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A b s t r ac t
Aim: Dental implant placement is potentially invasive and hemorrhagic. Patients on the new oral anticoagulants (NOAC) have a potential risk
of hemorrhage postoperative. The present study systematically reviews if NOAC medication presents the potential to increase the bleeding
risk after dental implant placement.
Materials and methods: A systematic review was conducted of randomized clinical trials evaluating the risk of hemorrhage after dental implants
in patients taking NOAC medication. The literature search was conducted using Cochrane Central Register of Controlled Trials, PubMed, Science
Direct without the restriction of language from June 2010 to December 2018. The inclusion criteria were: anticoagulant therapy, dental implant
placement and postoperative incidence of bleeding follow-up. The reviewers performed data extraction, bias risk assessment, and determination
of the overall quality of evidence for each of the outcomes using the Jadad scale.
Review results: Two articles regarding the incidence of bleeding risk post dental implant placement were included in the review. The first
article showed that one patient from the intervention group and two patients from the control group presented slight bleeding the day after
the surgery, with the relative risk of 0.919 and the 95% confidence interval of 0.078–10.844. The second article showed that two patients from
the intervention group and two patients from the control group presented slight bleeding the day after the surgery, with the relative risk of
0.675 and the 95% confidence interval of 0.090–5.088.
Conclusion: The results suggested that continuing the intake of NOAC during and post procedure has not increased the hemorrhage risk.
Hence, drugs modification or alteration was not necessary.
Clinical significance: More well-designed studies are required for future research.
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nticoagulant medication is increasingly used worldwide.
In recent years, in the United Kingdom, besides the popular
anticoagulant warfarin, new oral anticoagulants therapies have
been made available, such as dabigatran, and rivaroxaban.1 They
have been prescribed for patients who presented a high risk or have
had a thrombotic event.1 The high-risk group of patients includes
those who have had experienced deep vein thrombosis, pulmonary
embolism, stroke or have a cardiac arrhythmia that predisposes
patients to clot formation.1 As the number of NOAC prescriptions
has increased in the last few years, the chances of having a patient
in the dental surgery and taking them have increased considerably.1
The recent introduction of NOAC, rivaroxaban, and dabigatran
has revealed the need for more scientific reports about their use
in conjunction with dental implants. Nocini et al. have highlighted
the high rates of cardiovascular disease and the aging population
in most countries.2 This would lead to a high number of patients
taking NOAC and needing dental treatment. Statistics provided by
the American Association of Oral and Maxillofacial Surgeons show
that 69% of adults ages 35–44 have lost at least one permanent
tooth to an accident, gum disease, a failed root canal or tooth
decay. Furthermore, by age 74, 26% of adults have lost all of their
permanent teeth. 3 There were about 100,000–300,000 dental
implants placed per year.4
Considering the number of dental implant placements per year
and the high number of NOAC prescription it was acknowledged
that there was a high chance of having a patient in the dental
practice taking NOAC medication and wanting dental implant
placement.1,4
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Dabigatran was developed as a direct oral inhibitor of thrombin
which was transformed by plasma esterases into the active
medication known at this point.5 The highest plasma concentration
was obtained between 1 hour and 2 hours after administration.5 The
terminal half-life was approximately nine hours after a single dose
and twelve to seventeen hours after repeated dosing.5 A steadystate level was reached after two or three days of administration.6 A
third of the drug in the blood circulation was connected to plasma
proteins. The drug clearance was achieved in the vast majority
by the renal function. The interruption protocol for dabigatran
should consider the incidence of hemorrhage and type of surgery.7
Thrombin time should be assessed 6–12 hours before surgery if

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Hemorrhage Risk Associated with New Oral Anticoagulants
the risk of hemorrhage was high or if highly difficult surgery was
planned.7
Rivaroxaban is a direct oral inhibitor of factor Xa. Peak
plasma concentrations are reached 2–4 hours after intake. 8
Rivaroxaban has no direct effect on platelet aggregation, but
indirectly inhibits platelet aggregation induced by thrombin. 8
The half-life for rivaroxaban was regarded in the frame of five
and thirteen hours. 8
By systematically reviewing the available literature, the direct
relationship between NOAC medication and prolonged oral
hemorrhage following implant placement was analyzed.
The scope of the present article was to research if NOAC
medication has the potential to increase bleeding risk after dental
implant placement.

M at e r ia l s

and methods

A systematic review was conducted of available literature evaluating
the possibility of NOAC medication increasing the hemorrhage risk
after dental implants. The literature search was conducted using the
Cochrane Central Register of Controlled Trials, PubMed and Science
Direct databases without the restriction of language from June 2010
to December 2018. A combination of the following keywords was
used: “oral anticoagulant,” “ new oral anticoagulation” “bleeding
risk” and “dental implant”.
The inclusion criteria were represented by articles that
researched the postoperative incidence of bleeding in patients on
NOAC that had dental implant placement.
The exclusion criteria were studies that presented other
dental procedures or the patients included in the article were
administered other antithrombotic medication. Also if patients
were not followed up after the procedure for a sufficient amount of
time, any guidelines, expert opinions, animal studies, case reports
or reviews were considered in the exclusion criteria.
Three reviewers performed data extraction, bias risk
assessment, and determination of the overall quality of evidence
for each of the outcomes using the Jadad scale.
The methodological quality of clinical trials was assessed by the
Jadad scale in terms of the presence of randomization, masking, and
accountability of all patients including withdrawals, as described
in the literature.

R e s u lts
Initially, 217 studies were identified with our search strategy (Flow
chart 1) using the keywords mentioned in the methodology.
The inclusion and exclusion criteria were applied to obtain the
relevant studies which contained NOAC medication and dental
implant placement as the researched focus. There were a number
of 215 articles excluded due to the fact of being guidelines, expert
opinions, case reports or articles that did not assess the hemorrhage
risk after dental implant placement on patients on NOAC. Following
the screening process, two full-text articles were selected (Flow
chart 1) and included in the assessment. Due to the heterogeneity
of the key parameters, aggregation of statistical data was not
possible. Therefore, a descriptive analysis of the selected studies
was conducted. The clinical studies identified are shown in Table 1.
Gómez et al. compared the postoperative hemorrhage for
groups who were taking rivaroxaban with patients not medicated
after dental implant placement. 9 They have conducted a
randomized clinical trial in an outpatient setting. Patients in the
intervention group had been in treatment with rivaroxaban for
over six months before the dental implant surgery. There was

no significant difference between the two groups of patients
regarding the incidence of bleeding risk. The relative bleeding
risk of 0.919 with a 95% confidence interval of 0.078–10.844 was
obtained. The same local hemostatic measures were applied to both
groups. The authors concluded that patients can undergo dental
implant placement procedures without changing their rivaroxaban
medication intake.
Gomez et al. assessed the postoperative bleeding risk for two
groups. In the first group were included the patients who were
taking dabigatran and in the second group those who were not
medicated.10 They have conducted a randomized clinical trial
in an outpatient setting. Patients in the intervention group had
been in treatment with dabigatran for over six months before
the dental implant surgery. The relative bleeding risk of 0.675
with a 95% confidence interval of 0.090–5.088 was obtained.
There was no significant difference between the two groups
of patients regarding the incidence of bleeding risk. The same
local hemostatic measures were applied to both groups. The
authors concluded that patients can undergo dental implant
placement procedures without changing their dabigatran
medication intake.
The results associated with the incidence of bleeding after
dental implants placement have shown acceptable reliability with
both studies.

Discussion
The recent introduction of new oral anticoagulant medications,
rivaroxaban, and dabigatran, has revealed the need for more
scientific reports about their use in conjunction with dental implant
placement.11 Dental implants have become a worldwide known
procedure which has gained huge popularity due to its good
prognostic and success longevity.12
The dental implant surgery was regarded as a procedure that
was likely to have caused bleeding post-treatment by the Scottish
Dental Clinical Effectiveness Programme.13 This in conjunction
with anticoagulant medication raised a scientific question upon
procedural boundaries of dental implants.
The patient had administered rivaroxaban and dabigatran for
a sufficient amount of time before surgery and the medication was
administered during and after surgery. In both studies, the implant
placement was conducted in an outpatient facility. In both cases,
there were multiple sites for implant placement.
The incidence of bleeding in patients taking rivaroxaban
and dabigatran therapy following dental implant placement
Flow chart 1: Prisma flow diagram
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Table 1: Clinical studies identified in the systematic research
Intervention group/
control group

Hemostatic
measures

Randomized
clinical trials

18 taking
rivaroxaban/ 39
healthy subjects

Nonabsorbable
sutures
gauzes
impregnated with
tranexamic acid
5%

1 from intervention group
and 2 from the control
group presented slight
bleeding the day after the
surgery.
Relative risk of 0.919
95% confidence interval of
0.078–10.844

Randomized
clinical trials

29 taking
dabigatran/49
healthy subjects

Nonabsorbable
sutures
gauzes
impregnated with
tranexamic acid
5%

2 from intervention group
and 2 from the control
group presented slight
bleeding the day after the
surgery.
Relative risk of 0.675
95% confidence interval of
0.090–5.088

Author and year

JADAD score

Type of research

Gómez-Moreno
et al.9

2

Gómez-Moreno
et al.10

2

has not been statistically significantly higher than in the control
groups. Reviewing the incidence of bleeding after dental implant
placement, it has been clear that the bleeding risk has not increased
if local hemostatic procedures were taken.
Local measures, such as sutures, gauzes, and 5% tranexamic
acids should be the main hemostatic procedures following
dental implant placement in a patient under anticoagulant
medication.14,15 Following this clinical procedure any unwanted
hemorrhagic events could be avoided. A proper follow-up of the
patient healing process would be ideal to assess and prevent any
further issues.
The risk of bias was that in both studies there was no discussion
regarding patients’ comorbidities. Conditions, such as liver disease,
chronic renal failure, and hematological diseases can increase the
bleeding risk or can be the main cause for any hemorrhagic events
post-treatment. A thorough general pre-surgery assessment should
be conducted to identify any chronic pathologies that can have a
direct effect on the coagulation and hemorrhagic risk. Another
bias was identified as the operators were not blinded during the
procedures and at the review appointment. It was not mentioned
if the different sites could have affected the bleeding risk as some
location might be more prone to hemorrhage than others. The
limited amount of time since NOAC medication has been made
available and the specific dental treatment researched decreased
the available number of articles studied.

C o n c lu s i o n
The level of the available evidence was low so that no strong clinical
recommendations could be formulated. Future studies should focus
on the bleeding risk for patients having dental implants placement
and taking anticoagulant medication.
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