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Abstract 
 
 
When bleeding from a wound suddenly occurs, the platelets gather at the 
wound and attempt to block the blood flow. The mineral calcium, vitamin 
K, and a protein called fibrinogen help the platelets to form a clot. 
 
A normal platelet count in a healthy person is between 150,000 and 
400,000 per mm3 of blood. Normal platelet counts are not a guarantee of 
adequate function. In some states the platelets, while being adequate in 
number, are dysfunctional. 
 
By using a special method called platelet aphaeresis, whole blood is 
separated into components, and the platelets are removed. The clinical 
response to platelet transfusion can be assessed by measuring the 
increment in platelet concentration achieved in the patient's blood. 
 
The complications of platelet transfusion most frequently result from 
contaminating leukocytes, red cells, plasma proteins and microorganisms. 
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Introduction 
 
When vascular injury first occurs, local factors begin to prepare the site 
for coagulation. In summary local factors cause vasoconstriction in an 
attempt to diminish blood flow and allow the clot to form. Exposed 
collagen attracts platelets which aggregate, become activated and release 
a multitude of granules including adenosine diphosphate (ADP), 
serotonin, thromboxane A2, calcium, clotting and platelet factors and 
hydrolytic enzymes. 
This in turn, attracts more platelets, with the result being a large, 
contracted platelet plug. This primary hemostatic process is necessary but 
is not sufficient to produce a permanent and stable clot. That goal 
depends upon the trombin-mediated deposition of fibrin, which is 
accompanied by the bifid clotting cascade. (1) 

 
Coagulation from platelet abnormalities may result from too few platelets 
or from derangement of function. Abnormally functioning platelets, 
regardless of count will prolong the bleeding time. Disorders of platelet 
function include von Willebrand disease, Bernard-Soulier syndrome and 
Glanzmann's thrombasthenia which are commonly inherited. While 
disorders of platelet release are most commonly caused by exogenous 
administration of the cyclo-oxygenase inhibitors, and may rarely be 
inherited. Failure to release thromboxane A2, ADP, or platelet factor III 
(in storage pool deficiencies) results in abnormal platelet function with 
lack of the second wave of aggregation. (2) 

 
Acquired defects of platelet function as with uremia and alcohol are 
commonly encountered in surgical patients, drugs such as NSAIDs, 
penicillin and cephalosporin antibiotics, alpha-agonists, some tricyclic 
compounds, local anesthetics (including lidocaine) and nitroprusside may 
also induce platelet dysfunction. (3) 

 
Autoantibodies may also have been documented to cause derangement of 
platelet function and thrombocytopenia. (4) 

 
The aim of the study is to review the role of platelets in hemostasis, 
diseases of the platelets, disorders of platelet function and anesthetic 
considerations in patients with platelet disorders. 
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Pathophysiology of Coagulation 
 
 
Coagulation is the third one of the four components of the haemostatic 
process. These four components are vasoconstriction of blood vessels, 
formation of platelet plug, coagulation and clot retraction. 
 
Mechanism of Blood Coagulation: 
There are two theories for blood coagulation. There are the classic and 
the modern theories. 
 
(A) The Classic Theory (Figure 1-1):  
 
When blood vessel is injured and gets in contact with wounded tissues or 
with foreign surface, clotting reactions start. The damaged tissues and 
platelets release a substance called thrombokinase which converts the 
inactive prothrombin into active thrombin in the presence of Ca2+. 
Thrombin converts soluble fibrinogen into insoluble fibrin. Fibrin forms a 
network having blood cells in meshes then forms a red jelly like mass 
called blood clots. The clot then retracts i.e. decreases in volume due to 
contraction of fibrin filaments and squeezes out clear yellow liquid called 
serum. (5) 
 

 
Prothrombin                                       Thrombin 

Thrombokinase 
2+

 Ca 

 
 

Fibrinogen                                           Fibrin 
Thrombin 

  (Soluble)                                          (Insoluble) 
 

Figure 1-1: Classic Theory (5) 
 
 
 
(B) Modern (Enzymatic Cascade) Theory: 
 
It is essentially an extension of the classical theory. More factors are 
needed in this theory (table 1-1). It is the most accepted theory of blood 
coagulation. (6) 
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TABLE 1-1: CLOTTING FACTORS: (6) 
FACTOR NAME 

I Fibrinogen 
II Prothrombin 
III Thromboplastin 
IV Ca2+ 
V Labile factor 
 There is no factor (VI) 

VII Stable factor 
VIII Antihemophilic globulin factor 
IX Christmas factor 
X Stuart-prower factor 
XI Plasma thromboplastin antecedent 
XII Hagemen factor 
XIII Fibrin stabilizing factor  

 
 
This theory suggests 4 stages for clot formation. These stages are: 
 
I) Stage I: 
It is the stage of formation of active thromboplastins which are 
prothrombin activators. There are two independent systems or pathways 
for formation of active thromboplastins. These systems are: 
 
1- Intrinsic or Platelet System (Pathway) of Thromboplastin 
Formation (4-8 Minutes): 
In contact with a foreign surface or injured blood vessels, platelets stick 
together and disintegrate to release certain phospholipids collectively 
known as platelet factor 3. This factor and factor XII, XI, IX, VIII, X and 
V interact to activate each other in certain order as shown in figure (1-2) 
till activated factor V is obtained. Platelet factor 3 reacts with activated 
factor V to produce active platelet thromboplastins (prothrombin 
activators). Ca2+ is needed for these reactions except during activation of 
factor XII (the first step) which is activated by contact with the foreign 
surface. (1) 
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Intrinsic system Extrinsic system 
(platelet system) (tissue system) 

Contact with 
foreign surface 

Contact with 
tissue damage 

XII XIIa 
Tissue factor

XI XIa 

 
Figure 1-2: Mechanism of blood coagulation (enzymatic cascade theory) (6) 

 
 
2- Extrinsic or Tissue System (Pathway) of Thromboplastin 
Formation (12-20 Seconds): 
Tissue damage releases tissue juice containing a tissue factor which 
activates factor VII. Activated factor VII activates factor X, then the 
remaining reactions are the same as for intrinsic pathway (figure 1-2). 
So, both systems (intrinsic and extrinsic) activate factor X and when the 
activated factor X is formed, the coagulation mechanism proceeds rapidly 
and in a common pathway to get the two different types of active 
thromboplastin (platelet and tissue thromboplastin).(1) 
 
II) Stage II: 
It is the stage of activation of prothrombin to thrombin by 
thromboplastins in the presence of Ca2+. (7) 
 
 

IX IXa 

VIII VIIIa 

VII VIIa 

X Xa 

Platelet factor 3 Va V 

Stage I: Formation of platelet and tissue thromboplastins in the presence of Ca2+. 
Stage II: Activation of prothrombin into thrombin by thromboplastins in the 
presence of Ca2+. 
Stage III: Conversion of fibrinogen into soluble fibrin by thrombin. 
Stage IV: Stabilization of soluble fibrin by fibrinogen stabilizing factor (factor 
XIII) in the presence of Ca2+ to insoluble fibrin. 
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III) Stage III: 
It is the stage of conversion of fibrinogen into soluble fibrin clot (soft 
clot) by thrombin. (7) 
 
IV) Stage IV: 
It is the stage of stabilization of soluble fibrin to insoluble fibrin by 
fibrinogen stabilizing factor (factor XIII) in the presence of Ca2+. (7) 
 
 
Factors that Limit Clot Formation to the Injured Site: 
 
In addition to catalyzing the final steps in the coagulation cascade, 
thrombin also exerts a wide variety of effects on the local vasculature and 
inflammation; it even actively participates in limiting the extent of the 
hemostatic process (figure 1-3). Most of these effects are induced via 
binding a family of Protease-Activated Receptors (PARs). The 
mechanism of receptor activation involves clipping the extracellular end 
of the thrombin receptor via the proteolytic activity of thrombin. This 
generates a tethered peptide, which then binds to the rest of the receptor 
and causes the conformational changes necessary to activate the 
associated G-protein. Thus, the interaction of thrombin and its receptor is 
essentially a catalytic process, which explains the impressive potency of 
even relatively small numbers of activated thrombin molecules in 
eliciting downstream effects. (8) 
 

Tissue plasminogen 
PLASMINOGEN

 
Figure 1-3: Plasminogen effect on hemostatic process (8) 

 

PLASMIN 

Factor XIa, XIIa 
Kallikrein 

FIBRIN   FIBRIN  DEGRADATION 
PRODUCTS       

Thrombin-activatable 
fibrinolysis inhibitor THROMBIN       

Plasminogen activator 
inhibitor 1 & 2 

activator (tPA) 

α2 - antiplasmin 

Urokinase α2 - macroglobulin 
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