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A 1) HISTORICAL NOTES *

A 2) CURRENT CONCEPTS
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# SHOCIKS a state of compromised tissue perfusion that causes
cellular hypoxia.

# It is a syndrome initiated bdxCUTE HYPOPERFUSI€dtling
to tissue hypoxia and vital organ dysfunction.

5
# Shock is &YSTEMIC DISORBREBECtingMULTIPLE ORGANY S V' e g
SYSTEMS. 1
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most important advance in trauma care for

hospitalized civilian and military casualties
TNRY UKAA g NE




The abdominal packing has been the basement for the
damage control surgery, and the first phisician (military
surgeon) who reported was PRINGLE in 1908.

Pringle JH. Notes on the arrest of hepatic hemorrhage due to
trauma. Ann Surg. 1908, 48:541-9.




A In 1955 MADDING studied the temporal packing in hemorragic control after
abdominal surgery.

A The MODERN era of damagentrol laparotomy began with the seminaport of
STONE ET Abm the Grady Memorial Hospital, Atlantaa, in 1982.

Stone H, Strom P, Mullines R. Management of the major coagulopathy with or
during laparotomy. Ann Surg. 1983; 197:5535.
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patients with dangerous abdominal trauma , described the three times in thi:




New Diagnostic criteria
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The CONDUCT OF DAMAGE -CONTROL LAPAROTOMY  has

been described in detail elsewhere; we can view the process
in STAGES .

Damage control surgery in the abdomen: an approach for the management of
severe injured patients. Int J Surg. 2008 Jun;6(3)321&Epub 2007 May 13
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TheMORE IMPORTANT PHASHE IDENTIFYhe
appropriatecandidate:

A Acidosis Base Deficit >6; ph< 7,2

A Coagulopathy : INR > 1.5 or TTPA > 60 sc
A Hypotension : Systolic B/P < 90 mmHg

A Need of transfusion: > 4 | red cell contents
A Temperature : < 96. 5 F=34 C
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The OBJECTIVIaEe:

1) STOP HEMORRHA®Xorrect underlying coagulopath

2) MINIMIZE PERITONEAL CONTAMINAGMA@MNs secondary
inflammatory response,

3) ENCLOSE TABEDOMINAL CONTEN®S®rotect viscera and
minimize protein loss.
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MULTIPLE ORGAN FAILURE




BASE DEFIQBD)x-15 identifies patients thatequireearly
transfusion increasedCU daysandrisk for ARDS and MOF
Ferrara A, Mac Arthur J, Wright Hypothermiaand Acidosisvorsencoagulopathy
in the patient requiringmassiveransfusion Ann Jsurg 1990; 160:51518.

A . 5 21%is strongly associated with the need for

massive transfusiorand mortality in patients.

RutherfordEJ, Morris JA, Reed GW, Hall KS. éafsst stratifiesmortality and
determinestherapy. J Traumal992; 33:41723

A Patients have an elevated BD oretheir blood pressure




Coagulopathy
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require massive transfusion.

Moore FA, Nelson T. Massive transfusion in trauma patients: tissue hemoglobin ox
saturation predicts poooutcom. J Trauma 2008 Apr; 64 (4):1628

A Patients who have a significant injury present with a
coagulopathy.
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A Although resuscitation strategies for severely injured patients who preg4it
SHOCIHKave improved greatithe transfusionsSare associated with
development ofMOF, and increased intensive care u(fCU) admissionscu
andhospital length of stay, and mortality

A Malone DL, Dunne J, Tracy JK, Putnaresieal M, Napolitano LMBlood
transfusion, independent of shock severity, is associated with worse outcome in
trauma. J Traum&003,54:898-905.

A EastridgeBJ, Malone D, Holcomb JBarly predictors of transfusion and mortality
after injury: a review of the databased literature.J Traum&006,60:520S25.




Currenttransfusionpracticesand survivalrates of massive
transfusion patients vary widely among trauma centers

Conventional guidelines may underestimate the optimal

plasmaandplateletto RBGatios.

Survivalin patientsis associatedvith increasedplasmaand
platelet ratios. Massive transfusion practice guidelines
shouldaimfor al:1:1 ratio of plasma plateletsRBCs
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Hypotension

A systolic blood pressure 80 mm Hg or less indicative
casualties that have lost over 40% of their blood volume

(~2000 ml in an adult)

They have impending cardiovascular collapse and have




The most efficient solution for use in resuscitation is stil under debate

Lactated Ringer's (LR) and normal isotonic saline solution (NS) remain the
most commonly used isotonic fluids

Although colloid solutions, including hyperosmolar colloid and hypertonic
electrolyte compounds, have been approved for use as volume expanders,

their administration is still under debate in the USA and Europe .

Moore FA, McKinley BA, Moore EE, Nathens AB, West M, Shapiro MB, Bankey P, Freeman B,
Harbrecht BG, Johnson JL, Minei JP, Maier RV: Inflammation and the host response to injury,




Experimental studies have revealed that resuscitation with NS in the setting
of massive hemorrhage requires significantly = greater volume and is
associated with increased physiologic derangements (for example,
hyperchloremic acidosis and dilutional coagulopathy) and higher mortality

as compared with LR

Healey MA, Davis RE, Liu FC, Loomis WH, Hoyt DB: Lactated ringer's is superior to normal

saline in a model of massive hemorrhage and resuscitation. J Trauma 1998, 45: 894 -899.
Todd SR, Malinoski D, Muller PJ, Schreiber MA: Lactated Ringer's is superior to normal saline

in the resuscitation of uncontrolled hemorrhagic shock. J Trauma 2007, 62: 636 -639.
Reported data from several studies conducted in critically ill patients have

indicated that use of colloid solutions has a significant impact on
hemorrhage , hemostasis, and inflammator response




Early administration of blood is one potential treatment to decrease the

need for massive crystalloid solution in hemorrhagic shock; however, the
limited supply of stored blood and potential adverse effects make this

option logistically difficult and possibly harmful

West MA, Sha piro MB, Nathens AB, Johnson JL, Moore EE, Minei JP, Bankey PE, Freeman B,
Harbrecht BG, McKinley BA, Moore FA, Maier RV: Inflammation and the host response to

injury, a large - scale collaborative project: patient - oriented research core - standard
operating procedures for clinical care. IV. Guidelines for transfusion in the trauma

patient. J Trauma 2006, 61: 436 -439.



http://ccforum.com/sfx_links.asp?ui=cc6919&bibl=B17

Transfusion -related risks include possible development of MOF, increased
ICU admissions and length of stay, increased hospital length of stay, and

mortality

Malone DL, Dunne J, Tracy JK, Putnam AT, Scalea TM, Napolitano LM: Blood transfusion,
independent of shock severity, is associated with worse outcome in trauma. J Trauma
2003, 54: 898 -905.

Eastridge BJ, Malone D, Holcomb JB: Early predictors of transfusion and mortality after
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rFVila

The use of rFVIla was associated wriproved earlyand late
survival after severe trauma and massive transfusion.

rFVila wasot associated with increased risk of thrombotic events

The Effect of Recombinant Activated Factor VII on Mortality in
Combat -Related Casualties With Severe Trauma and Massive
Transfusion

wPhilip C. Spinella, MD, Jeremy G. Perkins, MD, Daniel F. McLaughlin, MD, Sarah E.




A Each unit of blood product biologically active + elevates risk of
Infections + ARDS (SDRA)

Chaiwat et al. Anesthesiology 2009;110:351, n=14,070 pts, NSCOT database
retrospective

A Older blood association whith elevates infection, LOS, MOSF + (




Temperature

A temperature< 968 or 3%Cis associated with an increasenortality

(cardiac arrest, SRP higher, abnormal plaquelet function)

Burch J, Denton J, Noble R. Physiologic rationale for abbreviated laparotomy. Surg Clin N
1997; 77:77B2.

Trauma patients that arbypothermic, areNOT PERFUSING&Ir tissue

TheCOAGULATION CASCAddEN enzymatic pathway that degrades

with temperature and ceases at 92 F

Gregory JS, Francbeum L, Towsened MC. Incidence and timing of hypothermia in
trauma patients undergoing operations. J Trauma. 1991; 31:795-800

If the temperature is_ lower th_an_3_3 C, the mortality is 100%,althoug!




Diagnosis done

Damage Control Resuscitation

1. Hypotensive resuscitation




Damage control philosophgan be extended to haemostatic

resuscitation
Restoring normal coagulation
Minimizing crystalloid
Traditional resuscitation strategies dilute the already deficient coagulatior
factors and increase multiple organ failure

Theaggressive hemostatic resuscitatiahould be combinec
with equally aggressive control of bleeding .
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ABDOMINAL PACKIN$a lifesaving technique feemporary control of severe injury
and it is used in damage control surgery schedule.

Its possible too applying packs in oreggrecific techniquegearly abdominal
packing).

The median survival afie 70% certainly superior to the obtainable survival with
immediate surgical repair.

AMMEDIATEAILURE&e substantially due to bleeding, especially in "underpackit
case.

*REMOTE FAILURES®ptic and bound at the time of stay (above the 72 hours) ani
associated by the coexistence of lesions: in these situations is possible a MOF
syndrome due to excessive intedodominal pressure (overpacking) or to an Abdomi
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When skin approximation is
not possible, a temporary silo
IS constructed by suturing a 3-
L cystoscopy irrigation bag
(BOGOTA BAG) to the skin
edge with a continuous No. 2

nylon suture



The method of closure depends on whether skin approximation
produces excessive intra -abdominal hypertension

Towel -clip closure of the skin is preferred because it is quick and
easy.




