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Purpose: Acetylsalicylic acid (ASA) has been used for the primary and secondary prevention of cardiovas-
cular events. To reduce bleeding, the administration of ASA has traditionally been suspended before dental
procedures; however, this suspension potentially increases the risk of thromboembolic events. The effect of
ASA on the amount of bleeding that occurs during tooth extraction procedures is controversial, and
perioperative guidelines recommend that ASA administration should not be altered for such procedures. The
aim of this study was to evaluate the amount of bleeding that occurs during the intraoperative period of tooth
extraction procedures in patients with coronary artery disease who are either undergoing acetylsalicylic acid
(ASA) therapy or who have been instructed to suspend their ASA use.

Patients and Methods: Sixty-three patients with coronary artery disease who required tooth extraction
were enrolled in this study. All patients were receiving 100 mg/d of ASA at the time of enrollment and were
randomly placed into 2 groups: group S, which was comprised of patients whose ASA therapy was suspended
7 days before tooth extraction, and group NS, comprised of patients whose ASA therapy was unaltered. A
platelet aggregation test was carried out on the day of the operation, and the amount of bleeding was
measured during the intraoperative period by means of aspirated blood collection. All the extractions were
performed by the same surgeon, who was unaware of whether the patient’s ASA therapy had been suspended.

Results: The mean (� SD) volume of bleeding was 12.10 � 9.37 mL for patients who underwent ASA
therapy suspension and 16.38 � 13.54 mL for those patients whose treatments were unaltered (P �
.151). Local hemostatic methods were sufficient to control bleeding, and there were no reported
episodes of hemorrhaging during the intra- and postoperative periods. The platelet reactivity index values
exhibited statistically significant differences between the 2 investigated groups (P � .004). The platelet
reactivity index values for group S and group NS were 242.58 � 71.26 and 192.09 � 60.54, respectively.

Conclusion: There was no difference in the amount of bleeding that occurred during tooth extraction
between patients who continued ASA therapy versus patients who suspended their ASA therapy. The
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2950 SINGLE TOOTH EXTRACTION IN PATIENTS WITH CAD
platelet reactivity test demonstrated a reduction in platelet aggregation in the ASA therapy group (group
NS), but this reduction was without clinical consequence.
© 2011 American Association of Oral and Maxillofacial Surgeons
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edical care and optimized pharmacological therapy
ave facilitated prolonged survival in certain kinds of
atients with cardiovascular disease (CVD) because of
reduction in risk factors, such as hypertension, dys-

ipidemia, stress, diabetes, obesity, tobacco consump-
ion, and sedentary lifestyle. Within this CVD group,
here are patients who present with coronary artery
isease (CAD), which results in the deposition of fat
ver cells that cover the wall of a coronary artery,

eading to blockage of the flow of the bloodstream
nd atherothrombotic accidents. In recent years, CAD
atients have comprised an increasing proportion of
ental patients; therefore, it has become compulsory
or professionals to acquire a greater understanding of
VDs and the medications that are used by this group
f patients.
Acetylsalicylic acid (ASA) is the most commonly

sed antiplatelet medication by CVD patients for the
rimary and secondary prevention of cardiovascular
vents because of its effects on reducing platelet
ggregation by irreversibly blocking the cyclooxygen-
se enzyme (COX). Unfortunately, ASA may cause
dditional bleeding during dental surgical procedures.
herefore, a number of dentists have recommended

he suspension of ASA therapy before oral surgical
rocedures; however, any interruption or alteration
f antiplatelet therapy may expose CVD patients to an

ncreased thromboembolic risk.
Although there is a significant threat of hemorrhag-

ng for patients who are receiving ASA therapeutics
nd who undergo surgical procedures, some studies
ave suggested that most of these patients can be
perated on safely, with no need for a suspension in
SA therapy; however, few studies have randomized

he suspension of ASA therapy, and the amount of
leeding in such studies cannot therefore be ade-
uately determined.
The goal of this study is to evaluate the amount of

leeding that occurs during the intraoperative period
f tooth extraction procedures in patients with CAD
ho are being administered 100 mg/d of ASA for the
revention of thromboembolic events. These results
re compared with patients who have had their treat-
ent suspended.

Patients and Methods

PATIENTS

Eighty-three patients with CAD who were undergo-

ing ASA therapy were selected between February
2007 and April 2009 at a tertiary cardiology hospital.
The inclusion criteria for this study included an indi-
cation of the need for at least 1 molar extraction
(superior or inferior) and the presence of CAD that
was being treated with an ASA therapy of 100 mg/d.
Patients were excluded if they were receiving anti-
coagulation treatment or undergoing any other type
of antiplatelet therapy; had blood dyscrasia; exhibited
alcoholic abuse, tobacco consumption, or unstable
angina; had a recent (less than 6 months earlier) acute
myocardial infarction; exhibited clotting and/or plate-
let alterations; or were using a drug-eluting stent
(DES, a pharmacologic stent). Patients with bare-
metal stent (a noncovered stent) or who had received
ASA therapy for an indefinite amount of time could be
enrolled only after 3 months of implant placement
and clopidogrel suspension.

METHODS

The selection of patients was carried out by the
Dentistry Department of the Instituto Dante Pazza-
nese de Cardiologia (IDPC). The selection process
included oral and physical evaluations, medical and
dental queries, and a radiographic examination (to
assess the need for tooth extraction). For the dental
examination, inflammation of the support tissues of
the teeth that was associated with bleeding and loss of
insertion was considered a criterion for the presence
of periodontal disease that was defined in the charts
as an external factor; preoperative tests that involved
platelet aggregation, and a schedule of the dental
surgery procedure. In addition, the IDPC required a
signature of informed consent from each patient to be
enrolled in the tests, which were approved by the
local research ethics committee.

Patients were randomly divided into 2 groups by
a staff member who was not involved in performing
the clinical research. Group S patients had their
ASA therapy suspended for 7 days before tooth
extraction and were restarted on ASA therapy the
day following the surgical procedure. Group NS
patients did not have their ASA therapy suspended
at any point before or after the procedure. This was
a double-blind and randomized study, and all tooth
extractions were performed by a single dentist.

Patients were advised to undergo the platelet
aggregation test on the morning of the day of the
dental procedure, which was to be performed at
the Clinical Research Laboratory of the IDPC. The

blood sample was collected by vein puncture using
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a disposable Vacutainer material and 20-mL lure
syringes before being transferred to a 4.5-mL vac-
uum silicone tube that contained 1.0 mL of 3.2%
sodium citrate as an anticlotting agent. These pro-
cedures were carried out by nurses at the Clinical
Research Laboratory of the IDPC. A platelet reac-
tivity index test was carried out on the same day of
the sample collection to verify the extent of platelet
aggregation.

The dental surgical procedure was performed with
a local anesthetic, 3% mepivacaine, without a vaso-
constrictor. The extracted teeth were either superior
or inferior molars (Fig 1). A 3.0 nylon suture was used
after the syndesmotomy, dislocation, tooth avulsion,
curettage, and after abundant irrigation with a 0.9%
physiological saline solution (Figs 2, 3). A biological
adhesive (Polysuture; Polysuture Indústria E Comér-

FIGURE 1. The residual root.

edeiros et al. Single Tooth Extraction in Patients With CAD.
Oral Maxillofac Surg 2011.

FIGURE 2. The 0.9% physiological saline irrigation and
aspiration.

Medeiros et al. Single Tooth Extraction in Patients With CAD.

J Oral Maxillofac Surg 2011. J
cio, Minas Gerais, Brazil) was then applied over the
suture in cases of more intense bleeding episodes to
promote better control of the hemostasis.

The amount of bleeding that occurred during the
intraoperative period was calculated (Fig 4) by sub-
tracting the final amount of removed blood during
tooth extraction from the amount of 0.9% physiologic
solution that was used during the irrigation period. A

FIGURE 3. Suture.

edeiros et al. Single Tooth Extraction in Patients With CAD.
Oral Maxillofac Surg 2011.

FIGURE 4. Intraoperative bleeding.

edeiros et al. Single Tooth Extraction in Patients With CAD.

Oral Maxillofac Surg 2011.
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2952 SINGLE TOOTH EXTRACTION IN PATIENTS WITH CAD
vacuum pump was used for bleeding quantification,
and a dental aspirator was used to remove the se-
creted saliva. After considering all postoperative rec-
ommendations, patients were advised to return a
week later for suture removal; in cases of hemor-
rhagic complications, patients were advised to return
to the dental department of the IDPC for further
evaluation.

STATISTICAL ANALYSIS

All conclusions were statistically evaluated at a sig-
nificance level of 5%.

The Pearson �2 test or the Fisher exact test was
performed for sample sizes of less than 5 individuals
to verify the homogeneity of the 2 groups (group S
and group NS). The qualitative variables included gen-
der, tooth type, the presence of external factors, and
the presence of the biological adhesive (Table 1).
Student t test or the Mann-Whitney test was per-
formed when there was not a normal distribution of
the values. These tests were both carried out to verify
group homogeneity for the quantitative variables of

Table 2. THE HOMOGENEITY CORRELATION BETWEEN
(NOT SUSPENDED) REGARDING QUANTITATIVE VARIA

Group S (n � 31)

Age* 57 (11)
Surgical time (min)† 16.77

latelet count* 222.23 (58.63)

Mean values (SD), Student t test.
†Mann-Whitney test.

Table 1. THE HOMOGENEITY CORRELATION
BETWEEN GROUPS S (ACETYLSALICYLIC ACID
SUSPENDED) AND NS (NOT SUSPENDED)
REGARDING QUALITATIVE VARIABLES

Group S
(n � 31)

Group NS
(n � 32)

Total
(N � 63)

P
Value

Gender*
Male 13%–41.9% 9%–28.1% 22%–34.9%

.250
Female 18%–58.1% 23%–71.9% 41%–65.1%

Tooth*
Superior 19 15 34

.251
Inferior 12 17 29

External
factors†

6 8 14 .590

iological
adhesive‡

2 5 7 .426

Pearson �2 test.
†Periodontal disease.
‡Fisher exact test.

Medeiros et al. Single Tooth Extraction in Patients With CAD.
J Oral Maxillofac Surg 2011.
Medeiros et al. Single Tooth Extraction in Patients With CAD. J Oral Ma
age, surgical time, platelet count, and platelet reactiv-
ity index (Table 2).

Results

Eighty-three coronary patients were initially evalu-
ated, and 20 of these patients were excluded from the
investigation for a variety of factors, including the pres-
ence of an impacted third molar (4 patients), dental
abscess (2 patients), absence of a blood test (9 patients),
laboratory technical errors (9 patients), thrombocytope-
nia (1 patient), and an accident with the aspiration
pump during the intraoperative procedure (2 patients).

Sixty-three patients (22 females and 41 males) at-
tended the meetings. These patients were between
the ages of 35 and 81 years with an average age of 58
years. Thirty-one patients comprised group S (13 fe-
males; 18 mol/L), and 32 patients comprised group
NS (9 females; 23 mol/L). There were no statistically
significant differences between the groups for the
variables, including gender, tooth type, the presence
of external or biological adhesive, age, surgical time,
and platelet count (Tables 1 and 2).

The platelet reactivity index (PRI) exhibited a
statistically significant difference (P � .004) be-
tween group S � 242.58 (� 71.26) and group NS �
192.09 (� 60.54). According to the PRI values of
the patients in groups S and NS, the greatest num-
bers of patients were at the moderate level of 141
to 240, whereas 17 patients from group S were at
the severe level (Table 3).

Local bleeding was controlled in 56 patients
(88.9%) using a 4.0 nylon simple suture, which re-
sulted in good coaptation of the wound edges and
efficient local hemostasis. More intense bleeding was
clinically observed in 7 patients (11.1%), such that a
biological adhesive was applied over the suture to
induce hemostasis. No hemorrhagic episode occurred
in the intraoperative or postoperative periods for pa-
tients in either group. In addition, no statistically
significant difference was observed between groups
when the biological adhesive (P � .426) was used
(Table 3).

PS S (ACETYLSALICYLIC ACID SUSPENDED) AND NS

NS (n � 32) Total (N � 63) P Value

59 (9) 58 (10.05) .373
20 18,41 .058

.72 (52.74) 216.38 (55.56) .417
GROU
BLES

Group

210
xillofac Surg 2011.
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Student t test was used to verify whether there was
any difference between the average values for the
amount of bleeding in the 2 groups: group S � 12.10
9.37) and group NS � 16.38 (13.54). Despite the
bservation that the greatest amount of bleeding oc-
urred in group NS, the difference was not statisti-
ally significant (P � .151; Fig 5).
To verify the relationship between the patient’s

haracteristics and the amount of bleeding, a multiple
inear regression test was used; the dependent vari-
ble was the amount of bleeding, and the indepen-
ent variables included gender, age, surgical time,
ooth type, platelet count, platelet reactivity index,
he presence of external factors, and biological adhe-
ive (Table 4).

According to the linear regression analysis, there
as no relationship between the type of extracted

ooth (superior vs inferior molar) and the amount of
leeding because no statistical significance (P � .422)
as observed.
The influence of the surgical time on the amount of

leeding was statistically significant (P � .001),
hich means that for each additional minute of sur-

ical activity, the volume of blood was increased by

Table 3. THE CORRELATION BETWEEN GROUPS S (ACET
SUSPENDED) REGARDING PRI AND THE BIOLOGICAL A

Group S (n � 31)

PRI level 242.58 (71.26)
Normal 2
Moderate 12
Severe 17

Biological adhesive‡

Yes 2%–6.5%
No 29%–93.5%

Abbreviation: PRI, platelet reactivity index.

Medeiros et al. Single Tooth Extraction in Patients With CAD. J O

FIGURE 5. Mean values for the amount of bleeding in groups S (a
Medeiros et al. Single Tooth Extraction in Patients With CAD. J Oral Maxil
.052 mL. Other variables, such as external factors
nd the use of biological adhesive, also influenced the
mount of bleeding and exhibited statistically signifi-
ant values, that is, P � .001 and P � .049, respec-
ively. Patients who were exposed to external factors
roduced 2.121 mL of extra blood, whereas patients
ho were using hemostatic agents produced signifi-

antly less bleeding (0.168 mL; Table 4).

Discussion

In this study, CVD patients undergoing ASA ther-
apy who had an indication for molar extraction
were randomly placed into 2 groups: 1 with the
suspension of ASA therapy for a period of 7 days
before the start of the procedure and 1 with no
change in ASA therapy.

There was no significant difference in the amount
of bleeding that occurred during tooth extraction
between the 2 groups (groups S and NS).

Currently, the use of ASA therapy is considered a
risk factor for hemorrhagic complications during den-
tal surgical procedures, such as tooth extraction, peri-
odontal surgery, and even periodontal scaling. Thom-

LICYLIC ACID SUSPENDED) AND NS (NOT
VE

NS (n � 32) Total (N � 63) P Value

.09 (60.54) 216.94 (70.26) .004
3 5

22 34
7 24

5%–15.6% 7%–11.1%
.426

7%–84.4% 56%–88.9%

xillofac Surg 2011.

icylic acid suspended) and NS (acetylsalicylic acid not suspended).
YLSA
DHESI

Group

192

2

cetylsal
lofac Surg 2011.
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2954 SINGLE TOOTH EXTRACTION IN PATIENTS WITH CAD
anson et al1 have shown that relatively low dosages
(150 mg/d ASA) can cause a significant alteration in
platelet function, which can result in serious physio-
logic complications.

Some authors have stated that a continuation of
ASA therapy before dental surgical procedures may
greatly benefit patients in terms of the prevention of
thromboembolic events with high morbidity poten-
tial, even at the risk of hemorrhagic episodes.2-5

Doubts concerning the suspension or maintenance
of antiplatelet agents before elective interventions
and also the period that such procedures should be
suspended before the procedure are very common.
According to Daniel et al,6 antiplatelet therapy should
be suspended 7 days before a surgical procedure to
minimize hemorrhagic complications. This assertion
reinforces the results of Sonis et al,7 which indicate
hat the suspension of ASA therapy should occur 7
ays before tooth extraction procedures. In addition,
hey have stated that ASA should be restarted after
dequate healing of the soft tissues, which usually
orbids the use of ASA therapy for up to 1 week
ostsurgery. Interestingly, other studies have advised
he suspension of such therapy for up to at least 5
ays before an elective surgery when patients are
ndergoing ASA therapy or being administered any
ther type of platelet aggregation inhibitor drugs.
hese studies have affirmed that treatment should be
estarted the day after the surgery and on confirma-
ion that there is no additional bleeding.8,9 This advice

contradicts Medeiros et al,10 who have proposed that
medication should be suspended 24 to 48 hours be-
fore the surgery and restarted 24 to 48 hours after the
procedure. In some cases, this interval can be in-

Table 4. MULTIPLE LINEAR REGRESSIONS
CONSIDERING THE AMOUNT OF BLEEDING AS THE
DEPENDENT VARIABLE

Estimation
Standard

Error
P

Value

ge �0.018 0.088 .841
urgical Time 1.052 0.130 �.001*
C 0.002 0.016 .876
RI 0.026 0.014 .076
roup NS 1.605 2.957 .209
ender (female) �4.704 3.868 .352
ooth (superior) 2.351 2.981 .422
xternal factors 2.121 5.208 �.001*
iological adhesive �0.168 4.701 .049*

bbreviations: Group NS, patients in whom acetylsalicylic
cid was not suspended; PC, platelet count; PRI, platelet
eactivity index.

*Statistical significance at P � .05.

Medeiros et al. Single Tooth Extraction in Patients With CAD.
J Oral Maxillofac Surg 2011.
creased, depending on disease complexity. It should b
be noted that the mean platelet lifetime is between 7
and 10 days and cannot be used to justify a suspension
in ASA therapy less than this period.

Our results indicate that there is no need for the
suspension or alteration of ASA therapy consisting of
100 mg/d before tooth extraction procedures. Inter-
estingly, group NS exhibited more bleeding than
group S; however, there was no statistically signifi-
cant difference between the observed bleeding in
both groups, at least with respect to the amount of
bleeding that occurred during the intraoperative pe-
riod, even when all the variables (gender, age, tooth
type, presence of external factors, biological adhe-
sive, surgical time, and PRI) were evaluated together
or individually. These findings reinforce the results of
Sonksen et al2 and Brennan et al,11 who demonstrated
that there is no justification for suspending ASA ther-
apy for a single tooth extraction or for any other
invasive tooth procedure. In other reports, the au-
thors have reported that even when there is a more
intense bleeding episode, local hemostatic methods
are usually effective.3-5,11-18

Our results demonstrate that local hemostatic
methods are sufficient for the control of bleeding in
patients who were receiving ASA therapy. Interest-
ingly, in 88.9% of the patients, local bleeding was
controlled with simple sutures that are typically used
for wound edge coaptation; in 11.1% of the patients, a
biological adhesive was used, which resulted in a
0.168-mL reduction in the amount of bleeding. As a
result, the data depicted in Figure 5 demonstrate that
there was no significant difference in the amount of
bleeding between group S and group NS, which sug-
gests that typical surgical techniques and standard su-
tures can be used for satisfactory local hemostatic con-
trol.

Lemkin et al19 have reported that significant hem-
orrhage after multiple tooth extractions following
ASA ingestion can occur in patients with no preexist-
ing blood disorders and that a platelet transfusion is
required for bleeding control. McGaul20 stated that
postoperative hemorrhage can also occur when ASA
is administered as a perioperative analgesia for peri-
odontal surgery. Moreover, Scher21 reported cases of

iffuse postoperative bleeding that were associated
sing ASA therapy in perioperative procedures; how-
ver, the patients that were involved in this study
ere already receiving high doses of ASA therapeu-

ics. Foulke et al22 reinforced this concept, but they
lso described 1 hemorrhage episode that occurred
fter dental cleaning with an ultrasound device in a
atient who ingested 2 tablets of ASA the night before
he dental procedure. In our results, there were no
bserved long bleeding episodes in the intraoperative
r postoperative conditions of patients who were

eing treated with 100 mg/d ASA therapy, which
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contradicts the results of other studies. Despite this
contradiction, there is agreement in the literature that
a 100 mg/day dosage of ASA does not significantly
increase intraoperative and postoperative bleeding
during teeth extraction procedures3,11,12

The incidence and severity of oral bleeding can be
reduced with local hemostatic methods when they
are employed during and after surgery. These meth-
ods include the use of an absorbable sponge, an oral
rinse (with tranexamic acid or aminocaproic acid),
electrocautery, fibrin sealants, and sutures.13,23,24 Af-
ter the initial clot is formed, the bleeding probability
is small, with minimal or no indication for the need to
suspend the use of antiplatelet medication during
dental procedures.24 Ardekian et al3 and Madan et al16

confirmed that the bleeding process can be con-
trolled with a good suture, local gauze compression,
and antifibrinolytic agents, such as tranexamic acid.

The purpose of evaluating the platelet reactivity
index in our study was to identify whether the sus-
pension of ASA therapy increased the platelet reactiv-
ity index values, thus increasing the probability of a
thromboembolic event. Our results indicate that
there was a significant difference in the index values
between the 2 investigated groups. The group that
suspended ASA therapy exhibited a greater average
PRI value than the group that did not suspend ASA
therapy. Nevertheless, it is important to draw atten-
tion to the fact that both groups exhibited mean
values that were in excess of the reference values
considered by Manrique.25 This finding is contradic-
ory because it suggests that a 100 mg/d ASA dosage
s not sufficient to prevent the risk of thromboem-
olic events in CAD patients. Notably, Manrique25

reported on the presence of hyperaggregant platelets
in people with CAD. In addition, he has stated that
low dosages of ASA cannot protect against thrombo-
embolic events, and therefore, therapy should be per-
sonalized for each patient. This approach seems to
agree with some reports in the literature that have
proposed this dosage because of its positive preven-
tive effects. The purpose of this study was not to
evaluate the risk of thromboembolism; only hemor-
rhagic risks were evaluated. The evaluation of throm-
boembolism risks is left to future investigations.

In conclusion, our results demonstrate that there is
no need for ASA therapy suspension for single tooth
extractions. In cases in which ASA therapy has been
suspended, local hemostasis seems to control bleed-
ing sufficiently. The PRI test demonstrated a reduc-
tion in platelet aggregation in the ASA therapy group
(group NS), but this was without clinical conse-
quence. Additional studies are required to evaluate
more complex dental procedures to measure the

amount of bleeding in CAD patients.
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