Regenerating Bone In
Wounded Warriors
REGENERATING LARGE SEGMENTS OF BONE FOLLOWING A TRAUMATIC COMBAT INJURY IS ONE OF THE
MOST CHALLENGING MEDICAL PROBLEMS FACING
WOUNDED WARRIORS TODAY. INJURIES RESULTING
IN THE LOSS OF BONE ARE SEVERE AND COMPLEX
IN NATURE, MAKING TREATMENT DIFFICULT AND
SOMETIMES IMPOSSIBLE.
Among the many therapies currently in development to
address these injuries are those that promote regeneration
of bone and restoration of function by using donor bone
tissue and marrow, otherwise known as an allogeneic
tissue transplant. However, these techniques require lifelong immunosuppression in the patient, which can lead to
increased infections and a greatly reduced quality of life.
Geneva Researcher LTC Luis Alvarez, PhD, Principal
Investigator and Founder of the Regenerative Biology
Research Group at the National Cancer Institute, is
researching how to stimulate bone regeneration in wounded
warriors without the use of a donor, thus eliminating the
risk of life-long immunosuppression. In 2011, Dr. Alvarez
began a study with The Geneva Foundation that examined
methods to stimulate the expansion of mesenchymal stem
cells (MSCs), stem cells that are capable of differentiating
into bone precursors, at the injury site. However, the
relative scarcity of MSCs in bone marrow (less than 0.01%
of all nucleated bone marrow cells ) prohibits widespread
therapeutic use in most cases. The development of methods
to expand a patient’s own MSCs at an injury site holds great

promise for bone regeneration and subsequent quality of life
in the wounded warrior. In addition to regenerating bone
MSCs also serve as supportive cells that play an important
role in regulating the immune system and inflammation.

This platform technology now allows orthopedic implants
to be rendered biologically active and able to support
bone regeneration to an extent not previously possible.

In 2013, Dr. Alvarez’s study made notable progress by
discovering a novel peptide sequence that enabled retention
of growth factors at the injury site, thus increasing MSC
production. As the unstable wound environment presents
unique and specific challenges for proliferating MSCs, LTC
Alvarez’s discovery has significant implications for bone
regeneration as a whole. This platform technology now
allows orthopedic implants to be rendered biologically
active and able to support bone regeneration to an extent
not previously possible.
By regenerating large segments of anatomically shaped,
patient-specific, functional human bone from engineered
MSCs, Dr. Alvarez’s research has tremendous potential to
transform bone reconstruction to treat congenital defects,
cancers, and traumatic injuries in civilian and military
populations. Currently, LTC Alvarez is devoting time to
advance this platform technology into preclinical trials for
segmental bone defects and spinal fusion applications.
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Treating Depression
Via Telehealth
DESPITE INCREASED MENTAL HEALTH PROBLEMS IN
THE MILITARY, IT IS ESTIMATED THAT ONLY 23–40% OF
THOSE DIAGNOSED WITH PSYCHIATRIC DISORDERS
SOUGHT TREATMENT IN THE YEAR PRIOR. PEOPLE
FACE MANY OBSTACLES IN SEEKING TRADITIONAL
MENTAL HEALTH TREATMENTS, INCLUDING GEOGRAPHIC, LOGISTICAL, AND FINANCIAL SETBACKS.
THESE OBSTACLES ARE ONLY AMPLIFIED IN MILITARY
POPULATIONS, WHERE THE STIGMA OF MENTAL ILLNESS
ENCOURAGES A CULTURE OF SILENT SUFFERING. THE
QUESTION REMAINS - HOW DO THOSE IN NEED
RECEIVE THE CARE THEY NEED, ESPECIALLY AMONG
POPULATIONS THAT NEED IT THE MOST?
The use of tele-behavioral health (TBH), via the internet,
to support remote mental health care has the potential to
reduce many of the barriers preventing those in need from
pursuing or accessing care, and can be highly effective in
the treatment of depression and other mental health issues.
TBH treatments have several advantages over traditional inperson care, including increased, 24/7 access to care services,
which is particularly important for patients living in remote
or underserved areas. Patients are also able to receive
care in the comfort, convenience, and privacy of their own
homes, which is advantageous for patients who perceive the
stigma surrounding traditional, in-person mental health care.

TBH treatments to treat depression among military service
members and veterans. This study compares two randomlyassigned groups of soldiers and veterans with depression.
One group receives mental health treatment via webcam,
while the other group receives treatment delivered in
a traditional, in-person format. The investigators have
hypothesized that the quality of care, clinical outcomes,
degree of safety, and patient satisfaction will be equivalent
between these two groups. Preliminary results suggest that
the delivery of TBH treatment is feasible, safe, and has
positive treatment outcomes.
The use of in-home, web-based TBH treatments has the
potential to dramatically increase the availability and access
to mental health care within the military population. This
could make a significant contribution in addressing the
current and future health needs of all service members,
helping to ensure the well-being of our military forces,
wherever they are located.

The use of in-home , web-based TBH treatments has
the potential to dramatically increase the availability
and access to mental health care within the militar y
population.

In 2011, Drs. Gregory Gahm and David Luxton initiated a
study to evaluate the effectiveness of in-home, web-based
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