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Abstract

Introduction: Based upon military experience, law enforcement has developed guidelines
for medical care during high-threat conditions. The purpose of the current study was to
provide a descriptive analysis of reported outcomes of law enforcement medical interventions.
Methods: This was a descriptive analysis of a convenience sample of cases submitted to the
Wisconsin Tactical Medicine Initiative (Wisconsin USA), after the provision of successful
patient care, between January 2010 and December 2015. The study was reviewed by the
Mayo Foundation Institutional Review Board (Rochester, Minnesota USA) and deemed
exempt.

Results: Nineteen agencies submitted information during the study period. Of the 56 episodes
of care reported, four (7.1%) cases involved care provided to injured officers while 52 (92.9%)
involved care to injured civilians, including suspects. In at least two cases, on-going threats
existed during the provision of medical care to an injured civilian. Law enforcement rendered
care prior to Emergency Medical Services (EMS) arrival in all but two cases.

Conclusions: The current case series demonstrates the life-saving potential for law
enforcement personnel trained and equipped under current Tactical Combat Casualty Care
(TCCC)/ Committee on Tactical Emergency Casualty Care (C-TECC) tactical casualty
care guidelines. Although originally developed to save the lives of wounded combat
personnel, in the civilian sector, the training appears more likely to save victims rather than
law enforcement personnel.

Stiles CM, Cook C, Sztajnkrycer MD. A descriptive analysis of tactical casualty
care interventions performed by law enforcement personnel in the State of Wisconsin,

2010-2015. Prebosp Disaster Med. 2017;32(3):284-288.

Introduction

Numerous studies have evaluated the causes of possibly preventable death on the battlefield
during modern military combat."™ Given that exsanguinating hemorrhage is estimated to
be responsible for 35% of prehospital deaths,** particular emphasis has been placed upon
hemorrhage control. The Committee on Tactical Combat Casualty Care (CoTCCC; US
Department of Defense; Arlington, Virginia USA) has developed specific, evidence-based
Tactical Combat Casualty Care (TCCC) guidelines to improve battlefield survival.®’
Operationalization of these guidelines at the unit level has resulted in dramatic decreases in
case fatality rates and possibly preventable battlefield deaths.>”®

In 2014, 117 law enforcement officers died in the line of duty.9 According to US Federal
Bureau of Investigation (Washington, DC USA) data, 51 of these officers died as a
consequence of felonious assault, including seven officers who died during premeditated
ambush situations.'® Another 13,654 officers sustained injuries as a consequence of felonious
assault. In the face of these statistics, law enforcement has turned to its military counterparts
to develop guidelines for the management of injury during conditions of ongoing or uncertain
threat.”" One group at the forefront of guideline development and dissemination is the
Committee on Tactical Emergency Casualty Care (C-TECC; Leesburg, Virginia USA).
Working closely with CoTCCC, C-TECC has adapted military TCCC guidelines to the

civilian law enforcement prehospital setting.'*"
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Recognizing the need for such training, various agencies in
Wisconsin (USA), including the Milwaukee Police Department
and the Wisconsin Technical College System, have been providing
training in tactical casualty care (TCCC and/or C-TECC) skills
since 2007. The purpose of the current study was to provide a
descriptive analysis of reported outcomes of law enforcement
medical interventions after tactical casualty care skills training.

Methods

Study Design

This was a descriptive analysis of a convenience sample of
cases submitted to the Wisconsin Tactical Medicine Initiative
(Wisconsin USA), after the provision of successful patient care,
between January 2010 and December 2015. The study was
reviewed by the Mayo Foundation Institutional Review Board
(Rochester, Minnesota USA) and deemed exempt.

Study Population
The study population included Wisconsin law enforcement personnel
trained in TCCC/C-TECC by state-approved programs.

Inclusion Criteria
Cases were included in the study if law enforcement medical care:

e Occurred during the study time period;

o Was performed in accordance with TCCC/TECC
guidelines;

e Was essential to providing an improved patient outcome
by maintaining an airway, stabilizing breathing, and/or
controlling bleeding; or

e May have contributed to sustaining the life of a patient or
improving patient outcome.

Exclusion Criteria

Cases were excluded if care recorded in the submitted narratives
did not meet inclusion criteria or was deemed to be unrelated to
tactical casualty care interventions.

Database Creation and Primary Data Analysis

Descriptive narratives of patient care episodes were voluntarily
submitted to a single point of contact (CMS) at the Wisconsin
Tactical Medicine Training Initiative. Data were subsequently
abstracted by a single investigator (MDS). Data accuracy was
dependent upon the provided voluntary narratives and could not
be further validated. Specific data elements collected included
agency name, nature of care (self-aid [SA], buddy aid [BA], or
victim aid [VA]), specific nature of victim (suspect or crime victim),
nature of event (eg, armed robbery), presence of multiple victims,
gender of victim, mechanism of injury, care provided under threat
(if documented), primary anatomic location of injury, identity of
injured blood vessel (if documented), presence or absence of
suspected tension pneumothorax physiology, specific interventions
performed, use of commercial versus improvised interventions,
TCCC/C-TECC training level, presence of Emergency Medical
Services (EMS) on scene prior to officer arrival, and outcomes.
All narratives were de-identified in terms of both victims and
providers. Abstracted data elements were entered into a Microsoft
Excel database (Microsoft Excel for Mac 2011, v 14.5.3; Redmond,
Washington USA) and descriptive analyses, including summary
statistics, were generated.

Results

As part of the Wisconsin Tactical Medicine Training Initiative,
more than 4,570 emergency response personnel received tactical
casualty care TCCC/C-TECC training between 2007 and 2015.
Training varied from 1-hour to 8-hour “awareness” level courses to
a 40-hour Tactical EMS curriculum. Between January 2010 and
December 2015, data regarding successful medical response were
submitted by 19 agencies (Table 1).

Of the 56 episodes of care reported, four (7.1%) cases involved
care provided to injured officers (“buddy aid/BA”) while 52
(92.9%) involved care to injured civilians, including suspects
(two patients). No cases of SA were documented. In at least two
cases, on-going threats existed during the provision of medical
care; the patients in both cases were injured civilians.

The majority of events involved penetrating trauma. Twenty-
two patients sustained gunshot wounds, while 27 sustained stab
wounds (Figure 1). A single patient received tactical casualty care
after suffering a medical emergency. Location of injury is provided
in Figure 2; the majority of injuries amenable to tactical casualty
care occurred on the extremities. Specifically identified blood
vessels included femoral artery (three patients), carotid artery (one
patient), and jugular vein (one patient). Eight events involved
multiple patients, and two were classified as active shooter events.
Patient gender was identified in 42 cases, of which 38 (90.5%)
were identified as male.

Law enforcement rendered care prior to EMS arrival in all but
two cases (96.4%); in these cases, EMS either required but did not
have tourniquets, or was unable to control bleeding with a single
tourniquet. Specific tactical casualty care interventions are listed in
Table 2. Thirteen patients received two interventions while a single
patient received three and four interventions, respectively. One
patient developed evidence of tension pneumothorax after placement
of an unvented chest seal. Improvised tourniquets were documented
in seven episodes of care, of which six were unsuccessful, requiring
transition to commercial tourniquets.

Discussion

In the aftermath of Operation Gothic Serpent, the special opera-
tions mission in Mogadishu, Somalia, the military revised its
approach to battlefield medical care. An analysis of possibly pre-
ventable deaths during the Vietnam War led to the development of
prehospital trauma care protocols appropriate for the threats
encountered in modern combat.® These protocols focused upon
mitigating the three most common possibly preventable causes of
death and addressed initial SA and subsequent BA. The resultant
TCCC paradigm continues to save lives down-range.>® A study
of the TCCC-trained, 75® Ranger Regiment found that 1.7% of
regimental fatalities died of wounds, compared with 5.8% in the
larger US military population (P = .02).> No Ranger fatality died
from wounds potentially survivable through additional prehospital
interventions. The TCCC training proved so effective that
although exsanguinating hemorrhage remains the leading cause of
possibly preventable combat death, fatalities from extremity
hemorrhage decreased from 60% to 13.5%.!

Excluding the events of September 11, 2001, 505 law
enforcement officers died as a consequence of felonious assault
between 2005 and 2014, representing an average of 51 deaths per
year.'® During the same time period, another 563,030 officers
were assaulted on duty, representing an assault every 9.3 minutes,
on average. Unprovoked ambush situations were responsible
for 7.1% of deaths and 0.4% of assaults. Firearms were the most
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Agency Patient Encounters Head
Milwaukee Police Department 23 Abdomen
Elm Grove Police Department 6
Neck
Green Bay Police Department 6
Back
Waukesha County Sheriff’s Office 2
Town of Brookfield Police Department 1 Chest
Walworth County Sheriff’s Office 3 Lower Extremity
Madison Police Department 3
Upper Extremity
Dane County Sheriff’'s Office 2 + :
0 5 10 15 20 25
Wausau Police Department 2 Percent
Stiles © 2017 Prehospital and Disaster Medicine
Sauk County Sheriff’s Office 1 Figure 2. Location of Injury.
Green County Sheriff’s Office 1
Winnebago County Sheriff’s Office 1 Intervention Number
Ozaukee County Sheriff’s Office 1
zau ay : I Tourniquet 42
Chippewa Falls Police Department 1
PP P Hemostatic Agent 15
Sheboygan County Sheriff’s Office 1
Y9 y Chest Seal 7
Beaver Dam Police Department 1
P Pressure Dressing 5
Shawano County Sheriff’s Office 1
y Nasopharyngeal Airway 1
Lafayette County Sheriff's Office 1 Stiles © 2017 Prehospital and Disaster Medicine

Stiles © 2017 Prehospital and Disaster Medicine
Table 1. Wisconsin Agencies Providing Data and Number of

Patient Encounters Reported

Respiratory Arrest
Post-Operative Complication
Dialysis Complication
Laceration/Amputation

Stab Wound

Gun Shot Wound

22

0 5 10 15 20 25 30
Percent
Stiles © 2017 Prehospital and Disaster Medicine

Figure 1. Mechanism of Injury.

commonly used weapons in fatal assaults, representing 92.0% of
weapons used.

Despite these stark figures, until recently, little guidance has
been available to law enforcement for the management of injuries
during conditions of active threat. Conventional civilian

Table 2. Tactical Casualty Care Interventions Performed by
Law Enforcement Personnel.

prehospital care techniques are predicated upon scene safety, and
as such, have limited utility during rapidly evolving circumstances,
including response to active shooter events. As a consequence,
TCCC methodology has increasimfrlly been adopted by law
enforcement to fill this practice gap."*™ The C-TECC has spe-
cifically adapted TCCC to the law enforcement environment,
providing an operational framework for SA/BA under conditions
of active threat.

The Wisconsin Technical College System and Milwaukee
Police Department began teaching TCCC in 2007, subsequently
transitioning to C-TECC in Spring 2011. To date, more than
4,570 emergency response personnel have received training, ran-
ging from the basic awareness level to advanced tactical EMS
curriculum. The current data do not permit assessment of training
in order to determine the optimal training regimen/duration, but
do provide a case series demonstrating the life-saving potential for
this training.

Although tactical casualty care training focuses upon SA/BA
under conditions of active threat, the current study demonstrates
that this training is more likely to be used on non-law enforcement
personnel, including both victims and perpetrators of violence.
Only four cases (7.1%) of BA were documented; tourniquet
application to an officer with lower extremity gunshot wound,
tourniquet application to two officers stabbed in the lower extre-
mities while descending an open spiral staircase, and tourniquet
application to an officer with a partial lower extremity amputation
secondary to motor vehicle accident. These results suggest that VA
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Figure 3. Proposed Tactical Casualty Care Chain of Survival.
Abbreviations: CUF, Care Under Fire; DTC, Direct Threat Care;
EMS, Emergency Medical Services; ITC, Indirect Threat Care;
TEC, Tactical Evacuation Care; TFC, Tactical Field Care.

will be the primary use of tactical casualty care training. Of parti-
cular note, given recent high-profile, officer-involved shootings in
which video appeared to demonstrate either delay or absence of
medical care immediately after the event, two of 29 individuals
receiving life-saving interventions for wounds sustained as a
consequence of felonious action were suspects.'*!* A suggested
designation of SA/BA/VA both more accurately reflects the reality
of use and highlights the capability of this training to increase
community resiliency by expanding the chain of survival during
high-threat events (Figure 3).

The current study suggests that tactical casualty care training,
coupled with appropriate equipment, had the potential to save
lives. In keeping with the emphasis of both TCCC and C-TECC
on extremity hemorrhage control, 82.1% of patients in the current
case series sustained extremity injuries. Forty-two patients
received tourniquets while 15 received hemostatic dressings. Only
one of seven improvised tourniquets functioned effectively, high-
lighting the importance of appropriate equipment in the delivery
of life-saving hemorrhage control.

Chest seals were used in seven patients. Controversy exists
about the use of chest seals for penetrating chest trauma in the
combat se'fting.lé’17 Although such seals may improve the
mechanics of breathing in individuals with penetrating chest
trauma, thereby temporizing the effects until definitive treatment
is rendered, concern exists for iatrogenic development of a tension
pneumothorax. During one response, the first arriving officer
encountered three shooting victims, one of whom sustained a
gunshot wound below the right breast with an exit wound below
the right scapula. The patient had two unvented chest seals placed
and developed increasing respiratory distress. The officer
considered needle decompression, but deferred the procedure due
to EMS arrival and transfer of care. Twenty-three minutes after
officer arrival, EMS arrived and transported the patient to a
trauma center, where she received needle thoracostomy followed
by tube thoracostomy. Although current TCCC and C-TECC
guidelines recommend the use of chest seals for the management
of open pneumothorax, recent changes recommend the use of
vented chest seals, where available, to mitigate the risk of tension

pneumothorax.'® If unavailable, guidelines recommend that
unvented seals be “burped” or removed if patients develop clinical
evidence of a tension pneumothorax.

Events in Newtown (Connecticut USA), Aurora (Colorado
USA), San Bernardino (California USA), and Paris (France) have
highlighted the importance of law enforcement medical response
in the triage, treatment, and transportation of victims of active
shooter and complex attacks. Victims in the Aurora theater
shooting were treated and transported by law enforcement
personnel after EMS refused to enter an unsecured
environment.'® The Hartford Consensus specifically identified
the importance of law enforcement training in hemorrhage
control, including tourniquets and hemostatic dressings.'”*
This recommendation has been highlighted and expanded to the
concept of lay-person first provider care as part of the “Stop the
Bleed” initiative.”! During the complex attacks in Paris, the need
for tourniquets was so great that many EMS providers returned
without belts.?? Eight of the events in the current case series
involved multiple victims, while two were classified as active
shooter events.

Limitations

The current study suffers from several limitations. First, the
patients included in the study represent a convenience sample of
patients voluntarily reported to the Wisconsin Tactical Medicine
Initiative between January 2010 and December 2015. As a
consequence, the study is biased towards individuals and agencies
more invested in tactical casualty care training.

The study specifically evaluated “saves,” and therefore is
biased towards positive outcomes. It may be that tactical
casualty care interventions were performed in some circumstances,
but due to perceived negative outcomes, were not reported.
Similarly, this study would miss situations in which this
training would have been appropriate but was not employed.
A national survey of law enforcement personnel identified
situations in which tourniquets or hemostatic agents could have
been used but were not.?>

The information provided for each circumstance was a
summary narrative, and therefore, did not capture all pertinent
information in all cases, including number of attempts and
complications or difficulties encountered. Although the cases
submitted represent perceived saves, the limited narratives by
non-medical personnel do not allow a comprehensive analysis
of actual efficacy and improved outcomes in terms of survival
and morbidity compared with conventional EMS. In terms
of this latter concern, data suggest that tourniquets save lives most
effectively when applied before the development of overt
shock.?* Studies also have shown that in cases of penetrating
trauma, decreased time to definitive care is associated with
improved survival outcomes.?> 7

Conclusions

The current case series demonstrates the life-saving potential for
law enforcement personnel trained and equipped under current
TCCC/C-TECC tactical casualty care guidelines. Although
originally developed to save the lives of wounded combat
personnel, in the civilian sector, the training is more likely to save
victims rather than law enforcement personnel. The identified
skillsets worked in both single victim encounters and mass-
casualty events, including active shooter events. Analogous to the
military experience, a comprehensive law enforcement trauma
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registry is required to allow definitive analysis of interventions and
subsequent outcomes. With concerns for complex high-threat
situations increasing both in the United States and throughout the

world, a trauma registry should be considered a national priority in
advancing the field of law enforcement tactical medical care and

public health.
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