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 Shock adalah suatu sindroma klinis yg
ditandai dg kegagalan sistem sirkulasi
untuk mempertahankan perfusi yg
adekuat ke organ-organ vital tubuh



| Klasifikasi Shock g

] ( Menurut Hinshaw and Cox classification) ]

Hypovolemic

e Intrinsic
e Kompresive

Cardiogenic

e Septic

Distributive < Anaphylactic

e Neurogenic

Obstructive




Hypovolemic shock

e Syok akibat volume darah dalam pembuluh darah yang kurang.

Cardiogenic shock

« Syok yg disebabkan kegagalan primer jantung dalam
memompa.(pada keadaan volume intravaskuler yg cukup)

Distributive

e Syok akibat volume darah secara abnormal berkumpul dim
pembuluh darah perifer. Tjd gangguan distributive aliran darah,

Obstructive

« Gangguan kontraksi jantung akibat di luar jantung



Shock

Hypovolamic Ovstructive Distritutive




: Non hemmorhagic: vomiting, diarrhea, burns,
HypOVO I emic environmental (dehydration)
S h oC k Hemorrhagic

: : Penyebab primer : miokarditis, peny jantung bawaan
Ca rd IOge nic Penyebab sekunder : disfungsi miokard krn toksin,

ShOCk iskhemia

N N " Septic shock, SIRS, Anaphylaxis, Neurogenic shock,
DIStrI bUtlve Insufficiency adrenal
Shock

« Tamponade perikardiak
« Perikarditis konstriktif
« Emboli paru (masif)

Obstructive
S h O C k » Koarktasio aorta




...Effects of inadequate perfusion on cell
function...

Inadequate perfusion
!
Cell hypoxia
!
Energy deficit
l
Lactic acid accumulation and = Anaerobic metabolism
fall in pH
!
Vasoconstriction +- Metabolic acidosis

| !

Failure of pre-capillary Cell membrane dysfunction and

sphincters failure of ‘'sodium pump’
| ! Efflux of potassium
Peripheral pooling of Intracellular lysosomes release
blood digestive enzymes "
! Influx of sodium and water
Toxic substances enter circulation

!

Capillary endothelium damaged
!

Further destruction, dysfunction and cell death




Fig. 12-6

DEVELOPMENT OF SHOCK
OR CIRCULATORY INSUFFICIENCY

EFFECTS

Reduced venous retum
Reduced stroke volume
Reduced arterial pressure
Arteriolar- & veno-constriction

Reduced bloodflow

S
Hypoxia
Metabolic acidosis
Release of adrenaline
v vasopressin
‘ renin

! red cells

/.fevere fall in blood pressure

Cardiac depres-
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Loss of
sympath. tone
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Baroreceptors & heart

Vessels

Cardiac-cerebral-hepatic-
renal failure

Tissue depressian
Chemoreceptors.

Vessels, Kidney

Spleen & blood
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Cardiac
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COMPENSATORY
REACTIONS

Starling-law-reactions
Starling-law-reactions
Increased HR & contractility
Reduced capillaty pressure

Hypoxia & glycalysis

Renal tubular necrosis

Increased ventilation
Vasoconstriction.

Water retention

Vasoconstriction. Salt reabsorption

Improved Ox-transport

adequate bloodflow
(e

PEP/KMc




PERJALANAN PATOFISIOLOGI SYOK
| Cardiogenic Shock |

COMPENSATED



Vasoconstriction
T HR T Contractility
COMPENSATED
DECOMPENSATED
! Myocardial perfusion
‘ T Myocardial O, Consumption
Y v
! Cardiac Output ~ Tissue Ischemia
}
Mediator Release =
| Loss of Auto
U Cell Function - regulation of
1 Microcirculation
Cell Death .| Death of Organism




Table 264-2 Normal Hemodynamic Parameters

Calculation

Parameter Normal Values
Cardiac output (CO) SV x HR 4-8 L/min

Cardiac index (CI) CO/BSA 2.6-4.2 (Lfmin)/m?
Stroke volume (SV) CO/HR 50-100 mL/beat

Systemic vascular resistance (SVR)

[(M&P - RAP})/CO] « 80

700-1600 dynes « s/em?

Pulmonary vascular resistance (PVR)

[(PAP_ - PCWP){CO] x 80

20-130 dynes - sfem®

Left ventricular stroke work (LWSW)

SV(MAP - PCWP) x 0.0136

60-80 g-m/beat

Right ventricular stroke work (RVSW)

SV(PAP - RAP)

10-15 g-m/beat




...JImmunoinflamatory respon to shock...

[ Hypoperfusion‘hypoxia [

| Stasis/coagulopathy/complement activation |

| Reoxygenation/cell injury |

[ Activation of innate immunity ]

t

i

I
'

v
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Monocytes/Macrophage
» Cytokines
* TNF-o, IL-15, IL-6, IL-12,
IL-18, PGE2, TGF-B
* Chemokines
* |L-8
* Activators
+ Platelet activating factor (PAF)
+ Neutrophil activating factor
(NAF)
+ Monocyte chemoattractant
protein (MCP-1)
* Antigen presentation
+ |HLA-DR

Neutrophils
» TAdherence
* B2 integrins
» Oxidative burst
* Reactive oxygen
species (ROS)
¢ Degranulation
« Elastase

¢ Phospholipase A2

(PLA2)

+ LBactericidal activity

Lymphocytes
* TH1—>TH2
o lL-2, IL-2R,
IFN-y, TNF-[3
» TiL-4, IL-10,
IL-5, IL-13

Coagulation/
Complement

TC3a

TCSa

TThrombin

Tp-Dimers

LAntithrombin Il
(AT 111y

LActivated protein
C (APC)

Biomarkers/Modifiers

C-reactive protein (CRP)

Procalcitonin (PCT)

Lipopolysaccharide binding
protein (LBP)

High mobility group band-1
(HMGB-1)

Brain natriuretic peptide (BNP)

Neopterin (NPT)

IL-1 receptor antagonist
(IL-1ra)

TNF receptors /1l (TNFR I/11)

Source: Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo J:
Harvison's Principles of Internal Medicine, 17th Edition: http://www.accessmedicine.com

Copyright @ The McGraw-Hill Companies, Inc All rights reserved.

& schematic of the host immunoinflammatory response to shock.




Hypovolemic shock...

« Mild (<20% blood volume )

— Cool extremities

:H PATHOPHYSIOLOGY
] WHAT HAPPENS IN HYPOVOLEMIC SHOCK

In hypovolemic shock,
vascular haid vohume
lovis Canases extreme 1is-
sue Irypoperfusion. [n
ternal iluid losses can
resuli from hemorrhage
or third space fuid
shiifting. External Aluid
loss can result from se-
vere bleeding or from
severe diarrhea, ditiresis,
or vemiting. Inadequate
vascular volume leads 1o
decreased venous return
and cardiac output, The
resulting drop in arterial
blood pressure activates
the '|h.'u|j."\ compensalo
ry mechanisms inan
AEmpt o increase vas-
cular volume, It com
pensation ks unsuccess-
ful, decompensation
and death may eccur.

Internal or external fMuid loss

Devreased intravascular Muid volume

Y

Diminished venous return

Y

Reduced prefoad (filling pressure)
T

Y

Decreased stroke volume

Y

Lowered cardiac outpui

)

Y

Reduced mean arterial blood pressure

I

Y

Decreased tissue perfusion

Moderateural (20-40% blood

Increased capilary refil time

Diaphoresis

Collapsed veins

Anxiety

volume)

Tachycardia
Tachypnea
Oligouria

Postural changes

Severe (> 40% blood volume )
Y - — Hemodynamic instability

Reduced oxypen and nutrient delivery 1o cells

y - — Marked tachycardia

Multiple organ dyshunction syndrome

— Hypotension
— Coma




: PATHOPHYSIOLOGY
1] WHAT HAPPENS IN CARDIOGENIC SHOCK

When the myocardium
can't contract sufficient-
Iy to maintain adequate
cardiac output, stroke
volume decreases and
the heart can't eject an
adequaate volume of
blood with cach con-
traction. The blood
backs up behind the
weakened lett ventricle,
inc reasing preload and
causing pulmonary con-
gestion. In addition, to
compensate for the drop
in stroke volume, the
heart rate increases in
an attempt to maintain
cardiac output. As a re-
sult of the diminished
stroke volume, coronary
artery pertusion and
colkateral blood tlow de-
crease. All of these
mechanisms increase
the heart’s workload
and enhance left-sided
hearnt failure. The result
is myocardial hypoxia,
further decreased car-
diac output, and a trig-
gering of compensatory
mechanisms to prevent
decompensation and
death.

Initial insult

Decreased myocardial
contractility

Decreased stroke

|

|

Decreased left Increased heart rate
ventricular emptying f
‘ Decreased coronary
Lett ventricular artery perfusion and
dilation and backup of collateral blood flow
blood *
* Myocardial hypoxia
Increased prefoad
* : Decreased cardiac
Pulmonary congestion output
_ .




‘ Low blood pressure ‘ | Decreased urine volume ‘
Quick pulse /
Y

Check symptoms Sweating

| Low left ventricular ejection fraction ‘

| Reduced left ventricular ejection fraction

AHF ‘ Myocardial infarction

‘ Any arrhythmia

Cardiogenic shock confirmed?
- Atrial fibrillation |

m Prescribe medication ‘ = ne —[Cﬂnsidernthercauses
\ Aaortic valve stenosis ‘

‘ Cardiac tamponade
Treat accordingly

Has oliguria

¥ES

<End plan cardiogenic shoc

Treat accordingly

Prescribe medication }—ﬁl Consider medication | | Mitral valve regurgltahﬂ_\

| Aaortic dissection
Consider possible comorbidities

Ferform surgery

Consider surgery
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Anaphylactic shock...

L e e e e e e e e e e e ettt s = - -

Exposure to antigen

Activation of
sensitized antibodies

Antigen-antibody reaction

Release of vaso-
active mediators

I

l

Massive
vasodilation

- Capillary
permeability

Venous & arterial dilation

Interstitial edema
Relative hypovolemia




Loss of sympathetic tone

Massive vasodilation

|

|

Venous dilation

Arteriolar dilation

« Venous return

« Peripheral vascular
resistance

« Stroke volume

« Cardiac output

« Tissue perfusion

* As with hypovolemic shock

but in high spinal injuries
may also be accompanied by
profound bradycardia due to
loss of the cardiac
accelerating nerve fibres from
the sympathetic nervous
system at T1-T4.

The skin is warm and dry or
a clear sweat line exists,
above which the skin is
diaphoretic.

Priapism due to Peripheral
nervous system stimulation



 Similar to hypovolemic shock except in the first stages:
Pyrexia (fever), due to increased level of cytokines

 Systemic vasodilation resulting in hypotension (low
blood pressure)

« Warm and sweaty skin due to vasodilation
* Systemic leukocyte adhesion to endothelial tissue
* Reduced contractility of the heart

 Activation of the coagulation pathways, resulting in
disseminated intravascular coagulation

* Increased levels of neutrophils



.....MOGA BERMANFAAT...
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