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What is the meaning of shock? 2>
C_f\éﬂ_s_ Jm\/ﬁj&: . obls A \le
" Inadequate perfusion to meet tissue demands. A(progressive process) ™,
* Occurs in 2% of hospitalized patients. ™ 2w po By Jup s,

. o)) slab) 2o
* Mortality 10% in children vs. 30-40% in adults. " 4— |5 ) ¢

o)) cosl=Lis) (2538 \e
"In other words, a systemic reduction in tissue petfusion = decreased

tssue O2 delivery. B ] o
* A shift to less-efficient(anaerobic metabolism) leading to lactic acidosis,
occurs. o) 3o REl
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What is the meaning of shock?
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@;§‘\b\lnitially, effects nrc‘i;\;érsible[ Eventually: FEOPRT ) ¥ |
Pusd 3 ¥ Cell mem‘lv)rane ion pump dysfunction. M W’E’U,Wf,_____ Relyion ,
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& -~ Cellular edema, leakage of cells’ contents. AsCral B
- PR on of intracellular . Abaormel —> i
S Inadequate regulation of intracellular pH. firs
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ADL 2 o S Cell death, organ failure, cardiactrestyand death. 7
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, What is the meaning of shock?
g Oo o agp ,
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* A disruption to homeostasis.

RIS
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A reduction in blood flow to tissues, depriving them of oxygen (ischaemia).. o
* Organs of ujﬁimportanci, brain] heart] and kidfigysican sufferirreversible damage ‘ ?

eventually leading to death. c2lsg
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* © Tissue ischaemic sensitivity: ' i
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- heart, brain, lung: 4-6 min : ¥
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- GI tract, liver, kidney: 45-60 min

‘@ - muscle, skin: 2-3 hours it
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Cardiovascular System

-~
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(VR ) VenolS fetaun®

>4°%
Transports oxygen (fuel) to cells.

Removes carbon dioxide and other waste

products for elimination from body.
’———‘—‘_-'

£
Cardiovascular system must be able to
maintain sufficient flow through capillary
beds to meet cell’s oxygen and fuel needs.
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Flow =

Perfusion

o—olie ;
Adequate flow =
Adecquate Perfusion

c3 e

= Inadequate Flow =
Inadequate
Perfusion =

Hypoperfusion
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What is needed to maintain Perfusion?
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Classification of Shock

O
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Physiologic profiles of shock states |
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Type of Shock |Preload | Cardiac | Afterload | Tissue
Output Perfusion
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«Hypovolaemic Shock Cardiogenic Shock
* Low Volume. Pump Failure. fo) ) =2 wJSius
Causes: ks b Caises :
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~vomiting  -diuresis ~ * v it T
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__Neurogenic Shock ~ |Anaphylactic

Vasodilaton |a%) & Histeuninede (s  Jc L)

* Loss of tone of blood
vessels, sl luesm) DS

Contac bion &?\e\ﬂﬁkhu\d&

* Mass release of histamine due to

allergic hypersensmwty reaction
oods, iifsect bites, blood (o2
transfusion, drugs). PR

d)},)

* Increased capillary permeability
with vasodilation reduces venous
return and BP.
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\‘Bactenal toxins — wound infections, invasive procedures, é’[’l &
+ QReepu-atory infections. R B (ol HMe)

Associated with pyrexia, marked generalised wasodilation and

CJL- Kings Intravascular micro-clotting,

e o L

Y Immunocomprormsed patients at risk.
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* To understand the physiology of shock we need to understand ;
the following formula:
Blood Cardiac Systemic
Pressure = Output  x  Vascular Resistance ‘
Given that % oliS  resistance ) Centlal <=4 |
bloec
ShocK BP = CO x SVR Vesseles ;
i 5 g
S5V X HR
Cold Warm -
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* Cardiac output: Velume \olume
O y=al
- Volume of blood ¢jected from each ventricle each minute. |
- This depends on the frequency of contraction; how forceful the
contractions are and the volume of blood entering the ventricles.
* Stroke volume:
- Volume of blood ejected per contraction (stroke).
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* By applying a mathematical aspect to the formula, we can start to identify how blood
pressure can be maintained.

BP = CO x SVR

- We need to keep both sides balanced.

. If one side of the formula changes, the other side needs to be change in the opposite
direction to balance this out. '

« ic. If BP increases, we need to'decrease CO, SVR or both to bring it back down
again.

- 1f BP decreases, we need to increase CO, SVR or both to bring it back up again.
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Key Issues In Shock

" Recognise and treat early (during compensatory phase)

'oJQ\_w b }J Increased resp. rate, ;:\)‘ 3\ La '.-“ LAA

Restlessness, , Early . N R
g\‘\oC\J\ A\ Anxiety, ZP)QO;LB signs of 8 = J
shock
d falling BP = Late sign of shock =—> 8D ghockk afich e ¢:>~‘ *
S\

* v Pallar, tacrt‘\yca_rdia and slow capillary.= Shock until upLd |
)%’30 proven otherwise S

A5 gl 2 L)) Adac > ) bay

),
Hallmark symptoms are: PANC
s L Q) up sl Decreased BP
(o)) 2 Shae K A Increased HR
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B b oy )l Jobay Q’R "
tormal &7 fbrarmal  Stages of Shock R 2l

A progressive process
(2-FFCY) cuky on deay S
- Compensated Shock: Cardiac output ( i ) Adap‘:a“" ol = L ,;\‘J “H

(HR x SV) and systemic vascular resistance (peripheral vasoconstriction) work to keep BP
within normal.

On exam: Tachycardia; decreased pulses & cool extremities in cold shock;,ﬂ%’ and bounding pulses '
in warm shock: oliguri:\; labs may shov d céb o _b_,.u-_ zf,‘ :bs
Jsly Us y

’ . * Hypotensive (Progressive) Shock: Compensatory mechanisms are overwhelmed.

®

On exam: As above, plus hypotension, altered mental status; labs may show increased lactic acidosis
* Generally quick progression to cardiac arresfel) @) ydJ
a2 Cad a2

Irreversible Shock: Trreversible otgan damage, cardiac arrest, death occur.
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‘Compensated Shock

Compensatory mechanisms are successful iréﬂaifhtaining pcrfuoiéfi.)

R,

< Presentation: x . ol
e.)al\ »“:‘\-"P-;‘ :¢b, M‘ 03‘:'_‘/ / C/ 3 3
: - Tachycardia, Tachypnoea. —% 0 O8 a2y g 4.
e ‘ Ol oo o
- Decreased skin perfusion, asadl 00 53 2 Suymfbihel et
PerPhicl UC(SoCoﬂCe)\‘Wao“c’b 2
- Altered mental status. . :
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. Progressive Shock | Irreversible Shock
Compensation mechanisms begin to fail. Complete Blies F compensatory
Presentauon: mechanisms.
+ hypotension.
- marked increase in heart rate. Death even in presence of
- sapid, thready pulsc. ij resuscitation. ¢ piay ,Q\
- agitation, restlessness, confusion.
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Inadequate cellular

R 1

1

Anaerobic |
(’,—4;)\3\;3\},)}, e\:.LS Inadequate L~ Metabolism NX_ | Lactic AFid
; Energy Production

Q}\,P)ﬁ\ obN | Production l
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r.u'—)\ o — Acidosis
N\ CELL i
DEATH i
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< “* Compensated shock o

3034?54\\\ baroraePlor S\ ya=is

Ceroticle /  focta cde
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* Sympathetic nervous system activated. 4 y :
RP y alis & Bymtuiheric )

“ Baroreceptors detect fall in BP.

2. Peripheral Effects:

1. Cardiac Effects: . 3
- Arteriolar constriction.

- Increased force of contractions. .
- Increased peripheral resistance.

"~ Increased rate (tachycardia). Shunting of blood to mai
. main core organs.

- Increased cardiac output,

O
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3. Respiratory Effects:
* Tachypnoea is one of the first signs that reflect reduced blood flow and oxygen
EEANSPOLE. |, ogmie yoo
* The cardiovascular and respiratory systems work together:
SV )
v If blood flow around the body is compromised in any way, oxygen delivery to
dssues is reduced. g
= do\=ze
v To compensate for this, ventilation will increase to attempt to increase oxygen
(Y uptake in the lungs. So how does this happen? The Baroreceptors not only
samulate the cardiovascular control center but also the respiratory (center in the
medullaincreasing the respiratm N
' ® } @ |

-~ 4. Renal Effects 5. Hypothalamus Effects o)) etmé\)ﬁ -

- Decreased renal blood flow - Decreased blood flow to the 3% _:A’P \3}\\
- Renin released from kidney hypothalamus. Q&L;-*\ _
- Initiadon of RAAS. - Release of ADH from post pituitary

MVB s results in retention of salt, water, and Post

peripheral vasoconstriction. Pitul E"*“QJ
results in peripheral V.-
vasoconstriction, reabsorption Wakef D Na 4 ren PsorPriaph iy ADH )

* and H,O X y
of Na™ and H, O’Sjﬂﬁwbb\d"s:‘

&3 - Glucagon (contributes to
hyperglycemia).
/ ‘ & Y ACTH (stimulates cortisol release and

8o : glucose production).
e SB Adreno Coptico ,L@b,i(l-..l’wrm ene.
Blood (resse ise W)y & Celoteson

6. Hormonal Effects
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Role of ADH in dehydration

osmoreceptors in

hypothalamus detec! increase

in osmolarity of blood
and release ADH
into blood stream

ADH
FILTRATE D
nephron ‘ capillary
< ADH
ADHinu J
the amount of
water reabsorbed
from the filtrate to S—
the blood C
blood

urine

urine output is reduced as more water
is returned to the blood
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Presentation:

- Increased resp. rate, restlessness, anxiety (carliest signs of shock).

- Tachycardia.

“*Compensated shock

- Falling BP = late sign of shock.

- Possible delay in capillary refill.

- Pale, cool skin (Cardiogenic, Hypovolaemic shock).

- Flushed skin (Anaphylactic, Septic, Neurogenic shock). ( Wearm )

- Nausea, vomiting, thirst.

- Decreased body temperature (I'cels cold).

q

- Weakness.

(Cold)
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<" Progressive Shock

1. Cardiac Effects: 2! Peripheral Effects
-D i - Peripheral pooling of blood.
ecreased RBC oxygenation. l&f‘ i P g

- Plasma leakage into interstitial spaces.
- Cold, grey waxy skin. L5 e Al
Ty P e (acs e

- Restlessness, confusion, slow speech.

- Tachycardia, weak thready pulse.

- Decreased BP.

- Decreased body temperature.

- Decreased coronary blood flow.
- Myocardial ischaemia.

-Decreased ventricular filling.

- Decreased force of contraction.

co g
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3. Respiratory effects

colsne
o If oxygen delivery to tissues continues to be inadequate, cells must do
* anaerobic respiration to continue ATP production.

o Anaerobic respiration produces lactic acid as a waste product — this must be
removed. s
Cltan—V

o  Central Chemorcceptorwill detect a fall "@ and stimulate the respiratory
centre to{increase ventiladon)) o o

This allows the excess acid to.be ‘blown off” in the form of CO;,

O
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~ Response to acidosis
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“*Irreversible Shock

Loss of peripheral vascular resistance. o Mo (_}Om wooladl

R
Confusion, slurred speech, unconscious. e Sn

S (553-“_ )

Slow, irregular, thready pulse. ( I ) Y
deat | &35

- Falling BP (diastolic is zero). B _yJw

Cold, clammy cyanotic skin.
Slow, shallow; irregular respirations.
Dilated, sluggish pupils.

Severely decreased body temperature.
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~Irreversible Shock leads to: |
;
/ Renal failure.
| _ I
¥ Hepatic failure. c)) o2 Jos v
: " Multiple organ systems failure. -
v Adult(respiratory distress syndrome.) o) (azal) wlos E
v Death. > e
& 3 ySuwn  Alovioli .| ’ 5 ®




