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Dental implant surge
ry and risk of bleeding in patients on
antithrombotic medications: A review of the literature

Branislav V. Bajkin, DDS, MD, PhD,a Michael J. Wahl, DDS,b and Craig S. Miller, DMD, MSc
Objectives. This literature review was performed to assess the risk of bleeding in dental implantation procedures in patients taking

antiplatelet drugs (APs), oral anticoagulants (OACs) and direct oral anticoagulants (DOACs).

Study Design. MEDLINE and SCOPUS databases were searched for English language publications through October 2019, using

the keywords “dental implants,” “dental implantation,” “anticoagulants,” “platelet aggregation inhibitors,” and “hemorrhage.”

Reference lists of relevant articles were also hand searched. Collected data regarding dental implantation procedures, type of

medications (APs, OACs and DOAC), and postoperative bleeding episodes were analyzed.

Results. Nine studies were included in the review. Postoperative bleeding occurred in 10 (2.2%) of 456 of cases involving dental

implant placements; in all of those cases, bleeding was controlled with the use of local hemostatic agents. The bleeding incidence

in patients on antiplatelet medications was 0.4% (range 1 of 253 to 1 of 261). Among those taking oral anticoagulants, the bleed-

ing incidence was 5.7% (range 6 of 105 to 6 of 113), and among those on direct oral anticoagulants, the bleeding incidence was

3.3% (3 of 90). The numbers of more extensive surgical procedures (i.e., sinus lift and bone augmentation procedures) were small,

and additional information regarding the surgery, the specific antithrombotic used, or bleeding was often not provided, so further

analysis was not possible.

Conclusions. Evidence supports continuing OACs, DOACs, or APs during dental implant surgery. (Oral Surg Oral Med Oral

Pathol Oral Radiol 2020;130:522�532)
Antiplatelet and anticoagulant drugs are widely used

in the long-term prevention and treatment of arterial

and venous thrombosis. Antiplatelet drugs (APs), such

as aspirin, dipyridamole, and thienopyridines (clopi-

dogrel, ticlopidine, and prasugrel), are most commonly

used in patients who have ischemic cardiovascular dis-

eases, cerebrovascular diseases, and peripheral arterial

disease.1�3 Because of their different mechanisms of

action, these drugs are sometimes combined as dual

antiplatelet therapy. The combination of low-dose aspi-

rin and clopidogrel is commonly used, especially in the

prevention of thrombotic complications after percuta-

neous insertion of coronary stents.4,5

Warfarin, acenocoumarol, and phenprocoumon are

the most commonly used oral anticoagulants (OACs).

These drugs are vitamin K antagonists indicated in the

prevention and treatment of venous thromboembolism

in patients with atrial fibrillation, mechanical prosthetic

heart valves, deep vein thrombosis, or pulmonary

embolism.6 The International Normalized Ratio (INR)

is used for monitoring the effects of OACs. The thera-

peutic range of INR values is 2.0 to 3.0 in most cases.5

For patients with higher risk of thromboembolism,
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such as those with mechanical prosthetic heart valves,

an INR range up to 3.5 is therapeutic.6�8

Direct thrombin inhibitors and factor Xa inhibitors

have recently been introduced into clinical practice.

These drugs, referred to as direct oral anticoagulants

(DOACs), are indicated to prevent stroke or systemic

embolism in patients with atrial fibrillation and for the

prevention of thrombosis after elective hip and knee

surgery.9,10 Compared with vitamin K antagonists,

DOACs have certain advantages: rapid onset and direct

mode of action, predictable anticoagulant response,

wide therapeutic index, limited drug and food interac-

tions, and no need for routine monitoring of their

effects.11 Oral surgery in patients on antithrombotic

therapy is challenging, and the risk of bleeding needs

to be balanced against thromboembolic risk caused by

drug interruption. As a frequent oral surgical proce-

dure, dental extraction in patients on antithrombotic

medications has been widely studied over the past 2

decades. Virtually all studies and recent reviews of the

literature have shown that tooth extraction can be

safely performed without interruption of antiplatelet

and antithrombotic therapies if proper local hemostatic

measures are used.12�15 In contrast, the literature on the
Statement of Clinical Relevance

Evidence from published reports supports implant

placement without interruption of therapy with anti-

platelet drugs, oral anticoagulants, and direct oral

anticoagulants. The risk of bleeding associated with

more extensive dental implant surgery requires fur-

ther study.
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safety of dental implantation procedures (including single

or multiple implant placement, bone augmentation, sinus

lift procedures, and implant uncovering) in patients taking

APs, OACs, and DOACs has not been thoroughly

reviewed, even though implant placement could be con-

sidered a high-risk procedure in patients taking antithrom-

botics.16,17 Although there are individual studies focused

on implantation procedures in patients taking antithrom-

botics, we could not find any reviews regarding implanta-

tion procedures exclusively.18�32 Although the clear

majority of these reviews came to the same conclusion—

that is, antithrombotic medications should be continued

for oral surgery procedures—Bensi et al.32 concluded

that patients on DOACs have a significantly higher post-

operative bleeding risk compared with healthy patients,

and the authors called for further study. Therefore, the

aim of this study was to determine the safety of dental

implantation procedures in patients taking APs, OACs,

and DOACs on the basis of findings from a review of the

literature.

MATERIALS ANDMETHODS
The literature review was done by searching the MED-

LINE and SCOPUS databases, using the keywords

“dental implants,” “dental implantation,”

“anticoagulants,” “platelet aggregation inhibitors,” and

“hemorrhage.” The inclusion criteria were therapy with

APs, OACs, DOACs or dual therapy; history of dental

implant placement; and monitoring for bleeding done

during the postoperative period. Hand searching, includ-

ing searching the reference list of relevant articles, also

was also employed. The search included the period from

1970 to October 2019. The date of the last search was

October 17, 2019. Only English language reports of

studies with a minimum number of 5 patients were

included. These reports and data were analyzed by 2

authors (B.B. and M.W.), focusing on dental implanta-

tion procedures and types of medications. The results

were assessed by all 3 authors, and any disagreement

was resolved through discussion and adjudication by

consensus among the 3 authors. One study of patients

taking OACs was excluded because bleeding complica-

tions were not addressed in the study.33

RESULTS
Nine studies were identified and analyzed (Figure 1).

Because of the small number of studies and the limited

number of patients included in the studies, a meta-anal-

ysis was not possible. There were 4 studies of patients

taking DOACs,17,34�36 1 study of patients taking

OACs,37 1 study of patients taking APs,38 and 3 studies

of patients taking different anticoagulant and antiplate-

let drugs (Table I).39�41 In most studies, only patients

who required single or multiple implant placements

were included. Only 2 studies reported more extensive
surgical procedures, such as sinus lift and bone aug-

mentation procedures.37,40

Dental implant placements in patients taking APs
Our review showed that dental implants were placed in

at least 253 patients taking APs, including some on

dual clopidogrel and aspirin therapy. In the 4 studies

involving APs, bleeding was consistently not a major

concern, with an overall reported bleeding rate of 0.4%

(range 1 of 253 to 1 of 261) (Table II). In the 1 instance

of bleeding, this complication was controlled by using

local hemostatic measures (Table III).

Dental implant placements in patients taking OACs
Our review showed that dental implantation procedures

(mostly implant placements) were done in greater than

105 therapeutically anticoagulated patients (INR <

3.5). Some of these patients were taking APs at the

same time. The overall reported bleeding rate was

5.7% (range 6 of 105 to 6 of 113) (see Table II). Local

hemostatic measures were enough to control all bleed-

ing complications (see Table III).

Dental implant placements in patients taking
DOACs
DOAC use was reported in 6 studies. Two studies

reported no difference in postoperative bleeding com-

plications after single or multiple implant placements

in healthy patients versus those taking rivaroxaban35 or

dabigatran.36 The overall reported bleeding rate in

patients on continued DOACs for implant surgery

(mostly single or multiple implant placements) was 3

of 90 (3.3%) (see Table II). All bleeding complications

were reported to have been easily controlled by using

local hemostatic measures (see Table III).

Dental implantation procedures in patients
receiving anticoagulation therapy
In most studies, single or multiple implant placement

was the only reported procedure.34�36,38,39 In several

studies, more extensive surgical procedures, such as

sinus lift and bone augmentation procedures, were

reported.17,37,39,40 However, the numbers of these pro-

cedures were small, and often they provided no addi-

tional information regarding the surgery, the specific

anticoagulant used, or bleeding, so further analysis was

not possible.

DISCUSSION
Dental implant surgery is considered a predictable and

highly successful treatment, and the number of implant

placements has been increasing over the past several

decades. Along with the increasing number of implanta-

tion procedures, the attitude toward implant placement

in patients with comorbidities, such as diabetes,



Fig. 1. Flow diagram detailing article selection.
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osteoporosis, cardiovascular diseases, head and neck

cancer, and so on, has changed over the years. Recent

evidence has shown that there are very few absolute

medical contraindications for dental implantation proce-

dures.42 On the basis of summative reviews, Diz et al43

and Kullar and Miller44 concluded that there are very

few absolute medical contraindications for dental

implantation procedures, emphasizing that the degree of

systemic disease control may be far more important

than the nature of the disorder itself.

It has been stated that dental implant placement can

be safely performed in patients taking anticoagulants

without therapy interruption. However, these state-

ments are mainly based on expert opinion rather than

evidence-based data.21,45 Most authors have asserted

that trauma during dental implant placement is similar

to trauma during tooth extraction.21,45 The Academic

Centre for Dentistry Amsterdam considers placement

of up to 3 implants a safe procedure in therapeutically

anticoagulated patients.39 However, some authors con-

sider implant placement in patients taking anticoagu-

lants to be a high-risk procedure.16,17

The safety of dental implantation procedures in

patients taking APs, OACs, and DOACs has been the

focus of several recent studies. Because bleeding risk
may differ with different medications, we analyzed

these studies with respect to the type of dental implant

procedure and the medications taken.

Aspirin, clopidogrel, ticlopidine, and dipyridamol

are the APs most commonly used in the prevention and

treatment of ischemic cerebrovascular and cardiovas-

cular diseases and after coronary stent placement.1�3

Persons taking APs may experience prolonged bleed-

ing time. However, the test for bleeding time is not a

reliable predictor of possible bleeding complications

after oral surgical procedures. Platelet function analysis

is more sensitive, but this test is not typically used in

everyday practice.38,46 Many studies show that minor

oral surgical procedures can be safely performed in

patients taking single and dual antiplatelet therapy

without therapy interruption.13,47�49 A recently pub-

lished review of the literature reported that of at least

1283 patients taking single or dual APs, in at least

2343 dental surgical procedures, including at least

2308 single or multiple, simple or surgical dental

extractions in at least 1334 visits, no more than 35

patients (2.7% of patients and 2.6% of visits) had

bleeding complications requiring local measures for

hemostasis, and only 2 patients (0.2%) needed more

than local hemostatic measures.15 Our review showed



Table I. Dental implant surgery in patients on antithrombotic medications (N = 9 studies)

Author Design No. of patients on

AT

Anticoagulant

medication

Surgical

procedures

INR range in

patients taking

OACs*

Study arms Local hemostasis Postoperative

bleeding

Treatment of

bleeding

complications

Comments

Bacci et al.,

201137
P 50 (159 implant

placements)

OACs Single and multi-

ple implant

placement, sinus

lift

1.8�2.98 Group 1: Patients

taking OACs

Group 2:

healthy

individuals

TA, sutures Group 1: 2 of 50

Both cases on

the 2nd day after

the procedures

Group 2: 3 of

109

Wound compres-

sion with gauze

saturated with

TA

No difference in

postoperative

bleeding in

patients taking

OACs and con-

trol group

Broekema

et al., 201439
P 8 OACs, APs Implant placement The authors imply

INR 1.8�3.5

within 72 hours

preoperatively

but the study

was not specific

as to the implant

patients

Group 1: Patients

taking anticoa-

gulants

Group 2:

healthy

individuals

TA, sutures Group 1: 0 of 8

Group 2: 0 of 7

N/A Small number of

patients

included in the

study and not

specified how

many patients

were on specific

AT, OACs or

APs

Clemm et al.,

201540
P 117 (30 OACs, 8

LMWH bridg-

ing OACs, 16

DOACs 63 APs)

OACs, LMWH,

APs, DOACs

Single and multi-

ple implant

placement, sin-

gle and multiple

implant expo-

sure, sinus lift

and bone

augmentation

2.62 § 0.52 1.95

§ 0.47 for

LMWH bridg-

ing group

Group 1: Patients

taking AT

Group 2:

Healthy

individuals

Sutures, collagen

electro-

coagulation

Group 1: 4 of 117

(2 of 30 OACs,

1 of 8 LMWH

bridging OACs,

1 of 63 APs, 0 of

16 DOACs)

Group 2: 3 of

447

Wound compres-

sion with gauze

saturated with

TA, additional

suturing

Patients taking

OACs had a sig-

nificantly higher

risk of postoper-

ative bleeding

(easily control-

lable) compared

with healthy

patients. The

extensiveness of

surgery had no

effect on bleed-

ing frequencies.

AT should be

continued in

patients under-

going implant

surgery and

bone grafting

procedures.

Gandhi et al.,

201934
Case

series

6 (18 implant

placements)

DOACs Single and multi-

ple implant

placement

N/A Patients taking

DOACs

Cellulose, TA 0 of 6 N/A Benefits of CAD-

CAM (com-

puter-aided

design/

(continued on next page)
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Table I. Continued

Author Design No. of patients on

AT

Anticoagulant

medication

Surgical

procedures

INR range in

patients taking

OACs*

Study arms Local hemostasis Postoperative

bleeding

Treatment of

bleeding

complications

Comments

computer-aided

manufacturing)

stent-guided

flapless

approach

G�omez-Mor-

eno et al.,

201635

CC 18 DOACs

(rivaroxaban)

Single and multi-

ple implant

placement

N/A Group 1: Patients

taking DOACs

Group 2:

Healthy

individuals

TA, sutures Group 1: 1 of 18

Group 2: 2 of 39

Wound compres-

sion with gauze

saturated with

TA

Dental implants in

patients taking

rivaroxaban can

be performed

safely without

drug

interruption

G�omez-Mor-

eno et al.,

201836

CC 29 DOACs

(dabigatran)

Single and multi-

ple implant

placement

N/A Group 1: Patients

taking DOACs

Group 2:

Healthy

individuals

TA, Sutures Group 1: 2 of 29

Group 2: 2 of 42

Wound compres-

sion with gauze

saturated with

TA

Dental implants in

patients taking

dabigatran can

be performed

safely providing

12 hours have

passed since the

last dose

R 176 (148

APs, 10

OACs,

2-

DOACs,

15

APs + OACs, 1

APs + DOACs)

(218 implanta-

tion procedures)

APs, OACs,

DOACs

Single and multi-

ple implant

placement, sinus

lift

Not specified Patients continued

AT for implant

surgery

Not specified 2 of 176; 1 patient

on aspirin and

warfarin experi-

enced bleeding

on the 7th day

postoperatively;

INR about 2.8

on day of sur-

gery and at all

follow-up visits;

the other patient

INR between

2.1 and 3.5 on

day of surgery,

but 4.1 on the

5th day when

bleeding

occurred

In the first case

cautery and

lidocaine; In the

second case

withdrawal of

OACs for 2 days

by physician

Postoperative

bleeding was

infrequent in

patients taking

AT

P 42 Aps N/A Sutures N/A

(continued on next page)
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able I. Continued

uthor Design No. of patients on

AT

Anticoagulant

medication

Surgical

procedures

INR range in

patients taking

OACs*

Study arms Local hemostasis Postoperative

bleeding

Treatment of

bleeding

complications

Comments

abrizi et al.,

201838
Two implants

placement per

procedure

Group 1: Patients

taking clopidog-

rel

Session 1: Ther-

apy continued

Session 2: Ther-

apy stopped for

5 days

Group 2:

Patients taking

aspirin

Session 1: Ther-

apy continued

Session 2: Ther-

apy stopped for

5 days

No patient experi-

enced severe

bleeding or

hematoma

Continuous use of

APs did not

increase bleed-

ing after the

placement of

dental implant.

The use of sin-

gle stage

implant system

might be of

benefit.

eevi et al.,

201717
Cross-

sectional

18 (32 implant

placements in 9

patients and 11

bone augmenta-

tion procedures

in 9 patients)

DOACs; Some of

them on con-

comitant AP

therapy

Single and multi-

ple implant

placements,

bone

augmentation

N/A 86% of 72 dental

surgical patients

in the overall

study continued

anticoagulation

and 14% with-

drew therapy for

24 hours, but the

study was not

specific as to the

implant patients

Suture only; or

suture combined

with either gela-

tin, cellulose, or

TA at surgeon’s

discretion

0 of 18 N/A There were no

postoperative

bleeding com-

plications in

implant patients.

Ps, antiplatelet drugs; AT, anticoagulation therapy; CC, case control; DOACs, direct oral anticoagulants; INR, international normalized ratio; LMWH, low-molecular-weight heparin; N/A, not applicable;

ACs, oral anticoagulants; P, prospective; R, retrospective; TA, tranexamic acid.

Where reported, it was no higher than INR 3.5.
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Table II. Bleeding incidence after dental implant surgery in patients on continued antithrombotic therapy

Author APs bleeding incidence OACs bleeding incidence DOACs bleeding incidence Overall bleeding incidence

Bacci et al., 201137 N/A 2 of 50 N/A 2 of 50

Broekema et al., 201439 < 8 < 8 N/A 0 of 8 (not specified whether

patients were on AP or

OAC)

Clemm et al., 201540 1/63 2/30 0 of 16 3 of 109

Gandhi et al., 201934 N/A N/A 0 of 6 0 of 6

G�omez-Moreno et al., 201635 N/A N/A 1 of 18 1 of 18

G�omez-Moreno et al., 201836 N/A N/A 2 of 29 2 of 29

Rubino et al., 201941 0 of 148 2 of 25* 0 of 3* 2 of 176

Tabrizi et al., 201838 0 of 42 N/A N/A 0 of 42

Zeevi et al., 201717 N/A N/A 0 of 18 0 of 18

Total

1 of 253

(1 of � 253 � 261)y

0.4%

Total

6 of 105

(6 of � 105 � 113)y

(5.7%)

Total

3 of 90

3.3%

Total

10 of 456

2.2%

APs, antiplatelet drugs; DOACs, direct oral anticoagulants; OACs, oral anticoagulants.

*Some patients on dual AP/OAC or AP/DOAC therapy were included as OAC or DOAC.

yAlthough there was a bleeding incidence of 0/8 AP and OAC patients, Broekema et al.39 did not specify how many patients were in each of the 2

groups.
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an even lower bleeding complication rate of 0.4% (1 of

253 patients) requiring local measures for hemostasis

after implant placement in patients taking APs (and

none requiring more than local measures).

The most common indications for long-term oral anti-

coagulant therapy are atrial fibrillation, mechanical pros-

thetic heart valves, deep vein thrombosis, and
Table III. Postoperative bleeding cases

Authors Medication Number of

patients

Procedure Site Day of bleeding How controlled

Clemm et al.,

201640
APs 1 Implant exposure 4, 6, and 8 areas Not specified Additional suturing,

wound compression

with tranexamic acid

gauze

Clemm et al.,

201640
OACs 1 Implant placement 29 Late (not more specific) Wound compression with

tranexamic acid gauze

Clemm et al.,

201640
OACs 1 Multiple implant

placement (4)

Mandibular inter-

foraminal region

Early (nor more specific) Additional suturing,

wound compression

with tranexamic acid

gauze

Bacci et al.,

201137
OACs (warfarin) 2 Implant placement Not specified 2nd day postoperatively Compressed gauze

soaked in tranexamic

acid

Rubino et al.,

201941
OACs and APs

(warfarin and

aspirin)

1 Implant placement Not specified 5th day postoperatively

(INR about 2.8 on day

of surgery and at all fol-

low-up visits; the other

patient undergoing

implant placement INR

between 2.1 and 3.5 on

day of surgery, but 4.1

on the 5th day when

bleeding occurred)

Cautery and lidocaine

G�omez-Moreno

et al., 201635
rivaroxaban 2 � 1 implant

placement

Not specified Not specified Biting on tranexamic

acid�soaked gauze

G�omez-Moreno

et al., 201836
dabigatran 1 � 1 implant

placement

Not specified Not specified Biting on tranexamic

acid�soaked gauze

APs, antiplatelet drugs; OACs, oral anticoagulants.
pulmonary embolism. Many studies confirm that the risk

of thrombosis in case of therapy interruption outweighs

the risk of bleeding in therapeutically anticoagulated

patients during minor oral surgical procedures, if proper

local hemostatic measures are provided.12,39,41,50�52 A

recent review of the literature showed that patients tak-

ing OACs have a higher postoperative bleeding risk
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after minor dental surgery compared with healthy con-

trols, but local hemostatic measures effectively stopped

the bleeding.27 Another review of the literature reported

that greater than 99% of patients who continued OACs

had no postoperative bleeding requiring more than local

hemostatic measures. In more than 5431 patients who

underwent greater than 11,381 surgical procedures,

bleeding that required more than local hemostatic meth-

ods occurred in only 31 (~ 0.6%) patients. Many of these

patients had INR levels higher than the level currently

considered therapeutic. However, among at least 2673

patients whose oral anticoagulant therapy was reduced

or withdrawn for at least 2775 visits for dental proce-

dures, there were 22 embolic complications (0.8% of

therapy cessations), including 6 fatal events (0.2% of

therapy cessations).14 Our review of the literature

showed that the overall reported bleeding rate after

dental implantation procedures in patients taking

OACs is 6 of 105 (5.7%). All bleeding complications

were mild and easily controlled with local hemostatic

measures.

In the last few years, direct thrombin inhibitors

(dabigatran) and factor Xa inhibitors (rivaroxaban,

apixaban, and edoxaban) have been introduced in clini-

cal practice for the prevention of stroke and systemic

embolisms in patients with atrial fibrillation and for the

prevention of thrombosis after major orthopedic sur-

gery.9,10 Not requiring routine monitoring of effects is

a major advantage of DOACs compared with OACs.

Recent published studies have suggested that dental

extractions can be safely performed in patients taking

DOACs if proper hemostatic measures are used.53,54

Two studies in patients taking rivaroxaban and dabiga-

tran concluded that dental implant placement can be

performed safely without therapy interruption.35,36 The

overall reported bleeding rate in patients on continued

therapy with DOACs after implant surgery, mostly sin-

gle or multiple implant placements, is 3 of 90 (3.3%).

In contrast, postoperative bleeding events are not

reduced by interrupting DOAC use, even when more

invasive procedures are performed.55

The most commonly used local hemostatic agents in

patients taking anticoagulants after tooth extraction are

absorbable gelatin or collagen sponges, oxidized regen-

erated cellulose, fibrin glue, chitosan, and antifibrino-

lytics applied directly into the wound via gauze

saturated with tranexamic acid or in the form of a

mouthwash solution.56 For dental implantation proce-

dures, the trend of using surgical guides and the mini-

mally invasive flapless approach in patients taking

anticoagulants can be beneficial,34,57 but it is not used

or advocated by all providers.58

The extensiveness of the surgical procedure is a fac-

tor that can play a significant role in the incidence of

postoperative bleeding in patients taking anticoagulant
therapy12 and can modify the surgeons’ approach.59,60

More extensive surgical procedures, such as bone

grafting and sinus lift, were reported in few reviewed

studies.17,37,40,41 The limited number of these proce-

dures and lack of data regarding the type of anticoagu-

lant treatment precluded further analysis. Some authors

have concluded that the extensiveness of surgery has

no effect on bleeding frequencies.40 However, some

authors have suggested interrupting DOACs for at least

24 hours for dental procedures requiring osteotomy

and graft surgery.55

Several cases of life-threatening bleeding after

implant placement resulting from perforation of the lin-

gual cortex and subsequent hematoma in the floor of

the mouth have been reported.16,61 Serious bleeding

complications after sinus lift procedures also have been

reported.62,63 Although anticoagulant therapy was not

associated with any of the reported cases of severe

hemorrhage, it can be assumed that anticoagulant med-

ications might exacerbate such situations. High-risk

surgery in these patients should, therefore, be per-

formed by an experienced surgeon who has hemostatic

measures at his disposal.

The benefits of interrupting anticoagulation therapy

for dental implant placement (less risk of bleeding)

must be weighed against the risks of a possible fatal or

debilitating stroke or heart attack resulting from such

an interruption. This review found only a few cases of

postoperative bleeding with implant placement, all of

which were easily treated with local hemostatic meas-

ures. Although such cases may have occurred, we are

unaware of any reports in the published literature of

patients on antithrombotic medication suffering fatal

bleeding after a dental procedure; all patients who suf-

fered bleeding complications in published reports

apparently made full recoveries.64 However, although

the risk is low, there have been many reports of

embolic complications (some fatal and some presum-

ably permanently debilitating) after interruption of

antithrombotic therapy for dental procedures.65�76

Thus, the accumulating data on continuation or inter-

ruption of antithrombotic therapy strongly favor con-

tinuing antithrombotic therapy before, during, and

immediately after invasive dental procedures.15,18�31,77

This review has some limitations. It is a narrative

review, not a systematic review, and thus, the quality

of the included studies and any bias present in them

were not evaluated. Only English language articles

were included. Heterogeneity is another limitation of

our analysis because some studies included different

dental implantation procedures (including single or

multiple implant placement, sinus lifts, bone grafting,

and/or implant uncovering) and different antithrom-

botic medications. An additional limitation is our deci-

sion to include five patients as the lower limit of
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inclusion, creating potential issues with reliability and

external validity. At least one systematic review and

two narrative reviews of dental surgery in patients on

antithrombotic medications have included studies with

even fewer patients (including case reports), but none

of these studies focused solely on dental implant

surgery.14,32,78 In addition, analysis of factors that can

affect bleeding risk, such as extensiveness of surgical

procedures and INR value in patients taking OACs was

not possible.
CONCLUSIONS
Based on a review of the literature, the findings support

dental implant placement without interruption of

OACs, DOACs, or APs, if proper local hemostatic

measures are used. The reviewed studies do not pro-

vide strong evidence regarding the safety of more

extensive surgery such as bone grafting and sinus lift

procedures in patients on continuous antithrombotic

therapy. Strictly designed prospective studies with

higher numbers of patients stratified regarding dental

implantation procedures and types of medications,

APs, OACs, and DOACs are necessary to arrive at

firmer conclusions.
REFERENCES
1. Antithrombotic Trialists’ Collaboration. Collaborative meta-

analysis of randomised trials of antiplatelet therapy for preven-

tion of death, myocardial infarction, and stroke in high risk

patients. BMJ. 2002;324:71-86.

2. Antithrombotic Trialists’ (ATT) Collaboration, Baigent C,

Blackwell L, Collins R, et al. Aspirin in the primary and second-

ary prevention of vascular disease: collaborative meta-analysis

of individual participant data from randomized trials. Lancet.

2009;373:1849-1860.

3. Eikelboom JW, Hirsh J, Spencer FA, Baglin TP, Weitz JI. Anti-

platelet drugs: Antithrombotic Therapy and Prevention of

Thrombosis, 9th ed: American College of Chest Physicians Evi-

dence- Based Clinical Practice Guidelines. Chest. 2012;141. e89

S-e119 S.

4. Grines CL, Bonow RO, Casey D.E. Jr., et al. Prevention of pre-

mature discontinuation of dual antiplatelet therapy in patients

with coronary artery stents: a science advisory from the Ameri-

can Heart Association, American College of Cardiology, Society

for Cardiovascular Angiography and Interventions, American

College of Surgeons, and American Dental Association, with

representation from the American College of Physicians. Circu-

lation. 2007;115:813-818.

5. Douketis JD, Spyropoulos AC, Spencer FA, et al. Perioperative

Management of Antithrombotic Therapy: Antithrombotic Ther-

apy and Prevention of Thrombosis, 9th ed: American College of

Chest Physicians Evidence-Based Clinical Practice Guidelines.

Chest. 2012;141:e326. S-e350 S.

6. Guyatt GH, Akl EA, Crowther M, Gutterman DD, Schu€unemann

HJ, American College of Chest Physicians Antithrombotic Ther-

apy and Prevention of Thrombosis Panel. Executive summary:

Antithrombotic Therapy and Prevention of Thrombosis, 9th ed:

American College of Chest Physicians Evidence-Based Clinical

Practice Guideline. Chest. 2012;141:7S-47S.
7. Keeling K, Baglin T, Tait C, British Committee for Standards in

Haematology. Guidelines on Oral Anticoagulation with Warfa-

rin, 4th ed. Br J Haematol. 2011;154:311-324.

8. Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC

focused update of the 2014 AHA/ACC guideline for the manage-

ment of patients with valvular heart disease: a report of the

American College of Cardiology/American Heart Association

Task Force on Clinical Practice Guidelines. J Am Coll Cardiol.

2017;70:252-289.

9. Siegal DM, Crowther MA. Acute management of bleeding in

patients on novel oral anticoagulants. Eur Heart J. 2013;34.

489-498 b.

10. Ageno W, Gallus AS, Wittkowsky A, Crowther M, Hylek EM,

Palareti G. Oral anticoagulant therapy: Antithrombotic Therapy

and Prevention of Thrombosis, 9th ed: American College of

Chest Physicians Evidence-Based Clinical Practice Guidelines.

Chest. 2012;141:e44S-e88S.

11. Vinogradova Y, Coupland C, Hill T, Hippisley-Cox J. Risks and

benefits of direct oral anticoagulants versus warfarin in a real world

setting: cohort study in primary care. BMJ. 2018;362:k2505.

12. Bajkin BV, Vujkov SB, Milekic BR, Vuckovic BA. Risk factors

for bleeding after oral surgery in patients who continued using

oral anticoagulant therapy. J Am Dent Assoc. 2015;146:375-381.

13. Bajkin BV, Urosevic IM, Stankov KM, Petrovic BB, Bajkin IA.

Dental extractions and risk of bleeding in patients taking single

and dual antiplatelet treatment. Br J Oral Maxillofac Surg.

2015;53:39-43.

14. Wahl MJ, Pintos A, Kilham J, Lalla RV. Dental surgery in anti-

coagulated patients—stop the interruption. Oral Surg Oral Med

Oral Pathol Oral Radiol. 2015;119:136-157.

15. Wahl MJ. Dental surgery and antiplatelet agents: bleed or die.

Am J Med. 2014;127:260-267.

16. Kalpidis CDR, Setayesh RM. Hemorrhaging associated with

endosseus implant placement in the anterior mandible: a review

of the literature. J Periodontol. 2004;75:631-645.

17. Zeevi I, Allon DM, Rosenfeld E, et al. Four-year cross-sectional

study of bleeding risk in dental patients on direct anticoagulants.

Quint Int. 2017;48:503-509.

18. Armstrong MJ, Gronseth G, Anderson DC, et al. Summary of evi-

dence-based guideline: periprocedural management of antithrom-

botic medications in patients with ischemic cerebrovascular

disease. Report of the Guideline Development Subcommittee of the

American Academy of Neurology. Neurology. 2013;80:2065-2069.

19. Dunn AS, Turpie AG. Perioperative management of patients

receiving oral anticoagulants: a systematic review. Arch Intern

Med. 2003;163:901-908.

20. Aframian DJ, Lalla RV, Peterson DE. Management of dental

patients taking common hemostasis-altering medications. Oral

Surg Oral Med Oral Pathol Oral Radiol Endod. 2007;103. S45.

e1-S45.e11.

21. Madrid C, Sanz M. What influence do anticoagulants have on

oral implant therapy? A systematic review. Clin Oral Implants

Res. 2009;20:96-106.

22. Nematullah A, Alabousi A, Blanas N, Douketis JD, Southerland

SE. Dental surgery for patients on anticoagulant therapy with

warfarin: a systematic review and meta-analysis. J Can Dent

Assoc. 2009;75. 41 a-41 i.

23. van Diermen DE, van der Waal I, Hoogstraten J. Management

recommendations for invasive dental treatment in patients using

oral antithrombotic medication, including novel oral anticoagu-

lants. Oral Surg Oral Med Oral Pathol Oral Radiol.

2013;116:709-716.

24. Weltman NJ, Al-Attar Y, Cheung J, et al. Management of dental

extractions in patients taking warfarin as anticoagulant treat-

ment: a systematic review. J Can Dent Assoc. 2015;81:f20.

http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0001
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0001
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0001
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0001
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0001
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0002
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0003
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0003
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0003
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0003
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0003
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0004
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0005
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0005
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0005
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0005
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0005
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0006
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0007
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0007
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0007
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0008
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0009
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0009
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0009
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0010
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0010
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0010
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0010
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0010
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0011
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0011
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0011
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0012
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0012
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0012
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0013
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0013
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0013
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0013
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0014
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0014
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0014
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0015
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0015
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0016
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0016
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0016
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0017
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0017
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0017
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0018
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0018
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0018
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0018
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0018
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0019
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0019
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0019
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0020
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0020
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0020
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0020
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0021
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0021
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0021
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0022
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0022
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0022
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0022
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0023
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0023
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0023
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0023
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0023
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0024
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0024
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0024


OOOO REVIEW ARTICLE

Volume 130, Number 5 Bajkin et al. 531
25. Yang S, Shi Q, Liu J, Li J, Xu J. Should oral anticoagulant ther-

apy be continued during dental extraction? A meta-analysis.

BMC Oral Health. 2016;16:81.

26. K€ammerer PW, Frerich B, Liese J, Scheignitz E, Al-Nawas B.

Oral surgery during therapy with anticoagulants—a systematic

review. Clin Oral Investig. 2015;19:171-180.

27. Shi Q, Xu J, Zhang T, Zhang B, Liu H. Post-operative bleeding

risk in dental surgery for patients on oral anticoagulant therapy:

a meta-analysis of observational studies. Front Pharmacol.

2017;8:58.

28. Madeley E, Duane B. Oral anticoagulation and tooth extraction:

does the evidence support drug holidays? Evid Based Dent.

2018;19:53-54.

29. Ockerman A, Bornstein MM, Leung YY, et al. Incidence of

bleeding after minor oral surgery in patients on dual antiplatelet

therapy: a systematic review and meta-analysis. Int J Oral Maxi-

lofac Surg. 2020;49:90-98.

30. Manfredi M, Dave B, Percudani D, et al. World Workshop on

Oral Medicine VII: Direct anticoagulant agents management for

invasive oral procedures: a systematic review and meta-analysis.

Oral Dis. 2019;25:157-173.

31. DeAndrade NK, Motta RHL, Bergmaschi CC, et al. Bleeding

risk in patients using oral anticoagulants undergoing surgical

procedures in dentistry: a systematic review and meta-analysis.

Front Pharmacol. 2019;10:866.

32. Bensi C, Belli S, Paradiso D, Lomurno G. Postoperative bleed-

ing risk of direct oral anticoagulants after oral surgery proce-

dures: a systematic review and meta-analysis. Int J Oral

Maxillofac Surg. 2018;47:923-932.

33. Markovi�c A, Đini�c A, Calvo Guirado JL, Tahmaseb A,
�S�cepanovi�c M, Janji�c B. Randomized clinical study of the peri-

implant healing to hydrophilic and hydrophobic implant surfaces

in patients receiving anticoagulants. Clin Oral Implants Res.

2017;28:1241-1247.

34. Gandhi Y, Bhatavdekar N. MIDAS (Minimally Invasive Drilling

And Styptic) protocol—a modified approach to treating patients

under therapeutic anticoagulants. J Oral Biol Craniofac Res.

2019;9:208-211.

35. G�omez-Moreno G, Aguilar-Salvatierra A, Fern�andez-Cejas E,

Delgado-Ruiz RA, Markovic A, Calvo-Guirado JL. Dental

implant surgery in patients in treatment with the anticoagulant

oral rivaroxaban. Clin Oral Implants Res. 2016;27:730-733.

36. G�omez-Moreno G, Fern�andez-Cejas E, Aguilar-Salvatierra A, de

Carlos F, Delgado-Ruiz RA, Calvo-Guirado JL. Dental implant

surgery in patients in treatment by dabigatran. Clin Oral

Implants Res. 2018;29:644-648.

37. Bacci C, Berengo M, Favero L, Zanon E. Safety of dental

implant surgery in patients undergoing anticoagulation therapy:

a prospective case-control study. Clin Oral Implants Res.

2011;22:151-156.

38. Tabrizi R, Khaheshi I, Hoseinzadeh A, Rezvanpour B, Shafie S.

Do antiplatelet drugs increase the risk of bleeding after dental

implant surgery? A case-and-crossover study. J Oral Maxillofac

Surg. 2018;76:2092-2096.

39. Broekema FI, van Minnen B, Jansma J, Bos RRM. Risk of bleed-

ing after dentoalveolar surgery in patients taking anticoagulants.

Br J Oral Maxillofac Surg. 2014;52:e15-e19.

40. Clemm R, Neukam FW, Rusche B, Bauersachs A, Musazada S,

Schmitt CM. Management of anticoagulated patients in implant

therapy: a clinical comparative study. Clin Oral Implants Res.

2016;27:1274-1282.

41. Rubino RT, Dawson D.R. 3rd, Kryscio RJ, Al-Sabbagh M,

Miller CS. Postoperative bleeding associated with antiplatelet

and anticoagulant drugs: a retrospective study. Oral Surg Oral

Med Oral Pathol Oral Radiol. 2019;128:243-249.
42. G�omez-de Diego, Mang-de la Rosa Mdel R, Romero-P�erez MJ,

et al. Indications and contraindications of dental implants in

medically compromised patients: update. Med Oral Patol Oral

Cir Bucal. 2014;19:e483-e489.

43. Diz P, Scully C, Sanz M. Dental implants in the medically com-

promised patient. J Dent. 2013;41:195-206.

44. Kullar AS, Miller CS. Are there contraindications to placing

dental implants? Dent Clin North Am. 2019;63:345-362.

45. Sanz M, Naert I. Biomechanics/risk management (Working

Group 2). Clin Oral Implants Res. 2009;20:107-111.

46. Nagao Y, Masuda R, Ando A, et al. Whole blood platelet aggre-

gation test and prediction of hemostatic difficulty after tooth

extraction in patients receiving antiplatelet therapy. Clin Appl

Thromb Hemost. 2018;24:151-156.

47. Nape~nas JJ, Oost FC, DeGroot A, et al. Review of postoperative

bleeding risk in dental patients on antiplatelet therapy. Oral Surg

Oral Med Oral Pathol Oral Radiol. 2013;115:491-499.

48. Morimoto Y, Niwa H, Minematsu K. Risk factors affecting post-

operative hemorrhage after tooth extraction in patients receiving

oral antithrombotic therapy. J Oral Maxillofac Surg. 2011;69:

1550-1556.

49. Lillis T, Ziakas A, Koskinas K, Tsirlis A, Giannoglou G. Safety

of dental extractions during uninterrupted single or dual anti-

platelet treatment. Am J Cardiol. 2011;108:964-967.

50. Bajkin BV, Popovic SL, Selakovic SD. Randomized, prospec-

tive trial comparing bridging therapy using low-molecular-

weight heparin with maintenance of oral anticoagulation dur-

ing extraction of teeth. J Oral Maxillofac Surg. 2009;67:

990-995.

51. Bacci C, Maglione M, Favero L, et al. Management of dental

extraction in patients undergoing anticoagulant treatment.

Results from a large, multicentre, prospective, case-control

study. Thromb Haemost. 2010;104:972-975.

52. Eichhorn W, Burkert J, Vorwig O, et al. Bleeding incidence after

oral surgery with continued oral anticoagulation. Clin Oral

Investig. 2012;16:1371-1376.

53. Lababidi E, Breik O, Savage J, Engelbrecht H, Kumar R, Cross-

ley CW. Assessing an oral surgery specific protocol for patients

on direct oral anticoagulants: a retrospective controlled cohort

study. Int J Oral Maxillofac Surg. 2018;47:940-946.

54. Patel JP, Woolcombe SA, Patel RK, et al. Managing direct oral

anticoagulants in patients undergoing dentoalveolar surgery. Br

Dent J. 2017;222:245-249.

55. Kwak EJ, Nam S, Park KM, Kim SY, Huh J, Park W. Bleeding

related to dental treatment in patients taking novel oral anticoa-

gulants (NOACs): a retrospective study. Clin Oral Investig.

2019;23:477-484.

56. Flanagan D. Tranexamic acid tamponade to control postopera-

tive surgical hemorrhage. J Oral Implantol. 2015;41:e82-e89.

57. Al Zoman H, Al Jetaily S, Robert AA, et al. Flapless dental

implant surgery for patients on oral anticoagulants—the

“WarLess Procedure”: a report of 2 cases. J Oral Implantol.

2013;39:264-270.

58. Sclar AG. Guidelines for flapless surgery. J Oral Maxillofac

Surg. 2007;65:20-32.

59. Ward BB, Smith MH. Dentoalveolar procedures for the anticoa-

gulated patients: literature recommendations versus current prac-

tice. J Oral Maxillofac Surg. 2007;65:1454-1460.

60. van Diermen DE, van der Waal I, Hoogvliets MW, Ong FN,

Hoogstraten J. Survey response of oral and maxillofacial sur-

geons on invasive procedures in patients using antithrombotic

medication. Int J Oral Maxillofac Surg. 2013;42:502-507.

61. Law C, Alam P, Borumandi F. Floor-of-mouth hematoma fol-

lowing dental implant placement: literature review and case pre-

sentation. J Oral Maxillofac Surg. 2017;75:2340-2346.

http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0025
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0025
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0025
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0026
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0026
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0026
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0026
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0027
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0027
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0027
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0027
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0028
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0028
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0028
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0029
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0029
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0029
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0029
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0030
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0030
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0030
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0030
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0031
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0031
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0031
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0031
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0032
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0032
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0032
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0032
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0033
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0034
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0034
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0034
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0034
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0035
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0036
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0037
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0037
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0037
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0037
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0038
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0038
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0038
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0038
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0039
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0039
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0039
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0040
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0040
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0040
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0040
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0041
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0041
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0041
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0041
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0042
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0043
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0043
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0044
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0044
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0045
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0045
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0046
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0046
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0046
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0046
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0047
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0047
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0047
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0047
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0048
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0048
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0048
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0048
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0049
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0049
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0049
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0050
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0050
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0050
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0050
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0050
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0051
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0051
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0051
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0051
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0052
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0052
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0052
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0053
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0053
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0053
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0053
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0054
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0054
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0054
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0055
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0055
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0055
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0055
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0056
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0056
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0057
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0057
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0057
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0057
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0057
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0058
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0058
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0059
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0059
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0059
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0060
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0060
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0060
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0060
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0061
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0061
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0061


ORAL ANDMEDICINE OOOO

532 Bajkin et al. November 2020
62. Jensen SS, Eriksen J, Schiødt M. Severe bleeding after sinus

floor elevation using the transcrestal technique: a case report.

Eur J Oral Implantol. 2012;5:287-291.

63. Hong YH, Mun SK. A case of massive maxillary sinus bleeding

after dental implant. Int J Oral Maxillofac Surg. 2011;40:758-

760.

64. Wahl MJ. The mythology of anticoagulation interruption for

dental surgery. J Am Dent Assoc. 2018;149:e1-e10.

65. Akopov SE, Suzuki S, Fredieu A, et al. Withdrawal of warfarin

prior to a surgical procedure: time to follow the guidelines? Cer-

brovasc Dis. 2005;19:337-342.

66. Broderick JP, Bonomo JB, Kissela BM, et al. Withdrawal of

antithrombotic agents and its impact on ischemic stroke occur-

rence. Stroke. 2011;42:2509-2514.

67. Yasaka M, Naritomi H, Minematsu K. Ischemic stroke associ-

ated with brief cessation of warfarin [letter]. Thromb Res.

2006;118:290-293.

68. Garcia DA, Regan S, Henault LE, et al. Risk of thromboembo-

lism with short-term interruption of warfarin therapy. Arch

Intern Med. 2008;168:63-69.

69. Lund J-P, Drews T, Hetzer R, Reichart PA. Oral surgical man-

agement of patients with mechanical circulatory support. Int J

Oral Maxillofac Surg. 2002;31:629-633.

70. Davies D. Minor oral surgical procedures in patients on oral anti-

coagulants [letter]. Aust Dent J. 2003;48:267.

71. Kovacs MJ, Kearon C, Rodger M, et al. Single-arm study of

bridging therapy with low-molecular-weight heparin for patients

at risk of arterial embolism who require temporary interruption

of warfarin. Circulation. 2004;110:1658-1663.

72. Palom€aki A, Kiviniemi T, Hartikainen JE, et al. Postoperative

strokes and intracranial bleeds in patients with atrial fibrillation:

the FibStroke Study. Clin Cardiol. 2016;39:471-476.
73. Picard A, Zwetchkenbaum S, Morganstern LB. Dental implica-

tions of acute stroke therapy and anticoagulation for stroke pre-

vention. Compend Contin Educ Dent. 2010;31:190-195.

74. Somma F, Grande NM, Plotino G, Cameli G, Pameijer CH. Con-

servative approach to dental extractions in patients on anticoagu-

lant therapy: a clinical study. Gen Dent. 2010;58:e30-e35.

75. Steinberg BA, Peterson ED, Kim S, Outcomes Registry for Better

Informed Treatment of Atrial Fibrillation Investigators and

Patients. Use and outcomes associated with bridging during anti-

coagulation interruptions in patients with atrial fibrillation: find-

ings from the Outcomes Registry for a Better Informed Treatment

of Atrial Fibrillation (ORBIT-AF). Circulation. 2015;131:

488-494.

76. Won K-B, Lee S-H, Chang H-J, et al. Safety and cost-effective-

ness of bridge therapies for invasive dental procedures in patients

with mechanical heart valves. Yonsei Med J. 2014;55:937-943.

77. Mauprivez C, Khonsari RH, Razouk O, Goudot P, Lesclous P,

Descroix V. Management of dental extraction in patients under-

going anticoagulant oral direct treatment: a pilot study. Oral

Surg Oral Med Oral Pathol Oral Radiol. 2016;122:e146-e155.

78. Wahl MJ. Dental surgery in anticoagulated patients. Arch Intern

Med. 1998;158:1610-1616.

Reprint requests:

Branislav V

Bajkin Faculty of Medicine Novi Sad

University of Novi Sad

Hajduk Veljkova 3

21000 Novi Sad

Serbia

branislav.bajkin@mf.uns.ac.rs

http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0062
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0062
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0062
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0063
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0063
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0063
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0064
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0064
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0065
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0065
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0065
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0066
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0066
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0066
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0067
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0067
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0067
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0068
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0068
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0068
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0069
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0069
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0069
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0070
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0070
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0071
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0071
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0071
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0071
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0072
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0072
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0072
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0072
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0073
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0073
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0073
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0074
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0074
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0074
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0075
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0076
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0076
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0076
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0077
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0077
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0077
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0077
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0078
http://refhub.elsevier.com/S2212-4403(20)31116-0/sbref0078
mailto:branislav.bajkin@mf.uns.ac.rs 

	Dental implant surgery and risk of bleeding in patients on antithrombotic medications: A review of the literature
	Materials and Methods
	Results
	Dental implant placements in patients taking APs
	Dental implant placements in patients taking OACs
	Dental implant placements in patients taking DOACs
	Dental implantation procedures in patients receiving anticoagulation therapy

	Discussion
	Conclusions
	References


