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Disseminated Intravascular
Coagulation ( DIC)
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DIC is a thrombo-hemorrhagic disorder, characterized by
systemic activation of the coagulation cascade by various
stimuli , with hundreds of thrombi occluding microcirculation
leading to hypoxia and microinfarcts />/=t-2s
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It is also called consumptive coagulopathy, followed by
bleeding due to consumption of platelets & clotting factors in
blood

Mechanism of DIC;
-Very strong triggers -
1. Wide-spread endothelial cell damage

2. The release of tissue factor or thromboplastic substances
o o . Extrinsic coagulation pathway
into the circulation
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v’ It is characterized by a sudden or gradual onset of
widespread fibrin thrombi in the microcirculation.
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v’ DIC is not a primary disease but rather is a potential

complication of any conditi sociated with
widespread activation of&
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v The thrombi can cause widespread & diffuse
circulatory insufficiency , especially in the brain, lungs,

_heart, & kidneys. -
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Disseminated Intravascular
Coagulation ( DIC)
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Manifestation of DIC

s:mall vessels Sy . )
' microthrombi can result in numerous
microinfarcts in renal cortex leading to bilatera’ @
. . . Both kidneys attected .
renal cortical necrosis , then renal failure \

T —— | |
» {In brain)microthrombi & numerous micro infarcts

in the brain —comac Jas <o lhewnns idacis

*/ Lungs and GIT involvement by microinfarcts

-d h; adrenals)involvement leading to extensive

hilateral adrenal hemorrhage called (Waterhouse
Friedrichsen Syndrome)

* [n the skin widespread petechiae, and ecchymosis




Disseminated Intravascular
Coagulation ( DIC)

Intravascular

Pathogenesis of DIC
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Laboratory tests reveal: | o

- TthIlleC¥tOpenia—~b deﬁ‘-cicn‘j of platelets w blocd - % plaseies  CETEAnPEiod Intrinsic

- Prolonged prothrombin time (PT ) & partial %TE o boplastin time ( PTT)
X1rinsi

- Increase Fibrin degradation products ( FDPs)

%
Treatment: heparin & fresh frozen plasma, and treat the underlying cause
anti-coagulant rich in plateletes
thrombocytopnia ey Lo i

Basic changes in DIC

Endothelium damage ,H_,,J L. iz'ii‘l‘:afiilwf (TF)

‘\‘\\\Yé'_’ 2. Negatively charged F i!}dings in DIC

N Basement membrane N
N\ activate Hagman factor (X1I)| |

Activat?on of latelets ——= Decreased
coagulation factors

Fibrinolysis se———p-[ncreased
FDP

eige- [ 11 CTEAS €

J 1\

Platelets aggregation | | Microthrombi
— labpedia net




Figure 45 ; Gross appearance of lung showing features of DIC
, numerows hemorrhiagic microinfarcts B hemorrhages .

Figure 42 ; Gross appearance of kidney showing renmal cortical
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Figure 24 - Midrascopic wview of remal mecrothrom| in DoC.
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« Anembolus is adetached intravascular solid, liquid, or
gaseous mass that 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.
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Two forms:

1.Pulmonary thromboembolism leads to hy ‘and Ti
sided heart failure.ovt (deep vein thrombosis )

2.Systemic thromboembolism: Ischemlc necrosis (| nfarctlon)

of downstream tissue. > ... ... 0 ¢
‘ T.I_eft side of heart ( ventricle i
« Rareforms: | "‘;"’ l :?;‘}'“ J
Air embolism, fat embolism, amniotic fluid embolism. =

. ~N
TSR SN e T



Pulmonary Thromboembolism

* In(95%of cases, emboli originate from thrombr
within deep leg veins,above the knee (DVT).
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* They are carried through progressively larger
chanhels and pass through the right side of the heart
to the pulmonary vasculature.
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Pulmonary Embolism
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clinical featuresof pulmonary thromboembolism:

Jefwok en () &z:urg embolitem Q) vhich Fa//,o_f
P“\mw (n’&./aﬁo*\_

u—}'/‘w

a. Clinically silent: 60% to 80% of emboli esp. small emboli.

b. Sudden death or right sided heart failure (acute cor pulmonale):A large
embolus that blocks a major pulmonary artery or pulmonary trunk
(saddle embolus)

c. Pulmonary hemorrhage: embolic obstruction of medium-sized arteries

MUen*mth no infarction since the area
also receives blood thre ugﬁ"bronchial arteries.

d. Embolic obstruction of small end arteriolar pulmonary branches —
infarction B
in

Cor Pulmonale

e. Pulmonary hypertension and chronic
right ventricular failure (chronic cor pulmonale):

Multiple emboli occurring over time.

VLo i, St NI P
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Normal Right ventricular
hypertrophy
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Saddle Pulmonary Embolism

¢laains pulmonary trunkJ!
acuteJ 45 sudden death

cor pulmonre

clot

healthline



F 49 : Recurrent pulmonary Thromboembolism (PTE).

The secondary branches of a pulmanary artery have been opened Lo
reveal two small emboli wedged within the yvessels,
Both have tapering distal extensions

F 47 : Fatal pulmonary
thrombo-embolism [PTE).

& large colled-up thrombo-
embelus . [tlies within the
REY, outflow tract, Tilling the
pulmanary trunk & the
Bifurcation of both Ry & Lt
pulmonary arteries (saddle
embolus).

fi.31 Fukmomary ¢mbalitm fi.34 Recurrent polmonary ermbsoaliam

F 48 : Pulmonary Thrombo Embolism: Saddle
embolus



Systemic Thromboembolism

- 80% arise from intra cardiac thrombi. . o

- The remainder originate from aortic
aneurysms and thrombi overlying ulcerated . .. .
atherosclerotic plaques. ok

Common arteriolar embolization sites:
a. Thelower extremities (75%).

b. Central nervous system (10%).

C. Intestines and kidneys.

Note: Arterial emboli often cause infarction
blood supply of organJ! alass 43¥




Systemic Thromboembolism

_ Mural thrombus

Infarcted myocardium

Activated platelets .

Red blood cells



history : diwY!
of car accidants

& fraction &

Fat Embolism = 9 bt

embolism

Caused by:

- Soft tissue ggg%_ 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.

\)
Fat embolism syndrome: e
a. Pulmonary insufficiency (tachypnea, dyspnea)
b. Neurologic symptoms (irritability and restlessness to coma)
c. Anemia, thrombocytopenia. remobsis duss AEce platetets e b faty
d. Diffuse petechial rash

72 h
Typically, the symptoms appear 1to 3 da(;/usrsafter Injury W|th sudden

onset of symptoms




e &0 - Fat emboliyen; Drain, Before hiy death, the patiert had a
fractured fomur A% P, coronad section of the frontal Brain region
whipwas rimaltiple small hemarchagie ook scstbened throughout the

Fat Embolism

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

thrombusJ!

neutral fat +platelet &RBC aggregates . ..., .
* |ntravascular coagulation theory: fat o-

» Chemical irritation (local injury to endothelium)
from release of fatty acids + platelet activation &
recruitment of granulocyyes —release of free
radicals,protease &ecosanoids —DIC
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 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 acal Lonillyg oY1 & circulation! de amneoticd! Jaws 4l juas (JI*

(d Rare (1 in 40,000 deliveries), but carries 80% mortality rate
— =l o a

S

[ Manifestations: Respiratory failure (sudden se,veretqw
dyspnea, cyanosis, and hypotensive shock), seizures, and
COMa Rl Y ;S = > =

@ 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 muxing of fetel cells
and amniotic fhid with
maternal circulation

Normally there is...

But in some unfortunate rare cases ...

Amniotic Fluid Embolism



INFARCTION
* Infarct: area of ischemicinecrosis.caused by

occlusion of vascular supply in a particular
tissue.
» Arterial thrombosis or arterial embolism
* 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., q

N —
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INFARCTION

* |nfarcts are classified on the basis of their
color (reflecting the amount of hemorrhage)
and the presence or absence of microbial

|nfection:

@Red (hemorrhagic)

/

@ W hite (anemic)
Septic.

~—
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Red infarcts

(1) With venous occlusions (such as in
orsior
h &1ung),

o rcul ations such as lung-,

e \(,\95—\— M"‘-f-l\/d

(2) Inloose tissues (s
(3) In tissues wit
and small intestirie.

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

(5) When flow Isre-established to a site of
previous arterial occlusion.

infracted dihic Ko sl 1y Bl (JBILS 5 <iws coronary artreies (o< ¥ red cp oslll *
Lal zl, Gl aschemia Le (ysSaad blood supply Juasa Lad 3 Siws coronary arteriesJ! 4y
red (aw 1,8 G kil blood supply Jeass T 15 dGILS slal infracted dilaio o S




Red infarcts

twisted

Whlte Infarcts ovary Red Infarcts

one 4_,y ST
effecte o "
dvein « , X ;"'.;5;.»
.! Etiology

Arteral Insufficiency Venous Insuﬂ‘icnency reasons
AND

Not Reperfused Reperfused
AND OR

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 .
\/  shore
» Occur with arterial occlusions in s[g)iid organs

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

(e (Wf——a PSS
C_\/;DJ'%)-Q\L})I’O'._.J

» 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




P 56 - Irdeection; Brain, The petien hed terandsl hernlaion
b nuth;n.urwarﬂ | arteries, whied resu®s in recent
hle niarrtinn of the infem-meadia| apacty of bath ceripasl

Infarction

* |[nfarcts tend to b{wedge-shap@)wifh 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.
/’




Shock

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

wle asiag blood pressure! 4l <8 yal duy ¥l ks o

cardiac outputJls resistanceJ: cnila
° ReSUItS Of ShOCk BPJI J&; (JLlLé Ji, ¢, resistanced! vasodilationd! Ji Jla e

wle adiay sl BPJI dale waian (oI @SB Jsladl a9 cardiac outputd) duie Cula o

— hypOtenSion BPJ! Jius cardiac outputJ! J&s ke ¢l Js Jls 6 volmedls heart rated! <, (s ls
— impaired tissue perfu5|on

Jaud &yeal 1) il MI (heart attack ) gaie Jla o8 *
- Ce”L”ar hypOX|a . BPJI J4i.4 cardiac outputJ! Js.d volumed!l Ja.é cntraction!

sympathatic --> epiniphrine --> vasoconstriction
/z . ) *vasoconstriction
- There are tow mechanisms to increase BP ; Kidney --> renin -->. \, g water retention



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).

 Septic shock

Infections



Septic shock

Septic Shock

* High mortality rate

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

e Systemic arterial and venous
dilation leads to tissue
hypoperfusion.




Cardiogenic Shock

Ischemia and/or

occlusion of
/_ coronary artery \

Decreased Myocardial
corona rfusion injury/death
b Vicious Cycle of .
Cardiac Injury
Acute MI Hypotension ' Decreased CO
‘\_’_"/'
Acute Decompensated HF

Cardiomyopathy
Myocarditis




Pathophysiology of Hypovolemic shock

Hypovolemia

s

/ CO=SVxHR

| Cardiac output
BP = CO x TPR \ Gipio s o

_—

Perfusion failure &
Tissue hypoxia




Stages of Shock

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

* Non-progressive phase: Compensatory mechanisms
maintains perfusion of vital organs. ~"""

nnnnnn A

* 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. meres -

P pbass pe
* In septic shock: the skin may be warm and flushed
owing to peripheral vasodilation.

* Prognosis varies with the origin of shock and its
duration.

 More than 90% of young, healthy patients with
hypovolemic shock survive with appropriate
management

N antlblomSeptlc or cardlogemc shock is associated with
-« substantially worse outcomes

microorgani
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Treatment

Septic shock is treated with antibiotics and fluids.

Anaphylactic shock is treated with diphenhydramine (Benadryl),
epinephrine (an "Epi-pen"), and steroid 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.



