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Wartime support for combat operations in the U.S. Central Command (U.S. CENTCOM)  transformed Landstuhl Regional Medical Center (LRMC) from a low-acuity community hospital in southern Germany into a bustling trauma center positioned at the center of the Department of Defense (DoD) global casualty care continuum.  
In 2004, a formal Trauma Program was created at LRMC to focus casualty care efforts by applying established civilian trauma care guidelines outlined by the American College of Surgeons (ACS) for the optimal care of injured patients.  LRMC’s motivation was, and remains, to systematically improve wartime casualty care on a local, as well as on a DoD-wide basis, so that every Wounded Warrior receives the best possible care today while striving towards even better care tomorrow.  
As the sole Level 4 hub for casualties evacuated from U.S. CENTCOM, LRMC treats all patients, trauma and non-trauma, evacuated from both combat theaters (Iraq and Afghanistan), to include coalition military members and civilian government employees and civilian contractors.  
Initially verified as an ACS Level II trauma center in 2007 and re-verified in 2010, LRMC is a both a founding and a cornerstone member of the DoD Joint Theater Trauma System (JTTS) created to optimize survival and functional recovery for every injured Soldier, Sailor, Airman and Marine.  
LRMC remains the only JTTS site that renders direct care to every casualty strategically evacuated from the combat zones by the U.S. Air Force aeromedical evacuation system.  From this unique perspective, LRMC and its Trauma Program constantly strive to improve delivery of care at each level from point of injury (Level 1), to stabilization in the combat environment (Level 2/3), to definitive care and rehabilitation at LRMC (Level 4) and stateside military health facilities (Level 5).

OPTIMAL WARRIOR CARE
Ongoing combat operations combined with rapid aeromedical evacuation capabilities created a complex military trauma system in which LRMC serves as the sole link between “downrange” care and subsequent care in the United States and in other coalition nations.  
As a result, LRMC is often referred to as a prism, or center of an hourglass, receiving daily a chaotic mix of heterogeneous patients and diagnoses that LRMC then treats and triages to appropriate destinations throughout the world.  At LRMC, where Wounded Warriors remain for an average of three days, patients undergo a thorough re-evaluation to exclude missed diagnoses and to optimize them for return to duty or further evacuation for continued treatment.  
In 2007, the ACS verified LRMC as the first and still only trauma center outside of the United States meeting all requirements as defined by its manual “Resources for the Optimal Care of the Injured Patient 2006.”  Currently, LRMC is one of only two active ACS-verified trauma centers within the entire DoD.  The LRMC Trauma Program ensures continuous compliance with ACS trauma center requirements while promoting excellent care.

A tenet of the trauma center philosophy is presence of an effective Performance Improvement (PI) process to review care delivered and to seek potential areas for improvement.  The Trauma Program’s PI process was specifically lauded in the 2010 ACS re-verification report that concluded “it would be very difficult to improve this (PI) program.”  
Following issue identification and investigation, LRMC routinely shares PI information across the global trauma care continuum to drive DoD-wide improvements.  LRMC develops and reviews JTTS clinical practice guidelines for U.S. CENTCOM use and champions improved communication throughout the trauma care system to include engagement of Veterans Administration polytrauma system engaged with long-term and rehabilitative care.  
A weekly clinical combat trauma video teleconference and a monthly trauma system video teleconference are both LRMC initiatives that allow time-sensitive feedback and recommendations to reach all levels of care.  Definitive spinal clearance, evaluation of blast injury, non-conventional support of severe lung injuries, and optimization of electronic patient data flow are areas of continued focus.  Since 2004, LRMC has treated more than 65,000 patients evacuated from U.S. CENTCOM, which includes patients from 45 coalition nations.  More than 12,000 combat casualties have been treated at LRMC with a 99.5% survival rate.

ACUTE LUNG RESCUE TEAM

In 2005, LRMC identified a subset of patients whose injury severity and support requirements exceeded the capabilities of deployed U.S. Air Force aeromedical evacuation resources for transport.  Previously, these patients remained in place until their condition sufficiently improved for movement or they succumbed to their injuries.

Within the deployed facility, these patients were tremendous consumers of limited medical and manpower resources.  To meet this challenge in November 2005, LRMC created the Acute Lung Rescue Team (“Lung Team”) to enable evacuation of these patients.  Always on-call to support U.S. CENTCOM, the Lung Team has been activated for 40 potential patient movements and urgently launched 28 times downrange to evacuate patients.  
The Lung Team utilizes the standard Critical Care Air Transport Team (CCATT) equipment augmented with additional advanced equipment and medications.  The Lung Team personnel are currently the only DoD medics capable of initiating adult extracorporeal lung assist and, most recently, complete adult extracorporeal membrane oxygenation support.  
Lung Team operations are additional duties for all team members and are completely funded by LRMC as an internal operational expense.  It is the Lung Team’s mission to enable movement of all patients from the combat zone to LRMC where increased support resources are available and family reunion is possible.  Formalization of this Lung Team as a DoD capability is ongoing.

RESEARCH AND EDUCATION

Trauma research and education are both LRMC priorities as these efforts lead to improvements in the care delivered to all patients.  LRMC’s unique position in the evacuation chain provides it the opportunity to acquire data on all combat zone evacuees.  
Real-time data and analysis leads to immediate changes in trauma prevention and care.  LRMC research regarding the incidence of extremity compartment syndrome resulted in a 2007 U.S. Army Surgeon General’s ALARACT (All Army Activities) message increasing awareness of this complication in the combat zone and leading to modifications in pre-deployment training curricula to prevent it.  
Recently, LRMC identified an uncommon spinal fracture pattern associated with explosive blasts injuring soldiers within armored vehicles.  Additional study in this area may provide better understanding of the energy vectors causing injury and facilitate engineering countermeasures to reduce their effects.  
The Trauma Program Research Cell assists LRMC-wide physicians in conducting 27 (and increasing) trauma-related research protocols associated with more than $5 million in extramural funding.  Congressionally funded LRMC research, in collaboration with the Washington University School of Medicine (St. Louis, Missouri), is studying an advanced magnetic resonance imaging technique (diffusion tensor imaging) as a promising imaging modality for the early, objective diagnosis of mTBI.  

Other areas of interest include the timing of chemical venous thromboprophylaxis in head-injured patients, use of inferior vena cava filters in combat casualties, and predictors of traumatic lung injury.  
An aeromedical evacuation study completed in 2009 demonstrated the feasibility of using negative-pressure wound therapy during intercontinental flights from Germany to the United States and led to the Air Force acquisition of these devices to support the aeromedical evacuation of combat casualties.  
LRMC conducts American College of Surgeons Advanced Trauma Life Support Courses, American Burn Association Advanced Burn Life Support Courses, Emergency Nurses Association Trauma Nursing Core Courses and other trauma specific courses in support of overseas training needs in Europe.  Military resident physicians and medical students continually rotate on a highly demanded, elective rotation in Combat Critical Care.  
LRMC staff regularly share their expertise in wartime casualty care and aeromedical evacuation by delivering presentations at local, national and international medical meetings.  

SUMMARY
The evolution of LRMC into a far-reaching presence in military trauma care resulted from a new primary mission of combat casualty support.    This transformation occurred even while LRMC remained the sole medical center serving more than 240,000 military beneficiaries throughout Europe and Africa.  
In a joint service environment, the synergy between the three military services and civilian staff striving towards a common goal has led to tremendous accomplishments in injury prevention, trauma diagnosis and management, casualty recovery, and rehabilitation. 
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