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ABSTRACT

Von Willebrand's disease, described by Erik von Willebrand, is the most
frequent hemorrhagic disorder. Its main symptom is mucosal bleeding.
Willebrand's disease occurs due to a qualitative or quantitative defect of
the von Willebrand factor molecule and follows an autosomal inheritance
pattern. For dental implant placement, the treatment of hemorrhage
disease collaboration between

caused by this requires close

hematologists and oral surgeons.

The aim of this study was to evaluate the clinical success rate of dental
implants and the incidence of bleeding in patients with von Willebrand's
disease when a local surgical protocol was applied, supported by
systemic and local hemostatic measures. A retrospective study was
performed between January 2018 and December 2023 on patients over
18 years old diagnosed with von Willebrand's disease. All patients had an
interview with their hematologist to determine whether they needed a
single preoperative dose of Desmopressin acetate. A surgical implant
protocol was implemented, supported by systemic and local hemostatic
measures. Data on age, sex, type of von Willebrand's disease,
Desmopressin acetate administration, and whether implants were
immediate or deferred, flapless or minimally invasive were collected from
the medical records. The success rate was evaluated considering absence
of pain, mobility and suppuration. Implant stability was measured using a
resonance frequency analyzer (Osstell). Data were described by
frequencies and percentages with 95% confidence intervals or summary
measures, as appropriate. Twenty-eight surgeries were performed,
placing 41 implants in 26 patients (23 females and 3 males), with a mean
(range) age of 50.5 (23 to 72) years. Among the patients evaluated, 21
had type 1 von Willebrand's disease and one had type 2. No bleeding
was recorded. Mean implant stability measured with the Osstell frequency

analyzer was 71.

Implant stability and success rate in patients with Willebrand's disease
was similar to that reported in other studies on patients without systemic
disorders. Systemic and local protocols are essential to avoid

complications and ensure successful treatment.
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Introduction

Von Willebrand disease (VWD), described by Erik
Von Willebrand, is the most common bleeding
disorder. Its prevalence ranges from 1/100 to
1/10,000. The main symptoms are mucosal
bleeding such as epistaxis, bleeding from the
gastrointestinal tract, bleeding from the gums,
menorrhagia and excessive bleeding after trauma
or surgery. VWD occurs due to a qualitative or
quantitative defect in the von Willebrand factor
(VWF) molecule and follows an autosomal
inheritance pattern. The VWF gene is located on
the short arm of chromosome 12. The disease
often first manifests after a dental procedure. If
there is clinical suspicion for the diagnosis of VWD,
specific VWF testing should be performed, as there
are no good screening tests for this condition™.
Recommended initial testing includes VWF:Ag,
VWF:RCo, and FVIII:C. VWD is classified into 3
different types: type 1 (partial defect in the amount
of VWF), type 2 (qualitative defects), and type 3
(total lack of VWF). Type 2 is further subdivided into
2A, 2B, 2M and 2N*.

Von Willebrand disease affects both primary and
secondary hemostasis. In primary hemostasis, VWF
facilitates platelet adhesion to sites of vascular
injury via the glycoprotein Ib receptor (GPIb). In
addition, to achieve secondary hemostasis, VWF
stabilizes and protects factor VIII>®.

For minor surgery, a clinical guideline published by
Conell NT et al. suggests giving tranexamic acid
alone over increasing VWF activity levels to >0.50
IU/mL with any intervention in patients with type 1
VWD with baseline VWF activity levels of >0.30
IU/mL and a mild bleeding phenotype undergoing
minor mucosal procedures such as the placement

of a dental implant’.

Davis A et al, evaluated the risk of bleeding in
patients with hereditary bleeding disorders in
patients undergoing gastro-intestinal endoscopic
procedures. This study suggests that TXA without
prophylactic factor replacement may be a safe

approach for mild and moderate hereditary

bleeding disorders patients undergoing standard
risk endoscopic procedures®.

For dental implants, the treatment of hemorrhage
caused by this disease requires close collaboration
between hematologists and oral surgeons. The
frequency and severity of bleeding depends on the
type of VWD, the type of surgery, and local factors
such as gingival/periodontal inflammation®. This
technique has advanced considerably in recent
years, increasing its predictability and reaching
broader segments of the population. Currently,
dental

implant  treatment in patients with

coagulation disorders is not an absolute

contraindication for dental implant surgery,
although these patients may be at risk for

prolonged bleeding and blood loss™.

Case reports on the subject are scarce and there is
no consensus or treatment guidelines for implant
treatment in these patients. In the last years, some
authors have presented safe protocols for
performing dental implants in patients with Von
Willebrand and other haemorrhagic disorders''%.

The aim of this study was to evaluate complications
and survival of dental implants placed in patients
with von Willebrand disease when a surgical
implant protocol was implemented.

Materials and Methods

A retrospective study was performed between July
2018 and January 2023 on patients over 18 years
old diagnosed with VWD who were referred to the
Department of Oral and Maxillofacial Surgery | of
the School of Dentistry of Buenos Aires University
for placement of dental implants. All patients
provided a medical-dental history and the relevant
clinical and imaging studies (panoramic radiographs
and cone beam tomography). Before the surgery,
they had an interview with their hematologist to
determine whether they needed a single preoperative

dose of Desmopressin acetate (DDAVP).

All of them had been diagnosed at the Hemostasis

and Thrombosis service “Mariano Castex

Hematological Research Institute”, who had history
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The
evaluation was carried out by estimation of the

of dental or gynecological bleeding.
concentration of VWF in plasma (VWF:Ag); activity

assessment (VWF:RCo, GPIb binding, anti-Domain

A1 antibodies); determination of FVIII activity
(FVIII:C); and indirect reflection of VWF function.
(Table 1)

Table 1. Diagnosis

VWF:Ag

was determined by immunological techniques. The methods of choice are
enzyme-linked immunoassays (ELISA) (high sensitivity: 0-5 Ul/dL) or
immuno-turbidimetric assays (LIA) (lower sensitivity: 5-10 Ul/dL).

VWF ACTIVITY VWF:RCo.

It reflected the interaction of VWF with GPIb/IX/V. It is the test chosen to
evaluate VWF activity. It is based on the property of VWF to agglutinate
platelets in the presence of ristocetin in vitro and quantifying the
agglutination produced. Alterations in HMWM or mutations in the VWF A1
domain lead to alterations in VWF:RCo levels. It is difficult to standardize,
has a high intra- and inter-laboratory coefficient of variation (10-40%),
especially at values <15 Ul/dL, and has low sensitivity at levels <10 Ul/dL.
There are polymorphisms (p.Asp1472His), which can reduce binding to
ristocetin and others (p.Ala1381Thr) have a greater affinity for GPlba, which
is why they give artificially low/high values of VWF:RCo.

FVIII:C

Measures coagulant activity. In the context of VWD evaluation, it is an
indirect reflection of the ability of VWF to bind FVIII and stabilize its half-
life. The most used methodology is the “one-stage” method (automated,
semi-automated or manual

QUOTIENTS

VWEF activity results should be analyzed together with VWF:Ag and FVIII:C
levels for better diagnostic interpretation. In normal individuals, the
FVIII/VWEF ratio (FVIII/VWF:Ag; FVIII/VWF:RCo or FVIII/VWF:CB) is jO1. The
same occurs for VWF:RCo/VWF:Ag and VWF:CB/VWF:Ag, where values
<0.6 suggest the presence of dysfunctional VWF; however, the variability
of VWF:RCo affects its usefulness. An FVIII/VWF:Ag ratio <0.6 suggests
VWD2N or hemophilia.

Patients were instructed to perform mouth rinses
with a solution of 0.12% chlorhexidine, beginning
48 hours prior to surgery, and to take 1 g of
amoxicillin by mouth 1 hour before the procedure.
All surgical steps were performed by two
maxillofacial surgeons calibrated in the surgical
technique, and with hemostatic measures. The
implants were placed under local anesthesia. When
flaps were made, minimally invasive surgery was
performed; a mucoperiosteal flap was made
exposing only the coronal portion of the alveolar
ridge, avoiding vertical discharges. When the
clinical and radiographic analysis showed sufficient

bone thickness and height, and that there was

enough attached gingiva, flapless surgery was
performed. In cases where an extraction was
required and the anatomical situation allowed it,
the implant was placed at the same time using a
healing abutment applied with a hemostatic
sponge or similar product (bismuth subgallate or
oxidised cellulose). A standard drilling protocol
was followed to place dental implants. In all cases,
cylindrical implants with internal connection were
used (Q
/Straumann SLA, Basel, Switzerland). Cross-stitch

Implant, Buenos Aires, Argentina
sutures were performed with 000 atraumatic
braided nylon. The patients maintained a gauze

pad soaked in tranexamic acid (TXA) over the
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wound with occlusal pressure for 30 minutes and
were immediately followed up for the evaluation of
a possible occurrence of immediate hemorrhage.
Then they were instructed to keep the gauze over
the wound for one hour, eat a soft, cold diet for 48
hours, apply local intermittent cold, and avoid

mouth rinses or salivation.

Patients were prescribed 500 mg of Paracetamol
every eight hours for two days, and 500 mg of
amoxicillin every eight hours for five days™.

Data on age, sex, type of VWD, DDAVP
administration, whether implants were immediate
or deferred, flapless or minimally invasive, and
occurrence of hemorrhage were collected from the
medical records. Implant survival rate was

evaluated  considering absence of  pain,
suppuration, and clinical mobility as parameters at
least 2 years after loading. Implant stability was
measured using a resonance frequency analyzer
(Osstell 1SQ, W&H company, Goteborg, Sweden)
by inserting the peg in the dental implant and

placing the tip (without touching the peg) of the

analyzer at 45° to the peg. I1SQ (implant stability
quotient) was measured in buccal and palatal
aspects and the mean was used for statistical

analysis'®.

All  prostheses were made following the

manufacturer's suggested protocol.

Categorical variables were described by absolute
frequencies and percentages with 95% confidence
intervals (95%Cl) estimated using Wilson's method.
The following measures were used to describe
quantitative variables: mean, standard deviation
(SD), median, first quartile (Q1), third quartile (Q3),
minimum and maximum. The analysis was
performed in R software (R Core Team, 2023) with
DescTools (Signorell, 2023) and ggplot2 (Wickham,
2016) packages'"".

Results:

The study included 26 patients who underwent 28
surgeries in which 41 implants were placed.

Table 2 shows the characteristics of the 26 patients included in the study.

Variable

Sex
Female

Male

Age (yrs)
VWD (type)
1
2

Smoker

No
Yes

Regarding the type of VWD, 25 patients had type
1(96%; 95%Cl 81% to 99%), and only one patient
(a 48-year-old male) had type 2 (4%; 95%Cl 1% to
19%) (Figure 1). Pre-preparation with DDAVP was
performed in 5 patients (19%; 95%Cl: 9% to 38%),

23 (88%, 71 to 96)
3(12%, 4 to 29)

50 (13)

25 (96%, 81 to 99)
1(4%, 1to 19)

20 (77%, 58 to 89)
6 (23%, 11 to 42)

and not performed in 21 patients (81%; 95%Cl:
62% to 91%), (Figure 2).

© 2024 European Society of Medicine 4



Retrospective study of a surgical protocol, complications and survival of dental implants placed in patients with von
willebrand disease

Patients according to VWD

e

Aggregate percentage

L1
|
25%
0%
Type
Figure 1. Distribution of patients according to type of von Willebrand disease (VWD).
Patients with previous
preparation
100%
2 75%
g
g % B ves
g
2
25%
0%
Preparation
Figure 2. Distribution of patients according to use of previous preparation with DDAVP
The 28 surgeries performed (Figure 3) took 17 to in 2 surgeries (7%; 95%Cl: 2% to 23%), and
38 minutes, with a mean (SD) of 26 (7) and a median minimally invasive technique in 26 (93%; 95%Cl:
(Q1-Q3) of 25 (22-32). Flapless technique was used 77% to 98%).
Operation time
[0}
~
I
z
1 I 1 1 f I
15 20 25 30 35 40

Minutes
Figure 3. Distribution of surgeries according to duration. Box plot: extremes, minimum-maximum; edges, Q1-Q3; inner line, median
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The most frequent among the 41 implants placed Implant stability on the ISQ (Osstell) scale ranged
were upper second premolars (24%; 95%Cl 14% to from 63 to 75, with a mean (SD) of 71 (3) and a
39%) (Table 3). There were 31 delayed implants median (Q1-Q3) of 70 (69-73), (Figure 5).

(76%; 95%Cl 61% to 86%) and 10 immediate

implants (24%; 95%Cl 14% to 39%), (Figure 4).

Out of the total number of implants placed only 10

were Straumann, the other 31 were Q Implant.

Table 3. Distribution of implants by tooth. IC, central incisor; IL, lateral incisor; CA, canine; P1, first premolar;

P2, second premolar; M1, first molar; M2, second molar.

Tooth N (%, 1C95)

Upper maxilla
IC 2 (5%, 1to 16)
IL 2 (5%, 1to 16)
CA 1 (2%, 0 to 13)
P1 4 (10%, 4 to 23)
P2 10 (24%, 14 to 39)
M1 6 (15%, 7 to 28)

lower jaw
IL 2 (5%, 1to 16)
CA 2 (5%, 1to 16)
P1 1(2%, 0 to 13)
P2 2 (5%, 1to 16)
M1 6 (15%, 7 to 28)
M2 3 (7%, 3to 19)
Total 41 (100%)

Implant according to
placement time

100%

75%

50% 1 Delayed
Immediate

Aggregate percentage

25%

0%

Implant

Figure 4. Distribution of implants according to placement time.
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Implant stability

N =41
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Figure 5. Distribution of implants according to stability on the Osstell ISQ scale. Box plot: extremes, minimum-maximum; edges,

Q1-Q3; inner line, median.

No postoperative bleeding was reported in any of
the surgeries performed. There was no mobility,
suppuration or clinical mobility in any of the
implants evaluated.

Discussion:

This is the first retrospective study to evaluate a
protocol for dental implant placement and survival
in patients with VWD. There is only one other
published study including 6 patients with VWD.

Many surgical procedures in patients with coagulation
disorders can be safely managed with minimal
complications when properly planned and executed.

There are three treatment categories to prevent or
control bleeding in patients with VWD. In less
severe phenotypes, DDAVP, a derivative of Arginine-
Vasopressin (a synthetic analogue of antidiuretic
hormone that increases the level of FVIII and Von
Willebrand Factor), can be administered intravenously
or via a nasal spray. In severe cases, intravenous
bolus administration of VWF or FVIII may be
necessary. Finally, in some specific situations,
antifibrinolytic treatments may be used. These
treatments could be given together or separately
depending on the type and severity of VWD*>.

A retrospective study by Perez-Fierro M. et al.
describes a systematic protocol for placing dental
implants in patients with VWD, in which type 1
patients are prepared with DDAVP, while type 2

and 3 are prepared with FVIII/FVW. However, the
paper does not describe a local protocol'.
Franchini et al. report that patients with type 1 Von
Willebrand disease were given desmopressin
0.3mg’kg 1 hour before the intervention.? Another
two case reports by Kang and Kang, and Fénelon
M et al. also say that patients were systematically
prepared with DDAVP and VWF, respectively, and
both papers describe a local protocol. Only the
case reported by Kang and Kang does not describe

the use of antifibrinolytics™ .

Hewson ID et al. recommend careful, minimally
invasive procedures, use of tranexamic acid, local
hemostatic maneuvers and sutures as tight as
possible when performing oral surgery in patients
with type 1 and 2 VWD?".

A retrospective study by Bogumit Lewandowski et
al. reports dental extractions performed on 19
patients with hemophilia and VWD alone with
systemic administration of tranexamic acid, with 3
bleeding episodes, none of which occurred in
patients with VWD?.

In the current study, only 5 of the 21 patients
received prior systemic preparation with DDAVP
indicated by their hematologist, and no postoperative

hemorrhagic complications were reported.

No less important than the systemic preparation of
the patient is the choice of both local hemostatic

measures and the hemostatic agent, as these can

© 2024 European Society of Medicine 7



reduce or avoid the use of coagulation factors,
which is very important from a clinical, economic
and social point of view??. Many local hemostatic
maneuvers have been described in the literature to
control bleeding in oral surgery in patients with
coagulation disorders®®?*. Studies by Bacci et al.
and Clemm et al. evaluating postoperative bleeding
in anticoagulated patients undergoing dental
implant placement suggest that the combined use
of local maneuvers in these patients provides
outcomes similar to those in patients without

impaired haemostasis®*.

Anti-fibrinolytic therapy is a safe, low-cost
treatment that prevents postoperative bleeding in
patients with impaired haemostasias undergoing
oral surgery?’. The oral cavity has high fibrinolytic
activity, and the use of antifibrinolytics inhibits the
action of plasmin, enabling weak clots to remain
intact for longer. TXA is an antifibrinolytic that can
be used locally and/or systemically, not only to
prevent bleeding, but also to maintain a stable clot,
which is responsible for future osseointegration of
implants and proper healing®.

Several studies on implant placement in patients
with coagulation disorders used and recommend
antifibrinolytics' 1422730 A systematic review by
Van Galen KPM et al. evaluating antifibrinolytic
therapy to prevent bleeding in patients with
hemophilia or von Willebrand's disease undergoing
oral surgery found that it reduced bleeding events,
amount of blood loss, and the need for other
systemic therapies, without side effects?.

Compression with gauze soaked in TXA coincides
with other protocols used in different studies,
including the retrospective study by Pérez-Fierro et
al. in which 20 implants were placed in 6 patients
with VWD. The literature recommends the use of
TXA mouthwashes as a hemostatic agent.
However, in agreement with Vasallo M et al., we
believe that this strategy should be avoided due to
the risk that the rinse may dissolve the clot®'.

In the current study, 16 of the 21 patients followed
only the local protocol with local hemostatic

measures and the use of topical TXA, without any

systemic preparation, showing the same operative
results as when combined with systemic therapy.

Flapless implant placement has succeeded in
appropriately selected cases. Once the CBCT has
been evaluated and it has been confirmed that
there is more than 8 mm of bone in the horizontal
direction, and no concavities at the apical level, a
flapless approach offers a conservative alternative
with minimal risk. In this technique, in which no flap
is used, the approach to the bone tissue is
performed with a circular scalpel, either manual or
mechanized, leaving a bloody soft tissue
circumference, which is very prone to generating
hemorrhagic complications. When this incision is
made with a circular scalpel, it is therefore
recommended to use a scalpel with a smaller
diameter than indicated, in order to select a
healing abutment that will allow compression of
the soft tissues for hemostatic purposes. This same
healing abutment can be applied with a hemostatic
sponge or similar product (bismuth subgallate or
oxidised cellulose)’®®. In our work, only two
flapless surgeries were performed. Nowadays, with
the advance of technology, the use of precision
surgical guides designed from .stl and .dicom files
is recommended, which offer the possibility of
using this technique with less bone tissue and, at
the same time, increasingly enable surgeries to be
performed with this technique®.

Both Mathilde Fénelon and Kang and Kang have
used the flapless technique, and report no
postoperative bleeding complications' ™.

In the current study, ten implants were placed
immediately after extraction. None of them had
hemorrhagic events, in agreement with the reports
published by Fénelon and Kang and Kang. When
this technique was performed, no hemostatic
measures were used in addition to those used for
delayed implant placement. When the calculated
gap between the implant and the socket was

greater than 2mm, the implant was postponed.

The current study recorded no postoperative
hemorrhagic complications in the 28 surgeries

performed. Perez-Fierro reports a hematoma caused

© 2024 European Society of Medicine 8



by the placement of 2 implants in a patient with
VWD, which were lost after loading. Franchini et al.

report only one hemorrhage in 7 patients studied .

Goldmann G et al. studied the duration of implant
placement surgery in patients with inherited
coagulation disorders. The median time from
incision to the last stitch was 40 min in the group of
patients with hereditary coagulation disorders, and
35 min in the control group. The additional time
required for this meticulous surgical technique
could be reflected in the longer surgery time in the
group of patients with hereditary bleeding
disorders. No significant differences were found in
the occurrence of bleeding between the two
groups. The 28 surgeries we performed took 17 to
38 minutes, with a mean of 26 minutes. It was not
possible to conduct statistical analysis of the
between

association surgery duration and

hemorrhage because no hemorrhage was
recorded. This is similar to the situation reported
by Vassallo M et al. in which bleeding occurred in

only two cases®'*.

Esposito M et al. in 1998 classified failures in
implant dentistry in chronological order: early
failure to achieve osseointegration and late failure
to maintain osseointegration. This loss of
osseointegration is clinically manifested by
mobility. Late failures are studied to assess implant
survival® The current study used ISQ to measure
implant stability, finding a mean value of 71, which
is similar to those reported in different studies
evaluating implant stability'3¢.

Cochran DL et al. conducted a study in which 200
implants were evaluated at one surgical time in
patients without coagulation disorders and found a
survival rate of 99.4%%. Perez-Fierro et al. reported
a survival rate of 94.6% at 2 years in the total group
studied, which included patients with VWD'". In the
current study, the survival rate was 100% according
to the parameters evaluated, and ISQ values were

compatible with high stability.

The decision of which brand of implants to use is
based on the socio-economic condition of the

patients.

Conclusions:

This is the first retrospective investigation
evaluating a local and systemic hemostatic
protocol for dental implant placement and survival
in patients with VWD. It establishes an effective,
simple, predictable treatment, mostly in patients
with type 1 VWD. The survival rate and stability of
the implants is similar to those reported in other

studies performed on patients without disorders.
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