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DICORDERS OF BLOOD 

CIRCULATION 

Classification        

1) Disorders of blood filling (arterial hyperemia and 

venous congestion; ischemia);         

2) Disorders of permeability of the vessel wall 

(bleeding (hemorrhage), plasmorrhagia);        

 3) Disorders of blood flow (i.e., rheological properties) 

and blood state (stasis, sludge phenomenon, 

thrombosis and embolism).                       

•   

• Shock is a special place among circulatory disorders.  



Hyperemia 

• this is an increased of blood filling by circulating 

blood in a tissue/organ.  

 

Types of hyperemia 

 

Arterial hyperemia           Venous congestion 

 

Local      General             Local      General  



 



HYPEREMIA/(CONGESTION) 





Arterial hyperemia 

• Arterial plethora (hyperemia) is an 

increase in the volume of circulating blood 

in the arterial system of the organ. 

 

Physiological                        Pathological 

 

 Local      General            Local      General 



Arterial hyperemia 

• reflects an increase in cardiac output and 
volume of circulating blood, which 
corresponds to the concept of "plethora".  

 

Clinical manifestations:  

1. increased systolic blood pressure,  

2. redness of the skin and mucous 
membranes,  

3. increased metabolism,  

4. fever.  



Physiological arterial hyperemia 

 

•blushing i.e. flushing of the skin of face in 

response to emotions,  

 

•muscular exercise,  

 

 



Pathological general  

arterial hyperemia  
 

 

• AH is observed in conditions 

of hyperthermia with general 

overheating of the organism, 

with fever in patients with 

infectious diseases;  

 

• AH may be as a result of a 

rapid drop in barometric 

pressure (general vacathic 

hyperemia).  
 



Types of local pathological arterial 

hyperemia 
 

1. Angioneurotic (neuroparalytic) AH – due to innervation 
leasion  

 

2. Collateral AH  – due to the obstruction of blood flow through 
the main artery  

 

3. Hyperemia after ischemia – after elimination of the ischemia 
factor (tumor, ligature, etc.), squeezing the artery  

 

4. Vacatous AH(vacuus – empty)  – due to the decrease of 
barometric pressure.  

 

5. Iinflammatory  AH. 

 

6. AH due to arteio-venous fistula  –due to gunshot  



Angioneurotic 

hyperemia 

 

• Postherpetic neuralgia;  

 

 

 

• Primary neurovascular 

disorder;  

 

• Systemic lupus 

erythematosus.  



Inflammatory hyperemia 

 

 

http://anatpat.unicamp.br/lamdc2.html


Collateral 

hyperemia 
 

 

 

http://circ.ahajournals.org/cgi/content/full/122/12/1210/F1


Vacatous hyperemia 

 

 

• Cups; 



  

  



  

  



Arterial-venous 

malformaion 

 

  

http://www.neuropathologyweb.org/chapter2/images2/2-AVM.jpg
http://www.neuropathologyweb.org/chapter2/images2/2-AVMgr.jpg


Venous (passive) hyperemia 

(congestion) 

• Venous (passive, congestive) hyperemia – 

increased plethora of organ or tissue due 

to reduced outflow of blood through the 

veins, the inflow remains unchanged or a 

few reduced.  

 

 



Venous congestion 

 

General                                      Local 

 

 

Acute   Chronic                    Acute   Chronic  

 

 



Causes of venous hyperemia 

(congestion) 

•General venous congestion = heart failure  

 

•acute HF = acute general venous hyperemia 
(congestion). 

 

•chronic HF = chronic general venous hyperemia 
(congestion). 

 

•Local congestion: 

 

•thrombosis of veins  

 

•external compression of veins by tumors  



Causes of venous hyperemia 

(congestion) 

•Left ventricle HF = venous hyperemia in 

pulmonary circulation;  

 

•Right ventricle HF = venous hyperemia in 

systemic circulation; 



Morphology of acute cardio-vascular 

insufficiency = Acute venous 

hyperemia (congestion) 

•Acute left ventricle HF  

 

–pulmonary edema  

 

•Acute right ventricle  

 

–acute venous hyperemia of greater circulation 



Pulmonary edema 



Pulmonary edema 



ACUTE PASSIVE 

HYPEREMIA/CONGESTION, 

LUNG 

 



 



Morphology of chronic heart failure 

= chronic  venous congestion 

1. Brown induration of 
lungs 

 

2. Nutmeg liver  

 

3. Cyanotic induration of 
skin, kidney and spleen  

 

4. Edema of the lower limb  

 

5. Ascites 

6. Hydrothorax 

 

7. Hydropericardium 

 

8. Hydrocele 

 

9.Cardiogenic pulmonary 
edema 

 

10. Brain edema 



Morphology of chronic left 

ventricular heart failure 

• Chronic venous hyperemia (congestion) of 

lungs: 

 

• brown induration of the lungs. 

 



Morphogenesis of brown induration of lungs 

• Chronic venous hyperemia, pulmonary hypertension, tissue 
hypoxia  

 

• Adaptive vascular reorganization  

 

• Vascular sclerosis, failure of adaptation  

 

• Amplification of tissue hypoxia  

 

• Increased vascular permeability  

 

• Diapedesic hemorrhages - hemosiderosis  

 

• Fibroblasts activation - pneumosclerosis  

 



Brown induration of lungs 

• The lungs are enlarged and 

heavy and appear brownish 

due to edema, 

congestion  and 

haemosiderin deposition. 



 





Nutmeg liver 
• Microscopically, 

 

1. The central vein and sinusoids of the centrilobular regions are 
distended with blood. 

 

2. The hepatocytes in the central regions are atrophic secondary 
to chronic hypoxia, ultimately they undergo necrosis. 

 

3. The hepatocytes in the mid zones of the lobules suffer from 
less severe hypoxia and develop fatty change. 

 

4. Hepatocytes in the peripheral zones of the lobules are normal 
or show cellular swelling.  



Nutmeg liver 

 



Chronic left ventricular heart failure 

 • Cardiac 

fibrosis of the 

livar 



Chronic left ventricular heart failure 

 

 

 

Nutmeg liver 





Chronic venous congestion  

 • Edema 

 

 

 

• Cyanotic induration of 

the kidney 

 

• Cyanotic induration of 

the spleen 



“Pitting” Edema 



Ascitis  

 



Transudate vs Exudate 

• Transudate 
– results from disturbance of Starling forces 

– specific gravity < 1.012 

– protein content < 3 g/dl,       LDH LOW 

• Exudate (in inflammation) 
– results from  damage to the capillary wall 

– specific gravity > 1.012 

– protein content > 3 g/dl,       LDH HIGH 

 



Hydrothorax 

  

• HyHHyd  



Hydropericardium 





LOCAL VENOUS CONGESTION 

1. Obstructive venous congestion (due to 

obstruction of veins lumens by thrombus, embolus). 

 

2. Compressive venous congestion (due to 

compression of veins by tumor, edematous tissue, 

ligature, connective tissue in surrounded tissues). 

 

3. Collateral venous congestion.  



 



 



 



Budd-Chiari 

syndrome 

 

• increased sinusoidal pressure causes sinusoidal 

dilatation, congestion image  



 



Collateral venous congestion 

 

• Varicous dilation of esophagus 

veins 

 

 

 

 

 

 

 

 

 

 

• «Caput medusa» 

http://www.gastrointestinalatlas.com/Varixstds34.mpg


Hemorrhage (bleeding) 

• Hemorrhage is an extravasation of blood 

from vessel or heart cavities into the 

extravascular space or body cavity  

 

•External (GI, pulmonary, etc.) and internal 

hemorrhage  

 

•Primary and secondary  

 



Mechanisms of hemorrhage 

 

 

1. • Hemorrhage due to rupture - (haemorrhagia per 

rhexin).  

 

2. • Hemorrhage due to vessels wall corrosion - 

(haemorrhagia per diabrosin).  

 

3. • Hemorrhage due to through the intact wall - 

(haemorrhagia per diapedesis).  



Causes of hemorrhagia per rhexin 

1. injury  

 

2. inflammation  

 

3. necrosis  

 

4. aneurysm  

 

5. vascular malformations  

 

6. sclerosis  

 

7. hyalinosis  



Causes of haemorrhagia per diabrosin 

1. tumor  

 

2. necrosis  

 

3. inflammation  

 

4. ectopic pregnancy  



Causes of haemorrhagia per diapedesis 

1. hypoxia  

 

2. intoxication  

 

3. hemorrhagic diathesis  

 



Hemorrhage 

1. Petechiae (1-2 mm) - skin + mucosa   
 intravascular pressure,  platelets 

2. Purpuras (3-5 mm) 
trauma, vasculitis, vascular fragility 

3. Ecchymosis (1-2 cm) = hematoma (bruise) 
RBC phagocytosis by macrophages 

Hb (red-blue)  bilirubin (blue-green)  hemosiderin 
(golden-brown) 

4. Cavities 
hemothorax, hemopericardium, hemoperitoneum 

hemarthros 



Internal hemorrhage 
1. Hemarthrosis - hemorrhage into the joint cavity  

 

2. Hemopericardium - accumulation of blood in pericardial 
cavity, also called cardiac tamponade  

 

3. Hemothorax - accumulation of blood in pleural cavity  

 

4. Hemoperitoneum - accumulation of blood in abdominal 
cavity  

 

5. Hemocephaly - accumulation of blood in ventricles brain  

 

6. Hematocele - hemorrhage under testis tunica  

 

7. Cephalhaematoma - hemorrhage under periosteum of skull  

 

8. Hematorrhachis - spinal cord hemorrhage  



External hemorrhage 

1. epistaxis –nose hemorrhage  

 

2. haemotemesis – vomiting with blood  

 

3. maelena – fecal blood  

 

4. metrorrhagia – uterine cavity hemorrhage (not during 
menstruation)  

 

5. haemoptoe ("coughing up blood") - respiratory tract 
hemorrhage  

 

6. Hematuria - blood in urine  

7. Gastro-intestinal hemorrhage  

8. Pulmonary hemorrhage  



EVOLUTION of HEMORRHAGE 

• ACUTE CHRONIC 

• PURPLE GREEN BROWN 

• HGB BILIRUBIN HEMOSIDERIN 

 

 







 

 



Hemopericardium 

• Myocardial rupture in 

the infarction zone 

(5th day), 

hemopericard, 

cardiac tamponade.  

 



Hemorrhage  

 

 

• Hemorrhage in 

the brain  



Hemorrhage 

 

 

• Petechial 

hemorrhages 

under the epi- 

and 

endocardium 

(due to 

coagulopathy, 

acute hypoxia)  

 

 

• Petechial 

hemorrhages in 

the brain (a 

typical 

manifestation of 

fat embolism)  



 

• Ecchymoses  

 

 

 

 

• Hematoma  



• Diapedesis 
hemorrhage in the 
brain.  
 
 
 
 
 
 

• Hemorrhage with 
single neutrophils.  
 
 
 
 

• Macrophages with 
hemosiderin in the 
organized hematoma.  



The outcomes of hemorrhage 

1. Resorption with formation of blood pigments.  

 

2. Cyst formation after resorption of blood.  

 

3. Encapsulation and germination connective tissue 
of hematoma (organization).  

 

4. Calcification  

 

5. Ossification 

 

6. Accession infection and suppuration. 





Thrombosis 



Definition 

• Thrombus – a blood clot. 

• Thrombosis – a pathological process 

whereby there is formation of a blood clot 

in uninjured vasculature or after 

relatively minor injury. 



HEMOSTASIS 
• OPPOSITE of THROMBOSIS 

– PRESERVE LIQUIDITY OF BLOOD 

– “PLUG” sites of vascular injury 

 

• THREE COMPONENTS 

– VASCULAR WALL, i.e., endoth/ECM 

– PLATELETS 

– COAGULATION CASCADE 



ENDOTHELIAL 

INJURY 

ABNORMAL 

BLOOD FLOW 
HYPERCOAGULABILITY 

THROMBOSIS 



Endothelial Injury 

• Dominant factor 

• Sufficient as the sole factor 

• Examples include 

– Myocardial infarction 

– Ulcerated atheromatous plaques 

– Hemodynamic injury such as hypertension, 
turbulent flow over heart valves 

– Endotoxins, inflammation, etc 



Abnormal Blood Flow 

• Turbulence in arterial flow as a result of changes 
in the diameter of the vessel leading to non-
laminar flow, resulting in:-. 

• Platelet coming into contact with endothelium. 

• Prevent dilution by fresh flowing blood of 
activated clotting factors. 

• Retard inflow of clotting factor inhibitors. 

• Promote endothelial cell activation predisposing 
to local thrombosis. 

 



Hypercoagulability 

• Alteration of the coagulation pathway 

that predisposes to thrombosis 

• Higher viscosity of blood changing the 

flow dynamics of blood 



COAGULATION “CASCADE” 

• INTRINSIC(contact)/EXTRINSIC(TissFac) 

• ProenzymesEnzymes 

• Prothrombin(II)Thrombin(IIa) 

• Fibrinogen(I)Fibrin(Ia) 

• Cofactors 

– Ca++ 

– Phospholipid (from platelet membranes) 

– Vit-K dep. factors: II, VII, IX, X, Prot. S, C, Z 

 



 



 



Classification of Thrombi 

• Anatomical 

– Cardiac 

– Arterial 

– Venous 

– Capillary 

• Morphological 

– White (Pale (platelet 

thrombus) 

– Red (RBC thrombus) 

– Mixed (intermittent 

layers) 

 



THROMBUS MORPHOLOGY 

1. white thrombus (fibrin + Pl + Le) is formed slowly 
with rapid blood flow (usually in the arteries);  

 

2. red thrombus (fibrin + Pl + Er) formed rapidly at 
slow blood flow (usually in the veins);  

 

 

3. mixed thrombus: combination of white and red 
(layered thrombus) – consists of attached to the 
vessel wall head (white thrombus), body (mixed 
thrombus) and tail (red thrombus) – usually in veins 
and aneurysms.  



 



 

 

• Parietal thrombus in aorta. 

 

 

 

 

 

•  Obstructive thrombus.  



Types of thrombus 

White thrombus 

Red thrombus 



 



 • Red thrombus 



Head  

Body 

Tail  

Parietal mixed thrombi in aorta 



Thrombosis of the 

descending aorta 

extending from the 

origins of the renal 

arteries down to the 

iliac vessels 

Renal 

Artery 

Iliac 

Artery 

Thrombus 



A mixed thrombus  

Red thrombus 

Pale thrombus 



Venous Thrombosis 

• Two distinct types 

 

– Phlebothrombosis – predisposes to 
thromboemboli to lungs 

 

 

• Thrombophlebitis – unusual to have 
associated pulmonary thromboemboli 



Mixed thrombus 



Arterial thrombosis 

  

  



 

 

• Thrombosis of coronary 

artery 

 

 

 

 

• Thrombosis of internal 

carotid artery 



Phlebothrombosis 



Phlebothrombosis 



Cardiac thrombosis 

  

  



                           Thrombosis of veins 

 • Thrombosis 

of superficial 

and deep 

veins of the 

lower limb.  



Venous thrombosis 

 



Effects of Thrombosis 

• Dependent on location and degree of 

vascular occlusion. 

• Effects also dependent on the 

availability of collateral blood supply 

and susceptibility of area of supply to 

interruption of blood supply. 



THROMBOSIS OUTCOMES 

• Favourable: 

 1. aseptic autolysis, 

2. organization with sewage and vascularization,  

3. petrification (phlebolit/veinstone)  

• Unfavorable: 

 1. septic autolysis  

2. thrombobacterial embolism (sepsis),  

3. thromboembolism.  

4. propagation 



 



Fate of a Thrombus 

Diagram from Robbins Pathologic Basis of Diseases 



Propagation of Thrombus 



 



 



 



Outcomes of thrombosis 

 
• Organization of 

thrombus 

 

 

 

 

 

 

 



 

 

• Organization of 

thrombus.  



 



Outcomes of thrombosis 

• Organization and 

canalization of thrombus; 

 

• Vascularization of 

thrombus 



 



 



Embolism 

• Embolism is a pathological process that is 
characterized by circulation in the blood or 
lymph of substrates (emboli) that do not 
occur normally and which can cause acute 
occlusion of the vessel with an impaired 
blood supply to the organ or tissue.  

 

Directions of embolus movement:  

1. Direct or orthopedic embolism;  

2. Paradoxical embolism;  

3. Retrograde embolism.  



1. Direct embolism 

• May be in three directions:  

1) from the venous system of the great circle of blood 
circulation and the right parts of the heart -> into 
the vessels of the small circle of blood circulation,  

 

2) from the pulmonary veins, the left half of the heart 
and the aorta -> in the artery of the great circle of 
blood circulation (heart, brain, kidneys, spleen, 
intestine, limbs),  

 

3) from the branches of the portal system -> to the 
gate system.  



2. Parodoxal embolism - with an uninfected oval 

hole, the presence of a defect of the interatrial or 

interventricular septum with discharge of blood 

from the right heart to the left, a paradoxical 

embolism of the large circulation can be observed, 

bypassing the pulmonary vessels.  

 

 

3. Retrograde embolism - when the movement of 

the embolus obeys not the hemodynamic laws, 

but the force of gravity of the embolus.  



Embolism 

 • Movement of the 

embolus (direct 

embolism).  



Direct and parodoxal embolism 
a. pulmonalis 

v. cava 

v. cava 

aorta 

Parodoxal embolism 

Direct embolism 



Types of embolism 

• Pulmonary 

• Air 

• Fat 

• Amniotic fluid 

• Septic 

• Tumour 

• Others 



Emboli 

• Pulmonary thromboemboli 

• Fat emboli 

• Marrow emboli 

• Air emboli 

• Gas emboli 

• Amniotic fluid emboli 

• Others – foreign bodies e.g. glass, metal 
fragments (even occasionally bullets), etc. 



Embolism 

 

 

• Thromboembolism of 

brain artery 



Pulmonary Thromboembolism 

• Probably the most common form of 

embolism. 

• Emboli derived from thrombosis of deep 

veins of the lower limbs. 

• Predisposing factors include prolonged 

immobility, dehydration, etc. 



Pulmonary Thromboembolism 

 

 



Pulmonary Thromboembolism 

 

 

 



Pulmonary 

Thromboem

bolism 
 

 

• Hemorrhagic lung 
infarction;  

 

• Organized 
thromboembolism in 
the lumen of the 
pulmonary artery  



Fat Embolism 

• Commonly found at autopsies 

• Often associated with injuries to adipose 
tissues, long bones and stressful states 

• May be quite asymptomatic 

• Can however lead to extensive occlusion of 
vessels leading to hemorrhagic infarcts  



Fat Embolism 

 

 

 

 

 

 

 

 

 

 

 



Fat emboli stained red  



Fat embolism involving  

glomeruli of  kidney 



Marrow Embolism 

• Often seen together with fat embolism in 

particular following fractures of long 

bones. 

 

• Also quite commonly found after fractures 

of ribs during cardiopulmonary 

resuscitation. 



Marrow emboli 



Air-embolism 

 

 

 



Gas-embolism 

• Associated with “high-pressure” activities 

or work, e.g.. Scuba diving, compression 

chamber workers, etc 

 

• Gases are dissolved in the blood at high 

pressures, sudden decompression allows 

the gases to form bubbles within the 

vascular system, leading to obstruction 



Gas-embolism 

• When large quantities of gases/air 

collects in the right heart (usually 

more than 100 ml), the pumping 

action of the heart together with the 

blood plasma and air/gas mixture will 

lead to frothing and obstruction to the 

blood flow and death. 



Amniotic Fluid Embolism 

• Associated with high mortality. 

 

• Contents of the fetal amniotic sac is forced into the 

maternal circulation often during induced labour. 

 

• The squames and other material in the amniotic 

fluid is believed to lead to an anaphylactic type 

reaction with resultant disseminated intravascular 

coagulopathy and death due to shock. 



Embolism 

• Amniotic Fluid Embolism 



Amniotic fluid emboli (squames) 



Embolism – other forms 

• A variety of material may give 

rise to emboli, e.g. Foreign 

objects such as glass, bullets, 

etc. 

• Tumor and bacteria may give 

rise to tumor and septic emboli. 



Tissue embolism (tumorous embolism) 

  

  

http://upload.wikimedia.org/wikipedia/commons/b/b2/Tumor_embolus_in_the_main_pulmonary_artery.jpg


Tissue embolism and metastasis of carcinoma 



Tumor embolus 



Bacterial ambolism and suppurative metastasis 



Effects of embolisation 
• Identical to those of thrombosis 

and governed by similar factors. 



Effects of embolism 

• Dependant on extent of disruption to the 

local circulation and susceptibility of the 

target organ or tissue to such disruption. 



Vascular stasis 

• Hemostasis, 

• lymphostasis.  

 

• Hemostasis (from Latin stasis) is a slowdown, right up to a 
complete stop, of the blood flow in the vessels of the 
microcirculatory bed (in capillaries and venules with 
enlarged lumen, clumping of erythrocytes into 
homogeneous columns).  

 

• A short-term stop of blood is reversible, prolonged blood 
arrest -> persistent stasis -> formation of hyaline thrombi, 
increased capillary permeability and venules, edema, 
bleeding.  



Vascular stasis 

1. A blood stasis may be preceded by venous 

plethora (stasis stasis) or ischemia (ischemic 

stasis).  

 

2. S. can occur under the influence of endo- and 

exogenous causes as a result of the action: 

infections (eg, malaria, typhus), various chemical 

and physical agents on tissues (high temperature, 

cold), leading to a violation of the innervation of the 

microcirculatory bed, at infectious-allergic and 

autoimmune (rheumatic diseases) diseases, etc.  



Vascular stasis 

• Characteristics:  

• stopping blood in the capillaries and 

venules with enlarging the lumen and 

gluing the erythrocytes into homogeneous 

columns - this distinguishes stasis from 

venous hyperemia.  

 

• Hemolysis and blood clotting do not occur.  



Vascular stasis 



• Sludge is a phenomenon of gluing together red 
blood cells not only in capillaries, but also in 
vessels of various calibers, including veins and 
arteries.   

 

• a synonym for intravascular aggregation of 
erythrocytes.  

 

• S. is observed with a variety of infections, 
intoxication due to increased adhesiveness of 
red blood cells, changes in their charge.  

 

• Macroscopically - putty-like thick blood in the 
arteries and veins.  



Lymphostasis  

• it is the stagnation of lymph that occurs as a result of 
mechanical, resorptive or dynamic insufficiency of lymph 
circulation.  

 

1. Mechanical failure - with increased venous pressure, 
compression or blockage of lymph vessels, extirpation of 
lymph nodes, spasm of lymphatic collectors.  

2. Dynamic failure - if there is a discrepancy between the 
excess fluid in the interstitium and the rate at which it is 
withdrawn.  

3. Resorption insufficiency is caused either by a violation of 
the permeability of the lymphatic capillaries, or by a change 
in the composition of the tissue proteins.  



Lymphostasis 

• General lymphostasis develops with a significant 

increase in venous pressure.  

 

Outcomes of lymphostasis:  

1. lymphedema,  

2. heel cysts,  

3. lymphatic fistula,  

4. lymphovenous shunts,  

5. lymphogenous sclerosis of tissue,  

6. formation of lymphatic follicles 

(immunocompetent structures).  



 

• Lymphedema . 



 

 

• Chylious ascites . 



• Leukostasis - a cluster of granulocytes 

inside the vascular bed: in venules, 

capillaries. Leukostasis is not uncommon 

in shock and accompanied by 

leukodiapedesis.  



Ischemia 

• Types: 

1.  circulatory and  

2. ischemia of deactivation of organs before their 
transplantation.  

 

• Types of circulatory ischemia (depending on 
the causes and conditions of occurrence):  

1) Obstructive ischemia  

2) Obturation ischemia  

3) Compression anemia  

4) Angiospastic (reflex) ischemia  

5) Redistributive ischemia  



Signs of ischemia 

1. blanching of ischemic tissues, organs or parts of the body,  

2. decrease in temperature,  

3. violation of sensitivity (numbness, tingling),  

4. pain syndrome,  

5. decrease in the rate of blood flow and body volume,  

6. Reduction of arterial pressure in the area of ​​the artery, 
located below the obstacle,  

7. lowering the oxygen tension in the ischemic region,  

8. reduction of interstitial fluid formation,  

9. decrease in tissue turgor,  

10.dystrophic and necrotic changes with impaired function of 
the organ or tissue.  



ischemia 

 

http://en.wikipedia.org/wiki/File:Ischemia.JPG


Shock 

 = systemic hypoperfusion due to reduction of 

cardiac output / effective blood volume 

circulation 

• hypotension  cellular hypoxia 

• features – hypotension, tachycardia, tachypnea, 

cool cyanotic skin (x septic s. – warm) 

• initial threat + shock manifestations in organs 

• prognosis 

– origin + duration 



Shock 

• 1. cardiogenic – failure of myocardial pump 
– myocardial infarction, arrhythmias 

– pulmonary embolism 

• 2. hypovolemic - inadequate blood/plasma 
volume 
– hemorrhage 

– fluid loss (vomiting, diarrhoea, burns, trauma) 

• 3. septic – vasodilation + endothelial injury 
– Gram+, Gram- bacteria 

• 4. neurogenic - loss of vascular tone 
– spinal cord injury 

• 5. anaphylactic – IgE–mediated hypersensitivity 



Shock - stages 

• progressive disorder  multiorgan failure  
death 

• 1. non-progressive 
– compensatory mechanism (neurohumoral) activation 

– centralization of blood circulation 

• 2. progressive 
– tissue hypoperfussion – metabolic dysbalancies 

• 3. irreversible 
– incurred cellular damage + tissue injury 

– death 



Shock 

 



 



Shock - morphology 

• brain - ischemic encephalopathy  
– tiny ischemic infarctions (border zones) 

• heart  
– subendocardial hemorrhage + necroses, contr. bands 

• kidney - acute tubular necrosis (shock kidney) 
– pale, edematous 

– tubular epithelium necroses  granular casts  

• lung – diffuse alveolar damage (shock lung), 
ARDS 
– heavy, wet 

– congestion + edema + hyaline membranes 



Shock - morphology 

• adrenal gland  

– lipid depletion 

• GIT – hemorrhagic enteropathy 

– mucosal hemorrhages + necroses 

• liver  

– fatty change, central necrosis 



 



 



Shock lungs 

 



Shock lungs 

 



Shock kidney 

 



Shock kidney 

 



 



 



Ischaemia 

• Transient 

• Insufficient blood supply 



Infarction 

• Cell death due to prolonged ischaemia  

• Irreversible 



Mural 

thrombus of the 

left ventricle 

commonly seen 

after 

transmural 

infarction 



Occlusive 

thrombus or 

emboli of cerebral 

artery leading to 

hemorrhagic 

infarct of internal 

capsule region 



Chronic insufficient blood supply leading to atrophy 



Patchy areas of gangrene of left foot 



Bilateral gangrene of feet. 



Wedged shaped area of infarct of the liver 



Hemorrhagic infarcts of small bowels 



Coil of thromboemboli of the pulmonary trunk 



Saddle thrombus of the pulmonary trunk 

Often leads to sudden death. 



Pulmonary 

thrombus – 

organised 

 



Hemorrhagic 

infarcts of the 

lung 


