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Anderson, Maighdlin W., and Gregory A. Watson. "Traumatic shock: the fifth shock." Journal of Trauma Nursing| JTN 20.1 (2013): 37-43.
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CAUSAS DE SHOCK EN TRAUMA

Causa | Fisiopatologia

Pérdida de las vias respiratorias o Incapacidad de que el O, llegue a la

lesion pulmonar circulacion

Neumotdrax a tension Disminucion del retorno de sangre al
corazon

Taponamiento cardiaco Disminucidon del retorno de sangre al
corazon

Hemorragia Capacidad inadecuada de transporte
de oxigeno

Lesion cardiaca ' Funcion de bomba inadecuada '

Lesion de la médula espinal Vasodilatacion inadecuada
Funciéon de bomba inadecuada

Sepsis Vasodilatacion inadecuada.
Fallo directo del metabolismo celular
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Anderson, Maighdlin W., and Gregory A. Watson. "Traumatic shock: the fifth shock." Journal of Trauma
Nursing| JTN 20.1 (2013): 37-43.
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Standl, Thomas, et al. "The nomenclature, definition and distinction of types of shock." Deutsches \Jaﬂ
Arzteblatt International 115.45 (2018): 757.
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Ifigiopatologia del shock en trauma

Sindrome de

Trauma \I‘ falla

multiparenquimatosa

@ CCES SALUD



\ = emmm @ .
D i) == = §4D

\“) Pérdida de sangre

| CURSO LATINOAMERICANO - ABORDAJE INTEGRAL DE TRAUMA

L Coagulopatia

e - Inflamacion postaguda
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Subendothelial
extracellular matrix

Interaccion
Globulo Rojo-Endotelio

Retracted and activated
endothelial cells
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https://medicine.duke.edu/divisions/hematology/research/basic-research/erythrocyte-and-scd-biology
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P <0.001

Adhesividad de los
Glébulos rojos

Numero de GR adherentes

Choque Choque
sin hemorragia con hemorragia
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Deitch, Edwin A., et al. "Trauma-hemorrhagic shock induces a CD36-dependent RBC endothelial-adhesive
phenotype." Critical care medicine 42.3 (2014): e200-e210.
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Célula endotelial

Destruccion

Membrana endotelial ‘LUMEN

Membrana basal
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Condiciones fisiclogicas lequemiareperdusion
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p<0.001

'—

Adrenalina ng/ml

Baja Alta

Degradacion de glycocalyx

Baja

Noradrenalina ng/ml

[ & ]

-

60%

~  p=0.014 50% p=0.006

40%

30%

20%

10% ‘ \
0%
Alta Baja Alta Baja
Degradacién de glycocalyx

Mortalidad

CCES SALUD

14

inflammation, protein C depletion, fibrinolysis, and increased mortality in trauma patients." Annals of surgery 254.2 (2011): 194-200.
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Muestra Muestra Muestra Muestra
sangre sangre sangre sangre
(PT) (T) (S) (R)

Resuscitation
+ 2x shedbloodin NS (30 min)
» % shedblood (30 min%
+ 2x shedbloodin NS (2h)

Hemorrhagic Shock
(MAP of 30)

Tissue Injury
(Laparotomy)

Desequilibrio 3omin—— 45 min 3h
V] boli Shock hemorragico
eta O ICO Muestra Muestra Muestra Muestra
sangre sangre sangre sangre
(PT) (T) (S) (R)

PT: pre lesion tisular
T: post lesion tisular
S: post shock

R: post reanimacion

Tissue Inju
(Laparotomy

Quiescence

30 min 3 h, 45 min

Lesion tisular solamente
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Slaughter, Anne L., et al. "The metabolopathy of tissue injury, hemorrhagic shock and resuscitation in a : 15

rat model." Shock (Augusta, Ga.) 49.5 (2018): 580.
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Slaughter, Anne L., et al. "The metabolopathy of tissue injury, hemorrhagic shock and resuscitation in a

rat model." Shock (Augusta, Ga.) 49.5 (2018): 580.
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Slaughter, Anne L., et al. "The metabolopathy of tissue injury, hemorrhagic shock and resuscitation in a

rat model." Shock (Augusta, Ga.) 49.5 (2018): 580.

hhhhh

@ CCES SALUD
~ 17



, — (I .
D i) eim o= 00D

| CURSO LATINOAMERICANO - ABORDAJE INTEGRAL DE TRAUMA

Glucosa ———o__

=

Membrana
plasmatica

NAD™

Glucdiisis T

Dano
Mitocondrial

Piruvato -
\

\ NADH
N

NAD*

Lactato /

%Ej)CCESSALUD
: 18

Citoplasma
Diéxido de
carbono y agua




lul "&:-‘l “ : il . '“f | CURSO LATINOAMERICANO - ABORDAJE INTEGRAL DE TRAUMA

Shock hemorrdgico p resucitacion
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Karamercan, Mehmet Akif, et al. "Can peripheral blood mononuclear cells be used as a proxy for mitochondrial dysfunction : 19
in vital organs during hemorrhagic shock and resuscitation?." Shock (Augusta, Ga.) 40.6 (2013).
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Shock hemorrdgico p resucitacion
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Karamercan, Mehmet Akif, et al. "Can peripheral blood mononuclear cells be used as a proxy for mitochondrial dysfunction
in vital organs during hemorrhagic shock and resuscitation?." Shock (Augusta, Ga.) 40.6 (2013).
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Células del musculo liso arteriolar

Song, Rui, et al. "Mitochondrial injury underlies hyporeactivity of arterial smooth muscle in severe
shock." American journal of hypertension 24.1 (2011): 45-51.
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CMLA
En
Shock severo

Oxido
nitrico Disfuncion mitocondrial L

sintetasa l Metabolismo anaerodbico

4 ATP
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Hiperpolarizacion
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CMLA: células musculo liso arteriolar 1
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.

J reactividad vascular

Song, Rui, et al. "Mitochondrial injury underlies hyporeactivity of arterial smooth muscle in severe
shock." American journal of hypertension 24.1 (2011): 45-51.
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Activation pathways

Mediadores inflamatorios
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Lipofuscin
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Elastase

Interleukin-6

Lipofuscin

Soluble intercellular adhesion molecule 1
Elastase

Interleukin-1

Interleukin-f

Meopterin

Lipofuscin

Tumeour necrosis factor x if sepsis

Constriction +—— Dilatation

Edema <— Tissua desiruction +— Hypoxia Cell recruitment

Microcirculacion alterada Disfuncion de 6rgano Inflamacion

Huber-Lang, Markus, John D. Lambris, and Peter A. Ward. "Innate immune responses to trauma." Nature immunology 19.4 (2018): 327-341.
Goris, R. J. A. "Pathophysiology of shock in trauma." The European journal of surgery 166.2 (2000): 100-111.
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Adhesividad de
glébulos rojos

Dano
mitocondrial
Destruccion
membrana
endotelial

Hiper
Aumento catabolismo
permeabilidad
capilar

Desequilibrio metabdlico
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& Hipocoagulacion
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Lesion/Trauma

Hipoperfusion . ceneo @ PALL [ PA
Shock . -‘l-ll'l-.-‘-.‘
(I
Proteina C Proteina C activada

Trombomodulina

Dimero D

Trombina Hiperfibrinolisis

Endotelio

@ CCES SALUD
: 25



'U. '!b?l “ ' ' | CURSO LATINOAMERICANO - ABORDAJE INTEGRAL DE TRAUMA

Deuda de Oxigeno
A 4 VO
VO, if VO,: Consumo de oxigeno
sVO, SVO; DO,: entrega de oxigeno
OER SVO,: saturacion venosa O, Hb
Lactato OER OER: proporcion de oxigeno
— gue se extrae a nivel del tejido
ansmmmns Lactato IEEEE NN
4
DO riti
2critico DDE }._
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i Shock : Resucitacién

Consumo O, mL

Beuda 111 |

de J—
Oxigeno ‘ ‘I

Tiempo 1 Tiempo 2

|

Consumo O, basal
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T beuda02 |

Tiempo 1
Tiempo 2
Tiempo 3
Tiempo 4

Tiempo 3 Tiempo 4

o)

359 mL
912 mL
1.462 mL
1.871 mL
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Sobrevida sin FMP

Shock r Post shock

Consumo O, mL
v

EBUD& Tiempo de;de la lesion
De g 3 .
) S Sobrevida con FMP moderada
®X[genu % Shock :Post shock
S L_¢ P r

Tiempo desde la lesidon

-‘ Sobrevida con FMP severa
0

Shock ' Post shock > muerte
Tiempo desde la lesidon @ CCES SALUD
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Fase 1 Fase 2 Fase 3

compensada o
controlada

descompensada progresiva o
o no controlada irreversible
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\l/ TA Receptores

Baro

Isquemia

tisular

Aorta

Seno carotideo

Esplacnicos
Cardiopulmonares

Aumento Fase 1

simpatica

) AOrta

{ pH .

V p02 Rect);:IT(::es

™ pCo2 P
Activacion

I SRAA

J Circulacion
renal

N HAD

Seno carotideo

Centrales

Vasoconstriccion
Arterial y
Venosa

G_I

TTA —

/M Resistencia vascular periférica
I Retorno venoso
D Frecuencia cardiaca
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depresion miocardica J perfusion
e b ez e .. coronaria
inhibicién simpatica Taquicardia
Prolongacidon de
mecanismos || acidosis metabdlica || J Volumen
. ; Sistdlico
adaptativos isquemia Volumen de fin
de diastole bajo

Sindrome de respuesta
. e . Gasto Cardiaco
inflamatoria sistémica v

Disminucion

Acumulacion Acumulacion
Metabolitos || Metabolitos || Retorno venoso
vasodilatadores vasodilatadores sistémico

@ CCES SALUD
- 31



'Ul "&ﬂl “ ' ' | CURSO LATINOAMERICANO - ABORDAJE INTEGRAL DE TRAUMA

A pesar de poder recuperar el
volumen circulante efectivo no se
logra perfundir adecuadamente los
Organos.
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Canal de preferencias Funelonamiente normal
Anteriola abierta. Comunicacion Fase do shook reversible o deé recuperacion
areriovencsa carmrnda. Arteriola cerrada. Comunicacidn
Algunos capllares abienos: arerovenosa abierta. Ciorre
Ia mayoria cermdos. da artenclas y esfintores,
C) | {--__
3
[ ] svx
) ¢
Y%
L
____'_______L—-_._.—d ___,_._:-'-_
Fase de shock resistente
Fase de shock reversible 0 de sulrimmento celular Artericla cerrada. Fase de shock irmeversibie
Artariola cerrada. Comunicacién anerovenosa ablerta. Capilares abierios Areriola cerrada,
Comunicacion arteriovenosa ablarta. por acidosis y catabolitos. Coagulacidn Intravascular Comunicacion arteriovenosa ablerta. Capllares dilatados
Cdlulas que sulren, arrugadas. disaminada. Inicio de muens celular, Necrosis celular. Lisis de codgulos.
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Odom SR, Howell MD, Silva GS, Nielsen VM, Gupta A, Shapiro NI, et al. Lactate clearance as a predictor 34

of mortality in trauma patients. J Trauma Acute Care Surg. 2013;74:999-1004.
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Oxigenacion
tisular

Tipos de Restriccion
liquidos hidrica

Reanimacion

Temperatura

Vasopresores
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