o8 oyesS Al s> ‘_3.” ohaoa Loy s
cbds o Mol SlaoMadly 39390

33230 ga I




. hypoxia JI oo Wt oS 3l i P

& hypoxia: oxygen deficiency \J)

Ischemia: nutrients and oxygen deficiency blood flow JU 45w ¢xe futrients and oxygen J! oo Gl gz > glo g Lo L]
so ischemia can cause shock

What is the meaning of shock?

5

Inadequate perfusion to meet tissue demands. A progressive process.

Occurs in 2% of hospitalized patients. S N e

Mortality 10% in children vs. 30-40% in adults.  o#/== %4030 hiea JlabSlue %1053l oo

In other words, a systemic reduction in tissue petfusion =» decreased
tissue O2 dehvery. TR R UERC | B WO AT P D SO [ T s PRGN DR e BN

A shift to less-efficient anaerobic metabolism, leading to lactic acidosis,
occurs.

(ol plasdl I ¢35, las 82165 J81  Sload oMazwl ] Joo «

3 e Cad o

https / / view. ofﬁceapps live.com/op/view.aspx?stc= https%3A%2F%2Fpeds arizona. edu%ZFsHes%ZFdefault%ZF fileso2F currlculurn ﬁles%ZFshock
-~ presentation.ppt&wdOrigin=BROWSELINK



©

What is the meaning of shock?
Initially, effects are reversible. Eventually:
Cell membrane ion pump dysfunction. S e
sl elae Oligyl dseae B s -
Cellular edema, leakage of cells’ contents. I e
Inadequate regulation of intracellular pH.
=> Cell death, organ failure, cardiac arrest, and death.
- Sroally il BBsF bl a8 LA 2 dae
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What is the meaning of shock?

ST 3lsdl 8 Olas]
A disruption to homeostasis.

A reduction in blood flow to tissues, depriving them of oxygen (ischaemia).

Organs of vital importance, brain, heart, and kidneys can suffer irreversible damage,
eventually leading to'death. B3l LI Al .5 g8 Lam g doms ¥ L gzdSllg il LoslS igsponl el pais 55

Tissue ischaemic sensitivity: - ol sl
- heart, brain, lung: 4-6 min

45 60 min 2 brain J'g;ég}:%%“‘sjbjsssl?*ﬂi)‘iﬁ}iﬂlmqéu

- GI tract, liver, kidney:

: osal 555 peripheral organs Jb «<slS b IS . :
- muscle, skin: 2-3 hours @
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Cardiovascular System

LMSJT 1 (3589)l) manSYT Jany
Transports oxygen (fuel) to cells.

el 5o Lgia palsall 63531 coailly o 00ySIl ST 36 L3 o Flow =

Removes carbon dioxide and other waste Perfusion

products for elimination from body. At

Adequate Perfusion

JSlie Lo alai 2o gll o0

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

Sl 1538 Slegll il 3lgadl 05y off oy
4l g0l Ol ynadl e BIS 3845 e Blasl

Inadequate Flow =

Inadequate
Perfusion =
Hypoperfusion




- Pump: Heart

- Pipes: Blood Vessels

- Fluid: Blood

- Pump Failure

- Pipe Failure

- Loss of volume

What is needed to maintain Perfusion?

Siyaydl Lle Blasl) Lglirall Lo

How can perfusion fail? ... ... .
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Clas Siﬁcation Of ShOCk distributive shock are called the flashing

or warm shock

hypovolemic and cardiogenic shock are Sh
ock

called the cold shock 3,3 sl
Jally dSsa

failure of the pump

7

blood volume decreases z 5 o . o .
Hypovolaemic Cardiogenic = Distributive

('shock Jb J544 %20-10 o0 581 J8 131)

excessive vasodilation peripherally _ladl codl

v

sympathetic neurons Jb dSie dae <—\
Neurogenic Anaphylactic Septic

L— caused by bacteria, infection,
v activation of inflammatory mediators

like cytokines, vasodilation

inflammation J! e (
activation for inflammation process e ya
releasing for inflammatory mediators JWls
vasodilation Je2s J! histamine J! Jzo




Physiologic profiles of shock states

Type of Shock | Preload | Cardiac | Afterload | Tissue
Output Perfusion

Hypovolemic [Ny v |\ AN \7

Distributive VvV Or ANOr (WA N

Cardiogenic :I"I‘ 7 N D \ 7
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Hypovolaemic Shock
Low Volume.
Causes:

-haemorrhage -burns

e b -Vomiting ~diuresis o

o -

-sweating ~diarrhoea

Jlgw! -

Cardiogenic Shock

Pump Failure.

Causes:

Sl dl Ll 3.0 -

sl ol dlae Lu=l=QCULEE MI —CI‘LP‘

~obstruction ...

-arrhythmias

ekl &yl b -




Neurogenic Shock

I.oss of tone of blood
EEEEEls. oo

Causes:

- spinal cord damage,

anaesthesia, pain, drugs,
hypoglycaemia.

Ul S s 9ol (@Yl sl o Sgadl Lol cali -

Anaphylactic

(Eas¥l ! S5 (Ol il Ol daabs¥l) gl dsliaod] b33 Jeldi canney (paalivesgl) pelos 33|

Mass release of histamine due to
allergic hypersensitivity reaction
(foods, insect bites, blood
transfusion, drugs).

Increased capillary permeability
with vasodilation reduces venous
return and BP. dse ¥l g 2o dgaall Ol ymall 4ilas sl

pall bhasg &*:US” pall Bage cpo iy dygadll
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Septic

Systemic infection.

Bacterial toxins — wound infections, invasive procedures, UTI,
Respiratory iﬂfCCtiOﬂS. el 3lgal SLlgally (i gl lluaall Llgly il Olelya il gyl Sllgdl - &yl pgandl »

Associated with:pyrexia, marked generalised vasodilation and

intravascular minO—ClOttiﬂg. TS W LTI PR T A NS C NP (AN OO A L

Immunocompromised patients at risk.
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hypertension

To understand the physiology of shock we need to understand
the following formula: oAt S S

Blood Cardiac Systemic ortotal

Pressure = Output x Vascular Resistance

Given that:

BPR-=.CO x S5VR
P
SV & FIR




CO = HR X §V

Cardiac output:

- Volume of blood ejected 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.

Ol IS s aoms g (Lo Liidl 3985 (o ldidl says e 10 samy

Stroke volume:

- Volume of blood ejected per contraction (stroke). () U JS st Gl pall o

-~
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By applying a mathematical aspect to the formula, we can start to identify how blood
pressure can be maintained.

pdll bas Lo Blasdl 448 wasd b el Loy deall Lo ool wily Gab JM5 o0

BP = CO x SVR

Loedlad NS 3lgs e Blasl JI zlas

We need to keep both sides balanced.

lel Baiond uSlaall olodl 6 3 Coilol yardi camnsd Bl il sl s 13]

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

i.e. If BP increases, we need to decrease CO, SVR or both to bring it back down
again.

o3l 8ya Janlil ] disley LaglS of dlesdl dile gl daglaall gl Ldall prladl Jlas )] dolony gonid (pll Joiis sl 13] -

It BP decreases, we need to increase CO, SVR or both to bring it back up again.
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Rt Key Issues In Shock |
Recognise and treat early (during compensatory phase)  Ju)ise esles darall Jle el Luals
(dsgnill o sal
~

A TR Increased resp. rate,

Ly Restlessness, ™/ Early

L : - 8 35all Soladall
Anxiety, _J \signs of Jw..

shock

Falling BP ate sign of shoc daval 8yslue dadle = pill bis plassl

Pallor, tachycardia and slow capillary refill = Shock until 1‘&3‘}%?'?&9&;% tvl_fﬂ[wj‘ew
proven otherwise SRENERUIR] RTINS PIWES 1PN

Hallmark symptoms are:

Decreased BP

V<

© Increased HR ® |

BB +ireareiia o poiooane i e e e s aoe e saar ™~ . = o - R T I I T I Sy
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Stages of Shock

A progressive process

® Compensated Shock: Cardiac output e e s e e e
(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; flushing and bounding pulses
in warm shock; oliguria; labs may show(mild lactic acidosis

dl> U_Q Byl sagpg ol aasg dall ¢ i 1 yaall suc e
d.l:ég a8l M.)..a” dl> L>_9 Lsg.-é a9 )[_}D[g 83 3Ll dasall

@ Hypotensive (Progressive) Shock:(Compensatory mechamsms are overwhelmed

On exam: As above, plus hypotension, altered mental status; labs may show increased lactic acidosis

55538 g LS ;o] i . g geall OLIT e Cdd] azy i(Geamyadl) pall bads olasil dase
8 3Ly dypesall Lol lad 08 il Al kg pall bakds plasal ] @LaYl odlel
L.J.n” a8 gi u”: [§J).‘_u )_gh_,g” us\i.\ s Bale u—‘"‘m doL;oJ‘

@ Irreversible Shock: Irreversible organ damage, cardiac arrest, death occur.

Generally quick progression to cardiac arrest.
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Compensated Shock

Compensatory mechanisms are successful in maintaining perfusion.

Aogydl Lle Blasdl 6 duaygedl SLI xos

Presentation:

- Tachycardia, Tachypnoea.

- Decreased skin perfusion. - o-siems-

- Altered mental status.




Progressive Shock

Jaall 3 aaeedl SUITT

Compensation mechanisms begin to fail.

Presentation:

2l bis plasil = hypOteﬂSiOﬂ.

L0 A gsda Balyy - . 3
d “hons . - marked increase in heart rate.

| ambg Gy A5 - fapid, thready pulse.

- agitation, restlessness, confusion.

(SBoad (3 zle

Irreversible Shock

Complete failure of compensatory

mechanismes. el S LS s

Death even in presence of
resuscitation.

el agxg B > Digall
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PATHWAY: INADEQUATE CELLULAR axwS I Jwogi pais +yluall

OXYGEN DELIVERY Lsdl JI
EAREANATION Inadequate cellular s
When cells do not receive Oxygen Delivery 850 Lo Lle LMl Jass ¥ loaic
enough oxygen, they cannot d_quJ] Z U] gulaiand ¥ oSl (o

produce enough energy
using normal aerobic

| duddl Jo=iS yaie . muudall
metabolism. The cell then Anaerobic h‘,JLnS ..Td ‘|M:~,u'|' Y|
switches to anaerobic Metaboli ek Js Qm‘g:?) 9.;:.' um
metabolism, which is less étabolism S ells a5y sl phe> mibg

efficient and produces of by MWl poled Liga>

o lsel! weudl plasiwl a8l

lactic acid. This leads to #  Inadequate LactieAdid dlgdl 8 982 low (8l L)
metabolic acidosis and | Energy \ ; Azl ©ge LI
energy failure, ultimately | Production & Production
causing cell death. _— _— — =
| l l daund | bl
KEY POINTS —
e Lack of oxygen — cells switch A Metabolic T Metabolic ENENPESy 2 u—m—wﬂlum o
to anaerobic metabolism. Failure Acidosis GloaMl yadl
e Anaerobic metabolism b ' ” SV jaes aii Slgadl jaudl e
produces lactic acid. \ W Ynag Lt siiotad quy #
@ ;r;;l::?:s acidosis and energy CELL 80l 2 L)
5 & . 1 o I PR
e Both energy failure and DEATH $o8 polaxlly d‘gl'_l_a'l _‘-'L““"‘f oS e
acidosis lead to cell death. Al Oge
SUMMARY wasle

Inadequate oxygen delivery forces cells to rely on
anaerobic metabolism, leading to lactic acid
accumulation, acidosis, energy failure, and
ultimately cell death.

ohe slaliedl e LM juzo GuzanS Yl Juuogd padl
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Compensated shock

pl s plasil wash bhaall OMldwus

Baroreceptors detect fall in BP.

Sympathetic fiervous system activated: .. .o

Cardiac Effects:

- Increased force of contractions.

- Increased rate (tachycardia).

- Increased cardiac output.

Slolaidl 398 daly
(il ¢ pud) Jamall Babay -
ol sl Balyy -

2. Peripheral Effects:

SArteriolariconsteon e v

- Increased peripheral resistance.

A S

ERERN]

- Shunting of blood to main core organs.

gwladl cLacll Al Lygas -
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Respiratory Effects:

coeaSYI a9 pall 8845 olasil uSes | Jo¥l Oladall asf oo juded] ¢ yuds
Tachypnoea is one of the first signs that reflect reduced blood flow and oxygen

transport.

e dially Slegll il o l3lgandl Jasy

The cardiovascular and respiratory systems work together: o 5 gl il oo ol 385 35251
Jos sl J] s Jaos of JISa

If blood flow around the body is compromised in any way, oxygen delivery to
tissues is reduced.

To compensate for this, ventilation will increase to attempt to increase oxygen
uptake in the lungs. So how does this happen’ The Baroreceptors not only
stimulate the cardiovascular control center but also the respiratory center in the

medulla, increasing the respiratory rate. L e e

il Jasa o 330 las  Jadazaall g5l 8 Luad] 38 5a Loyl 345

g ——————————— e ———y——" R R R R RO R R R R R RN . e



/

< 4. Renal Effects

@

ol ! 5835 jolasl

- Decreased renal blood flow

- Renin released from kidney
(S o Il M| -

Sratieon o RATNS B0 st e i ln

results in peripheral
vasoconstriction, reabsorption
of Na* and H,O

dalelg byl 900l ducgll Goii I ga80
elallg porsgall olasl

§ Jay il cortisone J!
increase the volume and blood pressure

5. Hypothalamus Effects

- Decreased blood flow to the
hypothalamus.

slgall e Lo dihaze ) pdl 385 plasdl

- Release of ADH from post pituitary
results in retention of salt, water, and
peripheral vasoconstriction.

slaall g0l EMb] g5
3ol 5l S 830 s
zlall ol ] dealsl
SaRalla c Sl wbe s e
b yball

thirst J! jz8> oy a8l @y ADH !
blood volume reduced J! <! s centers

6. Hormonal Effects

- Glucagon (contributes to

hyperglycemia).

& palur) paxBoladl -

- ACTH (stimulates cortisol release and
glucose production).

38! 38>0) ACTH ygese
[(355sladl zLsilg Jo3ssell




Role of ADH in dehydration

&P Asawdl ol uall yaacas osmoreceptors in

Aelgeal Baloy slgall i o dibie pyngthalamus detect increase
sysd slaall yse gl Bllig pull in osmolarity of blood
Pl gama (8 Jsd and release ADH

into blood stream

ADH
FILTRATE D
[ ———]
nephron capillary

, ADH | |

Slaall (g0l a3 ADH increases <\]—/

o (ADH) Jsd! 5153 the amount of

slaall clall &S water reabsorbed i

dxLapll o lgolaal  from the filtrate to

2l ] the blood —— 7
urine blood

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

pall JI clall o 3all Bage pa Jodl z1h3| aas




ROLE OF ADH IN DEHYDRATION

EXPLANATION

During dehydration, the body needs
to conserve water. Osmoreceptors
in the hypothalamus detect an
increase in blood osmolarity and
stimulate the release of ADH into
the bloodstream. ADH acts on the
kidneys (nephrons) to increase water
reabsorption from the filtrate back
into the blood, which reduces urine
output and helps restore water
balance.

KEY POINTS

Dehydration — 41 blood osmolarity.

Osmoreceptors in hypothalamus
are stimulated.

ADH is released into the blood.
ADH acts on kidneys (nephrons).

+ Water reabsorption from filtrate
to blood.

¥ Urine output.
Helps restore water balance.

LEGEND

==> Flow / Movement
== Water movement
Structure

'. 9 Filtrate enters |
the nephron

Slasdl 3 (ADH) Jgdl 1,38 slaall (5058l 599

o Osmoreceptors in hypothalamus

detect 1 osmolarity of blood
and release ADH into
bloodstream

J\} Q o
6 ADH increases (=] s
¢ 00 the amount Q |
S 9{ <:: of water e @ o |
@ reabsorbed Capillar
.Nephron from the filtrate Pl
(kidney tubule) to the blood (blood)
\ ./ @ :
® Q
el Water ol
Urine 3 < Urine output
(out) - More water is returned —-»- is reduced
to the blood — helps
restore water balance
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SUMMARY

In dehydration, increased blood osmolarity stimulates ADH
release. ADH acts on the kidneys to increase water reabsorption
from the filtrate back to the blood, which decreases urine

output and helps restore water balance.

vale
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Compensated shock

Presentation: - (Besall Oladle Jof) Blall (3,41, pudaal] Jasa a3 -

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

- Tachycardia. e,

- Falling BP = late sign of shock. ausstsmme - puimes sus

- Possible delay in capillary refill. s oieu gt patsuse 65 Jiso -

- Pale, cool skin (Cardiogenic, Hypovolaemic shoek). oo siin sy sms

- Flushed skin (Anaphylactic, Septic, Neutogenic shock), (e i il o s o) ol

- Nausea, vomiting, thirst. e ...

- Decreased body temperature (BEEISIEBIA). . (.1t s0m) et shin 5mys polas -

- Weakness. ==

eTyeTy=,
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Progressive Shock

1. Cardiac Effects: 2. Peripheral Effects

- Decreased RBC oxygenation. - Peripheral pooling of blood.

- Decreased coronary blood flow. - Plasma leakage into interstitial spaces.

- Cold, grey waxy skin.

- Myocardial ischaemia.

“Decreased ventricular filling. - Restlessness, confusion, slow speech.

- Decreased force of contraction. - Tachycardia, weak thready pulse.

Byl b pll gac - Decreased BP.

celyasdl sl LS doeuST o lassl
IV olelyall 1 Lyl Gy
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R SRS - Decreased body temperature.
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3. Respiratory effects

O

O

O

ATP sl dlolgal Jloasll judeall aLall Lsdl e oy ol | oS! oo i 4laS pue ozl 13]
If oxygen delivery to tissues continues to be inadequate, cells must do
anaerobic respiration to continue ATP production.

Anaerobic respiration produces lactic acid as a waste product — this must be

removed. adll3] ey - OLlaS pruiaS LS e lsaMl yudid] gz

Central chemoreceptors will detect a fall in pH and stimulate the respiratory

centre to 1ncrease ventilation. SR ,
Ayogdl 3Ly yuandl 3Sya 3axTe o gyl @Byl 6 Lolasul &3S yall Al S EMdniuall CbieSian

This allows the excess acid to be ‘blown off’ in the form of COy

C02 Ko Je Sl aasdl syl lia 2y




Response to acidosis

Anaerobic
respiration

Lactic

>» )
acid

PCO, and
H* in
blood

I

J

ﬁ H* in CSF

!

ﬁ expiration
of PCO,

stimulation of
central
chemoreceptors

!

rate and
depth of
ventilation

frequency of
impulses to
medullary
rhythm
generator

S ———————



RESPONSE TO ACIDOSIS (Loloxdl) olosl) puusd! &lasiuw!

EXPLANATION

When acidosis occurs (increase in H*
or decrease in pH), the body responds
through a series of compensatory
mechanisms to reduce H*, remove
CO3, and restore pH toward normal.

KEY POINTS

@ Anaerobic respiration increases —
more lactic acid is produced.

@ Lactic acid increases — more H* is
released.

© H* in CSF increases — stimulates
central chemoreceptors.

@ This increases the rate of impulses
to the medullary rhythm generator.

© This increases the rate and depth
of ventilation.

@ More CO; is exhaled — PCO;
decreases — H* in blood decreases,
helping correct acidosis.

LEGEND

4 Increase / Stimulus
4 Decrease / Reduction

Anaerobic
respiration

4 Rate and depth
of ventilation

B
B
gl

!

S

4 Frequency of
impulses to
medullary rhythm
generator

o

i/-‘_

N

RESULT:
4 Expiration of CO;

— | PCO, and H*

in blood
— Acidosis is
corrected

-

~
\

4 Lactic
acid

Stimulation of
central

chemoreceptors
[ ]

J
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SUMMARY

Acidosis triggers multiple compensatory responses. Increased
ventilation (rate and depth) is the primary mechanism that
reduces CO;, leading to a decrease in H* and correction of
acidosis. This is a negative feedback loop that helps maintain

acid-base balance.
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Irreversible Shock

Loss of peripheral vascular resistance.

Confusion, slurred speech, unconscious.

Slow, irregular, thready pulse.

Falling BP (diastolic is zero).

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. oo

Hepatic failure. e

Multiple organ systems failure.

Adult respiratory distress syndrome. e

REIN) k‘,,&JLJI éJJ Boalodl dwdndl da5LA)l daydlio
Death.







