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Definition

Damage control resuscitation (DCR) is a newer
development within the damage control paradigm,
and describes novel resuscitation strategies aimed
to limit the physiological derangement of trauma

patients.



What is damage Control Resuscitation

- A hemorrhage in trauma patients

1. Find the bleeding, Stop the bleeding

2. Recognize the risk of an uncontrolled haemorrhage +/-
activation of Massive Transfusion Protocols

3. Restore blood volume rapidly and effectively (Permissive
Hypotension) - maximise tissue perfusion whilst minimising clot
rupture and excessive blood loss.

4. Maintain bloods function by maintaining the blood composition
(Haemostatic Resus).



Concept of Damage control

“...keeping a float a badly damaged ship by
procedures to limit flooding , stabilize the
vessel, Isolate fires and explosions and avoid
their spreading”

Surface ship survivability, Naval war publication
3-20.31, Washington, DC. Department of defense; 1996



Criteria (Indications):

Hypothermia
= <35 degree

Massive Bl
= >10 uni

Severe

= Either

Lactate
= >5 mmol/L




1S IT IMPORTANT TO OUR PRACTICE?

- Traumatic injury Is the leading
cause of death in under 45s

- Most victims are young males

- Most preventable deaths are
due to haemorrhage leading
preventable cause of death In
trauma




Case Data

25 year old Soldier involved In blast Tourniquet
applied at scene one hour ago

Systolic BP 90

Mental Status: Awake, confused

Blood oozing from superficial wounds

Temp 35.5C






DC i

Within the first five minutes in the ED

— Ildentify patients in trouble

— Ildentify patients with increased mortality

— Ildentify patients with increased probability of massive
transfusion



TRAUMA TRIAD OF DEATH

- Hypothermia
- Decreased cardiac output
. Arrhythmias
. Decreased function of

Trauma Triad of Death

. B n
coagulation factors and e
p I 3 te I e tS (coagulopathy)

i ACidOSiS Decreased Increased lactic
3 reduced ContraCtl I |ty, coagulation s : acid in blood
- - evere

bradycardia, dysrhythmias,
vasodilation, hypotension '
: LoW bady Acidic blood
. Decreased function of emporature (N (%5
. (hypothermia) Decreased
coagulation factors and heart

performance

platelets
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' Acidosis

Coagulopathy



AcldosIs

Base deficit (BID) = Gidentifies patients that
> reguire early transtusion;
> Increased |CUdaysand
> risk for ARDSanaivi@k
® Patients have anelevated Bivioerore their blood
pressure dropsitorclassichypotension™ levels.

@ Acidosis contriputes more o' coagulopathy more
than hypothermia (netreversinie)



ACIDOSIS AND BASE EXCESS

- Both are independent predictive factors of mortality and identify
anaerobic metabolism (tissue hypoperfusion)

- pH strongly affects activity of Factors V, Vlla and X

- Acidosis inhibits Thrombin generation

- pH<7.2 - decreased contractility and CO, vasodilation,
hypotension, bradycardia, dysrhythmias

- Lactate is demonstrated to have the best association with

hypovolaemic shock and death - useful marker as an endpoint of
resuscitation



TRAUMA-INDUCED

COAGULOPATHY

- Trauma-induced coagulapathy (TIC) and Acute Traumatic Coagulopathy (ATC)
- “not simply a dilution coagulopathy or consumptive coagulopathy

-Characterized by

i _ . . ComD::‘f activation (intrinsic) pathway Thisue Factor
- Isolated factor V inhibition - functionally o (extrinsic) pathway

Trauma

decreases thrombin /i\
- Dysfibrinogenaemia T
- Systemic Anticoagulation
- Impaired platelet function
- Hyperfibrinolysis
- Exacerbated by

- hypothermia ..ol oel Taenclr
- acidosis
- resuscitation by hypocoagulable fluid

\ l‘ﬁssue factor «<——Trauma

b Antithrombin
X 7 4
/
N

Acﬁvcr Protein C

Protein S




Coagulopathy on Presentation

Seventy efnjuny and mertalityasiinearly associated
With the degree Ghithentaliceagulepatny:

An mitral HINRE=SESreliablyipriedictsithose casualties
who willfreguire IVide



Hypotension

@ A systolic bleed pressure 6190 mm: Hag erless Is indicative
casualties that:have Iestever40Ys ahithernibleed volume

> (=2000/mihmanadult)

> ey have impending:cardiovascularcallapse and have
significantiy ncreasedimortality;



PERMISSIVE HYPOTENSION

- Keep the blood pressure low enough to avoid
exsanguination whilst maintaining end-organ
perfusion

- Prevent “clot busting”/dislodgement

- Avoid excessive fluid administration



THE PERMISSIVE HYPOTENSION

- will increase blood
pressure has dangers In
itself. ... If the pressure Is
raised before the surgeon
IS ready to check any
bleeding that might take
place, blood that is sorely
needed may be lost.”

Walter Cannon,
1918 Walter Bradford Cannon




Temperature

® A temperature < 965k 61: 85°C IS associated
With an Increase Inimoriality:

® T[rauma patientstnatarenypetnermic are not
PEr: fusing thenkissue

® The coagulaticn cascade s anenzymatic
pathway that: degrades with temperature and
ceases at 53.5/C



HYPOTHERMIA

Severe hypothermia is associated with a
high mortality

- platelet dysfunction

- clotting enzyme
synthesis/kinetics, plasminogen activator
Progressive delay in the initiation of
thrombus formation

Causes
. Pre-hospital _
- ED - resuscitation period

- Theatre - exposure of peritoneum, resus
fluids

Treat _

Warmed fluids

Bair Hugger/warm blankets
Minimise exposure

Increase ambient temp.
Continuous Temp. Monitoring




HAEMORRHAGIC SHOCK

- Hemorrhagic shock is a condition of reduced
tissue perfusion, resulting in the inadequate
delivery of oxygen and nutrients that are
necessary for cellular function. Whenever
cellular oxygen demand outweighs supply, both
the cell and the organism are in a state of shock.



CAUSES OF SHOCK IN TRAUMA

- Hypovolaemic Shock - haemorrhage (accounts
for ~40% of all trauma-associated deaths)

- Obstructive Shock - Cardiac Tamponade,
Tension Pneumothorax

- Distributive shock - Neurogenic/Spinal

- Cardiogenic - direct cardiac contusion



WHAT CAUSES HAEMORRHAGIC SHOCK?

> Direct Tissue Damage

Disruption of blood vessels with associated blood loss can be enough to cause tissue
hypoperfusion.

> Coagulopathy
A. Intrinsic - Trauma-Induced Coagulopathy (T1C)/Acute

B. Coagulopathy of Trauma (ACT)

> Extrinsic

> Hypothermia

> Dilatational (administration of crystalloids/blood products)

> Acidosis/Tissue Hypo-perfusion






Haemostatic Resuscitation

® Traditional resuscitatienistrategies dilute the already
deficient ceagulatien factors andiincrease multiple
organ failure

®@ Damage contral phrnesepny canoe extended to
haemostatiC resuseitatien

* restoring nermaliceaguiatien
* minimizing crystalieid

@ The aggressive naemastaticresuscitation snould be
combined withregually aggressive contral of bleeding



Standard Resuscitation Paradigm

Crystalloid 3:1 Ratio

% Transient or no response
FFP

Oh- By the way: %

show me the data Crystalloid




Haemostatic Resuscitation

Early Dx in ED
1:1 ratio (PRBEC to EER)

R e &

ED use o REVAIA
Call for EWB fromithe ED
Ereguent CRYA@ andiplatelets

Repeated doses oiREVAIATMOR and ICW as
required

Minimall cry/stalleia



1:1 Ratio of PRBC to Plasma

@ Increased EEP transiusienswithm first 24’ hrs of
admission Were Independentiy assecrated with
Increased sunvival.

@© Medran ratie ol R RBE wWas, 1510 7 1 survivors
compared to) 15S IRtnen=sunavars (p=0:001).




Mortality PRBC:FFP

Mortality
= N W b OO O
o O O O O O O

o

(Low) 1:8 (Medium) 1:2.5 (High) 1:1.4
Plasma:RBC Ratio Groups

Fio. 1. Percentage mortality associated with low, medium, and high
plasma to RBC ratios transfused at admission. Ratios are median
ratios per group and include units of fresh whole blood counted both
as plasma and RBCs.




Fresh Whole Blood

* Fresh whole blood (FWB) must be called for early
after ED arrival, takes 60 minutes
— Injury Pattern recognition

* FWB is the optimal resuscitation fluid for severely
Injured casualties.

* FWB is the best fluid for hypotensive resuscitation
for hemorrhagic shock.



CRYSTALLOIDS

« The Good

Cheap

Readily available

Easily stored

No risk of transfusion reactions/BBV

May be appropriate/not harmful in
many trauma patients but aggressive
use is associated with increased
mortality in haemorrhagic shock

« The Bad

Increased haemorrhage -
Increased clot rupture with
restoration of normal BP
Dilutional coagulopathy
Dilutional anaemia - impaired
oxygen delivery

Hypothermia
Metabolic Acidosis (N. Saline)

Lowers plasma oncotic pressures -



Summary

o Recognize Shock
— Critical Criterion
— Identify the critical 10 %
o Resuscitate Immediately
— Devote attention to Haemostatic resuscitation
o Provide volume that also restores the haemostatic cascade
o Minimize crystalloid
o Stop the bleeding
— Fresh Whole Blood



Summary

o The management of exsanguination requires
leadership, prompt thinking and aggressive
surgical intervention.

o Delays In the decision to perform DC contribute
to a higher morbidity and mortality.

o DC is a vital part of the management of the
multiply injured patient and should be performed
before metabolic exhaustion.






Thank you
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