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Abstract 
Von Willebrand disease is an autosomal inherited bleeding disorder caused due to the quantitative or qualitative defects of a 

multimeric glycoprotein, the Von Willebrand factor (VWF). VWF is a multi-adhesive protein that carries factor VIII in 

circulation and initiates aggregation of platelets to exposed sub endothelial collagen fibers. The deficiency or abnormality of 

VWF causes reduction in the levels of factor VIII, as seen in Hemophilia A patients. The common clinical manifestations of Von 

Willebrand disease include soft tissue and mucosal bleeding. The severity of the disease is determined by the extent of von 

Willebrand factor and factor VIII reduction in the circulation. Since symptoms are often mild, a significant majority of patients 

remain undiagnosed. This article presents the ongoing dental management of a seven-year old female diagnosed with Von 

Willebrand disease. The primary aim of the article is to focus on the diagnosis, management and dental considerations of this 

common yet overlooked disorder and distinguish it from Hemophilia.  
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Introduction 
Haemostasis plays a pivotal role in maintaining the 

integrity of blood circulation.(1) Normally, haemostasis 

occurs through two independent and related processes-

the coagulation cascade and the platelet activation 

process.(2) The combined interaction of the endothelial 

cells, platelets and several coagulation factors results in 

haemostasis. A multimeric glycoprotein, Von 

Willebrand factor (VWF) produced by the endothelial 

cells and megakaryocytes circulates in a non-covalent 

complex along with factor VIII (FVIII), thereby 

protecting it from early proteolytic degradation. The 

high shear stress condition in the microvasculature 

propagates the binding of the sub-endothelial VWF to 

platelets. This causes the stimulation of platelets via the 

glycoprotein Ib–V–IX complex thereby, mediating 

platelet aggregation which results in consolidation of 

platelets with fibrin and formation of clot at the site of 

injury.(3,4,5) 

Von Willebrand disease (VWD) is a family of 

inherited bleeding disorders arising from quantitative or 

qualitative defects in Von Willebrand factor (VWF), 

which plays a crucial role in the adhesion of platelets to 

the sub-endothelium during vascular injury and is 

essential for normal primary haemostasis to occur.(6) 

First described by Erik Adolf Von Willebrand in 1926 

as 'pseudohaemophilia'. Von Willebrand disease is a 

congenital bleeding disorder characterized by a life-

long tendency toward easy bruising, frequent epistaxis, 

haematomas, menorrhagia and heavy and delayed 

bleeding after oropharyngeal surgery.(7) The prevalence 

of VWD was assessed to be 0.6–1.3% in population 

based studies as compared to 0.005–0.01% in special 

centers where symptomatic patients with VWD are 

often referred.(8,9) 

In the present report, we describe the ongoing 

dental management of a seven-year old female with 

Type 2N Von Willebrand disease focusing on the 

diagnosis, haematologic conditioning and dental 

considerations of the same. The aim of the review is to 

bring to the forefront the dental management of one of 

the most common yet overlooked bleeding disorder- 

Von Willebrand disease. 

 

Case Report 
A seven-year old female reported to the 

Department of Pedodontics with the complaint of 

recurrent bleeding from upper right front tooth region. 

Her medical history revealed that she was a diagnosed 

case of Von-Willebrand disease. There was history of 

easy bruisability, epistaxis, gum bleeding in the past 

which used to stop after factor infusion under medical 

supervision. There was no history of consanguineous 

marriage of parents. The pedigree analysis of the family 

was done and none of the members of the family were 

affected suggesting either an autosomal recessive 

pattern of inheritance or de novo mutation. The patient 

had overall normal physical and mental development. 

Extra-oral examination revealed the absence of pallor, 

icterus, cyanosis, clubbing and lymphadenopathy. 

Intraoral examination revealed a root stump in relation 

to 52, the offending tooth from where recurrent 

bleeding occurred. There were multiple carious lesions 

in primary and permanent teeth (Fig. 1). An informed 

consent was taken from the haematologist prior to the 

extraction procedure. The patient’s consent was taken 

and haematological investigations were carried out 

(Table 1). The treatment plan aimed at infusion of 

theVWF/ FVIII concentrate since VWF is the carrier 

protein for Factor VIII, establishment of haematologic 
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equilibrium followed by extraction of 52. The 

extraction was done 60 minutes after the infusion of 

Anti-haemophilic Factor (Inj. Immunate, 250 IU).The 

local haemostatis was achieved using Tranexamic 

Acid (TexidInj, 500 mg/5ml). Post extraction 

instructions were imparted and Acetaminophen 125 mg 

(15mg/kg/dose) analgesic was prescribed. The routine 

follow up of the child was done after 24 hours to check 

for post-operative bleeding. The child is presently 

undergoing conservative dental treatment involving 

restorations of the several carious primary and 

permanent teeth (Fig. 2). The complete treatment of the 

patient is a teamwork being done in close collaboration 

with the Haematologist. 

 

 
Fig. 1: Pre-operative picture 

 

 
Fig. 2: Follow up post-operative picture 

 

 
Fig. 3: Subunit structure of VWF 

Table 1: Result of the pre-operative haematologic investigations 

Investigation Result Normal Range 

Hemoglobin  Concentration 

(g/dL) 

8.7 10.9-14.9 

 

Platelet count (mm3) 4,80,000 150,000–500,000 

Erythrocyte count 

(x 106 /µL) 

4.5 3.80-5.20 

White cell count     

(x 103 /µL)                            

9.5 4.5-11.5 

Bleeding time (min)                                                                                                                    2 1-4 

aPTT (s)      34.59 25-35 

Prothrombin time (s)                                  11.4 11-14 

INR 1.85 0.8-1.2 

Factor VIII (%) 29.05 50-100 

Factor IX (%) 94.3 50-100 

aPTT- activated partial thrombolastin time, INR- Internantional Normalized Ratio 

 

Table 2: Classification and characterization of von Willebrand disease (VWD) types 

Type Pathogenetic mechanisms Inheritance Most frequent VWF 

gene defects 

VWD1  

 

Partial quantitative 

deficiency of VWF 

Autosomal 

dominant 

Missense mutations 

(85%), 

null alleles (15%), 

variable penetrance 

 

VWD2A 

Decreased VWF-dependent 

platelet adhesion due to a 

loss of High Molecular 

Weight 

 

VWF multimers 

Autosomal 

dominant 

 

 

 

Autosomal 

Missense mutations, 

mainly in D3, A2, 

and CK domains 

 

 

Missense mutations 

https://www.drugx.co/api/mapi9385294862
https://www.drugx.co/api/mapi9385294862
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recessive in propeptide 

 

VWD2B  

Increased affinity of VWF 

for platelet GPIba 

Autosomal 

dominant 

Missense mutations 

in A1 domain 

 

VWD2M 

Decreased VWF-dependent 

platelet adhesion without a 

loss of High Molecular 

Weight VWF multimers 

Autosomal 

dominant 

Missense mutations 

in A1 domain 

 

VWD2N  

Decreased binding affinity 

of VWF for factor VIII 

Autosomal 

recessive  

 

Missense mutations 

in D’ and D3 

Domains 

 

VWD 3  

Virtually complete 

deficiency of VWF 

Autosomal 

recessive 

Mainly null alleles, 

Large–small 

deletions 

 

Table 3:  Laboratory assays for VWF activities 

Test  
 

Pathophysiological  Significance 
Antigen VWF (VWF:Ag) Antigen concentration 
Ristocetin cofactor activity VWF 

(VWF:RCo) 
VWF–GPIb interaction as mediated by 

ristocetin in vitro 

Factor VIII  procoagulant 

activity (FVIII:C) 
FVIII–VWF interaction 

Binding of VWF to collagen 

(VWF:CB) 
VWF–collagen interaction 

Binding of FVIIIto VWF 

(VWF:FVIIIB) 
FVIII-vWF interaction 

RIPA Threshold ristocetin concentration inducing 

patient’s platelet-rich plasma aggregation 
Multimer analysis Multimer composition of VWF 

Closure time PFA-100 Simulates primary hemostasis after injury to 

a small vessel 

Propeptide assay (VWFpp) Measures the amount of VWF-pp released 

in plasma 

 

Discussion 
VWF is a large multimeric adhesive plasma 

glycoprotein, composed of a series of dimers of mature 

subunits that has an essential role in both primary and 

secondary hemostasis.(10) The scheme of Von 

Willebrand factor monomer molecule along with 

itsfunctional domains is shown in (Fig. 3). The pro-

VWFpolypeptide is indicated with amino acids 

numbered from the amino-(aa23) to carboxy-terminal 

portions (aa763). Binding sites are indicated for factor 

VIII (D' and D3 domains), platelet glycoprotein Ibα 

(GPIbα) (A1 domain), collagen (A1 and A3 domains) 

and integrin αIIbβIII (RGDS sequence within the C1 

domain).The cleavage site (Tyr1605-Met1606) for 

ADAMTS13 is located at the central A2 domain of Von 

Willebrand factor. 

Von Willebrand disease is one of the most 

common inherited coagulation disorder caused due to 

deficiency and abnormality of Von Willebrand factor. 

Its prevalence is nearly 0.6-1.3% as per the population 

based studies, however, clinically relevant cases have 

10-fold lower prevalence.(4) The current classification 

proposes six different types of VWD based on the 

pathogenic mechanisms, mode of inheritance and gene 

defects as summarized in (Table 2). 

In VWD, bleeding episodes occur by two 

pathogenic mechanisms- (1) Impairment ofplatelet–

VWF interactions. This is usually assessed in plasma by 

platelet-dependent VWF activity (PD-VWFact) in the 

presence or absence of ristocetin and by decreased 

VWF collagen binding activity (VWF:CB). (2) The 

reduction inFVIII levels that often accompany the VWF 

defect.(11) 

The most common presenting symptoms in persons 

subsequently diagnosed with VWD are epistaxis, 

menorrhagia, bleeding after dental extraction, 

ecchymoses, bleeding from minor cuts or abrasions, 

gingival bleeding, postoperative bleeding, hemarthrosis, 

gastrointestinal bleeding.(12) 

The three main criteria essential for correct 

diagnosis are: (i) Presence of positive bleeding history 

since childhood; (ii) Reduction in VWF activity in 

plasma; and (iii) History of bleeding in the family with 

autosomal dominant or recessive pattern of inheritance. 

Several clinical, laboratory and molecular parameters 

are useful for diagnosing the variant of VWD.(11) 
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The clinical factors include both personal and 

family history of muco-cutaneous and post-operative 

bleeding. The presence of other affected members 

within the family is important to determine the type of 

inheritance trait. Quantitation of mucocutaneous 

bleeding symptoms in children with VWD is done 

using the Pediatric Bleeding Questionnnaire. The 

bleeding score 2 or more in children is a cut off to 

identify those with a bleeding diathesis requiring 

measurement of VWF related activities.(13) Several 

laboratory assays covering the entire spectrum of VWF 

activities essential in diagnosing VWD have been 

enumerated in (Table 3).(4) 

In the present case, none of the family members 

were affected suggesting a recessive pattern of 

inheritance or de novo mutation. There was a 

deficiency in the binding of FVIII to VWF suggesting 

defect in the N-terminal region of VWF where the 

binding domain (D’ and D3) for FVIII is located.  

The molecular diagnosis is useful to verify and 

confirm the specific VWF defect in VWD families 

especially Type 2 VWD since mutations are clustered 

in specific exons of VWF gene. However, in Type 3 

and Type 1 VWD gene defects are spread through the 

entire VWF gene.(14) 

VWD3 is always classified as severe by definition 

since the VWF levels are undetectable in both plasma 

and platelets with relatively low amounts of FVIII:C 

(<20U/dL) in plasma. Conversely; VWD1, VWD2A, 

VWD2B, VWD2M, and VWD2N show a varied 

clinical presentation with the severity strictly 

correlating with the circulating levels of functional 

VWF activity. The severity of the bleeding tendency is 

comparative to the degree of the primary deficiency of 

VWF and to that of the secondary deficiency of FVIII, 

sinceVWF is the carrier of FVIII in circulating 

plasma.(15) Thus, in VWD the aim of therapy is to 

correct the abnormal platelet adhesion-aggregation 

defect of hemostasis and the abnormal intrinsic 

coagulationresulting from low levels of FVIII.(4) 

Desmopressin (DDAVP) which releases endogenous 

VWF from endothelial cells and replacement therapy 

with exogenous VWF/FVIII concentrate or VWF 

concentrates devoid of FVIIIformthe basis of 

treatment.VWF/FVIII concentrates are indicated for 

patients with Type 3 VWD, for patients with Type 2B 

(since DDAVP can induce transient thrombocytopenia) 

and, for all those patients with types 1 and 2 VWD who 

are unresponsive or who may have contra-indications to 

DDAVP. In the present case, Immunate 250 IU was 

used which is a FVIII/VWF concentrate since the 

patient was a case of 2N type VWD. Combined 

estrogen-progestogen drugs and anti-fibrinolytic agents 

(tranexamic acid and epsilon aminocaproic acid) are 

also significant in controlling bleeding during oral 

surgical procedures.(16,17) 

 

 

Conclusion  
VWD is one of the most common inherited 

bleeding disorder due to the heterogeneity of VWF 

defects. It is thus imperative to have a thorough 

knowledge of diagnosis and classification of VWD to 

provide the best therapeutic approach to VWD patient. 
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