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BacKgroUnD: Quantitative assessment of bleeding in dental extractions is rarely reported in the literature. the as-
sessment of bleeding might provide additional evidence to predict and minimize postoperative outcomes. the aim of 
this study was to evaluate the pattern of bleeding in individuals taking direct oral anticoagulants (Doacs) submitted to 
dental extractions.
MetHoDS: intraoperative bleeding was evaluated by using total collected bleeding corrected by absorbance reading 
(dental bleeding score). to monitoring bleeding episodes from the day of surgery, this cohort was followed up until the 
seventh postoperative day.
RESULTS: Forty-five procedures were performed in three comparative groups, patients under DOACs, individuals tak-
ing vitamin K antagonists (vKas) and without anticoagulant therapy. no bleeding events were observed in procedures 
carried out in individuals of the Doac group. additional hemostatic measures were required in two procedures in the 
vKa group and one in the non-anticoagulated group. the dental bleeding scores obtained for the Doac and vKa groups 
were similar.
conclUSionS: our data suggest that the Doac therapy did not result in increased bleeding outcomes in this sample.
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anticoagulant therapy has been widely used 
in the primary and secondary prevention of 

venous and arterial thromboembolic events.1-5 
Heparin was first introduced as an anticoagulant 
agent; however, one of the major drawbacks is 
the need for parenteral administration.6 Warfa-
rin has been the most popular oral anticoagulant 
drug used over the last 60 years, but it has limita-
tions such as dietary and drug interactions, nar-
row therapeutic range, and the need for monitor-
ing.7 therefore, in the last years, new anticoagu-

lant agents have been introduced as alternatives 
to overcome the limitations of the conventional 
anticoagulant8 improving safety and providing 
higher therapeutic value.9

the direct oral anticoagulants (Doacs) are 
novel targeted agents that present the advantages 
of more predictable pharmacokinetics and fewer 
drug interactions, which improves the quality of 
care and avoids a requirement for dosage adjust-
ments and monitoring.10 the Doacs comprise 
direct thrombin inhibitors that are represented 
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vice of the Hc/UFMg, between January 2017 
and January 2018. Patients enrolled in the study 
consisted of a group of individuals undergoing 
Doac therapy (n.=11); a group of individu-
als under vitamin K antagonist (vKa) therapy 
with international normalized ratio (inr) val-
ues ≤3.5 (N.=15); and a group of non-anticoag-
ulated individuals without coagulation disorders 
and who were not using an antithrombotic drug 
(n.=15). the criterion for recruitment of partici-
pants was a need for extraction of at least one 
erupted tooth. the following were excluded from 
the study: individuals with inr>3.5; individuals 
with any coagulation disorders not related to an-
ticoagulant use (i.e., hepatic diseases, thrombo-
cytopenia); elderly individuals over the age of 
80 years; and individuals presenting any tooth 
with acute inflammatory conditions (i.e., peri-
odontal or periapical abscess). individuals who 
had undergone non-standard interventions and 
cases with incomplete follow up were excluded. 
a blood count test was requested for all partici-
pants. individuals taking vKa were also subject-
ed to inr tests. the tests were performed within 
three days prior to dental surgery.

Dental extraction

all procedures were carried out in the hospital 
outpatient clinic, early in the morning, under lo-
cal anesthesia by qualified oral surgeons, trained 
and supervised by the principal investigator. For 
individuals under Doac therapy, the dental ex-
tractions were performed without withdrawal 
of the daily dose, as long as possible after the 
last dose. When the medication had been taken 
in the morning, this dose was delayed until after 
the procedure, following the protocol proposed 
by nathwani et al.11 in the vKa group, the drug 
regimen was maintained. Blood pressure was 
measured previously and shortly after the surgi-
cal interventions. local anesthesia was standard-
ized for all patients and consisted of a regional 
block complemented with local infiltration of 2% 
lidocaine hydrochloride with epinephrine (al-
phacaine 1:100,000; DFl indústria e comércio 
S.a, rio de Janeiro, Brazil).

the surgical technique followed strictly pre-
established parameters observed by the principal 
investigator. the surgical technique, including 

by dabigatran (Pradaxa®) and inhibitors of Xa 
factor, such as rivaroxaban (Xarelto®), apixaban 
(eliquis®), edoxaban (lixiana®) and betrixaban 
(Bevyxxa®).11 the Doacs emerged as an alter-
native approach for the acute treatment of deep 
vein thrombosis (Dvt) and pulmonary embo-
lism (Pe), for the prevention of stroke and sys-
temic embolization in non-valvular atrial fibril-
lation (nvaF) and for venous thromboembolism 
(vte) prophylaxis after orthopedic surgery.12-16

limited evidence on the periprocedural man-
agement of Doac therapy during dental extrac-
tions is available, and an optimal surgical pro-
tocol remains undefined.17 Few clinical studies 
have evaluated bleeding outcomes in individuals 
under Doac treatment during oral surgery11, 17-21 
and, there is no consensus and no defined clini-
cal guidelines for this population thus far. the 
lack of evidence-based guidelines for patients on 
Doacs precludes assertive decisions of health 
providers about the safest way to perform tooth 
extractions in this group.22

the aim of this study was to evaluate the im-
pact of Doac therapy on bleeding outcomes, 
in individuals undergoing dental extractions, by 
means of a quantitative method to assess bleed-
ing and hemorrhagic outcomes.

Materials and methods

Ethical guidelines

the study protocol was approved by the in-
stitutional ethics committee of Universidade 
Federal de Minas gerais (UFMg) (Protocol 
48122215.4.0000.5149). the guidelines estab-
lished in the Declaration of Helsinki (revised 
version/2002) for research involving humans 
were followed. the study also has the ap-
proval of the Department of education and 
research of the Hospital das clínicas of the 
UFMg (Hc/UFMg). each participant signed 
a statement of informed consent to take part 
in the study. anonymity was guaranteed to all 
participants.

Participants

the sample consisted of individuals, who had 
been admitted to treatment at the Dental Ser-
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tion of surgical procedures (periodontal disease, 
dental caries or third molar) were recorded. ad-
ditional collected parameters were surgical pro-
cedure time, pain and number of gauzes used for 
hemostasis.

the outcome variables were as follows: the 
need for additional hemostatic measures (yes 
or no), immediate postoperative bleeding (yes 
or no), postoperative bleeding (yes or no), den-
tal bleeding score, and wound healing (satisfac-
tory, swelling/erythema or bone exposure). the 
postoperative bleeding events were recorded as 
well as the management of the bleeding (local 
hemostatic measures in outpatient care or hospi-
tal admission).

Quantitative assessment of intraoperative bleed-
ing: Dental Bleeding Score

the method proposed by rocha et al. for the 
measurement of oral intraoperative bleeding was 
adopted and detailed below.24

Bleeding amount

the amount of intraoperative bleeding was quan-
tified by means of the storage of the aspirated 
fluids during the surgical procedure in a portable 
vacuum pump (5005 BrS, nevoni, São Paulo, 
Brazil). a standardized volume of 100 ml of sa-
line solution was used for wound irrigation in 
all procedures. to avoid clot formation during 
aspiration, two ml of heparin sodium (5000 iU/
ml) (Hepamax-S, Blausiegel, São Paulo, Bra-
zil) was added to the final aspirated solution. Af-
terwards, the volume of the fluid was measured 
with a graduated cylinder. For each five mL of 
fluid, the sample was categorized from one to 
10, from the lowest to the highest volume using 
the following score: samples with up to five mL 
were classified with score 1; samples with six 
to 10 mL were classified with score 2; samples 
with 11 to 15 mL were classified with score 3, 
and then successively until score 10; samples 
with more than 45 ml. the standardized values 
of saline solution and heparin were disregarded.

The absorbance of the aspirated fluid

A sample of the total aspirated fluids was collect-
ed and used to assess optical density (an indirect 

the use of forceps and elevator, was carried out 
as atraumatic as possible. Hemostatic measures 
included wound closure with 3.0 nylon 14502 t 
sutures (Mononylon, ethicon, Somerville, nJ, 
USa) and a piece of sterile gauze bitten by the 
participant for 20 minutes to compress the oper-
ated site. twenty minutes later, the participants 
were examined to ensure that hemostasis was 
obtained, and the immediate postoperative bleed-
ing outcome was evaluated. When increased lev-
els of immediate postoperative or intraoperative 
bleeding were observed, additional hemostatic 
measures were performed, applying a 10 x 10 x 
10-mm absorbable gelatin sponge (Hemospon, 
technew, rio de Janeiro, Brazil), tranexamic 
acid (transamin, nikkho, rio de Janeiro, Brazil) 
and/or new sutures. tranexamic acid paste (one 
250-mg pill macerated and mixed with saline) 
was used to soak the gelatin sponge. the gela-
tin sponge was placed in the alveolar socket. an 
additional layer of the paste was applied on the 
wound after the sutures and covered with gauze 
under compression. For these individuals, lo-
cal use of tranexamic acid mouthwash (one pill 
mixed in 100 ml of cold saline solution), four 
times a day, was recommended during the fol-
lowing seven postoperative days. the individuals 
received written postoperative instructions. Pro-
cedure time was measured with a stopwatch from 
the time of the first incision for the detachment of 
the gingiva until the complete suture was made.

Postoperative pain was managed with 500 mg 
of metamizole every six hours or 500 mg of ac-
etaminophen every six hours for three days. an-
tibiotic prophylaxis was only used in individuals 
at risk of infective endocarditis as defined by the 
american Heart association.23

Data collection

information on participants’ age and sex, history 
of bleeding in previous medical or dental pro-
cedures, and history of bleeding among family 
members (parents and/or siblings) were collect-
ed. information on medical diagnosis, indication 
for oral anticoagulant therapy (oat), type of 
oat, inr (for vKa group) and platelet count 
was also obtained. the number of tooth extrac-
tions (one tooth, two or more teeth), type of teeth 
(single-rooted or multi-rooted teeth), the indica-
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Data analysis

the analyses were carried out considering the 
number of procedures, rather than the number 
of individuals. Descriptive analyses regarding 
demographic, clinical and bleeding outcomes 
were performed using the Statistical Package for 
the Social Sciences (SPSS for Windows, version 
23.0, armonk, nY, USa). results were reported 
with means, standard deviations (SD) and per-
centages.

Results

in this study, 45 surgical procedures were carried 
out in three groups. Following the application of 
the inclusion and exclusion criteria, fifteen den-
tal extractions were performed in 11 individuals 
under DOAC therapy, fifteen procedures in 15 
individuals under VKA therapy and fifteen in 15 
non-anticoagulated individuals. one non-stan-
dard intervention was excluded from the analysis 
and 13 individuals using Doac therapy were 
not included in the sample because they had not 
met the criterion for dental extraction.

the main clinical and demographic charac-
teristics of the individuals enrolled in this study 
are reported in table i. in the Doac sample, six 
procedures were carried out in individuals tak-
ing apixaban (5 mg twice daily), five procedures 
were performed in individuals taking dabigatran 
(150 mg twice daily), and four procedures were 
carried out in individuals taking rivaroxaban (10 
mg once daily). in the vKa group, all proce-
dures were performed in individuals under war-
farin (5 mg once daily) therapy, and the continu-
ous variable inr was collected for this group in 
particular. the vKa and the non-anticoagulated 
individuals were matched to the Doac group in 
relation to the individuals’ age and sex as well as 
characteristics of the dental extraction.

Data on the number, type, and indication of 
extractions are summarized in table ii. Due to 
the standardized volume of 100 ml of saline 
solution stated in the method, extraction of im-
pacted teeth were not included in the sample. 
the mean time of surgery was 43 minutes (inter-
quartile range/iQr = 30-55). individuals of the 
non-anticoagulated group complained more with 

measurement of red blood concentration) with 
a spectrophotometer at 537 nm (ra 50 clinical, 
Bayer, São Paulo, Brazil). With this analysis, 
control of the bias that salivary fluid might have 
had an influence over the total volume of aspirat-
ed fluid was feasible. The values of absorbance 
were also categorized in scores, from the lowest 
to the highest value as follows: absorbance up to 
1.0 was classified as score 1; absorbance value 
of 1.1 to 2.0 was score 2; 2.1 to 3.0 was score 3 
and 3.1 or more was considered as the maximum 
score of 4.

Bleeding score assessment

The scores of total aspirated fluid and absor-
bance were summed to achieve a final score of 
bleeding. the values varied from two to 14, for 
which lower scores indicated less intraoperative 
bleeding.

Postoperative bleeding

a clinical outcome characterized by a postopera-
tive hemorrhagic event was defined as a marked 
hemorrhage that required one or more of the fol-
lowing outcomes: 1) telephone call to the dental 
service or to the principal investigator reporting 
concern of postoperative bleeding; 2) return to 
our or another outpatient facility due to postop-
erative bleeding; 3) need of hospitalization. With 
the aim of monitoring bleeding episodes from the 
day of surgery until one week after the dental ex-
tractions, the participants were instructed to use 
gauzes for local compression in case of bleeding 
and to record the number of gauzes used.

on the seventh postoperative day, participants 
returned for an appointment to remove the su-
tures and to evaluate the wound healing. Param-
eters such as the presence of local erythema/ede-
ma, bone exposure, and suppuration were also 
analyzed. During the appointment, the patients 
were surveyed regarding bleeding complications 
during the postoperative period and whether pain 
had occurred. the pain was measured by means 
of a numerical scale (nrS).25 the scale ranged 
from 0 to 10. a score of 0 indicated no pain and 
a score of 10 indicated the highest perception of 
pain. individuals who did not return for a follow-
up visit were excluded from the analysis.
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included in the study had severe bleeding requir-
ing hospitalization. increased bleeding during 
the dental procedure was managed by applying 
tranexamic acid paste (one 250 mg pill macer-
ated and mixed with saline) soaked in the gelatin 
sponge placed in the alveolar socket and digital 
compression with gauze soaked with tranexamic 
acid paste. For postoperative bleeding, surgical 
management of the wound was performed. the 
above-mentioned additional hemostatic mea-
sures, including topical hemostatic agents and 
new sutures were used to control bleeding.

regarding the dental bleeding score, values ob-
served in the non-anticoagulated group (8.6±3.4), 
Doac (7.5±2.8) and vKa (7.9±2.8) individuals 
were quite similar. a tendency of unsatisfactory 

respect to pain during the postoperative days, 
while the use of gauzes was higher among in-
dividuals undergoing Doac therapy during the 
same period.

no occurrences of additional hemostatic mea-
sure, immediate postoperative bleeding or post-
operative bleeding were observed in procedures 
carried out in individuals of the Doac group 
(table iii). in the vKa group, two procedures 
required additional hemostatic measures. one 
episode of postoperative bleeding was observed 
and the participant returned to the outpatient 
facility. in the non-anticoagulated group, addi-
tional hemostatic measures were necessary for 
one procedure. all bleeding events were easily 
controlled with local measures and no individual 

Table I.— Clinical characteristics of individuals undergoing surgical procedures in study groups: Non-OAT (N.=15), 
DOAC (N.=15) and VKA (N.=15).

variables non-oat Doac vKa

age (yrs)
Mean (SD)
Min-max

54.0 (11.0)
30-66

58.9 (11.1)
35-70

53.8 (10.1)
34-72

Gender (%)
Male
Female

12 (80.0)
3 (20.0)

12 (80.0)
3 (20.0)

12 (80.0)
3 (20.0)

Previous history of bleeding in a medical procedure
no
Yes

11 (73.3)
04 (26.7)

15 (100.0)
00 (0.0)

14 (93.3)
01 (6.7)

Previous history of bleeding in a dental procedure
no
Yes

15 (100.0)
0 (0.0)

13 (86.7)
2 (13.3)

13 (86.7)
2 (13.3)

Previous history of bleeding in family
no
Yes

15 (100.0)
0 (0.0)

15 (100.0)
0 (0.0)

15 (100.0)
0 (0.0)

Platelet count
Mean (SD)
Min-max

246.5 (74.2)
123-331

273.2 (69.2)
182-367

230.7 (105.1)
107-535

inr
Mean (SD)
Min-max

-
-

-
-

2.4 (0.4)
1.8 - 3.41

indication for oat
Dvt - 4 3
aF - 7 5
MHv - - 4
Pe - 2 3
cia - 2 -
oat prescribed
Warfarin - - 15 (100)
rivaroxaban
Dabigatran
apixaban

-
-
-

4 (26.7)
5 (33.3)
6 (40.0)

-
-
-

Doac: Direct oral anticoagulant; vKa: vitamin K antagonist; non-oat: non- anticoagulated; yrs; years; SD: standard deviation; Dvt: deep 
vein thrombosis; AF: atrial fibrillation; MHV: mechanical heart valve; PE: pulmonary embolus; CIA: cerebrovascular ischemic accident; INR: 
international normalized ratio; Min: minimum; Max: maximum.
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therapy.11, 17-21 individuals enrolled in this study 
showed a low incidence of bleeding complica-
tions following dental extractions of erupted teeth. 
Bleeding episodes were not observed amongst 
the individuals taking Doacs, following a non-
cessation protocol. the data regarding bleeding 
outcomes observed in individuals under Doac 
therapy were similar to those obtained by analy-
ses of the vKa and non-anticoagulated groups.

wound healing was observed among individu-
als undergoing Doac therapy (table iii). Data 
of procedures performed in individuals under 
Doac therapy are summarized in table iv.

Discussion

Few studies have investigated the surgical den-
tal management of individuals under Doac 

Table II.— Clinical characteristics of procedures for tooth extraction performed in groups: non-anticoagulated 
(N.=15), DOAC (N.=15) and VKA (N.=15).

variables non-oat Doac vKa

tooth extraction
1 tooth
2 or more teeth

6 (40.0)
9 (60.0)

5 (33.3)
10 (66.6)

5 (33.3)
10 (66.6)

teeth
1 root
More than 1 root

3 (20.0)
12 (80.0)

4 (26.7)
11 (73.3)

1 (6.7)
14 (93.3)

indication
Periodontal disease
Decay
third molar

4 (26.7)
11 (73.3)

-

3 (20)
11 (73.3)
1 (6.7)

4 (26.7)
11 (73.3)

-
Procedure time (minutes)

Mean (SD)
Min-max

43.3 (13.5)
20-65

46.6 (10.8)
30-60

40.3 (15.4)
20-60

Pain
Mean (SD)
Min-max

4.0 (3.4)
0-10

2.53 (2.9)
0-9

0.9 (1.3)
0-4

gauzes
Mean (SD)
Min-max

0.6 (1.4)
0-5

3.4 (4.8)
0-10

2.6 (2.4)
0-5

vKa: vitamin K antagonist; Doac: direct oral anticoagulant; non-oat: non-anticoagulated; SD: standard deviation; Min: minimum; Max: 
maximum.

Table III.— Clinic and quantitative assessment of bleeding and outcomes in study groups: non-anticoagulated 
(N.=15), DOAC (N.=15) and VKA (N.=15).

variables non-oat Doac vKa

additional hemostatic measures
no
Yes

14 (93.3)
1 (6.7)

15 (100.0)
0 (0.0)

13 (86.7)
2 (13.3)

immediate postoperative bleeding
no
Yes

15 (100.0)
0 (0.0)

15 (100.0)
0 (0.0)

15 (100.0)
0 (0.0)

Postoperative bleeding
no
Yes

15 (100.0)
0 (0.0)

15 (100.0)
0 (0.0)

14 (93.3)
1 (6.7)

Bleeding score
Mean (SD)
Min - Max

8.6 (3.4)
4-14

7.5 (2.8)
3-13

7.9 (2.8)
3-13

Wound healing
Satisfactory
Swelling/erythema

11 (73.3)
4 (26.7)

7 (46.7)
8 (53.3)

10 (66.7)
5 (33.3)

vKa: vitamin K antagonist; Doac: direct oral anticoagulant; non-oat: non- anticoagulated; SD: standard deviation; Min: minimum; Max: 
maximum.
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postoperative bleeding episodes. this outcome 
was not observed in the control group. it is im-
portant to emphasize that individuals with bleed-
ing were significantly older than individuals 
without bleeding.17 in the present study, elderly 
individuals (>80 years old) were excluded from 
the sample with the intent to mitigate likely bias.1

Findings in the literature are heterogeneous 
regarding the postoperative outcomes of den-
tal procedures. Mauvipirez et al.,19 found no 
statistical difference in the number of bleed-
ing complications between individuals under 
Doac therapy and individuals under vKa ther-
apy. Similarly, in another comparative clinical 
study, only one individual undergoing Doac 
therapy and two individuals undergoing vKa 
therapy presented postoperative bleeding, and 
no statistically significant difference was ob-
served between the groups.21 in a study compar-
ing individuals under Doac therapy and under 
bridging anticoagulation (warfarin replaced by 
low-molecular-weight heparin), the authors re-
ported no complications among individuals in 
the DOAC group and 15% of bleeding incidence 
in the bridging group.26

Similar to our findings, no bleeding episode 
was described among Doac individuals in a 
retrospective cohort study of Miller & Miller.18 
interestingly, the authors reported a variability in 
Doac discontinuance and in the duration of dis-

the present study evaluated bleeding during 
dental extractions by means of a quantitative meth-
od, using the total collected bleeding corrected by 
absorbance reading – the dental bleeding score. 
the assessment of the dental bleeding score was, 
in general, similar among the three groups, with a 
slight increase among the individuals in the non-
anticoagulated group. currently, there has been 
no standardized methodology for the measure-
ment of quantitative bleeding in dental practice. 
in the present study, the protocol proposed by 
rocha et al. was adopted for the measurement of 
oral intraoperative bleeding that otherwise might 
be considered unfeasible due to salivary interfer-
ence. the combination of the optical density of 
the sample with the total amount of aspirated fluid 
made the estimation attainable.24

the evaluation of intraoperative bleeding 
was performed by Miclotti et al.,17 in their case-
control study. the assessment was estimated by 
a scale, in which 1 was no bleeding and 5 was 
continued bleeding despite standard measures. 
the method suggested by Miclotti et al. differs 
from the current one since our method allowed us 
to objectively assess bleeding during dental ex-
traction. The authors did not observe a significant 
difference in intraoperative bleeding between 
individuals taking Doac (n.=26) and matched 
controls (n.=26). in the same study, seven indi-
viduals of the Doac group presented delayed 

Table IV.— Baseline characteristics of DOAC individuals on whom the procedures were performed (N.=15).

case gender age Doac indication 
for oat

Bleeding 
history Platelet count

number 
of teeth 

extracted

Dental 
bleeding 

score
Bleeding 

complication

1 M 59 D aF no 182 2 13 no
2 M 68 D cia Yes 244 3 12 no
3 M 68 D cia Yes 244 2 7 no
4 M 60 D Pe no 183 2 6 no
5 M 70 r Dvt no 261 1 3 no
6 F 49 r Dvt no 205 1 6 no
7 M 60 D Pe no 183 2 4 no
8 M 66 r Dvt no 280 1 9 no
9 M 66 a aF no 339 3 5 no
10 M 66 a aF no 339 3 8 no
11 M 66 a aF no 339 3 7 no
12 M 66 a aF no 339 2 6 no
13 F 35 a aF no 367 1 10 no
14 M 42 r aF no 363 1 7 no
15 F 43 a Dvt no 231 3 10 no
M: Male; F: female; D: dabigatran; R: rivaroxaban; A: apixaban; DVT: deep vein thrombosis; AF: atrial fibrillation; PE: pulmonary embolus; 
cia: cerebrovascular ischemic accident.
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may be subjected to low-risk procedures without 
oat discontinuance.15

For the safe management of individuals un-
der Doac therapy, caution must be exercised in 
some critical situations. impaired renal function, 
comorbidities, multiple tooth extractions, and 
poor oral hygiene may negatively influence bleed-
ing outcomes.21, 22 in addition, despite the favor-
able bleeding profiles of DOACs, the occurrence 
of major bleeding may, sometimes, be of difficult 
management, due to the lack of prompt access to 
techniques for controlling and reversing drug ac-
tivity.29 idarucizumab is the only reversal agent 
approved by the United States Food and Drug ad-
ministration (FDa). other hemostatic factors that 
have been studied as potential nonspecific DOAC 
reversal agents are prothrombin complex con-
centrates (Pccs), activated Pccs (aPccs), re-
combinant activated factor vii, and fresh-frozen 
plasma (FFP).30 laboratory measurement of the 
anticoagulant effect of Doacs can be necessary 
in cases of hemorrhage. the monitoring may be 
accomplished in its best with specialized assays 
that are expensive and routinely unavailable.31

in the context of antithrombotic therapy, the 
impact of antiplatelet agents on dental bleeding is 
also widely explored in the literature. although a 
typical past approach was to suspend the therapy, 
the current evidence shows that dental surgery in 
patients under antiplatelet therapy might be car-
ried out without altering the drug regimen.32 it 
is because the risk of bleeding is low and the in-
terruption of therapy exposes patients to an in-
creased risk for thromboembolic events, which 
can result in major disability or death.32, 33

clinicians should also be attentive to the eval-
uation of clotting disorders related to some sys-
temic diseases. in patients with end-stage chronic 
liver disease, for example, the coagulopathy of-
ten results from an impairment of liver function 
reducing the production of clotting factors ii, v, 
vii, iX, X, and Xi.34 Furthermore, conditions in-
volving severe thrombocytopenia (platelet count 
<50,000/mm3) significantly increase the risk of 
bleeding and require platelet transfusions.35 in 
hereditary coagulopathies, for instance, hemo-
philias and von Willebrand’s disease (vWD), a 
genetic defect determines a functional deficiency 
of the coagulation factor viii in hemophilia type 

continuance advocated by the practitioners. Bensi 
et al.20 pointed out in their systematic review that 
the included articles followed different protocols 
in the management of individuals taking Doacs: 
46.1% of the providers did not discontinue the 
therapy, while 53.9% changed the anticoagulant 
administration. in the present study, the surgery 
was performed as long as possible after the last 
dose. When the medication had been taken in the 
morning, the intake was postponed until after the 
procedure, following the protocol proposed by 
nathwani et al.11

Doac-related postoperative bleeding epi-
sodes have also been described in the literature. 
In a case series, one of the five individuals de-
veloped significant postoperative bleeding after 
multiple extractions, which ceased after dabiga-
tran withdraw.27 in a cohort of 111 procedures 
performed in individuals under Doac therapy, 
a 13.5% incidence of postoperative complica-
tions was observed. in this study, the authors 
discontinued Doac doses before and/or after 
the procedure and they concluded that the drug 
discontinuation or continuation had not been a 
factor affecting bleeding outcomes.28 Similarly, 
other authors demonstrated that the time between 
the last Doac dose and the extraction in patients 
with or without bleeding was not significantly 
different.17

large medical trials, such as the random-
ized evaluation of long-term anticoagulation 
therapy (re-lY),14 einStein-extension13 and 
ariStotle15 have investigated several out-
comes among individuals under Doac therapy, 
including bleeding complications. However, de-
tailed information on dental procedures has been 
unavailable. the re-lY study consisted of an 
evaluation of 7637 procedures, comparing out-
comes regarding the intraoperative use of dabi-
gatran with warfarin. this trial has demonstrated 
that both drugs are associated with similar rates 
of bleeding.14 the continued treatment Study 
einStein-extension was a double-blind study, 
in which the authors included 602 patients in the 
rivaroxaban group and 594 in the placebo group. 
Four individuals in the rivaroxaban group had 
major bleeding (0.7%), versus none in the pla-
cebo group.13 Data from the ariStotle trial, 
have shown that individuals taking apixaban, 
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comes in patients treated with apixaban vs warfarin undergo-
ing procedures. Blood 2014;124:3692–8. 
16. liu X, Johnson M, Mardekian J, Phatak H, thompson 
J, cohen at. apixaban reduces Hospitalizations in Patients 
With venous thromboembolism: an analysis of the apixa-
ban for the initial Management of Pulmonary embolism and 
Deep-vein thrombosis as First-line therapy (aMPliFY) 
trial. J am Heart assoc 2015;4:1–8. 
17. Miclotte i, vanhaverbeke M, agbaje Jo, legrand P, va-
nassche t, verhamme P, et al. Pragmatic approach to manage 
new oral anticoagulants in patients undergoing dental extrac-
tions: a prospective case-control study. clin oral investig 
2017;21:2183–8. 
18. Miller Sg, Miller cS. Direct oral anticoagulants: a retro-

a, factor iX in hemophilia B and Willebrand fac-
tor in vWD.36 in these cases, for surgical treat-
ment, it is recommended to request hematologi-
cal advice to establish the severity of hemophilia, 
the presence of inhibitor viii, and the dosage 
and type of replacement therapy.37

Limitations of the study

in the present study, the Doac sample was com-
posed of individuals who had undergone 15 pro-
cedures for dental extraction performed under 
rivaroxaban prophylactic dosage; dabigatran and 
apixaban in therapeutic form. the small sample 
depicts issues regarding Doac implementation 
in Brazil. Doacs are costly38 precluding free sup-
ply by the national health system. individuals who 
have access to expensive treatments with Doac 
present higher socioeconomic levels, access to 
private health services and improved oral health. 
Twenty-five individuals under DOAC therapy 
had been evaluated in this study; however, 13 did 
not meet the dental extraction criterion and were 
excluded. the strict exclusion criteria justify the 
small sample in this group, which is the major lim-
itation of this study. it is clear that more research is 
needed to develop evidence-based guidelines for 
the dental management of individuals on Doac 
therapy. Furthermore, trials with larger sample 
sizes should be performed to confirm our results.

Conclusions

our data suggest that bleeding risk during and af-
ter dental extractions in individuals under Doac 
therapy is low and bleeding complications could 
be easily managed in the outpatient setting by 
using local hemostatic measures. Further studies 
are warranted to develop evidence-based guide-
lines for the safest clinical strategy in the man-
agement of patients on Doacs. Moreover, the 
proposed method of bleeding assessment may be 
a useful parameter to be tested in different at-risk 
populations.
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