
Introduction to Hemostasis

Primary Hemostasis - Blood Vessels and 
Platelets



What is hemostasis?
○ The maintenance of 

circulatory bleeding and 
clotting through a balanced 
process of coagulation and 
fibrinolysis.

Bleeding Clotting

Hemostasis



Hemostasis is the highly integrated and 
regulated interaction of: 

Major Systems
○ Blood vessels

○ Platelets

○ Coagulation proteins

○ Fibrinolysis

○ Serine protease inhibitors

Minor Systems
○ Kinin system
○ Complement System



Two stages:
Primary

○ Initial response to vascular 
injury – the platelet plug

Secondary
○ Enzymatic activation of the 

coagulation proteins to 
produce fibrin from 
fibrinogen.



Coagulation 

Steps 1-3 are primary hemostasis.  Steps 4 and 5 are secondary hemostatis  



Before we get into hemostasis let's talk 
about the vascular system.
○ Tunica intima

○ Inner most

○ Single endothelial layer 

○ Tunica media

○ Middle layer

○ Elastic and smooth muscle 

○ Tunica adventitia

○ Outer Most

○ Fibrous connective tissue



Vessel Size comparison
Vessel Size Vessel Size
Aorta 25 mm Vena Cava 20 mm
Artery 4mm Vein 5 mm

Arteriole 30 µm Venule 20 µm
Pre sphincter 

capillary
35 µm Capillary 8 µm



Role of Intact Endothelium

It is THROMBORESISTANT!



Platelet FACTS
• 1 megakaryocyte = 1000-2000 

Platelets
• Maturation time = 5 days
• Life Span = 7-10 days
• BM to spleen = 2 days

• Circulating pool/Active 
Splenic pool

• 70% platelets in circulation
• 30% platelets in spleen for 

exchange
• 150-450 x 109/L @ 2-4 microns



Platelet structure
• Peripheral zone

• Glycocalyx
• Platelet  membrane
• OCS

• Sol-gel zone
• Microtubules and microfilaments

• Organelle zone
• Granules
• Mitochondria
• Dense tubular system



What happens when a blood vessel 
is injured?

○ Vasoconstriction
○ Diversion of blood flow
○ Initiation of contact activation of platelets
○ Contact activation of coagulation cascade



What’s Released from Damaged Vessels?
Coagulation Anticoagulant Fibrinolysis Antifibrinolysis

Collagen
vWF
Tissue factor

Heparin sulfate
PGI2
TFPIs
Thrombomodulin

t-PA PAIs



How do platelets participate in hemostasis?

○ Provide negatively charged phospholipid 
surface for factor X and prothrombin 
activation

○ Release substances that mediate 
vasoconstriction, platelet aggregation, 
coagulation, and vascular repair

○ Providing surface membrane 
glycoproteins to attach to other 
platelets via fibrinogen, collagen, and 
subendothelium

Achieve this via:
○ Shape change

○ Adhesion

○ Aggregation

○ Secretion



Platelet Function
○ Shape Change – pseudopod formation 

and contractions signal intracellular 
activation

○ Adhesion to site of injury via GPIb and 
vWF

○ Aggregation – platelets stick to one 
another via GPIIb/IIIa and fibrinogen

○ Secretion – release of granule contents 
amplifies the platelet response





In Summary

http://www.youtube.com/watch?v=SffnpNxGWb8
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