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MICROCIRCULATION UNIT



Stagnation = „the state of not
moving or flowing”



STAGNATION/CONGESTION

Thrombus

embolus

decreased

blood

pressure





Pulmonary congestion



Pulmonary edema as complication of routine
dental treatments performed under general

anesthesia



„heart failure cells”



Chronic hepatic congestion, „nutmeg
liver”







οἴδημα



Edema = accumulated/increased
interstitial fluid



EDEMA

Accumulated, extravasal fluid with low protein content 

(transudate)

- in the interstitial tissues

- freely in body cavities

Special gravity: < 1.012

Origin:  disturbed balance in the microcircular unit

Determinants:

- intravasal hydrostatic pressure

- colloidosmotic pressure in the vessels

- tissue colloidosmotic pressure 

- lymphatic circulation



EDEMA FORMATION

- decreased colloidosmotic
pressure in the blood

- increased capillary permeability

- increased hydrostatic pressure
in the venous part

- lymphatic insufficiency

- sodium and water retention



EDEMA

LOCALIZED GENERALIZED

- disturbed venous outflow - hypalbuminemia

- disturbed lymphatic circulation - right sided heart failure

- inflammation - Rh (ABO) incompatibility, infection

- allergy

- hypoxia

- cerebral space-occupying lesions

Hydrothorax

Ascites



LOCALIZED EDEMA
- disturbed venous outflow

- disturbed lymphatic circulation

- inflammation

- allergy

- hypoxia

- cerebral space-occupying lesions

superior vena cava syndrome







LOCALIZED EDEMA

- disturbed venous outflow

- disturbed lymphatic circulation = lymphedema

- inflammation

- allergy

- hypoxia

- cerebral space-occupying lesions

„elephantiasis”







Lymphedema after mastectomy – remember, „once an 

edema, a lifetime of edema” (no cure)



LOCALIZED EDEMA

- disturbed venous outflow

- disturbed lymphatic circulation

- inflammation

- allergy

- hypoxia

-cerebral space-occupying lesions



LOCALIZED EDEMA

- disturbed venous outflow

- disturbed lymphatic circulation

- inflammation

- allergy

- hypoxia

- cerebral space-occupying lesions





Quincke’s edema = angioneurotic uvular
edema









LOCALIZED EDEMA

- disturbed venous outflow

- disturbed lymphatic circulation

- inflammation

- allergy

- hypoxia

- cerebral space-occupying lesions



LOCALIZED EDEMA

- disturbed venous outflow

- disturbed lymphatic circulation

- inflammation

- allergy

- hypoxia

- cerebral space-occupying lesions

Perifocal edema (vasogenic)

brain tumors (primary, metastatic)

hemorrhage (apoplexia)

emollition

abscess (bacterial, fungal)



GENERALIZED EDEMA

- Hypalbuminemia

- right sided heart failure

- Rh (ABO) incompatibility



Malnutrition = „hunger edema”













Structure of the glomerulus

vascular pole

urinary pole
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Electron microscopical structure of the glomerulus



Pathological diagnosis of glomerular diseases

Light microscopy: HE, PAS, Mallory, Jones (silver-methenamine)

Immunofluorescence: Ig-s, complement

Electron microscopy

Basic terms:

Diffuse: > 80%

Focal: < 80%

Global: whole glomerulus is involved

Segmental: part of glomerulus is involved



The pathological alterations are confined to the glomeruli, the other renal 

structures are involved secondarily

Basic mechanisms:

1. Immuncomplex-deposition in the basement membrane

IF: granular deposition

2. Antiglomerular basement membrane antibodies

IF: linear deposition

3. Alternative pathway: hypocomplementemia, 



Minimal change

Childhood disease

Nephrotic syndrome

Cytokine-production by the T-lymphocytes

Light microscopy: no alteration at all

IF: negative

Diagnosis: electron microscopy (fusion of the podocyte foot 

processes)

1. Primary glomerular diseases:

Minimal change

Poststreptococcal 

glomerulonephritis

Focal segmental glomerulosclerosis

Membranous glomerulonephritis

Membranoproliferative 

glomerulonephritis

IgA nephropathy (Berger-disease) –

- Schönlein-Henoch purpura

2. Glomerular involvement in 

systemic diseases:

Goodpasture syndrome

SLE

Amyloidosis



Clinical presentations of glomerular diseases 

- asymptomatic proteinuria 

- nephrotic syndrome 

(proteinuria, hypoproteinemia, edema, hyperlipidemia) 

- asymptomatic hematuria 

- nephritis (nephritic) syndrome 

(hematuria, proteinuria, hypertension, GFR , renal failure) 

- crescentic glomerulonephritis 

(nephritis with rapidly progressive renal failure) 

- chronic glomerulonephritis 

(chronic progression of renal failure) 

- end stage renal disease – chronic renal insufficiency, uremia 

(irreversible renal failure) 



Focal segmental glomerulosclerosis

Young adults

Nephrotic syndrome

Slowly progressive, may recur after kindey Tx

Light microscopy: focally, segmentally sclerotic glomeruli

IF: granular IgM, C3

Electron microscopy: fusion of the foot processes

1. Primary glomerular diseases:

Minimal change

Poststreptococcal 

glomerulonephritis

Focal segmental glomerulosclerosis

Membranous glomerulonephritis

Membranoproliferative 

glomerulonephritis

IgA nephropathy (Berger-disease) –

- Schönlein-Henoch purpura

2. Glomerular involvement in 

systemic diseases:

Goodpasture syndrome

SLE

Amyloidosis



Membranous glomerulonephritis

Nephrotic syndrome in adults!

Mainly idiopathic

Frequently paraneoplastic, can be linked to infections

Thickened, prominent capillary loops

Spikes

IF: granular, mainly IgG immuncomplexes

Electron microscopy: dense immune deposits

1. Primary glomerular diseases:

Minimal change

Poststreptococcal 

glomerulonephritis

Focal segmental glomerulosclerosis

Membranous glomerulonephritis

Membranoproliferative 

glomerulonephritis

IgA nephropathy (Berger-disease) –

- Schönlein-Henoch purpura

2. Glomerular involvement in 

systemic diseases:

Goodpasture syndrome

SLE

Amyloidosis



Goodpasture syndrome

Type II hypersensitivity reaction

Pulmonary hemorrhage + renal involvement

Antiglomerular basement membrane antibodies

Nephrosis syndrome, rapidly progressive course

Gross: large, white kidneys

Light microscopy: cellular crescents

IF: linear antiglomerular basement membrane Ab-s

1. Primary glomerular diseases:

Minimal change

Poststreptococcal 

glomerulonephritis

Focal segmental glomerulosclerosis

Membranous glomerulonephritis

Membranoproliferative 

glomerulonephritis

IgA nephropathy (Berger-disease) –

- Schönlein-Henoch purpura

2. Glomerular involvement in 

systemic diseases:

Goodpasture syndrome

SLE

Amyloidosis





Amyloidosis

Nephrotic syndrome

Light microscopy: eosinophilic, homogeneous material

(capillaries, vessel walls)

Special stain: Congo red + polarization

1. Primary glomerular diseases:

Minimal change

Poststreptococcal 

glomerulonephritis

Focal segmental glomerulosclerosis

Membranous glomerulonephritis

Membranoproliferative 

glomerulonephritis

IgA nephropathy (Berger-disease) –

- Schönlein-Henoch purpura

2. Glomerular involvement in 

systemic diseases:

Goodpasture syndrome

SLE

Amyloidosis



Kimmelstiel-Wilson syndrome

Nephrotic syndrome at the late stage of diabetes mellitus

(10-20 ys)

FM: nodular glomerulosclerosis

IF: no immune deposition



Paul Kimmelstiel and Clifford Wilson





hydropericardium

bilateral hydrothorax

ascites

anasarca

Volume overload due to right-sided heart

failure



Rh incompatibility, 

Hemolytic disease of the newborn

Erythroblastosis fetalis

(„hydrops fetalis”)



1940, Karl Landsteiner discovers the „rhesus
factor”














