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Disseminated | ntravascul ar
Coagulation ( DIC)
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DIC isathrombogf%emorrhagic disorder, characterized by

~ys|Systemic]activation of the coagulation cascade by various
stimuli , with hundreds of thrombl occluding microcirculation
leading to hypOX|a and microinfarcts | (Serious dieases)
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It iIsalso called consumptive coagulopathy , followed by
bleeding dueto consumption of platelets & clotting factorsin
blood .31’ _,
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M echanism of DIC;
1. Wide-spread endothdlial cell damage """

2. Therelease of tissuefactor or thromboplastic substances
Into the circulation (B 8 N30 3 g 1)



e |t Ischaracterized by a sudden or gradual onset
of widespread fibrin thrombi in the
microcirculation.

e DICisnot aprimary disease but rather isa
potential complication of any condition
associated with widespread activation of
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* The major causes of wgich including obstetric
complications, infections, neop%srﬁ ,

massive tissle Injury & others.




Thrombin generation in DIC is initiated through the tissue factor/factor Vllé%a) pathway
that activates downstream coagulation factors. ( From extrensic Pathway)

Tissue factor may be expressed by activated monocytes, but also by vascular endothelial
cells or cancer cells.

Histologic studies in patients with DIC show the presence of ischemia and necrosis due
to fibrin deposition in small and medium-sized vessels of various organs.

The presence of these intravascular thrombi appears to be clearly and specifically related
to the clinical dysfunction of the organ.
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Disseminated | ntravascul ar
Coagulation ( DIC)

Gm -ve Endotoxemia OBG complioati:::s R
~ ruptio Placentoe ‘

: L) —yeny cint

Retained Fetus 4— 5 di’_m o

Pre-eclampsia '

. ‘ Septic ?borﬁon

. ¥
Cancer Cells ¥ '

Leukemia

APL Acste Prempelacytic feukenia This time

Adenocarcinomas Inflict DIC
for a change.
\ AN :
PAVAS \_JS




I\/Ianlfestatlon of DIC

In +he skin §- wide SPread Pelrchuae 5 ecdymo S

 |n kidneys, microthrombi can result in
numerous microinfarcts in renal cortex leading
to bilateral renal cortical necrosis , then renal
fallure

e |n brain, microthrombi & numerous micro
Infarctsin the brain

e Lungs and GIT involvement by microinfarcts

* Theadrenalsinvolvement leading to extensive
bilateral adrenal hemorrhagecalled — >
(Waterhouse Friedrichsen Syndrome) S‘?"a“nsdes"f!f?fo”fﬁ“fcﬁfﬁe”"’"

normally




Disseminated | ntravascul ar
Coagulation ( DIC)

Pathogenesis of DIC
Activation of / \
Intravascular Endothelial Damage
Coagulation ] platlet + Hhrombosis-
1
l [ |
consumption Coagulation
Factors

Consumption

J Platelet 1‘ T D-Dimer
®© prothrombtic ™ aP ( Fibrin degra ding)
@ Activated Partial
Thromboplastin Time

Impaired
coagulation and

Bleeding Multi-Organ Ischemia or Failure




L aboratory testsreveal:
- Thrombocytopenia

- Prolonged prothrombin time (PT ) & partial thromboplastin time (

| PTT) ( Fioronlysis)
““ZIncrease Fibrin degradation products ( FDPs) ( f p-bimer)

Treatment: heparin & fresh frozen plasma, and treat the underlying

cause .
—— Mechanism-
Basic changes in DIC
Endothelium damage /,-J s
% \fl_"’l 2. Negatively charged Findings in DIC
N Basement membrane N
N activate Hagman factor (XII)

Activation of
coagulation factors

A

l Platelets aggregation

J L
Microthrombi

Platelets ———s= Decreased
Fibrinolysis ———-[ncreased
FDP  ———= lucreased




Necrosis inthe kiclﬂej

Figure 42 : Gross appearance of kidney showing renal cortical
necrosis in DIC. _ In+the adrenal May cavse (hemorrgic adrenatl  5yn drome

Called (water hovse friedri chsen Syndrome




Figure 43 :DICin kidney : Microscopic view .
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Figure 45 : Gross appearance of lung showing features of DIC
, numerous hemorrhagic microinfarcts & hemorrhages .




Figure 46 : Skin in DIC,




Embolism
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Embolism .

!
 An embolusis adetached intravascular solid,

liquid, or gaseous massthat is carried by the
blood to a site distant from its point of origin.

» 99% of all emboli represent some part of a
dislodged thrombus, hence the term
thromboembolism. Themest commen

Two forms: . tn4he vems Circolation

1.Pulmonary thromboembolism leads to
hypoxia and right-sided heart failure.
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Embolism

» Anembolus is a detached intravascular solid, liquid, or
ﬁaseous mass that is carried by the blood to a site distant
om its point of origin.

* 99% of all emboli represent some part of a dislodged
thrombus, hence the term thromboembolism.

Two forms: R

1.Pulmonary thromboembelism |leads to hypoxia and right-
sided heart failure.

2.Systemic thromboembolism: Ischemic necrosis (infarction)
of downstream tissue.

 Rare forms:
Air embolism. fat embolism. ammotic tluid embolism.
\/ -

Thrombophlebitis is swelling (inflammation) of a vein

Phlebothrombosis is the presence of a clot within a vein,
unassociated with inflammation of the wall of the vein

lixe deeP Pain of the leg




Pulmonary Thromboembolism

e In 95% of cases, emboli originate from thrombi
within deep leg veins, above the knee (DVT).

Deef vein —> Heart — \un3$~
leg
» They are carried through progressively larger

channels and pass through the right side of the heart
to the pulmonary vasculature.



T'\S\\\- o \U“ﬁ B EJ;,
right pulmonary.

( Paradoyical embolisom ) o Bl -8 stz

Abrieal sePhal defect  Loawl Atreim  (sole Do § 04l
ot

Geup)] 0oL 016k b (Vericular sePral defed) Lasat
1009 Db Lsst 083 Sl cshum 7y Sowy

Rebaolus moves theough

the heert ard gats Iodged in
brgs bbeod vessed

Embalus
mowes theough
Ve b lusgs

Slood dot

L) st I Dk B.5P0 b 151
W sle| Massive Pulmonty
severe arw.vd embo lism

Ghans th Blung A i
O Jols circulation B ASI
J91 3Rz} sib (30,3% (1)

left pulmonary

a"tery Pulmonry P
\"

ein

artery

main
pulmonary
artery

‘.}' 4
P

| = =y

aorta

ht atrium
i left atrium

\RALG p (138 Silepy ey
T obhusY

right
ventricle

>

inferior
vena ca

Y Jeo ph | polo

Lefe B Bl J R Soepsn

< — pelvis and legs

T -
ow thrombi Jl b s St oesad u

Ri3h+ Side of heart /Vein circulation o, \_njfy &d_;‘)) Embolism o yupd



Pulmonary Embolism

7o Gabik & D S
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Inferior vena cava e Embolism



Saddle Pulmonary Embolism
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Thrombophlebitis versus phlebo

et maze -2y LNFOMIDOSIS

» Thrombophlebitis s acondition in which
Inflammation of the vein wall has preceded the
formation of athrombus (blood clot).

 Phlebothrombosis is the presence of aclot
within avein, unassociated with inflammation
of thewall of thevein ks pu g 20 oo e




Effects of Pulmonary Thromboembolism :

e (1) Fatal, Sudden death, acute right heart (ventricular) failure,
also called acute cor pulmonale , occur when 60% or more of the
pulmonary circulation is obstructed with emboli.

e (2) Emboalic obstruction of medium- sized arteries may result in:

\) Pulmonary hemorrhage : but usually does not causes
pulmonary infarction (in normal person) because of blood flow
Into the area from an intact bronchial circulation ( normally
there is double pulmonary blood supply from pulmonary &

bronchial arterial circulations), however, o
) (B) A similar embolus in the setting of |eft-heart failure (&

resultant SIL])@%h bronchial artery blood flow) may result in a

large pulmonary infarction

InFrackion ¢— (U 207 S=)) Gyl S0z 8 yib osic 67 Js 8
\ .



 (3) Embolic obstruction of small end-arteriolar

pulmonary branches usually does not result in
assoclated infarction.

* (4) Multiple emboli over time may cause

pulmonary hypertension with chroni@ "
heart fallure (cor pulmonale). e sloon) b

LB 73
* (5) Maority (60% to 80%) of pulmonary
emboli are clinically silent because they are
small. With time, they undergo organization &
become incorporated into the vascular wall

may undergo fibrosis leading to pulmonary
hypertension




6.31 Pulmonary embolism

cavse Pulmet Sl
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F 47 :Fatal pulmonary
thrombo-embolism (PTE).

A large coiled-up thrombo-
embolus . It lies within the
Rt.V. outflow tract, filling the
pulmonary trunk & the
bifurcation of both Rt & Lt
pulmonary arteries (saddle
embolus).
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F 48 : Pulmonary Thrombo Embollsm Saddle
embolus




F 49 : Recurrent pulmonary Thromboembolism (PTE).

The secondary branches of a pulmonary artery have been opened to
reveal two small emboli wedged within the vessels.

Both have tapering distal extensions.
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6.34 Recurrent pulmonary embolism
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Systemlc Thromboembollsm
- 80% arise from intra cardiac thrombi.

- The remainder (20%) originate from aortic
aneurysms and thrombi overlying ulcerated
atherosclerotic plagues. or from fragmentation
of avalvular vegetation (of infective

... ENdocarditis),

- (c}lly very rarely due to paradoxical emboli
(emboli passing from the right heart through

atrial or ventricular septal defect into the |eft
heart & then in the aorta)




Effects:
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e |n contrast to venous emboli, which tend to
lodge primarily in one vascular bed only (the
lung In systemic venous circulation & the liver
In the portal circulation)

e arterial emboli can travel to awide variety of
sites, the site of arrest depends on the point of
origin of the thromboembolism

Note:arterial emboli often cause infraction




Major sites for arterial embolization

a€
e (1) Lower extremities (75%),

 (2) Brain (10%), with the intestines, kidneys, &
spleen involved to alesser extent.

* The conseguences of systemic emboli depend
oN the  « ctstera) 55 s K 68 Infrackion P Gole

(1) Collateral's, the extent of collateral vascular
supply in the affected tissue, .

e (2) Tissue's vulnerability to ischemia, ] 032 o
e (3) Caliber of the arterial BV occluded; in "~
general, however, arterial emboli cause




Systemic Thromboembolism

_ Mural thrombus

Infarcted myocardium ~
- Fibrin

Activated platelets

Red blood cells
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Postmortem Clots
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e Postmortem Clots : At autopsy, postmortem
(PM) clots may be mistaken for venous
thrombi.

* PM clots are gelatinous with adark red
dependent portion where RBCs have settled by
gravity, & ayellow chicken fat” supernatant;

they areusualy i Set4
H 'a\;ﬁf@mc}m{@;ﬂ /G s St s B Red thrombi ) 352
not attached to the underlying wall. -y
Red Hhrorloi \ewSe (Fle grat) o

* |n contrast, red thrombi are firmer, almost
always have a point of attachment, & on

a polI
)08 0 call \adnzy| %)

transaction reveal vague strands of pale gray




Post-mortem clot. Typically, aglistening , semi-translucent, homogeneous pale yellow
(chicken-fat) clot which formed a cast of the pulmonary trunk & its branches, sometimes, they
appear deep red (red current jelly clot). Post-mortem clots do not show lines of Zahn .

-MOTEIN CTO1S €0 NOL SHOW INEs OF 2801 -

Pulmanary Fonk: (e 2ue Gois)

6.28 Post-mortem clot
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Fat Embolism

embolism

Caused by:

- Soft tissue crush injury or long bone fractures, with release of
microscopic fat globules into the circulation.

- Fat embolism occurs in some 90% of individuals with severe skeletal
injuries, but less than 10% show any clinical findings.

- Causes of fat embolism include

| Fracture of long bones

2 severe burn

3. severe fatty liver causing liver cirrhosis

4. oily intravenous injections ( mismanagement )>IM s,k o ol
5 surgical operations (liposuction )




Fat embolism syndrome: T

a. Pulmonary insufficiency (tachypnea, dyspnea)

b. Neurologic symptoms (irritability and restlessness to coma)
¢. Anemia, thrombocytopenia, "oy b A8 platsiens s bis o)

d. Diffuse petechial rash

72 hours

Typically, the symptoms appear1 to 3 days after injury with sudden
onset of symptoms



Fat Embolism

Pathogenesis: -
= Mechanical theory: D
» Mechanical obstruction by microemboli of

thrombusJ!

neutral fat +platelet &RBC aggregates . ..., .
* Intravascular coagulation theory: fat s

» Chemical irritation (local injury to endothelium)
from release of fatty acids + platelet activation &
recruitment of granulocyyes —release of free
radicals,protease &ecosanoids =DIC




>‘>a characteristic petechial skin rashfis related to
rapid onset of thrombocytopenia, presumably
caused by platelets adherence to the myriad
(tens of thousands) fat globules & being
removed from the circulation.

» Adherence of platelets )
Thrombocytopenia ( low platelet count ) m——)
Bleeding tendency ( petechial hemorrhage )




Figure 50 - Fat embolism: Brain. Before his death, the patient had a
fractured femur .At PM, coronal section of the frontal brain region
shows multiple small hemorrhagic foci scattered throughout the
white matter.

9.30 Fat embolism: brain




st bl il <Amniotic Fluid Embolism

amniotic fluid s maternal circulation (u LYGAT ane Y % a3 o skl Lo caially oSU circulationd! salally

 Introduction of amniotic fluid and its contents to the
maternal circulation via a tear in the placental membranes
and rupture of uterine veins during childbirth
anphylactic shack yuas T8 s il ala a¥1 avuad Luillys oY1 2 circulation! de amneoticd! Jaws 4l juas (JI*

(d Rare (1 in 40,000 deliveries), but carries 80% mortali:c“y L?te
Blein/ CNS 1/ hewck, f/ Vungss 65t PN s nd _tes o3

J Manifestations: Respiratory failure (sudden severe
dyspnea, cyanosis, and hypotensive shock), seizures, and
coma

Elements of baby’s amneotic fluid

1 Histologic analysis: squamous cells shed from fetal skin,
= |lanugo hair, and mucin derived from the fetal respiratory or
==l gastrointestinal tracts present in the maternal pulmonary
= microcirculation



<<+ No mixing of fetal cells
«and amnéctic fluid with

Nermally there is... sernnd dreaarion

Rut in some unfortunate rare cases ...

Amniotic Fluid Embolism



Air embolism

Source: air may enter the circulation
(1) during obstetric procedures (tubal insufflation )

(2) as a consequence of chest injury (stabbing )or neck
stabbing by sharp tool causing puncture of internal jugular
vein . Or artificial pneumothorax during operation.

(3) miss management of intravenous infusion .

(4) Scuba diving

Generally, in excess of 30-50 mL of air is required to
produce a clinical effect; the air bubbles act like physical
obstruction (just as thromboembolism & causing distal

ischemic injury), bubbles may coalesce to form frothy
masses sufficiently large to occlude major vessel



Decompression sickness

* Decompression sickness Is a particular form of
gas embolism, which occurs when individuals
are exposed to sudden changes in
atmospheric pressure. Scuba (under water
breathing apparatus users) deep sea divers,
underwater construction workers, &
individuals in unpressurized aircraft in rapid Zuoy Uo s8] ¥

Deconﬂpressfoh Sickness

Symptoms

Decompression sickness ocours * Dizziness/Weakness
when a diver retumns to the ser * Joint Aches or Pain
face oo quickly without their * Tremors/Shakes
bodies adjusting to the different * Numbness

water pressure

Decompression Sickness(DCS)



* When air is breathed at high pressure (e.g., during
a deep sea dive) »increased amounts of gas
(particularly nitrogen) become dissolved in the
blood & tissues.

* |If the diver then ascends (depressurizes) too
rapidly, the nitrogen expands in the tissues &
bubbles out of solution in the blood to form gas
emboli.

* Clinically, the rapid formation of gas bubbles
within skeletal muscles & supporting tissues in &
about joints is responsible for the painful arching
of the backs, condition called (the bends)



Chokes, or pulmonary decompression sickness, is 3 rare but severe
manifestation of decompression sickness (DCS) that can be rapidty fatal
aven with appropriate treatment. DCS and arterial gas embolism are

collectively reforred to as decomprassion iliness 'r
-

il

Gas emboli may also induce focal ischemia in a number of tissues,
including brain, heart, & in the lungs where it may leads to
respiratory distress, called the chokes.

Treatment of gas embolism consist of :

placing the individual in a compression chamber, where the
barometric pressure may be raised, thus forcing the gas bubbles
back into solution.

Subsequent, slow decompression, theoretically permits gradual
resorption & exhalation of the gases so that obstructive bubbles
do not reform.

A more chronic form of decompression sickness is called Caisson
disease, in which persistence of gas emboli in the bones leads to
multiple foci of ischemic necrosis; the commonest sites are the
heads of the femur, tibia, & humeri



INFARCTION

* Infarct: area of ischemic necrosis caused by
occlusion of vascular supply in a particular
tissue.

 Arterial thrombosis or arterial embolism
underlies the vast majority of infarctions.

* Venous thrombosis can cause infarction, but it
more often induces venous obstruction and

congestion. biood & edema gess

- Infarcts caused by venous thrombosis thus usually
occur only in organs with a single efferent vein
(e.g., testis or ovary).



INFARCTION

Infarcts are classified on the basis of their
color (reflecting the amount of hemorrhage)
and the presence or absence of microbial
infection:

Red (hemorrhagic)
White (anemic)
Septic.



Red infarcts

(1) With venous occlusions (such as 1n ovarian
torsion).

(2) In loose tissues (such as lung).

(3) In tissues with dual circulations such as lung—,
and small intestine.

(4) In tissues that were previously congested
because of sluggish venous outflow.

(5) When flow 1s re-established to a site of
previous arterial occlusion.

infracted dihicy Ko sl 1,y Bl (JBILS 5 Siws coronary artreies (o< ¥ red cpu oslll *
Lal zl, Gl aschemia Le (ysSaad blood supply Juasa Lad 3 Siws coronary arteriesJ! 4y
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Red infarcts

twisted

Whlte Infarcts oy Red Infarcts

one m! AN
effecte g ? &)
dvein « . i," 5 )
.! Etiology

Arteral Insufficiency Venous Insufﬁclency reasons
AND

Not Reperfused Reperfused —
AND OR ey &

Single Blood Supply Dual Blood Supply




7.38 Infarction: lung

Figure 54 -Lung
infarction. There is lower

lobe,sub-pleura, pale pink,
wedge-shaped infarct.

The infarct is swollen, with
raised pleural surface over it,
& is surrounded by a dark-red

congested border.




White infarcts .

\/  shaped
: . . . e,
» Occur with arterial occlusions in solid organs

with end-arterial circulations (e.g., heart,
spleen, and kidney)

» Where the solidity of the tissue limits the
amount of hemorrhage that can seep into the
area of ischemic necrosis from the adjoining
capillary beds



g v Red infarct!’

() Elsavier Kumar et bl Robbins Basic Patholog

Se - www. studentconsult.com

Fig. 55 :A, Hemorrhagic
wedge-shaped pulmonary
(red infarct).

B, Sharply demarcated pale
infarct in the spleen (white
infarct).




Infarction

* |nfarcts tend to be wedge-shaped, with the
occluded vessel at the apex and the organ
periphery forming the base

 The main histological finding: ischemic
coagulative necrosis, except the brain, in
which liquefactive necrosis occurs.



F 56 :Infarction: Brain. The patient had tentorial herniation
obstructing the posterior cerebral arteries, which results in recent
hemorrhagic infarction of the infero-medial aspects of both occipital
lobes .

9.47 Infarction: brain




Shock

 Definition: Systemic hypoperfusion and reduced
oxygen delivery due to either reduced cardiac
output, or ineffective circulatory blood volume.

wle asiag blood pressurel! €l <8 yal euy ¥l ks o

cardiac outputJls resistance]l: ¢xila
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. hypOtenSion BPJ! Jiu cardiac outputJ! J&s ke ¢l Js Jls 6 volmedls heart rated! <, (s ls
— impaired tissue perfu5|on

Jaud yeal 1) wdlasll MI (heart attack ) gaie Jla o8 *
- CE||U|aI‘ hypOX|a . BPJI J4i.4 cardiac outputJ! Js.d volumed!l Js.é cntraction!

sympathatic --> epiniphrine --> vasoconstriction
/Z . ) *vasoconstriction
« There are tow mechanisms to increase BP ; Kidney --> renin -->. \, g water retention
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Shock &N e
« Definition: Systemic hypoperfusion and reduced
oxygen delivery due to either reduced cardiac
output, or ineffective circulatory blood volume.

« is a life-threatening medical condition and is a
medical emergency. If shock is suspected call 911 or
get to an emergency department immediately.

» Results of shock:

— Hypotension,impaired tissue perfusion.cellular
hypoxia.

= The main symptom of shock is low blood
pressure. Other symptoms include rapid, shallow
breathing; cold, clammy skin; rapid, weak pulse;
dizziness, fainting, or weakness. als




Major types. of shock

Cardiogenic shock: results from low cardiac
output due to myocardial pump failure.

Hypovolemic shock: results from low cardiac
output due to loss of blood or plasma volume
(e.g., due to hemorrhage or fluid loss from
severe burns).

Anaphylactic shock , caused by hypersensitivity
or allergic reaction

Neurogenic shock, Neurogenic shock is caused
by spinal cord injury, usually as a result of a traumatic
accident or injury.

Septic shock

Infections



Vasovagal syncope

* Vasovagal syncope is the most common cause
of fainting.

* |t happens when the blood vessels open too
wide or the heartbeat slows, causing a
temporary lack of blood flow to the brain.

* |t's generally not a dangerous condition. To
prevent fainting, stay out of hot places and
don't stand for long periods
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Septic shock

* High mortality rate

* Gram-positive bacteria

¥l
D Yo\ (5 sl o)
S Biw b 580 9
Septic Shock

Bacteria White blood cells

Cytokines

Vasodilation

constitute the most common Blood

cause of septic shock, followed
by gram-negative organisms

and fungi.

e Systemic arterial and venous

dilation leads to tissue
hypoperfusion.




Septic shock

High mortality rate

is a life-threatening condition that
happens when your blood pressure
drops to a dangerously low level after
an infection. Any type of bacteria can
cause the infection.

Gram-positive bacteria constitute the
most common cause of septic shock,
followed by gram-negative organisms
and fungi.

Systemic arterial and venous dilation
leads to tissue hypoperfusion.

Septic shock is the last and most severe
stage of sepsis. Sepsis occurs when
your immune system has an extreme
reaction to an infection. The
inflammation throughout your body
can cause dangerously low blood
pressure. You need immediate
treatment if you have septic shock.
Treatment may include antibiotics,
oxygen and medication.

Septic Shock

Bactena White blood cells

Cytokines
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Cardiogenic shock is a type of shock that results from low cardiac output
due to myocardial pump failure. Cardiac output is the amount of blood that
the heart can pump in a minute. Cardiogenic shock can be caused by
. . several underlying conditions, including heart attack, heart failure, severe
Ca rd | Oge n I C S h O C k arrhythmias, and valve damage. In cardiogenic shock, the heart fails to
pump enough blood to meet the body's oxygen and nutrient needs, leading
to hypoperfusion and decreased oxygen delivery to the tissues. The
i mainstay of treatment for cardiogenic shock includes identifying and
treating the underlying cause of the problem, such as medications or
procedures to restore blood flow in coronary artery disease or repairing or
replacing damaged heart valves.

Ischemia and/or
occlusion of
coronary artery

Decreased Myocardial
coronary perfusion injury/death
~ - Vicious Cycle of
Cardiac Injury
Acute M| | Hypotension | ' Decreased CO

N Cades )59

AQA&S}%@\Q&\A&\C

Acute Decompensated HF
Cardiomyopathy

Myocarditis

N




Pathophysiology of Hypovolemic shock

Hypovolemia

l Venous Multiorgan failure
| Ret“rn \ i 'y
+ Preload

/ CO=SVxHR

| Cardiac output
8P = CO X TPR \ Organ dysfunction

Perfusion failure &
Tissue hypoxia




Hypovolemic shock is a life-threatening condition that occurs when there is a severe decrease in blood volume
in the body. It is typically caused by a significant loss of fluids, such as blood, due to various factors like
trauma, internal bleeding, dehydration, or excessive fluid loss from conditions like severe diarrhea or vomiting.

The human body relies on an adequate volume of blood to deliver oxygen and nutrients to organs and tissues.
When there is a significant reduction in blood volume, the heart is unable to pump enough blood to meet the
body's needs, leading to a state of shock.

Some common signs and symptoms of hypovolemic shock include:

Rapid heart rate (tachycardia) and weak pulse
Low blood pressure

Rapid and shallow breathing

Pale and cool skin

Sweating and clammy skin

Confusion or altered mental state

Weakness and fatigue

Thirst and dry mouth

Decreased urine output

Hypovolemic shock is a medical emergency that requires immediate attention. Without prompt treatment, it
can lead to organ failure and death.

Treatment typically involves restoring the blood volume and improving circulation.

This may include intravenous fluid resuscitation to replace lost fluids, blood transfusions in cases of severe
blood loss, and identifying and treating the underlying cause of the shock.

It's important to note that hypovolemic shock is a serious condition, and if you suspect someone is
experiencing it, you should seek immediate medical assistance or call emergency services.



Stages of Shock

Shock is a progressive disorder that leads to death if the
underlying problems are not corrected

* Non-progressive phase: Compensatory mechanisms

ﬂﬂﬂﬂﬂﬂ

* Progressive phase: Tissue hypoperfusion with
metabolic and circulatory worsening.

* Irreversible stage: Severe irreversible tissue and
cellular injury that even if the hemodynamic defects

are corrected, survival is not possible



* The clinical manifestations of shock depend on the
precipitating insult.

* In hypovolemic and cardiogenic shock: hypotension, a
weak rapid pulse, tachypnea, and cool, cyanotic skin. "o
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* In septic shock: the skin may be warm and flushed
owing to peripheral vasodilation.

* Prognosis varies with the origin of shock and its
duratlon./\b Reversible )/ Trreversible

 More than 90% of young, healthy patients with
hypovolemic shock survive with appropriate —— 2.5 vk
management | =

N antlblomSeptlc or cardlogemc shock is associated with
.=« substantially worse outcomes
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Treatment

Septic shock is treated with antibiotics and fluids.

Anaphylactic shock jis treated with dipheﬁ\ydramine (Benadryl),
epinephrine (an "Epi-pen"), and stétoid medications (solumedrol).

Cardiogenic shock is treated by identifying and treating the
underlying cause.

Hypovolemic shock is treated with fluids (saline) in minor cases, and
blood transfusions in severe cases.

Neurogenic shock is the most difficult to treat as spinal cord
damage is often irreversible. Immobilization, anti-inflammatories
such as steroids and surgery are the main treatments.

Shock prevention includes learning ways to prevent heart disease,
injuries, dehydration, and other causes of shock.






