


ook of its different types

he types and their various causes.
- - -Pathophysiology of septic shock.






OEDEMA

eased fluid in the interstitial tissue

duced plasma oncotic
>(hypoprotenemia)

mphatic obstruction
-Sodium retention
-Inflammation



drostatic pressure

e may result from impaired
us outflow e.g in DVT

neralised increases in venous pressure,with
g systemic edema e.g in congestive heart

uced plasma oncotic pressure

\ -From excessive loss or reduced synthesis of
albumin.

e.g nephrotic syndrome,cirrhosis



sult from neoplastic obstruction e.g.Ca breast
matory e.g parasitic infection,filariasis

m and water retention

-May occur with any acute reduction in renal function
e.g in glomerulonephritis & acute renal failure.



VIORPHOLOGY

ly oedema fluid manifests only as
ing with clearing & separation

ema 1s most easi

recognised grossly.
cutaneous oedema

inger pressure displaces the interstitial
leaves a depression(pitting edema)

-or as periorbital oedema.
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Brain edema

Gross: The surface of the brain with carebral adema
demonsirates widened gyri with a flattened surface.
The sulci are narrowed,






n area of ischaemic necrosis

ion of blood supply to a

result from thrombotic or emboli events.
ost all result from arterial occlusion.
er occasional causes include mechanisms

-local vasospasm

- -extrinsic compression of a vessel e.g. by a
tumour.



Pulmonary Infarction
due to thromboembolus

* Restricted use. PEIR; Dr. Peter Anderson, * Restricted use. PEIR; University of
University of Alabama at Birmingham, Alabama at Birmingham, Department of
Department of Pathology Pathology




on causes include:
e vessel e.g. testicular torsion.

Entrapment in a hernial sac
raumatic rupture of the blood supply.

cts from venous occlusion are rare due to
ass channels providing collateral flow.

are seen in organs with single venous
utflow channels e.g. testis & ovary



e

VIORPHOLOGY

tend to be wedge shaped.
_ se is a serosal surface,
re is often an overlying fibrinous exudate.

e lateral margins can be irregular,reflecting
pattern of vascular supply from adjacent
sels.

e outset,all infarcts are poorly defined &
slightly hemorragic
-the margins become better defined with time.

= Most are ultimately replaced by scar tissue.



MORPHOLOGY OF INFARCTS

' * Wedge-shaped
* Base is on the periphery

* Apex towards the hilus, shows
blockage of the vessel

* Replaced by scar -depressed area on
the surface

Microscouy Jp—
Ischemic coagulative necrosis m** S

Liquefactive necrosis-in brain f
Necrotic area is replaced by fibrous
tissue — scar




led on:
eflecting the amount of

(haemorrhag
ite(anemic)
ce or absence of microbial infection



Classification
Based on the colour & presence or absence of
infection
Bland
RED infarct —
— Septic

Bland
White infarct

— Septic




sed(hemorragic)infarct



e

issues previously congested because of
goish venous outflow.

- @ When flow is re-established to a site of
previous arterial occlusion & necrosis e.g
following angioplasty of a thrombotic lesion



11te (anem IC) IN farcts

Types of Infarct

White splenic infarct



Vhite infarcts

erial occlusions in solid organs

11d1ty of the tissue limits the amount of
rrage that can seep into the area of
nic necrosis from adjoining tissues.



IC INFARCTS

hen:

urs by fragmentation of a
a heart valve

n area of necrotic

cases,the infarct is converted into an



ISTOLOGY

histologic characteristic of
mic coagulative necrosis.

cts are replaced by scar

aln 1s an exception.

ic injury in the CNS results in
Ve Necrosis.






diovascular collapse
n pathway in potentially

ensive trauma or burns

ge myocardial infarction
sive pulmonary embolism
- and microbial sepsis



ise to systemic hypoperfusion
lon in the effective circulating

wed by impaired tissue perfusion and
hypoxia.

lly reversible but persistent shock
culminates in death.



eneral categories:



JIOGENIC SHOCK

yocardial pump failure due to:
lal damage(infarction)

ic compression(cardiac tamponade)
ow obstruction e.g. pulmonary



HYPOVOLEMIC SHOCK

oss of blood or plasma volume

id _1oss from sev OUrns



|IC SHOCK

stemic microbial infection.

ccurs in the setting of gram
ndotoxic infection)

so occur with
ns.

| positive & fungal



NEUROGENIC SHOCK

11's in the setting of anesthetic



—-—1

NAPRYLACTIC SHOCK

eneralised IgE-mediated
1ty response.

associated with systemic vasodilation
increased vascular permeability

7/idespread vasodilation causes sudden increase
ascular bed capacitance

\ -This is not adequately filled by the normal
- circulating blood volume

-Hypotension,tissue hypoperfusion & cellular
anoxia result.



VIORPHOLOGY

ar & tissue changes induced
essentially those of

ay appear in any tissue
art - may undergo focal or
espread coagulation necrosis

>Kidneys - typically exhibit extensive
tubular ischemic injury(acute tubular
necrosis)




fer patchy mucosal hemorrages &
ic enteropathy)

Is caused by bacterial
may appear of diffuse
damage (shock lung)

— May develop fatty changes & with
ficits,central hemorragic necrosis.






nks first among the causes of

‘expansion of an
ly localised infection into the bloodstream

x. 70% are caused by endotoxin-
producing gram negative bacilli hence the term
endotoxic shock.



e bacterial wall
rides (LPS) that are released

lammatory response)

ow doses, LPS activate monocytes and
crophages intended to enhance the ability to
inate invading bacteria.

-LPS also directly activate complement
which likewise contributes to local bacterial
eradication.



ar phagocytes respond to LPS by
s mainly TNF,IL-1,IL-6 and

& TL-1 act on endothelial cells to stimulate
on molecules, more cytokines &
kines.

itial release of LPS is thus intended to
~ enhance the local acute inflammatory response &
clear infection.



tely severe infections & therefore
PS there is a consequent
cytokine cascade.

tokine induced secondary effectors e.g.
xide become significant.

-Systemic effects of cytokines such as TNF &
IL-1 begin to be seen;these include fever &
increased synthesis of acute phase reactants.



oses also results in diminished
duction of thrombomodulin &
(Tissue factor pathway inhibitor) tipping the
lation cascade towards thrombosis.

lly at higher levels of LPS,the syndrome of

septic shock intervenes.

\

-The same cytokines & secondary mediators at
high levels cause:



-systemic vasodilation(hypotension)
-Diminished myocardial contractility

-Widespread endothelial injury & activation,
causing systemic leukocyte adhesion &
pulmonary alveolar capillary damage(ARDS)

-activation of the coagulation system
culminating in DIC.

= Hypopertusion from the widespread
vasodilation,myocardial pump failur & DIC
result in multiorgan system failure.



Septic shock

Cytokine storm of TNF, IL-1, and IL-6 in response

to bacterial antigens (usu. lipopolysaccharides ipss
from gram-negative bacilli) resulting in: ¥
1) Systemic vasodilation TgF
2) Reduced cardiac contractility IL-1
3) Widespread endothelial injury and activation . GtL .
4) Systemic activation of clotting cascade v
(Disseminated Intravascular Coagulation or “DIC”) NO, PAF
/ other mediators
LOW QUANTITIES MODERATE QUANTITIES HIGH QUANTITIES
Monocyte/ Low cardiac output
nmea:t;zg:ﬁw B\ Low peripheral resistance
‘ activation ‘
Blood vessel
injury, ‘
: thrombosis,
ERRED S eoneed b DIC
Liver
ARDS
Comple Y
C3a, Csa activgtiorr‘:em Bone 6 I
Leukocytes &
LOCAL INFLAMMATION SYSTEMIC EFFECTS SEPTIC SHOCK

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



SEPSIS STEPS

SIRS

T:>1004F
<96.8F
RR: =20
HR: =90
WBC: =12,000
<4000

=10% bands

PCO2 < 32 mmHg

SEPSIS

2 SIRS
+

Confirmed
or suspected
infection

SEVERE

Sepsis +

Signs of End
Organ Damage

Hypotension
(SBP <90)

Lactate >4 mmol

SEPTIC
SHOCK




