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Introduction

Anticoagulants are used for preventing or reducing blood clot formation and treatment 
of other related thrombotic disorders. Several types of anticoagulants are available, the old 
generation including, but not limited to Vitamin K antagonist, Unfractionated Heparin (UH) 
and Low Molecular Weight Heparins (LMWH) [1-3]. UH and LMWH have several drawbacks, 
such as: injectable administration and need to follow designated protocols assessing specific 
tests and dosage adjustments, whenever a bleeding oral intervention is required [1,2,4].   
Vitamin K antagonists also have limitations because their absorption is influenced by the 
patient’s diet [5]. The old generation of oral anticoagulants have a more global action over 
the coagulation factors, and a less specific action on certain coagulation factors. Thus, the 
introduction of the new oral anticoagulants (NOACs) in 2008 was well received, given their 
specific design of counteracting the limitations of traditional anticoagulants [2,4]. NOACs 
target specific coagulation factors, either thrombin (Factor IIa) or Factor Xa [6]. The first 
drugs introduced of this class were thrombin inhibitors, thrombin being the key enzyme in 
the coagulation cascade [6,7]. The representative of this class is Dabigatran, a drug mainly 
used for preventing systemic embolism and stroke in patients with valvular atrial fibrillation 
[7]. On the other hand, Factor Xa inhibitors directly bind to the site of Factor Xa, thus blocking 
the common pathway of coagulation [8]. The first approved drugs were Apixaban and 
Rivaroxaban, with the addition of a more recent entry, Edoxaban [6,9]. The main disadvantage 
of NOACs is that their activity is difficult to monitor [10]. 
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Abstract

There is insufficient data on the use of NOACs during bleeding procedures in the dental office versus 
old oral anticoagulants. The current therapeutic indications are mostly based on the pharmacodynamics 
or on small cohort studies. Data from the literature has been reviewed in this respect. A 62-year-old 
patient under treatment with Rivaroxaban complained of transitory pain in the posterior upper-right 
jaw. The extraction of second upper right molar was performed, followed by the suture of the socket. 
According to the therapeutic indications and the available literature on the subject, the administration 
of the anticoagulant was not ceased. In the following days, repeated bleeding episodes were reported in 
direct correlation with the timing of Rivaroxaban administration and dose reduction was required to stop 
post-operative bleeding.

Thus, the effect of NOACs could be unpredictable, as shown in the present case report. Therefore, further 
clinical research on the subject is needed.
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Despite the many drawbacks, warfarin and heparin had 
the advantage of the follow up through specific tests, such 
as prothrombin time (PT), thromboplastin time (aPTT) and 
International Normalized Ratio (INR), respectively. These tests 
proved to be useful in certain situations, such as urgent surgery 
and, more important for the dentist, in situations when bleeding is 
expected to occur during dental procedures (Figure 1) [8]. However, 

there is poor or no correlation between NOACs drug concentration 
in the patient’s plasma and the prolonged PT, INR and aPTT, which 
may lead to a high risk of error while interpreting the results of these 
examinations [10]. Useful for the evaluation of NOACs’ efficiency 
would be the direct monitoring of the plasmatic concentrations of 
Factors Xa and IIa, which are currently unavailable to the dental 
practitioner (Figure 1). 

Table 1: Eligible articles for the present literature review.

Authors Publication Year Type of Paper

Number of 
Patients or 
Reviewed 
Articles

NOACs

Firriolo et al. [17] Oral Surg Oral Med Oral Pathol Oral 
Radiol 2012 Discussion Paper N/A† Dabigatran 

Rivaroxaban

Romond et al. [27] Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 2013 Case Report 1 Dabigatran

Clayton et al. [28] J Can Dent Assoc 2013 Literature review N/A Dabigatran

Breik et al. [18] Aust Dent J 2014 Case series 5 Dabigatran

Gómez-Moreno et 
al. [12] Clin Oral Impl Res 2016 Cohort study 57 Rivaroxaban

 Thean Alberghini 
[4] Aust Dent J 2016 Descriptive article N/A

Dabigatran 
Rivaroxaban 

Apixaban

Costantinides et 
al. [9] BMC Oral Health 2016 Discussion Paper N/A

Dabigatran 
Rivaroxaban 

Apixaban

Johnston et al. [4] Int J Oral Maxillofac Surg 2016 Literature review 10
Dabigatran 

Rivaroxaban 
Apixaban

Elad et al. [8] Oral Dis 2016 Literature review N/A

Dabigatran 
Rivaroxaban 

Apixaban 
Edoxaban

Hanken et al. [20] Clin Oral Investig 2016 Retrospective observa-
tional study 52 Rivaroxaban

Kim et al. [30] J Dent Anesth Pain Med 2017 Case report 1 Rivaroxaban

Miclotte et al. [29] Clin Oral Investig 2017 Cohort study 52
Dabigatran 

Rivaroxaban 
Apixaban

Curto et al. [9] J Clin Exp Dent 2017 Literature review N/A Edoxaban

Serrano-Sánchez et 
al. [16] Med Oral Patol Oral Cir Bucal 2017 Literature review N/A

Dabigatran 
Rivaroxaban 

Apixaban 
Edoxaban
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Nathwani et al. [21] Br Dent J 2017 Literature review N/A
Dabigatran 

Rivaroxaban 
Apixaban

Dézsi et al. [22] Eur J Gen Pract 2017 Literature review N/A

Dabigatran 
Rivaroxaban 

Apixaban 
Edoxaban

Gómez-Moreno et 
al. [7] Clin Oral Impl Res 2018 Cohort study 71 Dabigatran

Hassona et al. [26] Oral Dis 2018 Case series 10 Dabigatran

Lababidi et al. [23] Int J Oral Maxillofac Surg 2018 Retrospective con-
trolled cohort study 128

Dabigatran 
Rivaroxaban 

Apixaban

K Fortier et al. [31] Gerodontology 2018 Literature review N/A

Dabigatran 
Rivaroxaban 

Apixaban 
Edoxaban

N/A-non-applicable/ not available information

Figure 1: Oral anticoagulants’ action in the coagulation cascade and their specific laboratory investigations.

Dental professionals should be able to identify the undergoing 
treatment such as oral anticoagulants as a possible risk factor for 
bleeding during the dental procedures. Thus, collaboration with 
the cardiologist and agreeing on the correct therapeutic attitude 
regarding the anticoagulant treatment is mandatory [11,12]. 

Given the need for a predictable correlation between the risk 
of bleeding during dental treatments and the presence of one or 
several NOACs in the patient’s regular medication, the medical 

literature does not provide reliable information. Protocols differ 
from one country and from one specialized association to another, 
with no clear algorithms for performing the bleeding procedures 
on patients under treatment with NOACs in the dental office. Thus, 
the primary aim of the present paper was to review the literature 
searching for protocols applied for patients treated with NOACs. 
Secondly, we present the case report of a patient under treatment 
with NOAC, in which the non-cessation of the anticoagulant therapy 
proved to result in post-operative bleeding complications.
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Material and Methods

The literature review of NOACs protocols in dentistry field 
started with a search of the existing literature and was conducted 
using medical databases (PubMed, Medscape, Cochrane). The 
keywords used for this purpose were: “Dabigatran”, “Rivaroxaban”, 
“Apixaban” and “Edoxaban”, each with the association of the terms 
“dental surgery” or “dentistry”. In the first step of the selection, the 
titles and abstracts of the obtained articles were reviewed. In order 
for an article to be considered eligible for the second step, several 
points had to be met. Only the articles written in English were 
included. Also, the articles had to investigate one or more of the four 
main NOACs (Dabigatran, Rivaroxaban, Apixaban or Edoxaban) and 
their correlations or implications in dentistry. Duplicate articles 
were removed and the absence of the abstract in the database was 
also considered exclusion criteria. In the second step, the full text 
was reviewed. For an article to be included in the present review, 
additional criteria had to be met. The full text had to be available for 
reading or purchasing. Furthermore, the articles had to include the 
protocols regarding the cessation or non-cessation of NOACs during 
dental treatments. Stating the existence of bleeding complications 
after therapy was not mandatory. The types of articles selected for 

the present study were: literature reviews, meta-analyses, cohort 
studies (prospective or retrospective), case reports or case series 
and discussion papers. Lastly, all of the articles had to have the 
listed references. 

Results 

The initial search of literature using the combination of 
keywords returned a total of 201 results. During the first step of the 
articles selection, 125 results were discarded because the different 
searches resulted in duplicate items. Moreover, out of the remaining 
76 articles, 40 were either not in English or did not investigate the 
correlation between NOACs and dentistry or dental surgery. Thus, 
a number of 36 articles was considered as potentially eligible and 
underwent the full text review. A number of two articles did not have 
the full text available, as they were in press, and were eliminated. 
One of the articles was a speciality letter and was eliminated, as 
this type of publication was not considered for the present study 
and did not have any references cited in the text. Lastly, 13 of the 
articles did not investigate the correlation between cessation and 
non-cessation of NOACs and dentistry or dental surgery, thus being 
considered as not eligible. The full article selection process is 
presented in Figure 2. 

Table 2: Eligible articles and the recommendations towards the cessation or non-cessation of NOACs. Reported 
postoperative complications.

Authors Cessation of the NOACs Non-Cessation of the NOACs Postoperative Complications

Firriolo et al. [17] Oral and maxillofacial surgical interventions
Dental procedures that may cause 
bleeding [incl. uncomplicated ex-

tractions]
N/A‡

Romond et al. [18] Multiple surgical extractions [24h before surgery] N/A Minor postoperative bleeding

Clayton et al. [28] Multiple extractions Oral and maxillofacial surgical 
interventions N/A

Major postoperative bleeding 
between 3,8% and 5,1% of the 

cases

Breik et al. [18] Multiple extractions Patients with comorbidities 
[renal failure] Invasive surgical procedures

Single extractions 
Scaling 

Restorations using a matrix band 
Endodontic treatment

Minor postoperative bleeding 
in one of the cases 

Major postoperative bleeding in 
one of the cases

Gómez-Moreno et 
al. [12] N/A Dental implants surgery Moderate postoperative bleed-

ing in 5,55% of the cases

Thean D, Alberghini 
M [4]

Difficult or multiple extractions 
Complex oral surgery

Scaling and root planing 
Restorative or endodontic treatment 

Simple extractions 
Surgery lasting <45 minutes

N/A

Costantinides et 
al. [9]

Multiple extractions [>5 teeth] 
Oral and maxillofacial surgical interventions 

[>45min] 
Head & neck cancer 

Patients with comorbidities

Surgical procedures with low risk of 
bleeding N/A

Johnston et al. [3]

Complicated extractions [> 3 teeth] 
Complex or adjacent extractions 

Flap rising procedures 
Gingival recontouring 

Biopsies

Simple extractions [1-3 teeth] 
Periodontal examination 
Scaling and root planing 

Restorations

N/A
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Elad et al. [8]
Extensive oral surgery 

Simple oral surgery with a high risk of thrombo-
embolism

Non-surgical procedures 
Surgical procedures with low risk of 

bleeding
N/A

H Hanken et al. [20] N/A Osteotomy 
Dental implants

Postoperative bleeding in 
11,5% of the cases [1-6 days]

Kim et al. [30] Dental implants N/A Delayed bleeding [6 days after 
recommencing]

Miclotte et al. [29] Dental extractions N/A
Minor or moderate postoper-
ative bleeding in 46% of the 

cases

Curto et al. [9] Invasive surgical procedures Simple dental extraction 
Minor oral surgery procedures N/A

Serrano Sánchez et 
al. [25]

Surgical procedures with moderate or high risk of 
bleeding

Surgical procedures with low risk of 
bleeding N/A

Nathwani et al. [21]

Multiple extractions [>3 teeth] 
Flap rising procedures 

Dental implants surgery 
Biopsies 

Oral and maxillofacial surgical interventions

Simple extractions [<3 teeth] 
Incision and drainage of dental abscess N/A

N/A – non-applicable/ not available information

Figure 2: Article selection process.
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A total of 20 articles were considered to be eligible for the 
present literature review (Table 1). Out of the 20 articles, the most 
representative were the eight literature reviews; three articles were 
cohort studies, and two papers were case reports, case series and 
discussion papers; the descriptive articles, retrospective controlled 
cohort studies and retrospective observational studies only had 
one paper each. Moreover, out of the total number of 20 articles, 
five (25%) used or recommended a protocol including only the 
cessation of NOACs, while only three of the final articles (15%) used 
or recommended the non-cessation of NOACs. The remaining twelve 
eligible papers (60%) gave specific recommendations for both 
cessation and non-cessation of NOACs. Furthermore, postoperative 
bleeding situations were mentioned in 10 of the final papers (Table 
2). In a discussion paper from 2012, Firriolo FJ and Hupp WS stated 
that Dabigatran and Rivaroxaban did not seem to need cessation 
in the case of dental procedures that may cause slight bleeding, or 
in the case of most uncomplicated dental extractions [13]. This is 
applicable in patients with normal renal function and with no other 
risks of impaired haemostasis. However, the authors underlined the 
need for adjunctive local haemostatic measures, such as oxidised 
cellulose sponges, suturing and local pressure [13]. The same 
recommendation that simple extractions do not need the cessation 
of Dabigatran was stated in a case series published by Briek et al. 
[14] in 2014. Based on five cases treated with this drug, the authors 
stated that root scaling, dental restorations using a matrix band and 
endodontic treatments were also indicated without stopping the 
NOAC administration. However, the authors stated that in the case of 
multiple dental extractions and other invasive surgical procedures, 
the cessation of Dabigatran should be taken into consideration [14]. 
Similar observations were made by D Thean and M Alberghini in a 
descriptive article published in 2016 [6]. The authors stated that 
Dabigatran, Rivaroxaban and Apixaban do not need to be ceased 
in case of small bleeding surgery lasting less than 45 minutes 
[6,14]. Curto et al. stated in a literature review published in 2017 
that simple extractions and minor oral surgery procedures do not 
require the cessation of Edoxaban, but it should be ceased before 
any invasive surgical procedures [9]. The differentiation between 
simple and complicated extractions was pointed out by S Johnston 
[4] based on 10 studies investigating Dabigatran, Rivaroxaban and 
Apixaban. 

Simple extractions, which are limited to one to three teeth, do 
not require the cessation of NOACs; the same indication includes 
periodontal examinations, scaling and root planning or dental 
restorations. On the other hand, complicated extractions (more 
than three teeth), flap rising procedures, gingival re-contouring or 
biopsies should be preceded by the cessation of the anticoagulant 
therapy, in accordance with the cardiologist recommendation 
[4]. Furthermore, Gómez Moreno G et al. studied the appropriate 
approach regarding NOACs in relation with dental implants in 
two cohort studies published in 2016 and 2018 [7,15]. The first 
study investigated included 57 patients, all requiring dental 
implants, out of which 18 were being treated with Rivaroxaban 
for over six months. Following a protocol with no cessation of the 

anticoagulant, a total of 6.89% of the patients had minor bleeding 
complications after surgery, indicating that the decision regarding 
the NOAC administration was correct [15]. In the second cohort 
study, of a total of 71 patients requiring dental implants, 29 were 
being treated with Dabigatran for over 6 months, and the drug was 
not ceased during surgery. After the intervention, 5.55% of the 
patients had moderate bleeding, leading to the same conclusion 
that the protocol was correct [7]. 

The retrospective observational study was conducted by 
Hanken et al. [16] on 52 patients who underwent dental implants 
and osteotomies and were under continuous treatment with 
Rivaroxaban; two patients were under treatment with both 
Rivaroxaban and Acetylsalicylic acid. The postoperatory outcome 
was compared with 285 procedures performed on patients without 
any anticoagulant treatment. The postoperative bleeding rate in the 
NOAC group was 11.5%, compared with less than 1% in the control 
group. However, the authors recommended the non-cessation of 
the drug, due to the easy management of the complications [16]. 
In a review published in 2017, S Nathwani and C Wanis concluded 
that treatment with Dabigatran, Rivaroxaban and Apixaban does 
not need to be cessed for simple extractions (less than three teeth) 
and for incisions and drainage of abscesses [17]. However, unlike 
G Gómez-Moreno et al., the authors indicated that dental implants 
should be preceded by the cessation of the NOACs [7,9,17]. The 
same was indicated for multiple extractions (more than three teeth), 
flap rising procedures, biopsies and oral and maxillofacial surgery 
[17]. The same approach was recommended by Dézsi et al. [18]: the 
cessation of Dabigatran, Rivaroxaban, Apixaban and Edoxaban for 
the extraction of more than 3 teeth, flap rising procedures, gingival 
re-contouring and biopsies, but non-cessation for the extraction 
of less than 3 teeth, the incision and drainage of dental abscesses, 
six-point periodontal examination, scaling and root planning 
or subgingival restorations [18]. In a retrospective controlled 
cohort study published in 2018, E Lababidi et al. investigated the 
occurrence of postoperative bleeding episodes in 59 patients on 
NOACs (Dabigatran, Rivaroxaban and Apixaban) and 69 patients 
treated with warfarin, with and without the anticoagulant cessation 
[19]. Following the intervention, minor bleeding episodes were seen 
in the non-cessation group, whereas no bleeding was recorded in 
the cessation group. Thus, the authors came to the conclusion that 
simple extractions of less than four teeth can be carried out without 
the cessation of NOACs [19]. The non-cessation of NOACs was 
recommended in a number of articles for procedures with a low risk 
of bleeding, a term defining simple extractions and common dental 
treatments (restorations, scaling and root planning, periodontal 
examination and endodontic treatment). This term was mentioned 
for the first time in a discussion paper published by F Costantinides 
et al. in 2016, referring to Dabigatran, Rivaroxaban and Apixaban 
[20]. The same indication appeared in a review published on the 
same year by Elad et al. [8]. After analysing the available data on 
the risk of bleeding after treatment with Dabigatran, Rivaroxaban, 
Apixaban and Edoxaban, the authors developed an algorithm for 
deciding pro or against the cessation of the anticoagulants [6]. 
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The same conclusion was drawn by V Serrano-Sánchez in a 
literature review published in 2017, after analysing the existing 
data connecting the same four NOACs to dental surgery [21]. Lastly, 
the non-cessation of Dabigatran was concluded to be safe for 
procedures with a low risk of bleeding after a series of ten cases 
published by Hassona et al. in 2017 [22]. The cessation of NOACs for 
multiple extractions was indicated by Romond et al. [23] based on 
a case report published in 2013; a patient treated with Dabigatran 
had minor bleeding complications after the intervention [23]. 
These findings were confirmed by a literature review published 
on the same year by Clayton D et al. who added the indication of 
oral and maxillofacial surgical interventions to the cessation list 
[24]. Miclotte et al. [25] conducted a prospective cohort study on 
52 patients and indicated the elimination of the morning dose of 
Dabigatran, Rivaroxaban and Apixaban prior to the intervention, 
even though the postoperative bleeding risk might be slightly 
higher [25]. Based on the case of a patient under treatment with 
Rivaroxaban who had multiple minor bleeding episodes several 
days after the dental implant surgery, C Kim et al. indicated the 
cessation of NOACs [26]. Recently, in a review published in 2018 by 
K Fortier et al., the cessation of Dabigatran, Rivaroxaban, Apixaban 
and Edoxaban was indicated in all dental surgery interventions, 
regardless of the high or low risk of bleeding [27-29]. 

Practical case that invalidates the rules. What are the additional 
risk factors?

A 62-year-old male patient was referred to the Department of Oral 
Rehabilitation for a transitory pain that occurred during mastication 
in the posterior upper-right jaw. The patient’s informed consent 
was obtained for the case report and photographic documentation, 
in accordance with the World Medical Association Declaration of 
Helsinki. The patient had significant associated general pathology: 
chronic atrial fibrillation, 3rd degree hypertension, uncontrolled type 
II diabetes mellitus, mixt dyslipidaemia (both hypertriglyceridemia 
and hypercholesterolemia), obesity, liver steatosis, benign prostate 
hyperplasia with obstruction of the urinary bladder col and 
repeated urinary infections, and cervical spondylitis. Moreover, 
the patient’s medical history included the surgical excision 
of a pigmented nodular baso-cellular carcinoma on the scalp. 
Heredocolateral antecedents on the maternal side revealed a case 
of stroke with unknown causes. Given the thromboembolic risk of 
the patient in relation with the general disease (atrial fibrillation), a 
regular treatment with Dabigatran (Pradaxa) was indicated; related 
to the anticoagulant treatment, the patient reported repeated 
gingival bleeding episodes. Therefore, the replacement of the drug 
with Rivaroxaban (Xarelto) was decided. The regular medication 
included Rivaroxaban (Xarelto, 20mg, once a day), along with a 
complex therapy for the various pathologies. The full therapeutic 
scheme included: Moxonidinum (Physiotens, 0.4mg, once a day), 
Captoprilum (Captopril, 25mg, administered sublingually, when 
needed), a mixture of Perindoprilum and Indapamidum (Noliterax, 
10/2.5mg, once a day), Bisoprololum (Concor, 5mg, twice a day), 
Metforminum (Siofor, 1g, twice a day), Atorvastatinum (Sortis, 
20mg, twice a day), Fenofibratum (Lipantil nano, 150mg, once a 
day) and Magnesia Orotas (Magnerot, 500mg, once a day). 

The exo-oral examination revealed the existence of several 
teleangiectatic surfaces in the mental, nasal, maseterin and 
zygomatic areas. Additionally, a scar was present on the right 
parietal area, at the site where the excision of the pigmented 
nodular baso-cellular carcinoma has been performed. The patient 
presented multiple simple carious lesions, inadequate prosthetic 
rehabilitations, as well as dental erosions and abrasions. The 
edentulous diagnosis in the maxillary was of Kennedy Class II 
subclass 1. The patient also presented generalised medium chronic 
periodontitis and Miller Class 1 to 3 gingival recessions. The exam 
of the occlusion revealed active interferences in both propulsion 
and left laterality. Functionally, the mastication, aesthetics and 
self-sustaining of the dental apparatus were affected, but with a 
favourable long-term prognostic under correct treatment. The 
second upper right molar was causing difficulties in mastication 
and presented an incorrect prosthodontics rehabilitation. Upon 
periapical radiographic evaluation, an incorrect endodontic 
treatment, an incorrect coronal-radicular metallic restoration and 
the presence of an active marginal carious lesion were revealed. 
Part of the general treatment plan, the extraction of second upper 
right was decided.

The laboratory investigations revealed no pathologic values 
of the complete blood count, lipid panel, liver or renal functions 
tests. The coagulation investigations showed a slightly elevated 
prothrombin time (PT=20.6, reference values between 13 and 18 
seconds) and an INR of 1.3. Based on the medical literature data 
and according to the laboratory investigations, the non-cessation 
of the Rivaroxaban was decided. Before the intervention, the 
patient’s blood tension values and pulse were investigated, all the 
values being within normal range. The local-regional anaesthesia 
was performed by vestibular infiltration associated with a palatal 
foramen technique using Mepivacaine (Mepivastesin™, 3M ESPE). 
The extraction was non-traumatic, and the intraoperatory bleeding 
was not significant. The periapical pathologic tissue was removed 
from the socket with a curette and a non-resorbable suture was 
performed. The appropriate haemostasis occurred ten minutes 
after the extraction, and the patient was asked to keep a cotton 
gauge pressed on the postextractional alveolus for 30 minutes. On 
that evening, two to three hours after the administration of the 
usual Rivaroxaban dose (20 mg), the bleeding at the extraction 
site began. The local haemostasis was attempted using a gauge 
with carbazochrome (Adrenostazin, Terapia), but a slight bleeding 
continued over the night and ceased only in the early morning. 
The following day, two to three hours after the administration of 
the daily dosage of Rivaroxaban (20mg), the bleeding reoccurred, 
but was easily managed using the supra alveolar gauge with 
carbazochrome (Adrenostazin, Terapia); however, the final 
haemostasis was obtained only when the NOAC dosage was reduced 
to 15mg, according to the cardiologist’s indication (Figure 3). 

Discussion

The discussion on both old generation anticoagulants and 
NOACs seems to focus on what would be the correct approach: 
cessation or non-cessation of the therapy during oral surgery. The 
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major concern is that the dental practitioner is unaware of the risks 
associated with the anticoagulant therapy. In 2016, S Johnston 
analysed 143 questionnaires delivered to medical practitioners 
regarding the recognition and correct approach towards NOACs. 
An increased number of practitioners (12-50%) were unable 
to identify the drugs as being anticoagulants, while half of the 
respondents who recognized the drugs (55-58%) were unable to 
take the appropriate decision about whether to continue with an 
invasive procedure [10]. The responsibility is divided between 
the cardiologist and the dental practitioner when it comes to 

managing a patient under treatment with anticoagulants. On one 
hand, the cardiologist must decide if the administration of the drug 
should be interrupted and the thromboembolic risk associated 
with this attitude must be assessed. In a retrospective study 
published by Shaw J et al. on a number of 190 patients with venous 
thromboembolic disease (VTE) requiring a temporary cessation of 
NOACs for invasive procedures, a rate of 1.05% (95% CI, 0.29-3.8%) 
of complication was determined by thromboembolism and a rate 
of 0.53% (95% CI, 0.09-2.93%) was related with major bleeding 
incidents. 

Figure 3: Case report timeline.

The values were comparable to those determined for warfarin 
by Clark et al. [30]. A meta-analysis was conducted by the same 
author, evaluating the thromboembolic and major bleeding risk of 
patients with atrial fibrillation in need of temporary interruption 
of the NOACs. The obtained values were 0.41% (95% CI 0.29- 0.54) 
for thromboembolic incidents and 1.81% (95% CI 0.84-3.13) for 
major bleeding incidents, but the need for further clinical trials 
was underlined. These values prove that cessation of the NOACs 
is associated with low risk of incidents, making it a viable attitude 
for patients who need bleeding dental procedures [28-31]. On the 
other hand, the cardiologist could decide against the cessation 
of the NOACs, and the dental practitioner must take preventive 
measures against the bleeding complications that may occur. In 

order to reduce the bleeding risk, the interventions can be planned 
at a time interval of 12 hours after the last dosage of dabigatran 
and apixaban. Furthermore, using a local anaesthesia solution 
containing vasoconstrictors is indicated and may help in the 
reduction of peri-procedural and postoperative bleeding [15,31]. 
The literature data does not provide clear indications about the 
cessation or the continuation of the anticoagulant therapy during 
dental procedures. This is due, in part, to the insufficient large 
clinical prospective cohort studies [20]. However, the available 
literature suggests some indications based on small prospective or 
retrospective studies, case reports or series. As seen in the complex 
analysis of the eligible articles for the present study, most of the 
authors agree that the therapeutic approach regarding NOACs 
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can be decided according to the complexity of dental procedure. 
All procedures must be as non-traumatic as possible and local 
haemostatic measures, such as suture and haemostatic sponges, 
should be applied. The dental practitioner must be aware of the 
bleeding complications that may occur and of the correct approach 
for treating them. In the case presented in our paper, even though 
local haemostatic methods were applied, the NOAC was not ceased 
and bleeding episodes continued to occur in the days following the 
intervention and were associated with the administration of the 
anticoagulant. 

However, a thorough analysis of the patient’s general pathology 
may reveal other factors contributing to the postinterventional 
complications. The teleangiectatic lesions revealed at the exo-
oral examination could be relevant, since the literature supports 
their association with the alteration of the coagulation process 
and coagulation disorders [32]. Thus, a general predisposition 
to bleeding, apart from the one caused by Rivaroxaban, should 
be taken into consideration. Another indicator of the general 
predisposition for bleeding could be the gingival bleeding during 
treatment with Dabigatran, which was replaced with another 
NOAC, Rivaroxaban. The insufficient data on the use of NOACs 
points to the need for further clinical studies and for more accurate 
clinical guidelines, taking into consideration the relatively high 
incidence of postoperative bleeding complications, compared with 
the traditional anticoagulants [6,8,9,13,19,20,22-24]. 

Conclusion

In conclusion, prior to surgical interventions in the oral 
cavity, the dental practitioner must revise the treatment with 
new generation oral anticoagulants. The data available in the 
literature mainly indicates when the anticoagulant therapy should 
be ceased. This decision must be taken with the cardiologist, who 
are able to evaluate the thromboembolic risk of patients. Moreover, 
the treatment plan proposed by the dental practitioner must be 
critically analysed by the cardiologist and a correct timeframe and 
attitude toward bleeding procedures must be indicated. However, 
further clinical research is needed in order to provide exact 
guidelines. Even when taking what seems to be the right decision 
regarding the cessation or non-cessation of the NOACs according to 
literature, bleeding complications might still occur, as proven by the 
case presented here.
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