Anesthesﬁl‘dgﬁte—::' BV s ‘.

- :
Hopltal du Sacre Coeur @Montreal ’






>> (?69 ans, Trauma piéton-camion (~18h) : 1
» Hématome cervical D '
» Hemopneumothorax D
» FAST +
» Open-book
» Réanimation initiale a I'urgence, puis en
radiologie pour embolisation



En salle d’op (~21h30):
A- Intubég, trachée dévieea G

B- H&Emopneumothorax mal draine

C- Instable, TA 80 syst, Pouls 110 FA
D- CGS 15 initial, actuellement sedation
E- Temp. 30,8°C

Gaz: 7,01 /56 /-18 /14 /287 /115




e 1. Quoi?

e 2. Pourquoi?
e 30O

e 4. Quand?

o« 5. Comment?

% 6. Comp. abdom.
‘\H_ i
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1908: Pringle
1913: Halsted

1983: Stone et al. / Rotondo et al.

Paguetage abdominal et fermeture temporaire
rapide




1- Controler hemorragie
2- Prevenir contamination

3- Limiter sepsis
4- Protéger vs autres lésions
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keeplng afloat a badly
damaged ship by procedures to
limit flooding,
stabilize the vessel,
- Isolate fires and explosions and
| avold 1eir spreadlng

ﬁ LEFE



2. Pourquol?

 “a fully repaired but dead patient.”

o e

Ve ——

« Eviter ou corriger la triade léthale
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Coagulopathie Hypothermie '
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Acidose




Cardio: D.C.,-RVS, Arythmies
Rénal: TFG, diurese au froid
Acidose métaboligue

Shift a gauche courbe HbO,

Coagulopathie:  dysfct plaguettaire
dysfct voles de coag
—fibrinolyse







Acidose métabolique 22" métabolisme
anaérobique

Acidose hyperchlorémique

Cardio: contractilité, réponse inotropes
Neuro: -PIC

Coagulopathie: -PTT, activité facteur V
CIVD, Coag. trauma
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Facteurs contribuants:
Dilution, perte continue
Hypothermie

Acidose

Thrombocytopénie, dysfct plg
Hypocalcémie

~ synthése facteurs 22" insulte hépatique
Fibrinolyse-







Brohi et al, J of Trauma 54:1127-30, 2003
HEMS Londres
1088 patients, temps moyen 72min.

A arrivée a urgence:
28% PT aN
8% PTT aN

Coagulation normale: 10,9% mortalitée
Coagulopathes: 46% mortalite







Acute Traumatic Coaguloathy

Inflammation

Fibrinolyse

HypoT

Acidose

HEMORRAGIE




Blood coagulation cascade

Tissue Damage!
Vessal Injury
Heallng
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Plateist

Polymerisation
&
Stabilization
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Phospholipids

Extrinsic
Pathway

Phospholipids . il Fibrinogen

Thrombin

Common
Pathway




« Thrombin switch »

Blood flow
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« Increased mortality associated with the early coagulopathy
of trauma in combat casualties » Niles SE et al.

J Trauma. 2008 Jun;64(6):1459-63; discussion 1463-5

« Acute traumatic coagulopathy: initiated by hypoperfusion:
modulated through the protein C pathway? » Brohi K et al.

Ann Surg. 2007 May;245(5):812-8

« Hemostatic resuscitation during surgery improves survival in
patients with traumatic-induced coagulopathy. »

Duchesne JC et al.
J Trauma. 2009 Jul;67(1):33-7; discussion 37-9.




3. Qui?

e Pts avec exsanguination:
— Instabilité hémodynamique
— Pertes de sang initiales > 40%
— Saignhement actif important
— LeS|ons proplces a exsangumatlon
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Multiples traumatises (mass casualties)

Lésions abdominales majeures et
Lésions multisystéemiques
Fracture bassin ouverte

Amputation traumatique
Lésions vasculaires majeures (thorax ou abdo.)
Nécessite de thoracotomie
HypoTA (<90mmHg) prolongée (>60min)
Angioembolisation necesaire
Lésions hepatigues complexes







Quand?

épuisement physiologigue

Facteurs pronostiques a l'arrivée aux Sl.
pH< 7.2
PTT > /8 sec
(T° < 32°C)
= 100% mortalite

Aoki et al, American Jounal of Surgery, 2000; 180




Donc:
Emphase TOT sur damage control

Basé srt sur blessures et physiologie

Indicateurs pé tardifs dans le processus




5. Comment?

qrrectlon aC|dose hypothermle coagulopathle

Oxygenatlon ventllatlon perfusmn

Ch|rurg|e deflnltlve
rmeture abdominale
fs1olo ie N sauf exceptio




Unstable Patient, Unstable Pelvis \7‘

|

Apply Pelvic Binder

|

Haemodynamics ¥es

Stabilize?

lnn

no yes

Intra-peritoneal or external
haemorrhage?

Angio available ne Operating room

<30 mins?

Extra-peritoneal pack
Damage control Laparotomy

l yes

Angio-embolization <

ICU

W
A

Definitive Imaging

|

Definitive Fixation




3 Exceptions:
Saignements persistants
Contamination manquée
Syndrome du compartiment abdominal

« Timing » du retour en salle d’op:
< 72 heures




Syndrome du compartiment
abdominal

-~ 984" : Kron'et al.—* }’ ) >
e 2004: World-Society of the’ Adomlnal
Compartment Syndromez(MW/SACS)




PIA = <5mmHg
PIA =5 - 10mmHg aux Sl

HIA =2 12mmHg

Grade 1
Grade 2
Grade 3
Grade 4

PIA 12-15 mmHg
PIA 16-20 mmHg
PIA 21-25 mmHg
PIA =2 25 mmHg




SCA: PIA > 20mmHg
ET
Dysfct d’organe(s)

Classification:
Primaire: lié a conditions abdominopelv.
Secondaire: ailleurs que abdominopelv.
Récurrent: suite a Tx pour primaire ou 2aire







Facteurs de risque:
Acidose, Hypothermie
Hemorragie intra abdo / retropéritonéale

Coagulopathies / Polytransfusions

Chirurgie abdominale

Peritonite (pancreatite), lleus

Dysfct Pulm. / Rénale / Hépatique pré-exist.
Résuscitation liquidienne massive (>5L / 24h




Maintenir APP > 60mmHg

Atteinte des organes-cibles:
Rénale

Cardiovasculaire
Pulmonaire
Visceérale
Cérébrale
Humorale




Examen

physigue insensible

Options de TX:
Sedation/Analgésie/BNM

Décom
Diurétio
Déecom

Positionnement

pression gastrigue/colon
ues/Hémofiltration
oression percutanée

Décom

pression chirurgicale




INTRA-ABDOMINAL HYPERTENSION (lAH) ASSESSMENT ALGORITHM

= Paliards show'd be screenad for MMHAACS rsk factors upon 1CU adrimission and «with mew or progressivg argan failune,
= If fwver or more Ask factors are present, a baselineg LAP measuramend showd be obtained.
= If IAM is present, seral IAF measurements shouwld be pedormed froughou! the pabient’s crilical ilness.

Patient has TWO or more risk factors
for lAH/ACS upon either ICU admission
ar in the presence of new or
progressive organ failure

|

Measure patient’s AP to establish baseline pressure

2.
3.
4
=

@

AP measuraments should be:
1.

Expressed in mmHg (1 mmHg = 1.36 cm H O}
Measured al end-expiration
Performed in the supine position

. Leroed at the ikac crest in the mid-axillary bne

Performed wilth an instillation volume of no greater

than 25 mL of saline [1 mLfkg for children up o 20 kg)

{for bladder technique)

Measured 30-60 secands aftler instllatcn W allow for
bladder detrusor muscle relaxation (for bladder
Lachnigue)

Measured in the absence of active abdominal musche
contracions

Sustained AP >
12 mmHg?

YES NO

Patient does not

Patient has LAH have LAH

w v

Notify patient’s doctor of

Proceed to lAH | ACS
managemant algorithm.

Observe patient.
Recheck LAP if patient
deteriorates clinically.

elevated IAP.

Risk Factors for LAH | ACS

1. Diminished abdominal wall complance

= Acute respiratory failure, especially with
elevaled intrathoracic pressure

= Abdominal surgery with primary fascial or tight
closure

= Major traurma [/ burns

= Prone positioning. head of bed > 30 degrees

= High body mass indax (BMI), central obesity

2. Increased intra-lurminal conbents
= Gastroparesis
* lleus
= Colonic psaudo-abstruction

3. Increased abdominal coments
* Hemoperlonaum f pneumapesibonaum
= Aocites f liver dysfunction

4. Capillary laak f fluid resuscitation

= Acidasis (pH < 7.2)

= Hypatension

s Hypothermia {core temperature < 335C)

= Palytransfusion (=10 units of blood f 24 hrs)

» Coagulopathy {(platelets <= 55000/ mm? OR
prathromibin ime {PT) > 15 seconds OR partial
thromboplastin time (FTT) > 2 timeaes normal
OR international slandardised ratio (INR) > 1.5)

* Massive fluid resuscitation {= 5 L / 24 hours)

= Pancreatitis

» Oiliguria

- Sapsis

® Major traurma f burns

= Damage somnlred lapa ooy

Grade | IAP 12-15 mmHg
Grade I AP 16-20 mmHg
Grade Il IAP 21-25 mmHg
Grade I'v lAP > 25 mmHg

Az —
TAH - it hyp [[=T4]
ACE - abdominal Compartmst 8 i mes
1AP - intra-abdominal pressoene

Adapted from ntensive Care Medicine 2006;32(11):1T22-1732 & 2007;33{6):951-962
& 2007 World Society of the Abdominal Compartment Syndrome. All rights reserved.
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Website: htipoihesrw wsacs ong

World Society of the Abdominal Compartment Syndrome (WSACS)
ZMA Stuivenberg. Lange Beeldekensstraat 267, B-2080 Antwernpon & Belgium
Tel: +32 32177002 Fax: +32 3 21TTETE e-mail: infoffrwsacs.org




INTRA-ABDOMINAL HYPERTENSION ({lAH) f ABDOMIMNAL
COMPARTMENT SYNDROME (ACS) MANAGEMENT ALGORITHM

Intra-Abdominal Hypertension (LAH)

Abdominal Compartment Syndrome (ACS)

Patiant has 1AH | i
(AP = 12 mumiHg) I" )

-

Initials restmant o edoce P
Fovoid escoessive Thaid
resuscistom
DOiplimice ongan pedfusion

1. lmprove abdominal wall compliance
Sedation & analgesia
Mauragmusoular blockacds:

Awvaid head of bed > 30 degroas

2. Evacuats inbra-luminal conlanis

o i P
Ractal decompirassion
Gastro-'calo-prokinetic agents
3. Evacuate abdominal fluid collections
FParacantasis
Percutanecus drainage
. Cormmect positive fluld balansces
Anraid et Tl itati
Diiuretdics
Collaids § hypertonic fuids
Hemodialy=is § ultrafitratiocn
5. Drgan Suppan
Mainiain AFP = &0 mmHg with vasoprassars

Manigar AP wilh
sarial maasuresmants
1 at least evary 4
hours while pateEnt =

crijkzalky

LaE =
20 membHg
with ner Qrgan
Fasiluare?

A <= 12 mmiHg
oo e b ntd ¢ F

WES YEE Optimize ventilation, alveolar recruitment
b 4 Use bransmural (Em) airway prassunss
IAH Fias resolvad - Ppla:l:'_" - F'pla‘l:l- AP
- Discomtinug LAF S5 g volk "
Patient has ACS and maritar patient for If using PAOPIMCVP, use 1 e 2
clinical detanaraton PACGP, = PAOP - 0.5 " 1AP

CWP_ = CWP - 0.5 1AP

.
IDEMNTIFY AMND TREAT
UHDERLYING ETIOLOGY

FOR PATIENT'S ACS Daefinitions
LAH - irvtra inal hypertens]
ACS - abdominal partment sy md
Patiant has Secondany or e i o
PO —] Foscurrent A0S APP . abdominal perfusion pressuns (MAP.LAR]
T Primary ACE - A cor 1 e weith imjury

or dissasae in the abdomina-paivic regicn that
frequantly requires sarly swrgical or
imtervenmtional radiological irbervertion
Secondary ACS - ACE duss o conditians that oo
not origirate from the abdomino-pelvic region
Recurmant ACS - The condilion in which ACS
redevelops following previous surgical or
medical treatment of primary or secondary ACS

YES
h, 4

Pecfarm { revise abdominal
decomprassian with
tesmporary abaominal closune
As remeded o reduce A5

= F5 mmHg with

MO

4b-| Cartinws medical reaimeant oplions o reduce AP |<—I

I Rgasurg BAPMMPF at least avery £ s whele patiend s critically i I

¥

Perfonrm balanced resusctalion of palient prelosd, camtractility, and
sftardoad using crysheiioed Foolald ) vasoacive mecoshors
AWVOID EXCESSIVE FLUID RIESLISCITATION

My

14H has resolwed
Decrease requency of WAF
measyurements and abseres
patient for chabesr cration

Can AP ba
raintainesd =
&l mmHgF

AP = 12 mmHg
Sarsishaniy

YES

Adapted from imtensive Care Medicine 2006;32(11):1T22-1732 & 2007;33{6):951-962
& 2007 World Society of the Abdominal Compartment Syndrome. All rights resarved.

Woarld Society of the Abdominal Compartment Syndrome (WSACS)
ZMA, Sidivenbarng, Langes Besldekenssirast 267, B-2060 Antwanpsn B Balgiim

Tel: «32 3 217 Z Fam: +32 3 2177278 e-mail: infol@wsacs org

Wahsith: MR WEACE. ang




Damage Control
STRATEGY

Impliqgue Communication /
Coordination:

e Pre-hospitalier

e Urgence

e Salle d’opération

e Soins Intensifs

e Bangue de sang, pharmacie, Radiologie




pcole de transfusion ma

Tableau A : Séquence de fourniture des produits sanguins

Etape ;ﬁmﬁ% CULOTS Plasma PLAQUETTES , ¢RYO~,
1 0 4 0 N.B. : Inscrire le nom des patients sur les bordereaux
2 30 min 1 a 2 (parties supérieure et inférieure) des culots O-
3  1h 4 2 5 (1 sac)
4 1h30 4 2 10 (1 sac)
5 2h 4 2 5 (1 sac)
6 2h30 4 2
* ) 3h 4 2 5 (1 sac) 10 (1 sac)
8 3h30 4 2
9 4h - 4 2 5 (1 sac)
10 4h30 4 2 10 (1 sac)
11 5h 4 2 5 (1 sac)
12 5h30 4 2
13 6h 4 2 5 (1 sac) 10 (1 sac)

FSC

_ LABORATOIRES IR AT
A CHAQUE HEURE : NaKOICa
Acide lactique

gaz artériel ou capillaire

2007-05-14



) .
Tableau A : Séquence de fourniture des produits sanguins
Temps |CULOTS CRYOPRE-

Etape (h/min) | GLOB. PLASMAS | PLAQUETTES CIPITES
1 0 4 4 o
2 30 min 4 4 10 (1 sac)
3 1h 4 4 5 (1 sac)
4 1h 30 4 4 10 (1 sac)
5 2h 4 4 5 (1 sac)
6 2h 30 4 4
7 3h 4 4 5 (1 sac) 10 (1 sac)
8 3h30 4 4
9 4 h 4 4 5 (1 sac)
10 4h30 4 4 10 (1 sac)
1 5h 4 4 5 (1 sac)
12 5h 30 4 4
13 6 h 4 4 5 (1 sac) 10 (1 sac)
FSC
INR-PTT
_LABORATOIRES Fibrinogéne
A CHAQUE HEURE : Na-K-Cl-Ca
Acide lactique
Gaz artériel ou capillaire

enbd la 14 ma 07 : Frogrammes do esmmakg o
Pirvind b 2T e 08 AT WA By A Er e [t P et Fressitbe Warsd Lot manieen_Sila oo
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