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Prehospital Trauma Life Support for
Companion Animals and ‘Operational

Canines’

This issue of the Journal of Veterinary Emergency and Crit-
ical Care features the Veterinary Committee on Trauma’s
(VetCOT) Prehospital Trauma Care Best Practice recom-
mendations for dogs and cats. The guidelines were de-
veloped under the purview of ACVECC’s VetCOT Pre-
hospital Subcommittee that consists of subject matter
experts in the various fields of prehospital medicine.
For further information on VetCOT’s overarching mis-
sion, readers are referred to the following website
https:/ /sites.google.com/a/umn.edu/vetcot/home.

These guidelines should be considered as best practice
clinical recommendations for the most common veteri-
nary conditions that may be encountered in a prehospital
scenario. The guidelines are applicable to all populations
of dogs and cats with special considerations provided for
the distinct sub-population of working dogs referred to
as ‘Operational Canines” or K9s (OpK9). Operational K9s
encompass that special population of civilian working
dogs specifically trained to serve society in a variety of
settings and circumstances such as federal and civilian
law enforcement (eg, Police K9s, US Marshals service),
force protection (eg, U.S. Customs and Border Patrol,
Transportation Security Administration), and search and
rescue (SAR) operations. This unique group of dogs dis-
tinguish themselves from other categories of ‘working
dogs’ (eg, sports and agility, guide, therapy, sled dogs)
as they continuously place themselves in harm’s way to
protect us, defend us, and preserve our freedoms. They
have continuously proven to be a force multiplier in the
success of many military, law enforcement, SAR, and hu-
manitarian operations; therefore, the term “Operational
Canine or OpK9” seems a more befitting term to distin-
guish this unique population of dogs from the rest of
working dog community. The terms military working
dogs (MWDs) and multipurpose canines (MPCs) specif-
ically refer to the population of working dogs that serve
the U.S. Armed Forces.

Unintentional injuries still remains one of the leading
causes of death worldwide in people 1-44 years of age.'™
For civilian trauma and military combat casualties about
40-70% of post-traumatic fatalities occur during the pre-
hospital period before the casualty ever reaches a medical
treatment facility.*!! Many of these prehospital fatalities
occur within minutes of the injury as a result of either
massive exsanguination or severe brain injury.”!! Un-
fortunately for this subset of patients, very little may be

© Veterinary Emergency and Critical Care Society 2016

provided in the way of medical aid at the point of injury
(POI) to change this proportion of prehospital deaths.
On the other hand, approximately 20-25% of prehospi-
tal fatalities are due to what is termed “preventable deaths,’
or deaths that can be prevented simply by implementing
early and appropriate basic first aid techniques.'*® For
the human combat casualty, the three most commonly
observed trauma-related preventable deaths are: hemor-
rhage from extremity wounds, tension pneumothorax,
and airway obstruction.

The most common out-of-hospital preventable deaths
for companion animals remains completely unknown.
A retrospective analysis of 235 dogs presenting to a
university teaching hospital for blunt trauma revealed
that most dogs involved in this population were young,
medium-sized dogs and suffered blunt trauma subse-
quent to vehicular trauma.'” The most commonly trau-
matized area was the chest followed by the abdomen.
A large proportion of population (72.3%) suffered multi-
ple injuries with the chest and abdomen being the most
common concurrently traumatized areas. As of Octo-
ber 2015, the K9 Officer Down Memorial Page (K9 ODMP)
(http:/ /www.odmp.org/k9) has reported 26 Line of
Duty OpK9 deaths for 2015. The causes of K9 deaths
listed were classified into: Animal related: 2; Automobile
accident: 1; Drowned: 1; Fire: 2; Gunfire: 4, Heat exhaus-
tion: 11; Poisoned: 1; Stabbed 1; Struck by vehicle: 2; and
Training accident: 1. These are just a few of the OpK9
deaths that have been reported on the K9 ODMP; no
doubt, there are more OpK9 deaths that have not been
made public. Per the K9 ODMP website, heat-related in-
juries contribute to the greatest cause of deaths in OpK9s;
this prevalence coincides with the personal experience
of many of those that routinely work with and support
the OpK9 population. Many of these heat-related deaths
were non-duty related, but rather were subsequent to
OpK9s being left unattended in patrol vehicles in which
the air conditioning unit shut-off or was not even run-
ning and or the electronic heat monitoring alarm failed
to properly work. Stojsih et al'® extracted data from
two working dog and law enforcement officer memo-
rial websites evaluating the causes of death of civilian
law enforcement dogs from 2002 to 2012. Their analy-
ses revealed 36.7% (318/867) of reported OpK9s deaths
were categorized as traumatic in nature with the three
leading reported causes of traumatic OpK9 deaths being:
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vehicular trauma, 25.8% (82/318); heatstroke, 24.8%
(79/318); and penetrating ballistic trauma, 23.0%
(73/318). "Most heat-related deaths, particularly those
subsequent to the K9 being left unattended in a patrol
vehicle, would be considered a preventable death, by
most.” Despite the limitations of extracting data from
these memorial websites (eg, retrospective in nature, in-
ability to validate the data), the data do provide some
insight into the nature and risk of injury OpK9s are ex-
posed to while in the Line of Duty.

In the human trauma care community, history
has demonstrated that expedient recognition of life-
threatening conditions and provision of timely first aid
at the POI can be life-saving.!>1% 1 The need for timely
prehospital trauma care and rapid transport to a defini-
tive care facility led to the development of formalized
Emergency Medical Systems (EMS) that now exist in
most developed countries today. EMS’ mission is based
on six general key functions: detection, reporting, response,
on-scene care, care in transit, and transfer to definitive care.
These six key functions are represented on the EMS ‘Star
of Life’ symbol created by the National Highway Traf-
fic Safety Administration.”’ The “Star of Life’ has become
recognized around the globe as being synonymous with
emergency medical care. Early on, prehospital trauma
care training for EMS personnel, to include military com-
bat and law enforcement medics, were primarily based
off the principles taught in the Advanced Trauma Life
Support (ATLS) course.'’>*' Although ATLS principles
have proven to be a very successful standardized ap-
proach for managing civilian trauma patients, it is most
effective when applied in the setting of a well-resourced
hospital emergency department or trauma center. As
many of us know, the prehospital setting is a much dif-
ferent situational and logistical environment. Even in
an urban civilian sector with established, well-resourced
EMS teams and short transport times, the absolute value
of applying ATLS principles to prehospital care remains
questionable.!>*!

In 1981, the American College of Surgeons Commit-
tee on Trauma in cooperation with the National Asso-
ciation of Emergency Medical Technicians developed
an ATLS Course for prehospital providers; this in turn
was renamed Prehospital Trauma Life Support (PHTLS).?
The PHTLS has the main goals of: a) gaining access to
the patient, b) rapidly identifying and rendering aid of
life-threatening injuries until the casualty can be evac-
uated to a higher level of definitive care, and then c)
packaging and transporting the casualty to a desig-
nated trauma care center in the shortest amount of time
possible.?? PHTLS principles focus on early, simple, and
well-conducted medical interventions that will eliminate
or mitigate the severity of preventable deaths and con-
tribute most to improving survival and overall outcome.
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Considering each situation is unique, PHTLS incorpo-
rates flexibility allowing the first responder the ability
to adapt its principles to the scenario at hand. PHTLS
does not require advanced medical knowledge or tech-
nical training; therefore, the skills can be easily learned
and implemented by a wide range of paramedical per-
sonnel with varying degrees of medical knowledge and
experience. PHTLS remains one of the leading train-
ing programs for prehospital emergency trauma care
throughout the world. In low-income countries that do
not have adequately established EMS services, the im-
plementation of even basic PHTLS principles (eg, direct
pressure hemostasis, simple airway techniques) has been
shown to provide a beneficial effect in reducing trauma-
related mortalities.”*?* Up until now, peer-reviewed
veterinary-based PHTLS guidelines have not been de-
veloped or made available. One reason for this is that
veterinary-specific EMS services have also not been (and
still currently are not) available in most places. When an
animal is injured, it is typically the owner or by-stander
that witnesses the trauma (neither of which are usually
medically inclined) that scoops the animal up and drives
it to the nearest veterinary treatment facility. Some may
feel that the continued lack of a veterinary EMS sys-
tem precludes the need for developing veterinary-based
PHTLS guidelines; however, there are many situations
when paraprofessionals (eg, EMTs, paramedics) or other
civilian personnel trained in human first responder care
are first on scene and in a position to provide life-saving
care to an injured animal. This is particularly true for
the OpK9 in which their handler (unless injured them-
selves) is often the first responder. With that in mind and
in an effort to decrease veterinary prehospital case fa-
tality rates (CFR), then it is prudent that the veterinary
community develop a set of evidence-based, prehospital
care guidelines that first responders have access to and
may be trained to utilize.

The prehospital guidelines included in this edition
were developed based on the available evidence and
clinical experience from those active in the field of pre-
hospital medicine. On the whole, however, the veteri-
nary community has not addressed many large gaps
in relation to prehospital trauma care (eg, the lack of
standardized guidelines, funding, training, logistical re-
sources, research). Some important knowledge gaps in-
clude the lack of data regarding the types of prehospital
injuries that are most prevalent, the proportion of veteri-
nary casualties that succumb to prehospital injuries, and
the data to objectively analyze what effects first provider
interventions have on CFRs. Although we may expect
a similar out-of-hospital CFR between people and vet-
erinary patients, we probably should expect a different
prevalence in the type of injury-related fatalities ani-
mals experience simply based on the inherent differences
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between species (eg, anatomy, conformation, locomo-
tion). The lack of veterinary-specific EMS services has
precluded the gathering of prehospital trauma-related
data and, therefore, has been a main contributor for some
of this knowledge gap. In addition and up until recently,
the lack of an established national veterinary trauma
registry has served as another contributor for the insuf-
ficient gathering of data. To help close this knowledge
gap, VetCOT has incorporated data fields into its trauma
registry for recording applicable information related to
the prehospital period (eg, injury type, resuscitative care
provided). The prehospital data collected can be ana-
lyzed to help answer the many unknowns about the
prehospital period that currently plagues the veterinary
community and, therefore, will foster improvements in
our recommendations for out-of-hospital care.

The Operational K9 and the Need for K9 Tactical
Emergency Casualty Care

Despite marked advancements over the past 20 years in
human EMS for high-threat scenarios (eg, active shooter
events), advances in casualty care for the civilian OpK9
operating in a high threat environment have remained
severely deficient. In 2009, a US Special Operations Com-
mand sub-committee convened to develop the Canine-
Tactical Combat Casualty Care (Canine-TCCC) princi-
ples to help guide field care for MWDs injured on the
battlefield.?® In spite of their usefulness for providing
care to MWDs in a combat environment, Canine-TCCC
principles have limitations when attempting to apply
them to the civilian OpK9. Since Canine-TCCC princi-
ples were developed with medical operations distinct to
a ‘battlefield” environment in mind, they fail to address
factors that are unique to the civilian tactical environ-
ment (eg, available resources, operational environment,
occupational hazards, injury risks). In addition, Canine-
TCCC only addresses interventions for mitigating the
three major preventable causes of death for human bat-
tlefield casualties (massive hemorrhage, upper airway
obstruction, and tension pneumothorax). Canine-TCCC
principles do not address other life-threatening con-
ditions unique to all OpK9s such as heat-related in-
juries, gastric dilatation and volvulus, and illicit drug
or explosive compound exposures. Finally, the origi-
nal sub-committee that was formed to develop Canine-
TCCC principles does not convene anymore; therefore,
no process currently exist to review and update the
Canine-TCCC principles in accordance with new avail-
able evidence-based data.

In 2014, the K9 Tactical Emergency Casualty Care (K9
TECC) working group was developed under the aus-
pice of the human Committee for Tactical Emergency
Casualty Care (www.c-tecc.org). The K9 TECC working
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group’s primary intent is develop best practice prehos-
pital care guidelines for civilian OpK9s injured under
high threat situations.” A diversified group of subject
matter experts consisting of emergency physicians, vet-
erinarians, EMS paraprofessionals, military profession-
als, tactical medics, law enforcement officers, K9 Han-
dlers (law enforcement and SAR), and fire fighters make
up the working group. The K9 TECC guidelines are
written primarily to be utilized by civilian EMS/Fire,
Tactical EMS, law enforcement officers and K9 Han-
dlers. They are modeled off the human TECC guidelines
(available at http:/ /www.c-tecc.org/guidelines) and fo-
cus on interventions that are affordable, sustainable,
and require minimal training and resources. Similar to
the human guidelines, K9 TECC principles are incor-
porated into three dynamic phases of care: Direct Threat
Care (DTC)/Hot Zone, Indirect Threat Care (ITC)/Warm
Zone, and Evacuation (EVAC)/ Cold Zone. Fundamen-
tally, the goals and principles for each phase of care will
remain relatively same as human TECC; however, mod-
ifications are made to account for K9-related anatomical
and physiological uniqueness. Since they are modeled
after human-based TECC principles, K9-TECC should
be easily learned and applied by various first respon-
ders. In developing their best practice recommendations,
the working group extracted and translated data from
available evidence-based medicine, lessons learned from
MWD combat casualties, and end-user experience from
the front lines to mold their final recommendations. K9-
TECC principles will remain flexible, thus allowing the
provider to adapt to any particular operational task or
situational threat risk based on the organization’s oper-
ational doctrine.

Other projects that the K9 TECC working group is
tasked with include: developing a trauma registry and
electronic patient care record specifically for OpK9s that
non-veterinary EMS paraprofessionals may utilize; pro-
viding white papers and positional papers on impor-
tant aspects related to OpK9 prehospital care; develop-
ing best practice recommendations for prolonged field
care; evaluating components and making recommenda-
tions for K9 Individual First Aid Kits; fostering scientific
research related to OpK9 prehospital care; and provid-
ing resources for first responders to facilitate their ability
in providing appropriate and timely prehospital care to
the injured OpK9. The K9 TECC group is also petition-
ing the AVMA and state veterinary regulatory agencies
to legally allow human EMS paraprofessionals the abil-
ity to render emergency out-of-hospital aid to injured
OpK9s. The working group has published two white pa-
pers entitled: “Operational K9 Tactical Emergency Casualty
Care (K9-TECC) Training and K9 Individual First Aid Kits
(K9-IFAK) White Paper” and “Challenges Facing Prehospital
Care for Operational K9s Injured in the Line of Duty.” Both
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white papers as well as more information about the K9
TECC working group may be found at www.k9tecc.org.

Final Disclaimer

The reader should remain aware that in the United States
“practice of veterinary medicine” is defined and gov-
erned on a state-to-state basis. The requirements and
exemptions for practicing veterinary medicine may be
found in the respective state’s Veterinary Practice Act
or in a section of the state’s laws that regulates veteri-
nary medicine. As a result, the information provided
in Prehospital Trauma Care Best Practice recommenda-
tions does not provide authorization for non-veterinary
licensed personnel to practice veterinary medicine with-
out the direct or indirect supervision from a licensed vet-
erinarian. When used by non-veterinary licensed person-
nel (eg, EMS/Fire paraprofessionals, law enforcement
officers, or K9 Handlers), these guidelines should only
be implemented:

® For providing preveterinary emergency care to injured
animals when licensed veterinary professionals are
not readily available to render such care, AND

® In accordance with:

o Their legal scope of practice for providing medi-
cal care to human casualties,

o The laws of their respective state’s Veterinary
Practice Act or statutes regulating veterinary
medicine, AND

o The laws of their respective state’s Practice Acts
or statutes of their respective profession (eg, State
EMS statutes)

To ensure the most appropriate and non-harmful care
is provided to the injured animal, non-veterinary per-
sonnel with a high occupational likelihood for rendering
out-of-hospital care to injured animals (eg, EMS/Fire,
LE officers, and K9 Handlers) should pursue training in
K9 anatomy, K9 first responder care, and K9 TECC pro-
cedures. Their training should be conducted under the
direction of a licensed veterinary professional or a pro-
fessional veterinary training organization that employs a
licensed veterinarian as their medical director to oversee
their training curriculum.

Acknowledgments

Special acknowledgment and appreciation is noted to
ACVECC’s VetCOT Prehospital sub-committee lead,
Dr. Rita Hanel, for the countless hours she dedicated
to organizing the committee, editing the guidelines, and
ensuring that the recommendations provided are truly

164

“best” practice. Appreciation is also noted to all of the
authors who contributed their time and expertise and
who played an integral role in helping to make these
an invaluable set of recommendations. Finally, a special
thank you and recognition to Dr. Kelly Hall and all of
those involved in the VetCOT mission for your commit-
ment to improving trauma patient care.

Lee Palmer, DVM, MS, DACVECC, NREMT-T,
WEMT, CCRP

Chair, K9 Tactical Emergency Casualty Care
(K9TECC), Medical Director, K9 MEDIC and
UWSOC4, Auburn, AL 36830

References

1. Rhee P, Joseph B, Pandit V, et al. Increasing trauma deaths in the
United States. Ann Surg 2014; 260(1):13-21.

2. Heron M. Deaths: Leading Causes for 2010. National Vital Statistics
Reports, Vol. 62, No. 6, December 20, 2013

3. Center of Disease Control. Injury Prevention & Control:
Data & Statistics (WISQARS™) [Internet]. 2014 [updated 2014
July 7; cited 2014 Oct 27]. Available from: http://www.cdc.
gov/injury/index.html

4. National Trauma Institute. Trauma Statistics [Internet]. 2014
[cited 2014 Oct 27]. Available from: [http://www.nationaltrauma
institute.org/home/trauma_statistics.html

5. Gedeborg R, Chen LH, Thiblin I, et al. Prehospital injury deaths—
strengthening the case for prevention: nationwide cohort study. J
Trauma Acute Care Surg 2012; 72(3):765-772.

6. Kelly JF, Ritenour AE, McLaughlin DF, et al. Injury severity and
causes of death from Operation Iraqi Freedom and Operation
Enduring Freedom: 2003-2004 versus 2006. ] Trauma 2008; 64
(2 Suppl):S21-26.

7. Holcomb ]B, Stansbury LG, Champion HR, et al. Understanding
combat casualty care statistics. ] Trauma 2006; 60:397-401.

8. Holcomb JB, McMullin NR, Pearse L, et al. Causes of death in U.S.
Special Operations Forces in the global war on terrorism: 2001 -
2004. Ann Surg 2007; 245:986-991.

9. Gunst M, Ghaemmaghami V, Gruszecki A, et al. Changing epidemi-
ology of trauma deaths leads to a bimodal distribution. Proc (Bayl
Univ Med Cent) 2010; 23(4): 349-354.

10. Eastridge BJ, Mabry RL, Seguin P, et al. Death on the battlefield
(2001-2011): implications for the future of combat casualty care.
Trauma Acute Care Surg 2012; 73(6 Suppl 5):5431-437.

11. Sobrino J, Shafi S. Timing and causes of death after injuries. Proc
(Bayl Univ Med Cent) 2013; 26(2):120-123.

12. Maio RF, Burney RE, Gregor MA, Baranski MG. A study of
preventable trauma mortality in rural Michigan. ] Trauma 1996;
41(1):83-90.

13. Deakin CD. Preventable prehospital trauma deaths from trauma.
Pre-Hosp Immed Care 1997;1:198-203

14. Murad KM, Husum H. Trained lay first responders reduce trauma
mortality: a controlled study of rural trauma in Iraq. Prehosp Disast
Med 2010; 25:533-539.

15. Callaway DW, Smith ER, Cain J, McKay SD, Shapiro G, Mabry
RL. The Committee for Tactical Emergency Casualty Care (CTECC):
Evolution and application of TCCC Guidelines to civilian high threat
medicine. ] Special Operations Medicine 2011; 11(2): 84-89.

16. Kotwal RS, Montgomery HR, Kotwal BM, et al. Eliminating pre-
ventable death on the battlefield. Arch Surg 2011; 146(12):1350-1358.

17. Simpson SA, Syring R, Otto CM. Severe blunt trauma in dogs: 235
cases (1997-2003). ] Vet Emerg Crit Care 2009; 19:588-602.

© Veterinary Emergency and Critical Care Society 2016, doi: 10.1111/vec.12471



18.

19.

20.

21.

22.

Stojsih SE, Baker JL, Les CM, Bir CA. Review of canine death while
in service in civilian law enforcement (2002-2012). ] Spec Oper Med
2014; 14(4):86-91.

Esposito TJ1, Sanddal TL, Reynolds SA, Sanddal ND. Ef-
fect of a voluntary trauma system on preventable death and
inappropriate care in a rural state. ] Trauma 2003; 54(4):
663-669.

Anand LK, Singh M, Kapoor D. Prehospital trauma care services in
developing countries. Anaesth Pain & Intensive Care 2013; 17(1):65—
70.

Butler FK Jr, Hagmann ], Butler EG. Tactical combat ca-
sualty care in special operations. Mil Med 1996; 161(Suppl):
3-16.

National Association of Emergency Medical Technicians (NAEMT).
PreHospital Trauma Life Support. 7th ed. Burlington: Jones &
Bartlett Publishers; 2011, pp. 442.

© Veterinary Emergency and Critical Care Society 2016, doi: 10.1111/vec.12471

23.

24.

25.

26.

27.

Liberman M, Roudsari BS. Prehospital trauma care: what do we
really know? Curr Opin Crit Care 2007; 13(6):691-696.

Stiell IG, Nesbitt LP, Pickett W, et al OPALS Study Group. The
OPALS Major Trauma Study: impact of advanced life-support on
survival and morbidity. CMA] 2008; 178(9):1141-1152.

Murad MK, Larsen S, Husum H. Prehospital trauma care reduces
mortality. Ten-year results from a time-cohort and trauma audit
study in Iraq. Scand ] Trauma Resusc Emerg Med 2012; 20:13.

U.S. Special Operations Command (USSOCOM). U.S. Special Oper-
ations Command tactical trauma protocols, tactical medical emer-
gency protocols, and canine tactical combat casualty care (C-TCC)
for special operations advanced tactical practitioners. ] Spec Oper
Med 2012(Suppl):2-242.

Palmer LE, Maricle R, Brenner J. The Operational Canine and K9
Tactical Emergency Casualty Care Initiative. ] Spec Oper Med 2015;
15(3):32-38.

165



