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Battlefield trauma care then and now: A decade of
Tactical Combat Casualty Care

Frank K. Butler , Jr., MD, CAPT, MC, USN (Ret) and Lorne H. Blackbourne, MD, COL, MC, USA

 reported in 1970 that 193 of a cobart of 2,600

casualties dm were killed i action in Vietmam died

of isolated by The of fatalities
that resulted from exsanguination from extremity wounds was
7%muwuﬂxlmhlgcmofpnmb!:rkalhnmm
US military casualties in the Vietnam War. Maughon com-
mented at the time that little progress had been made in bat-
llzﬁeldnmmmﬂ:hﬂlm)m <

A sobering in 1970
ufmdmi!\cpmvﬂhbkdnﬂlmlysudmnbylhlmb
etal? uﬂKleye(u.L mdlenmcmﬂms Holcomb et al.
found a 15% incs fatalities in
hlsMhﬂMaﬂSpmalOpa&mdﬂﬂumlmm

from the mitiation of hostilities untsl N

trauma care technigues being taught to US combat medscal
personnel at the start of the war were based on courses devel-
oped for of trauma in settings.

Based on these courses, battlefickd trauma care as
by owr combat medics, corpsmen, and pararescuemen (P.ls)al
the start of the war included the elements listed in Table 1.

The choxce of which battlefield trauma care courses to use
in traning medscs was a decision reached by individual services
or units. There was not effective interservice coordination on
‘battleficld trasma care training peovided before Operation En-
during Freedom (OEF) and Operaticn Irsqi Freedom (OIF).
Some groups within the military sought to advance the level
ofbulkﬁ:ld trauma care by do;nng practices mtended for

2004. He found that 25% (3 of 12) fatalities with potentially
survivable mjuries might have been saved by the simple ap-
plication of a tourniquet. The larger causes of death analyss
by Kelly et al. nudmd%lf-ulm::ﬁwntheﬁmSy:mof
the conflicts in i and Iraq. He d d that 77
of 232 potentially preventable deaths from the Armed Forces
Medscal Examiner records resulted from failure to use a tour-
miguet; exsanguination from isolated extremity wounds thus
caused 7.8% of the combat-related deaths reported in the arti-
cle of Kelly et al.. The failure to make progress in addressing
the leading cawse of p deaths ca the battlefield in the
30 years between the Victnam and Afghansstan wars, despite
the ready availability of the requisite technology,
underscores Maughon’s point about the lack of progress i
battlefield trauma care.

The decade of conflict in Irag and Afghanistan has,
however, scen sweeping changes in the prehospital care of
combat casuakies. This section reviews the concepts of battle-
field trauma care at the start of the war, bow changes to this
care hive been implemented, the current state of battlefickd
trauma care, and the available metrics of success.

BATTLEFIELD TRAUMA CARE THEN: 2001

In the absence of a Department of Defense (DOD) level
mm:mmwhmum&mm
practce trauma  care

From the US Army Iastinste of Surgical Research.., Fort Sam Hoaston, Tess.
The opinions and assertions expressed by he authors s thers Ahee and €0 nct
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) Trauma Acute Care Suvg
Voluwme 73, Number 6, Supploment §

d truma teams in the emergency department for wse
wmmammamwmmﬂm
were bemng trained to wse technigues sach as diagnostic perito-
neal lavage, venous cutdowns, and pericardiocentesis on |he
‘battlefield. These technigues are difficult to train and sustain and
hmnub«nﬂnmmuwemmlmcunbﬂcannh:s
reports deaths amang
US military fatalities in Ibe ewly )un of hostilibes in g
and Afghanistan mnged from 15% to 28%*' Both of these
studies reflect the standards of trauma care as practiced in the
first half of the war. Note also that not all potentially pre-
ventable deaths result from deficiencies in care provided.
Some reflect tactical situations that made medical care im-
possible in the time window in which interventions may have
been lifesaving; others may reflect profonged times to defins-
tive care in immature theaters of war.

Tactical Combat Casualty Care
In the mid-1990s, a Special Operations medical research
project was undertaken with the goal of impeoving combat
trauma outcomes through optimization of the care rendered in
the tactical prehospital environment. This rescarch effort de-
veloped a new concept called Tactical Combat Caswalty Care
(TCCC). The core prnciples of TOCC are to avoid prevent-
able deaths and to combine good medicine with good tactics.
This project reviewed the available evidence m peehospital
mmm‘ﬂnﬁnummxﬂnwlmmmdmnhd
in a article uLlnd “Tactical Combat Caswalty Care in Special
O " which was published a5 a s to the jour-
nal Military Medicine in August 1996.* This ariginal TCOC
nchlmhbdlpvpmd’uofm!nmulhumcm
idelines that were for use on the and
provided strong emphasis on the mast commea historical

causes of preventable death in combat.
The TCCC guidelines were quackly adopted by the Navy
Sea. Air, and Land (SEAL) community, the 75th Ranger
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MILITARY MEDICINE, 182, 3/4:e1563, 2017

Two Decades of Saving Lives on the Battlefield: Tactical Combat

Casualty Care Turns 20

Frank K. Butler, MD, FAAO, FUHM

ABSTRACT Background: Twenty years ago, the original Tactical Combat Casualty Care (TCCC) article was pub-
lished in this journal. Since TCCC is essentially a set of best-practice prehospital trauma care guidelines customized for
use on the battlefield, the presence of a journal with a specific focus on military medicine was a profound benefit to the
initial presentation of TCCC to the U.S. Military. Methods: In the two ensuing decades, which included the
longest continuous period of armed conflict in our nation’s history, TCCC steadily evolved as the prehospital trauma
care evidence base was augmented and as feedback from user medics, corpsmen, and pararescuemen was obtained.
Findings: TCCC has taken a leadership role in advocating for battlefield trauma care advances such as the aggressive
use of tourniquets and hemostatic dressings to control life-threatening external hemorrhage; improved fluid resuscita-
tion techniques for casualties in hemorrhagic shock; increased emphasis on airway positioning and surgical airways to
manage the traumatized airway; faster, safer, and more effective battlefield analgesia; the increased use of intraosseous
vascular access when needed; battlefield antibiotics; and combining good medicine with good small-unit tactics. With
the continuing assistance of Military Medicine, these advances and the evidence base that supports them have been
presented to TCCC stakeholders. Discussion/Impact: Now—20 years later—TCCC has been documented to produce
unprecedented decreases in preventable combat death in military units that have trained all of their members in TCCC.
As a result of this proven success, TCCC has become the standard for battlefield trauma care in the U.S. military and
for the militaries of many of our allied nations. Committee on TCCC members and the Joint Trauma System also work
closely with civilian trauma colleagues through initiatives such as the Hartford Consensus, the White House Stop the
Bleed campaign, and the development of National Association of Emergency Medical Technicians TCCC-based
courses to ensure that advances in prehospital trauma care pioneered by the military on the battlefield are translated
into civilian practice on the streets of America. Active shooter incidents, terrorist bombings, and the day-to-day trauma
that results from motor vehicle accidents and criminal violence create the potential for many additional lives to be
saved in the civilian sector. Along with the other components of the Department of Defense’s Joint Trauma System,
the Committee on TCCC, and the TCCC Working Group have been recognized as a national resource and will con-
tinue to advocate for advances in best-practice battlefield trauma care as opportunities to improve are identified.
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en charge des BG depuis 100 ans

Butler FK Jr. TCCC Updates: Two Decades of Saving Lives on
the Battlefield: Tactical Combat Casualty Care Turns 20. J

Spec Oper Med. 2017 Summer;17(2):166-172.

Viet Nam : Lessons learned ?

J. S. Maughon, MC, USN, An Inquiry Into the
Nature of Wounds Resulting in Killed in Action in
Vietnam, Military Medicine, Volume 135, Issue 1,
January 1970,
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TABLE 1. Battlefield Trauma Care Then (2001)

In the absence of a DOD-level group with a charter to provide the services with updated best-practice battlefield trauma care recommendations, the prehospital
trauma care techniques being taught to US combat medics, corpsmen, and pararescuemen at the start of the conflicts in Afghanistan and Iraq were based on
courses developed for management of trauma in noncombat settings and included the following elements:

To render care with no structured consideration of the evolving tactical situation
Not to use tourniquets to control extremity hemorrhage

To manage external hemorrhage with prolonged direct pressure, thereby precluding the medic from attending to other injuries or rendering care to other
casualties

No use of hemostatic dressings

Two large-bore intravenous lines started on all patients with significant trauma

Treatment of hypovolemic shock with large-volume crystalloid fluid resuscitation

No special considerations made for traumatic brain injury with respect to avoiding hypotension or hypoxia
Management of the airway in facial trauma or unconscious casualties with endotracheal intubation

No specific techniques or equipment to prevent hypothermia and secondary coagulopathy in combat casualties

Management of pain in combat casualties with intramuscularly administered morphine—a battlefield analgesia technology that dates back to the Civil War
No intraosseous access techniques

No prehospital electronic monitoring techniques

No effective nonparenteral analgesic medications

No prehospital antibiotics

No delineation of which casualties might benefit most from supplemental oxygen

Spinal precautions applied broadly to casualties with significant trauma, without consideration of tactical concems or mechanism of injury

Butler FK Jr, Blackbourne LH. Battlefield trauma care then and now: a decade of Tactical Combat Casualty Care. J
Trauma Acute Care Surg. 2012 Dec;73(6 Suppl 5):5395-402. doi: 10.1097/TA.0b013e3182754850. PMID: 23192061.




°
MINISTERE g
DES ARMEES
Liberté _< —_—
Egalité Service de santé
Fraternité Aac ammbes

TABLE 1. Battlefield Trauma Care Ther| (2001)

r to provide the services with updated best-practice battlefield trauma care recommendations, the prehospital
bat medics, corpsmen, and pararescuemen at the start of the conflicts in Afghanistan and Iraq were based on
noncombat settings and included the following elements:

of the evolving tactical situation

hatients with significant trauma

' ume crystalloid fluid resuscitation

No pecl considerations made for traumatic brain injury with respect to avoiding hypotension or hypoxia
Management of the airway in facial trauma or unconscious casualties with endotracheal intubation

No specific techniques or equipment to prevent hypothermia and secondary coagulopathy in combat casualties

Management of pain in combat casualties with intramuscularly administered morphine-—a battlefield analgesia technology that dates back to the Civil War
No intraosseous access techniques

No prehospital electronic monitoring techniques

No effective nonparenteral analgesic medications

No prehospital antibiotics

No delineation of which casualties might benefit most from supplemental oxygen

Spinal precautions applied broadly to casualties with significant trauma, without consideration of tactical concems or mechanism of injury

Butler FK Jr, Blackbourne LH. Battlefield trauma care then and now: a decade of Tactical Combat Casualty Care. J
Trauma Acute Care Surg. 2012 Dec;73(6 Suppl 5):5395-402. doi: 10.1097/TA.0b013e3182754850. PMID: 23192061.




e Etat des lieux 5

<

Service de santé
Aac avmbes

Egalité
Fraternité

TABLE 1. Battlefield Trauma Care Ther| (2001)
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Butler FK Jr, Blackbourne LH. Battlefield trauma care then and now: a decade of Tactical Combat Casualty Care. J
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1993-1995
*TCCC projet de recherche

Aout 1996

¢‘“‘Tactical Combat Casualty Care in Special
Operations’ publié dans military medicine

Avril 1997
*TCCC = standard de soins
SEAL 1999

¢TCCC publié dans la 4éme

édition du PHTLS
2005

eGarrot pour tous les combattants

2010

eL'armée américaine impose le TCCC
dans le sauvetage au combat

mMZ=O=0m

Supplement to

ILITARY

Volume 161, August 1996

Tactical Combat Casualty Care in
Special Operations

Official Journal of the Association
of Military Surgeons of the U.S.
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©PHTLS

Prehospital Trauma Life Support
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Butler FK. Leadership lessons learned in Tactical Combat Casualty Care. J Trauma Acute Care Surg. 2017 Jun;82(6S Suppl 1):516-S25.
doi:-10.1097/TA.0000000000001424. PMID: 28333837
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« Il y a mauvaise performance lorsque le systeme n'agit pas
sur les opportunités d'amélioration identifiées »

« Modifier une recommandation ne doit pas étre considéré
comme un indicateur d’'une mauvaise performance passée »

Butler FK.
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Continuum de soins
Contexte tactique / pré-hospitalier

Numérisation des données VS Sécurité

Accessibilités des données

MYl IRTSNSIET 00 0076 MNIR MILITARY MEDICAL RESEARCH

Open Access

DODTR ; RESEARCH

4 : Description of trauma among French )]

130,000 données/ 80,000 accidents / Web / Temps |tuptigsstinisintn D s b
réeel Defense Trauma Registry: understanding

the nature of trauma and the care provided

Marc A, Schweizer"'®, Jud C. Janak', Zsolt T. Stockinger” and Tristan Monchal®
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En pratique civile

Tueries de masse , attentats

X-A-B-C-D-E Osror O

SAVE A LIFE
Tactical Emergency Casualty Care
No tourniquet rule 9

1 APPLY PRESSURE WITH HANDS

[ 1
2 APPLY DRESSING AND PRESS

”"H
; "‘"‘\\

< ' P—
o -

3 APPLY TOURNIQUET

A h{,

CALL 911
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T5—15 min

T15-30 min

4

T3&60 min

| . . . o
#=  En pratique civile =

QUE SAVONS-NOUS ?

Stop the bumning process
Assess the scene

Free of danger

Evaluate the casualties

Massive bleeding control
Airway
Respiration

arculati
(en cas de choc)
Head / Hypothermia
Evacuation
Réévaluer

Yeux / ORL

Analgésie / ACSOS

ATTRIBUER ROLES

des armées

UTILISER CHECK-LIST BESOINS ET PREPARATION 3
ETUDIER LE TERRAIN MATERIEL/RESSOURCES ‘[0_31

Se protéger / Contact avec forces de sécurité intérieures (police/gendarmerie ) et forces de secours (SP)

Evaluer la situation

Les forces de sécurité sont forces menantes, les forces de secours et de santé sont concourantes

Evaluer et catégoriser les blessés PRIORISER les victimes
- ? - >
START (SIMPLE TRIAGE AND RAPID TREATMENT) Marche ? Respire ? Pouls radial ? Conscience ? et TRAITER BESOINS IMMEDIATS

Garrot pneumatique ou tourniquet : pose immediate « réflexe » si hémorragie active. Réévaluation puis « conversion » sacondaire en packing compressif dés que possible.
Compression plaies, packing, suture scalp...

Ceinture pelvienne +/- garrot jonctionnel...

Subluxation, canules oropharyngée, intubation (voir fiche), cricothyroidotomie

Oxygenation, décompression pneumothorax

Ventilation uniquement si nécessaire...

HYPOTENSION PERMISSIVE : PAS 80-90 mmHg, PAM 60-65 mmHg (PAS>110 si trauma cranien ou médullaire)

EXPANSION A PETITS VOLUMES : Abords IV (ou 10); Bolus cristalloides 250mi, limiter 3 1000ml ; PSE noradrénaline si objectifs pression artérielle non atteints malgré 1000 ml d’expansion
PSL (dont PLYO) si disponibles sans jamais retarder I'évacuation

ACIDE TRANEXAMIQUE : 1g IVL, Puis 1g sur 8H IV. Pas aprés 3H post-trauma

EVALUATION GLASGOW COMA SCALE (GCS / SCORE MOTEUR) ET PUPILLES

PREVENTION HYPOTHERMIE : Couverture de survie, couverture chauffante, Chauffage ambulance, enlever les habits mouillés.
Prévoir moyens et brancardage

Noter horaires (accident, garrot, mobilisation._..)

Reéevaluer le patient. Remplir FMA (Fiche Médicale de I'Avant)

Nettoyage, pansement oculaire. Méchage épistaxis

ANALGESIE adaptée : Morphine, Kétamine
PREVENTION ACSOS si trauma cranien ou médullaire : evaluation neuro GCS/pupilles, osmothérapie si anomalie pupilles et GCS< 5
Objectifs: SpO2 94-98%, PAS > 110 mmHg, ETCO2 30-35 mmHg si Ventilation, glycémie 8-10mmol/], température 35-37°C
e iothiea
Pansements

EVACUER LES LIEUX DES QUE POSSIBLE VECTEUR ET ORIENTATION ADAPTES EN FONCTION DES RESSOURCES DISPONIBLES

Poursuite des traitement en cours d’évacuation Transmissions structurées a l'arrivée
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Check-list « M-A-R-C-H-E » du polytraumatise

M Hémorragie [RETY] oot semét) vt oo O
| contrblée QuickClot 0O0 (|
m 0 Pansement compressif  [J [ O
Suture o0 [
, A VAS libres [JTe]Y] Libération manvelemagyt O LI [
’ ot BE O
l ¢ ml:l Crycothyroidotomie ] & 0
Ampliation thoracique symétrique
| Hémotho
| ¢ m O m élm/t::l:é
Murmure vésiculaire symétrique oo o
Pneumoth
OU! M NON plarivyri
Emphyséme sous cutané absent A [
J IO NON
Sp02 > 94% spontané 02/ VNI
J IO E = & 0O O
94%
Fréq respi < 40/min ou absence
de signes de détresse respi VNI Oui o0 o
m O m é IOT non OO O

[ péja fait/controlé fl [[] Réalisé maintenantl [CINe s'applique pasl

c TAS initiale > 80 mmHg (>110 mmHg si TC/trauma médullaire)

¢ m(PAMsmmmHg)" m n
Remplissage vasculaire [J
(1L max) O N EN O ~L

Shock index
initial >1

Amines vasopressives QSP k
TAS > 80 mmHg

Noradrénaline [J [[] [[] Adrénaline (0 [ [J
Dobutamine [ [ [

OuiE]. Non[]

} N = o™oono

Absence de troubles de la conscience majeurs

par cristalloides iso 0 =) TAS > 80 mmHg

N Absence de signes d’HTIC cliniques

m 9 Osmothérapie [ [ [J

i(- [

Acide tranexamique 1g [ CJ

E Réchauffementd [ [J eFAST [ [J

Antalgie O O [J Clnéthta?bl;lc:gngg)uﬁ o0

Antibioprophylaxie [ 1 [ Ceipture pelvienne  [] [J

Attelle STS O O]

|

Protocole transfusion massive demandé alarégul (=2 ) [ [

‘ I IOT non sélective D D
; 'H trauma | Pression ballonnet vérifise [ ][]
{ | (estimée) ... O
{0 0O R Valeurs EtCO: selon objectifs| ][]
' Kgo - [P e T Curarisation longue évoquée [ [

Crédit : Nicolas Cazes / BMPM

A

Hémomagies  ventiation: ~ Remplissage  Thoracostomie Echographiepour +-
etames 10T ouBAVU  Vasculaire par bilstérale  Gliminer /traiter  Ceinture
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ORIGINAL RESEARCH

Five years of prolonged field care: prehospital challenges during
recent French military operations

Stéphane Travers, MD,"* Cyril Carfantan, MD,” Antoine Luft, MD,” Luc Aigle, MD,*"
Pierre Pasquier, MD,”" Christophe Martinaud, MD, PhD,”*" Aurelien Renard, MD,” Olivier Dubourg, MD,"
Clement Derkenne, MD,” Romain Kedzierewicz, MD,” Marilyn Franchin, MD," Christian Bay, MD,"’
Andrew P. Cap, MD, PhD,"" and Sylvain Ausset, MD *7
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* Le TCCC doit s’adapter a la haute intensité

NE PAS ACCEPTER "ON
ATOUJOURS FAIT COMME CA"
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* Le TCCC doit s’adapter a la haute intensité

NE PAS ACCEPTER "ON
ATOUJOURS FAIT COMME CA"

e Un standard de soins a besoin de réseau

* Un systeme apprenant a besoin de vous
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