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DOD paradigm shift in care of servicemembers with
major limb loss

INTRODUCTION

Military operations in Iraq and Afgha nistan present a multitude of chal -
lenges for the U.S. Armed Forces. Wh ether operating in an urban environ -
ment, such as Baghdad, or the rural mountains of Afghanistan, combat
military units need to be flexible to adapt to the constant changes on the bat-
tlefield. In support of th ese military operations, th e Military Health Care
System (MHCS) needs to be equally  flexible. Advances in body armor
expertly trained field medics, forward-area surgical support, and modernized
evacuation systems greatly increase co mbat wound survival rates. Despite
these advances, to date more than 4,000 servicemembers have died in the
line of duty and countless others have been injured. Military professionals
continue to serve their country far from their 1 oved ones in hostile environ -
ments and treacherous terrain. Many h ave served on multiple deploymen ts
and have witnessed horrific human tragedy. The MHCS remains committed
to these heroes and their families, notonly to provide the best healthcare that
is available today but to continually explore new technology and science to
deliver even better care tomorrow.

The majority of s evere injuries that occur in the combat theater result
from a b last. Blast injuries may occu r from the primary blast wave or the
secondary or tertiary effects caused by flying debris or violent displacement
of the individual. Given the relative vulnerability of the servicemember ’s
arms and legs, severe limb traumais frequently encountered. Although mod-
ern surgical reconstructive techniques have contri buted to a greater preser -
vation rate of limbs than possible in prior wars, many injured limbs still
require amputation. As of January 2010, more than 950 servicemembers
sustained one or more major limb amput ations from injuries sustained in
Iraq or Afghanistan. Serv icemembers with tr aumatic limb loss re present a
much different patient demographic than their civilian counterparts. More
than 85 percent of the servicemem bers who under go amputation because
of combat-related injuries are under the age of 35, whereas in the civilian
population more than 81 percent are ove r the age of 44. Additionally , most
amputations in the civilian population o ccur as a result of diseases such as
diabetes or peripheral va scular disease as opposed to the traumatic injuries
due to milita ry conflict. Further, while traumati ¢ amputations do occur in
civilian settings, the types of trauma and associated injuries are often much
different than those experienced by our military servicemembers.

xi



xii

JRRD, Volume 47, Number 4, 2010

EARLY CLINICAL CARE

Extremity wounds, especial ly those occurring as
the result of a blast, are extensively contaminated and
typically involve massive soft-tissue disruption.
Because of the complex nature of these wounds, mili-
tary surgeons work collaboratively with various sub -
specialists to perform innovative soft-tissue, bone,
nerve, muscle, and vascular grafts to preserve as
much of the limb as possible. For injuries that require
amputation, the precise level is often not defined until
weeks after the injury to allow for adequate wound
debridement and ensure tissue vitality. Every effort is
made to preserve as much limb length as possible,
including saving precious jo ints such as th e elbow
and knee to help maximize long-term functional out -
comes. Saving a joint may require the amputation to
be performed through the zone of injury, potentially
complicating soft tissue coverage and creating signifi-
cant challenges for achievi ng adequate prosthetic
socket fit and comfort. Considerable debate exists as
to the optimal level of amputation, particularly for the
transtibial versus Symes amputation, or a knee disar -
ticulation versus a transf emoral amputation. Involv -
ing rehabilitative  experts, prosthetists, and family
members in these surgical decisions often benefits the
patient, helping to ensur e realistic rehabilitation
expectations and fully e ngaging the patient and his/
her family on the road to recovery.

A lar ge percentage of injured servicemembers
have associated soft-tissue wounds at sites other than
that of the amputation. N onamputated limbs often
sustain fractures, nerve inju ries, and infections creat -
ing rehabilitation challenges, which need to be inte -
grated with the patient” s prosthetic fitting and
training. One-third of those with combat-related limb
loss als o suf fer from an  associated traumatic brain
injury, and one-fourth of t hose with traumatic limb
loss are also diagnosed ~ with posttraumatic stress
disorder, which may also ¢ ontribute to considerable
disability. Moreover, a hi gh percentage of service -
members returning from deployment experience a
significant number of psychosocial stressors that may
complicate their rehabilita tion. Therefore, healthcare
providers must be sensit  ive to these needs and

develop strategies to help  mitigate the ir n egative
effects on recovery and community reintegration.

MISSION AND VISION FOR CENTERS OF
EXCELLENCE FOR AMPUTATION CARE

In response to the unique needs of our military
population with limb loss, the Department of Defense
(DOD) established Centers of Excellence (COEs) for
Amputee Care at W alter Reed Army Medical Center
in Washington, DC; Brooke Army Medical Center in
San Antonio, Texas; and Naval Medical Center in San
Diego, California. These Centers were developed
under common mission and vision statements:

» Mission: Provide the highest quality of care to
these men and women who are willing to put their
lives in harm’s way in support of their country.

* Vision: Through the collaboration of a multidis -
ciplinary team, we will provide world-renowned
amputee care, assisting o0 ur patients a s they
return to the highest le vels of physical, psycho -
logical, and emotional function.

Although each of these centers has faced multiple
challenges sustaining operations in the face of
deployments, staffing shortages, bureaucratic obsta -
cles, and competing prioriti es, they continue to suc -
ceed by remaining focuse d on their mission and
through the continued unyielding public, private, and
Federal Government suppor t. The pr inciples th at
continue to guide these Centers of Excellence are
described in the following sections.

Holistic/Comprehensive Care

Instead of following th e tr aditional medic al
model of “dis ease-specific care,” each Center is
challenged to as sess each individual and his or h er
family as a “whole.” Therefore, a comprehensive
evaluation and treatment pl an is individualized to
address all existing issues simultaneously in an inte-
grated fashion, rather than waiting for one problem
to be resolved before addressing the next.
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Emphasis on Early Rehabilitation

The negative effects of deconditioning after sus -
taining multiple injuries can be severely debilitating,
ranging from muscle weakne ss and atrophy to | ife-
threatening events such as pulmonary embolism.
Moreover, impaired mobili ty and lack of independ -
ence negatively af fect psychological well-being and
recovery. Therefore, rehabilitation principles must be
incorporated with acute medical and surgical care.

Interdisciplinary Teamwork

The care of patients ~ with polytrauma often
involves medical, sur gical, and rehabilitation disci -
plines. Therefore, it is imperative to bring all subspe -
cialists together to deve lop an individualized and
integrated treatment plan. For an ef fective Amputee
Care Program, primary team members include physi-
cal medicine and rehabili tation, physical therapy ,
occupational therapy, orthopedics, prosthetics, and
nursing; in addition, equa lly important members
include pain management and behavioral health
experts, vocational rehabili tation specialists, speech-
language pathologists, p eer-support visitors, reha -
bilitation engineers , an d well-trained and compas -
sionate case managers . All are critical to the su ccess
of any program. Interdisci  plinary team mee tings
should occur regularly, and each team member must
take personal ownership of each patient’s well-being
and maximal recovery.

Continual Education

Given the frequency of staf f turnover and ever -
evolving changes in medical, surgical, and rehabili-
tation approaches, ongoi ng educational programs
for all medical disciplines need to be emphasized if
centers are to maintain excellence in care delivery.
This is often dif ficult, given competi ng priorities
and limited resources, b ut is critical for success
Leaders must continually assess the needs of those
within the program and  create opportunities for
their continued education and growth.

Sports and Recreational Activities

Historic reports from ea ch militar y c onflict
emphasize the need for incorporating sports and
recreation into the recovery of servicemembers with
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severe injuries such as limb loss. W e have found this
to be as true today as in  prior conflicts. Fortunately ,
today’s injured servicemembers can ben efit from the
pioneering efforts by veterans before them. The oppor-
tunities for participation in adaptive sports and recre -
ation that exist today virtually break down all access
barriers.

Maintaining a Therapeutic Milieu

At the early s tages of the war, significant pres -
sure exis ted to tr ansfer injur ed ser vicemembers to
medical facilities closest to their homes. However
historic reports have de  monstrated the nee d to
develop COEs to care  for this unique group of
patients. Care would not be possible at remote hospi-
tals throughout the United States because COEs pro-
vide clinical expertise that can only be achieved by
caring for a high volume of patients. These patients
also require the collaborati on of multiple specialists
from a variety of disciplines to develop creative solu-
tions to unique problems. In addition, a high volume
of patients all facin g similar problems creates a
healthy therapeutic milieu with imme asurable psy -
chological benefits for patie nts and their families. In
this environment, a newly injured patient is able to
recover alongside a fellow patient who may be
months out from their inju ry and working on higher
level skills than once t hought possible. W itnessing
such recoveries firstha nd creates a supportive and
motivating environment for each patient.

Active Research

Excellence in delivery of cutting-edge care for
servicemembers with ma jor traumatic limb loss is
both learned from expert s and discovered through
exploration. An active rese arch program is therefore
critical for any COE. As technology improves, oppor-
tunities for advancement in care delivery become pos-
sible by integrating scie nce and technology with
clinical care. Patients and clinicians work direc  tly
with researchers to push the limits of technology
resulting in new inter ventions to impr ove rec overy.
To be successful, however , research infrastructure
needs to be funded a  nd supported throughout the
institution. Additionally, mo re attention needs to be
placed on evaluating short- and long-term outcomes.
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COLLABORATION WITH THE
DEPARTMENT OF VETERANS AFFAIRS

In achievin g these prin ciples, DOD providers
involved in the care of severely injured service -
members have witnessed firsthand the importance
of forming collaborative relationships with other
institutions. Nowhere has th is been mor e r elevant
than in the inherent partne rship that exists between
the DOD and Department of Veterans Affairs (VA).
The DOD A mputee Care C OEs remain indebted to
the VA for its support in helping to build clinical,
educational, and res earch collaborations that con -
tinue to provide better opportunities for our injured
servicemembers. Today, Active Duty servicemem-
bers with severe injuries frequently receive their care
atboth V. A and DOD tr eatment f acilities. V A
employees are often em bedded in DOD medical
treatment facilities and DOD members in VA hospi-
tals. This p artnership remains critical to the contin -
ued commitment that both  organizations share in
providing lifelong care to our nation’s heroes, and it
should be preserved and cultivated.

Today marks a unique period in history, in which
modern science, advanced technology, and improved
material design are being brought together to revolu-
tionize the care for individuals with amputation. This
collaboration requires significant teamwork and part-
nership both across and with in different disciplines.
Modern medical research mu st reach out to all areas
of science, including thos e not traditionally associ -
ated with healthcare. Clinicians must clearly identify
and communicate the functiona I needs of pa tients to
engineers, biologists, com puter scientists, and sys -
tems engineers to achieve common goals. Further -
more, a mutual sharing of ideas between publ ic and
private universities, Federal agencies, and industry
partners is necessary to further advance the field.
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