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Summary

The present corpus of cognitive aids (CA) for trauma manage-
ment, trauma flowcharts, provides comprehensive and visual
guidelines for trauma clinicians for the prehospital setting. These
flowcharts are structured along a timeline and all essential action
carry a specific time stamp. The flowcharts aspire to be an easy-to-
use real-time support for clinicians, as well as to be used as a
reference for training and education. The flowcharts are the result
of a close cooperation of the French Society of Emergency Medicine
(Société francaise de médecine d’'urgence, SFMU) and the French
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Society of Anaesthesia and Intensive Care Medicine (Société
francaise d’anesthésie et de réanimation, SFAR).

The flowcharts cover the following topics:

Prehospital Trauma Management Principles

) Traumatic Brain Injury

) Thoracic Trauma/Respiratory Failure
) Abdominal Trauma

) Pelvic Trauma

5) Extremity/Vascular Injury

6) Damage Control/Shock

7) Sedation/Analgesia
8)
9)

BN =

Airway Management and Rapid Sequence Induction
Traumatic Cardiac Arrest
10) Mass Casualty Individual Care

The flowcharts were developed according to a specific
methodology. Every flowchart was composed by two collaborators
along a pre-established template and existing clinical guidelines
[5-11]. All flowcharts underwent peer review from a panel of
42 experts from SFAR and the SFMU. After extensive review, the
entire panel of experts voted on the entire corpus of flowcharts.
The vote was performed according to a scale from1to9(1-3 = no
agreement; 4—6 = indetermined, new vote; 7—9 = strong agree-
ment). A flowchart was approved, if more than 75% of panel
members expressed a strong agreement (7—9). The final version
was reviewed and validated by the clinical guideline committee of
the SFMU. An electronic, interactive smartphone-based application
is available in French language (https://sfar.org/
lappli-des-anesthesistes-reanimateurs).

@ ﬁu _Sﬁn u

@

ANTICIPATE
WHAT DO WE KNOW ? ROLE ALLOCATION USE CHECK-LIST AND SCORES WHAT TO PREPARE?
ASSESS TEAM AND SCENE SAFETY \
MAINTAIN SITUATIONAL AWARENESS
PRIMARY SURVEY
T, B IDENTIFY AND TREAT IMMEDIATE A (Airway) = assessairway, protect & protect as required, maintain spine control
0-5 min NEEDS B (Breathing) = assessbreathing

v A/B/C/D/E ‘ C (Circulation) = check pulse & blood p hemorrhage, apply tourniquet/comp

PRIORITY TO ESSENTIAL CARE as required

DEFINE THERAPEUTIC OBJECTIVES

D (Disability) = check Glasgow Coma Scale and limb movement, use lateral safety position
E (Exposure) = remove clotbing, maintain temperature

\ RAPID EXTRACTION AND TRANSPORT

YA

T5.15 min FIRST FEEDBACK || TIME OUT with team on scene

DECIDE ON NEED FOR

IMPLEMENT PLAN

TO DISPATCH * Priority and objectives? TRAUMA CENTER
CENTER + Suggestions?/Share plan ADMISSION
+ Allocate roles and tasks INITIATE CARE
* Useclosed loop communication
T )
15-30 min PROCEED WITH ASSESS EFFECTS bt
v PLAN +CARE REPEATEDLY I EVALUATE l I CARE l | LIMIT TIME ON SCENE (30 MINUTES) |
| DEFINE THERAPEUTIC OBJECTIVES | J
T30-60 min A Structured handover on arrival
PROCEED with PLAN CARE REASSESS ATMISTER

during transport

\

(Age/Time/ Mechanism /Injury/Signs-
/Treatment, Time of Arrival/ Rec ion )
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ASSESS:  Age - Comorbidity - Anticoagulation Signs of herniation Cl gical/ critical care center

TRAUMATIC BRAIN INJURY - PREHOSPITAL

2
4+

ANTICIPATE

To-5 min IOENTIFV IWEDM‘I'E NEEDS

v {Airway/h i ) mmm) | ATEND TO mmEDIATE NEEDs | [ Evaluate GCS and limb movement ]
(

Manrital 20%: 0,5\ over 20 minutes iv
OoR

Ike.hllnuhﬂl Limit fluid expansion See sirway flowchart M| 20% -4 vishs of 2g, totel of Ny over
\ 20 mirestes b )
~

T Sadasion If fluid expansion> 1L
15-30 min To achieve SBP > 110 mmHg 5p02 94-97% TRANSPORT TO
g => Noradrenaline ETCO,:30-35 mmHg PRE-ALERT to CENTER if Major TBI CENTER
L Rass1 Systolic > 110 mmHg )
Richmond sedation andagitaton scale
f—.b ™~
REASSESS: pupil Igesia, sedation Consider TCD*
T I o | l\/J STRUCTURED HANDOVER
30-60 min — ATMISTER (Ap/ﬁm/ﬂe:mmv\lh;una/
v . _mu:w .lim | Op P P | Signs/T
Temperature 35-37°C, ETCO, 47CD = Transcranial Doppler {do not delay transport to
it park m p

4

T0-5 min 4 | 1 SHOCK AND/OR DISTRESS -> DECOMPRESS THORAX | -
IF RESPIRATORY FAILURE
v IDENTIFY Open alrway Py P
IMMEDIATE High flow oxygen 151/min Decompression with needle Thoracostomy, mid axillary line 4th intercostal space
NEEDS Manwal support Only temporary solution!!! If shock and/or respiratory failure low threshold to
(Bag Mask Valve] Mid-axillary line perform thoracostomy
& 4th intercostal space Neadle d s only Y 1"
Tsasmin [ B
OXYGENATION : IF orotracheal intubation required ANALGESIA: TRIAGE:
v 15102 Non rebreathermask | | Assess risk-benefit Morphine, Ketamine Accordingto severity
(refer to intubationsheet) refer to analgesia sheet (flail, respiratory distress)
\ J
[ "
T15:30 min ANALGESIA ULTRASOUND APPROACH
v {analgesia flowchart ) Experienced operator
. >
Ts060min [ ~
PURSUE CARE REASSES REPEATEDLY STRUCTURED HANDOVER  ATMISTER _ o
v During transfer Give pre-alert if brain injury or hemorrhagic shock g_""/;"""' - Y ‘"‘.S'G'. ymp /E
ime )
\ J
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ABDOMINAL TRAUMA- PREHOSPITAL

PREPARE ABDOMINAL TRAUMA = major trauma by definition Suspect until BE SUSPICIOUS IF OBJECTIVES: Short scene time
MAJOR TRAUMA PATIENT = suspect abdominal trauma proven Systolic <110 mmMg Control shack
PENETRATING TRUNCAL TRAUMA= suspect abdominal and/or thoracic injury otherwise PRE-ALET RESUSCITATION ROOM
To.5 min IDENTIFY AND MANAGE IMMEDIATE NEEDS CLINICAL EXAMINATION IS NOT VERY RELIABLE
A/B/C/DJE Look for seat belt sign, haematoma, etc.
v AsAirway , BsBreathing, CsCirculation, DeDisability, EsExposure
(. Fluid challenge l After > 1000ml 1)
T5.15 min ASSESS AND RAPIDLY DETERMINE usu:a( i 250 mi bolve o I Tranexamicadd 3g vV
TRANSPORT DESTINATION m""" M‘ Aim for
Systolic 80-90 mmHg See flowchart
\ MAP 60-65 mmHg Damage Control and SHOCK )
N
T CONSIDER FAST ECHO
15-30 min PRE-ALERT RESUSCITATION ROOM TRAUMA CENTRE
IF IN SHOCK Damage Control Resuscitation, hemorrhagy
v Use pre-alert scores control laparotomy
DOES NOT PROLONG SCENE TIME
\ J
T N NEGATIVE EXAM
= CONTINDE ASSESS REPEATEDLY ?::e 74 TimeE 3 I::::‘hnnism /.In/ury/ Slg.ns- bt ld e
v MANAGEMENT Physiological status and p n s dTime of
During transport need for interventions "m,m,/ Requests) POSITIVE FOR FREE FLUID
9 > SIGN OF SEVERITY
L J
P sfin
PELVIC TRAUMA - PREHOSPITAL # D ®
PREPARE o } High energy 0 e f o
scene times short, use of pelvic binder, treat shock
LooK Shock Associated injury Keep
T0-5 min SYSTE PLACE AT LEVEL OF GREATER
v | PELVIC COMPRESSION | | awvrvee, omHerTHAN ST | (in e :."'f:':[;“ TROCHANTER
Determine Small volume fluid expansion Consider noradrenaline I Tranexamic acid 1g IV I
T5.15 min Use permissive Crystalloid bolus 250 ml After >1000 ml of fluids
rapidly the
appropriate SyT—
v pprop in shock Aim for systolic80-90 mmHg Complete with Shock and Damage
kdﬂ!ul’lith’l (MAP 60-65 mmHg) C ™ . )
( N
T15-30 mi ik i BE AWARE: FAST ECHO
n PRE-ALERT RESUSCITATION Angioembolisation and Damage :
ROOM IF PATIENT IS IN Control Resuseitation / Surgery c"“"‘;“l""l causes Can be positive in retroperitoneal hemat
v SHOCK possible The exam does not lengthen scene times
. J
4 )
73060 min ASSESS REPEATEDLY STRUCTURED HANDOVER - ATMISTER
mf M:NAGE'ENI’ Physiolological status and need {Age / Time / Mech, / Injury / Signs-Symp /T / Esti d Time
v e for interventions of Arrival / Requests)
N =
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EXTREMITY/VASCULAR INJURY - PREHOSPITAL
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PREPARE

To-5 min

b 4

T5.15 min

D 4

T15.30 min

D 4

T30-60 min

¢

DAMAGE CONTROL AND SHOCK - PREHOSPITAL

ﬂu

L=

.

Glve PRE-ALERT to recenving center If active bleeding, ischaemia or shock

LOOK FOR Extensive soft tissue damage / Dislocation / Amputation / Crush injury / No pulse/ Open fractures
HEMODYNAMIC PRIORITY FOR HAEMORRHAGE CONTROL .
SITUATION? —_— | ecand Damage Control flowchart Control with l {nots tne of apphestion)

( failure )
IF IN SHOCK CLINICAL EXAMINATION T — s | Replace, apply second
e s ANALGESIA | | Tourniquetuse possible -

Control Principles Functional impairment, : o
e e gl L=l om— By

\ failure )

i CONSIDER REDUCTION / RESTORATION OF NORMAL ANATOMY IF REQUIRED, USE . o
If obwious vascular injury (no pulse] => prevent ischemia PROCEDURAL SEDATION Consider combination of:

+ I motor deficit (possible nerve injury) See flowchart dressing, compression,

* Toprevent: pain, i ia, i ion, fat npar Requi itoring: HR, BP, Sp02, etCO2 tourniquet

syndrome
. i

In open fractures / wounds: remove large / overt debris from wound

CLEAN / ANALGESIA ANTIBIOTICS Do not wash-out open fractures pre-hospital, simply cover and splint
IV antibioti: iclay, or clinadamycin & ge icin in penicillin allergy

ASSESS REPEATEDLY STRUCTURED HANDOVER - ATMISTER
CONTINUE MANAGEMENT Verify distal pulse / motor function, signs of compression, ischaemia, {Age / Time / Mechanism / Injury / Signs-S /
During transport tourniquet effect Treatment / Estimated Time of Arrival / Requests)

J

=Y

ANTICIPATE

\

To-5 min

b 4

T5.15 min

D 4

T15-30 min

b 4

130.60 min

D 4

s

Systolic target B0-90mmHg, > 110 mmiHg If brain injury;

Target SpO2 94-98%a, Systolk Pressure>110mmHg, ETCO, 30-

Used in wif 50

g under

-
IDENTIFY AND ATTEND IMMEDIATE NEEDS Free and protect airway, simple airway maneuvers Consider other causes of shock
A/B/C/DJE Oxygenation Brain injury, spinal lesion, ...
Asfirway , BaBreathing, CaCirculation , Ds Disabil thorax if needed (prefer thoracostomy)
.
(lmnme CONTROL OXYGENATION/CONSIDER ""f‘,.mm“m 60-65 TRANEXAMIC ACID
+ Toumiquet: CONTROLED AIRWAY s"’" e - 181V over 10 min
Initially if bleeding then reassess to v | | tntubation/cri idectomie) o it braln or medhllery lejurd Then 18/BHIV
packingf possible and il Do not use after 3H
-G ion of wounds and scal only if absolutely needed SMALL VOLUME FLND EXPANSION postireume
*  Use Pelvic binder Wor
Crystalloid bolus 250ml (Rmit to 1000ml)
| heatin
PREVENT HYPOTHERMIA
Cusemu COMA SCALE {MOTOR SCORE], PUPILS, LIME MOVEMENT Survival blanket, ablonet,.. )
~
NORADRENALINE support PREVENT dary brain or medullary injury
After fluid expansion >1000 mi Assess GCS/pupits, osmotherapy if ab lsand GCS <5 CONSIDER OTHER INTERVENTIONS?

ULTRASOUND ?

~ 48

Blood transfusion during transfer If major bleeding with plasma (or PLYD) and/or

RBC avallable (ratio 1/1).
DON'T DELAY TRANSFER

REASSESSMENT
Inform recening center if brain

inqury or hemorrhagic shock

STRUCTURED HANDOVER ~ ATMISTER
(Age/Time/MechonismMnjury/Sgns-
Symptoms/Treatment/Estimated Time of Arrivol/
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SEDATION/ANALGESIA - PREHOSPITAL

ANTICIPATE

D 4

To.5 min

I PROPOSE IMMOBILIZATION I REASSURE / LISTEN

¢

D 4

AIM FOR:

g during painful

PROPOFOL: 0,5 mm-l IVL, REPEAT AS NECBSAIV
procedure; sedation target: Ramsay 3.

Risk of h

loss airway

-4

#

@

7

( Paracetamol : 1 g IV in 15 min ) é‘g

T5.15 min RAPE 2

" &T::mo:s“c NS 4-6 >> Morphine 2mg (1mg if BW<60 kg) every 5 minutes 22

v TARGET NS <4 NS> 6>> Morphine IV titration, 3 mg (2mg if BW< 60kg) every 5 minutes ; é
-9

NS> 6 >> Ketamine : 0, 2 mg.kg-1 IVL boli, totaldose < 0,5mg.kg-1 = 3

. J | g8

a =

23

( M KETAMINE : 0,5 MG.KG-1 IVL BOLUS FOR SEDATION, REPEAT AS NECESSARY. g =

(req ETCO2 and B Risk afﬁsoollmn nr psychomimetic effect (bod mp) wnh increasing dose 3 %

T + airway management available] Reduce No need for p i

15-30 min A8

AND/OR S3

€3

o2

(gt

-

&

5

g

- §

o

730-50 min PURSUE CARE REASSES REPEATEDLY mucruu:n HANDOVER ATMISTER
duri Give prealert if brain injury or hemorrhagic ury,/Sig stimated
v uring transport shock Thne of Arrivel/ Recommendation)
\ J

AIRWAY MANAGEMENT AND RAPID SEQUENCE INTUBATION - PREHOSPITAL

||| & &

PATE CONSIDEI = .‘- e INDICATION AND BENEFIT: airway protection (can evolve in TBI, maxillofacial trauma, burns)
or %! [ difficult airway, GCS 9; i
maxillofacial trauma) i Bav;
required manual asssitance with Bag valve mask
v Assess & ensure patent airway 15I/min Non rebreather mask it nasal oxygenation; initiate tork

Confirm indication, discuss plan, difficult airway assessment, verbalize backup plan, check oxygen supply

\

Team briefing = Assign roles and task in line stabilisation, drugs, intubation)

T5.15 min

D 4

Oplblh patient position {open collar, head position, trolley height, in line, stabliisation, ....]

100% (start early, minimum 3 minutes, h-;h flow on BVM with good seal , consider
Kit Set mcmtnr :ydesw 2 minutes, check ETCO,, two fi IV lines, &

if needed > fluid bolus 250mi, > der before
Induction Etomidate® (0,3 0,5 mg.kg") OR Ketamine® (2 -5 mg.kg")

Muscle relaxation Succinyichofine 1 mg.kg" OR Rocuronium 1,2 mg.kg” {check availability of Bridion®, sugammadex, 16mg.Kg™ if failed intubation)

nasal
probe + fixation + ballon, ventilator

IF APPROPRIATE KEEP DIFFICULT AIRWAY KIT READY
prepare larynx mask, bougie = follow guideline

IF PATIENT IN SHOCK (systolic < 100mmHg):
REDUCE DOSE OF INDUCTION DRUGS BY 50 to 75%

T1530 min
v [ Last check, call for calm and roles, frequent monitoring of vital parameters ]
T30-60 min Htare opimie petent poir, NOT MORE THAN 3 ATTEMPS, PER INTUBATION FIX PROBE
DO NOT OBSTINATE Verify tracheal tube passed between cords, Note depth and check balloon
m blov guideline PRIORITIZE OXYGENATION check 5 cycles of ETCO,, auscultate pressure
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TRAUMATIC CARDIAC ARREST —-PREHOSPITAL
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®||=

& g

PREPARE
TIMING/DURATION OF: NO FLOW  LOW FLOW
a
T0-5 min CARDIAC ARREST or HYPOXIA
PERI-ARREST or TENSION PNEUMOTHORAX ALLOCATE ROLES AND TASKS
EXTREME LOW OUTPUT CARDIAC TAMPONADE - OXYGENATE / VENTILATE (Start with BUM)
HAEMORRAGE / HYPOVOLAEMIA BILATERAL FINGER THORACOSTOMY
IN TRAUMA CONTEXT SPINAL CORD INJURY CONTROL HAEMORRAGHE
\ CONSIDER non-traumatic causes I
CONCURRENT ACTIVITY
\
OXYGENATION / VENTILATE
FLUID EXPANSION CONTROL HEMORRHAGE if return of spontaneous ONLY THEN START
i L Ragid IV access circulation CHEST COMPRESSIONS
Do not hesitate to use intraosseous access 1) External bl i 3 ] (CPR)
DECOMPRESSION 0 o
v e humerus preferable over tibia g Occult / s!q::ﬂl (pehvic binder, ...) Rl
Anterior axillary fine, 4th Y
\ intercostal space . )
11530 min 2~ N\
IF NO RETURN OF SPONTANEOUS CIRCULATION (NO
IF RETURN OF SPONTANEOUS CIRCULATION (ROSC) et ks i (NOROSC)
=> Follow up with ongoing der ech Jiogram and i 3¢ .,p b itation after 15 mi
T3060 min J
p
v CONTINUE STRUCTURED HANDOVER - ATMISTER
ASSESS REPEATEDLY . ki il o -
MANAGEMENT GIVE PRE-ALERT TO TRAUMA CENTRE (Age/ 'ﬁmc./ Mechanism / Injury / Signs-Symp / /E:
During transport Time of Arrival / Requests)
. J

MASS CASUALITY INDIVIDUAL CARE- PREHOSPITAL

:

¢

To-5 min

D 4

m =z wv

T5.15 min

b 4

T15.30 min

Reassass status. Roavaluate the patient. Compieta

Ansigesia: Morphine, Ketamine

;
Pifi

EVACUATION AS SOON AS POSSIBLE

{ 4

TRANSPORT AND DIRECTION ACCORDING THE AVAILABLE RESOURCES

Use Structured Handover (ATMISTER)

110 mmHg, ETCOZ 30-33 meniig of ventilsted,
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