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ABSTRACT 

Aim of the study: The management of patients undergoing chronic oral anticoagulation raises concerns 

regarding the postoperative bleeding risk. In the last few years, new oral anticoagulants were released on the 

market, but the operative protocols for dental surgery interventions are still not well established. The purpose of 

this review is to summarize the articles` evidence that evaluate the risk of bleeding with the use of Direct Oral 

Anticoagulants (DOACs). Material and methods: A systematic literature search was conducted from January 

2014 to June 2018, in PubMed, Science Direct, Web of Science and Scopus databases. Results: Six articles met 

the inclusion criteria, all being observational studies. Conclusions showed that dental surgery could be 

performed without cessation of the DOACs, with a low incidence of bleeding complications, by applying local 

haemostatic measures (suturing, haemostatic agents, compression with sterile gauzes soaked in 5% tranexamic 

acid or the use of mouthwash with 5% tranexamic acid). 
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INTRODUCTION 

In the last 60 years, the most used oral 

anticoagulant drugs were the Vitamin K 

Antagonists (VKAs), also called 

coumarins.[1], [2] Their effectiveness has 

been acknowledged in important clinical 

trials for the prevention of venous 

thromboembolism, systemic embolism in 

patients with prosthetic heart valves or atrial 

fibrillation, or as complementary therapy in 

the prophylaxis of systemic embolism after 

myocardial infarction and for reducing the 

risk of recurrent myocardial infarction.[1] In 

2008, a new oral anticoagulant, dabigatran 

etexilate (Pradaxa®, Boehringer Ingelheim 

Pharma GmbH & Co. KG) was approved by 

the European Medicines Agency (EMA), 

followed by the apixaban (Eliquis®, Bristol-

Myers Squibb Co. & Pfizer), rivaroxaban 

(Xarelto®, Bayer Schering Pharma AG) and 

edoxaban (Lixiana®, Daiichi Sankyo) 

(Table 1). The DOACs are inhibitors of key 

factors involved in the coagulation 

cascade.[5] Dabigatran is a direct thrombin 

inhibitor and rivaroxaban, apixaban and 

edoxaban are direct factor Xa inhibitors.[6] 

Individual studies demonstrated the similar 

effects of the DOACs compared with VKAs 

and have suggested that have more 
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advantages such as predictable therapeutic 

effect, rapid onset of action, no need for 

routine blood tests – international 

normalized ratio (INR), low risk of bleeding, 

limited interactions with other drugs.[3], [4] 

The main dilemma of a practitioner 

regarding the oral anticoagulant therapy is 

represented by the patient‘s risk of post-

operative bleeding after dental treatments or 

oral surgery interventions.[8] The American 

College of Chest Physicians elaborated in 

2008 an Evidence-Based Clinical Practice 

Guidelines regarding the Perioperative 

Management of Antithrombotic Therapy[9] 

and recommended that ―in patients who are 

undergoing minor dental procedures and are 

receiving VKAs, to continuing VKAs 

around the time of the procedure and 

coadministering an oral prohemostatic 

agent‖. In terms of clinical management and 

side effects, there is not enough information 

about these new drugs. In dentistry and 

dentoalveolar surgery, many treatments 

could cause bleeding and that is why a 

protocol for this type of patients is needed, 

but also a correct assignment of each 

maneuver regarding its bleeding risk 

(low/medium/high). 

This systematic review was conducted by 

collecting available evidence from the 

literature, which compares the postoperative 

bleeding risk of DOAC patients without 

interruptions or modifications to their 

therapy with those patients receiving VKAs 

or healthy patients. 

 

Table 1. The most used direct oral anticoagulants in Europe 

 

MATERIAL AND METHODS 

Data sources and searches 

We systematically searched the published 

literature for trials comparing patients 

undergoing DOACs (without altering the 

therapy) to patients without DOACs/ under 

VKAs therapy that underwent oral surgery 

procedures. To carry out this review we 

conducted a literature search in PubMed, 

Science Direct, Web of Science and 

SCOPUS databases using key words 

―direct‖, ‗oral‖, ―anticoagulant‖, ―dental‖. 

We selected peer-reviewed publications in 

English language from January 2014 

through June 2018 and only with human 

subjects.   

Study selection 

We included clinical prospective and 

retrospective studies, that evaluated adult 

patients using direct oral anticoagulant 

therapy without interrupting its 

administration or modifying dosage. Trials 

where subjects were using two or more 

antithrombotic agents were excluded, as well 

as studies with population with different 

bleeding risks (eg, subjects with recent 

cerebrovascular accident, subjects who had 

ablation interventions in the last months and 

so on). The primary outcome measures 

referred to the risk of bleeding after dental 

surgery; secondary outcome measures 

evaluated the risk factors affecting 

postoperative hemorrhage. As a reference 

method for this study, we used the PRISMA 

(Preferred Reporting Items for Systematic 

reviews and Meta-Analyses) statement for 

reporting systematic reviews and meta-

analyses of randomized control trials. [10] 

Generic drug 

name 

Proprietary drug 

name 

Dosing Dosage Strengths 

Available 

Date of Approval 

by EMA 

Dabigatran 

etexilate 

Pradaxa Twice a day 75/110/150 mg 18/03/2008 

Apixaban Eliquis Once a day 10/15/20 mg 18/05/2011 

Rivaroxaban Xarelto Twice a day 2.5/5 mg 30/09/2008 

Edoxaban Lixiana Once a day 15/30/60 mg 19/06/2015 
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Data Extraction and Quality Assessment 

 From each study, the following 

information was extracted: the study id (first 

author and year of publication), study type, 

sample size, type of dentoalveolar surgery, 

follow up time. For the quality assessment, 

we used the Newcastle-Ottawa Scale (NOS) 

[11], which is an assessment tool, where the 

study selection, comparability, and outcomes 

are used to evaluate the methodological 

quality of the included studies, with a 

maximum of nine points for each study.   

RESULTS AND DISCUSSIONS 

Search results  

 Six studies [2], [12]–[15], including 

1368 patients met the inclusion criteria and 

were selected for the present review. The 

PRISMA flow chart[10] was used to 

describe the search strategy and article 

selection (Fig.1). The initial search resulted 

in 3211 articles at PubMed (n=76), SCOPUS 

(n=31), Thomson ISI-Web of Science 

(n=33), Science Direct (n=3071). Also, two 

articles identified through other sources 

were included [13], [16]. After applying the 

criteria of screening and eligibility, six 

studies were included in the review. 

Figure 1. PRISMA flow chart of study 

inclusion 

 

Summary of the included studies  

 The publication dates of the studies 

ranged from 2016 to 2018. Five studies [2], 

[12]–[14], [16] are prospective and one is 

retrospective [15]. Three studies [12], [13] 

researched dental implants in patients 

undergoing DOAC therapy and three studies 

focused on dental extractions [2], [14], [15]. 

In all studies, the anticoagulation therapy 

was not interrupted. The quality assessment 

results are shown in Table 2, using the NOS 

scale. Three studies [12], [13], [16] were 

considered to be of high quality (NOS 7-8) 

and the other studies [2], [14], [17] were 

considered to be of moderate quality (NOS 

5-6). No studies were found with low 

quality. In four studies[2], [12], [14], [17] 

patients included were treated with 

DOACs/VKAs/ Platelet aggregation 

inhibitors (PAIs) and two studies focused on 

DOACs - rivaroxaban[13] and 

dabigatran[16]. Studies that evaluated the 

postoperative bleeding after implant surgery 

[12], [13], [16] summarized the incidence of 

this risk for patients undergoing DOACs 

between 0 – 5.6% , while for patients 

undergoing VKAs was between 6.7 – 

12.5%. Studies where dental extractions 

(simple/surgical/single/multiple extractions) 

[2], [14], [17] were performed, concluded 

that the risk of postoperative bleeding for 

patients taking DOACs was between 4.8 – 

22.5% and for the ones taking VKAs was 

between 4.5 – 27.3%

 

  

Records identified through 

database searching 

(n=3211) 

Additional records identified 

through other sources 

(n=2) 

Records screened for eligibility 

(n=3213) 

Abstract excluded 

(n=186) 

Full-text articles assessed for 

eligibility 

(n=13) 

Studies included in qualitative 

synthesis  

(n=6) 

Full-text articles 

excluded (duplicates) 

(n=7) 

 

Abstract screened for eligibility 

(n=199) 

Records excluded 

(n=3014) 
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Table 2. Summary of the included studies. 

Study 

ID 

Study 

Design 

Type of surgical 

intervention 

Sam

ple Size 
Groups to compare 

Fo

llow 

up 

time 

N

OS (1-

9) 

Caliska

n M 2017 

Prospecti

ve 
Simple extraction  84 

Group 1 Dabigatran  

Group 2 Apixaban / Rivaroxaban  

Group 3 Warfarin (INR 2.0 - 3.0) 

Group 4 No Anticoagulants  

Da

ys 2,7 
6 

Yagyu

u T 2017 

Retrospec

tive 

Simple 

Extraction(s) 
541 

Group 1 DOACs  

Group 2 VKAs with INR < 3 

Group 3 No Anticoagulants 

No

t 

mentio

ned  

5 

Gómez

-Moreno G 

2016a 

Prospecti

ve 

Implant surgery 

(max 3 dental implants 

/pacient) 

57 
Group 1 Rivaroxaban 

Group 2 No Anticoagulants 

Da

ys 3,8 
8 

Gómez

-Moreno G 

2016b 

Prospecti

ve 

Implant surgery 

(max 3 dental implants 

/pacient) 

71 
Group 1 Dabigatran  

Group 2 No Anticoagulants 

Da

ys 3,8 
8 

Maupri

vez C 2016 

Prospecti

ve 

Simple/surgical/si

ngle/ multiple 

extractions 

51 
Group 1 DOACs 

Group 2 VKAs (INR 2.0 - 3.0) 

Da

ys 3,7 
6 

Clemm 

R 2015 

Prospecti

ve 

Implant surgery 

(1-10 per patient) and 

bone grafting 

procedures 

564 

Group 1 VKAs 

Group 2 VKAs bridged with LMWH 

Group 3 DOACs 

Group 4 Platelet aggregation inhibitors 

(PAIs) 

Group 5 No Anticoagulants 

Da

ys 1,10 
7 

 

Results of individual studies 

 Caliskan M et al.,2017[2] analyzed 

the postoperative bleeding for three 

anticoagulants groups (Dabigatran vs 

Apixaban/Rivaroxaban vs Warfarin) and a 

control group (no anticoagulants) after a 

single tooth extraction, presented in Table 2. 

In the warfarin group the number of subjects 

with mild and moderate postoperative 

bleeding was considerably higher compared 

to DOACs groups on the 2nd  postextraction 

day. There was no case that experienced 

severe bleeding and required hospitalization 

following the extractions.  

In the retrospective study of Yagyuu T et 

al., 2017[17], the incidence of postextraction 

bleeding for the DOAC, VKA and no 

anticoagulant extractions was 10.4%, 12.0% 

and 0.9%, respectively. The haemostatic 

measures for the postoperative bleeding 

included local haemostatic treatment, 

compression with gauze, and injection of 

local anaesthetics with vasoconstrictor and / 

or use of absorbable haemostats. There was 

no case with general complications.  

Gómez-Moreno G et al.,2016(a)[13] 

published a study regarding the dental 

implant surgery in patients undergoing oral 

anticoagulant therapy with rivaroxaban. One 

patient (5.6%) in treatment by rivaroxaban 

showed moderate bleeding and two patients 

(2.2%) taking no anticoagulants experienced 

moderate bleeding. The haemostatic 

measures consisted biting on gauze soaked 

in tranexamic acid for 1 h in the region of 

the surgery and the patient was indicated to 

repeat this procedure as a preventative 

measure three times a day for the next four 

days.  

 In the study of Gómez-Moreno G et 

al., 2016(b)[16] regarding dental surgery in 

patients in treatment by dabigatran, 2 

patients (6.8%)  taking DOAC had slight 

postoperative bleeding and in the control 

group, also 2 patients (4.7%) experienced 

slight bleeding. All cases where managed by 

the patient biting on gauze soaked in 

tranexamic acid for 1 h in the surgical 

region.  
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Mauprivez C et al.,2016[14] compare the 

incidence of postoperative bleeding events 

after dental extractions between patients 

treated with DOACs and those treated with 

VKAs without withdrawal of oral 

anticoagulant therapy (OAT). In the DOAC 

group (1) 5 patients (16.1%) had 

postoperative bleeding and in group 2 

(VKAs) 4 patients (20%) experienced 

postoperative bleeding. All cases were 

solved with local haemostatic measures.  

 The study of Clemm R et al., 

2015[12] showed that 3 patients from the 

control group and four patients from 

anticoagulants groups experienced 

postoperative bleeding ( 6.7% - 2 patients 

from VKAs group, 12.5% - 1 patient from 

VKAs bridged with LMWH group, 1.6% - 1 

patient from PAIs group and 0.6% - 3 

patients from the control group). 

Shi Q et al., 2017[8] published a meta-

analysis of observational studies regarding 

post-operative bleeding risk in dental 

surgery for patients on oral anticoagulant 

therapy. They concluded that patients under 

chronic oral anticoagulant therapy had a 

higher post-operative bleeding risk than the 

healthy patients following minor dental 

surgery, the local hemostatic methods 

effectively stopped the bleeding, and that the 

DOACs might be safer than VKAs in dental 

implant surgery.  

Little J (2012) [18] observed that 

dabigatran can be safely continued under 

invasive dental procedures, results that are in 

accordance with our findings, dabigatran had 

the lowest values of incidence regarding the 

postoperative bleeding (5.6 – 16.1%). The 

dental management in patients undergoing 

oral anticoagulant therapy is complicated 

and related to the balance between the 

control of the bleeding risk (by 

discontinuing/reducing the medication) and 

the risk of thromboembolism (if 

interrupted).[18], [21], [22] For optimal 

results, a good collaboration between the 

surgeon/dentist and the cardiologist is 

needed,[12] as well as assessing other 

chronic diseases or medications that might 

increase the risk of bleeding, and the 

bleeding risk (using the bleeding risk score. 

CONCLUSIONS 

In conclusion, within the limits of this 

study it could be decided that (1) dabigatran 

may determine fewer postoperative bleeding 

events, compared to rivaroxaban, apixaban 

and edoxaban; (2) the risk of bleeding for 

patients on DOACs is higher after dental 

extractions (simple/ surgical/ single/ 

multiple), compared to subjects that had 

implant surgery interventions; (3) patients 

receiving DOAC therapy had a lower risk of 

bleeding compared to the patients 

undergoing VKA therapy; (4) the need to 

discontinue or not the DOACs 

administration before oral surgery should be 

better investigated with further clinical 

studies, on larger samples of patients. 
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