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Oral surgery in patients under antithrombotic therapy:
perioperative bleeding as a significant risk factor for
postoperative hemorrhage

Amanda L. Rochaa, Alessandra F. Souzab, Maria A.P. Martinsc,
Marina G. Fragaa, Denise V. Travassosb, Ana C.B. Oliveirab,
Daniel D. Ribeirod and Tarcı́lia A. Silvaa
To investigate perioperative and postoperative bleeding,
complications in patients under therapy with anticoagulant
or antiplatelet drugs submitted to oral surgery. To evaluate
the risk of bleeding and safety for dental surgery, a
retrospective chart review was performed. Medical and
dental records of patients taking oral antithrombotic drugs
undergoing dental surgery between 2010 and 2015 were
reviewed. Results were statistically analyzed using Fisher’s
exact test, t test or the x2 test. One hundred and seventynine patients underwent 293 surgical procedures. A total of
eight cases of perioperative and 12 episodes of
postoperative bleeding were documented. The
complications were generally managed with local measures
and did not require hospitalization. We found significant
association of postoperative hemorrhage with increased
perioperative bleeding (P U 0.043) and combination of
anticoagulant and antiplatelet therapy (P < 0.001). The
chance of postoperative hemorrhage for procedures with
increased perioperative bleeding is 8.8 times bigger than
procedures without perioperative bleeding. Dental surgery
in patients under antithrombotic therapy might be carried
out without altering the regimen because of low risk of

Introduction
Anticoagulant and antiplatelet therapies are widely used
for long-term prevention and treatment of thromboembolic events [1]. These drugs act by altering the procoagulant and anticoagulant pathways, preventing clot
formation or reducing progression of existing clots [2].
Systemic conditions that require antithrombotic therapy
are atrial fibrillation and other cardiac arrhythmias;
venous thromboembolism, acute coronary syndrome
and myocardial infarction; pulmonary hypertension, cardiac valve disease and prosthetic valve replacement [3,4].
The number of patients with chronic illnesses receiving
antithrombotic therapy is growing due to the increase of
elderly population and long life-expectancy [5]. Accordingly, the probability of this population requiring dental
surgery also increased [6].
Despite the fact that dental extractions are considered
minor surgical procedures and associated with low blood
loss, it is known that anticoagulant therapy may increase
the risk of perioperative and postoperative bleeding [7].
The increased risk of postoperative major bleeding over 2
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days in the postoperative period is approximately 0–2%
for general invasive procedures [8].
Currently, most of studies do not recommend discontinuing the use of medication for performing tooth extractions
due to life-threatening risk associated with the suspension
of therapy [9–12]. Accordingly, minor oral surgeries, such
as tooth extractions and biopsies, can be performed without changes in the antithrombotic regimen [4,5]. However,
some measures are essential to avoid bleeding complications. In patients on warfarin therapy, monitoring of international normalized ratio (INR) values and use of local
hemostatic measures are recommended [13–15].
To evaluate the risk of bleeding and safety for dental
surgery, a retrospective chart review was performed.
Herein, we evaluated the frequency of postoperative
bleeding complications after surgical dental procedures
in patients under antithrombotic therapy with warfarin
and/or antiplatelet agents. In addition, the current study
aimed to propose standards for safely management bleeding complications in patients on antithrombotic therapy
without discontinuing the use of medication.
DOI:10.1097/MBC.0000000000000677
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Materials and methods
All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and national research committee and
with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. This retrospective study was approved by Universidade Federal de
Minas Gerais Ethics Committee (48122215.4.0000.
5149). For this type of study, formal consent is not
required. All data were anonymized and deidentified
prior to analysis.
The sample consisted of patients in antithrombotic regimen referred by in-hospital departments, as hematology
and cardiology, between 2010 and 2015, and the study
was conducted in a Hospital’s Dentistry Service.
Medical and dental records of patients undergoing oral
surgery procedures and taking oral antithrombotic drugs
were evaluated. The data collected were age, sex, indication for oral antithrombotic therapy, use of anticoagulants and/or antiplatelet drugs, dental surgery, INR, time
in the therapeutic range (TTR) and perioperative or
postoperative bleeding outcomes. The records of procedures with incomplete data were excluded.
The type of antithrombotic regimen was classified as
anticoagulant or antiplatelet. Patients undergoing oral
anticoagulant therapy and antiplatelet therapy were
divided into two groups, analyzed and presented separately in results section. Data from patients in use of dual
therapy, warfarin and acetylsalicylic acid (ASA), were
presented with that of patients under anticoagulant therapy. For statistical analysis, this sample was clustered
with anticoagulant group or considered as an independent group.
For patients on warfarin therapy, effectiveness of anticoagulant therapy was assessed based on INR. The proportion of time spent in the therapeutic range was evaluated
by TTR was calculated according to F.R. Rosendaal’s
algorithm, as the proportion of days with INR values
between the target INR (2.0–3.0 or 2.5–3.5) [16]. The
calculation was established from the day of the procedure
INR and the two previous measures of patient’s INR.
Number and type of surgical procedures and number of
teeth extracted were recorded. The extraction was classified as surgical or simple extraction. A surgical extraction was defined as a procedure with need of raising a
mucoperiosteal flap and removal of bone with a bur. All
procedures were performed under local anesthesia and
sutures were standard measures for all procedures.
Antibiotic prophylaxis was only used in those patients
with risk for bacterial endocarditis as defined by American Heart Association [3].
The occurrence of perioperative and/or postoperative
hemorrhage was analyzed. The perioperative bleeding

was characterized by register on dental records of
increased bleeding during surgery. It was classified as
effective hemostasis employing local measures or without
the possibility of local hemostasis.
The data of postoperative bleeding were based on these
following outcomes: return to our or other service because
of postoperative bleeding; telephone call to our service
with a concern of postoperative bleeding; require hospitalization without blood transfusion; report of postoperative bleeding in dental records at the postoperative visit
but did not seek care.
Data were analyzed using IBM SPSS Statistics version
20.0 software (IBM Corp., Armonk, New York, USA).
Descriptive data analyses, including mean, SD and percentages, were determined. Categorical data such the
occurrence of postoperative bleeding in relation to other
variables were analyzed using Fisher’s exact test, t test or
the x2 test. Statistical significance was set at a P value less
than 0.05.

Results
A total of 179 patients in antithrombotic therapy underwent 293 surgical procedures. Of these, 126 patients were
in use of anticoagulant (216 procedures) and 53 patients
in exclusive antiplatelet therapy (77 procedures). Fourteen patients (23 procedures) were in use of dual therapy
(anticoagulant and antiplatelet therapy), and these data
were presented in the section of patients under
anticoagulant therapy.
Patients under anticoagulant therapy

In a period of 5 years (2010–2015), we identified 134
patients in anticoagulant therapy submitted to a total of
235 dental surgery procedures. Eight patients were
excluded due to lack of data in dental records. Therefore,
a total of 126 records of patients were included in the
study. Of these, 76 (60%) were women and the mean age
was 51 ! 13.62 years (range, 11–86 years). The indication
for anticoagulation and the therapeutic INR values are
described in Table 1.
Anticoagulant therapy consisted only of vitamin K
antagonists. Warfarin monotherapy was used for 109
patients (87%) and a total of 14 patients (11%) underwent
combination therapy with warfarin and antiplatelet drug
ASA. Three patients in warfarin monotherapy had the
anticoagulation regimen interrupted by the attending
physician previously to dental intervention. These
patients were not excluded from the analysis as one of
them presented postoperative bleeding complication
(Table 1). The INR average was 2.31 for procedure in
whole sample and mean INR of 2.50 for those patients
who developed postoperative bleeding.
The TTR value, or, the proportion of time spent with the
INR in the therapeutic range, considering the RNI at day
of the procedure and the two previous measures of INR,
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Table 1

Clinic and demographic characteristics of anticoagulated patients

Patients
Mean age (years)
Men
Women
Deep-vein thrombosisa
Atrial fibrilationa
Cerebrovascular ischemic accidenta
Mechanical heart valve Mia
Pulmonary embolusa
Mechanical heart valve Aoa
Biological heart valvea
Other conditionsa,b
Mean INR before surgery/procedure
TTR above 60% /procedure
TTR below 60% /procedure
Mean TTR/procedure
Warfarin monotheraphy
Warfarin þ ASA
Suspension of antithrombotic therapy

Total sample
n

%

Patients with
postop hemorrhage

Therapeutic
INR

126
51 (!13.62)
50
76
38
36
17
14
13
10
9
16
2.31 (!0.56)
66
52
118
109
14
3

–
–
40
60
30
29
13
11
10
8
7
13
–
56
44
64
87
11
2

n ¼ 10 (8%)
49
5 (50%)
5 (50%)
3 (30%)
3 (30%)
1 (10%)
2 (20%)
1 (10%)
1 (10%)
0
3 (30%)
2.50 (!0.61)
6 (66%)
3 (33%)
9 (67%)
5 (50%)
4 (40%)
1 (10%)

–
–
–
2.00–3.00
2.00–3.00
2.00–3.00
2.50–3.50
2.00–3.00
2.00–3.00
2.00–3.00
2.00–3.00
–
–
–
–
–
–
–

Ao, aortic; ASA, acetylsalicylic acid; INR, international normalized ratio; Mi, mitral; Postop, postoperative; TTR, time in therapeutic range. a The same patient may have more
than one diagnosis. b Valvular disorders, intracardiac embolus, thrombophilia, portal vein thrombosis.

was calculated for 57% of the cases (118 procedures) and
60% of patients (n ¼ 76)(Table 1).
A total of 426 teeth were extracted. The mean of teeth
extracted for dental appointment was 1.96 and the mean
of teeth extracted for patient was 3.38. The percentage of
simple extraction was 86% and surgical extractions were
14%, with eight and two cases of postoperative bleeding,
respectively. No significant influence of dental procedure
in bleeding outcome was observed.
The outcomes studied were bleeding complications in
perioperative and postoperative period. In 97% of the
surgical procedures, there were no reports of bleeding in
perioperative time. In the seven cases of perioperative
bleeding, hemostasis was achieved by local measures in
all those occasions but two cases progressed with
postoperative bleeding.
Overall, in 216 appointments, 11 episodes (5%) of postoperative bleeding were documented. Among a total of
126 patients, 8% presented postoperative bleeding (10
patients), one of which had two reports of postoperative
bleeding in different procedures. Seven of the 11 cases
returned to our service or were treated at another secondary care. All cases were managed with local hemostatic measures, such as hemostatic gelatin sponges,
tranexamic acid and/or new sutures. Tranexamic acid
paste (one 250-mg pill macerated and mixed with saline)
was used to soak the gelatin sponge, to fill the alveolar
socket. Another layer of the paste was applied on the
wound after sutures and covered with gauze under compression. Local use of tranexamic acid mouthwash was
prescribed for the following seven postoperative days. In
one case, the patient made telephone contact and orientations, like compression of the oral site and do not spit,
were given without the need of return to service. In

another situation, the patient reported, 7 days after surgery, an episode of postoperative bleeding, but did not
seek care for this complication due to spontaneous resolution. In two cases, the patients were hospitalized for
hemorrhage control through local measures and suspension of anticoagulant therapy, but no blood transfusion
was required (Table 2).
The results of Fisher’s exact test to assess the association
between postoperative hemorrhage and other variables
showed significance for procedures with increased bleeding in perioperative time (P ¼ 0.043). The chance of
postoperative hemorrhage for procedures with increased
perioperative bleeding is 8.8 times bigger than procedures without perioperative bleeding (Table 3).
Regarding the type of antithrombotic drugs, the occurrence of postoperative bleeding was higher in procedures
performed in patients under use of dual therapy (warfarin
and ASA) compared with warfarin monotherapy
(P < 0.001). When analyzing the therapeutic INR range,
the patients with target of 2.5–3.5 have more postoperative bleeding complications than those with target of 2.0–
3.0 (P ¼ 0.056) (Table 3).
Patients under antiplatelet therapy

Over the same period, were treated 53 patients in continuous use of antiplatelet agents, which underwent to
77 surgical procedures. The men represented the majority of the sample (57%), and the average age of the
population was 57 ! 14.2 (range from 12 to 88 years).
Approximately 85% of the patients were treating with
ASA monotherapy. The combined therapy, ASA and
clopidogrel, was prescribed for 11% of the patients,
and 4% were taken clopidogrel monotherapy. The indications for antiplatelet therapy were atherosclerotic cardiovascular disease (n ¼ 42), cerebrovascular ischemic
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Clinic and demographic data of patients under anticoagulant therapy with episodes of postoperative bleeding
Hemorrhage

N

Sex

Age

1
2
3
b
4
4
5
6
7
8
9
10

F
M
F
M
M
M
F
M
M
F
F

63
58
47
42
42
53
34
37
70
38
47

Anticoagulant
therapy
indication

Terapeutic
INR
range

AF þ IE
MS
MV (Mi)
MV (Mi)
MV (Mi)
DVT
DVT
MV (Ao)
AF þ VD
AF
DVT þ PE þ CIA

2,0–3,0
2,0–3,0
2,5–3,5
2,5–3,5
2,5–3,5
2,5–3,5
2,0–3,0
2,0–3,0
2,0–3,0
2,0–3,0
2,0–3,0

Anticoagulant
therapy

Bleeding
history

Type of
procedure

INR

TTR
(%)

No. of
teeth

W
WS
W þ ASA
W þ ASA
W þ ASA
W
W
W þ ASA
W
W
W þ ASA

No
No
Yes
Yes
Yes
No
No
No
No
No
No

SIMPLE E
SIMPLE E
SIMPLE E
SIMPLE E
SIMPLE E
SURGICAL E
SIMPLE E
SIMPLE E
SIMPLE E
SURGICAL E
SCL

2.03
1.22
2.94
2.24
3.59
2.42
2.52
2.82
2.46
2.30
2.98

80
–
–
41
0
0
100
100
100
86
100

2
4
1
1
1
1
1
2
2
2
0

Periop
No
No
Yesa
Yesa
No
No
No
No
No
No
No

Postop
1
1
3
4
3
1
1
1
1
1
2

Management
S þ HGS þ TTA
S þ HGS
WS
None
S þWS
O
S þ HGS þ TTA
S þ HGS
S
S þ HGS
O

AF, atrial fibrillation; ASA, acetylsalicylic acid; CIA, cerebrovascular ischemic accident; DVT, deep-vein thrombosis; HGS, hemostatic gelatin sponge; IE, intracardiac
embolus; MS, Marfan’s syndrome; MV (Ao), mechanical heart valve (aortic valve); MV (Mi), mechanical heart valve (mitral valve); O, orientation; PE, pulmonary embolus;
Periop, perioperative; Postop, postoperative; S, sutures; SCL, surgical crown lengthening; SIMPLE E, simple extraction; SURGICAL E, surgical extraction; TTA, topic
tranexamic acid; VD, valvular disorders; W, warfarin; WS, warfarin suspension. a Controlled with local measures. 1-Return to our or other service because of postoperative
bleeding; 2-telephone call to our service with a concern of postoperative bleeding; 3-require hospitalization without blood transfusion; 4-report of postoperative bleeding in
dental records at the postoperative visit but did not seek care. b The patient four had two reports of postoperative bleeding in different procedures.

accident (n ¼ 6), deep-vein thrombosis (n ¼ 3), pulmonary embolus (n ¼ 1) and thrombocythemia (n ¼ 1).

effectively done employing local measures, and the
patient had no postoperative complications. The second
episode of postoperative bleeding occurred after simple
extraction of five teeth in a patient in use of clopidogrel
monotherapy. Patient did not seek care due to spontaneous resolution of the episode.

Of 77 extractions analyzed, 69 were considered as simple
and in eight cases were surgical extraction. A total of 211
teeth were extracted, and the largest number of extracted
teeth in the same session was 18. The mean of teeth
extracted for occasion was 2.7 and the mean of teeth
extracted for patient was 4.

Discussion
In this retrospective study, the surgical dental procedures
were taken without discontinuing the antithrombotic
medication [4,9–12]. From a total of 293 surgical dental
procedures, 12 episodes of postoperative bleeding were
found (4%), and in most of the cases, the complication
was managed without hospitalization. The occurrence of
perioperative bleeding and combination of warfarin and

Based on the analysis of bleeding complications, only two
reports were identified. These reports represented 2% of
the procedures performed. The first outcome refers to
increased bleeding on the perioperative period, in which
the patient underwent to surgical extraction of four teeth
under use of ASA monotherapy. Hemostasis was
Table 3

Comparison between variables regarding postoperative bleeding (n U 216)
Procedures group

Independent
variable
Age
Sex
Male
Female
INR
TTR
Perioperative bleeding
Absent
Present
Therapeutic INR
2.00–3.00
2.50–3.50
Drug therapy
Warfarin
Warfarin þ ASA
Otherd
Total procedures
M
d

With postop bleeding
n (%)

Without postop bleeding
n (%)

P valuea

Odds ratio
(95% CI)

48.27 (!11.50)

52.42 (!14.55)

0.354b

–

6
5
2.50
0.67

(6.7)
(4.0)
(!0.61)
(!0.42)

84
121
2.31
0.64

(93.3)
(96.0)
(!0.56)
(!0.35)

0.374
b

0.324
0.804b

1
0.58 (0.17–1.95)
–
–

9 (4.3)
2 (28.6)

200 (95.7)
5 (71.4)

0.043c,M

1
8.88 (1.51–52.2)

7 (3.8)
4 (12.9)

178 (96.2)
27 (87.1)

0.056c

1
3.76 (1.033–13.73)

<0.001M

1
1.85 (1.43–2.50)
1.89 (1.13–24.39)
–

5
5
1
11

(2.6)
(21.7)
(33.3)
(5.1)

185
18
2
205

(97.4)
(78.3)
(66.7)
(94.9)

–

5% Significance level/95% CI. ASA, acetylsalicylic acid; CI, confidence interval; INR, international normalized ratio; Postop, postoperative. a x2 Test. b t Test. c Fisher’s test.
Anticoagulation regimen altered.
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antiplatelet therapy significantly increased the risk of
postoperative bleeding.
The literature supports the evidence that patients who
require minor dental procedure undergoing warfarin and/
or antiplatelet regimen should continue the medication
[4,9,11]. The interruption of therapy exposes patients to
an increased risk for thromboembolic events, which can
result in major disability or death [9,10,12]. On a review of
the English literature, of 542 documented cases with 493
patients of withdrawing continuous anticoagulation, five
had serious embolic complications, wherein resulted in
four deaths [17]. Furthermore, no well documented case
of serious bleeding from dental surgery in patients receiving therapeutic levels of warfarin therapy was previously
reported [11,17]. Moreover, bleeding complications
indicating more than local hemostatic measures are very
rare [9,12].
In this study, the postoperative bleeding was significantly
higher in patients under dual therapy compared with
those on warfarin monotherapy. This result was consistent with previous reports that described an increased risk
of hemorrhagic events in patients who are on concomitant
warfarin and antithrombotic therapy, like ASA or LowMolecular-Weight Heparin [18,19]. On the other hand,
some authors do not found significant differences when
analyzing postoperative hemorrhage between these
groups [10,20].
The incidence of postoperative hemorrhage in patients
receiving warfarin varies from 2 [17], 3.5 [10], 3.9 [13], 4.8
[18], 6.6 [9] to 26% [15]. A systematic review shown that
clinically significant bleeding occurred in 15 of 275 patients
who continued warfarin therapy (5.5%), against 25 of 278
who discontinued or altered their dose (9%) [21]. In our
study of 11 episodes of postoperative bleeding (5%), in two
cases, the patient was hospitalized, but without the need of
blood transfusion. For the other bleeding episodes, only
local hemostatic measures like curettage and irrigation of
wound, gelatin sponges, new sutures and local use of
tranexamic acid [20,22] were performed.
We found seven cases of perioperative bleeding and in all
those procedures hemostasis was possible only with local
measures like gauze compression and more sutures.
Moreover, for seven cases of perioperative bleeding,
two had postoperative bleeding in the same procedure.
Importantly, we obtained that perioperative bleeding
significantly increased the probability for postoperative
bleeding (eight times). Accordingly, bleeding should
be assessed in perioperative time, and if there is
concern, additional measures for hemostasis must be
implemented [23].
Our data also pointed for a tendency of association
between postoperative bleeding and larger therapeutic
INR range, between 2.5 and 3.5. This INR target
increased the probability of postoperative bleeding

outcome in 3.76 times when compared with INR target
of 2.0–3.0. The therapeutic range is usually kept
between 2.0 and 3.5 to prevent thromboembolic events
[24]. Nevertheless, several studies have demonstrated
that dental extraction in patients receiving warfarin
who have an INR up to 4.0 could be carried out without
a significant risk of bleeding [7,10–12,14,15,20].
The TTR level, a measure referred to the proportion of
time spent in the 2.0–3.0 or 2.5–3.5 INR target range,
was also calculated for patients of this study. We did not
find significant influence of TTR and the bleeding outcome. The TTR has been closely associated with adverse
outcomes, that is stroke, hemorrhage, mortality and the
literature shows that the poor control of INR is defined as
TTR less than 60%, resulting in higher rates of mortality
and major bleeding [16].
In this current study, none significant episode of postoperative bleeding was found in patients with only antiplatelet therapy. Based on these results and previous
literature [10,13,25,26], we do not recommend to discontinue this therapy to perform tooth extractions.
Due to retrospective characteristic of this current study,
it had some limitations. The relatively small sample size
and a small number of postoperative bleeding outcomes
are a conflicting aspect once it could complicate the
analysis of possible risk factors. The information on
the dental and periodontal condition was not performed
and it may influence bleeding. Another factors that might
increase the risk of bleeding are drug interaction with
other medications as antibiotics (e.g. cephalosporins,
macrolides and quinolones), antifungals (azoles),
nonsteroidal anti-inflammatory agents, age, systemic
diseases (liver disease) and diet (changes in vitamin
K intake) [6,23,27].
Despite the fact that patients of this study were attended
in an ambulatory service of a hospital, our results should
be exploited for general population that could be safely
managed in primary care services. The literature supports
this suggestion once limiting the assistance to secondary
and tertiary care will cause increase the waiting lists and
reduce access to dental treatment [12,15]. Thus, there is a
need for clinical practice guidelines for the management
of this population [28].
For the safety surgical management of patients receiving
antithrombotic therapy, the professional should be aware
of some criteria and care. All patients should have a
preoperative (no longer than 2 or 3 days) INR value
up to 3.5. Investigation of previous bleeding, comorbidities and drugs interactions must be carefully performed.
In cases of bleeding complications, hemostatic measures
to local control like gauze compression, sutures, gelatin
sponges and topic tranexamic acid are recommended for
effective hemostasis (Fig. 1).
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Fig. 1

STANDARD RECOMMENDATIONS FOR DENTAL SURGERY IN PATIENTS ON ANTITHROMBOTIC
THERAPY
1 - Careful anamnesis with history of previous bleeding, comorbidities and current medications
2 - For patients undergoing warfarin therapy INR values

3.5, up to 3 days before the surgical procedure

3 - Periodontal control and elimination of local infections prior to dental extractions, always as possible
4 - To perform sutures after surgical procedures until hemostasis
5 - Compression with dry gauze during 30 minutes after dental extractions
6 - Clear and written information about postoperative care
IF OBSERVED INCREASED PERIOPERATIVE BLEEDING OR POSTOPERATIVE BLEEDING
ADDITIONAL MEASURES OF HEMOSTASIS ARE REQUIRED
1 - Irrigation with cold saline solution
2 - Mechanical compression with dry gauze during 30 minutes
3 - Removal the clots of wound through curettage and irrigation
4 - Intrasocket introduction of a gelatin sponge soaked in tranexamic acid 250 mg
5 - New sutures
6 - Mouthwashes with tranexamic acid 4.8% for 1 week
Six steps for surgical management of patients on antithrombotic therapy.

Conclusion
The results of this study demonstrated a low risk of
perioperative and postoperative bleeding associated with
dental surgery in patients under antithrombotic therapy,
thus suggesting that treatment might be carried out
without altering the therapy. The use of appropriated
hemostatic measures can avoid hemorrhagic outcomes
and postoperative complications, especially in cases with
increased perioperative bleeding.
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