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ภาวะแทรกซ้อนภายหลังการทำ�ศัลยกรรมขนาดเล็กในช่องปาก
ในผู้ป่วยที่รับยาต้านการเกิดลิ่มเลือดชนิดรับประทาน
ปรีชา เจษฎาชัย*  สุภาพร วิริยะจิรกุล*  วราวุธ อัมพรวิโรจน์กิจ**  อุษาศิริ ศรีสกุล***
บทคัดย่อ
วัตถุประสงค์: เพื่อเปรียบเทียบอัตราการเกิดภาวะเลือดออก และอัตราการเกิดภาวะแทรกซ้อนทางระบบ
จากการทำ�ศัลยกรรมขนาดเล็กในช่องปาก ระหว่างผู้ป่วยที่หยุดยาและไม่หยุดยาต้านการเกิดลิ่มเลือด
วัสดุอุปกรณ์และวิธีการ: การศึกษาเชิงสังเกตการณ์แบบย้อนหลังจากเวชระเบียนผู้ป่วยที่โรงพยาบาล
ตากสิน ระหว่าง มกราคม 2560 ถึง ธันวาคม 2561 โดยบันทึกข้อมูลในผู้ป่วยที่เข้าทำ�ศัลยกรรมขนาดเล็ก
ในช่องปาก และมีประวัติการหยุดยา หรือไม่หยุดยาต้านการเกิดลิ่มเลือด ก่อนทำ�หัตถการ และมีข้อมูลติดตาม
การเกิดภาวะแทรกซ้อนหลังทำ�หัตถการ ได้แก่ ภาวะเลือดออก และโรคกล้ามเนื้อหัวใจขาดเลือด หรือโรคหลอด
เลือดสมอง
ผลการทดลอง: จำ�นวนผู้ป่วย ทั้งหมด 574 คน มีอายุเฉลี่ย 66.89 ± 10.63 ปี และร้อยละ 54.20
เป็นเพศชาย ผู้ป่วยส่วนใหญ่มีประวัติเป็นโรคความดันโลหิตสูง (ร้อยละ 68.30) โรคเบาหวานชนิดที่ 2 (ร้อยละ
48.60) ใช้ยาแอสไพรินเดี่ยว (ร้อยละ 77.40) เข้ารับการถอนฟัน (ร้อยละ 92.70) และหยุดยาต้านการเกิด
ลิ่มเลือดก่อนทำ�หัตถการ (ร้อยละ 54.18) ผลการวิเคราะห์พบว่า ผู้ป่วยที่ ไม่หยุดยาต้านการเกิดลิ่มเลือด
มีอบุ ตั กิ ารณ์เกิดภาวะเลือดออกหลังทำ�หัตถการใกล้เคียงกับผูป้ ว่ ยทีห่ ยุดยาต้านการเกิดลิม่ เลือด (ร้อยละ 1.14 และ
1.29 ตามลำ�ดับ) และมีค่า adjusted OR เท่ากับ 0.446 (95% CI 0.080-2.494 และ p = 0.358) ในทางกลับกัน
พบว่า ผู้ป่วยที่หยุดยาต้านการเกิดลิ่มเลือดมีแนวโน้มเล็กน้อยต่อการเกิดภาวะแทรกซ้อนทางระบบ หลังการทำ�
หัตถการ มากกว่าผู้ป่วยที่ ไม่หยุดยาต้านการเกิดลิ่มเลือด (ร้อยละ 2.57 และ 1.90 ตามลำ�ดับ) และมีค่า
adjusted OR เท่ากับ 1.422 (95% CI 0.454–4.452 และ p = 0.545)
สรุป: การไม่หยุดยาต้านการเกิดลิ่มเลือดไม่เพิ่มความเสี่ยงต่อการเกิดภาวะเลือดออกหลังการทำ�หัตถการ
อย่างไรก็ตาม การหยุดยาต้านการเกิดลิ่มเลือดอาจเพิ่มความเสี่ยงต่อการเกิดภาวะลิ่มเลือดอุดตันในหลอดเลือด
ดังนั้น ควรประเมินความเสี่ยงและประโยชน์ของผู้ป่วยแต่ละรายอย่างรอบคอบก่อนพิจารณาการหยุดยาต้านการ
เกิดลิ่มเลือดก่อนทำ�หัตถการ
คำ�สำ�คัญ: ยาต้านการเกิดลิม่ เลือด ยาต้านการแข็งตัวของเลือด ยาต้านเกล็ดเลือด ศัลยกรรมขนาดเล็กในช่องปาก
ภาวะลิ่มเลือดอุดตันในหลอดเลือด ภาวะแทรกซ้อนทางระบบ
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Postoperative Complications from Oral Minor Surgery in
Patients on Oral Antithrombotic Drugs
Preecha Chesdachai* Supaporn Viriyajirakul* Warawut Umpornwirojkit**
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Abstract
Objectives: To compare of bleedings and systemic complications after minor oral surgery
between patients with interrupted antithrombotic drugs (IAT) and continued antithrombotic drugs
(CAT)
Materials and Methods: An observational retrospective cohort study retrieved from patient
medical records at Taksin hospital between January 2017 to December 2018. Data were collected
from patients who underwent oral minor surgery with a history of IAT or CAT perioperatively. Postoperative complications including bleeding, myocardial infarction, and stroke, were evaluated.
Results: A total of 574 patients, (54.2% male) with mean age of 66.89 ± 10.63 years old.
were included. In general, there were patients with hypertension (68.30%), type 2 diabetes mellitus
(48.60%), aspirin monotherapy (77.40%), dental extraction (92.70%) and IAT (54.18%). The results
showed that patients in the CAT group had a similar incidence of post-operative bleedings to the
IAT group (1.14 vs. 1.29%, respectively) with an adjusted OR of 0.446 (95% CI 0.080–2.494, p = 0.358).
In contrast, the IAT group had a slight trend without statistical significance towards post-operative
systemic complications compared with CAT group (2.57 vs. 1.90%, respectively) with an adjusted
OR of 1.422 (95% CI 0.454–4.452, p = 0.545).
Conclusions: Continuing the antithrombotic drugs did not increase the post-operative bleeding
risk. However, interrupting the antithrombotic drugs may influence the risk of systemic complications.
Therefore, any individual patient should be carefully assessed for the risks and benefits of
antithrombotic drugs before consideration of perioperative antithrombotic interruption.
Keywords: antithrombotic drug, anticoagulants, antiplatelets, oral minor surgery, thromboembolism,
systemic complication
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Introduction
Due to increasing life expectancy, patients
who are taking oral antithrombotic drugs for
prevention of cardiovascular events and undergoing
dental extraction have been increased. Dental
providers must consider the actual risks of
post-operative bleedings and thromboembolic
complications from any potential interaction
between oral minor surgery and antithrombotic
therapy. This is a dilemma for dental providers
whether to continue or discontinue antithrombotic
drugs perioperatively and what is the best
decision-making process.
Aspirin (acetylsalicylic acid; ASA) is a
nonsteroidal anti-inflammatory drug (NSAIDs).
It also has an antiplatelet activity by inhibiting
platelet aggregation that induced from
thromboxane A2. Based on this function, it is
indicated for primary or secondary prevention
of cardiovascular diseases.(1,2) Clopidogrel
is an antiplatelet drug that irreversibly binds
to platelet purinergic P2Y12 receptor which is
activated by adenosine diphosphate (ADP).
Like ASA, clopidogrel is indicated mainly for
secondary prevention of atherothrombotic
diseases. (3) Warfarin, an oral vitamin K
antagonist (VKA), prolongs prothrombin time by
antagonizing the vitamin K-dependent clotting
factors (II, VII, IX, X). (4) Warfarin is the most
common oral anticoagulant used for prevention
and treatment of thromboembolisms, such as
atrial fibrillation, mechanical heart valve, and
venous thromboembolism. (5,6)
The dental procedure is classified under a
minor surgery, which the risk of thromboembolisms
associated with discontinuation of the
antithrombotic drugs is low and the risk of
24

bleedings is far out-weight when continuing the
antithrombotic drugs. (7-12) Warfarin has a long
half-life of 48 to 72 hours and a delay-onset
of 76 to 96 hours after cessation as well as
re-initiation of the treatment. (13-21) Dual
antiplatelet (DAPT) combined of low-dose ASA
and one P2Y12 inhibitor (clopidogrel, ticagrelor
or prasugrel), which is recommended as a first-line
treatment for secondary prevention in patients
with coronary artery disease. (22,23) There are
studies in dental procedures concluded that the
risk of thromboembolic events from discontinuation
of ASA or DAPT is more harm than the risk of
post-operative bleedings from the continuation
of antiplatelets. (10,11) Additionally, discontinuation
of ASA or DAPT particularly clopidogrel is not
recommended in the setting of dental procedures.
(24,25)
This study aimed to compare the incidences
of post-operative complications including bleedings
and systemic complications between patients
with interrupted antithrombotic drugs and continued
antithrombotic drugs.
Materials and methods
Study design and population:
We conducted an observational retrospective
cohort study by retrieving data from electronic
medical records of all patients who aged at least
18 years old, underwent minor oral surgery, and
received oral antithrombotic drugs between
January 2017 to December 2018 at Taksin
hospital. The study protocol was approved by
the Bangkok metropolitan administration human
research ethic committee (BMAHREC) No.S007h/
63 22 May 2020. Patients were categorized into
two groups as interrupted antithrombotic drug
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(IAT) groups as and continued antithrombotic
drug (CAT) group. Antithrombotic drugs in this
study included antiplatelets (ASA or clopidogrel),
or anticoagulant (warfarin). The IAT group
referred to patients with discontinuation of an
antithrombotic drug at least 3 days before minor
oral surgery for ASA or clopidogrel, or at least
1 day for warfarin. The CAT group referred to
patients with continuation of ASA, clopidogrel,
or warfarin before and on the day of minor oral
surgery without any interruption. The minor oral
surgery was defined as tooth extraction, surgical
removal, and torectomy. All patients were given a
post-operative self-care instruction by continuing
to bite on the gauze pack for 1 hour to stop
bleeding and taking good care of oral hygiene. In
the case of patients on warfarin, surgical wounds
were applied with local hemostatic agents, such
as oxidized regenerated cellulose, and sutured
with silk 3-0.
Outcomes:
Primary outcome was frequency of postoperative bleeding defined as any level of bleedings
that occurred immediately after surgical procedures
or up to 3 days after surgery. Bleeding definition
and classification were modified from the bleeding
academic research consortium (BARC) (26,27),
as followed: Level 1 is any bleeding that stopped
spontaneously without any additional treatment;
Level 2 is any bleeding that required additional
treatment by a health care professional with
materials or tools, such as stitches to stop the
bleed within 10 minutes on an observation; Level
3 is any overt bleeding that required additional
wound suture with hospitalization for blood
transfusion and intravenous fluid resuscitation.

Secondary outcomes were systemic complication
events including myocardial infarction or stroke
that occurred after dental surgery within 30 days
or longer.
Statistical analysis:
The baseline characteristics of patients
with IAT and CAT were analyzed using the
independent student t-test for continuous variables
and the Chi-square test for categorical variables.
Multiple logistic regression was conducted for
comparing the risk of bleedings or systemic
complications after surgery between two groups
and calculated for odds ratio (OR) with 95%
confidence intervals at alpha value of 0.05 (twosided). Potential covariates were controlled in the
models, such as age, sex, medical history, dental
procedures, antithrombotic drugs. All the analyses
were performed by a statistical computer software.
Results
Patients:
A total of 574 patients were identified with
a history of minor oral surgery and a prescription
of antithrombotic drugs. Followed-up data of
post-operative complications were available for
all patients. Antithrombotic drugs uses were
categorized as IAT group in 54.18%, and CAT
group in 45.82% of patients. The characteristics
of age, sex, medical history, antithrombotic drug
regimens with warfarin dose, international normalized
ratio (INR), and dental procedures are shown in
table 1.
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Table 1. Patient Characteristics at Baseline.
Characteristics

			
Age – year (mean ± SD)*
Male sex – no. (%)†
Medical history – no. (%)†
Type 2 diabetes mellitus
Hypertension
Coronary artery disease
Stroke
Atrial fibrillation
Heart valve disease
Hyperlipidemia
Renal failure
Neurologic disease
Antithromboticregimens – no. (%)†
Aspirin
Clopidogrel
Warfarin
Aspirin + Clopidogrel
Aspirin + Warfarin
Warfarin (n = 80)*
Dose (mg/week) - mean ± SD
INR - mean ± SD
Dental procedures – no. (%)†
Tooth extraction
Surgical removal
Torectomy

Total
IAT
CAT
p-value
(n = 574)
(n = 311)
(n = 263)
66.89 ± 10.63 66.70 ± 10.88 67.11 ± 10.34 0.640
311 (54.20) 164 (52.70) 147 (55.90) 0.449
279 (48.60)
392 (68.30)
123 (21.40)
117 (20.40)
45 (7.80)
18 (3.10)
217 (37.80)
41 (7.10)
109 (19.00)

147 (47.30)
211 (67.80)
72 (23.20)
64 (20.60)
27 (8.70)
10 (3.20)
100 (32.20)
25 (8.00)
60 (19.30)

132 (50.20)
181 (68.80)
51 (19.40)
53 (20.20)
18 (6.80)
8 (3.00)
117 (44.50)
16 (6.10)
49 (18.50)

0.485
0.802
0.274
0.899
0.414
0.905
0.002
0.365
0.840

444 (77.40)
25 (4.40)
71 (12.40)
25 (4.40)
9 (1.60)

246 (79.10)
14 (4.50)
35 (11.30)
8 (2.60)
8 (2.60)

198 (75.30)
11 (4.20)
36 (13.70)
17 (6.50)
1 (1.40)

0.277
0.852
0.377
0.023
0.035

22.47 ± 9.84 16.92 ± 8.07
2.05 ± 0.84 2.10 ± 0.90

0.021
0.800

285 (91.60)
1 (0.30)
27 (8.70)

0.297
0.905
0.234

20.21 ± 9.50
2.07 ± 0.86
532 (92.70)
2 (0.30)
43 (7.50)

249 (93.90)
1 (0.40)
16 (6.10)

IAT: interrupted antithrombotic drugs; CAT: continued antithrombotic drugs; SD: standard deviation; no.:
number of patients; INR: international normalized ratio; N/A: not available; *Independent t-test; †ChiSquare test.
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The total mean age was 66.89 ± 10.63
years old, which was similar to the both groups
(p = 0.640). Almost half of patients were male in
both groups (p = 0.449). A significantly higher
proportion of patients with CAT had hyperlipidemia
(p = 0.002). Antithrombotic regimens seemed to
be similar in both groups. There were slightly
more patients in the CAT group had ASA combined
with clopidogrel (p = 0.023), although the IAT
group had a slightly higher proportion of ASA
combined with warfarin (p = 0.035). Warfarin was
prescribed in 80 patients (13.94%), 43 patients
were in the IAT group and 37 patients were in
the CAT group. In addition, the mean warfarin
weekly dose in the IAT group was higher than
the CAT group with a statistical difference
(22.47 ± 9.84 vs. 16.92 ± 8.07 mg/week,
respectively, p = 0.021). However, the mean INR
was comparable between IAT and CAT groups
(2.05 ± 0.84 and 2.10 ± 0.90, respectively,
p = 0.800). More than 90 percent of patients in
both groups had tooth extraction. There were
similar proportions of patients in the both groups
underwent surgical removal or torectomy.
Outcomes:
The Incidence of postoperative bleedings
was reported in 7 patients (1.20%) as shown in
table 2. Comparison of post-operative bleedings
between the IAT and CAT groups was analyzed
by using the Chi-square test. The result revealed
no statistically significant difference between the
IAT and the CAT groups [4/311 (1.29%) vs. 3/263
(1.14%), respectively, p = 0.874]. However, there
was a trend for more pronounced post-opertaive
bleedings in patients who interrupted warfarin
(4/80 patients, 5.00%) than continued warfarin
(2/80 patients, 2.50%), and continued antiplatelets
(1/503 patients, 0.20%), respectively. The most
frequent bleedings were classified in level 2 (4/7
patients), 2 patients interrupted warfarin, 1 patient

continued warfarin, and another patient continued
antiplatelets. All patients who experienced postoperative bleedings were received re-sutured and
packed with surgicel. There were 2 patients who
had bleedings in level 3 and were admitted into
the hospital and given additional treatments with
transamine mouth rinse and wound stenting.
Additionally, there was 1 patient who continued
warfarin and had an INR level of 2.00 before
undergoing torectomy, experienced bleeding level
2 that was successfully managed by re-sutured,
packed with surgicel, and transamine mouth rinse.
Incidence of total systemic complications
after minor oral surgery was 2.26% (13/574). The
incidence of stroke (7/574, 1.22%) and myocardial
infarction (6/574, 1.05%) were similar as shown
in table 2. All systemic complication events found
in patients who were taking antiplatelets. The
incidence of systemic complications in patients
who interrupted antiplatelets compared with
patients who continued antiplatelets was not
statistically significant [8/503 (1.59%) vs. 5/503
(0.99%), respectively, p = 0.625]. The incidence of
myocardial infarction in patients who interrupted
antiplatelets was low, yet tended to be higher
than patients who continued antiplatelets without
statistically significant difference [4/503 (0.80%)
vs. 2/503 (0.40%), respectively, p = 0.695]. The
comparison of stroke events between patients
who interrupted and continued antiplatelets was
similar without statistical significance [4/503
patients (0.80%) vs. 3/503 patients (0.60%),
respectively, p = 1.000]. For time to systemic
complication events, mostly occurred in duration
of longer than 30 days after minor oral surgery.
The systemic complications that occurred within
30 days after procedure were myocardial infarctions
which were recorded from 2 patients, one patient
interrupted antiplatelets and another patient
continued antiplatelets.
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Table 2. Incidence of Post-operative Complications and Antithrombotic Drugs.
			
Aspirin or Clopidogrel
Warfarin
Post-operative
Total
(n = 503)		
(n = 80)
Complications
(n = 574) Interrupted Continued p-value Interrupted Continued p-value
Bleedings – no. (%)*
7 (1.20) 0
1 (0.20) 0.451 4 (5.00) 2 (2.50) 0.681
Bleeding level – no. (%)*†				
0.451			
0.776
		 Level 1
1 (0.20) 0
0		
1 (1.25) 0
		 Level 2
4 (0.70) 0
1 (0.20)		
2 (2.50) 1 (1.25)
		 Level 3
2 (0.35) 0
0		
1 (1.25) 1 (1.25)		
Dental procedures – no. (%)*
		 Tooth extraction
6 (1.05) 0
1 (0.20) N/A 4 (5.00) 1 (1.25) 0.333
Surgical removal
0
0
0
N/A 0
0
N/A
Torectomy
1 (0.20) 0
0
N/A 0
1 (1.25) 0.333
Bleeding Management*–
no. (%)*
7 (1.22) 0
1 (0.20) 0.451 4 (5.00) 2 (2.50) 0.681
Re-sutured
7 (1.22) 0
1 (0.20) 0.451 4 (5.00) 2 (2.50) 0.509
Pack with surgicel
2 (0.35) 0
0
N/A 1 (1.25) 1 (1.25) 1.000
Transamine mouth rinse 2 (0.35) 0
0
N/A 1 (1.25) 1 (1.25) 1.000
Systemic Complications –
no. (%)*
13 (2.26) 8 (1.59) 5 (0.99) 0.625 0
0
N/A
Myocardial infarction –
no. (%)*
6 (1.05) 4 (0.80) 2 (0.40) 0.695 0
0
N/A
After procedure < 30 days 2 (0.35) 1 (0.20) 1 (0.20) 0.713 0
0
N/A
After procedure > 30 days 4 (0.70) 3 (0.60) 1 (0.20)		
0
0
N/A
Stroke – no. (%)*
7 (1.22) 4 (0.80) 3 (0.60) 1.000 0
0
N/A
After procedure < 30 days 0
0
0
1.000 0
0
N/A
After procedure > 30 days 6 (1.05) 3 (0.60) 3 (0.60)		
0
0
N/A
Unknown
1 (0.20) 1 (0.20) 0		
0
0
N/A
no.: number of patients; N/A: not available; *Chi-Square test or Fisher’s Exact test as appropriate;
†Postoperative bleeding level – level 1 is bleeding that stopped spontaneously without any additional
treatment; Level 2 is bleeding that required additional treatment by a health care professional with
materials or tools such as stitches to stop the bleed within 10 minutes observation; Level 3 is overt
bleeding that required additional wound suture with hospitalization for blood transfusion and intravenous
fluid resuscitation.
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In the table 3 showed multivariate analysis
of post-operative complications. Results found
that the CAT group was not associated with an
increased risk of bleedings after minor oral surgery
(adjusted OR 0.446, 95% CI 0.808–2.494, p = 0.358).
In contrast, the IAT group had a small trend of
increased systemic complications without statistical

significance (adjusted OR 1.422, 95% CI 0.454–
4.452, p = 0.545). Similarly, the systemic complication risks in patients with IAT had small trends
without statistical significances to increase
myocardial infarction (adjusted OR 1.583, 95%CI
0.279–8.986, p = 0.604), and stroke (adjusted OR
1.241, 95%CI 0.265–5.814, p = 0.784).

Table 3. Multivariable Analysis for Post-operative Complications.
Post-operative Complications No. (%)
				
Bleedings
Total (n = 574)
7 (1.20)
Interrupted (n = 311)
4 (1.29)
Continued (n = 263)
3 (1.14)
Systemic complications
Total (n = 574)
13 (2.26)
Interrupted (n = 311)
8 (2.57)
Continued (n = 263)
5 (1.90)
Myocardial infarction
Total (n = 574)
6 (1.05)
Interrupted (n = 311)
4 (1.29)
Continued (n = 263)
2 (0.76)
Stroke
Total (n = 574)
7 (1.20)
Interrupted (n = 311)
4 (1.32)
Continued (n = 263)
3 (1.14)

OR*
(95% CI)

Adjusted OR†
(95% CI)

p-value

1.129 (0.250 – 5.091) 1.227 (0.213 – 7.058) 0.819
0.886 (0.196 – 3.993) 0.446 (0.080 – 2.494) 0.358

1.362 (0.440 – 4.216) 1.422 (0.454 – 4.452) 0.545
0.734 (0.237 – 2.271) 0.682 (0.218 – 2.138) 0.511

1.700 (0.309 – 9.358) 1.583 (0.279 – 8.986) 0.604
0.588 (0.107 – 3.237) 0.597 (0.104 – 3.425) 0.563

1.129 (0.250 – 5.091) 1.241 (0.265 – 5.814) 0.784
0.886 (0.196 – 3.993) 0.815 (0.172 – 3.865) 0.797

No.: number of patients; OR: odds ratio; CI: confidence interval; *simple logistic regression; †Multiple
logistic regression with adjusted for antithrombotic drugs, dental procedures, age, sex, and medical
history.
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Univariate analysis of post-operative
bleedings as shown in table 4. The analyses
demonstrated that warfarin was a statistically
significant risk factor that associated with
increased post-operative bleedings (OR 46.338,
95% CI 5.492-390.990, p < 0.001), which was
stronger than ASA (OR 0.471, 95% CI 0.006 0.391, p = 0.005). Interestingly, atrial fibrillation
demonstrated astatistically significant association
with increased post-operative bleedings (OR
9.375, 95% CI 2.031-43.277, p = 0.004). This
result might be influenced by the highly frequent
warfarin use for atrial filbrillation. There were 3
post-operative bleeding events from patients with
atrial fibrillation and taking warfarin. Overall, the
INR levels revealed no statistically significant

association with post-operative bleedings. However,
when compared with INR in subtherapeutic
levels of less or equal to 1.99 as reference, the
INR levels in therapeutic ranges of 2.00 to 2.49
seemed to have a slightly higher risk of postoperative bleedings without statistical siginificance
(OR 6.643, 95% CI 0.634–69.621, p = 0.114) than
the INR in supratherapeutic levels of higher or
equal to 3.00 (OR 6.200, 95% CI 0.332-115.918,
p = 0.222), and the INR in therapeutic levels of
2.50 to 2.99 (OR 2.385, 95% CI 0.138-41.079,
p = 0.550), respectively. In addition, comorbid
conditions that found no association with postoperative bleedings included heart valve disease,
hyperlipidemia, and chronic kidney disease.

Table 4. Univariate Analysis for Post-operative Bleedings.
Risk Factors

Bleeding No Bleeding
OR†
			
(n = 7)
(n = 567)
(95% CI)
Continued antithrombotic drug – no. (%) 3 (42.86)
260 (45.86) 0.886 (0.196–0.993)
		 ASA
1 (14.29)
		 Warfarin
2 (28.57)		
Dental procedures – no. (%)
Tooth extraction
6 (85.71)
526 (92.77) 0.468 (0.055–3.978)
Surgical removal
0
2 (100.00) N/A
Torectomy
1 (14.29)
42 (7.42) 2.079 (0.245–17.677)
Antithrombotic regimens – no. (%)
Aspirin
1 (14.29)
443 (78.13) 0.471 (0.006–0.391)
Clopidogrel
0
25 (4.41) N/A
Warfarin
6 (85.71)
65 (11.46) 46.338 (5.492–390.990)
Aspirin + Clopidogrel
0
25 (4.41) N/A
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p-value
0.874

0.487
N/A
0.503
0.005
N/A
< 0.001
N/A
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Table 4. (cont.)
Risk Factors

Bleeding
(n = 7)
(n = 6)
2.55 ± 1.39

No Bleeding
OR†
(n = 567)
(95% CI)
(n = 63)
2.02 ± 0.79 1.819 (0.783–4.229)

p-value

			
Warfarin
INR - mean ± SD
0.164
INR level – no. (%)
<1.99
1 (16.67)
31 (49.21) reference
2.00 – 2.49
3 (50.00)
14 (22.22) 6.643 (0.634–69.621) 0.114
2.50 – 2.99
1 (16.67)
13 (20.63) 2.385 (0.138–41.079) 0.550
> 3.00
1 (16.67)
5 (7.94) 6.200 (0.332–115.918) 0.222
Warfarin dose (mg/week) mean ± SD
20.60 ± 10.99 20.16 ± 9.46 1.005 (0.913–1.106) 0.923
Age – year (mean ± SD)
63.57 ± 7.09 66.93 ± 10.66 0.973 (0.914–1.037) 0.402
Male sex – no. (%)
5 (71.43)
306 (53.97) 0.469 (0.090–2.437) 0.368
Medical history – no. (%)
Type 2 diabetes mellitus
1 (14.29)
278 (49.03) 0.173 (0.021–1.448) 0.106
Hypertension
3 (42.86)
389 (68.61) 0.343 (0.076–1.550) 0.164
Coronary artery disease
1 (14.29)
122 (21.52) 0.608 (0.073–5.098) 0.646
Stroke
0
117 (20.63) N/A
N/A
Atrial fibrillation
3 (42.86)
42 (7.41) 9.375 (2.031–43.277) 0.004
Heart valve disease
1 (14.29)
17 (3.00) 5.392 (0.615–47.289) 0.128
Hyperlipidemia
4 (57.14)
213 (37.57) 2.216 (0.491–9.997) 0.301
Chronic kidney disease
1 (14.29)
40 (7.05) 2.196 (0.258–18.687) 0.472
Neurologic disease
1 (14.29)
108 (19.05) 0.708 (0.084–5.945) 0.751
OR: odds ratio; CI: confidence interval; no.: number of patients; INR: international normalized ratio; SD:
standard deviation; reference: bleeding events from patients with INR < 1.99 (the lowest range) was
set as a comparator when calculated OR for the higher INR levels; N/A: not available; †simple logistic
regression.
The univariate analysis of post-operative
systemic complications as shown in table 5. We
found no statistically significant association of
interrupted antiplatelets to increase the postoperative systemic complications (OR 1.362, 95%
CI 0.440-4.216, p = 0.592). However, ASA tended
to have a higher risk of post-operative systemic
complications without statistical significance

(OR 3.583, 95% CI 0.462-27.820, p = 0.222) than
clopidogrel (OR 1.865, 95% CI 0.233-14.934,
p = 0.557). Additionally, there were some variables
that found no associations with increased postoperative systemic complications included IAT,
ASA, clopidogrel, type 2 diabetes mellitus,
hypertension, coronary artery disease, heart
valve disease, and hyperlipidemia.
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Table 5. Univariate Analysis for Post-operative Systemic Complications.
Risk Factors

Systemic No Systemic OR†
			
Complication Complication (95% CI)
			
(n = 13)
(n = 561)
Interrupted antithrombotic drug - no.(%) 8 (61.54)
260 (54.01) 1.362 (0.440-4.216)
		 Aspirin
7 (58.33)
Clopidogrel
1 (7.69)			
Antithrombotic regimens – no. (%)
Aspirin
12 (92.31) 432 (77.01) 3.583 (0.462-27.820)
Clopidogrel
1 (7.69)
24 (4.28) 1.865 (0.233-14.934)
Warfarin
0
71 (12.66) N/A
Aspirin + Clopidogrel
0
25 (4.46) N/A
Aspirin + Warfarin
0
9 (1.60) N/A
Dental procedures – no. (%)
Tooth extraction
13 (100.00) 519 (92.51) N/A
Surgical removal
0
2 (0.36) N/A
Torectomy
0
43 (7.68) N/A
Male sex – no. (%)
9 (69.23)
302 (53.83) 0.518 (0.158-1.703)
Age – year (mean ± SD)
64.46 ± 9.947 66.94 ± 10.65 0.980 (0.933-1.028)
Medical history – no. (%)
Type 2 diabetic mellitus
8 (61.54)
271 (48.31) 1.712 (0.553-5.298)
Hypertension
9 (69.23)
383 (68.27) 1.046 (0.318-3.441)
Coronary artery disease
3 (23.08)
120 (21.39) 1.102 (0.299-4.069)
Stroke
1 (7.69)
116 (20.68) 0.320 (0.041-2.484)
Atrial fibrillation
0
45 (8.02) N/A
		 Heart valve disease
1 (7.69)
17 (3.03) 2.667 (0.328-21.697)
Hyperlipidemia
6 (46.15)
211 (37.61) 1.422 (0.472-4.287)
Chronic kidney disease
0
41 (7.31) N/A
Neurologic disease
1 (7.69)
108 (19.25) 0.350 (0.045-2.717)

p-value

0.592

0.222
0.557
N/A
N/A
N/A
N/A
N/A
N/A
0.279
0.403
0.351
0.941
0.884
0.276
N/A
0.359
0.532
N/A
0.315

OR: odds ratio; no.: number of patients; SD: standard deviation; N/A: not available; †simple logistic
regression.
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Discussion
Our analyses demonstrated that the
relationship of CAT and post-operative bleeding
was not statistically significant (adjusted OR
0.446, 95% CI 0.080-2.494, p = 0.358). This finding
supported by Yang Set al. 2016 (28) conducted a
meta-analysis included 6 randomized controlled
studies or controlled clinical studies in 591 patients
taking oral anticoagulants and underwent dental
extractions. The results revealed that patients
who continued oral anticoagulants had a nonsignificant risk of post-operative bleedings
compared with patients who discontinued oral
anticoagulant therapy (risk ratio 1.31, 95% CI
0.79–2.14).
Interesitngly, we found that warfarin was
a strong risk factor for post-operative bleedings
(p < 0.001). In contrast, ASA was less likely to
cause bleedings post-operatively (p = 0.005). Our
results supported by Lu et al., 2018 reported
that continuation of warfarin had a strong trend
of higher incidence of bleeding after dental
extraction than a continuation of single or dual
and antiplatelet regimens (9.1% and 1.82%,
respectively, p = 0.0599) (29). Results from
Bajkin et al., 2014 showed that patients who
continued dual antiplatelet regimen had a 1.7%
incidence of bleeding after dental extraction,
and no bleeding was reported in continuation of
single antiplatelet treatment (30). Furthermore,
we were the first to report the association of atrial
fibrillation as a statistically significant comorbid
condition to increase post-operative bleedings
after oral minor surgery (OR 9.375, 95% CI
2.031–43.277, p = 0.004). However, the data
showed with a low precision due to the wide
range of 95% confidence intervals and should be
determined in a larger study.

This study showed trends of INR in the
therapeutic levels towards post-operative bleedings
without statistical significance. These results are
supported by previous studies, Phanpaisan et
al., 2015 They demonstrated that the incidences
of post-operative bleeding were comparable
between patients with INR in therapeutic and
supratherapeutic levels (4.88% and 3.66%,
respectively) (31). Morimoto et al., 2008 showed
that patients with target INR levels had a higher
incidence of bleedings than patients with out-oftarget INR levels (10.09% and 2.50% respectively)
and reported the INR was not correlated to postoperative bleedings (p = 0.06) (12).
Our analyses demonstrated that an
interruption of antithrombotic drugs had a trend
towards post-operative systemic complications
without statistical significance (adjusted OR
1.422, 95% CI 0.454–4.452, p = 0.545). Although
the total incidence of systemic complications
was low as 2.26% and all the events occurred in
patients who taking antiplatelets. We found that
ASA had a trend without statistical significance
(OR 3.583, 95% CI 0.462-27.820, p = 0.222) to
increase systemic complications than clopidogrel
(OR 1.865, 95% CI 0.233-14.934, p = 0.557).
Maulaz et al., 2005 reported from patients in a
stroke unit that the interruption of ASA at least
3 days was associated with an increased risk of
ischemic stroke or transient ischemic attack (OR
3.40, 95% CI 1.08–10.63) (32). There are several
previous studies reported that discontinuing the
antiplatelet drugs can increase the risk of
thromboembolic events particularly myocardial
infarction, stent thrombosis, and stroke. (33-39)
Therefore, overestimation of severe post-operative
bleeding risk from dental extraction which
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considered as low potential, may increase the
risk of thromboembolic event and potentially
harm to develop consequences of morbid
complications.
Interestingly, there was no systemic
complication reported in patients who interrupted
warfarin in our study, which might due to longer
half-life of warfarin compared to antiplatelets.
(13–21) However, the systemic complications
that occurred in duration of longer than 30 days
after procedure were likely to be confounded
from other unmeasured factors than the interruption
of antiplatelets for minor oral surgery.
Limitations
The mean age of patients in this study
was relatively old, which may not reflect
the younger population. As an observational
retrospective study, potential confounding factors
that were unable to control or measure may
exist, leading to underestimate or overestimate
the outcomes particularly other clinical factors
related to bleedings or systemic complications.
Moreover, the quality and variety of data in
medical charts or missing data could impact
the analyses. In addition, an influent factor that
was unable to measure is patient adherence to
interrupt or continue the antithrombotic drugs as
recommended by physicians or dentists, as well
as the adherence to re-initiate the antithrombotic
therapy. This study included torectomy, a higher
risk of bleeding than tooth extraction, but our
result showed no association with post-operative
bleeding that might due to low incidence.
Because the antithrombotic drugs in this study
are limited to ASA, clopidogrel, and warfarin,
the results could not be extrapolated to newer
34

agents such as ticagrelor, prasugrel, or direct
oral anticoagulants (DOAC). Finally, the limited
number of patients and low incidences of postoperative complications might affect the precision
of statistical results, which should be examined
in a prospective and larger study.
Conclusions
Our findings demonstrated that the incidence
of postoperative bleeding is low and not related
to continuation of antithrombotic drugs, and more
frequent in patients taking warfarin. Interruption
of antithrombotic drugs was not related to the
occurence of systemic complications. Although,
the low incidence of systemic complications was
reported, the result showed a slight trend without
statistical significance of antiplatelet interruption
towards systemic complications that should
be determined in the future study. Continuing
education should be encouraged to carefully
evaluate an individual patient for bleeding and
thrombosis risks before considering of interruption
the antithrombotic therapy.
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