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Abstract: Haemostasis disorders are serious pathologies that could put dental and surgical procedures
at risk as they are associated with postoperative bleeding, which in some circumstances could be
prolonged and dangerous for the patient. In-depth knowledge of the problems associated with
coagulation pathologies and the suitable specific procedures should be implemented in dental
practice. A good awareness of the clinical protocols to be used in these circumstances may help
reduce operator stress and increase patient compliance. Collaboration with the haematologist is
always recommended to establish an adequate treatment plan, both regarding the administration
of therapies that promote haemostasis and for assessing the operative risk. Hereby, we summarize
the congenital and hereditary pathologies that lead to haemostasis disorders, which can be found in
patients undergoing dental procedures. The purpose of this narrative review is to frame the diseases
from a clinical, anamnestic, and etiopathological standpoint, as well as to evaluate an operative
approach to the pathology under consideration, with particular attention to anaesthesia manoeuvres
and post-surgical haemostasis, to avoid hematoma formation and uncontrolled bleeding which can
lead procedure failure up and even death. Of note, it is likewise important to educate the patient
about prevention, to keep the oral cavity healthy and avoid invasive procedures, limiting the number
of operative sessions.

Keywords: haemostasis; haemophilia; haemorrhage; oral surgery; purple; thrombocytopathies;
thrombopenia

1. Introduction

Haemostasis represents a dynamic process able to maintain the equilibrium between
thrombotic and bleeding events, in which the main role is played by platelets and the vessel
wall. Thus, pathologies of haemostasis present different aetiology, including defects or
malfunctioning of platelets, deficiency of one or more coagulation factors, and defects in
the vascular components. Genetic and environmental factors can affect platelets and the
vessel wall, as well as the coagulation and fibrinolytic systems, compromising the normal
haemostatic process and resulting in a thrombotic or haemorrhagic diathesis [1-6]. This ar-
ticle examines the congenital and hereditary pathologies that lead to haemostasis disorders
and that can be found in patients undergoing dental surgery. The purpose of this narrative
review is to frame the diseases from a clinical, anamnestic, and etiopathological point of
view and to consider a therapeutic approach to the pathologies considered. Particular
attention must be paid to anaesthesia manoeuvres to avoid the formation of hematomas
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in the inoculation area and post-surgical haemostasis, which must often be assisted by
substitutes for deficient factors or drugs. It is always necessary to educate the patient from
the point of view of prevention to keep the oral cavity healthy, avoid invasive procedures,
and limit the number of operative sessions.

2. Materials and Methods
2.1. Focused Questions

What are the pathologies related to haemostasis? What clinical protocols should be
implemented in oral surgery to minimize the risk of bleeding?

2.2. Eligibility Criteria

The following inclusion criteria guided the analysis of the studies: (I) study design—
narrative reviews, systematic reviews, meta-analysis, (II) participants—patients with haemosta-
sis disorders, (III) interventions—oral surgical procedures in patients with haemostasis disor-
ders, (IV) outcome—pathological presentation, surgery techniques, clinical management
indications. We considered including only studies with free full text available. Only stud-
ies that met all the inclusion criteria were included. It was also considered to exclude
(I) abstracts of articles published in non-English languages, (II) duplicate studies, (III)
in vitro or animal clinical studies, (IV), not pertinent studies, and (V) the absence of free
full-texts available.

2.3. Search Strategy

The PICO model (Population, Intervention, Comparison, Outcome) was used to per-
form this review, through a literature search of the PubMed (MEDLINE) and Scopus
electronic databases. Abstracts of studies that evaluated the clinical and pathological pre-
sentation of haemostasis disorders and proper management in oral surgery were reviewed.

2.4. Research

The medical subject heading (MeSH) terms are haemostasis, haemophilia, haemor-
rhage, oral surgery, purple, thrombocytopathies, and thrombopenia. An electronic search
was carried out with the PubMed (MEDLINE) and Scopus databases. The articles published
in the years 1984-2022 were targeted. The duration of data extraction was about 20 weeks.
The last search was performed on 10 September 2022. Two calibrated reviewers (F.P. and
M.P) performed the search. Disagreements and discrepancies were resolved by consen-
sus, and two other reviewers were consulted (E.K. and ES.). All the titles and abstracts
were read thoroughly from the articles searched primarily, and nonrelevant studies were
excluded. The relevant articles were enlisted and scrutinized for any similar studies that
matched our inclusion criteria. For the extraction of pertinent results, we read the full texts
of the included studies, and the findings were recorded.

3. Results

The primary search identified 561 articles based on MeSH terms, published from 1984
to 2022. Following those, the research has been restricted to narrative reviews, systematic
reviews, and meta-analyses concerning human studies and the English language, so 119 re-
sults were found. As a result, it was decided that only articles with full text or free full text
should be used, so 45 articles were screened and evaluated for eligibility.

4. Discussion
4.1. Physiology of Haemostasis

The surface of activated platelets is the most important site for the activation of
coagulation factors, which results in further platelet activation and the formation of fibrin.
In a healthy organism, the normal platelet count in peripheral blood ranges from
150,000 to 450,000/ uL and the half-life of circulating platelets is approximately 7-10 days.
The main regulator of platelet production is the thrombopoietin hormone (TPO), whose
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synthesis occurs in the liver and is increased during inflammation, specifically induced by
Interleukin 6. TPO binds to its receptor present on megakaryocytes and platelets, which
are removed from the bloodstream. The reduction in megakaryocyte and platelet mass
increases the level of TPO, which in turn stimulates the production of platelets [5-9].

As for the role of the vessel wall, the endothelium is a physiologically active entity that
intervenes in the flow of nutrients and biologically active molecules, the control of vascular
permeability, the interactions of the figurative elements of the blood with the vascular
wall, the inflammatory response, and angiogenesis [10-13]. Under normal conditions, the
endothelium represents an antithrombotic surface, but under stimulation, it rapidly turns
towards a prothrombotic function capable of promoting coagulation, inhibiting fibrinolysis,
and activating platelets [1,2].

The normal vascular endothelium contributes to the prevention of thrombosis by
inhibiting platelet function. However, when it is damaged, its inhibitory effects are over-
come, and the platelets adhere to the exposed subendothelium surface through the Von
Willebrand factor (VWD). Platelet adhesion promotes intracellular signals that lead to
a conformational change and activation of the membrane platelet receptor glycoprotein
IIb/111a, followed by fibrinogen or VWF binding and platelet aggregation [1-4].

Once activated, platelets release the contents of their granules, including nucleotides,
adhesion proteins, growth factors, and procoagulant factors, promoting platelet aggregation
and clot formation, as well as modifying the environment in which the clot itself forms [1-3].
During the aggregation phase, more platelets are recruited to the site of damage, resulting
in the formation of the occlusive platelet thrombus. Thus, the platelet plug is then stabilized
by a fibrin network, which forms simultaneously as a product of the coagulation cascade [1].

The haemostatic process can therefore be summarized in two main phases: primary
haemostasis and secondary haemostasis.

Primary haemostasis is the formation of the primary platelet thrombus, which de-
pends on vascular integrity and platelet function and the following two physiological
mechanisms: (1) vasoconstriction, which reduces blood extravasation and initiates the
next phase, favouring platelet adhesion, through the exposure of the collagen fibres of the
damaged vessel; (2) exchange of electrical potential [1], assisted by intrinsic factors of the
vascular endothelium. In platelet activation, platelets are recruited on the damaged site,
adhere to it, and subsequently, with the secretion of platelet factors, aggregation occurs
with the formation of the thrombotic plug [2,3].

In primary haemostasis, in response to a vessel injury, the vessel itself contracts and
increases its permeability in response to the release of endothelin. The extracellular matrix
exposed by vascular damage attracts circulating platelets, which undergo conformational
changes and degranulate, releasing factors such as fibronectin, ADP, and thromboxane.
This increases the aggregation capability between one platelet and another and between
platelets and the endothelium, leading to the formation of the “white thrombus” first
(temporary “plug”) and, eventually, the secondary haemostatic plug [7].

Thereafter, secondary haemostasis, also called the plasma phase, takes place, consist-
ing of the processes of coagulation and fibrinolysis. Furthermore, the plasma phase of
haemostasis includes anticoagulant systems mediated at the injury site by protein S, protein
C, and thrombomodulin, which the body uses to limit vascular blockage or constriction
and maintain proper tissue perfusion [4,5].

Secondary haemostasis, in turn, can be divided into three ways:

e  Extrinsic pathway: the fastest cascade of reactions, activated when a venous vessel
is injured.

e Intrinsic pathway: the slowest cascade of reactions, activated when the arterial vessel
lesion causes contact between the blood and the extracellular matrix, with consequent
activation of Hageman’s factor XIL

e  Common pathway: activated by the two previous pathways, it begins with the forma-
tion of a complex between factors Xa and Va that cuts prothrombin (factor II), activating
it into thrombin; the latter converts fibrinogen (factor I) into fibrin monomers [1-4].
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In addition, fibrinolysis has the function of limiting the formation of the haemostatic
plug in the sites of vascular damage, breaking down the soluble fibrin complexes, and then
removing them at the end of the repair of the vessel. Specifically, fibrin is degraded and
transformed into soluble elements called D-dimers during fibrinolysis.

4.2. Oral Surgery Procedures and Bleeding Risk

The dental procedures most at risk of bleeding are extractions, implant surgery, scaling
and root planning, and surgical interventions aimed at the excision of oral lesions present
on soft and hard tissues [5-7].

Bleeding during oral surgery can become a major problem if it becomes significant,
as it leads to decreased operator vision, prolonged post-operative bleeding, or hematoma
formation, which can lead to bacterial infections. Although the risk of complications from
hypovolaemia is generally associated with technical errors or preoperative evaluations, an
accurate preventive anamnesis is always required to rule out the presence of congenital or
acquired haemostatic disorders [5-7].

Primary haemorrhage in dental surgery occurs during surgery and may be caused
by traumatic procedures resulting in laceration of soft tissues and blood vessels, or due
to infection or bone injury; post-operative haemorrhage, or reactionary bleeding, occurs
2-3 h after surgery and is common in patients with coagulation disorders or secondary
haemorrhage. Finally, if bleeding occurs within 14 days after surgery, it is likely secondary
bleeding caused by an infection. It is also possible to classify haemorrhage according to the
area of origin: vascular, bone, and soft tissue [5,6].

Congenital haemostasis disorders are not uncommon: the deficiency leads to recurrent
joint, mucosal and soft tissue bleeds, and intracranial and intraperitoneal haemorrhages
can occur. The bleeding frequency and severity are proportional to the deficiency [5,6].
Medical and dental management may differ depending on the bleeding disorder and the
intervention expected.

Even in the perioperative stage, the surgeon must be careful with some procedures
such as the administration of local anaesthesia, due to the risk of bleeding. In fact, anaes-
thetic injections (both intramucose or truncular) can cause prolonged bleeding that can be
uncontrollable with local measures and can have serious consequences: haemorrhage with
anaemia until hypovolaemic shock [4,5], conspicuous haematoma up to respiratory tract
obstruction and an additional risk is bacterial superinfection of a haematoma formed as a
result of oral surgery [4,5].

In cases of bleeding, the surgeon can act both locally and systemically. The systemic
intervention involves the administration of fresh frozen plasma, platelets, or both; fac-
tor replacement therapy, intranasal desmopressin, oral or intravenous tranexamic acid
or amino-d-caproic acid. Systemic therapy is generally reserved for patients who have
systemic disorders affecting haemostasis [5-7].

Local interventions include surgical procedures such as suturing the bleeding site or us-
ing haemostatic agents, including oxidized cellulose, gel foam, collagen fleeces, cyanoacry-
late glue, and collagen or gelatin sponges [5].

4.3. Pathology and Disorders of Haemostasis

Excessive bleeding can result from increased fragility of the vessels, platelet deficiency,
dysfunction, and impaired coagulation.

These predisposing factors can occur singly or in combination, causing hereditary or
acquired haemostasis diseases [1-6].

4.4. Pathologies Caused by Defects of the Vascular Wall

The diseases included in this category, called non-thrombocytopenic purpura, are
quite frequent but do not usually cause severe bleeding problems. Most of the time, they
induce small haemorrhages (petechiae and purpura) of the skin and mucous membranes,
particularly of the gums.
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Sometimes, however, major bleeding may occur, affecting the joints, muscles, or
subperiosteal areas, or may manifest as epistaxis, gastrointestinal bleeding, menorrhagia,
or haematuria. Laboratoristically, the number of platelets, bleeding time, and clotting tests
(PT and PTT) usually give normal results [7,8].

Clinical diseases and situations that may cause vascular wall changes and bleeding
include [9-14]: meningococcal sepsis and other forms of sepsis, infective endocarditis, rick-
ettsia infections, reactions to drugs (sometimes they cause the formation of petechiae and
purpura without inducing thrombocytopenia), scurvy, Ehlers-Danlos syndrome, Henoch-
Schonlein purpura, Weber-Osler-Rendu syndrome, and amyloidosis [15-21].

4.4.1. Ehlers-Danlos Syndrome

Ehlers-Danlos syndrome (EDS) comprises a group of clinically and genetically het-
erogeneous inherited diseases of the connective tissue [22]. Various defects in collagen
synthesis led to greater elasticity within different types of connective tissue (joints, muscles,
tendons, blood vessels, skin, and visceral organs). The current Villefranche classification
recognizes six main genetic subtypes: classical (type I and II according to the old “Berlin
classification”), hypermobility (type III), vascular (type IV), kyphoscoliotic (type VI A),
arthrochalase (type VII A and B), and dermatosparaxis (type VII C). Most are linked to
mutations in one of the genes that code for fibrillar collagen proteins or enzymes involved
in the post-translational modification of these proteins). Depending on the specific subtype
and individual aspects, the defects are mild to life-threatening. Each subtype has typical
symptoms, although individual symptoms and severity depend on each specific patient.
The classic type (type I and II) presents with severe hyperextensibility and fragility of
the skin, delayed wound healing, easy bruising, and generalized hypermobility of the
joints, while the type of hypermobility (Type III) presents with generalized joint hyper-
mobility, recurrent dislocations, and chronic musculoskeletal pain, but less severe skin
fragility [22-25].

The most severe subtype is the vascular subtype (type IV), characterized by extremely
fragile blood vessels and internal organs, such as the gastrointestinal tract, spleen, and liver,
which are subject to laceration, but also the fragility of the pregnant uterus [24-26].

From an operative, anaesthetic, and surgical standpoint, most of the subtypes share
the same problems and complications.

Therefore, accurate patient classification should be planned before any invasive procedure.

Regarding anaesthetic procedures, local anaesthetics may have little or no effect in
some patients [24,25], due to tissue scarring that determines a reduced diffusion of local
anaesthetics and the failure of nerve conduction block. This includes the use of EMLA
cream as a topical anaesthetic. In dental surgery, reports of analgesia failure are mainly
related to local anaesthesia and peripheral nerve blocks [25].

The risk of postoperative bleeding in these patients must be carefully evaluated
through a detailed medical history. Tests of coagulation usually give results in the normal
range, but the clotting time may be prolonged, particularly in patients who have already
had bleeding episodes in their medical history [25].

Patients with EDS require special care during mobilisation because they are prone to
easy skin lesions and hematoma formation. Moreover, during oral surgery manoeuvres,
the ease of dislocation of the joints should also be remembered, with specific regard to the
temporomandibular joint. Additionally, surgical cutting procedures should be reduced
as much as possible, as wound healing and bone remodelling are impaired in severe EDS
subtypes [24-26].

4.4.2. Weber-Osler-Rendu Syndrome (Hereditary Haemorrhagic Telangiectasia)

Hereditary haemorrhagic telangiectasia (Rendu-Osler disease) is a hereditary disease
that leads to altered angiogenesis without coagulation disorders. The result is a dilation
of the capillaries of the arteriovenous junction, with peripheral vascular manifestations,
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responsible for mucosal-cutaneous telangiectasias and visceral arteriovenous fistulas. The
signs and symptoms that allow the diagnosis are:

spontaneous, recurrent, chronic epistaxis, and anaemia (90% of patients), due to
the presence of nasal telangiectasias; telangiectasias in the skin (fingers, lips, face) and
mucous membranes (lips, tongue, oral cavity, nose), the latter contributing to the state of
anaemia; arteriovenous malformations (AVMs) affecting some organs (lung, brain, liver,
and gastrointestinal tract) with possible complications and comorbidities, which can be
life-threatening, especially when the diagnosis has not yet been made [27-29]; familiarity
with the disease, with an autosomal dominant inheritance [29].

Vascular abnormalities form when arteries and veins directly anastomose, bypassing
the local capillary system. Large AVMs can occur in the lungs, liver, and brain, increasing
the risk of morbidity and mortality. Smaller AVMs, known as telangiectasias, are prevalent
in the skin and mucous membranes of the nose, mouth, and gastrointestinal tract and are
prone to bleeding [27-30].

The presence of pulmonary AVM exposes patients to the risk of introducing bacteria
into the bloodstream, especially during some invasive medical, surgical, or dental pro-
cedures. These bacteria can then form an infectious focus to reduce this risk and take
preventive antibiotic treatment to decrease the risk of bacterial endocarditis [28]. In cases
of bleeding from telangiectasias present on the skin, or if requested by the patient for an
aesthetic evaluation, it is possible to perform laser therapy [28,29].

No precautions are required regarding local anaesthesia, instead, it is necessary to pay
particular attention to general anaesthesia procedures, since nasal-tracheal intubation and
nasal aspiration are contraindicated, because they favour rupture of telangiectasias of the
nasal mucosa, and cause bleeding. In addition, in the case of pulmonary AVM, positive
pressure ventilation aggravates the shunt and increases hypoxia [29].

There are no formal contraindications to the use of drugs [29,30].

4.5. Pathologies Caused by a Reduction in the Number of Platelets

The reduction in the number of platelets is an important cause of generalized bleeding.
A value below 100,000/ uL is generally considered to be a sign of thrombocytopenia.
However, spontaneous bleeding does not occur if the count does not fall below 20,000/ L.
A platelet count between 20,000 and 50,000/ puL can aggravate post-traumatic bleeding. If
the bleeding disorder depends only on thrombocytopenia, it is associated with normal PT
and PTT [31].

Spontaneous bleeding associated with thrombocytopenia occurs very often in the
small vessels. Typical sites are the skin and mucous membranes of the gastrointestinal and
genitourinary tracts. However, intracranial haemorrhage is a danger for all patients who
present a marked reduction in platelet count [31].

The causes of thrombocytopenia can be reduced production of platelets, decreased
platelet survival, sequestration (dysfunction of the spleen, splenomegaly), or dilution
(caused by massive transfusions) [31].

Idiopathic Thrombocytopenic Purpura (ITP)

Immune thrombocytopenia, formerly known as idiopathic thrombocytopenic purpura
(ITP), is an autoimmune disease related to the production of antiplatelet immunoglobulin
(IgG). The production of IgG autoantibodies by B cells is critically dependent on cellular
immune mechanisms, where T cells play a fundamental role in pathophysiology. T cell-
mediated cytotoxicity is an alternative mechanism for platelet destruction in ITP [31-33].
Other causes include genetic factors (immune genes-FcR, immune syndromes, platelet
antigens) and susceptibility to the initial event (infection, inflammation) [33]. Immune
thrombocytopenia is characterized by an increased risk of mucocutaneous bleeding with a
low platelet count [34-38].

The diagnosis of immune thrombocytopenia is made by excluding other factors that
cause thrombocytopenia. The annual incidence of ITP in adults is 1.6-6.6 per
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100,000 people [31-34], more prevalent in women in the middle age group (3060 years),
and approximately equal for the sexes in all ages [35,36]. The hypothesized initial cause
of ITP has increased destruction of platelets at a rate that exceeds the production by the
bone marrow. Recently, new evidence has called this model into question, since platelet
production is decreased in many ITP patients [36]. There is no “gold standard” test that
reliably establishes the diagnosis. However, a positive response to specific ITP therapy,
such as intravenous immunoglobulins and/or steroids, supports the diagnosis.
The phases of the disease have been redefined:

(@) Newly diagnosed ITP: within 3 months after diagnosis;
(b) Persistent ITP between 3 and 12 months after diagnosis;
(¢) Chronic ITP lasting more than 12 months.

The primary goal of treating ITP is the prevention of major bleeding events by achiev-
ing a safe platelet count, without returning the platelet count to normal. A level of
50 x 10°/uL may be sufficient in ITP patients with well-functioning platelets. Adults
with platelet counts below 30 x 10? /uL are usually treated. Several large cohort studies
have reported that patients with platelet counts above this level have been observed safely
without treatment [37].

The incidence of bleeding diathesis increases with age, and the effect of this condition
on quality of life, mortality, and morbidity should be considered. Studies of comorbidities
and risk factors in a large series of ITP patients with long follow-ups are rare [37]. Surgical
complication and mortality studies were only conducted for splenectomy procedures. The
overall characteristics of adverse postoperative outcomes for ITP patients undergoing all
types of surgical procedures have not been studied in a population-based cohort [38].

The risk of fatal bleeding is generally very low. Risk factors for serious bleeding
include elderly age, bleeding diseases (>65 years with a previous history of bleeding,
gastrointestinal problems, liver cirrhosis, controlled hypertension), and specific drugs
(aspirin, Coumadin, NSAIDs, etc.) [38].

In the case of dental procedures, transfusions of platelet concentrates should be
considered when the platelet count falls under [38]:

20-30 x 10°/uL Dentistry (calculus removal, root planning)

30 x 10%/uL during simple extractions

50 x 10?/uL during complex extractions

30 x 10%/uL during locoregional (troncular) anaesthesia

50 x 10?/pL during small dental surgery

80 x 107 /pL during major dental surgery (complex interventions)

Outpatient anaesthesia can be performed in ITP patients with normal preoperative
examinations without further haemostasis issues [37,38]. Outpatient anaesthesia can be per-
formed in ITP patients with normal preoperative examinations without further haemostasis
issues [37,38].

An anticoagulant strategy is not needed in patients with ITP, except in the case of
other comorbidities, such as thrombosis, stenting, or heart valve disease [37,38].

Preoperative planning of surgery in an ITP patient that takes anticoagulants should
include the regulation of the anticoagulant drug and/or low molecular weight heparin, in
relation to the patient’s health state and the characteristics of the planned intervention.

Antifibrinolytic agents, such as oral or IV tranexamic acid and epsilon-aminocaproic
acid, may be useful in the prevention of recurrent bleeding in patients with severe throm-
bocytopenia. It has been observed that tranexamic acid (1 g, 3 times a day, orally) and
epsilon-aminocaproic acid (14 g every 4-6 h, maximum dose, 24 g/day) can be particularly
useful during dental surgery interventions [38].
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4.6. Haemorrhagic Diseases from Defects in Platelet Function

Qualitative deficits in platelet function can be inherited or acquired. Numerous
inherited diseases with normal platelet counts but abnormal platelet function have been
described and classified into three groups based on pathogenesis [39—-41]:

e adhesion deficit (Bernard-Soulier syndrome)
e aggregation anomalies (Glanzmann'’s thrombasthenia)
e platelet secretion disorders (release reaction).

Glantzmann’s Thrombasthenia

Glanzmann’s thrombasthenia (GT) is a rare haemorrhagic syndrome, that affects
the megakaryocytic line and is characterized by the loss of platelet aggregation [42-46].
The clinical picture is variable: some patients have only minimal bleeding, while others
show frequent, severe, and life-threatening bleeding [42—46]. The sites of the haemorrhage
are well-defined: purpura, epistaxis, gingival haemorrhage, and menorrhagia are almost
constant, whereas gastrointestinal bleeding and hematuria are less common. In most
cases, bleeding symptoms appear soon after birth, however, GT is occasionally diagnosed
later [42-46].

The syndrome is transmitted as an autosomal recessive trait. The molecular defect
consists of a quantitative and/or qualitative anomaly of the integrin «IIb33. This receptor
mediates the binding of adhesion proteins, which ensures the formation of platelet aggre-
gates and the formation of thrombi in damaged sites of blood vessels. The diagnosis is based
on the presence of mucocutaneous haemorrhages, and the absence of platelet aggregation
in response to physiological stimuli, despite normal platelet count and morphology [42-46].

Platelet deficiency in integrin «IIb(33 or its failure should be confirmed, for exam-
ple, by flow cytometry. To avoid platelet alloimmunization, therapeutic management
should include, if possible, local haemostatic treatments and/or the administration of
desmopressin [42—-46]. When these methods are ineffective, or in anticipation of surgery,
management is based on the transfusion of HLA-compatible platelet concentrates. The
administration of recombinant factor VIla is a new therapeutic alternative that needs to be
considered [45].

In case of loss of deciduous dentition, GT patients may experience haemorrhage. In this
case, prolonged wound compression is required, as well as the application of haemostatic
biological adhesive (tranexamic acid), either locally or systemically (20 mg/kg/day in
3—4 doses). When patients undergo surgery, it is necessary to avoid the administration
of drugs that aggravate haemostatic disorders (non-steroidal anti-inflammatory drugs,
aspirin) and intramuscular injections [42—-46].

As regards the administration of anaesthetics, locoregional anaesthesia is discouraged,
and prolonged local pressure is recommended after subcutaneous injection to avoid the
risk of hematomas [42—46].

4.7. Bleeding Diathesis from Disorders of Coagulation Factors

Hereditary or acquired deficits in virtually every coagulation factor have been reported
as causes of bleeding diathesis. All deficiencies in these factors cause haemorrhages, except
factor XII deficiency, as it is assumed that the extrinsic pathway and thrombin-mediated
activation of factors IX and XI in vivo compensate for the absence of factor XII [47]. Unlike
thrombocytopenia petechial haemorrhages, bleeding due to isolated coagulation factor
deficiency usually manifest as large bruising or post-traumatic hematomas, or as prolonged
bleeding after an injury or surgical intervention. The typical picture is that of a subject
who complains of oozing lasting days after the extraction of a tooth or who develops
hemarthrosis after a modest stimulus to the knee joint [48-50].

The most common and important hereditary clotting factor deficiencies affect factors
VIII (haemophilia A), IX (haemophilia B), and VWD (von Willebrand’s disease) [50].
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4.7.1. Haemophilia

The most common type of haemophilia is haemophilia A, which is characterized
by spontaneous or prolonged bleeding caused by coagulation factor VIII deficiency. The
prevalence is estimated to be 1:6000 males [50,51].

The severity of the clinical signs depends on the extent of the factor VIII deficiency.
If factor VIII biological activity is less than 1%, the haemophilia is severe with frequent
spontaneous and abnormal bleeding, originating as a result of minor trauma, secondary to
surgery, or an extraction dental [50,51].

If factor VIII biological activity is between 1% and 5%, haemophilia is moderately
severe with abnormal bleeding secondary to minor trauma, surgery, or tooth extractions,
although spontaneous bleeding is rare.

If the biological activity of factor VIII is between 5% and 40%, haemophilia is mild
with abnormal bleeding secondary to minor trauma, surgery, or tooth extractions, with the
possibility of spontaneous bleeding [50-52].

Haemorrhages are often localized in the periarticular regions (hemarthrosis) and the
muscles (haematomas), but any anatomical site can be involved as a result of trauma or
injury. Spontaneous haematuria is quite frequent and is a strongly suggestive sign of the
disease [51,52].

Orally, the most frequent sign of haemophilia is prolonged gingival bleeding episodes,
both spontaneous and following trauma, while hemarthrosis of the temporomandibular
joint is rare [52]. Dental management must focus on prevention to reduce the need for
invasive treatments.

In patients with mild or moderate haemophilia, non-invasive dental treatments can be
performed under antifibrinolytic treatment, while the ablation of calculus and some forms
of minor surgery can be performed with the combined administration of antifibrinolytics
and desmopressin. In severe haemophilia, replacement of the deficient coagulation factor
is necessary, with consideration of hospitalization [52]. Moreover, local anaesthesia is
considered one of the riskiest procedures, due to the risk of hematoma formation that can
lead to airway obstruction and exitus.

In addition, Zanon et al. also suggests administering a combination of tranexamic acid
(20 mg/kg) and a single infusion of factor VIII or IX to achieve a peak level of about 30% of
factor VIII or IX in vivo prior to dental extraction [53].

Locoregional anaesthesia or intramuscular injection must not be performed with
values lower than 50% of factor VIII compared to the normal value and, in any case, must
be preceded by replacement therapy. Intraligamentous and intraosseous anaesthesia should
be preferred [52].

Haemophilia B is a form of haemophilia characterized by spontaneous and prolonged
bleeding from coagulation factor IX deficiency. The prevalence is approximately estimated
at 1:30,000 males [51] and recommendations are the same as for type A.

4.7.2. Von Willebrand Factor Deficiency Disease

Von Willebrand'’s disease (VWD) is an inherited bleeding disorder caused by a genetic
defect resulting in a quantitative, structural, and/or functional abnormality of VWE.

The disease is classified into three main groups, based on the VWF deficiency: the
form with a partial quantitative defect (type 1); the form with a qualitative defect (type 2),
which in turn is subdivided into different subtypes 2A, 2B, 2M, 2N; and the form with a
total quantitative defect (type 3) [54].

The overall prevalence of VWD is estimated between 0.1% and 1%, but the prevalence
of symptomatic VWD, which requires specific treatment, is estimated to be between 1 per
50,000 and 1 per 8500. The disease onset is variable, being earlier in the most severe forms.

Clinical symptoms include bleeding of varying degrees, which may arise sponta-
neously or during the use of invasive techniques. Mucocutaneous haemorrhages (epistaxis,
menorrhagia, etc.) are the most common type of bleeding abnormality are usually charac-
terized by but haematomas and hemarthrosis can also occur in the most severe cases [54].



Appl. Sci. 2023,13, 2076

10 of 19

VWD is caused by mutations in the VWF gene (12p13.3), which encodes for the
multimeric protein VWE. The VWF protein has an intra-platelet, endothelial, and plasmatic
localization and plays an essential role both in the adhesion of platelets to the endothelium
of the injured vessel and in the transport and stabilization of FVIII [54].

VWD is mainly transmitted in an autosomal dominant manner; however, some sub-
types of forms 2 and 3 have an autosomal recessive inheritance. The diagnosis is based
on laboratory tests based on VWF and FVIII assays, using functional and immunoassays.
The subclassification of VWD requires very specific tests, such as studying the distribution
of VWF multimers. The VWF assay usually distinguishes VWD from haemophilia A.
However, this test does not distinguish VWD type 2N, necessitating further investigation.
More problematic is the differential diagnosis of acquired Von Willebrand syndrome, which
is associated with other diseases, and hereditary VWD [55]. Notably, people with blood
type 0 may have slightly lower VWF levels. Genetic counselling is recommended to inform
patients of disease risks and to offer clinical and genetic screening to identify other affected
family members. For couples at risk of having a child with type 3 form, genetic counselling
should be performed at a specialized multidisciplinary centre [55]. Treatment depends
on the VWD type. Specifically, desmopressin is usually effective in preventing or treating
abnormal bleeding in type 1 VWD, but in patients with type 2 disease, replacement therapy
with purified VWF is often required since the response to desmopressin is variable. On the
other hand, desmopressin is ineffective in treating patients with type 3 VWD, who therefore
necessitate replacement therapy with purified human VWF associated with FVIII, at least
on the first administration. The patients managed in hospitals that have centres specialized
in haemostasis and thrombosis have a favourable prognosis, even in the presence of the
most severe forms of the disease [55,56].

Prolonged bleeding is frequently observed following tooth extractions or associated
with professional oral hygiene procedures. Treatments should be carefully considered in
relation to the patient’s state of health and the severity of the disease, in coordination with
the haematologist [55,57].

In patients responsive to therapy, desmopressin is administered as a preventive mea-
sure for interventions at risk, while replacement therapy of the deficient factor is carried
out to reduce postoperative bleeding in refractory patients [57,58].

4.8. Acquired Coagulopathies
4.8.1. Antiplatelet Agents

Antiplatelet agents reduce the ability of blood to clot or coagulate by reversibly or
irreversibly inhibiting platelet activation and aggregation, which are necessary for the initial
platelet plug in primary haemostasis. Platelet function is quantified using the cutaneous
bleeding time which has an abnormal range of 2-10 min, although there is no reliable
correlation between bleeding time and the rate of surgical bleeding complications [48,49].

The most common drugs used for this purpose are low-dose aspirin, clopidogrel, or
both in dual therapy. It is particularly hazardous to stop the therapy in the perioperative
stage, due to increased platelet aggregation. Many studies and reviews recommend not
stopping the use of these drugs, but Clopidrogrel could be stopped seven days before
surgery in patients with a low risk of cardiac events and restarted the day after the surgery.
The cessation of dual therapy is associated with an increase in cardiovascular events, so it
is not recommended to be suspended [48,49].

4.8.2. Oral Anticoagulants

Oral anticoagulant therapy is intended for patients with venous or cardiac pathologies,
such as valve carriers, heart disease in the decompensation phase, or atrial fibrillation,
who are at risk of both arterial and venous acute thromboembolisms [48,49]. Patients on
continuous treatment with vitamin K antagonists (VKAs) or direct oral anticoagulants
(DOAC:s) are at increased risk of bleeding complications. As recommended for therapies
with antiplatelet drugs, anticoagulant treatment is preferably continued at the same dose,
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since dose reduction or discontinuation of treatment is associated with an increased risk of
thromboembolism and should not be suspended. The use of haemostatic measures during
or after the procedure could enable the continuation of oral anticoagulant treatment [48,49].

Table 1 summarizes the main characteristics of haemostasis disorders and the risk
of bleeding.

Table 1. Haemostasis disorders and risk of bleeding.

Causes

Pathology Congenital/Acquired Characteristics

Defect of vascular
wall

Defect in number of
platelets

Haemorrhagic
diseases from defects
in platelet function

Bleeding diathesis
from disorders of
coagulation factors

Drug-induced
coagulopathies

Type I-1I: hyperextensibility and fragility of the skin,
delayed wound healing, easy bruising, and generalized
hypermobility of the joints.

Congenital Type III: less severe skin fragility.
Type IV: extremely fragile blood vessels and internal
organs, such as the gastrointestinal tract, spleen, and liver,
which are subject to laceration
Altered angiogenesis, without coagulation disorders.
Vascular abnormalities (AVM) when arteries and veins

Ehlers-Danlos
syndrome

Weber-Osler-Rendu

svndrome Congenital directly anastomose bypass the capillary system. Small
Y AVMs can occur in the oral cavity, and they are prone
to bleeding.
. . Increased risk of mucocutaneous bleeding when the
Idiopathic .
thrombocytopenic Congenital platelet count is low.
purpura Fatal bleeding is very low but increases in elderly patients

with comorbidities and the use of drugs.
The risk of bleeding is variable, gingival haemorrhage is
Glantzmann’s Congenital almost constant and mucocutaneous haemorrhage.
thrombasthenia & Bleeding occurs even in the loss of deciduous dentition.
Risk of hematomas during injection.
Spontaneous or prolonged bleeding caused by
coagulation factor VIII deficiency.
Factor VIII less than 1%: severe haemophilia presents
spontaneous and abnormal bleeding with minor trauma
or surgery.
Haemophilia A Congenital Factor VIII 1-5%: moderately severe haemophilia,
bleeding due to secondary minor trauma, surgery but
spontaneous bleeding is rare.
Factor VIII 5-40%: haemophilia is mild, abnormal
bleeding due to secondary minor trauma, surgery, and the
possibility of spontaneous bleeding.
Factor IX is between 1% and 5%, haemophilia is
moderately severe with pathological bleeding secondary
to minor trauma, surgery, or tooth extractions, while
spontaneous haemorrhage is rare. If the biological activity
of factor IX is between 5% and 40%, haemophilia is mild
with bleeding secondary to minor trauma, surgery, or
dental extractions, but spontaneous bleeding is
also possible.
Prolonged bleeding is frequently observed following
Congenital tooth extractions or associated with professional oral
hygiene procedures.
Bleeding risk is increased, but therapy should not be
suspended.
Vitamin K Acquired Bleeding risk is increased, but therapy should not
antagonists—DOAC be suspended.

Haemophilia B Congenital

Von Willebrand
Disease

Antiplatelet agents Acquired

Table 2 shows the operational suggestions for haemostasis pathologies in oral surgery.
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Table 2. Operational suggestions for hemostasis pathologies in oral surgery.

Authors and Year of Haemostasis Operational Suggestions in Oral Surge
Publication Pathologies P 88 gery

Local anaesthetics may have little or no effect in some patients, due to tissue
scarring that determines a reduced diffusion of local anaesthetics. This
includes the use of EMLA cream as a topical anaesthetic.
Tests of coagulation usually give results in the normal range, but the clotting

Hakim et al,, 2005 Ehlers-Danlos time may be' prolor'lged, 'particglarly.in patients who have already had
bleeding episodes in their medical history

[24] syndrome

Attention is needed in the mobilization of patients with EDS, as they are
prone to easy skin lesions and hematoma formation. Ease of dislocation of
the joints should also be remembered with specific regard to the
temporomandibular joint

Wound and bone remodelling are impaired

Sharathkumar et al.,
2008 [29]

Weber-Osler-Rendu
syndrome

The presence of pulmonary AVM exposes patients to the risk of introducing
bacteria into the bloodstream, especially during some invasive medical,
surgical, or dental procedures. Antibiotical prophylaxis is required

Small AVMs can be treated with laser therapy

No precautions are required regarding local anaesthesia, and no formal
contraindications to the use of drugs

Zhou et al., 2005
[38]

Idiopathic
thrombocytopenic
purpura (ITP)

Transfusions of platelet concentrate should be considered when the platelet
count falls under 20-30 x 10”/uL during dentistry (calculus removal, root
planing), 30 x 10”/uL during simple extractions, 50 x 10°/uL during
complex extractions 30 x 10°/uL during locoregional (troncular)
anaesthesia, 50 x 10°/uL during small oral surgery, 80 x 10°/uL during
major oral surgery (complex interventions)

An anticoagulant strategy is not needed, except in the case of other
comorbidities, such as thrombosis, stenting, or heart valve disease
Preoperative planning of surgery in patients that takes anticoagulants
should include the regulation of the anticoagulant drug and/or low
molecular weight heparin, in relation to the patient's health state
Antifibrinolytic agents, such as oral or IV tranexamic acid and
epsilon-aminocaproic acid, may be useful in the prevention of recurrent
bleeding in patients with severe thrombocytopenia

Franchini et al., 2010
[46]

Glantzmann’s
thrombasthenia

To avoid platelet alloimmunization, therapeutic management should include,
if possible, local haemostatic treatments and/or the administration of
desmopressin. When these methods are ineffective, or in anticipation of
surgery, management is based on the transfusion of HLA-compatible platelet
concentrates. The administration of recombinant factor VIla is a new
therapeutic alternative that needs to be considered

GT patients may experience haemorrhage in case of loss of deciduous
dentition. In this event, it is necessary to proceed with prolonged
compression of the wound and, possibly, the application of haemostatic
biological adhesive—use of antifibrinolytic agents (tranexamic acid), locally
or systemically

It is necessary to avoid the administration of drugs that aggravate
haemostatic disorders and intramuscular injections

Locoregional anaesthesia is discouraged, and prolonged local pressure is
recommended after subcutaneous injection to avoid the risk of hematomas
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Table 2. Cont.

Authors and Year of Haemostasis Operational Suggestions in Oral Surge
Publication Pathologies 88 gery

- In patients with mild or moderate haemophilia, non-invasive dental
treatments can be performed under antifibrinolytic treatment, while the
ablation of calculus and some forms of minor surgery can be performed with

Zanon et al., 2000 the combined administration of antifibrinolytics and desmopressin. In severe
[53] haemophilia, replacement of the deficient coagulation factor is necessary,
Rodriguez—Merchan Haemophﬂia with consideration of hospitalization.
etal., 2019 - Local anaesthesia must be carefully administrated due to the risk of
[56] haematomas.

- A combination of tranexamic acid (20 mg/kg) and a single infusion of factor
VIII or IX to achieve a peak level of about 30% of factor VIII or IX in vivo can
be used prior to dental extraction.

- desmopressin is usually effective in preventing or treating abnormal
bleeding in type 1 VWD, but in patients with type 2 disease, replacement
therapy with purified VWF is often required since the response to
desmopressin is variable. On the other hand, desmopressin is not effective in

Von Willebrand the treatment of patients with type 3 VWD, who therefore necessitate
van Galen etal,, 2019 factor deficiency replacement therapy with purified human VWF associated with FVIII at
[57] disease least on the first administration

Prolonged bleeding is frequently observed following tooth extractions or
associated with professional oral hygiene procedures. Treatments should be
carefully considered in relation to the patient’s state of health and the
severity of the disease, in coordination with the haematologist.

4.9. Considerations for Dental Treatment
4.9.1. Laboratory Tests

American Board of Internal Medicine laboratory test reference ranges [59] are shown

in Table 3.

Table 3. American Board of Internal Medicine—Laboratory test reference ranges January 2023 [59].

Laboratory Tests Reference Ranges
Factor I 200-400 mg/dL
Factor II 60-130% of normal

Factor IX 60-130% of normal
Factor XII 60-130% of normal

INR (International Normalized Ratio)

Therapeutic range: 2.0-3.0
Therapeutic range in high-risk patients: 2.5-3.5
Therapeutic range in patients with lupus
anticoagulant: 3.0-3.5

Platelet count 150-450 x 103/mcL
Protein S Plasma Activity 57-131%
Plasma thrombin time 17-23's

Platelet count: Used to quantify the number of platelets [59-63]

Platelet aggregation: Evaluates the adequacy of platelet reactivity to physiological
stimuli that activate platelets. It is used to identify abnormal pictures in functional,
hereditary, and acquired platelet disorders [59-63]

VWEF Antigen: Measures the total plasma VWF concentration [59-63]

Ristocetin Agglutination: Detects the presence of large VWF multimers. It is a routine
test in the diagnostics of VWD [59-63]
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e  Prothrombin Time (PT): evaluates the factors of the extrinsic and common coagulation
pathways (VII, X, V, Prothrombin II, and fibrinogen) [59-63]

e  Partial thromboplastin time (PTT): Evaluates the factors of the intrinsic and common
coagulation pathways (Precallicrein, high molecular weight kininogen, factors XII, XI,
IX, VIIL, X and V, prothrombin II and fibrinogen) [59-63]

e  Thrombin time: Evaluates the last stage of coagulation. It is prolonged if there is
antithrombin activation caused by heparin or by qualitative changes in fibrinogen or
hypofibrinogenemia [59-63]

e  Fibrinogen dosage: The fibrinogen dosage allows for the measurement of the concen-
tration of circulating fibrinogen. A lower value indicates a reduced ability to clot, and
vice versa [59-63]

e  Antithrombin III (AT-III): AT-III is a hepatic synthesized glycoprotein capable of in-
hibiting the action of various coagulation factors. Its action is particularly efficient
against activated factor II (thrombin), but it also inhibits factors IX, X, XI, and XII,
plasmin, and many other factors involved in the coagulation cascade, in addition
to being a cofactor for heparin anticoagulants. The plasma values of AT-III increase
during the use of dicumarol anticoagulants, in situations of hypergammaglobulinemia
and the presence of inflammatory states with increased erythrocyte sedimentation rate
and C reactive protein. On the other hand, its values decrease during therapy with
oral contraceptives, following serious hepatic diseases, as well as following throm-
boembolic phenomena, such as pulmonary embolism, acute myocardial infarction,
disseminated intravascular coagulation, and thrombophlebitis [59-63]

e Protein S: Protein S is a blood factor that limits clotting through the degradation
of factors V and VIII and, in doing so, acts together with another protein called
coagulation C. Protein S is only effective if it is free, not bound to another protein called
C4b. A low percentage of free S is one of the predisposing factors for thrombophilia.
In this regard, three conditions are described: an insufficient overall amount of protein
S, low activity of the protein, and an excess of the bound component to the detriment
of the free one. These conditions can be genetic, albeit quite rare, or acquired, as in
the case of liver disease, nephrotic syndrome, excessive use of protein S for clotting
episodes, or, more commonly, low levels of vitamin K or oestrogen-progestogen
therapies [59-63]

e  Factor V Leiden: Factor V determines, once activated, the conversion of factor II into
thrombin; this phenomenon is hindered by the coagulation of protein C, in competition
with protein S, through the degradation of factor V, which is separated into two
inactive fragments called Vi9. There is a genetic variant, linked to chromosome 1, in
which arginine is replaced by glutamine, variant G1691A, which prevents the lysis
of factor V by protein C, causing the condition of resistance to activate protein C
(APC resistance) [59-63]. This condition, called “Factor V of Leiden” after the name
of the Dutch locality where it was first described, can be present in the form of either
heterozygosity or, more rarely, homozygosity. In these subjects, the risk of thrombotic
events and polyabortivity increases [59-63]

e  Clot Stability: Assessed in patients with slow wound healing or a history of frequent
miscarriages. The lysis of clots occurs if the fibrinolytic activity is excessive or if factor
XIII is deficient [59-63]

e  Alpha2-antiplasmin: Measures the fibrinolysis inhibitor in plasma, which is reduced
in patients with excessive bleeding and increased fibrinolysis [59-63].

4.9.2. Drugs and Factors Promoting Haemostasis

During oral surgery, the control of postoperative bleeding is of fundamental impor-
tance in patients suffering from haemostasis disorders since the resulting bleeding can be
very prolonged over time and be a danger to the patient’s health [62].

For optimal control, it is possible to administer drugs and substitutes for coagulation
factors [61].
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e Tranexamic acid is an antifibrinolytic agent. It can be used as a systemic treatment
with a dose of 20 mg/kg or as a rinse, being a good adjuvant in the control of bleed-
ing [62-65].

e  Desmopressin is a synthetic analogue of the vasopressin hormone, but without vaso-
pressor properties, which increases plasma concentrations of VWF and FVIIL. It can be
administered by intravenous infusion, subcutaneous injection, or intranasal spray.

e  Fresh frozen plasma: in patients with VF deficiency, the infusion of 450 mL of fresh
plasma increases the factor level from 1% to 11%, and after 24 h, a level of 6% is
maintained.

e  Platelet transfusions: indicated when the disorder is severe (less than 30,000 platelets)
and when other therapeutic measures have not been effective [62-65].

4.9.3. Antifibrinolytic Therapy Considerations

A Cochrane systematic review was performed in 2019 by Van Galen et al. where the
beneficial effect of antifibrinolytic agents (tranexamic acid or epsilon aminocaproic acid) in
preventing bleeding was inquired to establish the effectiveness of the agent to treat patients
affected by haemophilia or Von Willebrand disease [57]. The review found that, when
compared to the placebo group, the two antifibrinolytic agents were effective in reducing
the number of bleeds after dental extraction, the amount of blood loss, and the need for
a clotting factor. There were rare side effects reported. However, there were no trials of
antifibrinolytic medicine to prevent bleeding in patients with Von Willebrand disease and
even if it is currently used in dental practice, there is no clear scientific evidence in the
literature [57].

4.9.4. Replacement Therapy Considerations

The replacement therapy, together with local haemostasis control manoeuvres signifi-
cantly reduces the risk of bleeding, while the use of recombinant factors in place of blood
products eliminates the risk of viral infections [58]. It is a prophylaxis that aims to keep the
amount of the factor constant and is administered on a cyclical basis. This therapy is based
on plasma-derived products or synthesis products, called recombinants. [58-65].

The intravenous administration of these products makes it possible to stop or prevent
bleeding in the event of trauma or surgery. The high cost and the limited availability of
production set the limits of substitution therapy. To overcome the limitations, factor VIII
lacking the B domain was made available to haemophilia A patients and is efficiently
expressed in cultured cells by modification with genetic engineering techniques, leading
to a longer half-life and lower immunogenicity. It was noted that, in some haemophilic
patients, the replacement therapy with the deficient factor over time causes the production
of antibodies against the inserted factor, which makes the therapy ineffective [64,65]. For
this reason, products synthesized with recombinant DNA technology have been studied.
These agents are mimetic antibodies, like emicizumab (ACE910) or antibodies that inhibit
the tissue factor pathway inhibitor (TPF1). Emicizumab, a humanized bispecific monoclonal
antibody that binds and bridges FX and FIXa, was developed to restore the function of
FVIIIa. It carries the additional advantages of a subcutaneous mode of administration
and a long half-life (~30 days) [57]. PK modelling showed that, after a weekly loading
dose, subjects could be maintained at a steady-state plasma level with weekly, biweekly, or
monthly dosing that would be sufficient to maintain the majority of subjects bleed-free, as
tested in the clinical trial program [57].

Theoretically, inhibition of TFP1 could ensure adequate thrombin generation by tissue
factor, factor VIla, and factor Xa in the early stages of the coagulation cascade. In this
category of antibodies, we find Concizumab, for which a pro-coagulant dose-dependent
effect has been noted, which lays the foundation for future studies on the use of the product
in the treatment of haemophilia [64,65]. In the management of these therapies collaboration
with the haematologist is important to establish which is the best therapy for the patient
who needs to undergo surgery is important in the management of these therapies.
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4.9.5. Desmopressin Considerations

Desmopressin is one of several non-transfusional pharmacological agents used to
treat bleeding episodes, including anti-fibrinolytic agents, such as tranexamic acid, e-
aminocaproic acid, and aprotinin; recombinant human factor VIla [64]; and conjugated
oestrogens. It is used systemically in patients with type-1-vWD, with an available residual
concentration of factor VIII and vWEF-concentrations of >10 IE/dL. Patients who are not
responding to desmopressin, as well as patients with other types of vWD can be treated
with vWEF-containing factor VIII concentrates [64].

However, desmopressin is not a drug without side effects. The major adverse effect of
desmopressin is dilutional hyponatremia, as it increases renal water retention and urine
electrolyte concentration. As a result, it can lead to systemic hyponatremia with physiology
similar to the syndrome of inappropriate antidiuretic hormone [66]. In rare instances,
the hyponatremia caused by this drug manifests as altered mental status or precipitates
seizures. For this reason, this drug should be avoided in young patients under the age of 2,
because restricting water and fluids in these patients is difficult. It is also not recommended
in patients with compromised renal function or suffering from thrombocytopenic purpura,
as it can precipitate a thrombotic event [66]. Lastly, desmopressin is contraindicated in
patients with known hypersensitivity to desmopressin acetate.

The minor adverse effects that may affect individual patients are headaches, tachycar-
dia, and facial flushing. In exceptional cases, patients receiving desmopressin have suffered
strokes or myocardial infarctions; however, the direct role of desmopressin in these cases is
not established [66].

4.9.6. Dental Procedures

The most important goal in the treatment of patients suffering from haemostatic
disorders is to prevent surgical complications and reduce the risk of bleeding.
For this reason, the following flow chart is suggested [62-65,67]:

e  Careful medical history: it is necessary to frame the patient’s systemic health, through
an accurate medical history and the collection of the necessary diagnostic test data.
Patient motivation to maintain oral health to prevent invasive dental procedures.
Collaboration with the haematologist and the attending physician to determine the
best therapy for the patient based on his clinical condition; establish any suspensions
of ongoing therapies or additions of supportive replacement therapies.

e  Avoid sudden manoeuvres during surgery to avoid traumatizing the soft tissues and
promoting bleeding.

e  Avoid the administration of drugs that can compromise haemostasis, such as aspirin
and non-steroidal anti-inflammatory drugs.

Use of absorbable sutures to avoid the risk of bleeding during removal.
All local haemostasis manoeuvres are recommended, such as compression, suturing,
and the use of local haemostats [61-65].

5. Conclusions

Haemostasis disorders are pathologies of different aetiology and severity; the clinician
needs to know the clinical manifestations to be able to set up an adequate operative protocol
to minimize the intra- and postoperative bleeding risk. Good clinical practice involves
planning dental surgery to use the fewest number of procedural steps, applying adequate
local and loco-regional anaesthesia, and ensuring the correct management of intra- and
post-operative bleeding through both surgical and pharmacological methods. Finally, it
is necessary to know the blood chemistry tests and the physiological ranges necessary to
evaluate the health state of the patient and plan future treatments.



Appl. Sci. 2023,13, 2076 17 of 19

Author Contributions: Conceptualization, EP. and M.P.; methodology, EP., M.P. and E K,; software,
M.P; validation, A.S., formal analysis, F.P and M.P,, investigation, A.S. and E.K,; resources, A.S. and
E.K.; data curation, M.P.,; writing—original draft preparation, F.P.; writing—review and editing, M.P.
and E.K,; visualization, M.P.; supervision, ES.; and project administration, ES. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Data supporting reported results are available on request from the
corresponding authors.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Kaushansky, K. Historical review: Megakaryopoiesis and thrombopoiesis. Blood 2008, 111, 981-986. [CrossRef] [PubMed]

2. Jurk, K,; Kehrel, B.E. Platelets: Physiology and biochemistry. Semin. Thromb. Hemost. 2005, 31, 381-392. [CrossRef] [PubMed]

3.  Savage, B.; Cattaneo, M.; Ruggeri, Z.M. Mechanisms of platelets aggregation. Curr. Opin. Hematol. 2001, 8, 270-276. [CrossRef]
[PubMed]

4. Laino, L.; Cicciu, M,; Fiorillo, L.; Crimi, S.; Bianchi, A.; Amoroso, G.; Monte, I.P.; Herford, A.S.; Cervino, G. Surgical Risk on
Patients with Coagulopathies: Guidelines on Hemophiliac Patients for Oro-Maxillofacial Surgery. Int. |. Environ. Res. Public
Health 2019, 16, 1386. [CrossRef]

5. Kumbargere Nagraj, S.; Prashanti, E.; Aggarwal, H.; Kumar, P; Lingappa, A.; Muthu, M.S.; Krishanappa, S.K.K. Interventions for
treating post-extraction bleeding. Cochrane Database Syst. Rev. 2018, 3, CD011930. [CrossRef]

6. Kudsi, Z.; Dalati, M.H; Sibai, L.; Koussayer, L.T. Management of bleeding disorders in the dental practice: Managing patients on
anticoagulants. Dent. Update 2012, 39, 358-363. [CrossRef]

7. de Campos, N.; Furlaneto, F.; De Paiva, B.Y. Bleeding in dental surgery. In Contemporary Applications of Biologic Hemostatic Agents
across Surgical Specialties—Volume 2; IntechOpen: London, UK, 2019.

8.  Browne, PV,; Hebbel, R.P. CD36-positive stress reticulocvtosis in sickle cell anemia. Lab. Clin. Med. 1996, 27, 340-347. [CrossRef]
9.  Zennadi, R;; Moeller, B.].; Whalen, E.J.; Batchvarova, M.; Xu, K.; Shan, S.; Delahunty, M.; Dewhirst, M.W.; Telen, M.]. Epinephrine-
induced activation of LW-mediated sickle cell adhesion and vaso-occlusion in vivo. Blood 2007, 110, 2708-2717. [CrossRef]

10. El Nemer, W.; Wautier, M.-P.,; Rahuel, C.; Gane, P,; Hermand, P.; Galacteros, F.; Wautier, J.-L.; Cartron, J.-P.; Colin, Y.; Le Van Kim,
C. Endothelial Lu/BCAM glycoproteins are novel ligands for red blood cell alpha4betal integrin: Role in adhesion of sickle red
blood cells to endothelial cells. Blood 2007, 109, 3544-3551. [CrossRef]

11. Kato, G.I; Gladwin, M.T.; Steinberg, M. Deconstructing sickle cell disease: A reappraisal of the role of hemolysis in the
development of clinical subphenotypes. Blood Rev. 2007, 21, 37—47. [CrossRef]

12.  Premawardhena, A.; Fisher, C.A.; Olivieri, N.F,; de Silva, S.; Sloane-Stanley, ].; Wood, W.G.; Weatherall, D.J. A novel molecular
basis for beta thalassemia intermedia poses new questions about its pathophysiology. Blood 2005, 106, 3251-3255. [CrossRef]

13. Luzzatto, L. Paroxysmal nocturnal hemoglobinuria: An acquired X-linked genetic disease with somatic-cell inosaicism. Curr.
Opin. Genet. Dev. 2006, 16, 317-322. [CrossRef]

14. Hill, A,; Richards, S.; Hillmen, P. Recent developments in the understanding and management of paroxysmal nocturnal
haemoglobinuria. Br. J. Haematol. 2007, 137, 181-192. [CrossRef]

15. Gertz, M.A. Management of cold haemolytic syndrome. Br. |. Haematol. 2007, 138, 422-429. [CrossRef]

16. King, K.E.; Ness, PM. Treatment of autoimmune hemolytic anemia. Semin. Hematol. 2005, 42, 131-136. [CrossRef]

17.  Iin, Y,; Mailloux, C.M.; Gowan, K.; Riccardi, S.L.; LaBerge, G.; Bennett, D.C.; Fain, PR.; Spritz, R.A. NALP1 in vitiligo-associated
multiple autoimmune disease. N. Engl. ]. Med. 2007, 356, 1216-1225.

18.  Andrews, N.C.; Schmidt, P.I. Iron homeostasis. Annu. Rev. Physiol. 2007, 69, 69-85. [CrossRef]

19. Roy, C.N.; Andrews, N.C. Anemia of inflammation: The hepcidin link. Curr. Opin. Hematol. 2005, 12, 107-111. [CrossRef]

20. Young, N.S.; Calado, R.; Scheinberg, P. Current concepts in the pathophysiology and treatment of aplastic anemia. Blood 2006, 108,
2509-2519. [CrossRef]

21. Taniguchi, T.; D’Andrea, A.D. Molecular pathogenesis of Fanconi anemia: Recent progress. Blood 2006, 107, 4223-4233. [CrossRef]

22. Malfait, F.; Francomano, C.; Byers, P.; Belmont, J.; Berglund, B.; Black, J.; Bloom, L.; Bowen, ].M.; Brady, A.E; Burrows, N.P; et al.
The 2017 International Classification of the Ehlers-Danlos Syndromes. Am. |. Med. Genet. C Semin. Med. Genet. 2017, 175, 8-26.
[CrossRef] [PubMed]

23. Caliogna, L.; Guerrieri, V.; Annunziata, S.; Bina, V.; Brancato, A.M.; Castelli, A.; Jannelli, E.; Ivone, A.; Grassi, F.A.; Mosconi, M.;
et al. Biomarkers for Ehlers-Danlos Syndromes: There Is a Role? Int. ]. Mol. Sci. 2021, 22, 10149. [CrossRef] [PubMed]

24. Hakim, A.].; Grahame, R.; Norris, P.; Hopper, C. Local anaesthetic failure in joint hypermobility syndrome. J. R. Soc. Med. 2005,

98, 84-85. [CrossRef] [PubMed]


http://doi.org/10.1182/blood-2007-05-088500
http://www.ncbi.nlm.nih.gov/pubmed/18223171
http://doi.org/10.1055/s-2005-916671
http://www.ncbi.nlm.nih.gov/pubmed/16149014
http://doi.org/10.1097/00062752-200109000-00002
http://www.ncbi.nlm.nih.gov/pubmed/11604561
http://doi.org/10.3390/ijerph16081386
http://doi.org/10.1002/14651858.CD011930.pub3
http://doi.org/10.12968/denu.2012.39.5.358
http://doi.org/10.1016/S0022-2143(96)90181-X
http://doi.org/10.1182/blood-2006-11-056101
http://doi.org/10.1182/blood-2006-07-035139
http://doi.org/10.1016/j.blre.2006.07.001
http://doi.org/10.1182/blood-2005-02-0593
http://doi.org/10.1016/j.gde.2006.04.015
http://doi.org/10.1111/j.1365-2141.2007.06554.x
http://doi.org/10.1111/j.1365-2141.2007.06664.x
http://doi.org/10.1053/j.seminhematol.2005.04.003
http://doi.org/10.1146/annurev.physiol.69.031905.164337
http://doi.org/10.1097/00062752-200503000-00001
http://doi.org/10.1182/blood-2006-03-010777
http://doi.org/10.1182/blood-2005-10-4240
http://doi.org/10.1002/ajmg.c.31552
http://www.ncbi.nlm.nih.gov/pubmed/28306229
http://doi.org/10.3390/ijms221810149
http://www.ncbi.nlm.nih.gov/pubmed/34576312
http://doi.org/10.1177/014107680509800222
http://www.ncbi.nlm.nih.gov/pubmed/15684369

Appl. Sci. 2023,13, 2076 18 of 19

25.

26.

27.

28.

29.
30.

31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

Arendt-Nielsen, L.; Kaalund, S.; Bjerring, P.; Hogsaa, B. Insufficient effect of local analgesics in Ehlers Danlos type III patients
(connective tissue disorder). Acta Anaesthesiol. Scand. 1990, 34, 358-361. [CrossRef] [PubMed]

Wiesmann, T. Anaesthesia recommendations for patients suffering from Ehlers-Danlos syndrome. Anisth Intensivmed. 2014, 55,
S544-5S561.

Robert, F; Desroches-Castan, A.; Bailly, S.; Dupuis-Girod, S.; Feige, J.-J. Future treatments for hereditary hemorrhagic telangiecta-
sia. Orphanet |. Rare Dis. 2020, 15, 4. [CrossRef]

Snodgrass, R.O.; Chico, TJ.A.; Arthur, H.M. Hereditary Haemorrhagic Telangiectasia, an Inherited Vascular Disorder in Need of
Improved Evidence-Based Pharmaceutical Interventions. Genes 2021, 12, 174. [CrossRef]

Sharathkumar, A.A.; Shapiro, A. Hereditary haemorrhagic telangiectasia. Haemophilia 2008, 14, 1269-1280. [CrossRef]

Begbie, M.E. Hereditary haemorrhagic telangiectasia (Osler-Weber-Rendu syndrome): A view from the 21st century. Postgrad.
Med. ]. 2003, 79, 18-24. [CrossRef]

Zheng, X.L.; Sadler, L.E. Pathogenesis of thrombotic microangiopathies. Annu. Rev. Pathol. 2008, 3, 249-277. [CrossRef]
Kokame, K.; Miyata, T. Genetic defects leading to hereditary thrombotic thrombocytopenic purpura. Semin. Hematol. 2004, 41,
34-40. [CrossRef]

Tsai, H.M. The molecular biology ofthrombotic microangiopathy. Kidney Int. 2006, 70, 16-23. [CrossRef]

Bussel, D.B.; Kelton, J.G.; Lichtin, A.E.; McMillan, R.; Okerbloom, J.A.; Regan, D.H.; Warrier, I. Idiopathic thrombocytopenic
purpura: A practice guideline developed by explicit methods for the American Society of Hematology. Blood 1996, 88, 3—40.
Neylon, A.].; Saunders, PW.; Howard, M.R.; Proctor, S.J.; Taylor, PR. Clinically significant newly presenting autoimmune
thrombocytopenic purpura in adults: A prospective study of a population-based cohort of 245 patients. Br. ]. Haematol. 2003, 122,
966-974. [CrossRef]

Ozbilgin, S. Immune thrombocytopenia (ITP). Andsth Intensivmed. 2017, 58, 458—-473.

McMillan, R.; Durette, C. Long-term outcomes in adults with chronic ITP after splenectomy failure. Blood 2004, 104, 956-960.
[CrossRef]

Zhou, B.; Zhao, H.; Yang, R.C.; Han, Z.C. Multi-dysfunctional pathophysiology in ITP. Crit. Rev. Oncol. Hematol. 2005, 54, 107-116.
[CrossRef]

Coopamah, M.D.; Garvey, M.B.; Freedman, ].; Semple, ].W. Cellular immune mechanisms in autoimmune thrombocytopenic
purpura: An update. Transfus. Med. Rev. 2003, 17, 69-80. [CrossRef]

Johsen, J. Pathogenesis in immune thrombocytopenia: New insights. American Society of Hematology. Hematology 2012, 2012,
306-312. [CrossRef]

Bromberg, M.E. Immune thrombocytopenic purpura—The changing therapeutic landscape. N. Engl. . Med. 2006, 355, 1643-1645.
[CrossRef]

Nurden, A.T. Glanzmann thrombasthenia. Orphanet ]. Rare Dis. 2006, 1, 10. [CrossRef]

Braunsteiner, H.; Pakesch, F. Thrombocytoasthenia and thrombocytopathia. Old names and new diseases. Blood 1956, 11, 965-976.
[CrossRef] [PubMed]

Caen, J.P; Castaldi, P.A.; Lecrec, ].C.; Inceman, S.; Larrieu, M.].; Probst, M.; Bernard, J. Glanzmann’s thrombasthenia. I. Congenital
bleeding disorders with long bleeding time and normal platelet count. Am. J. Med. 1966, 44, 4-10. [CrossRef] [PubMed]
George, ].N.; Caen, J.-P.; Nurden, A.T. Glanzmann’s thrombasthenia: The spectrum of clinical disease. Blood 1990, 75, 1383-1395.
[CrossRef]

Franchini, M.; Favaloro, E.J.; Lippi, G. Glanzmann thrombasthenia: An update. Clin. Chim. Acta 2010, 411, 1-6. [CrossRef]
Jover-Cerverd, A.; Poveda-Roda, R.; Bagan, J.V.; Jiménez-Soriano, Y. Dental treatment of patients with coagulation factor
alterations: An update. Med. Oral Patol. Oral Cir. Bucal. 2007, 12, E380-E387.

Mingarro-de-Leén, A.; Chaveli-Lopez, B.; Gavalda-Esteve, C. Dental management of patients receiving anticoagulant and/or
antiplatelet treatment. J. Clin. Exp. Dent. 2014, 6, €155-e161. [CrossRef]

Calcia, T.B.B.; Oballe, H].R.; de Oliveira Silva, A.M.; Friedrich, S.A.; Muniz, EW.M.G. Is alteration in single drug anticoagu-
lant/antiplatelet regimen necessary in patients who need minor oral surgery? A systematic review with meta-analysis. Clin. Oral
Investig. 2021, 25, 3369-3381. [CrossRef]

Srivastava, A.; Santagostino, E.; Dougall, A.; Kitchen, S.; Sutherland, M.; Pipe, S.W.; Carcao, M.; Ragni, M.V.; Windyga, J.; Lilnas,
A.; et al. WFH Guidelines for the Management of Hemophilia, 3rd edition. Haemophilia 2020, 26, 1-158; published correction
appears in Haemophilia 2021, 27, 699. [CrossRef]

Adeyemo, T.A.; Adeyemo, W.L.; Adediran, A.; Akinbami, A.J.; Akanmu, A.S. Orofacial manifestations of hematological disorders:
Anemia and hemostatic disorders. Indian |. Dent. Res. 2011, 22, 454—-461. [CrossRef]

Smith, J.A. Hemophilia: What the Oral and Maxillofacial Surgeon Needs to Know. Oral Maxillofac. Surg. Clin. N. Am. 2016, 28,
481-489. [CrossRef]

Zanon, E.; Martinelli, F; Bacci, C.; Zerbinati, P.; Girolami, A. Proposal of a standard approach to dental extraction in haemophilia
patients. A case-control study with good results. Haemophilia 2000, 6, 533-536. [CrossRef]

Arrieta-Blanco, J.; Onate-Sanchez, R.; Martinez-Lopez, F.; Onate-Cabrerizo, D.; Cabrerizo-Merino, M. Inherited, congenital and
acquired disorders by hemostasis (vascular, platelet and plasmatic phases) with repercussions in the therapeutic oral sphere. Med.
Oral Patol. Oral Y Cir. Bucal 2014, 19, e280-288. [CrossRef]


http://doi.org/10.1111/j.1399-6576.1990.tb03103.x
http://www.ncbi.nlm.nih.gov/pubmed/2389651
http://doi.org/10.1186/s13023-019-1281-4
http://doi.org/10.3390/genes12020174
http://doi.org/10.1111/j.1365-2516.2008.01774.x
http://doi.org/10.1136/pmj.79.927.18
http://doi.org/10.1146/annurev.pathmechdis.3.121806.154311
http://doi.org/10.1053/j.seminhematol.2003.10.002
http://doi.org/10.1038/sj.ki.5001535
http://doi.org/10.1046/j.1365-2141.2003.04547.x
http://doi.org/10.1182/blood-2003-11-3908
http://doi.org/10.1016/j.critrevonc.2004.12.004
http://doi.org/10.1053/tmrv.2003.50004
http://doi.org/10.1182/asheducation.V2012.1.306.3798320
http://doi.org/10.1056/NEJMp068169
http://doi.org/10.1186/1750-1172-1-10
http://doi.org/10.1182/blood.V11.11.965.965
http://www.ncbi.nlm.nih.gov/pubmed/13364007
http://doi.org/10.1016/S0950-3536(89)80036-8
http://www.ncbi.nlm.nih.gov/pubmed/2673430
http://doi.org/10.1182/blood.V75.7.1383.1383
http://doi.org/10.1016/j.cca.2009.10.016
http://doi.org/10.4317/jced.51215
http://doi.org/10.1007/s00784-021-03882-z
http://doi.org/10.1111/hae.14046
http://doi.org/10.4103/0970-9290.87070
http://doi.org/10.1016/j.coms.2016.06.006
http://doi.org/10.1046/j.1365-2516.2000.00423.x
http://doi.org/10.4317/medoral.19560

Appl. Sci. 2023,13, 2076 19 of 19

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

Sadler, L.E.; Budde, U.; Eikenboom, J.C.J.; Favaloro, E.J.; Hill, EG.H.; Holmberg, L.; Ingerslev, J.; Lee, C.; Lillicrap, D.; Mannucci,
P; et al. Update on the pathophysiology and classification of von Willebrand disease: A report of the Subcommittee on von
Willebrand Factor. J. Thrornb. Haemost. 2006, 4, 2103-2314. [CrossRef]

Rodriguez-Merchan, E.C. What does the Cochrane database of systematic reviews tell us about hemophilia? Expert Rev. Hematol.
2019, 12,919-922. [CrossRef]

van Galen, K.P.; Engelen, E.T.; Mauser-Bunschoten, E.P; van Es, R.J.; Schutgens, R.E. Antifibrinolytic therapy for preventing oral
bleeding in patients with haemophilia or Von Willebrand disease undergoing minor oral surgery or dental extractions. Cochrane
Database Syst Rev. 2019, 4, CD011385. [CrossRef]

Weyand, A.C.; Pipe, SSW. New therapies for hemophilia. Blood 2019, 133, 389-398. [CrossRef] [PubMed]

American Board of Internal Medicine. Available online: https://www.abim.org/Media/bfijryql/laboratory-reference-ranges.pdf
(accessed on 2 February 2023).

Gorog, D.A.; Becker, R.C. Point-of-care platelet function tests: Relevance to arterial thrombosis and opportunities for improvement.
J. Thromb. Thrombolysis 2021, 51, 1-11. [CrossRef]

Hvas, A.M.; Grove, E.L. Platelet Function Tests: Preanalytical Variables, Clinical Utility, Advantages, and Disadvantages. Methods
Mol. Biol. 2017, 1646, 305-320.

Fouassier, M.; Babuty, A.; Debord, C.; Béné, M.C. Platelet immunophenotyping in health and inherited bleeding disorders, a
review and practical hints. Cytom. B Clin. Cytom. 2020, 98, 464—475. [CrossRef]

Capodanno, D.; Morice, M.C.; Angiolillo, D.J.; Bhatt, D.L.; Byrne, R.A.; Colleran, R.; Cuisset, T.; Cutlip, D.; Eerdmans, P;
Eikelboom, J.; et al. Trial Design Principles for Patients at High Bleeding Risk Undergoing PCI: JACC Scientific Expert Panel. J.
Am. Coll. Cardiol. 2020, 76, 1468-1483. [CrossRef] [PubMed]

Niemann, M.; Otto, E.; Eder, C.; Youssef, Y.; Kaufner, L.; Mérdian, S. Coagulopathy management of multiple injured patients—A
comprehensive literature review of the European guideline 2019. EFORT Open Rev. 2022, 7, 710-726. [CrossRef]

Romer, P.; Heimes, D.; Pabst, A.; Becker, P; Thiem, D.G.E.; Kdimmerer, PW. Bleeding disorders in implant dentistry: A narrative
review and a treatment guide. Int. J. Implant. Dent. 2022, 8, 20. [CrossRef]

McCarty, T.S.; Ankur, D.S. Desmopressin; StatPearls: Tampa/St. Petersburg, FL, USA, 2022.

Ghadimi, K.; Levy, ].H.; Welsby, L]. Perioperative management of the bleeding patient. Br. |. Anaesth. 2016, 117, iii18-iii30.
[CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1111/j.1538-7836.2006.02146.x
http://doi.org/10.1080/17474086.2019.1676718
http://doi.org/10.1002/14651858.CD011385.pub3
http://doi.org/10.1182/blood-2018-08-872291
http://www.ncbi.nlm.nih.gov/pubmed/30559264
https://www.abim.org/Media/bfijryql/laboratory-reference-ranges.pdf
http://doi.org/10.1007/s11239-020-02170-z
http://doi.org/10.1002/cyto.b.21892
http://doi.org/10.1016/j.jacc.2020.06.085
http://www.ncbi.nlm.nih.gov/pubmed/32943165
http://doi.org/10.1530/EOR-22-0054
http://doi.org/10.1186/s40729-022-00418-2
http://doi.org/10.1093/bja/aew358

	Introduction 
	Materials and Methods 
	Focused Questions 
	Eligibility Criteria 
	Search Strategy 
	Research 

	Results 
	Discussion 
	Physiology of Haemostasis 
	Oral Surgery Procedures and Bleeding Risk 
	Pathology and Disorders of Haemostasis 
	Pathologies Caused by Defects of the Vascular Wall 
	Ehlers-Danlos Syndrome 
	Weber-Osler-Rendu Syndrome (Hereditary Haemorrhagic Telangiectasia) 

	Pathologies Caused by a Reduction in the Number of Platelets 
	Haemorrhagic Diseases from Defects in Platelet Function 
	Bleeding Diathesis from Disorders of Coagulation Factors 
	Haemophilia 
	Von Willebrand Factor Deficiency Disease 

	Acquired Coagulopathies 
	Antiplatelet Agents 
	Oral Anticoagulants 

	Considerations for Dental Treatment 
	Laboratory Tests 
	Drugs and Factors Promoting Haemostasis 
	Antifibrinolytic Therapy Considerations 
	Replacement Therapy Considerations 
	Desmopressin Considerations 
	Dental Procedures 


	Conclusions 
	References

