, as you could imagine, is that you are causing more tissue damage, and if tissue damage was the cause of the heterotopic bone formation then, well, you just have that bone reforming or even forming worse than what it was before. We have not seen that, but what we typically do is wait until that bone is mature before removing it, and then after the surgery is performed, treating with an anti-inflammatory medicine to help prevent the recurrence of the heterotopic bone formation.

[Dore Mobley] What are the current theories that are being tested in the ongoing research?

[Col. Pasquina] There is a significant amount of research, as you could imagine. Its occurrence or incidence in over 60 percent of our combat casualties therefore makes it a very important topic for our researchers within the Department of Defense as well as in the  Department of Veteran Affairs. Understanding the basic science as to why that bone forms becomes increasingly important. What the interesting challenge is that many of these combat servicemembers also have broken bones and fractures, so how do you promote bone healing where it is supposed to or bone formation where it is supposed to and bone to not form where it’s not supposed to. So understanding the basic science as to what stimulate bones growth and what inhibits bone growth, I think, is where most of our research needs to be focused right now.
[Dore Mobley]  Thank you, Colonel Pasquina. Is there anything else you’d like to add for our listeners? 
[Col. Pasquina] Heterotopic ossification is just one of the many challenges facing our injured servicemembers and their families, particularly those with combat-related amputation. Many of our injured servicemembers have co-injuries, comorbid injuries, such as traumatic brain injury, spinal cord injury, and behavioral health issues, such as posttraumatic stress disorder, depression, or anxiety, so all of these can complicate and make the rehabilitation process much more challenging. All I can say is that on behalf of all the providers at Walter Reed, it’s really an honor to take care of our injured servicemember s and their families and really inspiring to see their courage, determination, and resilience. 
[Dore Mobley] We’ve been talking today about heterotopic ossification, a topic discussed in JRRD volume 48, issue 1. Read the article prompting this discussion online at www.rehab.research.va.gov/JRRD. The article is by Melcer and his coauthors. It describes radiographic and symptomatic evidence of heterotopic ossification in 27 OIF/OEF servicemembers with combat-related amputation. Please submit your comments on this podcast to vhajrrdinfo@va.gov. For JRRD, thanks for listening. 
