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Abstract

Background: Bleeding disorders represent a significant challenge in dental
practice, necessitating a thorough understanding of their pathophysiology and
appropriate  management strategies to ensure patient safety and optimal
treatment outcomes. Dental procedures, ranging from routine examinations to
complex oral surgeries, carry an inherent risk of bleeding, which can be
exacerbated in individuals with underlying hemostatic defects. This literature
review aims to synthesize current knowledge regarding bleeding disorders
relevant to dentistry, focusing on their classification, clinical manifestations,

diagnostic approaches, and evidence-based dental management protocols.

Aim: The primary aim of this research is to provide a comprehensive
descriptive narrative and thematic literature review on bleeding disorders in
dentistry, suitable for undergraduate dental students. It seeks to equip future
dental practitioners with the foundational knowledge required to identify,
assess, and manage patients with bleeding disorders effectively, thereby

minimizing complications and improving patient care.

Conclusion: A thorough understanding of bleeding disorders and their dental
implications is paramount for safe and effective dental practice. By
implementing  evidence-based management strategies and  fostering
interprofessional communication, dental practitioners can significantly reduce
the risk of hemorrhagic complications, ensuring optimal outcomes for patients

with compromised hemostasis.
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Introduction and

Literature Review

1.1 Introduction

The oral cavity, characterized by its rich vascular supply and frequent exposure
to mechanical trauma, represents a unique anatomical environment in which
hemostasis plays a critical role in maintaining physiological integrity and
promoting tissue healing following injury or dental intervention. Hemostasis is
a complex and highly regulated physiological process involving the coordinated
interaction of blood vessels, platelets, and coagulation factors to prevent
excessive blood loss after vascular injury. Any disruption in one or more of
these components may result in prolonged or excessive bleeding, a condition

commonly referred to as bleeding diathesis.

Bleeding diathesis encompasses a group of inherited or acquired disorders
characterized by an abnormal tendency to bleed due to defects in the hemostatic
mechanism. These disorders pose a significant challenge in dental practice, as
many routine and surgical dental procedures—including tooth extraction,
periodontal surgery, implant placement, and even minor interventions such as
scaling and root planing—can provoke bleeding. While hemorrhage is typically

self-limiting in healthy individuals, patients with bleeding disorders may
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experience uncontrolled or prolonged bleeding, leading to serious complications
such as hematoma formation, delayed wound healing, increased susceptibility to

infection, and, in severe cases, life-threatening hemorrhage.

The clinical importance of bleeding disorders in dentistry is further emphasized
by the fact that dental practitioners are often the first healthcare professionals to
encounter signs of an undiagnosed bleeding tendency. Manifestations such as
spontaneous gingival bleeding, prolonged bleeding following minor dental
procedures, and unexplained petechiae or ecchymosis may serve as early
indicators of an underlying hemostatic abnormality. Early recognition and
accurate diagnosis are therefore essential to ensure appropriate management,

timely referral, and prevention of adverse outcomes.

Bleeding diathesis may be classified into disorders affecting platelet number or
function, deficiencies of coagulation factors, and vascular abnormalities.
Platelet-related disorders include thrombocytopenia and qualitative platelet
dysfunction, which may be congenital or acquired, including those induced by
antiplatelet medications. Coagulation disorders comprise inherited conditions
such as hemophilia A and B, as well as von Willebrand disease, the most
common inherited bleeding disorder. In addition, acquired bleeding disorders
are frequently encountered in dental practice and may result from systemic
conditions such as liver disease, renal failure, malignancies, or from the use of

anticoagulant and antithrombotic medications.

With the aging population and advances in medical therapy, an increasing
number of dental patients are receiving anticoagulant and antiplatelet agents,
including warfarin, heparin, direct oral anticoagulants (DOACS), and various
antiplatelet drugs. Although these medications play a vital role in the prevention
and management of cardiovascular and thromboembolic diseases, they
significantly increase the risk of perioperative and postoperative bleeding

during dental procedures. Consequently, dental practitioners must be familiar
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with the pharmacological effects of these agents and adhere to current evidence-

based guidelines for their management in the dental setting.

A thorough medical history and comprehensive preoperative assessment are
fundamental in identifying patients at risk of bleeding complications. This
assessment should include evaluation of previous bleeding episodes, family
history of bleeding disorders, current medications, and underlying systemic
diseases. When indicated, laboratory investigations such as platelet count,
prothrombin time (PT), activated partial thromboplastin time (aPTT), and
international normalized ratio (INR) are essential to assess the patient’s
hemostatic status prior to invasive dental procedures. Interprofessional
collaboration between the dentist, physician, and hematologist is often required

to optimize patient care.

Effective dental management of patients with bleeding diathesis focuses on
minimizing surgical trauma, employing atraumatic techniques, and
Implementing appropriate local hemostatic measures. These measures may
include pressure application, suturing, use of local hemostatic agents, and
antifibrinolytic therapy such as tranexamic acid. Adequate postoperative care
and patient education are equally important to prevent secondary bleeding and

promote optimal wound healing.

In conclusion, bleeding diathesis represents a significant clinical challenge in
dental practice due to the potential risk of excessive bleeding during and after
dental procedures. A comprehensive understanding of the underlying
pathophysiology, meticulous patient evaluation, and adherence to evidence-
based management strategies are essential for the safe delivery of dental care to
patients with bleeding disorders. Increased awareness and interdisciplinary
cooperation are crucial in minimizing complications and improving clinical

outcomes in dental practice.



1.2 Hemostasis : Basic Concepts

Hemostasis is a complex physiological process that prevents blood loss
following vascular injury while maintaining blood fluidity within the circulatory
system [1]. It involves a finely orchestrated interplay between blood vessels,
platelets, and coagulation factors, culminating in the formation of a stable fibrin
clot at the site of injury. This process can be broadly divided into two main

phases: primary hemostasis and secondary hemostasis [1].

Definition of Hemostasis : Hemostasis, derived from Greek words meaning
"blood" and "standing still," is the body's natural response to vascular injury,
designed to stop bleeding and initiate tissue repair. It is a dynamic and highly
regulated process that balances pro-coagulant and anti-coagulant mechanisms to
ensure that clot formation is localized to the site of injury and does not lead to

widespread thrombosis [1].

Primary Hemostasis: The initial phase of hemostasis, known as primary
hemostasis, is characterized by the rapid formation of a platelet plug at the site
of vascular injury. This process is initiated within seconds of endothelial
damage and involves three key steps: platelet adhesion, activation, and

aggregation [1].

Platelet Adhesion: Following injury to the blood vessel wall, subendothelial
collagen and von Willebrand factor (VWF) are exposed. Platelets adhere to
these exposed components via specific glycoprotein receptors on their
surface, primarily GPIb-1X-V, which binds to VWF [1].



Platelet Activation: Adhesion triggers a cascade of intracellular signaling
events that lead to platelet activation. Activated platelets change their shape
from discoid to spherical with pseudopods, which increases their surface
area and facilitates aggregation. They also release the contents of their
granules, including adenosine diphosphate (ADP), thromboxane A2 (TXA2),
and serotonin, which further amplify platelet activation and recruit

additional platelets to the site of injury [1].

Platelet Aggregation: The final step in primary hemostasis is platelet
aggregation, where platelets bind to each other to form a loose, unstable
plug. This process is mediated by the binding of fibrinogen to the GPIIb/llla
receptor on the surface of activated platelets, creating a bridge between

adjacent platelets [1].

Secondary Hemostasis: While the primary platelet plug is effective in
temporarily stopping bleeding from small vessels, it is not strong enough to
withstand arterial pressures. Secondary hemostasis, also known as the
coagulation cascade, is the process by which the loose platelet plug is reinforced
by a stable fibrin mesh. This cascade involves a series of enzymatic reactions

that sequentially activate a group of plasma proteins called coagulation factors

[1].

The coagulation cascade is traditionally divided into two pathways: the intrinsic

and extrinsic pathways, which converge into a common pathway.



Intrinsic Pathway: The intrinsic pathway is activated by contact with
negatively charged surfaces, such as exposed collagen. It involves a series of

reactions that ultimately lead to the activation of Factor X [1].

Extrinsic Pathway: The extrinsic pathway is initiated by the release of tissue
factor (TF) from damaged endothelial cells. TF binds to Factor VII, forming

a complex that directly activates Factor X [1].

Common Pathway: The common pathway begins with the activation of
Factor X, which converts prothrombin (Factor 1) to thrombin (Factor 1la).
Thrombin is a key enzyme in the coagulation cascade, responsible for
converting soluble fibrinogen (Factor 1) into insoluble fibrin monomers.
These monomers then polymerize and are cross-linked by Factor Xllla to

form a stable, insoluble fibrin clot that reinforces the primary platelet plug

[1].
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Figure 1: Primary and Secondary Hemostasis.

The figure demonstrates the two main phases of hemostasis. Primary hemostasis involves
platelet adhesion, activation, and aggregation leading to platelet plug formation, while
secondary hemostasis involves activation of the coagulation cascade and fibrin formation,

resulting in stabilization of the clot.

Role of Platelets: Platelets are small, anucleated cell fragments derived from
megakaryocytes in the bone marrow. They play a central role in hemostasis, not
only by forming the primary platelet plug but also by providing a phospholipid
surface for the assembly of coagulation factor complexes and by releasing pro-

coagulant factors that accelerate the coagulation cascade [1].



Role of Coagulation Factors: Coagulation factors are a group of plasma
proteins, most of which are synthesized in the liver. They circulate in an
inactive form and are sequentially activated during the coagulation cascade. The
synthesis of several coagulation factors, including Factors I, VII, IX, and X, is

dependent on vitamin K [1].

The Hemostatic Process

Primary Hemostasis . o Secondary Hemostasis
(Platelet Plug) (Coagulation Cascade)

2 Zxtrinsic Pathway

3. Aggregation . Commeon Pathway

Stable Fibrin Clot

Figure 2: A simplified diagram of the hemostatic process, showing the interplay between

primary and secondary hemostasis.

1.3 Bleeding Diathesis

Bleeding diathesis refers to an abnormal tendency to bleed, which can manifest
as spontaneous hemorrhage or excessive bleeding following trauma or surgical
procedures [2]. This predisposition to bleeding is typically due to defects in the



hemostatic system, affecting either primary hemostasis (platelet function or
number, or vascular integrity) or secondary hemostasis (coagulation factor
deficiencies) [1]. Understanding the definition, etiology, and pathophysiology
of bleeding diathesis is fundamental for dental practitioners to effectively

manage affected patients.

Definition: A bleeding diathesis is a medical condition characterized by an
increased susceptibility to bleeding or bruising, often disproportionate to the
degree of trauma sustained [2]. It can range from mild, easily manageable
bleeding episodes to severe, life-threatening hemorrhages. The term
encompasses a wide array of disorders, both inherited and acquired, that impair

the body's ability to form a stable clot [1].

Etiology: The causes of bleeding diathesis are diverse and can be broadly
categorized into inherited and acquired conditions. Inherited bleeding disorders
are genetic defects that affect the production or function of specific components
of the hemostatic system. Examples include hemophilia A and B, Von
Willebrand disease, and various inherited platelet function disorders [3].
Acquired bleeding disorders, on the other hand, develop during an individual's
lifetime due to underlying medical conditions, medications, or nutritional
deficiencies. Common acquired causes include liver disease, vitamin K
deficiency, renal failure, disseminated intravascular coagulation (DIC), and the

use of anticoagulant or antiplatelet medications [4].

Pathophysiology: The pathophysiology of bleeding diathesis is directly linked
to the specific defect within the hemostatic cascade. Defects in primary
hemostasis typically result in immediate bleeding after injury, often

characterized by mucocutaneous bleeding such as petechiae, purpura, epistaxis,



and prolonged bleeding from superficial cuts or dental extractions [2]. These are

commonly associated with:

Platelet Disorders: These can involve either a reduced number of
platelets (thrombocytopenia) or impaired platelet function (qualitative
platelet dysfunction). Thrombocytopenia can result from decreased
production (e.g., bone marrow suppression), increased destruction (e.g.,
Immune thrombocytopenia), or sequestration (e.g., splenomegaly) [2].
Qualitative platelet disorders, such as Glanzmann thrombasthenia or
Bernard-Soulier syndrome, involve defects in platelet adhesion or
aggregation, leading to ineffective platelet plug formation [1]. Drug-
induced platelet dysfunction, often caused by aspirin or clopidogrel, also

impairs platelet aggregation [4].

Defects in secondary hemostasis, which involve deficiencies or dysfunctions of

coagulation factors, typically lead to delayed bleeding that can be deep-seated,

such as hemarthroses (bleeding into joints), hematomas (collections of blood

outside blood vessels), and prolonged bleeding after surgery [1]. These are

commonly associated with:

Coagulation Factor Disorders: Hemophilia A (Factor VIII deficiency)
and Hemophilia B (Factor IX deficiency) are classic examples of
inherited coagulation factor disorders, primarily affecting males [3]. Von
Willebrand disease, the most common inherited bleeding disorder,
involves a deficiency or defect in von Willebrand factor, which plays a
crucial role in both platelet adhesion and protecting Factor VIII from

degradation [3].
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« Acquired Coagulation Disorders : Liver disease can impair the
synthesis of most coagulation factors, as well as inhibitors of coagulation,
leading to a complex hemostatic derangement [4]. Vitamin K deficiency,
often due to malabsorption or certain medications, results in impaired
synthesis of vitamin K-dependent coagulation factors (I, VII, IX, X) [4].
Anticoagulant therapies, such as warfarin (which inhibits vitamin K-
dependent factor synthesis) and direct oral anticoagulants (DOACS,
which directly inhibit specific coagulation factors), are designed to reduce

the risk of thrombosis but inherently increase the risk of bleeding [4].

Understanding these underlying pathophysiological mechanisms is crucial for
dental professionals to anticipate bleeding risks, interpret laboratory tests, and
implement appropriate preventive and management strategies tailored to the

individual patient's condition [2].

1.4 Classification of Bleeding Disorders

Bleeding disorders are broadly classified based on the component of the
hemostatic system that is primarily affected. This classification aids in
diagnosis, understanding the clinical presentation, and guiding appropriate
management strategies [1]. The main categories include platelet disorders,

coagulation factor disorders, and acquired bleeding disorders [2].

1.4.1 Platelet Disorders

Platelet disorders involve abnormalities in the number or function of platelets,
which are crucial for primary hemostasis. These disorders typically lead to

mucocutaneous bleeding [2].

11



Thrombocytopenia: This condition is characterized by a reduced platelet
count, generally below 150,000/uL [2]. The severity of bleeding risk
correlates with the degree of thrombocytopenia; counts below 50,000/uL.
significantly increase the risk of spontaneous bleeding and hemorrhage
after trauma or surgery [6]. Causes can include decreased production
(e.g., bone marrow suppression, leukemia), increased destruction (e.g.,
Immune thrombocytopenia, drug-induced), or sequestration (e.g.,

splenomegaly) [2].

Quialitative Platelet Dysfunction: In these disorders, the platelet count
may be normal, but the platelets do not function correctly. Inherited
qualitative disorders include Glanzmann thrombasthenia (defect in
GPIlIb/Illa receptor, impairing aggregation) and Bernard-Soulier
syndrome (defect in GPIb-IX-V receptor, impairing adhesion) [1].
Patients with these conditions often present with prolonged bleeding

times despite normal platelet counts.

Drug-induced Platelet Dysfunction: Several medications can impair
platelet function, increasing the risk of bleeding. The most common
examples in dentistry are aspirin and clopidogrel. Aspirin irreversibly
inhibits cyclooxygenase-1 (COX-1), preventing the synthesis of
thromboxane A2 (TXAZ2), a potent platelet aggregator [4]. Clopidogrel, a
P2Y12 receptor antagonist, inhibits ADP-induced platelet aggregation
[4]. Dental management of patients on these medications requires careful
consideration of the balance between thrombotic risk and bleeding risk,
often involving local hemostatic measures rather than discontinuation of
the drug [4].

12



1.4.2 Coagulation Factor Disorders

Coagulation factor disorders involve deficiencies or dysfunctions of the plasma

proteins essential for secondary hemostasis, leading to impaired fibrin clot

formation. These typically result in deep-seated bleeding, such as hemarthroses

and hematomas [1].

Hemophilia A (Factor VIII deficiency): This is an X-linked recessive
disorder, primarily affecting males, characterized by a deficiency or
defect in Factor VIII, a crucial cofactor in the intrinsic pathway of
coagulation [3]. The severity of bleeding depends on the residual Factor
VIII activity. Patients with severe hemophilia A experience spontaneous
bleeding into joints and muscles, while those with mild forms may only
bleed excessively after trauma or surgery [3]. Dental management often
requires factor replacement therapy to achieve adequate hemostasis, in

consultation with a hematologist [7].

Hemophilia B (Factor IX deficiency): Also an X-linked recessive
disorder, hemophilia B is caused by a deficiency or defect in Factor IX,
another key component of the intrinsic pathway [3]. Clinically, it is
indistinguishable from hemophilia A, with similar bleeding patterns and

management principles, including factor replacement therapy [7].

Von Willebrand Disease (VWD): The most common inherited bleeding
disorder, VWD results from a quantitative or qualitative defect in von
Willebrand factor (VWF) [3]. VWEF plays a dual role in hemostasis: it
mediates platelet adhesion to subendothelial collagen and acts as a carrier
protein for Factor VIII, protecting it from degradation. VWD is classified
into several types, with Type 1 being the most common and generally
mild, while Types 2 and 3 are more severe. Patients with VWD often
present with mucocutaneous bleeding, similar to platelet disorders, but

can also experience prolonged bleeding after surgery [3]. Desmopressin
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(DDAVP) is a common treatment for Type 1 VWD, as it promotes the
release of VWF from endothelial cells [8].

Table 1: Presurgery treatment for hemophilia A

Mild bleeding Dose: 15 U/kg factor | Hemarthrosis,
VIl every 8-12 hours | oropharyngeal or
for 1-2 days dental bleeding,
Target: 30% of normal | epistaxis, hematuria
level

Major bleeding Dose: 50 U/kg factor | Same potential
VIl every 8-12 hours | complications as for
for 7-14 days mild bleeding,
Target: 80% to 100% | as well as central
of normal level nervous system

hemorrhage,

retroperitoneal
hemorrhage,

gastrointestinal

bleeding

Adjunctive therapy Desmopressin,
tranexamic acid or

epsilon
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aminocaproic acid (for

mild disease)

1.4.3 Acquired Bleeding Disorders

Acquired bleeding disorders develop secondary to other medical conditions,

medications, or nutritional deficiencies, and are increasingly encountered in

dental practice [4].

Liver Disease: The liver is the primary site for the synthesis of most
coagulation factors (1, I, V, VII, IX, X, XI, XII, XII) and inhibitors of
coagulation (e.g., antithrombin, protein C, protein S) [4]. Therefore,
significant liver disease (e.g., cirrhosis) can lead to a complex hemostatic
derangement, characterized by reduced synthesis of clotting factors,
impaired clearance of activated factors, and often thrombocytopenia due
to hypersplenism [4]. Patients with liver disease are at increased risk of
both bleeding and thrombosis, making dental management challenging

and requiring close collaboration with their medical team [9].

Vitamin K Deficiency: Vitamin K is a fat-soluble vitamin essential for
the post-translational carboxylation of specific glutamic acid residues on
coagulation factors Il, VII, IX, and X, as well as proteins C and S [4].
Deficiency can result from malabsorption (e.g., celiac disease, cystic
fibrosis), prolonged antibiotic use, or inadequate dietary intake. This
leads to the production of functionally inactive coagulation factors,
increasing bleeding risk [10]. Supplementation with vitamin K can often

correct the coagulopathy.

Anticoagulant Therapy: Patients on anticoagulant medications are at an
latrogenic risk of bleeding. These drugs are prescribed to prevent or treat

thrombotic events (e.g., deep vein thrombosis, pulmonary embolism,

15




atrial

[}

fibrillation) [4].

Warfarin: A vitamin K antagonist, warfarin inhibits the synthesis
of vitamin K-dependent coagulation factors (Il, VII, 1X, X). Its
effect is monitored by the International Normalized Ratio (INR).
Dental procedures in patients on warfarin require careful
assessment of INR levels and often local hemostatic measures,

with discontinuation generally avoided for minor procedures [4].

Heparin: Heparin (unfractionated and low molecular weight) acts
by potentiating antithrombin, thereby inhibiting the activity of
thrombin and Factor Xa. It is typically used for acute thrombotic
events. Dental treatment for patients on heparin usually requires

temporary cessation or bridging therapy [4].

Presurgery treatment for hemophilia A Direct Oral Anticoagulants
(DOAC:s): This class includes direct thrombin inhibitors (e.g.,
dabigatran) and direct Factor Xa inhibitors (e.g., rivaroxaban,
apixaban, edoxaban). DOACs have a more predictable
anticoagulant effect and do not require routine monitoring. For
most minor dental procedures, DOACs can often be continued with
careful local hemostatic measures, or a short interruption may be
considered for higher-risk procedures, always in consultation with

the prescribing physician [11].
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table 2 : Common bleeding disorders

Coagulation Congenital

factor Hemophilia A and B

deficiencies von Willebrand’s disease
Other factor deficiencies (rare)
Acquired

Liver disease
Vitamin K deficiency, warfarin use
Disseminated intravascular coagulation

Platelet Quantitative disorder (thrombocytopenia)
disorders

-Immune-mediated
Idiopathic

Drug-induced

Collagen vascular disease
Sarcoidosis

-Non-immune-mediated
Disseminated intravascular coagulation
Microangiopathic hemolytic anemia
Leukemia

Myelofibrosis

Qualitative disorder

-Congenital
Glanzmann thrombasthenia
von Willebrand’s disease

-Acquired
Drug-induced
Liver disease
Alcoholism
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1.5 Clinical Manifestations of Bleeding Disorders in Dentistry

The oral cavity is frequently the site where the first signs of a bleeding disorder
become apparent, making dental practitioners crucial in the early detection and
diagnosis of these conditions [2]. The clinical manifestations of bleeding
disorders in dentistry can vary widely depending on the type and severity of the
underlying hemostatic defect, but they often present as mucocutaneous bleeding

or prolonged hemorrhage following dental procedures [2].

Oral Signs and Symptoms: Patients with bleeding disorders may exhibit a
range of oral signs and symptoms that should alert the dental professional to a

potential underlying hemostatic defect. These can include:

« Spontaneous Gingival Bleeding: This is a common complaint,
particularly in patients with platelet disorders or severe coagulation factor
deficiencies. Bleeding may occur during routine oral hygiene practices, or

even without apparent provocation [2].

» Petechiae and Ecchymosis: Petechiae are small, pinpoint, non-blanching
red or purple spots that result from minor hemorrhages into the skin or
mucous membranes. Ecchymoses are larger, purplish patches, commonly
known as bruises. In the oral cavity, petechiae are frequently observed on
the soft palate, buccal mucosa, and floor of the mouth, while ecchymoses
can appear on any mucosal surface [2]. These lesions are highly
suggestive of platelet disorders or vascular fragility.

 Hematoma Formation: The formation of hematomas, which are
localized collections of blood outside blood vessels, can occur
spontaneously or after minor trauma. In the oral cavity, hematomas can

develop in the buccal mucosa, tongue, or floor of the mouth, and can
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sometimes lead to airway compromise if large [1]. This is more

commonly associated with coagulation factor deficiencies.

» Prolonged Bleeding After Dental Procedures: This is perhaps the most
significant clinical manifestation in a dental setting. Patients with
bleeding disorders may experience excessive or prolonged bleeding after
seemingly minor procedures such as tooth extractions, periodontal
probing, or even local anesthetic injections [2]. The duration and severity
of bleeding can be disproportionate to the invasiveness of the procedure.
For instance, a patient with an undiagnosed coagulation disorder might
present with persistent oozing from an extraction socket hours or days

after the procedure, despite adequate local hemostatic measures [3].

* Hemarthrosis: While less common as an initial presentation in dentistry,
patients with severe hemophilia may report a history of hemarthrosis
(bleeding into joints), which can lead to joint pain, swelling, and long-
term arthropathy. This systemic manifestation should prompt a thorough

medical history [3].

« Delayed Wound Healing: Impaired hemostasis can also contribute to
delayed wound healing, as the initial clot formation is crucial for
initiating the repair process. This can lead to increased risk of infection

and other postoperative complications [5].

Recognizing these clinical signs and symptoms is paramount for the dental
team. A thorough medical history, including questions about personal and
family bleeding tendencies, medication use, and systemic diseases, is essential
to identify patients at risk. Any suspicious findings should prompt further
investigation, including laboratory tests, and consultation with a hematologist to
establish a definitive diagnosis and guide appropriate dental management [2].
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1.6 Medical History and Diagnosis

A thorough medical history and appropriate diagnostic investigations are
indispensable for identifying patients with bleeding disorders and assessing
their risk for dental procedures. Accurate diagnosis is the cornerstone of safe
and effective dental management, allowing for tailored treatment plans and the

Implementation of necessary prophylactic measures [2].

Importance of Thorough Medical History: The initial step in identifying a
patient with a potential bleeding disorder is a comprehensive medical history.
This should not only focus on the patient's current health status and medications
but also delve into past bleeding episodes and family history. Key questions to
ask include [2]:

« Have you ever experienced unusual or prolonged bleeding after cuts,

surgery, or dental procedures?

» Do you bruise easily or develop large bruises without significant trauma?

« Do you have frequent nosebleeds (epistaxis) or heavy menstrual bleeding
(menorrhagia)?

» Have you ever had blood in your urine or stools?

« Are you currently taking any medications, including over-the-counter
drugs, herbal supplements, or anticoagulants/antiplatelets?

« Do you have any systemic diseases such as liver disease, kidney disease,

or cancer?

Family History: A detailed family history is particularly important for inherited
bleeding disorders. Questions should include whether any family members have

been diagnosed with hemophilia, Von Willebrand disease, or other bleeding
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tendencies. A positive family history can significantly increase the suspicion of

an underlying inherited disorder, even in the absence of a clear personal history

of severe bleeding [3].

Laboratory Investigations: Based on the medical and family history, specific

laboratory investigations may be warranted to confirm a diagnosis, characterize

the type of bleeding disorder, and assess its severity. The most commonly used

screening tests include [1]:

Platelet Count: Measures the number of platelets in a given volume of
blood. A low platelet count (thrombocytopenia) indicates a primary

hemostatic defect [6].

Prothrombin Time (PT) / International Normalized Ratio (INR): The
PT measures the integrity of the extrinsic and common pathways of
coagulation. It is particularly sensitive to deficiencies in Factors VII, X,
V, 1, and fibrinogen. The INR is a standardized ratio derived from the
PT, used to monitor the effectiveness of warfarin therapy [4]. Prolonged

PT/INR suggests a defect in these pathways.
Activated Partial Thromboplastin Time (aPTT): The aPTT measures

the integrity of the intrinsic and common pathways of coagulation. It is
sensitive to deficiencies in Factors XII, XI, IX, VIII, X, V, Il, and
fibrinogen. Prolonged aPTT suggests a defect in these pathways,
commonly seen in hemophilia A and B, and in patients on heparin

therapy [3].

Bleeding Time: While less commonly used now due to its lack of
specificity and reproducibility, bleeding time assesses platelet function
and vascular integrity. A prolonged bleeding time can indicate platelet
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dysfunction or Von Willebrand disease [1]. More specific tests for

platelet function, such as platelet aggregometry, are often used instead.

Further specialized tests, such as factor assays (e.g., Factor VIII, Factor IX, Von

Willebrand factor antigen and activity), platelet function tests, and genetic

testing, may be required to definitively diagnose specific bleeding disorders [3].

Table 3: Laboratory Values and Interpretation

Normal

Range

Interpretation in Bleeding Disorders

Platelet Count 150,000— Decreased in thrombocytopenia; platelet counts
450,000 /uL | <50,000 /uL are associated with a significant
risk of bleeding during surgical procedures [6].
Prothrombin Time (PT) / PT:11-13.5 | Prolonged in liver disease, vitamin K deficiency,
INR sINR: 0.8- and during warfarin therapy [4].
1.1
Activated Partial 25-35s Prolonged in hemophilia A and B, as well as
Thromboplastin Time during heparin therapy [3].
(@PTT)
Bleeding Time 2-9 min Prolonged in platelet function disorders and

von Willebrand disease (VWD) [1].

Accurate interpretation of these laboratory findings, in conjunction with a

comprehensive clinical assessment, allows dental practitioners to collaborate
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effectively with hematologists and other medical specialists to formulate a safe

and appropriate dental treatment plan [2].

1.7 Dental Management of Patients with Bleeding Diathesis

The dental management of patients with bleeding diathesis requires a
meticulous and individualized approach to minimize the risk of hemorrhagic
complications while ensuring the provision of necessary oral healthcare. This
involves a continuum of care encompassing preoperative assessment and
planning, careful intraoperative techniques, and vigilant postoperative
management [2]. Collaboration with the patient's physician or hematologist is
often crucial, especially for patients with severe inherited disorders or those on

complex anticoagulant regimens [7].

1.7.1 Preoperative Management

Effective preoperative management is the cornerstone of safe dental care for
patients with bleeding disorders. It involves a thorough risk assessment, medical

consultation, and appropriate modification of the dental treatment plan [2].

* Risk Assessment: This is the initial and most critical step. It involves
evaluating the patient's bleeding history, current medications, and the
results of laboratory investigations (e.g., platelet count, PT/INR, aPTT)
[6]. The invasiveness of the planned dental procedure also dictates the
level of risk; minor procedures like simple restorations carry a lower risk
than surgical extractions or periodontal surgery [4]. Tools like the Dental
Bleeding Risk Assessment and Treatment Tool (DeBRATT) can help
categorize patients into risk groups (no risk, low, moderate, high risk) and

guide management strategies [12].
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* Medical Consultation: For patients with known bleeding disorders or

those on antithrombotic medications, a consultation with their physician

or hematologist is mandatory before any invasive dental procedure [7].

This consultation aims to:

[}

Confirm the diagnosis and severity of the bleeding disorder.

Obtain current laboratory values and assess the patient's overall
medical stability.

Discuss the need for temporary modification or interruption of
antithrombotic therapy.

Determine the need for prophylactic factor replacement therapy
(for hemophilia or severe VWD) or desmopressin (for Type 1
VWD) [7, 8].

Establish a clear communication pathway for managing potential

complications.

* Modification of Dental Treatment Plan: Based on the risk assessment

and medical consultation, the dental treatment plan may need significant

modification. This could include:

[}

Timing of Procedures: Scheduling procedures when the patient's
hemostatic parameters are optimized (e.g., after factor replacement,
at trough levels for DOACS) [7, 11].

Staged Treatment: Performing procedures in multiple, less
invasive stages rather than a single extensive appointment.
Minimally Invasive Techniques: Prioritizing non-surgical options
or using less traumatic approaches [2].

Local Anesthesia Considerations: Avoiding inferior alveolar
nerve blocks in patients with severe bleeding disorders or very low
platelet counts due to the risk of hematoma formation and airway
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compromise [6]. Infiltration or intraligamentary injections may be

safer alternatives.

1.7.2 Intraoperative Management

During the dental procedure, meticulous attention to detail and the judicious use

of local hemostatic measures are paramount to control bleeding and prevent

complications [2].

« Atraumatic Techniques: Gentle tissue handling, sharp instruments, and

precise surgical techniques minimize trauma to blood vessels and

surrounding tissues, thereby reducing intraoperative bleeding [2].

» Local Hemostatic Measures: These are often sufficient for controlling

bleeding in patients with mild to moderate bleeding disorders or those on

antithrombotic medications. They include:

o

Pressure Application: Direct, sustained pressure on the bleeding

site is a simple yet effective method [2].

Suturing: Tightly closing wound edges with sutures helps to

approximate tissues and provide mechanical hemostasis [2].

Absorbable Hemostatic Agents: Materials like oxidized
regenerated cellulose (Surgicel®), gelatin sponges (Gelfoam®), or
collagen sponges can be placed into extraction sockets or surgical
sites to promote clot formation and provide a scaffold for healing
[1].

Topical Thrombin: Application of topical thrombin can directly

convert fibrinogen to fibrin, accelerating clot formation [1].

Antifibrinolytic Agents: Rinses or systemic administration of

tranexamic acid or epsilon-aminocaproic acid can inhibit
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fibrinolysis, thereby stabilizing the clot. These are particularly
useful in patients with VWD or those on antithrombotic therapy
[8].
* Regional Anesthesia: When possible, using local anesthetics with
vasoconstrictors (e.g., epinephrine) can help reduce bleeding by causing

local vasoconstriction [2].

1.7.3 Postoperative Management

Postoperative care is crucial for preventing delayed bleeding and managing any
complications that may arise. Clear instructions and vigilant follow-up are

essential [2].

» Postoperative Instructions: Patients must receive clear, written and

verbal instructions regarding:

o Pressure Application: Continuing to apply pressure with gauze

for a specified period.

o Diet and Activity: Avoiding hot liquids, hard foods, and

strenuous activity for the first 24-48 hours.

o Oral Hygiene: Gentle oral hygiene, avoiding the surgical site, and

using antiseptic rinses if prescribed.

o Warning Signs: Instructions on what constitutes excessive
bleeding and when to contact the dental office or emergency

services [2].
+ Management of Postoperative Bleeding: If postoperative bleeding
occurs, initial management typically involves applying firm, sustained
pressure with gauze. If bleeding persists, the patient should return to the

dental office for further assessment and intervention, which may include
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additional local hemostatic measures, suturing, or, in Ssevere cases,

referral to an emergency department for systemic management [2].

Analgesic Considerations: Non-steroidal anti-inflammatory drugs

(NSAIDs) should generally be avoided due to their antiplatelet effects

and potential to increase bleeding risk [4]. Acetaminophen (paracetamol)

or opioid analgesics are safer alternatives for pain management. Aspirin-

containing compounds are strictly contraindicated. [4].

Table 4: Systemic diseases causing coagulopathies

Disease

Renal failure and

uremia

Common causes

Diabetes mellitus
Glomerulonephritis
Pyelonephritis

Hypertension

Resulting coagulation

defect

Inhibition of adhesion and
primary aggregation

from
lb-Illa

of platelets
glycoprotein
deficit

Hepatic failure

Alcohol abuse
Hepatitis B and C
Cancer (e.g., hepatocellular

carcinoma)

Obstructive jaundice:

deficiency of vitamin
K-dependent factors 11,

VII, IX and X

Loss of liver tissue and all

clotting factors except
VI

Willebrand’s factor

and von

Bone marrow failure

Alcohol abuse
Cancer (e.g., leukemia)

Myelosuppressive
medications

(e.g., chemotherapy for
cancer)

Reduced number of
functioning platelets

Anemia from bone marrow

suppression
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Uremia from renal failure

1.8 Dental Procedures in Patients with Bleeding Disorders

The management of dental procedures in patients with bleeding disorders
requires careful planning and execution, with specific considerations for various
interventions. The goal is to provide necessary dental care while minimizing the
risk of hemorrhagic complications. The approach often varies based on the

invasiveness of the procedure and the severity of the patient's bleeding disorder

2]

Tooth Extraction: Tooth extraction is one of the most common invasive dental
procedures and carries a significant risk of bleeding in patients with hemostatic
defects. For patients with mild bleeding disorders or those on antithrombotic
medications, simple extractions can often be performed with local hemostatic
measures, such as pressure, suturing, and absorbable hemostatic agents, without
altering their medication regimen [4]. However, for patients with severe
hemophilia, VWD, or significant thrombocytopenia, factor replacement therapy
or desmopressin administration may be necessary, typically coordinated with a
hematologist [7, 8]. Careful atraumatic technique, meticulous hemostasis, and
clear postoperative instructions are paramount. Avoiding multiple extractions in

a single visit and considering a staged approach can also reduce risk [2].

Periodontal Procedures: Periodontal procedures, including scaling and root
planing, gingivectomy, and flap surgery, involve manipulation of highly
vascularized gingival tissues and can induce bleeding. Supragingival scaling
and routine prophylaxis are generally considered low-risk procedures and can

often be performed with standard local hemostatic measures [2]. However,
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subgingival scaling and more invasive periodontal surgeries carry a higher risk.
For these procedures, medical consultation and potential prophylactic measures
(e.g., antifibrinolytics, factor replacement) may be required, especially in
patients with moderate to severe bleeding disorders [7]. Meticulous debridement

and effective local hemostasis are crucial to prevent postoperative bleeding.

Oral Surgery: Complex oral surgical procedures, such as impacted wisdom
tooth removal, cyst enucleation, or orthognathic surgery, present the highest risk
of bleeding complications in patients with bleeding disorders. These procedures
almost invariably require close collaboration with a hematologist and often
necessitate systemic prophylactic measures, including factor replacement
therapy or desmopressin, to achieve adequate hemostatic levels [7, 8]. A
hospital setting may be preferred for such procedures, allowing for immediate
access to specialized care and blood products if needed. Careful surgical
planning, precise technique, and comprehensive postoperative care are essential

to ensure patient safety and optimal outcomes.

Implant Dentistry: Dental implant placement involves surgical intervention
into bone, which can be associated with bleeding. The management of patients
with bleeding disorders undergoing implant dentistry is similar to other oral
surgical procedures. A thorough preoperative assessment, including medical
consultation and optimization of hemostatic parameters, is critical [13]. For
patients on antithrombotic medications, the decision to continue or temporarily
interrupt therapy must be made in consultation with the prescribing physician,
weighing the thrombotic risk against the bleeding risk. Local hemostatic
measures are always employed, and in some cases, systemic support may be
required. Recent systematic reviews suggest that implant placement can be
safely performed in many patients with bleeding disorders, provided appropriate

precautions and management strategies are implemented [13].
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Prosthodontic Procedures : These procedures do not usually involve a
consider able risk of bleeding. Trauma should be minimized by careful post-
insertion adjustments. Oral tissue should be handled delicately during the
various clinical stages of prosthesis fabrication to reduce the risk of ecchymosis.

Careful adjustment of prostheses is needed to reduce trauma to soft tissue.

Orthodontic Procedures : Orthodontic therapy can be carried out without
bleeding complications, although care should be taken that appliances do not
Impinge on soft tissues and emphasis should be put on excellent, atraumatic oral

hygiene.

1.9 Complications

Despite meticulous planning and management, patients with bleeding disorders
undergoing dental procedures can still experience various complications,
primarily related to inadequate hemostasis. Recognizing these potential
complications is crucial for prompt intervention and preventing adverse

outcomes [5].

« Excessive Bleeding: This is the most common and immediate
complication. It can manifest as persistent oozing from the surgical site,
frank hemorrhage, or the formation of a large hematoma. Excessive
bleeding can lead to significant blood loss, requiring transfusions in
severe cases, and can also compromise the surgical field, making further

intervention difficult [5].

+ Hematoma Formation: Hematomas are localized collections of blood
that can form in the soft tissues around the surgical site. In the oral and

maxillofacial region, hematomas can cause pain, swelling, trismus
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(difficulty opening the mouth), and, in severe cases, airway obstruction,
particularly if they develop in the floor of the mouth or pharyngeal area
[5]. This complication is more prevalent in patients with coagulation
factor deficiencies or those undergoing procedures that involve deep

tissue dissection.

Delayed Wound Healing: Effective hemostasis is a prerequisite for
normal wound healing. Persistent bleeding or hematoma formation can
disrupt the initial clot, impede tissue regeneration, and create an
environment conducive to infection. This can lead to prolonged recovery
times, dehiscence (wound breakdown), and suboptimal healing outcomes
[5].

Infection: Hematomas provide an excellent culture medium for bacteria,
increasing the risk of postoperative infection. Furthermore, compromised
tissue integrity due to delayed healing can make the surgical site more
susceptible to microbial invasion. Infections can range from localized
cellulitis to more severe conditions like osteomyelitis or Ludwig's angina,
particularly in immunocompromised patients or those with poorly

controlled bleeding [5].

Airway Compromise: This is a rare but life-threatening complication,
especially following extensive oral surgery or in cases of large hematoma
formation in the neck or floor of the mouth. Swelling and hemorrhage can
compress the airway, leading to respiratory distress and requiring

emergency intubation or tracheostomy [5].

Psychological Impact: Patients with bleeding disorders often experience
anxiety and fear regarding dental procedures due to past negative
experiences or concerns about bleeding. Complications can exacerbate
these psychological burdens, leading to dental phobia and avoidance of

necessary dental care, which can further compromise their oral health [2].

31



1.10 Prevention and Risk Reduction Strategies

Preventing complications in patients with bleeding disorders requires a

proactive and systematic approach, integrating evidence-based strategies

throughout the dental care process. The goal is to minimize bleeding risk while

ensuring the provision of comprehensive oral health care [2].

» Evidence-Based Preventive Measures:

o

Thorough Medical History and Risk Assessment: As
highlighted previously, a detailed medical history, including
bleeding tendencies, medication review, and family history, is the
first and most critical preventive step. This allows for early
identification of at-risk patients and informs subsequent

management decisions [2].

Laboratory Investigations: Appropriate laboratory tests (e.g.,
PT/INR, aPTT, platelet count) should be ordered and interpreted in
conjunction with clinical findings to confirm or rule out bleeding

disorders and assess their severity [1].

Medical Consultation and Multidisciplinary Approach: For
patients with known bleeding disorders or those on antithrombotic
therapy, close collaboration with their physician or hematologist is
essential. This ensures that systemic hemostatic parameters are
optimized before dental procedures and that a coordinated care
planis in place [7].

Optimization of Systemic Hemostasis: This may involve
temporary modification of anticoagulant/antiplatelet therapy (after
medical consultation), administration of factor replacement
therapy, desmopressin, or vitamin K supplementation, as indicated
by the specific bleeding disorder and planned procedure [7, 8, 10].
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Local Hemostatic Measures: The consistent and judicious use of
local hemostatic agents (e.g., absorbable sponges, topical thrombin,
antifibrinolytic rinses) and techniques (e.g., pressure, suturing) is

fundamental for controlling bleeding at the surgical site [2].

« Dental Planning Considerations:

o

Minimally Invasive Techniques: Prioritizing non-surgical
treatment options whenever possible and employing atraumatic

surgical techniques can significantly reduce bleeding risk [2].

Staged Procedures: For extensive treatment plans, breaking down
procedures into smaller, less invasive stages can help manage

bleeding risk more effectively [2].

Timing of Procedures: Scheduling procedures at times when
systemic hemostasis is optimized (e.g., after factor infusion) or
when the effects of antithrombotic medications are at their lowest
(e.g., trough levels for DOACSs) can be beneficial [7, 11].

Patient Education: Comprehensive patient education regarding
postoperative care, potential complications, and when to seek
emergency care is a vital component of prevention. Empowering
patients with knowledge helps them actively participate in their

own care and recognize early signs of complications [2].

Prophylactic Antibiotics: In some cases, particularly for patients
with severe bleeding disorders or those undergoing extensive
surgical procedures, prophylactic antibiotics may be considered to
reduce the risk of postoperative infection, especially if delayed
healing is anticipated [5].
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By diligently implementing these preventive and risk reduction strategies,
dental practitioners can significantly enhance the safety and efficacy of dental
care for patients with bleeding disorders, contributing to improved oral health

outcomes and overall well-being. [2]

Conclusion and

Recommendations

Bleeding disorders, encompassing a diverse range of inherited and acquired
conditions, pose significant challenges in the provision of safe and effective
dental care. A comprehensive understanding of the intricate mechanisms of
hemostasis, the pathophysiology of various bleeding diatheses, and their clinical
manifestations in the oral cavity is paramount for all dental practitioners. This
literature review has underscored the critical importance of a meticulous
approach to patient assessment, treatment planning, and execution to mitigate
the risks of hemorrhagic complications and ensure optimal patient outcomes [1,
2].
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Clear Summary of Findings

The findings of this review highlight several key aspects of managing bleeding

disorders in dentistry:

Early Recognition and Diagnosis: The oral cavity often serves as an
early indicator of systemic bleeding disorders. Dental professionals must
be adept at recognizing signs such as spontaneous gingival bleeding,
petechiae, ecchymosis, and prolonged post-procedural hemorrhage [2]. A
thorough medical and family history, coupled with appropriate laboratory
investigations (platelet count, PT/INR, aPTT), forms the bedrock of

accurate diagnosis and risk stratification [1, 6].

Diverse Etiologies: Bleeding disorders can stem from defects in primary
hemostasis (platelet disorders like thrombocytopenia, qualitative platelet
dysfunction, drug-induced dysfunction) or secondary hemostasis
(coagulation factor deficiencies such as hemophilia A and B, Von
Willebrand Disease). Acquired conditions like liver disease, vitamin K
deficiency, and anticoagulant therapies (warfarin, heparin, DOACS)

further complicate management [3, 4].

Multifaceted Management: Effective dental management is a
continuum involving preoperative optimization, careful intraoperative
techniques, and vigilant postoperative care. This often necessitates a
multidisciplinary approach, with close collaboration between the dental
team, the patient's physician, and hematologists [7].

Risk-Stratified Approach: The invasiveness of the dental procedure and
the severity of the bleeding disorder dictate the management strategy.
Tools like DeBRATT facilitate risk assessment, guiding decisions on
systemic prophylactic measures (factor replacement, desmopressin)

versus reliance on local hemostatic agents [12].
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« Emphasis on Local Measures: For many routine procedures and even
some minor surgical interventions, local hemostatic measures (pressure,
suturing, absorbable agents, antifibrinolytics) are often sufficient,
minimizing the need for systemic interventions or interruption of

antithrombotic therapy [2, 4].

Clinical Implications for Dentists

The clinical implications for dentists are profound. Every dental practitioner
must be prepared to encounter patients with known or undiagnosed bleeding
disorders. The ability to conduct a comprehensive medical history, interpret
basic coagulation tests, and recognize the oral manifestations of hemostatic
defects is no longer optional but a fundamental competency. The paradigm has
shifted from automatically discontinuing antithrombotic medications to a more
nuanced, risk-benefit assessment, often favoring continuation with enhanced
local hemostasis [4, 11]. Furthermore, the increasing use of DOACs necessitates
an updated understanding of their pharmacology and specific management

protocols in the dental setting [11].

Practical Recommendations for Dental Practice

Based on the current literature, the following practical recommendations are

proposed for dental practitioners:

1 Prioritize Comprehensive Medical History: Always initiate patient
assessment with a detailed medical history, specifically inquiring about
bleeding tendencies, medication use (including over-the-counter drugs

and supplements), and family history of bleeding disorders [2].

36



Utilize Laboratory Tests Judiciously: Order and interpret basic
coagulation tests (PT/INR, aPTT, platelet count) when indicated by the
medical history or planned procedure. Understand their implications for
dental treatment [1, 6].

Consult with Medical Specialists: For patients with known bleeding
disorders or those on complex antithrombotic regimens, always consult
with their physician or hematologist prior to any invasive procedure to

optimize systemic hemostasis and coordinate care [7].

Employ Atraumatic Techniques: Practice gentle tissue handling and
precise surgical techniques to minimize trauma and reduce intraoperative
bleeding [2].

Maximize Local Hemostatic Measures: Routinely utilize local
hemostatic agents and techniques (e.g., pressure, suturing, absorbable
hemostatic agents, antifibrinolytic rinses) to control bleeding at the
surgical site [2].

Provide Clear Postoperative Instructions: Educate patients thoroughly
on postoperative care, potential signs of complications, and when to seek

immediate attention [2].

Avoid NSAIDs for Analgesia: Recommend acetaminophen or opioid
analgesics for pain management, avoiding NSAIDs due to their
antiplatelet effects [4].

Stay Updated: Continuously update knowledge on new anticoagulants,
antiplatelets, and evolving guidelines for managing patients with bleeding

disorders, as this field is dynamic [4].

By integrating these principles into daily practice, dental professionals can

confidently and safely provide essential oral healthcare to patients with bleeding

disorders, thereby improving their quality of life and preventing potentially

serious complications. The ultimate goal is to ensure that all patients, regardless
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of their hemostatic status, receive the highest standard of dental care. [2]
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