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Bleeding Disorders



Mechanism of hemostasis



Hemostasis
phases

1. Vascular  phase

2. Platelet   phase

3. Coagulation  phase

4. Fibrinolytic phase 
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• The steps in platelet plug formation :

adhesion, activation, , secretion, aggregation

• Following injury :
1. exposure of blood to subendothelial connective tissue (i.e., collagen) 

promotes initial platelet adhesion particularly in low flow areas. 

2. endothelial cells to synthesize and secrete von Willebrand factor (vWF), 
which promotes platelet adhesion particularly in high flow injury sites

12/6/2025 Dr.Fahimeh Anbari



12/6/2025 Dr.Fahimeh Anbari



12/6/2025 Dr.Fahimeh Anbari



Laboratory Tests



• intrinsic pathway measured by
activated partial thromboplastin time
(aPTT)

• extrinsic pathway measured by
prothrombin time (PT);

• conversion of fibrinogen to fibrin
measured by thrombin time (TT).

• Other proteins (prekallikrein & high-

molecular-weight kininogen) participate in 
the contact activation phase but are 
not considered coagulation factors.  
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• PT:   11-15 s

• PTT:  25-35 s

• TT:    9-13s

• PC:  150000-400000
✓50,000 and 100,000 (severe trauma)

✓below 50,000 (minor trauma)

✓below 20,000 (spontaneous bleeding)
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Bleeding Disorders



Acquired 
bleeding 
disorders

Congenital 
bleeding 
disorders



Acquired bleeding disorders
• Vascular disorders

• Acquired Platelet disorders:

-Qualitative

-Quantitative

• Acquired Coagulation Disorders
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• Scurvy  :vitamin C deficiency 

• Drug-induced vasculitis 

• Behçet disease

• Drug-induced vasculitis 

• Erythema multiforme
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1-Acquired thrombocytopenia

2-impaired platelet production :

Acquired bone marrow disorders

3-increased platelet destruction  

4-abnormal distribution of the platelets 



• Drugs
Aspirin ,NSAID

Anticoagulants ,fibrinolytics 
Oncologic drugs 

• Hematologic disorders
Leukemias 

• Systemic disorders
Uremia,

Chronic liver disease 

HIV Infectio
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1. Anticoagulation drugs

2. Fibrinolytic drugs

3. Vitamin K deficiency 

4. Liver disease

Chronic renal failure  
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Antiplatelet Therapy 

• Platelets are an important contributor to arterial thrombi or emboli

• Antiplatelet drugs :

the primary or secondary prevention of vascular events (i.e., coronary, 
cerebral, or peripheral vascular events)

• aspirin, dipyrimadole,

• influencing platelet adhesion, aggregation, or secretion
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• Aspirin is the least expensive, most widely used, and most studied 
antiplatelet drug. 

• irreversibly inhibiting COX-1 in platelets( preventing synthesis of 
thromboxane A2) impairing platelet secretion and aggregation.

• Upon discontinuation aspirin’s activity lasts for the life of the platelet 
approximately 7-10 days
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• Dipyridamoles : 

inhibit activation and aggregation of platelets 

1-ticlopidine, clopidogrel:   Permanently inhibit P2Y12 

(antiplatelet effect is reversed in 5-7 days following discontinuation)

2-cangrelor , ticagrelor:  Reversibly inhibit P2Y12 

(antiplatelet effect is reversed in 3-5 days following discontinuation)
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Anticoagulant Therapy 
1-prevention and treatment of arterial and venous thromboembolism:

• deep vein thrombosis (DVT) 

• pulmonary emboli (PE)

2- prevention of stroke in patients with atrial fibrillation

• heparin and it’s derivatives, 

• vitamin K antagonists,  

• direct oral anti- coagulants (DOACs) 
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• Heparin  inhibits factor Xa and thrombin equally. 

• requires monitoring with aPTT. 

• Standard heparin has a half-life of 1e2 h. 

• Low-molecular-weight heparin (LMWH) :longer half-life 2-4 h
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• The vitamin K antagonists (i.e., warfarin) :

inhibit the biosynthesis of vitamin K dependent coagulation proteins     
(factors VII, IX, and X and prothrombin).

• Therapeutic anticoagulation with warfarin takes 4-5 days. 

• INR is used to monitor patients on warfarin therapy. 
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DOACs include :

• direct thrombin inhibitors (dabigatran) 

• factor Xa inhibitors 

(rivaroxaban, apixaban, edoxaban, and betrixaban). 
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THANK YOU



Acquired 
bleeding 
disorders

Congenital 
bleeding 
disorders



Congenital bleeding and 
thrombotic disorders

• Vascular Wall Alterations
-Osler-Weber-Rendu syndrome

• Disorders of Platelet Function:
-von Willebrand disease

• Thrombocytopenic Purpuras

• Disorders of Coagulation:
-Hemophilia A ( factor VIII)

-Hemophilia B (factor IX)

• Hypercoagulable States
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Clinical presentation

• The most common objective findings in patients with genetic 
coagulation disorders :

• ecchymoses,

• hemarthrosis, 

• dissecting hematomas 
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Most common bleeding disorders

• Von Willebrand disease
The most common inherited bleeding disorder

• Hemophilia (Factor VIII deficiency)
The most common inherited coagulation disorder

• Idiopathic Thrombocytopenic Purpura(ITP)



von Willebrand disease

• von Willebrand factor (vWF(:
✓attach platelets to damaged vascular wall tissues 
✓carry factor VIII in circulation

• Bleeding in von Willebrand disease due to :

✓ lack of platelet adhesion to endothelium 
✓ deficiency of factor VIII 
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• Type 1 is the most common form 
• accounts for about 70%-80% of cases. 

• The greater the deficiency of vWF in type 1 disease, the more likely it is that 
signs and symptoms of hemophilia A will be found. 

• Type 2A is responsible for 15%-20% of cases. 

• Type 3, which is rare, leads to severe deficiency of vWF and FVIII
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Clinical Presentation Signs and Symptoms
❑Mild variants :

• history of cutaneous and mucosal bleeding

• bleeding occurs only after surgery or trauma

❑more severe forms (low factor VIII levels ):
• hemarthroses and dissecting intramuscular hematomas. 

• spontaneous epistaxis or oral mucosal bleeding

• Serious bleeding after trauma or surgical procedures

• Patients with mild forms of the disease may have a negative history 
for bleeding problems
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Laboratory and Diagnostic Findings

❖The diagnosis of vWD requires laboratory investigation.

❑ Screening laboratory tests may show:
• prolonged aPTT, 

• normal or slightly reduced platelet count, 

• normal PT, 

• normal TT. 
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Patients appropriate for testing

• physical examination. 

• lifelong history of platelet- type bleeding symptoms 

• positive family history of bleeding are. 

• For patients thought to have an inherited disorder, testing for von 
Willebrand disease should be done initially

• approximately 1% of the population has the disorder.

• laboratory tests show a low platelet count, large platelets, faulty 
platelet adhesion, and poor aggregation with ristocetin
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•BernardeSoulier Syndrome:
✓disorder of platelet adhesion to vWF
✓ lack of GP Ib on platelet membrane
✓platelets unable to bind to vWF thus unable to adhere to 

subendothelium

•Glanzmann thrombasthenia: 
✓disorder of platelet aggregation
✓ abnormality of complex GP IIb/IIIa  on platelet membrane
✓platelets adhere to the subendothelium but not to fibrinogen 
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BernardeSoulier Syndrome

large and defective platelets unable to interact with vWF. 

• . Classic clinical findings :

• epistaxis, easy bruising, mucous membrane bleeding, perioperative 
bleeding, and menorrhagia. 

• Ecchymosis and gingival and GI bleeding may occur.
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Glanzmann thrombasthenia :

• increased incidence :

Indians, Iranians, Iraqi, Jews, Palestinian ,Jordanian Arabs

• The recurrent features of GT :
epistaxis, easy bruising, oral and gingival hemorrhage, GI bleeding, 

perioperative bleeding, hemarthrosis, and menorrhagia. 

• Patients often experience bleeding from minor cuts and trauma. 
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Hemophilia A
❖Deficiency or a defect of factor VIII. 

• Normal homeostasis requires at least 30% factor VIII activity. 

• Symptomatic patients usually have factor VIII levels below 5%. 
• 5% - 30% :mild (40% of patients with hemophilia A). 

• 1% - 5% : moderate (40% of patients), 

• less than 1% of normal  activity :severe (20% of patients).

• Most affected patients are males who will demonstrate various 
aspects of bleeding
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• The  most characteristic bleeding :

hemarthrosis, which often develop without significant trauma (Fig. 25.8).

❑Severe hemophilia :
• severe, spontaneous bleeding, with common findings including hemarthrosis, ecchymoses, 

soft tissue hematomas (Figs. 25.9 and 25.10), gastrointestinal and genitourinary bleeding. 
• Spontaneous bleeding from the mouth, gingivae, lips, tongue, and nose

❑Moderate hemophilia :
• moderate bleeding with minimal trauma or surgery. 
• Hemarthrosis and soft tissue hematomas occur less often.

❑mild hemophilia :
• mild bleeding after major trauma or surgery.
• Hemarthrosis and soft tissue hematomas are seldom found in these patients. 

• The onset of excessive bleeding usually is delayed; at the time of surgery or 
injury, hemostasis appears to be normal, but bleeding of sudden onset and 
serious proportions may develop several hours or even several days later. 

12/6/2025 Dr.Fahimeh Anbari



Laboratory and Diagnostic Findings

❑Screening tests show 
• prolonged aPTT, 

• normal PT, 

• normal platelet count (except in some cases of von Willebrand disease) 
indicate a problem in the intrinsic pathway. 

❑The next step is  mixing tests 
• Normal:then the specific missing factor is identified by specific assays.

• abnormal:tests for inhibitor activity (antibodies to the factor)

12/6/2025 Dr.Fahimeh Anbari



Hemophilia B In hemophilia B (Christmas 
disease)
• deficient or defective  factor IX 

• X-linked recessive trait 

• Severe disease :less than 1% of normal amounts of factor IX, is less 
common than in hemophilia A. 

• Clinical manifestations of the two disorders are identical.

• Screening laboratory test results are similar for both diseases

• Specific factor assays for factor IX establish the diagnosis. 
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Laboratory and
Diagnostic Findings



❑initial screening of possible acquired bleeding disorders  :
• complete blood count, (CBC)

• activated partial thromboplastin time (aPTT): 25 to 35 

• prothrombin time (PT): 11-15 s. 

• thrombin time (TT) : 9-13 s. ……… abnormal :more than16-18 s

• platelet count(PC)

❑platelet count (normal range: 150,000 to 450,000/mL of blood) 
• 50,000 - 100,000 :excessive bleeding only with severe trauma. 

• below 50,000: bleed excessively with minor trauma. 

• below 20,000:spontaneous bleeding.
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The partial thromboplastin time (PTT) is the best single screening test 
for coagulation disorders, 

• intrinsic system (factors VIII, IX, XI, and XII) 

• common pathway (factors V , X, II, fibrinogen). 

• prothrombin time (PT) :

extrinsic pathway (factor VII) 

common pathway (factors V ,X, II, fibrinogen)
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THANK YOU



Suspicion of bleeding disorders 



• Bleeding occurring after the extraction of teeth may be the first 
evidence of mild coagulation disorders 

(hemophilia A, hemophilia B, vWD variants with factor VIII deficiency)

• Spontaneous gingival bleeding and petechiae usually are found in 
patients with genetic platelet disorders or HHT.

• Hemarthrosis of the temporomandibular joint is a rare finding in 
patients with genetic coagulation disorders
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• The dentist should use these four methods to assess risk of a 
potential bleeding problem.

❑ A thorough history 

❑ Physical examination 

❑ Screening clinical laboratory tests

❑ Observation of excessive bleeding following an invasive procedure 
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The history should include questions on the following topics:

1. Presence of bleeding problems in relatives 

2. Excessive bleeding after operations/surgical or dental procedures.

3. Excessive bleeding after injury or trauma

4. Current use of antithrombotic drugs, or other drugs linked to bleeding

5. Past and present illness or other diseases associated with bleeding

6. Occurrence of spontaneous bleeding
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Physical Examination

• The dentist should inspect the exposed skin and oral mucosa  for 
signs:

petechiae, purpura, ecchymoses, 

spider angiomata, telangiectasias, 

jaundice, pallor, cyanosis
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Lab tests to order
• No routine presurgical screening is needed to rule out bleeding 

disorders in patients with a negative history and clinical findings  
before low- risk dental or surgical procedures

• PC ,PT , PTT, TT   

• PBS,CBC
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How to manage  patients with bleeding disorders 
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Treatment Planning Modifications



Low-risk procedures 

• local anesthetic infiltrations and blocks, 

• restorative, endodontic, prosthodontic 
procedures,

• <3 un-complicated dental extractions,

• implant placement,

• periodontal surgery, 

• subgingival scaling/root planning

• biopsy procedures, 

High-risk procedures

• major surgery typically 
performed by specialists

• complicated and multiple 
extractions with flaps,

• orthognathic surgery,

• oncologic resection,

• reconstructive surgery
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Considerations for Patients on 
Antithrombotic Agents



Antiplatelet Therapy

❖patients who take single or dual-antiplatelet drugs:

• low-risk dental procedures/surgery: 
✓be maintained on their medication(s) 

local hemostatic techniques 

• high-risk procedures/surgery  :

✓ risk assessment 

✓defer elective surgery until antiplatelet therapy is adjusted 

or 

✓briefly discontinued.
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Anticoagulant Therapy

• guidelines universally support the continuation of oral 
anticoagulation therapy (i.e., warfarin or DOACs) for minor 
dental/surgical procedures at low risk for causing bleeding
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Warfarin
• monitoring by INR (therapeutic window  INR of 2-3.5 ):

• minor procedures can be performed with local hemostatic measures 

• preoperative INR outside of the window :

warfarin adjust by the physician

• In emergencies:

reversed with vitamin K, prothrombin complex concentrates, or fresh    
frozen plasma.
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• drugs that can increase warfarin levels:

• reducing the intestinal absorption of vitamin K (e.g., clindamycin and 
amoxicillin),

• inhibiting it’s metabolism (i.e., metronidazole, azole antifungals, and 
carbamazepine). 
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DOAC

• Testing and monitoring parameters for the DOAC drugs have not yet 
been established

• Emergency reversal of DOACs may be possible following infusion of 
prothrombin complex concentrates
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• Guidelines and expert opinion vary in terms of major surgical 

procedures with some advocating protocols for the discontinuation of 

anticoagulants, while others strictly supporting the continuation of 

anticoagulants irrespective of surgical complexity/risk for bleeding
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Bridging
• Warfarin therapy is typically discontinued 5 days before surgery and a 

series of 1 mg/kg subcutaneous enoxaparin injections every 12 h (at 9 
a.m. and 9 p.m.) on an outpatient basis are given, starting 3 days 
before the surgery

• The last enoxaparin injection is given at 9 p.m. on the evening before 
surgery. The INR should be checked on the morning of surgery

• Enoxaparin injections are started again on the evening after the 
surgery; oral warfarin therapy is also restarted that evening. 

• After 3 days, the postoperative enoxaparin injections are stopped
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• Patients taking warfarin who are at a lower risk for a thromboembolic 
event do not require bridging.

• The predictable and short half-life of DOAC agents abrogates the 
need for bridging,

• If  DOAC is discontinued by the physician, patients are typically 
instructed to discontinue the agent 12-48 h before surgery and 
resume the day after surgery
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Standard Heparin

• Dental emergencies in these patients during hospitalization should be 
treated as conservatively as possible, with avoidance of invasive 
procedures, if possible.

• Patients treated with hemodialysis:. 
➢ half-life of heparin :1-2 h

➢ patients can receive invasive dental treatment the day after dialysis

12/6/2025 Dr.Fahimeh Anbari



LMWH

• recent total hip or knee replacement , those being treated on an 
outpatient basis for venous thromboembolism :

• Elective surgical procedures can be delayed until the patient is taken 
off the LMWH or synthetic heparin, which, in most cases, will occur 
within 3-6 months. 
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LMWH

• If an invasive procedure must be performed:

half-life of the LMWHs is less than 1 day

• Thus, the physician could suggest that the:
1. drug be stopped and the surgery be performed within 1-2 days. 

2. continue the heparin treatment, proceed with the surgery, and control 
bleeding with local measures. 

3. protamine may be given to reverse anticoagulation 
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Other Diseases

• liver disease, end-stage renal disease/renal dialysis, and acquired 
thrombocytopenia/qualitative platelet disorders:

• Normal PT/INR , the platelet count
✓surgery can be performed on liver disease patients with little risk of a 

postoperative bleeding problem

• INR > 2.5 : high risk for bleeding
✓consult with the patient’s physician regarding stabilization of the patient’s 

bleeding status before surgery
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Thrombocytopenia

• minor invasive procedures
✓PC above 50,000/mL: uncomplicated extractions, can be performed.

• For more advanced surgery:
✓the platelet count should be at least 80,000-100,000/mL

✓If the platelet count is below this level, such procedures should be delayed. 

✓For urgent or emergency dental needs, platelet replacement may be indicated
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Topical Hemostatic Agents 
Used to Control Bleeding



❖Excessive postoperative bleeding after extraction:

➢ local hemostatic agents in the socket 
• absorbable gelatin sponges, 

• gelatin-thrombin products, 

• oxidized- cellulose, 

• microfibrillar collagen, 

• fibrin glue, 

• recombinant thrombin powder

➢ideally with primary closure
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• The antifibrinolyic agents, tranexamic acid (TXA) and epsilon 
aminocaproic acid (EACA) block the binding of plasminogen to fibrin.

•

• Gauze used for compression soaked with TXA solution 

• TXA mouthwashes (5%-10% solutions) have a beneficial effect on 
reducing postoperative bleeding following minor oral surgery/ dental 
extractions in patients taking antithrombotic agents.. 
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Patients  instruction 

• extra gauze 

• head elevation, 

• gauze compression, 

• reducing any activities that might dislodge the clot

• Vasoconstrictive agents:
✓ ice or a moistened bag of black tea, which contain tannins

• Follow-up communication :within 24-48 h of the procedure 
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• Screen patients with 
positive history or clinical 
signs with lab tests

• Consultation

• Drugs/ Analgesics 

• Anesthesia

• Devices

• Follow-up
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• mild factor VIII deficiency who lack inhibitors:
✓ often can be managed in the dental office for less invasive procedures such as 

scaling, soft tissue surgery, and extractions without factor VIII replacement; 

✓desmopressin  & aminocaproic acid or tranexamic acid may be used if needed.

• moderate factor VIII deficiency without inhibitors :
✓may require factor VIII replacement for less invasive dental procedures.

✓will require factor VIII replacement for major oral surgery

• Patients with severe hemophilia :
✓ require factor VIII replacement for all invasive dental treatments
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• mild von Willebrand disease (type 1 and some type 2 variants):
✓ Surgical procedures can be performed in patients with the use of

desmopressin, tranexamic acid, or aminocaproic acid 

• more severe types of von Willebrand disease:
✓ require factor VIII replacement
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• Minimize Dental caries and periodontal disease 
• fluorides, fissure sealants ,dietary recommendations 

• Toothbrushing, flossing, regular dental visits

• Endodontic procedures should be performed, rather than extractions

• to control bleeding: 

Intracanal injection of local anesthetic with epinephrine

• over-instrumentation and overfilling must be avoided
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• Before oral surgery, the dentist can make splints 

• Avoid block anesthetic injections in hemophilic patients not on 
desmopressin, aminocaproic acid, or factor concentrates

• Buccal approach : for surgical removal of mandibular third molars

• Wound sutures for primary healing  whenever possible

• Examine for signs of bleeding within 24 -48 h after surgical procedures
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