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ince 1952, the US Army Institute of Surgical Research
(USAISR) Burn Center has provided comprehensive care
for patients who have sustained severe thermal trauma, inha-
lation injury, and other diseases related to burn trauma. The
Army Burn Center serves the entire population encompassed
by the military health care system as well as veterans and ci-
vilian emergency patients requiring burn center care within the
26,000-sq mi trauma service area surrounding San Antonio,
Texas. US military engagement following the events of 9/11
markedly changed the number and type of patients with burn
injury treated at our center and the system used to care for them.
We report our experience and summarize the most noteworthy
changes in practice implemented during these 10 years of war.
As the number of patients admitted to our center rose
during the decade of combat operations, the mix of military
versus civilian patients varied considerably (Fig. 1). The first
military casualty from overseas contingency operations, ini-
tially referred to as the Global War on Terrorism, arrived at our
burn center in March 2003; between the start of Operation
Enduring Freedom in October 2001 and March 2003, there
were no combat-related injuries warranting burn center care'
(Table 1). The mechanism of thermal injury among those
evacuated from Iraq and Afghanistan was predominantly from
fire and flame injury related to effects of explosives; however,
other noncombat-related injuries predominated during the
early part of the engagement.? Explosions represent the single
largest mechanism of injury for combat-related burn casual-
ties® (Fig. 2).
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USAISR Burn Center relies on the concerted efforts of a mul-
tidisciplinary team of professionals to accomplish its mission.
The interdisciplinary team is composed of 20 different occupa-
tional specialties, either assigned as military personnel or used
as federal civilians or contract personnel (Table 2). Continuous
collaboration and communication among a multidisciplinary
staff are crucial for success and typify leading burn centers.
The cornerstone of communication is daily multidisciplinary
rounds, which include bedside presentation of all patients. The
team is able to simultaneously correlate physical and labo-
ratory data, radiographic assessment, and consultant recom-
mendations to solidify the care plan approved by the attending
physician relatively early in the day. This patient-centered
process improves communication, increases both efficiency
and productivity, and has repeatedly been highlighted as a
best practice within the facility.

Nursing Staff

At the very core of the Burn Center reside nursing pro-
fessionals representing a wide range of expertise and training.
Among the approximately 100 registered nurses (RNs), both
military and civilian, working at the Burn Center, 12 serve as
critical care registered nurses and 5 as advanced practice nurses
with critical care nurse specialist certification. The nursing
staff also includes 70 licensed vocational nurses and 6 certified
nursing assistants.

Burn care, like other specialty care, requires unique
skills and knowledge not rapidly acquired or produced. Burn
nursing includes intricate wound care, management of highly
complex patients, and the requirement to maintain proficiency
in multiple advanced technologies. The ability to provide burn
care to large numbers of casualties, either locally or as a
forward-deployed augmentation package, demands a highly
experienced core staff that can be supplemented as necessary
to respond to rapid influx of patients. A dramatic increase in
staffing occurred during the first year of combat operations in
Iraq and required an enormous commitment from staff at all
levels to orient and train personnel previously unfamiliar with
burn care.

Medical Staff

Physicians working at the military’s burn center are
predominantly general surgeons board certified in surgery with
additional training in plastic surgery, trauma, and/or surgical
critical care. Physicians specialized in anesthesiology, medi-
cal intensive care, physical medicine and rehabilitation, and
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Figure 1. Burn Center admissions October 2001 through
October 2011.
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pathology comprise the remainder of the medical staff; all
physicians, regardless of specialty, are actively engaged in
collaborative clinical research. The incorporation of a medical
intensivist and physiatrist in 2005 greatly expanded our abil-
ity to provide comprehensive care on multiple levels.

Coinciding closely with the expanded workload that
followed 9/11, certified physician assistants (PAs) proved
themselves to be an indispensable part of clinical operations.
Serving as midlevel providers, the group grew from just one
PA in 2001 to six full-time PAs by 2011. Their role includes
almost every aspect of the surgical care at the burn center, in-
cluding on-call coverage in the burn intensive care unit (BICU),
first-assistant roles in the operating room (OR), and manage-
ment of patients in the ward and in the outpatient clinic.

ACUTE CARE

Civilian emergency patients are admitted to the burn
center for acute care via three routes: through the emergency
department of our Level 1 trauma center, through the burn
clinic, or in transfer from an outside facility. Patients who ar-
rive after receiving their initial care at an outside hospital are
accepted in transfer using a regional referral system, which
encompasses 53 hospitals from 22 counties surrounding San
Antonio. A centralized coordination center connects the re-
ferring physician with the burn surgery attending physician
on call to facilitate rapid acceptance and transfer of patients
meeting transfer criteria as outlined by the South Texas Re-
gional Advisory Council for trauma care.

Military casualties with burns and other soft tissue
trauma or illness are accepted using a system that spans the

TABLE 1. Patient Demographics

Patients n Mean Age,y Mean Percent TBS Mean ISS

Military (OCO) 895 25.4 (18 52) 152 (0 95) 12.3 (0 75)

Military 168 26.9 (18 50) 11.0 (0 84) 7.3 (0 51)
(non-OCO)

Beneficiaries 181  48.7 (1 81) 7.8 (0 69) 4.8 (0 41)

Civilian 2,599 419 (1 94) 12.2 (0 100) 7.5 (0 75)
emergency

Total 3,843 37.7(1 94) 12.6 (0 100) 9.0 (0 75)

OCO, overseas contingency operation.

Figure 2. Burn amputee.

globe. The Global Patient Movement Regulating Center co-
ordinates worldwide evacuation of military casualties. Military
health care providers worldwide may contact the burn cen-
ter via telephone or e-mail to receive consultation from Burn
Center surgeons and acceptance of referrals for transfer.
Between January 2005 and October 2011, this worldwide

TABLE 2. Clinical Staff by Specialty Certification

Nursing
RN*
Licensed vocational nurse
Certified nursing assistant
OR
Anesthesiologist
Anesthesia technician
OR Technician
Rehabilitation
Physical medicine and rehabilitation
Physical therapist and assistant
Occupational therapy and assistant
RT
Certified respiratory therapist
Registered respiratory therapist
Clinical nutrition
Registered dietician
Dietary technician
Social work and case management
Licensed clinical social worker
Intensive care
Medical intensivist (medical critical care)
Surgical intensivist (surgical critical care)
Surgery
General surgeon
Plastic and reconstructive surgeon
Physician assistant

*RN subspecialization at our center includes critical care registered nurse, psychi-
atric clinical nurse specialist, OR nurse, infection control, and case management.
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electronic consultation service was used 159 times, with an
average reply time of less than 4 hours.

Patients with burns requiring formal resuscitation are
generally admitted to our BICU. Other patients routinely ad-
mitted to the BICU include those with inhalation injury,
chemical injury, extensive soft tissue diseases requiring re-
suscitation, and those with coincident soft tissue trauma re-
quiring immediate surgical treatment. BICU care during the
initial 24 hours after burn remains extremely challenging be-
cause resuscitation must balance the need to perfuse end
organs while not contributing to overresuscitation morbidity
and/or mortality such as extremity or abdominal compartment
syndromes.*~® During the past 10 years of conflict in both the
Iraqi and Afghan theaters, it has become clear that fluid re-
suscitation should be carefully managed during global evacu-
ation where multiple patient transfers between providers can
disrupt the continuity of the initial resuscitation.”?

The Modified Brooke formula (lactated Ringer’s solu-
tion at 2 mL/kg/percent total burn surface area [TBS] divided
over the first 24 hours] has been shown to reduce the amount
of fluid given to the patient with burn injury when used as
starting point for resuscitation compared with the Parkland
formula (lactated Ringer’s solution at 4 mL/kg/percent TBS
divided over the first 24 hours) with adequate support of end-
organ perfusion as measured by adequate urine output.’~!'! In
a collective effort to standardize initial burn care provided in
the combat zone and throughout the evacuation process, a
theater clinical practice guideline (CPG) for burn resuscitation
and accompanying burn resuscitation flow sheet (BRF) were
developed in 2006. Refinement to this CPG has included de-
velopment of a less difficult resuscitation fluid volume cal-
culation termed the Rule of Ten.'? Education regarding the
intended use of the CPG and the BRF was provided through
multiple predeployment courses. The CPG and the BRF facili-
tated theater-wide standardization of care for the burn casualty
and resulted in improved outcomes for wounded warriors. %13

Extending the CPG and the BREF, the USAISR devel-
oped Burn Resuscitation Decision Support (BRDSS) software,
which automates calculations of adjustments to fluid resusci-
tation rate based on urine output. In calculating a proposed
change, the BRDSS takes into account previous intravenous
fluid resuscitation and urine output and limits adjustments to
+25% to avoid boluses of fluid, which promote edema forma-
tion and may lead to resuscitation morbidity. Our group dem-
onstrated that use of BRDSS in the BICU can result in improved
fluid management of severely burned patients as measured by
reduced infusion volume, increased accuracy in urinary out-
put targets, and reduced mortality compared with historical
controls.!*!3 Use of computerized decision support systems
is well incorporated into our daily practice; work is underway
to obtain clearance from the US Food and Drug Administra-
tion to allow worldwide deployment of BRDSS software.

Routine use of minimally invasive hemodynamic mon-
itoring was instituted at our center in 2005. Vigileo technology
(Edwards Lifescience, CA) was adopted to provide cardiac
function data to include cardiac output and vascular resistance.
Vigileo also calculates the stroke volume variability, which
can be trended to assist with estimation of volume respon-
siveness. The CRITICORE digital urimeter and thermometer

© 2012 Lippincott Williams & Wilkins

(Bard Medical, Covington, GA) was incorporated into to our
BICU practice in 2004 and became an integral component of
our burn resuscitation practice.

Management of acute kidney injury (AKI) remains a
challenge for the provider caring for patients with severe
burns, with reported mortality for patients with burn injury
exceeding 80%. We recently reported that the incidence of
AKI in our burn population burn was as high as 33%.16°1°
Actions taken to address this problem included the selective
use of continuous renal replacement therapy and fenoldopam.
In November 2005, we implemented a continuous renal re-
placement therapy program organic to the BICU to support
those with severe AKI. Before this time, the use of conven-
tional intermittent hemodialysis was limited because of the
hemodynamic challenges associated with the technique. Our
group demonstrated that the application of continuous veno-
venous hemofiltration in adult patients with severe burns and
AKI was associated with a 28-day decrease in hospital mor-
tality when compared with historical controls, and clinical
improvement was noted in patients with shock and acute lung
injury and adult respiratory distress syndrome (ARDS).!%!7

The apparent benefit of hemofiltration among burn casu-
alties with AKI, specifically in those with concomitant septic
shock, resulted in the American Burn Association’s supporting
a multicenter trial to evaluate continuous venovenous hemofil-
tration in patients with burns. Fenoldopam mesylate is a se-
lective dopamine 1 receptor agonist found to be helpful in
preserving renal function, which can decrease the need for renal
replacement therapy and improve outcomes in critically ill
patients.2® Our experience with the off-label use of fenoldo-
pam for AKI in patients with burn injury has been largely
positive.?!

RESPIRATORY THERAPY

An integrated respiratory therapy (RT) department com-
posed of both certified respiratory therapists and registered res-
piratory therapists provides comprehensive pulmonary support
for all patients admitted to the burn center.?? All staff RTs
maintain proficiency in the use of multiple modes of ventilator
support, including airway pressure release ventilation, high-
frequency percussive ventilation (HFPV), high-frequency os-
cillatory ventilation, as well as more traditional modes to
support patients with inhalation injury and ARDS.?24

The VDR-4 (Percussionaire, Sandpoint, ID), providing
HFPV, remains a principal ventilator used within our burn cen-
ter.> In those requiring mechanical ventilation, we demon-
strated in a randomized control trial that HFPV resulted in
outcomes no different from the widely adopted low-tidal vol-
ume strategy. Among patients with burn injury, especially
those with smoke inhalation injury, HFPV may be preferred
over a low-tidal volume strategy because most patients in the
low-tidal volume arm did not tolerate this technique and re-
quired rescue ventilation.?® For those patients who progress
to ARDS, our center has increasingly used proning and/or
inhaled nitric oxide as recently reported by Hale et al.>” We
currently implement inhaled nitric oxide therapy using the
INOMAX device (Ikaria, Hampton, NJ) with both HFPV and
traditional ventilatory support modes.
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Frequent use of fiberoptic bronchoscopy, bronchoalveolar
lavage, is readily supported by the burn center’s RT department.
Point-of-care arterial blood gas laboratory testing is immedi-
ately available in both the BICU and the OR; arterial blood gas
testing was enhanced by the addition of lactate measurement.

BURN FLIGHT TEAM

One of the most unique and valued components of the
USAISR Burn Center when compared with other centers is its
integral flight team. The Army’s burn flight team is a key and
essential element within the very core of the burn center itself.
Comprising military officers and noncommissioned officers as-
signed to the USAISR, the team consists of surgeons, critical
care nurses at both the registered nurse and licensed vocational
nurse level, and respiratory therapists. These individuals work
daily in the BICU and are therefore continuously prepared to
care for a critically injured burn casualty.

Since the 1950s, the burn flight team has provided world-
wide transport of 365 patients with severe burn injuries and as-
sociated trauma.?® Coupled with advanced medical equipment
and long-range aircraft such as the US Air Force C17 Globe-
master, the team provides the capability of a transportable
BICU with global reach.2%2° This system of selectively using
specialized medical transport for the intercontinental evacua-
tion of patients with severe burn injury has proven itself to be
safe and effective.

Wound Care

Care of the unexcised burn and dressing of donor sites
and fresh grafts remains a focus of wound care in any burn
center. The use of topical antimicrobial creams such silver sul-
fadiazine (Silvadene, Flamazine) or mafenide acetate (Sulfa-
mylon) remains widespread. The introduction of silver nylon
dressings such as Silverlon and Silverseal provided new options
for the provider caring for burn casualties at all echelons of
care.? Similarly, negative-pressure wound treatment systems
such as the Vacuum-Assisted Closure (V.A.C) system (KCI,
San Antonio) have been adopted for use in the field of burn
care as surgeons sought to prepare wound beds and secure
fresh grafts to the excised wound bed.?! Accurate documen-
tation of the initial injury and progression of the wound heal-
ing process is facilitated by use of the USAISR’s WoundFlow
mapping software.

Infection Control

Prevention and treatment of infection related to survival of
patients with burn injury demands constant and focused atten-
tion from a dedicated infection control nurse, working closely
with infectious disease consultants.3? Attention to hand wash-
ing practices, monitored and reported on an interval basis, is
crucial. Equally important are measures designed to minimize
central line—associated bloodstream infections, catheter-related
urinary tract infections, and ventilator-associated pneumonia.

Perioperative Care

Three board-certified anesthesiologists, working full
time at the USAISR, provide perioperative resuscitation and
airway 33 Advances in airway management include the in-
creased use of video laryngoscopy and numerous supraglottic
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airway devices to assist with oxygenation and ventilation in
the burn OR along with a wide array of innovative management
techniques. Intraoperative hemodynamic monitoring includes
the use of transesophageal echocardiography and noninvasive
continuous hemoglobin monitoring combined with minimally
invasive cardiac output monitoring.

Advances in hemostatic resuscitation strategies and trans-
fusion practices include the use of thromboelastography peri-
operatively combined with hemostatic transfusion practices
learned during recent military support operations. Deliberate
or permissive hypotension may be coupled with acute normo-
volemic hemodilution and thromboelastography-guided com-
ponent-specific transfusion to facilitate our goal of hemostatic
resuscitation. Expert anesthesia care ensures a smooth and pain-
free wakeup, decreasing excessive movement, which may re-
sult in graft shear or loss and worsened surgical outcomes. Our
armamentarium to optimize analgesia includes neuraxial ap-
proaches to perioperative analgesia, peripheral nerve blocks,
immersive virtual reality, acupuncture, and the application of
topical anesthetics.

In 2008, we identified a population of patients who be-
came dependent on high doses of oral narcotics for daily pain
management. A program to assist the patients in reducing their
medication requirement was developed using ultra-rapid opi-
oid detoxification under anesthesia as reported by our group
in 2011.3* Our experience with the ultra-rapid opioid detoxi-
fication under anesthesia process demonstrated successful re-
alization of one of our goals for the opioid-dependent patients
with burn injury—to simultaneously reclaim control of their
lives and be relieved of severe pain.

Perioperative nurses and OR technicians assigned to the
burn ORs are expert not only in all aspects of intraoperative
care but also in the proper management of resources such as
allograft and biosynthetic materials such as Integra. The im-
portance of their role in the proper implementation of research
protocols conducted in our OR cannot be overlooked.

Surgical Treatment

Surgical procedures are generally classified as acute
wound care or reconstructive. Early excision and grafting has
been shown to decrease the incidence of sepsis and invasive
wound complications, although its effect on overall mortality
has not yet been validated. It is now common practice to per-
form early and, when possible, complete excision within 3 days
of admission on all patients admitted to our burn center. Mili-
tary casualties evacuated from Iraq and Afghanistan generally
undergo excision and grafting procedures shortly after their ar-
rival at our facility.>

Wolf et al.? reported that despite longer time from injury
to burn center arrival as well as higher Injury Severity Score
(ISS) and higher incidence of inhalation injury, there was no
difference in mortality between military and a similar cohort
of civilian burn injuries. This finding is most likely the result
of multiple interventions, most of which have been standard-
ized, to include early closure of the wound coupled with im-
provements in critical care.

The goal of surgical reconstruction of burn survivors is
to restore form and function. Burn and plastic surgeons work
among members of the multidisciplinary team to formulate
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an operative plan individualized for each patient’s priorities.
Local tissues are often insufficient and scarred; vascular sup-
ply may be compromised; and burned skin simply does not
possess the characteristics of normal skin. Not infrequently,
flaps consisting of previously burned skin have to be used for
reconstruction.

Among 864 active-duty patients admitted to the burn
center from 2003 to 2010, 491 patients (57%) underwent acute
excision and grafting (Table 1). Among them, 299 (61%) re-
turned to our center for elective reconstructive procedures.
This number is likely an underestimation of the true rate of
reconstruction because the patients from the latter years are
just returning now for their presurgical evaluations. Never-
theless, this retention rate is higher than that seen among ci-
vilian burn centers and likely reflects a patient population that
is young, active, and provided with easy access to an aggres-
sive rehabilitation program.

As predicted from the injury pattern, the head and neck
and the upper extremities bear the brunt of the reconstructive
burden: 70% of reconstructive operations are localized to the
face and upper extremities compared with 30% on the trunk
and lower extremities (Fig. 2). Full-thickness burn to the face
and neck results in stigmata, which can include some or all of
the following: lower eyelid ectropion, short nose with ala
flaring, short retruded upper lip, lower lip eversion, loss of jaw
line definition, and lack of neck extension. In the upper ex-
tremities, axillary, elbow, wrist, and web space contractures
are common. During the past decade, our center has seen in-
creasing use of the pulse-dye laser, either alone or in com-
bination with surgical releases, to improve scar appearance
and pliability.>® Among a subpopulation of severely burned
patients, reconstructive procedures continue to this day, more
than 8 years after their date of injury and likely for many more
years. Common techniques include scar releases in the form of
local tissue rearrangements (Z-plasties), skin grafts, pedicle
flaps, and microvascular free flaps.3”

Many patients commence the reconstructive phase of
their comprehensive burn care several months to a year after
burn to allow for scar maturation as well as reassimilation to
life outside of the burn center. There are, however, clear cir-
cumstances that dictate earlier surgical interventions such as
correction of ectropion to prevent exposure keratitis, correc-
tion of microstomia to improve dental hygiene and nutrition,
and coverage of exposed bone, tendons, or nerves often seen
on bony prominences on the hands, wrists, and elbows to pre-
serve limb. While these procedures are performed before dis-
charge from the hospital, the burden of the disease extends for
several years after injury. Research in the use of adipose-derived
stem cells harvested from discarded specimens or liposuction fat,
injected under early or late burn scars, are currently being in-
vestigated.>® The goal of our research effort is to improve the
outcome afforded by current therapies in the form of better
results, as well as fewer and less invasive procedures.

BURN REHABILITATION SERVICE

The burn rehabilitation service consists of physical thera-
pists, occupational therapists, physical therapy assistants, and
certified occupational therapy assistants; a small number of

© 2012 Lippincott Williams & Wilkins

therapists are also certified as hand therapists. A physician
who is board certified in Physical Medicine and Rehabilitation
serves as the medical director for the service and as chief of
the burn outpatient clinic. The burn rehabilitation service pro-
vides comprehensive therapy for all patients admitted to the
Burn Center 7 days a week; all patients are assessed, and a plan
of therapy is developed within 24 hours of admissions.

War casualties present unique challenges to the reha-
bilitation team, including managing the combination of burns
and other complex injuries.>® One of second-order effects of
improved combat casualty care is survivors with greater dis-
abilities, exemplified by those warriors who return from war
with amputations involving one, two, three, or even four ex-
tremities. The combination of mangled extremities and burns
results in an extreme challenge for the surgeon, rehabilitation
therapist, and prosthetist alike. Initial coverage of the exposed
bone is complicated by the lack of healthy skin. Excision of
the burn skin overlying and amputated limb results in less than
optimal coverage for the healing wound. The lack of pliable
skin, often replaced by split-thickness skin graft, results in an
enormous challenge for the prosthetist as he strives to create
the ideal prosthesis.

Hand burns are among the most devastating injuries re-
lated to effects of scarring.***! Analysis of combat burn ca-
sualties early in the war identified hand burns among those
injuries with great potential for prevention and mitigation.
Burn therapists are renowned for developing innovative and
effective methods of assisting patients in overcoming devastat-
ing injuries and lifelong disability; fabrication of customized
splints, face masks, and assist devices are key components
to therapy.*?

CONSULTANT SERVICES

Registered dieticians play a crucial role in ensuring early
and sustained nutritional support for burn casualties at all
phases of their recovery. Improvements in enteral nutrition
include tailoring formulations to best meet the needs of our
patients and a focused research program to improve our ability
to measure nutritional requirements and consistently meet di-
etary goals. Licensed clinical social workers are instrumen-
tal in providing comprehensive support for patients and their
families through an often lengthy hospitalization followed by
adaptation to lifelong disability.

In the addition to assigned faculty, the Burn Center is
fortunate to benefit from the many consultant services re-
quired of a Level 1 trauma center. Training programs in or-
thopedic surgery and ophthalmology provide both immediate
consultative services and clinical research collaboration. These
relationships have proven essential when caring for war casual-
ties with complex polytrauma including one or more amputa-
tions, open fractures, soft tissue injury, eye injuries, and burns.

MILITARY DEPLOYMENT

Although the primary clinical and research responsibil-
ities of USAISR providers reside at our burn center, service
in the deployed environment remains both a responsibility and
an honor for all uniformed health care providers; the value of
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maintaining currency in the practice of deployed combat ca-
sualty care cannot be overstated. Much of the insight gained
and many of the advances propagated by the Institute since
2001 would not have been feasible without a clinical and re-
search presence on the ground in Iraq and Afghanistan.

Between August 2004 and September 2011, a total of
15 physicians were deployed to Iraq from the USAISR. Gen-
erally assigned to the combat support hospital at Ibn Sina
Hospital in Baghdad, the physicians served at the epicenter for
trauma and burn care within Iraq until it was returned to Iraqi
management in 2009. By April 2010, deployment of USAISR
physicians shifted from Iraq to Afghanistan, where USAISR
personnel are currently serving in both clinical and research
capacities.

EDUCATION AND TRAINING

Maintaining a cadre of military medical providers
equipped with the knowledge necessary to care for critically
injured burn casualties requires a comprehensive education
program for all levels of providers. Being able to contribute to
graduate medical education programs in the campus is among
the tangible benefits of the military’s burn center serving the
South Texas region as a referral center. Since 2001, more
than 400 residents in general surgery, orthopedic surgery, and
emergency medicine from across the country have completed
month-long rotation in our burn service; more than 50 fellows
in surgical, anesthesia, pulmonary, and medical critical care
served one or more months in the BICU.

In 2003, the USAISR Burn Center formalized its clini-
cal fellowship in burn surgery, establishing a year-long cur-
riculum to train military and civilian postgraduate surgeons in
the art and science of burn care; the fellowship is an additio-
nal evidence of its commitment to ensuring a stable cadre of
physician leaders in burn care for the Department of Defense
as well as the civilian community. Since 2003, 12 surgeons
from the Army, Navy, Air Force, and civilian institutions have
completed the fellowship.

To ensure optimization of our clinical practice, we rely
on a robust performance improvement program to maintain
our standards and meet National Patient Safety Goals. De-
tailed analysis of all patient morbidity and mortality, including
postmortem examination, remains an integral component of
our performance improvement process and is greatly facili-
tated by the expertise of a full-time pathologist.*>44

Burn Prevention

Burn prevention, generally through education and com-
munity outreach, is a key function of a verified burn center. As
the sole burn center for the military health care system, our
scope of purpose regarding burn prevention applies to all as-
pects of military life. Our collaborative efforts with other US
agencies expanded to include Program Executive Office Soldier
and the laboratories at Natick, Maryland, which led the effort
to develop and field a new generation of fire-resistant uniforms
for our soldiers. Efforts such as the development and fielding
of the army combat shirt have contributed to decline in the
number and severity of burn injuries.
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Modernization

Since BAMC opened its new facility in 1996, it in-
cluded a modern burn center that included 16 ICU beds and a
24-bed subacute ward, one dedicated OR, and a small reha-
bilitation gym. It was anticipated that this unit would meet
mission requirements for many years to come. Ongoing US
military operations following 9/11, combined with population
growth in Texas, proved the 1996 facility to be too small.
Following a major expansion project, the phased transition of
the Burn Center, along with San Antonio Military Medical
Center’s Level 1 trauma center, into a seven-story tower was
completed in May 2012 (Fig. 3).

The military’s Burn Center now occupies more than
140,000 sq ft of contiguous space on the fourth floor of San
Antonio Military Medical Center. The patient-centered design,
using input from both patients and staff members, includes
complete modernization of the 16-bed BICU, marked expan-
sion of the burn rehabilitation unit, incorporation of a dedi-
cated outpatient clinic, and the addition of a second OR suite.

Each BICU room is adjoined to a large anteroom that
serves as a control point to facilitate infection control practices
before the patient care area is entered. Installed within the
anteroom are multiple monitors connected to both the patient
monitoring system, servers for the electronic health record,
and systems supporting clinical research and decision sup-
port systems. Advanced electronic support such as this led to
BAMC being named a “Most Wired Facility” in 2012.43

CLINICAL RESEARCH

The Clinical Trials Task Area is centrally located within
the Burn Center; its clinical laboratory is located within the
BICU. The mission of the Clinical Trials Task Area is to im-
plement prospective research focused on optimizing combat
casualty care for those who have sustained burns and other
traumatic injuries. Current studies focused on wound healing
include assessments of ReCell and StrataGraf, both in col-
laboration with the Armed Forces Institute of Regenerative
Medicine.

The Combat Casualty Care Engineering Task Area main-
tains a constant presence within the Burn Center (Fig. 4). Its
research team is actively involved in all aspects of BRDSS,
electronic wound mapping, and data collection and integration

Figure 3. Acute care in the BICU.
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USAISR Burn Center on the fourth floor of
new San Antonio Military Medical Center

Figure 4. USAISR Burn Center at San Antonio Military Medical
Center.

to augment clinical decision making.!*!> As the science of
nursing continues to expand, so has the emphasis placed on
capturing knowledge gained in both the deployed and the
stateside environments. The Combat Casualty Care Nursing
Research Task Area was established to capture the lessons
learned and expand the capabilities of nurses at all levels of
care, from combat, during en route care, and on to in-patient
status at the definitive care facility.

All personnel permanently assigned to the Burn Cen-
ter are afforded opportunities for clinical research. Clinicians
work closely with the USAISR’s scientists to design and im-
plement translational research related to combat casualty care.
During the past 10 years, clinical staff contributed to more
than 200 peer-reviewed publications, of which more than
75 discussed burn care. Knowledge gained throughout the
war has been shared through presentations at all levels, na-
tionally and abroad. Presentations by Burn Center staff at
scientific assemblies have helped disseminate lessons learned
for those who will support future military operations as well
provide ongoing care at trauma and burn centers worldwide.

FUTURE DIRECTIONS

Lessons learned from our Burn Center’s support of
combat operations in Iraq and Afghanistan mandate that US
military medical support plans include robust capabilities for
the treatment of casualties with severe burns, inhalation in-
jury, and complex traumatic injuries. Continuous performance
improvement is necessary to ensure that we implement best
practices and stewardship of valuable resources. Ongoing
research projects remain focused on improving methods of
wound healing, reducing scarring and contracture, leveraging
technology to optimize resuscitation, and ultimately improving
both survival and long-term outcomes of all burn survivors.
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