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Abstract Background/purpose: With the growing elderly population and their increasing
prevalence of systemic diseases, the use of antithrombotic medications is on the rise. These
medications are essential for preventing thromboembolic events in patients with cardiovascu-
lar, cerebrovascular diseases. However, their use poses challenges in dental surgeries, where
the risk of postoperative bleeding needs to be carefully balanced against the risks of disconti-
nuing antithrombotic therapy. This study aimed to assess whether continuing antithrombotic
therapy increases the risk of postoperative bleeding during dental procedures.

Materials and methods: Retrospective analysis was conducted on 118 patients who underwent
oral surgeries, including extractions and dental implants. Patients were categorized based on
whether they continued or discontinued antithrombotic therapy before the procedure. Data
on age, sex, type of antithrombotic agent, and occurrence of delayed bleeding were collected.
Multiple regression analysis was used to identify potential risk factors for postoperative bleeding.
Results: Of the 118 patients, 78 continued antithrombotic therapy, while 40 discontinued it. De-
layed postoperative bleeding occurred in 10 patients (8.47 %), with no statistically significant dif-
ference between those who continued and those who discontinued their medication. The type of
antithrombotic agent, interaction between drug cessation and procedure, preoperative platelet
count, prothrombin time, and partial thromboplastin time did not significantly affect the inci-
dence of bleeding.
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Conclusion: Continuing antithrombotic therapy does not significantly increase the risk of postop-
erative bleeding in patients undergoing oral surgeries. Dental practitioners can consider main-
taining antithrombotic therapy during certain procedures, emphasizing the importance of
balancing bleeding risks with the potential for thromboembolic events.

© 2025 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Introduction

As life expectancy increases and the elderly population
grows, the number of patients with systemic diseases is also
on the rise. With an increase in diagnosed diseases, the
number of medications taken by these patients is also
growing. Consequently, the number of elderly patients with
systemic diseases visiting dental clinics is increasing. Many
of these patients are on antithrombotic medications due to
various conditions such as arrhythmia, cardiovascular dis-
eases, and cerebrovascular diseases.

In dental clinics, invasive procedures such as extractions
and implants are performed on patients taking antith-
rombotic medications. The mechanisms of action of
antithrombotic agents vary depending on the type of
medication, which may lead to different effects on
bleeding during or after surgery. However, there is no
consensus on whether to discontinue antithrombotic med-
ications before such dentoalveolar surgeries. While some
guidelines are provided based on the number of teeth to be
extracted,”? the results can vary depending on the pres-
ence of periodontitis, the formation of flaps and bone
removal, and the clinician’s level of expertise. The general
guidelines for managing antithrombotic agents before and
after surgery are mostly presented by cardiology or
neurology, and as a result, they do not adequately address
the specifics of dental surgeries.® Patients undergoing
antithrombotic therapy are at risk of thrombus formation,
and this therapy is essential for preventing such events.
However, it is challenging for dentists to assess the
thromboembolic risk a patient may face if antithrombotic
therapy is discontinued.*> Dentists often lack specialized
expertise required on the patient’s underlying conditions,
their overall health, and the type of medication being used.
Consultation with the patients treating physicians in inter-
nal medicine or neurology is necessary, but these specialists
are not typically familiar with the bleeding risks associated
with dental procedures. Therefore, clinicians must make
judgments based on individual circumstances. Therefore,
this study was designed to provide guidelines for dentists
performing minor oral surgeries, such as extractions and
dental implants. This study is a retrospective study utilizing
real-world clinical data from patients in Korea.

The primary objective of this study was to retrospec-
tively analyze the impact of discontinuing antithrombotic
medications on postoperative bleeding in patients under-
going extractions or dental implant surgery. The secondary
objective of this study was to determine whether the type
of antithrombotic agent (antiplatelet vs anticoagulant) and

the extent of surgery modulates the risk of postoperative
bleeding. By providing evidence-based insights, it seeks to
assist dentists in making safer and more informed decisions
when treating patients on antithrombotic medications.

Materials and methods

This study targeted patients who were on anticoagulant
therapy and underwent oral surgeries such as extractions,
implants, and bone grafts at the Department of Oral and
Maxillofacial Surgery at Seoul Nataionl University Dental
Hospital over a two-year period from May 2022 to April
2024. This study was conducted according to the guidelines
of the Declaration of Helsinki approved by the Institutional
Clinical Research Board Committees of Seoul National Uni-
versity Dental Hospital (IRB No. ERI24027).

Inclusion criteria

- Patients on anticoagulant therapy who underwent oral
surgery, including extractions, dental implants, or bone
grafts by one oral and maxillofacial surgeon.

- Patients who had been on antithrombotic therapy for at
least three months.

Exclusion criteria
- Patients who did not complete follow-ups after
procedures.

- Patients younger than 18 years.

- Patients with risk factors for bleeding other than
antithrombotic medication
A. Hereditary bleeding disorders: Hemophilia A (Factor

VIl deficiency), von Willebrand disease, etc.

B. Acquired bleeding disorders: chronic liver disease
C. Idiopathic thrombocytopenia

Upon their first visit, patients were asked about their sys-
temic diseases and the use of antithrombotic medications. If
patients were unsure about their medications, they were
instructed to bring their prescriptions or medication guides
with the drug names listed for confirmation. During the
initial examination, blood tests were conducted to check the
platelet counts and prothrombin time international normal-
ized ratio (PT INR) and partial thromboplastin time (aPTT).

This study investigated patients’ gender, age, type of
antithrombotic agent, underlying diseases, whether
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antithombotic agents were discontinued before invasive
procedures, type of procedure, the extent of the affected
are (number of teeth), occurrence of delayed post-
operative bleeding, timing and management of delayed
bleeding, platelet count, PT INR and aPTT. The antith-
rombotic agents were classified as antiplatelet agents
(e.g., aspirin, clopidogrel), vitamin K-dependent anticoag-
ulants (e.g., warfarin), and direct oral anticoagulants
(DOACs). Delayed postoperative bleeding was defined as
cases where bleeding persisted beyond 24 h after surgery or
when patients had to visit the hospital for hemostatic
intervention due to uncontrolled continuous bleeding. The
procedures included were categorized into extractions,
implants, and other surgeries (such as bone grafting,
alveoloplasty).

Statistical analysis was conducted using SPSS® ver. 29.0
(IBM, Armonk, NY, USA) employing muliple logistic regres-
sion analysis to identify risk factors for delayed post-
operative bleeding.

Results

A total of 118 patients were included in this study,
comprising 54 men and 64 women. The average age was
75.04 (£11.75) years. Patient demographic and clinical
data are presented in Table 1. The included patients were
classified according to their systemic diseases. These were
categorized into cerebrovascular diseases such as cerebral
infarction and cerebral hemorrhage, cardiovascular dis-
eases, hypertension, diabetes, kidney diseases, hyperlip-
idemia, others, and unknown diseases. Patients with
multiple diseases were counted in all relevant categories.
There were 26 patients with cerebrovascular diseases, 73
with cardiovascular diseases, 64 with hypertension, 29 with
diabetes, 10 with kidney diseases, 20 with hyperlipidemia,
10 with other conditions, and 3 with unknown conditions.

A total of 76 patients were taking antiplatelet agents
such as aspirin or clopidogrel, 14 patients were taking
warfarin, 3 patients were taking both aspirin and clopi-
dogrel, and 24 patients were using DOACs. 102 patients
were on a single medication, while 16 patients were on two
medications. Among those taking two medications, 12 were
taking aspirin and clopidogrel, 3 were taking warfarin and
clopidogrel, and one patient was taking clopidogrel and
edoxaban. Regarding the types of procedures performed,
92 patients underwent tooth extraction, 17 had implants
placed, 1 patient had both extraction and implant place-
ment simultaneously, 1 patient had extraction along with
bone graft, and 7 patients underwent other surgeries, such
as alveoloplasty or bone grafting.

Seventy-eight patients underwent invasive procedures
like tooth extraction or implant placement without dis-
continuing antithrombotic agents, while 40 patients dis-
continued the medication for the recommended period
before the procedure. The proportions of continuation and
discontinuation by medication are shown in Fig. 1. Among
the 76 patients taking antiplatelet agents, 59 (77.6 %) un-
derwent the procedure without discontinuation. Of the 14
patients taking vitamin K antagonists, 5 (35.7 %) proceeded
without discontinuing the medication. In the case of
DOACs, 13 out of 24 patients (54.2 %) underwent the
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Table 1  General characteristics of the study sample.
Category Variables Number
Sex M 54
F 64
Age (years) <40 2
40 < x < 50 2
50 < x < 60 2
60 <x <70 28
70 <x < 80 11
80< 43
Underlying Cerebrovascular 26
diseases disease
Cardiovascular 73
disease
Hypertension 64
Diabetes mellitus 29
Chronic kidney 10
disease
Hyperlipidemia 20
Others 10
Unknown 3
Antithrombotics Antiplatelets 80
Vitamin K antagonist 17
(warfarin)
Direct oral 14
anticoagulants
Number of Single 102
antithrombotics
Dual 16
Procedures Extraction 94
Dental implants 18
Others 8
Extents of surgery 1 63
(included tooth
number)
2 32
3 14
4 6
5 1
6 2
Presence of delayed Present 10

bleeding

Abbreviation: M, male; F, female.

procedure without discontinuation. The extent of surgery
was most commonly limited to a single tooth in 63 patients,
followed by 2 teeth in 32 patients, 3 teeth in 14 patients,
and more than 4 teeth in 9 patients. Out of a total of 118
patients, 10 experienced delayed bleeding (8.47 %). Among
these, 8 had not discontinued their antithrombotic agents,
while 2 had (Fig. 2). However, there was no statistically
significant difference in the incidence of postoperative
bleeding between the group that continued antithrombotic
agents and the group that discontinued them (P > 0.05).
The medications taken by the 10 patients who experienced
delayed bleeding were aspirin (1 patient), clopidogrel (2
patients), aspirin and clopidogrel (3 patients), warfarin (3
patients), and warfarin and clopidogrel (1 patient) (Fig. 3).
When examining the continuation/discontinuation rates of
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Maintenance/Discontinuation ratio by medication

Antiplatelet VKA

M Discontinuation

Figure 1

DOAC

]
Antiplatelet + VKA

+
Antiplatelet + DOAC

B Without discontinuation

Continuation and discontinuation by medication. Abbreviation: VKA, vitamin K antagonist.

Postoperative bleeding

VKA

Antiplatelet

M Discontinuation

DOAC Antiplatelet + VKA

m Without discontinuation

Figure 2 Comparison of postoperative bleeding occurrence based on the type of medication. Abbreviation: VKA, vitamin K

antagonist; DOAC, direct oral anticoagulant.

antithrombotic agents by procedures, 67 out of 92 patients
(72.8 %) undergoing tooth extraction proceeded without
discontinuing the medication. In contrast, only 6 out of 17
patients (35.3 %) undergoing implant surgery continued
their medication during the procedure (Fig. 4).

The timing of delayed bleeding occurred on the 1st
postoperative day in 4 patients, the 3rd day in 3 patients,
the 4th day in 1 patient, the 7th day in 1 patient, and the
8th day in 1 patient. For the management of delayed
bleeding, 9 patients achieved hemostasis with gauze biting,
while one patient required hemostatic packing, such as
Surgicel® (Ethicon, Somerville, NJ, USA), and suturing to
achieve hemostasis. The comparison of preoperative
platelet count, PT INR, and aPTT values between the
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groups based on whether the medication was discontinued
did not reveal any statistically significant differences be-
tween the groups. Similarly, the comparison of the same
values according to the presence or absence of post-
operative bleeding also showed no statistically significant
differences between groups (Table 2).

Logistic regression analysis was performed to investigate
potential risk factors that could affect delayed post-
operative bleeding, including the discontinuation of
antithrombotic agents, the interaction between drug
agents and cessation, the type of antithrombotic agents,
and the extent of surgery, platelet count, PT INR, and aPTT.
No variables were found to have a statistically significant
association with delayed postoperative bleeding at the
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Maintenance/Discontinuation ratio by procedures

67
25 |
Ext

Figure 3  The proportion of patients who continued or discontinued antithrombotic medication before surgery based on the type
of procedure. Abbreviation: Ext, extraction.

11
6
4
-~ . ' )
mm S

Implant Others Ext+ implant Ext+ others

M Discontinuation M Without discontinuation

Postoperative bleeding

Extraction Implant Others

M Discontinuation M Without discontinuation

Figure 4 A chart categorizing patients with delayed postoperative bleeding based on the procedure and medication discon-
tinuation status.

Table 2 Comparison of blood test results between groups based on medication discontinuation and postoperative bleeding
occurrence.

Group Number Platelet (K/ul) PT INR aPTT(s)

Mean + SD Mean + SD Mean + SD
Discontinuation 78 191.40 £ 54.55 1.40 £ 0.69 41.95 + 12.24
Continuation 40 202.37 + 55.43 1.15 £+ 0.41 38.60 + 7.76
No postoperative bleeding 108 202.26 + 56.18 1.22 + 0.51 39.42 + 9.09
Postoperative bleeding 10 166.89 + 56.70 1.32 + 0.67 41.90 + 13.06

Abbreviation: K, x10%; s, seconds; PT INR, prothrombin time and international normalized ratio; aPTT, activated partial thromboplastin
time; SD, standard deviation.
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P < 0.05. However, platelet count exhibited a borderline
significance (P = 0.069), suggesting a potential role in
bleeding risk. The interaction between procedure and
discontinuation of medication demonstrated a trend to-
ward increased bleeding risk (Exp(B) = 1.57), which war-
rants further investigation in larger studies (Table 3).

Discussion

In South Korea, as life expectancy increases and the pop-
ulation ages rapidly, the number of people aged 65 and
older is rising. With the growing elderly population, there is
also an increasing demand for procedures such as tooth
extractions and implants in dental clinics. One of the
challenges with elderly patients is that they have a higher
prevalence of systemic diseases compared to younger pa-
tients, which can affect the occurrence of surgical com-
plications and hinder bone healing.® In a study of patients
who underwent outpatient surgeries such as extractions
and implants, 356 out of 6252 patients were aged 65 and
older, and among these 356 elderly patients, 239 (67.13 %)
had at least one underlying condition.” Elderly patients
often take various medications due to their underlying
conditions. Among these medications, antithrombic agents
can affect the process and outcomes of invasive dental
procedures, such as surgical extractions, dental implants,
and bone grafts, which are routinely performed in dental
clinics.® However, there is a lack of standardized data on
the bleeding risk associated with dental surgeries in pa-
tients taking these antithrombic agents." Previously,
antithrombotic agents were discontinued for the duration
recommended by guidelines before performing invasive
procedures. However, more recently, the focus has shifted
to the potential risk of thromboembolic events that may
occur if these medications are discontinued.*® Patients
taking oral antithrombotic agents often have various life-
threatening conditions such as atrial fibrillation, a history
of angina or myocardial infarction, coronary artery disease
prevention, the presence of coronary stents, or ischemic
cerebrovascular  accidents.®'®  Discontinuing  antith-
rombotic agents can increase thromboembolic risk, which
may sometimes lead to fatal outcomes.'® Dentists face
situations where they must assess both the thromboembolic
risk associated with discontinuing antithrombotic agents
and the risk of bleeding during or after surgery when
treating patients who are taking these medications."’

Table 3  Results of multiple logistic regression analysis.
Variables Wald P value Exp(B)
Discontinuation_Procedure 2.696 0.101 1.570
Drug 1.153 0.283 0.391
Range of operation 1.183 0.276 0.986
Platelet cound 3.299 0.069 0.986
PT INR 0.015 0.903 1.183
aPTT 0.425 0.515 1.042

Abbreviation: Discontinuation_Procedures, interaction between
medication discontinuation and procedure; Drug, kinds of
antithrombotics; PT INR, prothrombin time and international
normalized ratio; aPTT, activated partial thromboplastin time.
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This study retrospectively evaluated whether continuing
antithrombotic therapy in patients undergoing oral sur-
geries such as tooth extractions and implant placements
increases the risk of postoperative bleeding. Among 118
patients, 78 continued antithrombotic agents, while 40
followed the recommended cessation period. Postoperative
delayed bleeding occurred in 10 patients, with no statisti-
cally significant difference in the incidence between the
two groups. Overall, 8.47 % of patients experienced
delayed postoperative bleeding. In the group that did not
discontinue medication, 8 out of 78 patients (10.3 %)
experienced bleeding, while in the group that discontinued
medication, 2 out of 40 patients (5 %) experienced
bleeding. However, there were no significant statistically
differences between groups.

The largest number of patients were those taking anti-
platelet agents. Among them, 59 patients did not discon-
tinue the medication before the procedure, while 17
patients did. Of the 59 patients who did not discontinue the
medication, 6 experienced postoperative bleeding
(10.17 %), but hemostasis was achieved with gauze biting.
There were 14 patients on warfarin and 3 patient taking
both antiplatelet agents and warfarin. Among these 14
patients, postoperative bleeding occurred in 2 patients who
discontinued the medication and in one patient who did
not. Notably, the patient taking both antiplatelet agents
and warfarin required flap elevation and suturing for he-
mostasis, as gauze biting alone was insufficient. Among
patients on DOACs, there was no delayed postoperative
bleeding regardless of whether the medication was dis-
continued or not. Although there was no statistically sig-
nificant difference based on the type of medication, it is
believed that the characteristics of DOACs, such as their
short onset and half-life, played a role in these outcomes.
In a systemic review analyzing the risk of bleeding in pa-
tients receiving anticoagulant therapy during implant
treatment, it was concluded that anticoagulant therapy
does not increase the risk of postoperative bleeding if
appropriate local hemostatic measures are taken. Addi-
tionally, it was reported that vitamin K antagonists tend to
increase postoperative bleeding more than DOACs."? In our
study, although there was no statistically significant dif-
ference in the risk of postoperative bleeding depending on
the medication, no delayed postoperative bleeding
occurred in patients taking DOAC. This is thought to be
related to the shorter duration of the drug’s effect.
Although it was another limited case-controlled study, one
report stated that it is possible to safely perform sinus
lifting using the lateral window approach, which was
considered relatively difficult and associated with a higher
risk of bleeding, in patients taking DOACs.'*

No variables in this analysis reached statistic significant
threshold of P < 0.05 in association with delayed post-
operative bleeding. However, platelet count showed a
borderline significant, indicating a careful approach when
considering discontinuation of antithrombotics in patients
with lo platelet counts. The interaction between medication
cessation and procedure type demonstrated a trend toward
an increased risk of delayed bleeding (Exp(B) = 1.57),
highlighting a potential area for future investigation. This
study also found no significant correlation between post-
operative bleeding and whether antithrombotic agents were
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discontinued in patients taking various medications. Among
the 10 patients who experienced bleeding, hemostasis was
achieved using simple hemostatic measures, and no post-
operative complications occurred. This showed similar re-
sults to previous studies.®'*!°

The limitations of this study include the relatively small
number of patients, the wide range of surgical procedures
involved, and the variety of medications included. Future
studies that include a larger number of patients and control
for various variables could provide practical clinical
guidelines for dentists treating patients on antithrombotic
medications.

This study provides evidence that continuing antith-
rombotic therapy during dental surgeries, such as tooth
extractions and implants, does not significantly increase
the risk of delayed postoperative bleeding. These findings
suggest that for many patients, discontinuing these medi-
cations may not be necessary, thus avoiding the potential
thromboembolic risks associated with medication cessa-
tion. However, larger studies with more controlled vari-
ables are necessary to confirm these findings and further
guide clinical decision-making.

In conclusion, dental practitioners can more confidently
proceed with oral surgeries in patients taking antith-
rombotic medications, particularly when procedures are
minimally invasive and limited to a narrow surgical field. In
addition, when deciding whether to discontinue the
antithrombotic drugs, the patients’ systemic disease, gen-
eral condition, and bleeding risk of the procedure must be
comprehensively considered.
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