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increased capillary hydrostatic pressure caused by myocardial infarction, stenosis, or mitral valve
regurgitation

cardiac myopathy can persist with increased levels of epinephrine and norepinephrine secreted
stunning the heart and causes decreased cardiac output, thus increasing capillary hydrostatic
pressure

catecholamines increase left ventricular afterload by increasing systemic vascular resistance.
This leads to a reduction in left ventricular ejection, with increased end-diastolic volume and
increased pulmonary wedge pressure with resultant edema.

Noncardiogenic Edema:

aspirations

trauma

high altitude

drug use

reexpansions

infections

obstruction of airways

hypoxia stimulated by vasoconstriction

increase in the intrapleural negative pressure results in increased pulmonary blood pressure and
increased hydrostatic pressure in the pulmonary capillaries leading to edema

KIDNEY

prerenal, intrarenal, and postrenal discases lead to edema

decreased clearance of proteins, electrolytes, waste

excess urea, water, creatinine, and sodium in the serum leading to change in oncotic pressure
proteinuria (decreased protein leads to change of homeostasis between hydrostatic and oncotic
pressures)

defect in Renin Angiotensin System

hyperaldosteronism (Conn’s syndrome increases reabsorption of sodium and water

syndrome of Inappropriate Antidiuretic Hormone leads to hyponatremia, leading to cercbral
edema

LYMPHATIC SYSTEM

obstruction of lymph drainage

defects in lymphatic pumps: Lymphedema Praecox or Lymphedema Tarda

diapedesis

resection of lymph nodes or radiation can cause inflammation and fibrosis of drainage leading
to edema

intestinal lymphangicctasia
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Iidema may also be caused by a bodily mechanism called the renin-angiotensin system, which begins
in the kidney. This system is regulated by the kidney and heart and provides the balance of blood pressure
by mediating the amount of sodium and water retention. Hormones trigger this system into action. Renin
is secreted by the juxtaglomerular cells of the kidneys in response to extracellular and intracellular levels
of calcium. Release by the cells is dependent upon intrarenal baroreceptors of the afferent arterioles, the
macula densa receiving adequate supply of sodium chloride, and sympathetic stimulation of the arterioles
of the juxtaglomerular apparatus [12]. Renin cleaves angiotensinogen into angiotensin 1. Angiotensin
I is then cleaved to angiotensin I1 by angiotensin converting enzyme. Angiotensin Il is responsible for
systemic vasoconstriction of arteries, decreasing the amount of blood filtered by the kidney. This triggers
aldosterone to be released from adrenal cortex. Aldosterone increases sodium and water reabsorption, while
decreasing the amount of potassium reabsorption [12]. This whole system is designed to increase arterial
blood volume during hypotension, but pathology in this system could cause considerable amounts of
edema. Hyperaldosteronism is the oversecretion of aldosterone [Conn’s syndrome]. This leads to increased
reabsorption of sodium and water, which contributes to edema because of the increased hydrostatic
pressure and decreased oncotic pressure. Retention of sodium can also be caused by poststreptococcal
glomerulonephritis and acute renal failure [ 1]. The posterior lobe of the pituitary gland releases a hormone
called antidiuretic hormone. This hormone functions to increase the amount of water being reabsorbed
or secreted to keep a balanced blood pressure. Syndrome of inappropriatc ADH is related to excessive
ADH hormone secretion. Effects of hypersecretion of ADH include hyponatremia, a state of lowered
sodium concentration in plasma leading to cerebral edema [13). The edema is not characteristic for
Conn’s syndrome and Syndrome of Inappropriate Antidiurctic Hormone Secretion (SIADH). Edema in
a hyponatremic patient is inconsistent with SIADH and may represent another hyponatremic states such as
CHEF, cirrhosis, or nephrotic syndrome.

LYMPHEDEMA

Lymphedema is characterized by lymph nodes being swollen due to increased capillary filtration
and an obstruction in the lymph drainage [14]. The lymph system in our body is designed to remove
unwanted material from the plasma, filter it, reabsorb any usable products [protein, colloid, etc.],
and then recirculate it throughout the blood. The homeostasis of hydrostatic pressure and oncotic
pressure is important in the lymphatic system. Hydrostatic pressure is intravascular pressure within
capillaries. Proteins are usually the molecules that produce intravascular colloid osmotic pressure
[1]. Primary lymphedema is a consequence of defected lymph pumps. Our body’s lymph system is
not equipped with a main pump to allow for accurate circulation, as the heart does for the blood, so
the lymphatic system must rely on muscular movement in order to contract these one-way valves
to allow for lymph to flow fluidly. Pathology of these valves contributes to primary lymphedema.
Primary lymphedema can be sorted into Lymphedema Praecox or Lymphedema Tarda. Praecox
occurs at birth with defects in abnormal collection lymphatic vessels, while Tarda is manifested
later in life. Tarda has been established for the later onset because of the atrophy of smooth muscles
beginning proximally and moving distally | 14]. The more common secondary lymphedema occurs
with factors outside of the lymphatic system. Secondary lymphedema can consist of infections,
cancer, and discascs of vital organs.
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STRESZCZENIE

Obrsgk jest zdefiniowany jako klinicznie widoczne zwigkszenie $rodmiazszowej objetosci
ptynu. Klinicznymi przyczynami obrzgkow sa niedroznos¢ zylnego i limfatycznego odptywu
z koniczyn, niewydolnos¢ serca, zespot nerczycowy, marskosé watroby. Obrzgk miejscowy nalezy
réznicowaé z obrzgkiem uogoéinionym. W artykule opisana zostata patofizjologia, objawy kliniczne
i metody diagnostyczne obrzgkow.

ABSTRACT

Edema is defined as a clinically apparent increase in interstitial fluid volume. Clinical causes of
edema are: obstruction of venous and lymphatic drainage of a limb, heart failure, nephrotic syndrome,
liver cirrhosis. [.ocalized edema can usually be differentiated from generalized edema. In this article
pathophysiology, clinical manifestation and diagnostics methods of edema were described.

Edema is the presence of increased fluid in the interstitial tissue. It is mostly a clinical
indication of one of a variety of syndromes related to almost all of the organ systems of the
body. Depending on the anatomical location of the edema, it may be termed “hydrothorax” [in
the pleural space of the lungs], “hydropericardium” {in the pericardial space of the heart], or
“hydroperitoneum” [in the peritoneal space of the abdomen|. Generalized edema throughout the
body is termed “anasarca” [1]. Edema may be manifested by disorders of the heart, liver, lungs,
kidney and lymphatic system.
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