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● Fluid movement between the vascular & interstitial spaces is

governed by two opposing forces, the vascular hydrostatic
pressure and the colloid osmotic pressure produced by plasma
proteins .

●  Normally the outflow of fluid produced by hydrostatic
pressure at the arteriolar end of the micro    circulation is
balanced by the inflow due to the slightly elevated osmotic
pressure at the venular end , hence , there is only a small net
outflow of fluid into the interstitial spaces, which is drained by
the lymphatic vessels .

●  Either increased hydrostatic pressure or decreased osmotic
pressure causes increased movement of water into the
interstitium .

●  Excess edema fluid is removed by the lymphatic drainage &
returned to the blood stream by the way of the thoracic duct. .

Edema
المفروض انھ الhydrostatic والoncotic متوازنات 

edema عشان ما یصیر

قوتین متضادة

 oncotic pressure وال blood vessles اللي داخل ال bloodتبع ال
ھدول القوتین ھم اللي بحددوا ال fluid movment اللي سببھ البروتینات الموجودة بالبلازما 

between vascular and interstitel space



 

!edemaكیف بتصیر ال
Hydrostaticsأما بزیادة ال-

heart failure وھي وحدة من اسباب ال impairment in venous return وھاد یزداد مثلا لما یكون في
oncoticانھ ممكن یقل عندي ال edema والطریقة الثانیة لحدوث-
وھاد بقل بعدة حالات منھم الnephrotic syndrome بحیث یصیر

Leaking protein in the urine due to glomerular diseases

movement of water into interstitium بالتالي imbalance فنتیجة وحدة من ھدول التنتین بصیر عندي

الخلاصة كالتالي       
الـ abnormal situation اللي بنشأ من ال imbalance ما بین الـ hydrostatic والـ oncotic بوصّل 

الجسم إنھ can't deal with this large amount of the interstitial fluid فبتجمع وبصیر 
edema



● Edema can be divided into many types based
on the mechanisms causing edema:

• increased capillary hydrostatic pressure
• decreased plasma oncotic pressure,
• enhanced  permeability of capillary

walls(inflammation)
•  lymphatic obstruction.
•  Each of the types can be further divided into

generalized and local forms.



Fluid transit

Note: (Wikipedia)- Oncotic pressure, or colloid osmotic pressure, is a form of osmotic pressure exerted by proteins,
notably albumin, in a blood vessel's plasma (blood/liquid) that usually tends to pull water into the circulatory
system. It is the opposing force to capillary filtration pressure and interstitial colloidal osmotic pressure.



The movement of water and low molecular weight solutes such as salts
between the intravascular and interstitial spaces is controlled primarily by the
opposing effect of vascular hydrostatic pressure and plasma colloid osmotic
pressure.
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● If the movement of
water into tissues (or
body cavities) exceeds
lymphatic drainage,
fluid accumulates.

●  An abnormal
increase in interstitial
fluid within tissues is
called edema.I





Pathophysiological causes of
odema
INCREASED HYDROSTATIC PRESSURE

● Impaired venous return

Congestive heart failure Constrictive pericarditis Ascites
(liver cirrhosis)
Venous obstruction or compression Thrombosis
External pressure (e.g., mass)
Lower extremity inactivity with prolonged dependency

 
● Arteriolar dilation

Heat
Neurohumoral dysregulation



REDUCED PLASMA OSMOTIC PRESSURE (HYPOPROTEINEMIA)

Protein-losing glomerulopathies (nephrotic syndrome)
Liver cirrhosis (ascites)
Malnutrition
Protein-losing gastroenteropathy 

 
 

• LYMPHATIC OBSTRUCTION

• Inflammatory

•  Neoplastic

•  Postsurgical

•  Postirradiation

زي لما یكون في breast cancer بنسوي 
 mastecomy with the clearnce
 of the lymph node, dissection

 of the axial lymph node
 lymphatic فبالتالي ھالحالة بنأثر على ال
 posturgical فممكن یصیر drainage

edema



INFLAMMATION
Acute inflammation
Chronic inflammation
Angiogenesis

SODIUM RETENTION
Excessive salt intake with renal insufficiency Increased
tubular reabsorption of sodium Renal hypoperfusion
Increased renin-angiotensin-aldosterone secretion

ھون الفكرة انھ دخل كمیة 
كبیرة من الاملاح وبكون 
في مشكلة بعمل الكلى



Increased hydrostatic pressure :
Local edema    :    increase in intravascular pressure can result
from impaired venous return , for example in deep venous
thrombosis in the lower extremities can cause edema in the
distal part of the affected limb.

Generalized edema : In normal heart , the reduced cardiac
output leads to hypoperfusion of the kidneys        thus  
 triggering the rennin-angiotensin- aldosterone axis , renin is
secreted by specialized cells in renal tubules due to hypoxia  
 renin will stimulate    angiotensin that enhances tubular
reabsorption of Na & water thus inducing Na& water retention  
 , this will increase the intravascular    blood volume & improves
the cardiac output to restore the renal perfusion and it    is
called secondary aldosteronism , .

In congestive    heart failure , the heart cannot improve cardiac
output and this leads to increased venous hydrostatic pressure
and resulting    in edema        .



لما تكون الedema بجھة وحدة بسمیھا local edema یعني بتكون 
 in the side when obstruction vein & thrombosis

 venous return بالمنطقة بأثر على ال thrombosis ووجود ال
فبھالحالة بصیر زیادة بال hydrostatic ویصیر edema في لب 

distal part



Figure; Photographic view of swollen edematous right leg
due to deep vein thrombosis ( local edema ) .



Reduced plasma osmotic pressure:
● Albumin is the serum protein most responsible for

maintaining intravascular colloid    osmotic pressure
●  Reduced osmotic colloid pressure occurs when

diffuse albumin is inadequately synthesized as in
liver diseases , or in protein deficiency in

mal nutrition or is lost from circulation through the
glomerular capillaries which become leaky as in
nephrotic syndrome .



Lymphatic obstruction :
● Normally , excess interstitial fluid is removed by

lymphatic drainage returning it to the blood stream
via thoracic duct
(Normally 800 to1000 ml of lymph/per day).

●  Impaired lymphatic drainage & consequent
lymph edema can result from inflammatory or
neoplastic obstruction or post-irradiation scarring
.

●  Parasitic infestation by filariasis which involves
the inguinal lymphatics causing lymphatic
obstruction and lymph nodes fibrosis with
resultant progressive edema of the external
genitalia and the lower limbs can be so massive to
be called elephantiasis



في فرق بسیط بین ال hydostatic وال oncotic ومن ھذا الفرق بصیر 
في كمیة صغیرة من ال fluid بال itnterstital وھاي الكمیة بتم التخلص 
 lymphatic vessle من ال lymphatic drainage منھا من خلال ال

circulation ثم الى ال thoratic duct بعدین الى ال

 drainage of the ما بصیر في inguinal lymphatics نتیجة ال
lymphatic from lower limb and external genitalia فبصیر 

 very sever progressive type of edema وبتكون edema في
involvement lower limb and external genitalia



Filaria Bancrufti .The parasite that causes Elephantiasis due to lymphadenitis ,
obstructing the lymphatic drainage resulting in extensive edema in
lower limbs & the external genitalia .
 



Photograph of elephantiasis , sever edema in lower limbs .



Diagram showing mechanism of edema .





Morphology of edema    :
● The edema fluid is typically a protein-poor, called transudate,

with a specific gravity below 1012.

●  In inflammatory edema, the increased vascular permeability
result in a protein-rich edematous fluid called exudate with

A specific gravity over 1020.
●  Grossly;    Edema is most easily recognized, causing

swelling and increased weight of the affected organ.
● Histologically :

Edema is manifest as clearing & separation of the
extracellular matrix elements    and cell swelling .

Edema is most commonly encountered in subcutaneous
tissues    can be diffuse may affect different locations
depending on the cause of edema.



● Localised edema : can involve any organ or tissue
in the body  may be involved the lungs, & brain  
 are especially affected .

● Glottic or laryngeal edema may be fatal by
obstructing the  air passages specially in children.

 
● Diffuse systemic edema :
● is usually more prominent in certain areas as result of the

effect of gravity ,which is called dependant edema , involving
the legs when standing & sacrum when recumbent

●  This is a feature of heart failure especially right ventricular
failure.

●  Edema due to renal failure or nephrotic syndrome is
generally more sever than cardiac edema tends to affect
many parts of the body equally.However, it may be initially
appears in tissues with a loose connective tissue matrix, such
as the eyelids, causing periorbital edema.



 : وھ يللا و  edema لل ببسم لوا نع يكحن حرً ةیادب
Increased hydrostatic pressure 

 impaired انعم ریصی امل يزً لاثم نوھ
venous return لا يز DVT تحرشن و 

 venous ونا انیكح و ھیضاملا هرضاحملاب
congestion always associated with 

edema 

 اھنع انیكح وضرب و يبلق لشفلا يز نوھ
 لا نم دیزی يشلاا داھ نكمم فیك فرعن اندب سب

general edema لاب ةدایز ببسیح ونا ریغ 
hydrostatic pressure لشف ببسب مدلا عوجرل 

 ؟ نامك ریصیح وش مدلا خض ىلع بلقلا ةلضع

 ؟ ریصیح وش يبلقلا لشفلا ببسب وضرب ھیلكلل لصاولا مدلا مجح يدنع لقی امل
 ھیلكلا زفحتحف مدلا طغض لق ونا زّیمت حر ھیلكلا ىلع يللا تلابقتسملا لوط ىلع
 نم علاط يّلا  angiotansinogen لا لوّحی ونا ھتفیظو وھ و rennin لا جاتنا
  lungلاب يدنع میزنا لبق نم لوحتی عجریح نیدعب angiotensin 1 ىلا دبكلا
 وھ داھ و angiotensin 2 ىلا  angiotensin converting enzyme ومسا

 ؟ لمعیح وش بیط هایا يدّب انا يللا و مھلاا
 لزن يللا مدلا طغض دیزیل vasodilation لمعی حر)١

 دیزی ھتفیظو يللا  aldosterone لا زارفلا  adrenal cortex لا زفحیح
 مدلا طغض ةدایزل +na لا و حلاملاا صاصتما

  نوریتسیدللاا ىوتسم ةدایز :secondary aldosternism ھیمسب يشلاا داھ و
 ءلا يشلاا داھ تلمع اھلاح نم شم ةیرظكلا هدغلا ونلا secondary ةملكو

اھزارفا دیزت هدغلا تلخ تایلمع اھلبق راص

 عجری قرطلا ياھب لواحیح يمسج حیحصً اعبط
 شم ينعی لشف ھیف ناك بلقلا ول نكل يعیبط طغضلا

normal heart  طغض دیزا امل ونلا يضافلا ع ف 
 عضولا يلاتلاب ف نابرخ و لشف يفً لاصا بلقلا و مدلا
 و ناقتحا لمعی و عجری حر وّلك مدلا و بعصا راص
 general edema يلاتلاب

 و هركفلا ياھ ىلع تزكر رییتك هروتكدلا
 : يھ يللا
 edema is لا ياھ ونا كلیكحت امل

bilateral  ھلماع ھلكشم يدنع ينعی 
systemic edema ھیلكلا وا بلقلاب ءاوس 

 نوھف unilateral edema يلیكحت امل اما
 edema is localized لا ياھ ونا فرعب

 و سمللا دنع pain و redness يف نوكتب ونا اھضارعا نم و
 immobilized for long كرّحتب ام صخش دنعً لاثم ریصتب

period without any movement يلابب رطخب لوط ىلع 
DVT unilateral 

Generalized edema
Local edema
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An important sign of edema is pitting sign If finger
pressure is applied    over edematous subcutaneous
tissue, it displaces the interstitial fluid & leaves a
finger- shaped depression so called pitting edema .
  In breast cancer the skin shows a    Peau d' orange
appearance of the its skin    , produced by
cutaneous edema causing bulging of the skin
(following occlusion of the skin lymphatics by
malignant cells around the hair follicles& sweat
glands .



Photograph showing pitting edema of skin & subcutaneous
tissue .



Photograph of breast showing
Peau d' orange appearance of the
breast seen in breast cancer.





Peau d’orange and post-mastectomy lymphedema
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