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= 1. fluid and electrolytes disturbance : o L .
clinian| Wwems - °

D increased volunie © HYPEREMIA AND CONGESTION

*(2) abnormal distribution : EDEMA
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1. HYPEREMIA AND CONGESTION ¢

= Hyperemia and congestion both refer to an increase in blood
volume within a tissue. — |
eXfess(glﬂé

= Hyperemia is an active process resulting from arteriolar dilation and
increased blood inflow, as occurs at sites of inflammation or in
e o o —_—
exercising skeletal muscle. ©
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= Congestion is a passive process resulting from impaired outflow of venous
blood from a tissue.

D)
= |f can occur systemically, as in cardiac failure, or locally as a consequence
° ° ————
of an isolated venous obstruction.
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Clinically

Hyperemic tissues are redder than normal
because of engorge?eni with oxygenated

blood %3;,

ongested tissues have an abnormal blue-red
color (cyanosis) that stems from the

accumulation of deoxygenated hemoglobin in
the affected area.
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LLUNG CONGESTION.

Cut surfaces of hyperemic or congested tissues
feel wet and typically ooze blood T~
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Microscopic examination: © ¢y

(D acute pulmonary congestion is marked by blood-engorged alveolar capillaries and
(B variable degrees of alveolar septal edema and ép’rroolveolor hemorrhage. (hmwmc +’PBC®
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IILHEPATIC CONGESTION.,
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central a?eqs are red and sllghﬂy depressed compqred with the

surroundmg tan wable Wma creating “nutmeg liver”
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centrally located hepatocytes are prone to necrosis more than t he
periportal hepatocytes which is better oxygenated because of their
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icroscopic findings include :

entrilobular hepatocyte necrosis.
emorrhage.
hemosiderin-laden macrophages
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2. E D EMA ( abnormer | o\isfﬁ'bmﬂ‘l'onB AN

®» |s an accumulation of interstitial fluid within tissues and subcutaneously.

» [Extravascular fluid can also collect in body cavities and such

accumulations are often referred to collectively as effusions.
-— T —

—

» Examples include: "

» effu5|ons in the pleural cavity (hydrothorax).

l{’rhe pencordml cavity (hydropericardium). ~ clhincad texy
» “the peritoneal cavity (hydroperitoneum, or ascites).

0\59 P’ecxeyr\,o\ RS
®» Anasarca is severe, generalized edema marked by profound swelling
of subcutaneous tissues and accumulation of fluid in body cavifies.

—_—
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Anasarca is a medical condition that
leads to general swelling of the whole
body




Lymphatic Obstruction

Inflammatory
Neoplastic
Postzurgical .
Postirradiatio RR
o A W LYMPHATICS To thoracic duct and eventually »Causes of Edema
287 Cor ¥ to left subclavian vein

Increased interstitial
fluid pressure

-y

- :
@),gb,ﬁ’a"” o Reduced Plasma Osmotic Pressure (Hypoproteinemia)
Protein-losing glomerulopathies (nephrotic syndrome)
Liver cirrhosis (ascites)
: Malnutrition —
Plasma colloid Protein-losing gastroenteropathy G I
osmotic pressure
CAPILLARY BED Venous end

Congestive heart failure .
Constrictive pericarditis —> N° odequute P uwnPg

Ascites (Iver cirthosis)

Hydrostatic pressure

Heat
Neurohumoral dysregulation

Excessive salt intake with renal insufficiency Venous obstruction or compression
Increased tubular reabsorption of sodium Thrombosis
Renal hypoperfusion External pressure (e.g., mass)

Increased renin-angiotensin-aldosterone secretion Lower extremity inactivity with prolonged dependency



\ ;/;& é Table 4.1 Causes of Edema

Increased Hydrostatic Pressure

Congestive heart failure

Constrictive pericarditis

Ascites (liver cirrhosis)

Venous obstruction or compression

Thrombosis

External pressure (e.g., mass)

Lower extremity inactivity with prolonged dependency

Heat
Neurchumoral dysregulation

\

I

Reduced Plasma Osmotic Pressure (Hypoproteinemia)

Protein-losing giomerulopathies (nephrotic syndrome)
Liver cirrhosis (ascites)

Malnutrition

Protein-losing gastroenteropathy

Lymphatic Obstruction

Inflammatory
Neoplastic
Postzurgical
Postirradiation

Sodium Retention

Excessive salt intake with renal insufficiency
Increased tubular reabsorption of sodium

Renal hypoperfusion

Increased renin-angiotensin-aldosterone secretion

|

Inflammation

Acute inflammation
Chronic inflammation

Angiogenesis




Mechanisms of edema

=» 1. Increased Hydrostatic Pressure:

® |[ncreases in hydrostatic pressure are mainly caused by
disorders that impair venous return, either :
—_— — N —

O = Localized: e.g deep venous thrombosis. ©VT

¢ »/Generalized increases in venous pressure: e.g congestive
heart failure.

—_——



HEART FAILURE MALNUTRITION,
+ HEPATIC SYNTHESIS,
‘ * NEPHROTIC SYNDROME

} Capillary ¥ Renal blood flow

hydrostatic ‘ ¥ Plasma albumin
pressure |
Activation of the
renin-angiotensin-aldosterone RAS
system

Retention of | RENAL
Na* and H. FAILURE
‘ |
4 Blood volume ¥ Plasma osmotic
- ‘ pressure

EDEMA |




2. Reduced Plasma Osmotic Pressure

®» Reduction of plasma albumin concenirafions leads 1o
decreased colloid osmotic pressure of the blood and
loss of fluid from the circulation.

albumin accounts for almost half of the total plasma
protein.

®» common causes of reduced plasma osmotic pressure:
> lost from the circulation: e.g Nephrotic syndrome vevier| cliseas <
CN— ——

> synthesis of inadequate amounts: e.g severe liver
disease (e.g., cirrhosis) and protein malnufrition.

—




3. Lymphatic Obstruction

» Fdema may result from lymphatic obstruction that compromises
resorption of fluid from interstitial space.

» results from a localized obstruction caused by an inflammatory or
neoplastic condition.




Infiltration and olbstruction of superficial
lymphatics by breast cancer may cause
edema of the overlying skin; the characteristic
finely pitted appearance of the skin of the
affected breast is called peau d'orange
(orange peel).




the parasitic infection filariasis\can

cause massive edema of the lower

extremity and external genitalia (so-
‘e - . e

called “elephantiasis.
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4. Sodium and Water Retention

» Excessive retention of salt lead to edema by increasing hydrostatic
pressure (because of expansion of the intravascular volume) and
reducing plasma osmotic pressure. by cliluxion( Eoaa? )
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» Excessive salt and water retention are seen in a wide variety of
diseases that compromise renal function, including

poststreptococcal glomerulonephritis and acute renal failure.




» Subcutaneous edema : \/

can be diffuse but usually accumulates preferentially in the legs with standing and
the sacrum with recumbency, a relationship termed dependent edema.

e~

® Finger pressure over edematous subcutaneous tissue displaces the interstitial fluid,
leaving a finger-shaped dg_pie\ssi/o_]n; fhis appearance is called pitting edema. . &

= Under microscope: skin shows clearing and separation of the extracellular matrix
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Edema is easily recognized on gross inspection;
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= Edema resulfing from renal dysfunction or nephrotic eglemon

syndrome offen manifests first in loose connective tissues

(e.g., the eyelids, causing periorbital edemay.
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Clinical Features L oot

» Subcutaneous edema :

® s important to recognize primarily because it signals potential
underlying cardiac or renal disease.

= when significant, it also can |m|ocurwound healing and the
clearance of infections.

% Pulmonary edema: ) ©
= |t can cause death by m\_’rerff ering with normal ventilatory function;

s besides impeding oxygen diffusion, alveolar edema fluid also@

p)

2 creates a favorable environment for infections..
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* Brain edema: Bl R v 22 Wb

= |slife threatening: if the(swelling is severe, the brain can herniate
(extrude) through the foramen magnum pressure, the brain stem
vascular supply can be compressed, leading to death due to injury
to the medullary centers controlling respiration and other vital

. —_—
functions .
A—




IIl. HEMORRHAGE

= extravasation of blood from vessels, is most often the
result of damage to blood vessels or defective cloft
formation.

®» [rauma, atherosclerosis, or inflammatory or neoplastic
erosion of a vessel wall also may lead fo hemorrhage,

L —

» hemorrhagic diatheses: RWJ@ACJ to heve \ota&w& Hhown
AYneX'S 5




+* Hemorrhage may be manifested by different appearances
and clinical consequences.

®» Hemorrhage may be external or accumulate within g fissue
as d hematoMamz inrevino

] LA\ S
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= May m significance from frivial (e.g., a bruise) to fatal

(e.g., a massive retroperitoneal hematoma resulfing from
rupture of a dissecting aorfic aneurysnT®, ,vev 228 %

» Fxtensive hemorrhages can occasionally result in jaundice
from the massive breakdown of red cells and hemoglobin.
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ubcutaneous bleeding my present as

» 1. Petechiae : v/

= are minute (1 fo 2mm in d|c1me’rer) hemorrhages into skin, mucous
membranes, or serosal surfaces

—_—

» Causes
> = low platelef counts (thrombocytopenia).
(= defective platelet function.
» |oss of vascular wall support, as in vitamin C deficiency.




= 2. Purpura

» qare slightly larger (3 to § mm) hemorrhages.

= Pyrpura can result from the same disorders that cause pe{@bi{o\e, as
well as: - PACICH

9 =» trauma.
5 = vascular inflammation (vasculitis).

& m» increased vascular fragility.
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» 3 Ecchymoses:
» are larger (1 to 2 cm) subcutaneous hematomas (also called bruises).

» Exfravasated red cells are phagocytosed and degraded by
macrophages; the characteristic color changes of a bruise resulf from the
enzymatic conversion of h@@\ggl,c\)gigr f?%d—blue color) to bilirubin (blue-
green color) and eventually hemos(i})erin (golden-brown)




= The clinical significance of any particular hemorrhage
depends on:

v'®> the volume of blood that is lost.
v @ the rate of bleeding.




