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Abstract
Introduction: In the absence of other data, military Tactical Combat Casualty
Care (TCCC) precepts are increasingly being adapted to law enforcement
needs. The purpose of this study is to better describe the nature of potential-
ly preventable law enforcement Line-of-Duty Deaths (LODDs) occurring as
a result of felonious assaults.
Methods: A retrospective analysis was performed of open source data avail-
able through the US Federal Bureau of Investigation (FBI) Uniform Crime
Reporting (UCR) Law Enforcement Officers Killed and Assaulted
(LEOKA) program for the years 1998-2007 inclusive.
Results: After applying exclusion criteria, 341 victim officers were included in
the study. The most common cause of death was head trauma (n = 198), fol-
lowed by chest trauma (n = 90). There were 123 victim officers that suffered
potentially preventable deaths; the majority of these injuries involved the
chest. Over the 10-year study period, only two officers (0.6%) died from iso-
lated extremity hemorrhage.
Conclusions: The current emphasis of TCCC on control of exsanguinating
extremity hemorrhage may not meet the needs of law enforcement personnel
in an environment with expedited access to well-developed trauma systems.
Further study is needed to better examine the causes of preventable deaths in
law enforcement officers, as well as the most appropriate law enforcement tac-
tical medical skill set and treatment priorities.

Sztajnkrycer MD: Tactical medical skill requirements for law enforcement
officers: A 10-year analysis of line-of-duty deaths. Prehosp Disaster Med
2010;25(4):346-351.

Introduction
As a consequence of the 03-04 October 1993 Battle of Mogadishu, Somalia,
in which 18 US special operations personnel were killed and another 73 were
wounded, the US military re-evaluated its approach to early combat trauma
management. Prior to the sustained 15-hour battle, military battlefield med-
ical skills were based upon non-combat, civilian, prehospital care algorithms.
From the Mogadishu after-action report, the current Tactical Combat
Casualty Care (TCCC) doctrine was developed.1 Tactical Combat Casualty
Care recommendations violated accepted prehospital trauma care conventions
by de-emphasizing airway management in favor of hemorrhage control dur-
ing conditions of active threat and by supporting the use of tourniquets for
life-threatening extremity hemorrhage. A growing body of evidence indicates
that TCCC has saved, and continues to save, countless lives in the forward
operating environment.6"12

Tactical Combat Casualty Care is a tactical and operational approach to
combat casualty management, emphasizing the importance of sound tactics in
preventing additional injuries. It divides medical care into three phases based
upon the tactical threat level: Care Under Fire (CUF), Tactical Field Care
(TFC), and Tactical Evacuation Care (TEC). These three phases of care
loosely approximate to medical operations in the hot, warm, and cold zones,
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Figure 1—Tactical Combat Casualty Care phases of care
and appropriate medical interventions.

respectively (Figure 1). During periods of high threat, such
as effective hostile fire, attention is focused primarily upon
threat elimination and casualty extraction, while specific
medical care is de-emphasized and limited. As the threat
level decreases, an increased emphasis is placed upon appro-
priate medical care.

The TCCC medical skill set emphasizes three life-sav-
ing interventions (LSI): tourniquet application for exsan-
guinating extremity hemorrhage, decompressive needle
thoracostomy for tension pneumothorax, and nasopharyn-
geal airway placement for airway compromise. The former
is the only medical procedure to be considered during the
CUF phase of care, while the latter two are performed in
the TFC phase or later. These LSIs are emphasized based
upon pioneering work by Bellamy et al, examining causes of pre-
ventable combat death of soldiers in the Vietnam conflict. 15

Law enforcement is an inherently dangerous profession.
According to FBI Uniform Crime Report data, 57 officers
were feloniously killed during the course of their duties
during 2007, while 15,479 officers were injured through
felonious assault.16 An officer in the US was feloniously
assaulted approximately every nine minutes during 2007.
While not equivalent to combat operations, medical deci-
sion-making by law enforcement officers under conditions
of active threat more closely reflect combat than conven-
tional civilian EMS circumstances. As a consequence,
increasing efforts are being made to translate military
TCCC precepts to the civilian law enforcement setting.17

In contrast to the evidence-based nature of TCCC, no
studies have been performed evaluating the nature of
injuries sustained by law enforcement personnel in the per-

formance of their duties, and therefore, the appropriateness
of this TCCC knowledge translation.

As part of the VALOR (Violence Against Law Officers
Research) Project, the purpose of this preliminary study
was to better describe the nature of law enforcement Line-
of-Duty Deaths (LODDs) occurring specifically due to
felonious assault, in order to subsequently determine the
appropriateness of a TCCC skill set in developing law
enforcement-specific medical training.

Methods
Study Format
A retrospective analysis was performed of open source data
available through the US Federal Bureau of Investigation
(FBI) for the years 1998-2007, inclusive. This study was
reviewed by the Mayo Foundation Institutional Review
Board and determined to be exempt.

Uniform Crime Reporting Law Enforcement Officers Killed
and Assaulted
Under the Uniform Crime Reporting (UCR) program, the
FBI obtains data from nearly 17,000 law enforcement agen-
cies across the United States and its protectorates and terri-
tories. The FBI receives information on line-of-duty deaths
(LODDs) via multiple sources, including: direct agency par-
ticipation in the UCR program, FBI Field Division
Reports, and data provided through the Bureau of Justice
Assistance, the Public Safety Officers' Benefits Program,
and non-profit organizations. Upon notification of a
LODD, Law Enforcement Officers Killed and Assaulted
(LEOKA) staff contact the fallen officer's employing
agency, and request additional details about the incident.
Data are compiled and presented in an annual LEOKA
report; the majority of LODDs in the report also include a
brief de-identified narrative summary of events, including
nature of injury. Open-source LEOKA reports were
accessed online at http://www.fbi.gov/ucr/ucr.htmfleoka. A
verbatim example of a LEOKA summary is provided in
Appendix 1.

Time of Death and Potentially Preventable Deaths
Time of death was identified as immediate (<1 hour), early
(>1 hour or <48 hours), late (>48 hours), or undeterminable,
based upon trauma scoring conventions. In the absence of
definitive medical or forensic data, potentially preventable
deaths were defined as those potentially amenable to either:
(1) a TCCC skill set life-saving intervention; or (2) defini-
tive airway management. Head injuries identified as a cause
of immediate death were classified as non-preventable
deaths. Victim officers succumbing from immediate head
trauma were classified as non-preventable deaths, even if
they had other non-fatal injuries that may have been
amenable to management using the TCCC skill set.

Results
Over the study period 1998-2007, summaries were avail-
able for 533 LODDs. These specifically excluded the
events of 11 September 2001. After excluding officers act-
ing in an official capacity yet off-duty, 488 LODD sum-
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Figure 2—Case exclusion criteria for Law
Enforcement Officers Killed and Assaulted line-of-
duty deaths narratives.

maries remained (Figure 2). As the purpose of this study
was to assess the appropriateness of translating TCCC to
the law enforcement setting, emphasis was placed upon
LODDs classified as immediate, and therefore, most likely
to die of wounds in the prehospital arena without prompt
LSIs.This time period most closely reflects the Care Under
Fire and Tactical Field Care phases of TCCC care. Twenty-
nine victim officers suffered late deaths, ranging from four
days to nearly 30 years. Another 66 victim officers were
classified as early deaths. In 32 summaries, time of death
could not be determined. A total of 361 summaries
remained, and were identified as immediate deaths.

Twenty of the 361 remaining victims died of multi-sys-
tem injuries from blunt trauma, typically as the result of
being deliberately struck by a motor vehicle. These patients
were excluded due to the complex nature of the blunt trau-
ma, the lack of simple interventions at the first responder
level (the typical law enforcement medical skill level)
amenable to preventing death, and the emphasis on pene-

trating trauma in combat medicine and the TCCC literature.
Three hundred, forty-one records remained for the final

analysis. Ballistic vests were worn by 218 (63.9%) of the vic-
tim officers. Type of weapon used is listed in Figure 3;
handguns were the most common (n = 233; 68.3%).
Locations of injuries suffered by the victim officer and
those deemed as fatal are shown in Figure 4. The most com-
monly identified causes of death were head trauma (n = 198)
and chest trauma (n = 90). Despite wearing ballistic armor,
52 officers suffered fatal chest trauma.

Based upon the nature and location of the fatal injury,
123 (36.1%) victim officers had potentially preventable
deaths. The majority of these injuries involved the chest. Of
particular note, only two (0.6%) victim officers died from
isolated extremity hemorrhage in the absence of any other
injury. Both officers sustained isolated femoral artery lacer-
ations in the setting of 7.62 x 39 mm assault rifle fire, and
bled to death on scene. This occurred during a single inci-
dent in 1998. Since that time, no officer identified via UCR
LEOKA has died of isolated extremity hemorrhage.

One hundred ninety-six (57.5%) victim officers died in
the presence of another officer. Twenty-nine (8.5%) inci-
dents resulted in the death of two or more officers. Seventy-
nine (23.2%) officers with potentially preventable deaths
died in the presence of other officers, who might have been
able to render aid with an advanced medical skill set.

Discussion
After the combat losses sustained during the first Battle of
Mogadishu, 03-04 October 1993, the US military revisited
its approach to immediate combat casualty care. The end-
result of this effort is TCCC.1"6 Tactical Combat Casualty
Care differs from conventional prehospital medical care in
its emphasis that medical care during conditions of active
threat is simply another tactical decision that must be ana-
lyzed in achieving the overall objective. Tactical Combat
Casualty Care additionally defined a specific, evidence-
based medical skill set and treatment priority algorithm.
Treatment priorities differ depending upon the threat level,
and therefore, the phase of care: Care Under Fire (CUF),
Tactical Field Care (TFC), and Tactical Evacuation Care
(TEC). This new approach to early battlefield trauma care
is now the standard of medical care for all military medics,
corpsmen, and combat lifesavers (CLS). The latter repre-
sent a unique group of non-medical personnel trained in
specific advanced lifesaving skills in order to augment the
capacity of limited medical personnel. It is estimated that as
many as 25% of all lives saved in modern conflict are relat-
ed to the actions of these personnel.

Although data exist to justify the use of TCCC in the
combat setting, no equivalent body of research exists to deter-
mine an appropriate law enforcement medical skill set in
analogous situations of injured officers in the setting of active,
ongoing threat. As a consequence, administrators, instructors,
and peace officers returning from military service have begun
incorporating TCCC principles into law enforcement med-
ical training. The purpose of the current paper is to assess
whether this knowledge translation of military data into a law
enforcement civilian context is appropriate.

Data from the Vietnam era indicated that 9% of all com-
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Figure 3—Weapon type used during immediately fatal
felonious assaults on law enforcement (IED = improvised
explosive device).
Note: More than one weapon type may be used during
each incident.

bat deaths were due to exsanguination from isolated extrem-
ity trauma. This equated to 60% of all preventable combat
deaths. Based upon this finding, TCCC emphasized the
management of extremity hemorrhage (circulation) over air-
way management in the tactical setting. Tactical Combat
Casualty Care further stipulated that the only medical pro-
cedure to be performed under conditions of active threat
(CUF phase) is tourniquet application for rapid control of
exsanguinating extremity hemorrhage. A substantial body of
research now supports the life-saving capability of modern
tourniquets in the management of combat trauma.11'12'18"23

Based on this powerful evidence, law enforcement tacti-
cal medicine has begun to emphasize management of
extremity trauma and tourniquet use as a medical priority.
However, in contrast to the military setting, only 2 of 341
victim officers (0.6%) succumbed to isolated extremity
hemorrhage over the past decade. During a single incident,
both officers sustained penetrating trauma to the femoral
artery from large caliber assault rifle fire and bled to death
at the scene. As opposed to the 60% of preventable deaths
noted in the military experience, fatal extremity hemor-
rhage accounted for only 1.6% of potentially preventable
law enforcement deaths. No law enforcement death due to
isolated extremity trauma has been reported since 1998.

This difference may reflect the capabilities of modern
trauma and prehospital care systems in the US, capabilities
that frequently do not exist in austere combat settings.
Alternatively, it may reflect different wounding patterns
seen in combat versus law enforcement. Finally, it may rep-
resent a survivor bias in the LEOKA dataset. As LEOKA
narratives only describe fatal assaults, it is possible that law
enforcement tourniquet use has saved lives, thereby exclud-
ing these officers from entry into LEOKA narratives. Based
upon the available LEOKA data, the focus of TCCC on
control of exsanguinating extremity hemorrhage, while still
valid, important, and lifesaving, may be over-emphasized for
the civilian law enforcement sector. It still must be noted, in
accordance with TCCC precepts, that any other medical
care provided in the hot zone poses substantial risk of fur-
ther injury or death both to the patient and the provider, and
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Figure 4—Anatomic location of injuries and fatal injuries
sustained by officers. First number is reported location of
injury while second reflects location of reported fatal injury.
Note that more than one injury may occur in the same
officer at the same location, or at different locations,
(anatomic site of injury/fatalities due to injury site)

ideally should be deferred until the warm zone.
Analysis of Vietnam data indicated that 5% of combat

deaths were due to unrecognized and/or untreated tension
pneumothoraces.13""15 While a more recent study has sug-
gested that the actual number is 3-4%, the original data
suggested that tension pneumothorax accounted for 33% of
preventable combat deaths. As a consequence of this,
TCCC includes in its skill set the rapid recognition and
management of potential tension pneumothorax. This task
is considered so important that although needle thoracos-
tomy is a paramedic-level skill in the civilian setting, "lim-
ited" needle decompression (i.e., limited to the setting of
penetrating chest trauma and worsening difficulty breath-
ing) is taught to and used by combat lifesavers.

In the current study, 129 of the 341 victim officers
(37.8%) sustained trauma to the chest cavity. In 90 of these
cases, the injury was cited as the cause of death. It is prob-
able that many of these deaths are not preventable, and
involve injury to the heart or great vessels resulting in rapid
exsanguination. However, it is possible that these officers
succumbed from untreated tension pneumothorax.
Unfortunately, due to the limited nature of the open source
data set, further determination of the cause of death is
impossible. However, data from the Vietnam era indicates
that tension pneumothorax is responsible for 12.5% of
combat deaths involving torso trauma. If these figures are
accurate, it can be estimated that approximately 11 of the
90 officers died from a tension pneumothorax. More recent
data by McPherson et al indicated that in 79 patients who
died of isolated penetrating chest trauma, 55 patients had
isolated pulmonary injury, and 26 died from tension pneu-
mothorax.24 Based on these figures, it is possible that as many
as 29 officers may have died from tension pneumothorax.

Therefore, it would appear appropriate to emphasize the
rapid diagnosis and management of potential tension pneu-
mothorax in law enforcement specific medical training.
While management of tension pneumothorax typically is a
paramedic level skill, and beyond the usual scope of practice
of law enforcement first responders, military experience
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suggests that non-medical combat lifesavers are capable of
effectively performing these procedures without adverse
sequelae. A recent study of law enforcement tactical per-
sonnel demonstrated that officers were able to identify the
indications for limited needle decompression and retain the
procedural skill set for decompressive needle thoracostomy
for a period of greater than six months.25

Only 1% of total deaths and 6% of preventable deaths in
combat are due to airway compromise. As a consequence,
airway management is prioritized after exsanguinating
hemorrhage control, in distinct contrast to traditional life
support priorities. In the current study, injury to the
neck/throat area was deemed the fatal injury in 21 victim
officers, accounting for 6.2% of all deaths. While these
fatalities may have occurred from high spinal cord transec-
tion or vascular injury, some proportion may have occurred
from airway compromise and have been preventable.
Airway management in TCCC is limited to placement of a
nasopharyngeal airway. It is unlikely that this basic skill set
significantly will impact airway compromise secondary to
penetrating trauma to the neck/throat area.

With the possible exception of tourniquet placement,
TCCC skills typically are performed by an individual other
than the wounded soldier. In combat, the majority of soldiers
operate in groups of three or more. In law enforcement, many
officers patrol individually, and rely upon back-up response
for assistance. In the current study, 145 victim officers had
no assistance present at the time of injury. Forty-four offi-
cers who might have benefited from lifesaving interven-
tions had no assistance present at the time of their injury.
This lack of available assistance will decrease the ability of
TCCC or other medical skill sets to impact preventable law
enforcement deaths.

This study suffers from all of the limitations inherent in
retrospective chart reviews. It further represents only those
cases reported to UCR LEOKA, and therefore, may miss
some law enforcement deaths occurring as a consequence of
felonious assault. The most important limitation of this
study is that it is based upon deidentified open source

material compiled by non-medical personnel, which was
not developed specifically for medical research. In the
absence of specific medical or forensic information, deaths
only can be arbitrarily defined as potentially preventable. In
future studies, medically specific information must be
obtained to determine the true nature of injuries, and the
ability to intervene with appropriate skill sets. Lastly,
LEOKA narratives only describe fatal assaults, and do not
provide information on "near misses". Such information
would be invaluable in determining appropriate law
enforcement tactical medical skill sets. Development of a
"Near Miss" database should be considered a tactical med-
ical education priority.

Conclusions
Tactical Combat Casualty Care is first and foremost a tac-
tical and operational approach to minimizing and treating
combat casualties. It emphasizes prevention of additional
injuries and additional casualties as a means of accomplish-
ing the mission. It must be stressed that the fundamental
principles of TCCC remain sound and appropriate for law
enforcement personnel facing medical decisions under con-
ditions of active threat. As with any form of injury, preven-
tion is key. In the current study, only 63.9% of victim officers
were explicitly noted to be wearing ballistic vests at the time
of their fatal injury. Multiple officers succumbed to injuries
incurred from their own weapons, emphasizing the on-
going need for weapons retention skills.

Based upon combat data, TCCC has developed a skill
set that emphasizes control of exsanguinating extremity
hemorrhage above all other medical interventions. While
appropriate to the austere combat setting, and certainly life-
saving in both theory and practice, this prioritization may
not meet the needs of law enforcement personnel in an
environment with expedited access to well-developed trau-
ma systems. Further study is needed to better examine the
causes of preventable death in law enforcement officers, as
well as the most appropriate law enforcement tactical med-
ical skill set and treatment priorities.
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Appendis—Sample case criteria for Law Enforcement Officers Killed and Assaulted (LEOKA) line-of-duty deaths
narratives.

"A 32-year-old detective with the Orange Police Department was killed on August 7 while investigating shots fired in a
neighborhood. At 10:45 p.m., the detective radioed for backup and reported seeing a man with a gun standing in the middle
of the road. When additional units arrived, the detective, who had 5 years of law enforcement experience, informed them that
the man had fled into the backyard of a nearby home. The detective pursued the man into the yard ahead of the other officers,
who subsequently heard gunshots and called for more units. Officers found the detective lying at the foot of the steps to the
back door of the residence. He had been shot in the upper chest with a 12-gauge pump-action shotgun. Although the detective
was wearing body armor, the shotgun blast entered through the armhole of the vest, fatally -wounding him. Officers transported
the detective to a local hospital where he was pronounced dead at 11:17 p. m. Approximately 12 hours after the incident, police
received a tip that led them to the suspect in the shooting, a 19-year-old male. The suspect, a known drug dealer and user, was
on parole at the time of the incident. He had a prior criminal record that included violent crimes and drug and weapons violations.
The suspect also knew the victim officer through a prior law enforcement relationship. He was charged with Murder and
weapons violations."

Sztajnkrycer © 2010 Prehospital and Disaster Medicine
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Dr. Sztajnkrycer has performed a thought-provoking analysis of line-of-duty
deaths in law enforcement officers. As is the case in many good studies, it rais-
es as many questions as answers. It appears most of the preventable fatal
injuries involved chest trauma. Two questions come to mind: What can be
done to increase the use of ballistic armor from only 65%, and are we using the
right armor if such a high percentage of deaths involve penetrating injuries
despite ballistic armor use? As sophistication of projectiles increases, we must
not only use our technology, but also adapt to the increasing level of threat.

Head injury was the most frequent cause of death in the study group. Head
protection, while routinely used by SWAT, is seldom used by other law
enforcement officers. While it is impractical to wear helmets during routine
police operations, are they available to all officers for high-risk situations?

Lastly, the article questions the appropriateness of translating experience in
the military battle environment to civilian law enforcement operations. While
Tactical Combat Casualty Care (TCCC) has been very valuable in the mili-
tary setting, it would seem less effective in the civilian setting. On the other
hand, the skills involved in TCCC are relatively easy to learn, and should be
considered for incorporation into the basic medical training for law enforce-
ment officers, provided they are placed into a context which appropriately
emphasizes treatment priorities.

Appropriate blending of military and civilian treatment philosophy, and
technology, will undoubtedly be beneficial. As the study notes, this needs to be
studied in the civilian environment, as direct translation based upon military
studies does not take into consideration the variation in injury profile for the
two groups.
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