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Risk of Uncontrolled Bleeding after Oral Surgical Procedures
Attributed to Chronic Conditions and Antiplatelet Therapy:
a Practice-Based Analysis of Patients Attending
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ABSTRACT

Objective: To measure risk of immediate and late-onset bleeding complication after oral
surgical procedures in patients with chronic conditions and continued antiplatelet therapy compared
to other patients without the antiplatelet therapy.

Methods: This study adopted retrospective cohort data collection approach which analyzed
2,723 Thai adult dental patients—aged 30 years old and over—undergoing oral surgical treatments from
October 2011 to September 2015 at Phutthamonthon Hospital. Based on past record of medication and
history taking on dental visit, patients were categorized as index group receiving continued low-dose
aspirin (£162 mg/day) and referent group without the antiplatelet therapy. Immediate and late-onset
bleeding complication was an outcome. Measurable confounders in this clinical context included age,
sex, numbers of teeth extracted, surgical procedures, dental arches (maxilla, mandible), positions of
teeth, operators, and major diagnoses of underlying chronic diseases. All data were recorded accord-
ing to time of the first visit for oral surgical service of each patient within the specified data collection
period. To measure risk of uncontrolled bleeding attributed to existing chronic conditions and antiplatelet

therapy, risk ratio was estimated by using generalized linear model for risk ratio regression.
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Results: Cumulative incidences of bleeding complication were not significantly different between
the two groups (index 2.4%, reference 1.7%, p=0.437). After adjusting for potential confounders, esti-
mated risk of uncontrolled bleeding attributed to underlying chronic conditions and antiplatelet therapy
of patients in the index was higher than the risk among those in the reference, though not statistically
significant (RR=2.3, 95% CI=0.8 to 6.4, p=0.113).

Conclusion: Higher risk of bleeding was identified among patients with underlying chronic
conditions and continued antiplatelet therapy in this study. Although the risk was not statistically sig-
nificant, oral surgical procedures should still be cautiously provided. Attempt to limit trauma extent
during procedure and well-prepared hemostatic measures without suspension of antiplatelet therapy

were recommended.
Keywords: oral surgery, antiplatelet therapy, aspirin, bleeding risk
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Introduction

A growing number of Thai dental patients
with underlying chronic diseases and condi-
tions; such as diabetes mellitus, hypertension,
dyslipidemia, and others; and being indicated
for antiplatelet therapy by medical doctors have
been observed by dental professionals providing
routine oral surgical services at Phutthamonthon
Hospital-a district hospital setting. In consider-
ation of rational dental management for these
patients undergoing oral surgical procedures,
an issue of hemorrhagic complication attributed
to the existing chronic diseases or conditions
along with the indication of antiplatelet therapy
has been raised.

According to relevant evidences cur-
rently reported in scientific literature, controversy
regarding the risk of uncontrolled bleeding still
exists. A latest meta-analysis has concluded that
bleeding time could be prolonged and hemor-
rhagic complication could be exacerbated due
to long-term use of aspirin.' Nonetheless, the
study did not recommend suspension of the as-
pirin use before dental extraction but to enhance
hemostatic measures." Such recommendation
that low-dose aspirin therapy should not be dis-
continued for minor oral surgical procedures’ was
still consistent with other clinical studies™® and
recent review articles.*™ It should be remarked,

anyway, that the meta-analysis’ included only
randomized and non-randomized controlled
trials’; excluding evidences from observational

studies. In contrast; a recent review'', a few clini-

12,13 14-17,

cal trials™ ™, and other observational studies ™ ;
indicated no clinically significant increase in risk
of hemorrhagic complication after invasive oral
surgical procedures in patients either on single
or dual antiplatelet therapy. A study focused on
the risk of bleeding after periodontal treatment in
patients on antithrombotic therapy had determined
that the treatment could be provided safely in
such patient domain.™

Nevertheless, evidence regarding the
risk of hemorrhagic complication from ‘real world’
practice of oral surgical care was still scarce and
none of those previously-summarized studies
was conducted to indicate the risk in Thai dental
patients. The risk of hemorrhagic complication
attributed to the pre-existing chronic diseases
or conditions along with the indication of anti-
platelet therapy in Thai patients remained the
knowledge gap to be investigated. To assess the
current practice paradigm allowing provision of
oral surgical procedures in patients with chronic
conditions and continued antiplatelet therapy—
assuming relatively similar risk of hemorrhage
as that of other patients—was still important for
evidence-based patient management and patient
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safety. The purpose of this study was therefore
to measure the risk of immediate and late-onset
bleeding complication attributed to underlying
chronic conditions and continued antiplatelet
therapy of Thai patients undergoing oral surgical
procedures.

Methods

This study retrospectively analyzed all
Thai adult dental patients undergoing oral surgi-
cal treatments from October 2011 to September
2015 at Phutthamonthon Hospital, a 30-bed dis-
trict hospital under authority of Ministry of Public
Health in Nakhon Pathom, Thailand. Eligible
patients were those registered in the hospital
registry and could be verified by civil registration
system as having permanent residences in the
main serviced area—Phutthamonthon District—
and adjacent areas in other districts; including
Nakhon Chai Si and Sam Phran Districts of
Nakhon Pathom, and Thawiwatthana District of
Bangkok. The inclusion based on permanent
residence was in attempt to ensure a level of
homogeneity of patients whom result of this study
could be generalized to. Eligible patients aged
30 years old and over were included in analysis
according to common regimen of adult low-dose
aspirin therapy—not exceeding 162 mg/day (81
mg., 1-2 tablets)—for primary prevention of car-
diovascular diseases and secondary prevention
of thromboembolic events in this setting. Only
single antiplatelet treatment by using aspirin was
considered in this study, since dual antiplatelet
therapy by additional use of clopidogrel was rarely
indicated in this facility. The study finally included
2,723 patients in analysis.

This study adopted retrospective cohort
data collection approach, ascertaining major

v

exposure and related confounders which well
preceded the outcome. Regarding major expo-
sure ascertainment, aspirin use was assured by
tracking computerized record of previous pre-
scription by medical doctors within the same year
before dental treatment date and reascertained
by routine history taking on visit date. According
to their records of medication and history taking
on dental visit, patients were categorized as index
group receiving uninterrupted aspirin therapy and
referent group receiving no antiplatelet therapy
[Index: patients at high risk of cardiovascular
diseases or with existing chronic diseases and
all receiving aspirin; Reference: all other patients
without aspirin therapy]. This categorization was
based on treatment protocol in this setting that
aspirin therapy was not interrupted prior to den-
tal surgical procedures. This study was thus not
designed to measure relative risk of continued
versus interrupted antiplatelet therapy, which was
not clinically relevant by practice in this setting.

Oral surgical procedures were classified
into 3 categories: a) removal of plaque and calcu-
lus by means of full-mouth scaling and localized
alveoloplasty by the use of bone files or bone
rongeur forceps; b) simple extraction or removal
of a single tooth without elevation of periosteal
flap—including simple extraction of erupted third
molar if applicable, and compound procedures
including removal of a few teeth (not exceeding
3 teeth) which might involve minor alveoloplasty;
c) surgical removal of partially-erupted impacted
teeth which might require elevation of periosteal
flap and removal of adjacent alveolar bone during
surgery—service of surgical removal of embed-
ded tooth was not available at this facility. Most
patients were treated in the morning service

session, except for those appointed for surgical
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removal of impacted teeth in the afternoon. All
maxillary teeth were extracted under local anes-
thetic injection in labial or buccal aspects on the
outer side and palatal aspect on the inner side
of teeth. Posterior alveolar nerve block together
with buccal and lingual anesthetic infiltration was
administered for extraction of mandibular teeth.
Use 1.8 ml of 2% lidocaine solution with epineph-
rine 1:100,000 was typical for all extractions or
surgical removal which ensured the same hemo-
static effect of epinephrine. Wound management
was primarily undertaken by instructing patients
to bite tightly on gauze packing. Immediate and
late-onset bleeding complication was outcome of
interest. Immediate hemorrhage was determined
by clinical manifestation of uncontrolled bleeding
along with decisions of operators to control bleed-
ing by either suturing or use of sterile compressed
sponge (Gelfoam®) or both. Late-onset compli-
cation was determined by returning to hospital
for management of bleeding anytime thereafter.
All patients were informed to revisit the dental
office if any complications occurred. For those
who underwent extractions and surgical removal
of impacted teeth, appropriate instruction was
given right after local anesthetic administration.

Variables considered as potential con-
founders in this clinical context included age, sex,
numbers of teeth extracted, procedures, dental
arches (maxilla, mandible), positions of teeth
(anterior, premolar, molar), operators, and major
clinical diagnoses of underlying disease (diabetes
mellitus, hypertension, cardiovascular diseases).
Data of all variables—exposure, outcome, and
potential confounders—were recorded according
to the time of the first visit for oral surgical service
of each patient within the specified period of data
collection. By the restriction to the first dental visit

v

for each patient; later change in general health
condition (e.g., from non-disease status to dis-
ease status), subsequent disease progression,
and cumulative effect of medication overtime
were not considered. The relevant data were
obtained from electronic health record (EHR) of
the hospital information system (HOSxP).

Descriptive statistics were used to sum-
marize clinical characteristics of patients in each
group. To measure risk of uncontrolled bleeding
attributed to antiplatelet therapy and chronic
condition, risk ratio was specified as effect mea-
sure and estimated by generalized linear model
for risk ratio regression. Explanatory modeling
strategy was adopted to estimate effect of the
major exposure on the outcome with control of
the measurable confounders mentioned earlier
through the model.

This study protocol was approved by
Ethical Review Committee for Human Research,
Faculty of Public Health, Mahidol University.

Results

Proportions of male to female patients
in the two groups were not significantly different
(p=0.586). Mean age of patients in the index
group (61.4+10.2) was significantly higher than
that of the patients in the reference (50.2£12.4),
p<0.001. Major diagnoses of chronic diseases
including diabetes mellitus and hypertension were
significantly in much greater proportions among
those in the index group (diabetes mellitus: index
66.5%, reference 7.2%, p<0.001; hypertension:
index 25.8%, reference 14.8%, p<0.001). A few
cases with diagnoses of cardiovascular diseases
were found similarly in both groups (p=0.069).
Mean number of extracted teeth was higher in
the index (p<0.001). Positions involved in surgical
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treatments were significantly different between
groups (p=0.001). Proportions of oral surgical
procedures in the two comparing groups were
also significantly different (<0.001). None of the
patients in the index group received localized

alveoloplasty and surgical removal of impacted
tooth. Proportions of cases categorized by service
providers—dentist and dental hygienist—were rela-
tively the same in both groups (p=0.284). (Table

1)

Table 1 Clinical characteristics of adult patients underwent minor oral surgical procedures

Index group Referent group
Clinical characteristics n=248 n=2,475 P-value
n % n %
Sex
Male 103 415 981 39.6 0.586"
Female 145 58.5 1,494 60.4
Age
Mean + S.D. 614 102 502 124 <0.001*
Min. — Max. 32 85 30 93
30-49 30 121 1,273 51.4
50-69 162 65.3 1,002 40.5
>70 56 22.6 200 8.1
Major chronic disease
Diabetes mellitus
Yes 165 66.5 178 7.2 <0.001"
No 83 335 2,297 92.8
Hypertension
Yes 64 25.8 367 14.8 <0.001"
No 184 74.2 2,108 85.2
Cardiovascular disease
Yes 2 0.8 3 0.1 0.069"
No 246 99.2 2,472 99.9
Number of extracted teeth
Mean + S.D. 1.0 0.6 0.8 0.6 <0.001*
0 (in cases of scaling and alveoloplasty) 39 15.7 617 24.9
1 180 72.6 1,649 66.6
2 26 10.5 189 7.6
3 3 1.2 20 0.9
Main position of teeth involved
Full mouth 5 2.0 36 1.5 0.001"
Anterior teeth 91 36.7 971 39.2
Premolar 70 28.2 439 17.7
Molar 82 33.1 1,029 41.6
Oral surgical procedure
Scaling 37 14.9 600 24.2 0.001"
Localized alveoloplasty 0 0.0 1 0.1
Extraction 21 85.1 1,852 74.8
Surgical removal of impacted tooth 0 0.0 22 0.9
Service provider
Dentist 213 85.9 2,057 83.1 0.284"
Dental hygienist 35 14.1 418 16.9

T Exact probability test, * Independent samples t-test



onsahsiwngiua 4-5
UR 35 auuh 1 unsAL-OunAu 2559

42

AoWIdBDCoMaIdoaooniUhgamNKanmMswidalusoon
YoowUoanNimMo:Soso la:msidencnuindaidoa msfAnu
uusunmsikusmsyovlsowenuasusulkorkiviuds:nAlne

Cumulative incidences of bleeding com-
plication in the period of October 2011 to Septem-
ber 2015 was not significantly different between
the two groups (index 2.4%, reference 1.7%, p=
0.437). After adjusting for potential confounders,
generalized linear model estimated the risk of

bleeding complication attributed to underlying
chronic conditions and antiplatelet therapy of
patients in the index group to be 2.3 times more
likely than the risk of those in the reference,
though not statistically significant. (Table 2)

Table 2 Occurrence of bleeding complication and comparative risk attributed to antiplatelet therapy

and underlying chronic conditions

Outcome features Index group Referent group Risk 95% ClI P-value
n=248 n=2,475 ratio
n % n %
Bleeding event 6 24 41 1.7 15" 0.6,34" 0379
2.3 0.8,6.4% 0.113
Hemostatic measures indicating bleeding event
Need suturing 5 2.0 28 1.1
Need Gelfoam® 1 0.4 8 0.3
Need both 0 0.0 4 0.2

" Cumulative incidence of bleeding complication among patients attending care from October 2011 to September 2015;

T Crude estimates; * Estimates adjusted for sex, age, number of extracted teeth, dental arch being treated, main position of

teeth involved, oral surgical procedure, diabetes mellitus, and hypertension by risk ratio regression

Discussion

In this practice-based study, higher risk
of hemorrhagic complication after oral surgical
procedures in Thai dental patients with underly-
ing chronic conditions and uninterrupted aspirin
therapy compared to other patients was identified,
though not statistically significant. This finding
was consistent with another observational study®
which estimated risk ratio of bleeding complica-
tion in patients on aspirin alone versus patients
without antiplatelet therapy in Greece (RR=6.3,
95%CI 0.6 to 68.4, p=0.2). The estimated risk
ratios in both studies were clinical evidences

which still called for awareness to cautiously pro-
vide surgical procedures for such patient domain
and this key message should not be ignored by
statistical insignificance. In addition, the study®
consistently found prolonged bleeding in need
of proper hemostatic treatment in 2.4% of pa-
tients on aspirin. Based on these practice-based
evidences, it was therefore recommended that
service providers should attempt to limit extent
of tissue trauma during surgical procedures. He-
mostatic measures should be planned for prompt
action if immediate bleeding occurred. Surveil-
lance of late-onset hemorrhagic complication by
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patients could be achieved through well-given
postoperative instruction and emergency contact
information.

Cumulative incidences of bleeding
complication of both groups in this study were
not significantly different (Index=2.4%, Refer-
ence=1.7%, p=0.437 by exact probability test).
Such incidences were relatively minute, given
a long accrual period. Finding of the limited
incidence of bleeding complication was consis-
tent with other observational studies.>™"" Local
hemostatic measures, such as suturing, were
consistently found sufficient to control bleeding

#1517 None of the

complication once occurred.
patients receiving scaling or alveoloplasty in this
study developed bleeding complication. Such
finding was in accordance with previous study
indicating that scaling could be safely provided
for patients on aspirin."® Severe or life-threating
bleeding complication attributed to chronic con-
dition and aspirin use was neither found in this
study nor other articles reviewed herein."®

It must be noted that result of this study
did not determine the direct effect of antiplatelet
therapy on the risk of bleeding complication. As
mentioned in the method, since suspension of an-
tiplatelet therapy during oral surgical procedures
was no longer practiced in this setting, patients
with relatively the same underlying chronic condi-
tion who discontinued the use of aspirin during
oral surgical procedures could not be obtained.
Patients in the referent group of this study were
thus generally healthier than those in the index
group. Nonetheless, this should not be viewed
as bias in control selection since the focus of
this study was centered around evaluating the
current practice paradigm allowing provision of
oral surgical procedures in patients of the index

v

group, assuming relatively similar risk of hemor-
rhage as that of other patients.

This study has benefited to provide
information on risk of hemorrhagic complication
in Thai patients undergoing oral surgical proce-
dures from the real practice. The use of risk ratio
regression which adopted explanatory modeling
strategy—with control of measurable confounders
or alternative explanation for the outcome occur-
rence—was an initiative to apply epidemiological
approach to determine clinical effect for further
decision making to provide optimal patient care.
Further study on influence of other antiplatelet
or anticoagulant therapies on bleeding compli-
cation following oral surgical procedures should
be undertaken. Practice-based study on larger
population was also suggested.
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