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HAEMOSTASIS



Haemostasis

* The term haemostasis means prevention of blood loss.

* Haemostasis is the process of forming clots in the walls of damaged

blood vessels and preventing blood loss while maintaining blood in a fluid

state within the vascular system.



Mechanism
Haemostasis involves 4 main steps:

1. Vascular spasm.

2. Platelets reaction.

3. Formation of  the platelet plug.

3. Blood coagulation.







I-Vascular spasm

- A vasospasm is the narrowing of  the arteries caused by a persistent 
contraction of  the blood vessels, which is known as vasoconstriction.

- Reduces the flow of  blood from an injured vessel.

Cause:

1- Sympathetic reflex.

2- Release of  vasoconstrictors (TXA2 and serotonin) from platelets that 
adhere to the walls of  damaged vessels.  







II- Platelet plug formation

Mechanism:

- Platelet adherence.

- Platelet activation.

- Platelet aggregation.











Platelets
• Produced in the bone marrow by fragmentation of the cytoplasm of

megakaryocytes (1000-5000/cell).

• 1/3 of marrow output of platelets is trapped in spleen (splenectomy?)

• Normal count: 150,000-400,000/µL (250,000)

• Life span 7-10 days.

• Removed from circulation by tissue macrophage system mainly in

spleen.

• Thrombopoietin: major regulator of platelet production (produced by

liver and kidney).

• It increases no. & rate of maturation of megakaryocytes.



Functional characteristics of platelets

• The cell membrane of platelets contains:

– A coat of glycoprotein (receptors) that cause adherence to injured 

endothelial cells and exposed collagen.

– Phospholipids that play an important role in blood clotting.



• Their cytoplasm :
Contains:

Contractile proteins (actin & myosin).

Dense granules, which contain substances that are secreted in

response to platelet activation including serotonin & ADP.

 α-granules, which contain secreted proteins e.g., platelet-

derived growth factor (PDGF) which stimulates wound healing,

fibrin stabilizing factor (factor XIII) and other clotting factors.

Can store large quantities of Ca++.



Mechanism of  platelet plug formation

* Platelet adhesion: When a blood
vessel wall is injured, platelets
adhere to the exposed collagen
and von Willebrand factor in the
wall via platelet receptors →
Platelet activation.

*Activated platelets release the
contents of their granules
including ADP and secrete
TXA2 → activating nearby
platelets to produce further
accumulation of more platelets
(platelet aggregation) and forming a
platelet plug.













Blood Coagulation

- The clotting mechanism involves a cascade of reactions in which clotting
factors are activated.

- Most of them are plasma proteins synthesized by the liver (vitamin K is
needed for the synthesis of factor II, VII, IX and X).

- They are always present in the plasma in an inactive form.

- When activated they act as proteolytic enzymes which activate other inactive
enzymes.

- Several of these steps require Ca++ and platelet phospholipid.
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Blood Coagulation
• The ultimate step in clot formation is the conversion of  fibrinogen → fibrin.



Factor X can be activated by reactions 

in either of  2 systems:

An Intrinsic system.

An Extrinsic system



Intrinsic pathway

- The initial reaction is the conversion of inactive factor XII to

active factor XIIa.

- Factor XII is activated in vitro by exposing blood to foreign

surface (glass test tube).

- Activation in vivo occurs when blood is exposed to collagen

fibers underlying the endothelium in the blood vessels.





Extrinsic pathway
- Requires contact with tissue factors external to blood.

- This occurs when there is trauma to the vascular wall and surrounding
tissues.

- The extrinsic system is triggered by the release of tissue factor
(thromboplastin from damaged tissue), that activates factor VII.

- The tissue thromboplastin and factor VII activate factor X.







Clot retraction

- Clot formation is fully developed in 3-6 min.

- Contraction of platelets trapped within the clot shrinks the fibrin

meshwork pulling the edges of the damaged vessel closer together.

- During clot retraction serum is squeezed from the clot.









Coagulation 

disorders

Hypercoagulability states.

Bleeding disorders.

Bleeding associated with vascular 
disorders.

Disseminated intravascular 
coagulation.





1. Hypercoagulability state

• Represents an exaggerated form of  hemostasis that predisposes to thrombosis and 
blood vessel occlusion which could be venous (most common), arterial or both

• It can be inherited or acquired

• It can be divided into:

• Increased platelet function.

• Increased clotting activity.



Increased platelet function
• Increased platelet count:

• Reactive disorders (iron-deficiency anemia (children), splenectomy, cancer, chronic

inflammatory conditions such as RA and Crohn’s).

• Myeloproliferative disorders (polycythemia vera).

• Endothelial injury

• Atherosclerosis.

• Elevated blood lipid and cholesterol level.

• Smoking.

• Central venous catheters.



Accelerated activity of  the clotting system

• Inherited disorders (primary)

• Mutation in factor V gene (factor V Leiden)

• Mutation in the prothrombin gene

• Acquired (secondary)

• Immobility or prolonged bed rest

• Oral contraceptive agents and pregnancy

• Myocardial infarction

• Heart and respiratory failure

• Malignant diseases

• Antiphospholipid antibody syndrome (venous and arterial thrombi)



2. Bleeding disorders

• Could be due to:

• Platelet disorders

• Thrombocytopenia

• Impaired platelet function

• Coagulation disorders

• Inherited disorders

• Acquired disorders



Platelet disorders

• Normal platelet count is 150,000-400,000/μl (250,000).

• Decrease in platelet level below 100,000/μl.

• Spontaneous bleeding occurs if  the platelet count falls below 20,000/ μl.

• Platelet deficiency will appear as bleeding in certain areas of  the body 

including:

• Cutaneous bleeding as purple areas of  bruising and pinpoint hemorrhages.

• Nose and mouth bleeding.

• Bleeding from GIT and uterine cavity.

• Intracranial bleeding is very rare even with severe thrombocytopenia.



Causes of  thrombocytopenia

• Inadequate platelet production (bone marrow dysfunction).

• Excess pooling of  the platelet in the spleen.

• Excess platelet destruction (thrombocytopenia).

• Defect in von Willebrand factor.

• Drug induced thrombocytopenia (sulfonamides, quinine, quinidine, 

heparin).



Coagulation disorders
• Inherited: Defect in one or more of  the clotting factors.

• Hemophilia A: factor VIII deficiency which is either insufficient or defected.

• Characterized by bleeding in soft tissue, GIT, and joints which produces inflammation of  

the synovium, with acute pain and swelling.

• Aspirin and NSAIDs should be avoided.

• Treated by facto VIII replacement therapy.

• Von Willebrand disease: hereditary deficiency or defect in vWF.

• It is important in binding the platelets to collagen in blood vessels.

• Stabilize factor VIII by binding in the circulation and preventing its proteolysis.



Coagulation disorders

• Acquired: 

• Liver disease: affect the synthesis of  the clotting factors and 

storage of  vitamin K.

• Gallbladder disease: impair vitamin K absorption (a fat-soluble 

vitamin).

• Any disease that impairs vitamin K in body.



3. Bleeding associated with a vascular disorder

• This occurs due to structurally weak vessel wall or because of damage to the vessel by

inflammation or immune system.

• Platelet count and other tests for coagulation factors is normal but easy bruising and spontaneous

appearance of pinpoint and purpura of the skin and mucous membrane is common.

Could be caused by:

• Vitamin C deficiency (collagen synthesis).

• Cushing syndrome (protein wasting and loss of vessel tissue support due to excess cortisol).

• Senile purpura (bruising in elderly due impaired collagen synthesis).



4. Disseminated intravascular coagulation

• Characterized by widespread coagulation and bleeding.

• Massive activation of the coagulation sequence leads to fibrin deposition in the
microcirculation of the body.

• As a consequence of the thrombotic process, the consumption of platelets and
clotting factors and the activation of plasminogen will lead to hemorrhagic
diathesis.

• It can be due to the activation of the intrinsic (endothelial injury) or extrinsic
(tissue injury) pathway.
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