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Kármentés, kárelhárítás 

damage control (countable and uncountable, plural damage controls)
A department or group, as aboard a naval vessel, responsible for taking 
action to control damage caused by fire, collision, etc.

Any efforts, as by a company or organisation, to curtail losses, counteract 
unfavorable publicity, etc



„The concept of damage control (DC) is based on a sequential therapeutic
strategy that favors physiological restoration over anatomical repair in
patients presenting acutely with hemorrhagic trauma …”

A ”kármentés”(DC) fogalma olyan szekvenciális terápiás stratégián 
alapul, amely az élettani állapot rendezésével kedvezően befolyásolja 
az anatómiai helyreállítást  a vérzéses traumát szenvedett betegekben

Damage control: Concept and implementation
Malgras et al

Journal de Chirurgie Viscérale, Available online 29 September 2017,
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The THOR Network
An international multidisciplinary network of civilian and military providers 
ranging from first responders and medics to critical care physicians and from 
basic scientists to clinical trialists.
VISION: To improve outcomes from traumatic hemorrhagic shock by optimizing 
the acute phase of resuscitation.
MISSION: To develop and implement best practices for prehospital care 
through to the completion of the acute phase of hemorrhagic shock 
resuscitation.

The THOR Network will execute this mission through a multidisciplinary 
collaborative approach to research, education, training, and advocacy

http://rdcr.org/

Dr. Geir Strandenes
medical director 
Norwegian Navy 

Prof.Philip C Spnella
Washington University
Critical Care &Pediatric Division
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RDCR has been defined as the pre-hospital application of Damage Control 
Resuscitation (DCR) concepts (1, 2). DCR principles include: compressible 
hemorrhage control; hypotensive resuscitation; rapid surgical control of 
bleeding; avoidance of the overuse of crystalloids and colloids, prevention or 
correction of acidosis, hypothermia, and hypocalcemia; and hemostatic
resuscitation (early use of a balanced amount of red blood cells (RBCs), plasma, 
and platelets).(3)

Jenkins at al. 2014
THOR Position Paper on Remote Damage Control Resuscitation: 
Definitions, Current Practice and Knowledge Gaps
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Roberts I, Shakur H, Afolabi A, Brohi K, Coats T, Dewan Y, et al. The 
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Oxigénszállítás

� A haemoglobin koncentrációja nagymértékben meghatározza a vér 
oxigénszállító-kapacitását (>98 %-os oxigénkötő-kapacitás kihasználtság).

� Egy hemoglobin (4 hem alegység, 1 mol hemoglobin 4 mol oxigént tud kötni) 

� A vérben ténylegesen feloldott oxigén mennyisége a parciális nyomás és a pH 
függvénye

� A tüdőben uralkodó 13,4 kPa parciális oxigén nyomás (pH 7,4) mellett a 
hemoglobin gyakorlatilag 100%-ban telítve van oxigénnel. A szöveti környezetben 
viszont az oxigén parciális nyomása csupán 5,3 kPa, aminek következtében a vér 
oxigén telítettsége csak 65 %

� A kémiailag kötött oxigén mennyisége nagyobb, mint a fizikailag kötötté 



Ca (a vér oxigéntartalma) = Hgb(g/dl)× 1,34(mlO2/g Hgb)× Sa O2:100+0,0032 × PaO2

CO = perctérfogat, 
Ca = az artériás vér oxigéntartalma
Cv = kevert vénás vér oxigéntartalma
VO2= tiszta gáz halmazállapotú oxigénfogyasztás ml-ben
DO2= az O2-szállítás

A Fick-elv

DO2 = CO x CaO2 kb. 1000 ml/perc 100 % SaO2 esetén
VO2= CO X (CaO2-CvO2)     kb. 250 ml/perc

Az extraakció  0,3-1,0      VAN TARTALÉK!

Kivérzett, hypovolémiás betegnél     VO2>DO2

DO2
VO2



� The leading cause of death among trauma 
patients remains uncontrolled hemorrhage 
and accounts for approximately 30–40% of 
trauma related deaths. This technique places 
emphasis on preventing the” lethal triad " , 
rather than correcting the anatomy

J Trauma2010 Oct;69(4):976-90. doi: 10.1097/TA.0b013e3181f2abc9.
Damage control resuscitation: the new face of damage control.



M. Burch, V.B. Ortiz, R.J. Richardson, R.R.Martin, K.L. Mattox, G.L. Jordan Jr.Abbreviated
laparotomy and planned reoperation for critically injured patients
Ann Surg, 215 (5) (1992), pp. 476-483
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Figure 1.

Damage Control Resuscitation: The New Face of 

Damage Control.

Duchesne, Juan;  MD, FACS; McSwain, Norman;  MD, 

FACS; Cotton, Bryan;  MD, FACS; Hunt, John;  MD, MPH; 

Dellavolpe, Jeff; Lafaro, Kelly; MD, MPH; Marr, Alan;  MD, 

FACS; Gonzalez, Earnest;  MD, FACS; Phelan, Herb;  MD, 

FACS; Bilski, Tracy; MD, FACS; Greiffenstein, Patrick; 

Barbeau, James;  MD, JD; Rennie, Kelly; Baker, 

Christopher;  MD, FACS; Brohi, Karim; MD, FRCS; Jenkins, 

Donald;  MD, FACS; Rotondo, Michael; MD, FACS

Journal of Trauma-Injury Infection & Critical Care. 

69(4):976-990, October 2010.

DOI: 10.1097/TA.0b013e3181f2abc9Figure 1.  Components involved in the development of 

the coagulopathy of trauma.
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Figure 2.

Damage Control Resuscitation: The New Face of 

Damage Control.

Duchesne, Juan;  MD, FACS; McSwain, Norman;  MD, 

FACS; Cotton, Bryan;  MD, FACS; Hunt, John;  MD, MPH; 

Dellavolpe, Jeff; Lafaro, Kelly; MD, MPH; Marr, Alan;  MD, 

FACS; Gonzalez, Earnest;  MD, FACS; Phelan, Herb;  MD, 

FACS; Bilski, Tracy; MD, FACS; Greiffenstein, Patrick; 

Barbeau, James;  MD, JD; Rennie, Kelly; Baker, 

Christopher;  MD, FACS; Brohi, Karim; MD, FRCS; Jenkins, 

Donald;  MD, FACS; Rotondo, Michael; MD, FACS

Journal of Trauma-Injury Infection & Critical Care. 

69(4):976-990, October 2010.

DOI: 10.1097/TA.0b013e3181f2abc9Figure 2.  Trauma-induced coagulopathy.
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Fig. 1.

The Coagulopathy of Trauma: A Review of Mechanisms.

Hess, John;  MD, MPH;  FACP, FAAAS; Brohi, Karim; 

Dutton, Richard;  MD, MBA; Hauser, Carl;  MD, FACS; 

Holcomb, John;  MD, FACS; Kluger, Yoram; Mackway-

Jones, Kevin; MD, FRCP;  FRCS, FCEM; Parr, Michael;  MB, 

BS;  FRCP, FRCA;  FANZCA, FJFICM; Rizoli, Sandro;  MD, 

PhD; Yukioka, Tetsuo; Hoyt, David;  MD, FACS; Bouillon, 

Bertil

Journal of Trauma-Injury Infection & Critical Care. 

65(4):748-754, October 2008.

DOI: 10.1097/TA.0b013e3181877a9c

Fig. 1.  A diagram showing some of the mechanisms 

leading to coagulopathy in the injured. Trauma can lead 

to hemorrhage which can lead to resuscitation, which in 

turn leads to dilution and hypothermia causing 

coagulopathy and further hemorrhage. This is classic 

"dilutional coagulopathy". Hemorrhage can also cause 

shock which causes acidosis and hypothermia that in turn 

lead to coagulopathy, the "fatal triad". Trauma and shock 

can also cause the Acute Coagulopathy of Trauma-Shock 

(ACoTS) associated with factor consumption and 

fibrinolysis. Coagulopathy is further associated with 

trauma-induced inflammation and modified by genetics, 

medications, and acquired diseases.



The European guideline on management of major bleeding and coagulopathy following trauma
R.Rossaint at al.Crit Care. 2016 Apr 12;20:100. doi: 10.1186/s13054-016-1265
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És már itt a 2016 ajánlás is







Hypotermia

Koagulopathia Acidózis





















•Előzzük meg a halálos tiászt
•Melegítsük/ne hagyjuk kihűlni a 
betegeinket
•Törekedjünk az acidózis elkerülésére

•Laktátmérés ,BE, 
•Rendezzük az oxygénadósságot
•Alkalmazzunk ésszerű folyadékpótlást
•Kontroláljuk a koagulációt,mérjük a 
fibrinogénszintet
•Időben adjunk tranexamsavat
•Legyen masszív transzfúziós 
protokollunk
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Köszönöm a megtisztelő figyelmüket!


