Antiplatelet drug application in dental
clinical practice. Efficacy, safety, and
guidelines: a systematic review

Gianna Dipalma’

Angelo Michele Inchingolo’
Fabio Piras’

Irma Trilli’

Roberto Vito Giorgio’
Alexandra Semjonova’
Ana Julia De Paula Guerra*
Claudio Carone'

Andrea De Giacomo?
Antonio Mancini’

Andrea Palermo?

Massimo Corsalini’

Fabio Luis Bunemer Guerra*
Alessio Danilo Inchingolo’
Francesco Inchingolo’
Grazia Marinelli'

' Department of Interdisciplinary Medicine, University of Bari “Aldo Moro”, Bari, Italy

2 College of Medicine and Dentistry, Birmingham, UK

3 Department of Translational Biomedicine and Neurosciences (DiBraiN), University
Hospital, Bari, Italy

4 Sao José do Rio Preto, Brasile

Corresponding author: Francesco Inchingolo
e-mail: francesco.inchingolo@uniba.it

Abstract

Background: Antiplatelet (APL) therapy (TH) plays a crucial role in preventing
thrombotic (TRB) events in patients with cardiovascular diseases. However, its
application in dental clinical practice remains a topic of debate due to concerns
regarding bleeding (BL) complications during invasive procedures (PRC).
Objective: This systematic review aims to evaluate the efficacy and safety of APL
drugs in dental PRCs, assess the risk of BL complications, and examine existing
guidelines for managing patients on APL TH.

Methods: A comprehensive search was conducted in PubMed, Scopus, and
Web of Science for studies published from January 1, 2004 to January 2024.
Eligible studies included randomized controlled trials, observational studies,
and guidelines evaluating the use of APL drugs in dental PRCs. Data on
efficacy outcomes (e.g., prevention of TRB events), safety outcomes (e.g., BL
complications), and adherence to guidelines were extracted and synthesized.
Results: A total of 28 studies were included in the review, comprising randomized
controlled trials, observational studies, and clinical guidelines. The findings
suggest that discontinuation of APL TH before dental PRCs may increase the
risk of TRB events without significantly reducing BL complications. However,
the evidence regarding the risk of BL associated with dental PRCs in patients on
APL TH is inconclusive. Existing guidelines vary in their recommendations for
managing patients on APL TH, highlighting the need for standardized protocols.
Conclusion: APL TH is essential for preventing TRB events in high-risk patients, and
its discontinuation before dental PRCs may not be warranted in most cases. However,
further research is needed to clarify the risk of BL complications associated with dental
PRCs in patients on APL TH and to develop evidence-based guidelines for managing
these patients in dental clinical practice. Standardized protocols considering both
efficacy and safety outcomes are crucial for ensuring optimal patient care.
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Introduction

Dentistry treats a wide range of oral health issues, from
simple cleanings and cavity fillings to more complex
PRCs like periodontal surgery (SU) and dental implants
(1-3). The control of BL is an ongoing concern during
these interventions, particularly in patients receiving
invasive treatments (TRT) or those with systemic
disorders. This is the point at which antiaggregants
play a very important function (4-8). Antiaggregants are
essential components of TRT strategies for a variety of
cardiovascular diseases (9); these include Aspirin (AS)
(acetylsalicylic acid), Ticagrelor, and Clopidogrel, which
are often recommended drugs (10-14). Their primary
function is to prevent platelets clumping together,
which keeps blood clots from forming and causing TRB
events including strokes and heart attacks (15-18).
However, the implications of APL TH extend beyond
the cardiovascular system, impacting dental practice
in significant ways. These drugs work in a variety of
ways, frequently by going after important enzymes or
receptors involved in platelet activation and aggregation as
shown in figure 1 (19-22). For example, AS irreversibly
acetylates the active site of COX enzymes, particularly
COX-1 and COX-2, inhibiting their activity. COX
enzymes are responsible for converting arachidonic
acid into prostaglandin H2 (PGH2), a precursor
molecule in the synthesis of various prostanoids,
including prostaglandins and thromboxane A2 (TxA2),
a powerful platelet aggregator. So, by inhibiting COX,
AS disrupts the synthesis of prostaglandins involved
in inflammation, pain perception, fever regulation, and
platelet aggregation (23-26). Similarly, medications
such as Ticagrelor and Clopidogrel interfere with ADP-
mediated platelet activation by targeting ADP receptors
on platelets(27-31). More in detail, Ticagrelor works
by reversibly blocking a specific receptor on platelets
called P2Y12, thereby preventing platelets from
clumping together and forming clots in the blood vessels
(32-34), while Clopidogrel is a prodrug that requires
metabolic activation in the liver to produce its active
form, which then irreversibly blocks the P2Y12 receptor
(35). Anyway, antiaggregants lessen the chance of clot

formation by interfering with these pathways, which is
an important factor to take into account during dental
operations where BL management is critical (36—39).
Another important point to underline is represented by
the two different types of available antiaggregations
such as monoTH and double antiaggregation. The
first consists of the administration of a single APL drug,
mainly AS, but also ticlopidine or clopidogrel. This
regimen is generally used in primary prevention and
secondary prevention (40-42). In the second case,
there is the simultaneous administration of two APL
drugs, generally AS + Clopidogrel, or AS + Ticlopidine,
to prevent early thrombosis of coronary stents after
their implantation for the entire period necessary for
their endothelialization (for the first month after bare
metal stent, for the first 12 months after drug-eluting
stent (43).

In the context of dentistry, the use of antiaggregants
carries significant implications for patient care (35,44).
For example, patients on APL TH for conditions such as
coronary artery disease, and atrial fibrillation, or those
who have undergone cardiac stent placement, may
present unique challenges during dental interventions
due to their increased susceptibility to BL (45-47).
Consequently, dental practitioners must adopt strategies
to minimize BL while ensuring optimal TRT outcomes
(48-51). Before a dental PRC, dentists should assess
patients’ medication history and consult with their
physicians to determine whether APL TH should be
modified or temporarily discontinued before invasive
dental PRCs to reduce the risk of BL complications (52—
54). During dental PRCs, if the patient is on APL TH,
dentists may employ local hemostatic measures, such
as local pressure and hemostatic agents, to minimize
BL during the TRTs and elective dental PRCs should
be scheduled at times when platelet function (Figure 2)
is likely to be at its lowest, such as in the morning (55).
In the postoperative (POP) setting, dentists should
provide appropriate instructions, including advice on
maintaining good oral hygiene and avoiding trauma to
the surgical site to reduce the risk of BL complications.
Furthermore, patients may also be instructed to resume
their APL TH as soon as possible after the PRC (56).
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In this review we discuss the most updated knowledge
regarding the clinical use of antiaggregants in dentistry,
focusing on the guidelines of best clinical practice
together with detailed information about the data
published in the literature. Finally, we try to hypothesize
future improvements to reduce the actual risks still
present in dental medicine.

Materials and Methods
Protocol and Registration

This review was carried out by PRISMA (Preferred
Reporting ltems for Systematic Reviews and Meta-
Analyses) guidelines, and it was registered under
the number CRD42024543233 on PROSPERO (The
International Prospective Register of Systematic
Reviews) (57).

Search Processing

We limited our search to English-language papers
published between January 1, 2004, and April 12,
2024, in PubMed, Scopus, and Web of Science that
were relevant to our topic. In the search approach, the
Boolean keywords “antiplatelet AND dentistry” were
used. We selected these phrases because they most
accurately reflected our investigation’s aim, which was
to gain additional insight into the interaction between
APL drugs and dentistry TH (Table 1).

Inclusion Criteria

Three reviewers evaluated all relevant papers based on
the following chosen criteria: (1) solely human subjects
studies; (2) complete text; and (3) scientific studies

Table 1. Indicators for database searches.

evaluating the management of APL drugs during clinical

dental practices. The following process was used to

construct the PICO model:

+  Criteria: Application in the present study;

+ Population: Human subjects;

+ Intervention: dentistry TRT;

+  Comparison: Control group; anticoagulant (ACO)
group;

+ heparin group; local hemostatic agents;

+  Outcome: Evaluation of antiplatelet drugs during
dentistry TRT;

+  Study design: Clinical Trials.

Exclusion Criteria

Articles written in languages other than English,
ineligible study designs, ineligible outcome measures,
ineligible populations, case studies, reviews, and animal
studies were among the exclusion criteria.

Data Processing

Author disagreements on the choice of articles were
addressed and settled.

Article Identification PRC

The appropriateness evaluation was done inde-
pendently by two reviewers, F.I. and F.P. An additional
manual search was conducted to increase the number
of articles available for full-text analysis. English-
language articles that met the inclusion criteria were
taken into consideration, and duplicates and items that
didn’t qualify were marked with the reason they weren't
included.

Articles screening KEYWORDS: “A”: antiplatelet; “B”:antithrombotic; “C”: oral surg*; “D”: tooth; “E”: dent*
strategy
Boolean Indicators: “A” AND “C”; “A” AND “D”; “A” AND “E”; “B” AND “C”; “B” AND “D”; “B” AND “E”
Timespan: January 1, 2004, to April 12, 2024
Electronic databases: Pubmed; Scopus; Web of Science.
67-86
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Study Evaluation

The article data were independently evaluated by the
reviewers using a special electronic form designed
according to the following categories: authors, year of
study, the aim of the study, materials and methods, and
results.

Quality Assessment

Two reviewers, F.P. and P.A., evaluated the included
papers’ quality using the ROBINS-I tool. To evaluate the
possibility of bias in the outcomes of non-randomized
trials comparing the health impacts of two or more
therapies, ROBINS-I was created. Each of the seven
evaluated points was given a bias degree. F.I, the third
reviewer, was consulted in case of disagreement until a
consensus was reached. The reviewers were instructed
on how to use the ROBINS-I tool and adhered to the
guidelines to assess the potential for bias in seven
different domains: confounding, participant selection,
intervention classification, deviations from intended
interventions, missing data, outcome measurement, and
choice of reported results. Discussion and consensus
were used to settle any differences or conflicts amongst
reviewers to improve the assessments’ objectivity and

uniformity. In situations when agreement could not be
reached, the final decision was made by a third reviewer.
An extensive assessment of potential biases in the non-
randomized studies included in this study was made
possible by the use of ROBINS-E for bias assessment.
It contributed to the overall evaluation of the caliber and
dependability of the results by pointing out the evidence
base’s advantages and disadvantages. The writers of this
review were able to reach more informed interpretations
and conclusions based on the facts at hand by taking the
risk of bias into account.

Results

A total of 161 papers were obtained from the databases
Web of Science (83), PubMed (382), and Scopus (158).
This resulted in 419 articles after eliminating duplicates
(204). 315 entries were eliminated after their titles
and abstracts were examined. The writers were able
to successfully obtain the remaining 104 papers and
confirm their eligibility. 79 items were eliminated as a
result of this process because they were off-topic. The
qualitative analysis of the 25 final articles is included in
this study (Figure 3). Each study’s findings are presented
in Table 2.

Identification of new studies via databases and registers
g
g Records identified from: Records removed before screening:
2= Databases (n = 3998) Duplicate records (n = 1735)
g PubMed (n = 1362)
= Scopus (n = 1544)
Web of Science (n = 1092)
i
Records screened (n = 2263) > Records excluded (n = 1661)
Y
en
E Reports sought for retrieval (n = 602) P Reports not retrieved (n = 0)
b
v
J
Reports assessed for eligibility (n = 602) - Reports excluded: Off-topic (n = 574)
Y
=
a2 Studies included in review (n = 28)
g
=

Figure 3. PRISMA flowchart of the literature search and article inclusion process.
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Table 2.. A descriptive item selection summary.

Authors and Type of the Aim of the study Material and methods Results

years study

Sunuetal, 2021 | Observational To evaluate the BL pat- The study included 104 87% of patients experi-

[58] study tern after routine dental subjects aged 30-65 enced mild BL (<20 ml)
extraction (EX) among who continued AS intake | and 13% had moderate BL
patients on low dose long | during EX. Dental EX was | (20-30 ml). The mean blood
term AS TH. performed under local an- | loss for the total population

aesthesia without stopping | was 16.15 + 3.5 ml.
AS TH.

Buchbenderet | Prospective To investigate the occur- Patients receiving AT (vi- The study included 195

al, 2021 [60] cohort study rence and severity of POP | tamin K antagonist (VK), patients, with 95 in the AT
BL following dentoalveolar | directoral ACOs (DOAC), | group and 100 in the CG.
SU in patients with uninter- | or APL TH (APT)) and POP BL was significantly
rupted ACO TH (AT). undergoing surgical in- higher in the AT group

terventions (classified as compared to the CG (p =
A, B, or C) were studied 0.000), with a significant
between 2019 and 2021. correlation with surgical
A control group of healthy, | intervention class C (p =
non-anticoagulated indi- 0.013) and severity class
viduals (CG) was included. | 1a BL (p = 0.044).

Eapen et al, Comparative To evaluate POP BLin pa- | The study included 80 pa- | The mean pre-operative BL

2017 [62] study tients on low-dose AS TH | tients on low-dose AS TH, | time was significantly dif-
by comparing two groups: | divided into two groups of | ferent between the control
one with withdrawal and 40 each. Group | (control) | (87.75 s) and test (95.75 s)
the other without withdraw- | stopped AS 5 days before | groups (p < 0.05). Similarly,
al of AS regimen before EX, while Group Il (test) the
dental EX. continued AS TH. Data mean pre-operative clotting

were analysed using the time was significantly dif-

independent t-test with ferent between the control

80% power. (228.63 s) and test (246.25
s) groups (p < 0.05).

Lewandowski et | Retrospective To assess the effectivness | Medical records of 153 Primary BL was success-

al, 2021 [44] cohort study of TachoSil fibrin-collagen | patients on chronic APL fully stopped in all patients
patches in stopping and TH undergoing tooth EX within 20-30 minutes post-
preventing secondary were retrospectively ex- EX. Secondary BL occurred
post-EX BL amined. The largest group | in 4.9% of patients, which
in patients undergoing comprised 74 patients was managed by applying
chronic APL TH. using AS and clopidogrel pressure dressings soaked

as dual APL TH. TachoSil | in tranexamic acid. Second-
fibrin- collagen patches ary BL occurred on the sec-
and stitches were applied | ond- or third-day post-EX in
to all EX wounds. eight cases.

Kaura et al, Comparative To assess the risk of BLin | 65 patients undergoing Significant differences in BL

2022 [98] observational patients on single and dual | dental implant place- severity, assessed using

study APL TH undergoing dental | ment were divided into the Visual Analog Scale

implants. two groups: Group | (48 (VAS), were noted between
patients) on single APL Group | and Group Il both
(AS) and Group Il (17 intra- operatively (P =
patients) on dual APL (AS | 0.000) and POPIly within 24
and Clopidogrel). BL was | hours (P = 0.004). However,
evaluated intra-operatively | POP complications after 24
and POPly. hours were non-significant

(P=0.277).

Hoda et al, Observational To establish a protocol for | 100 patients undergoing In patients on mono APL

2021 [104] study dental EXs in patients on dental TH, BL occurred in 16
APL TH (APT) by EX were assessed after patients after 1 hour but
assessing BL outcomes. obtaining detailed case ceased by 24-48 hours (q

histories. Preoperative BL | =32, P

time was evaluated, and < 0.001). For patients on

patients with normal BL dual APL TH, BL occurred

time underwent in 10 patients after 1 hour

SU under local anaesthe- | and in 1 patient after 24

sia. Local haemostatic hours, with no BL at 48

measures were employed | hours (q = 16.545, P

post-EX. < 0.001).

To be continued
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Authors and Type of the Aim of the study Material and methods Results
years study
Martinez- More- | Retrospective To evaluate BL complica- The study analysed 147 Among 418 dental EXs,
no et al, 2021 clinical study tions in anticoagulated and | clinical records of patients | five severe BL complica-
APL- treated patients fol- undergoing simple dental | tions occurred in three
lowing simple dental EXs EXs from October 2015 patients (2.11%). Four
over a 4-year period. to September 2019. Of complications were in pa-
these, 63 patients were tients treated with NOACs
on APL TH, 83 were anti- | (1.68%), and one occurred
coagulated, and 1 patient | in a patient anticoagulat-
was on both. Within the ed with acenocoumarol
anticoagulated group, 70 (0.42%; p = 0.003).
patients
took classic ACOs, and
14 took new oral ACOs
(NOACs).
Babaji and Comparative | To evaluate the necessity | 150 patients scheduled No active BL was observed
Rishal, 2017 observational | of discontinuing dual APL for dental EX were divided | in either group at 1 hour or
[86] study TH in patients undergoing | into two groups: Group 24 hours POPly. After 24

dental EXs.

| (75 patients) on dual
APL TH and Group Il (75
patients) who discontinued
APL TH one week before
EX. BL time (BT) was re-
corded before EX.

hours, no BLwas reported
in 73 patients in Group |
and 78 patients in Group II.

Tanimoto et al,
2022

Retrospective
cohort study

To evaluate the outcomes
of tooth EX in older adult
patients undergoing an-
tiTRB TH and establish
evidence-based
approaches for such PRCs
according to relevant
guidelines.

The study included 165
patients (184 cases)
receiving antiTRB TH un-
dergoing outpatient tooth
EX. Medical records were
analysed to gather data

on patient demographics,
clinical characteristics, and
EX PRC details.

Warfarin was used in 25
patients (26 cases), direct
oral ACOs (DOACS) in 26
patients (33 cases), and
APL drugs in 91 patients
(101 cases). Dual APLTH
with concomitant ACOs
was administered to 15 pa-
tients (16 cases), and drug
TH was suspended in five
cases.

Sadhasivam et

Prospective co-

To evaluate the risk of

Three hundred patients

The mean BL time in

al, 2016 [66] hort study significant BL following requiring dental EX were Groups 1, 2,and 3 was 1
dental EXs and assess the | included, with 200 patients | minute and 32 seconds, 1
necessity of discontinuing | on APL TH. Patients were | minute and 25 seconds,
APLTH. divided into three groups: | and 1 minute and 27 sec-

Group 1 continued APL onds, respectively. Pro-
TH, Group 2 had TH inter- | longed immediate post-EX
rupted, and Group 3 com- | BL occurred in 9% of Group
prised healthy patients not | 1 and 15% of Group 2, with
onAPL TH. Pre- operative | none in Group 3. BL after
BL and clotting times were | 1 hour was present in 9%
determined. of Group 2, controlled with
gelatine sponge.
Shahzad et al, Comparative To compare POP BL in Patients were divided Group Ahad a mean age
2021 [141] observational tooth EX with and without into two groups: Group A, | of 55.08 years, and Group
study stopping APL drugs. tooth EX without discon- B had a mean age of 52.92

tinuation of APL TH, and
Group B, tooth EX with
discontinuation of APL TH
with consent from treating
physician/ cardiologist.

years. After 1-hour, active
BL was 12% in Group A and
6% in Group B (non-signif-
icant, p=0.271). After 24
hours, there was no BL in
42% of Group A and 58%
of Group B, with oozing in
34% of Group A and 26%
of Group B, and active BL in
24% of Group A and 16% of
Group B (non- significant,
p=0.271).

To be continued

67-86



Gianni Dipalma et al.

Authors and
years

Type of the
study

Aim of the study

Material and methods

Results

Sanchez- Palo-
mino et al, 2015

Prospective ob-
servational study

To evaluate the efficacy of
a protocol for performing
dental EXs in patients re-
ceiving dual APL TH.

Thirty-two patients un-
dergoing dental EXs
were included. Variables
evaluated included colla-
gen-epinephrine fraction,
collagen-adenosine di-
phosphate fraction, surgi-
cal surface, post- surgical
measures, and adverse
effects. Alveolar sutures
and gauzes impregnated
with tranexamic acid were
applied as post-surgical
measures.

Collagen/epinephrine frac-
tion was 264.53+55.624
seconds and collagen/ ADP
fraction was 119.41+44.216
seconds, both higher than
normal. No patients expe-
rienced POP BL, hemato-
ma, or infection due to the
post-surgical measures.

study

medication during minor
oral surgical PRCs such as
tooth EX, third molar EX,
biopsy, and alveoloplasty.

arrest BL, and correlation
between these factors in
patients on APL TH (Group
A:AS, Group B: AS and
clopidogrel) and healthy
patients (Group C).

Gupta et al, Prospective com- | To study the effects of The study included 100 Intraoperative blood loss
2018 [127] parative study low-dose AS on BL after patients aged 30 to 60 was similar in both groups,
dental EXs, compare years, divided into a test and there was no exces-
perioperative blood loss group (50 patients on daily | sive POP BL. Only a few
between patients on AS low-dose AS) and a con- patients in each group
TH and healthy patients, trol group (50 patients not | required haemostatic mea-
and discuss measures for | on APL TH). AllEX PRCs | sures, with slightly more
controlling POP BL. were performed on an out- | needed in the test group.
patient basis under local
anaesthesia.
Kumar et al, Prospective To assess therisk of BLin | The study evaluated hae- | Level 1 haemostatic mea-
2021 [79] cross-sectional patients continuing APL mostasis steps, time to sures were required for

64.5% of patients, Level 2
for 34.0%, and Level 3 for
1.5%. Statistically signifi-
cant differences were found
between groups in terms

of local haemostatic mea-
sures (P < 0.001).

Y. Brancaccio et | Randomized This study aimed to eval- | The study involved 102 pa- | Both A-PRF+ and L-PRF
al, 2020 clinical trial uate the clinic efficacy of tients with oral APL agents | have shown reduced blood
four local haemostatics requiring multiple dental pressure compared to the
in patients undergoing extrusions. After SU, the single suture, while only
oral APLTH after multiple | alveoli were casually sys- | L-PRF has shown reduced
dental EXs without drug tolic with a single suture, full-body vigilance com-
interaction. haemostatic tappet (HEM), | pared to the control site.
advanced platelets fibrin
(A-PRF+), and leucocytes
fibrin (L-PRF). Primary
issues included POP blood
flow, wound coverage
index, and potential com-
plications.
S. Cakarer et Randomized This study was designed | The study comprised 25 Patients receiving anti-TRB
al, 2013 clinical trial to assess the effects of the | individuals who needed TH and having an INR of
alternative haemostatic teeth EXs as a compo- 4.0 appear to benefit from
agent, ABS, on blood nent of anti-TRB TH. Two | the ABS as a haemostatic
pressure following dental | groups were created out agent because it consid-
splints. of them: one took ABS, erably reduces BL during
and the other served as a | intervention.
control.
Y. Morimoto et | Retrospective The management of oral 155 periodontics PRCs The ablation can be per-
al, 2009 [73] study TH patients is viewed ret- | have been performed on formed safely in patients
rospectively as part of their | 139 patients, who have on warfarin TH (INR <4,0)
haemostatic TRT. gone on to take conven- and/or APL TH. When the
tional anti-TRB medi- patient has an INR below
cations. Compression, 3.0, dental SU can be per-
suture, and insertion of ox- | formed with appropriate
idized cellulose are used local anaesthesia.
as local haemostatic mea-
sures. When haemostasis
was difficult, stick and/ or
electrocauterization were
used to stop the BL.
To be continued
67-86
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2022

case-control
study

was to investigate blood
loss rates and risk variables
for blood loss in individuals
receiving anti-TRB medica-
tion following tooth EXs.

Authors and Type of the Aim of the study Material and methods Results
years study
A. Canigral et Prospective This study investigates how | Nearly one-third of the 99 | For elderly patients, the
al, 2010 observational BL appears after routine patients in the research safety of oral SU is im-
study dental SU, assesses how suffered BL, indicating proved when APL TH—
anti-TRB drugs affect BL the necessity for haemo- specifically, acetylsalicylic
risk, and verifies the validity | static TH. The Multiplate acid and clopidogrel—is
of a clinical BL assessment | System® was used to combined with platelet
method. evaluate BL symptoms in | function testing.
the patients.
Shin-Yu Lu et Randomized This study aimed to exam- | In the research involving In the warfarin’s group,
al, 2018 clinical trial ine management of dental 1331 patients, the effec- POP BL was unrelated to
EX in patients on warfarin tiveness of warfarin, APL | INR or type of tooth EX
and APL TH. medication, type of tooth and was higher than in the
EX, and incidence of POP | APL and control groups.
BL were compared be- Gel-foam impregnated with
tween patients receiving tranexamic acid powder
APL TH, warfarin, and a was effective in managing
control group. BL.
A. Shenoy et Prospective The aim of this study is to | Eighty-five of the 170 pa- | There are no statistically
al, 2021 study compare the blood loss tients receiving APL TRT | significant differences in
that occurs after a single remained in the periopera- | post-stroke blood counts
tooth EX in patients who tive phase after being split | between patients who
stop their medication and into two groups. Under stopped taking APL TH and
in those who continue their | local anaesthetic, a single | those who continued it.
APL TH during the periop- | tooth was extracted, and
erative period. the gauze dough was left
in place for sixty minutes.
J. Sui et al, Retrospective This study attempted to Retrospective analysis INR, avulsions, and recur-
2014 study assess the morbid and was done on the dossiers, | rence of thromboembolic
thromboembolic risks of pa- | which included information | events decreased in 37
tients following AVK and/or | on POP problems, pre-op- | patients under AVK, 41 un-
AAP TRT while taking the erative INR, anti-TRB TH | der AAP, 10 with bi-TH AAP,
operatorial management type and adjustments, and | and 5 under AVK- AAP, ac-
perspective into consider- | epidemiological data. cording to the study.
ation.
Y. Morimoto et Observational The study looked at the risk | 382 patients underwent a | With a median duration of 3
al, 2009 study factors that affect patients | total of 443 tooth EXs, all | days, 94.1% of 17 patients
using oral while receiving standard experienced POP BL. 80%
anti-TRB medication fol- anti-TRB medication and of patients receiving war-
lowing tooth EXs in terms of | using local haemostatic farin medication needed
when POP BL starts. agents. extensive local haemo-
static measures, whereas
patients receiving APL TH
only needed compression
to achieve haemostasis.
J. Huang et al, Retrospective The purpose of this study Patients who received oral | The study discovered a

anti- TRB medications
were included in the trial,
and local haemostatic
measurements and ECG
monitoring were used
during dent EXs. Both
univariate and multivariate
analyses were used to
assess risk variables for
POP morbidity.

substantial difference be-
tween the two groups: 27
patients who used anti-TRB
medicines and 9 patients
who did not; age and the
number of extracts teeth
were significant risk factors
for post-EX blood loss.
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Authors and Type of the Aim of the study Material and methods Results
years study
S. Ohba et al, Randomized The purpose of this study A total of 102 patients were | POP morbidity was sub-
2014 clinical trial was to develop a regimen involved, who were then stantially correlated with
for patients undergoing subjected to 142 minor oral | the length of active partial
minor oral SU and anti- surgical interventions while | activated TH (APTT),
TRB medication, as well receiving anti-TRB TH. particularly in patients
as to identify risk factors receiving warfarin alone or
for POP morbidity. in conjunction with an APL
medication.
T. Hasegawua Retrospective The purpose of this study With a median age of 72.2 | POP haemorrhage was
et al, 2017 study was to investigate the mul- | + 11.7 years, the study substantially correlated
tivariate associations be- included 122 male and 118 | with preoperative antibiotic
tween morbidity and POP | female patients who had administration, elevated
risk variables in patients traditional anti thrombecto- | international normalized
receiving oral anti-TRB my TH. Preoperative blood | prothrombin time (PT-
TRT. tests, the use of preop- INR), and greater tooth
erative antibiotics or not, EX.
FANS supplements, the
total number of extracted
teeth, and the kind of sur-
gical TRT were additional
variables.
R. Pippi et al, Prospective The study is to examine Patients with dentitional After 254 PRCs were ex-
2021 study the efficacy of local he- extrusions without anti-TRB | amined, the incidence of
mo-TH protocols, blood TRT were studied using blood clots was 15.75%;
flow incidence, and safety | Fisher’s test to determine only 2.34% of patients had
index in addition to identi- | the relationship between serious blood clots. There
fying variables associated | blood supply and haemo- was a favourable correla-
with surgical operations, static material type, using tion between the number
patients, a multivariate logistic re- of tooth quadrants involved
and anti-TRB TRTs as indi- | gression. and the pre- surgical anti-
cators of blood flow. biotic TRTs.

Quality Assessment and Risk of Bias of Included Articles
Therisk of bias in the included studies is reported in Figure
4. Regarding the bias due to confounding most studies
have a high risk. The bias arising from measurement is
a parameter with a low risk of bias. Many studies have a
low risk of bias due to bias in the selection of participants.
Bias due to post-exposure cannot be calculated due to
high heterogeneity. The bias due to missing data is low
in many studies. Bias arising from the measurement of
the outcome is low. Bias in the selection of the reported
results is high in most studies. The final results show that
14 studies have a low risk of bias, 3 have a very high risk
of bias and 8 have a high risk of bias.

Discussion

BL Risk in Dental EX among Patients on Low-
Dose AS TH:

The observational study by Sunu et al. set out to
investigate the risk of BL during dental EXs in patients
taking low-dose AS, a medication often paused pre-
SU due to concerns about BL (58). A cohort of 104
individuals, aged 30-65, who maintained their AS
regimen during the EX process, was examined. The
amount of POP BL was measured using a combination
of weighing gauze pre- and POPly and assessing the
total volume of fluid collected in the suction jar (59).
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The findings revealed that the majority of patients,
constituting 87% of the sample, experienced only mild BL
(less than 20 ml), while 13% encountered moderate BL
(ranging from 20 to 30 ml). On average, the total blood
loss across the entire study population was quantified
at 16.15 ml with a standard deviation of 3.5 ml (60). In
conclusion, the study suggests that undergoing routine
dental EXs while continuing low-dose AS TH does not
significantly increase the risk of post-EX haemorrhage.
Thus, it supports the notion that patients can safely
maintain their AS intake during such dental PRCs without
encountering notable BL complications (61).

The comparative study of Eapen et al. aimed to determine
whether low-dose AS TH needs to be discontinued before
routine dental EX (62). Dividing patients into two groups,
one withdrawing AS and the other not, the researchers
compared POP BL outcomes. They included 80 patients
on low-dose AS, with 40 in each group (63). A single
surgeon conducted atraumatic EXs. Analysis showed
significant differences in pre-operative BL and clotting
times between the groups, but no patients experienced
prolonged POP BL except for one in the non-withdrawal
group (64). The study suggests that dental EXs in
patients on low-dose AS can be safely performed without
stopping the TH, potentially offering a simpler and safer
approach to dental PRCs for such patients.
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Discontinuation of APL TH increases the risk of TRB
complications whereas its continuation is believed to
increase the risk of prolonged post-EX BL (65). The aim
of this cohort study by Sadhasivam et al. is to investigate
the risk of BL after dental EXs in patients on APL TH
(66). Three hundred patients were included, with 200
on APL TH. They were divided into three groups: those
continuing TH, those with interrupted TH, and healthy
patients. BL was monitored at various intervals post-
EX. Results showed that BL times were similar across
groups. Prolonged immediate BL occurred in 9% of
Group 1 and 15% of Group 2, with no instances in
Group 3. However, BL was manageable in all cases

and no significant BL occurred beyond 1-hour post-EX
(67). The study concludes that dental EXs can be safely
performed in patients on APL TH, mitigating the risk of
thromboembolic events associated with discontinuation
of TH.

POP BL Risks in Dental SU Patients on
Blood-Thinning Medications:

The prospective cohort study (Buchbender et al.)
investigated POP BL risks in dental SU patients taking
different blood-thinning medications: direct oral ACOs
DOACSs, APL, or vitamin K antagonists VKAs (68). POP
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BL events were monitored and compared among the
different medication groups, it aimed to guide clinicians
in managing such patients during dental PRCs (69).
The findings provide insights into minimizing POP
BL complications for patients on these medications
undergoing dental SU, contributing to safer and more
informed TRT decisions.

M. AlSheef’s research focuses on the management of
patients who take anti-TRB medications during dental
EXs (70). The study examined the risk of emphysema
following SU in patients who had continued anti-TRB
TH throughout dental EXs. The results showed that, in
a study involving 539 patients with 840 observations,
only 0.1% of patients had experienced POP
complications (71). This indicates the effectiveness
of emotional loss management strategies. Contrarily
to other antithrombogenic medications, warfarin has
been linked to a higher risk of blood loss, with blood
loss being more common among female patients (72).
This study provides important information for clinical
practice, suggesting that local empathic agents could
lessen the risk of haematic POP death in patients
receiving anti-TRB TH.

The effects of oral SU visits and dental TRTs on
individuals taking anti-TRB medications, such as
warfarin and periodontics aggregates, are examined
in this article by Morimoto et al. Anti-TRB medication
interruptions prior to these surgeries typically increase
the risk of TRB events and mortality (73). During
oral SU operations, it is advisable to administer a
dose of warfarin and/ or antibiotics to reduce these
risks. When anti-TRB medication is continued during
tooth EXs, studies reveal no discernible difference in
the incidence of POP BL, as long as the normalized
international ratio (PT-INR) is kept within specific bounds
(74,75). Analysing 139 patients undergoing periodontics
TRTs while maintaining anti-TRB TH reveals a localized
anaesthesia with no statistically significant differences in
the incidence of post-TRT haemorrhages (76). Patients
on warfarin and/or ACO TH have not demonstrated
any significant BL complications. Additionally, the study
illustrates local haemostatic techniques utilized in
TRT, including blood pressure management, collagen
injection, sutures, and electrocoagulation (77).
According to the report, individuals receiving anti-TRB
TRT may safely undergo oral SU operations if they
follow the right blood control protocols.

Dental TRT in patients onAPL drug TH is a long-standing
debate. Discontinuation of medication increases the
risk of TRB complications, whereas continuation
leads to increased POP BL (78). This cross-sectional
study by Kumar et al. addresses the ongoing debate
regarding dental TRT in patients undergoing APL TH,
balancing the risks of TRB events with the potential
for increased POP BL (79). The aim was to evaluate
BL risk in patients continuing APL medication during
minor oral surgical PRCs. PRCs included various EXs,
biopsy, and alveoloplasty (80). Results showed that
out of 200 patients, most required Level 1 haemostatic
measures, with fewer needing Level 2 or 3 measures.
Statistical analysis revealed significant differences
among the groups. Importantly, no POP BL occurred
within 24 hours for any group (81). The study concludes
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that minor oral surgical PRCs can be safely performed
in patients on single or dual APL TH when appropriate
local haemostatic measures are applied.

Effectiveness of TachoSil Fibrin-Collagen
Patches in Managing Post-EX BL for Pa-
tients on Chronic APL TH:

In the study by Lewandowski et al., patients undergoing
chronic APL TH, which increases BL risks during
surgeries like dental PRCs, were studied to assess
the effectiveness of TachoSil fibrin-collagen patches
in managing post-EX BL (82). The majority were on
dual AS and clopidogrel TH. Following tooth EX, all
patients had primary BL stopped within 20-30 minutes,
with successful wound coagulation. Secondary BL
occurred in 4.9% of cases but was effectively managed
with tranexamic acid- soaked pressure dressings (83).
The findings suggest that TachoSil patches effectively
control BL and reduce secondary BL risks, offering a
valuable solution for safer dental PRCs in patients on
chronic APL TH.

The rising frequency of surgical PRCs in older adults
on anti-TRB TH necessitates careful measures for safe
TRT (84). The cohort study by Tanimoto et al. aimed
to assess tooth EX outcomes in such patients and
establish an evidence-based approach aligned with
guidelines (85). The study involved 165 patients (184
cases) undergoing outpatient tooth EX while on anti-
TRB TH. Medical records provided data on patient
characteristics and EX PRC details. Warfarin was
used in 25 patients (26 cases), while direct oral ACOs
(DOACs) and APL drugs were administered to 26 (33
cases) and 91 (101 cases) patients, respectively. Fifteen
patients (16 cases) received dual APL TH with concurrent
ACOs, and drug TH was suspended in five cases (86).
Post-EX BL occurred in 14 cases, accounting for 7.1%
of all cases. Notably, patients on DOACs who had their
drug administration suspended required only suturing
(87). In conclusion, the study suggests a tendency
toward the need for local haemostatic agents in patients
on DOAGCSs, reinforcing the importance of adhering to
guidelines when performing tooth EX in patients on anti-
TRB TH (88,89).

The Shin-Yu Lu study included 1363 patients who were
undergoing tooth EXs (90). A control group consisted
of 1088 patients who were not receiving anti-TRB TH.
A total of 243 patients receiving antithrombogenic TH
have been divided into ACO and warfarin’s groups.
There were 183 patients in the antiaggregant group, of
which 125 took AS, 42 clopidogrel, and 16 combined
therapies. The warfarin’s group consisted of sixty
patients, of whom thirty-two were substitutes for
warfarin with heparin and the other twenty-eight were
ambulatory patients not receiving warfarin TH (91).
The dental PRCs are carried out using local anaesthesia
with 2% lidocaine and 0.025 percent epinephrin. The
EX was deemed complicated when the tooth was
extracted using an aggressive surgical method. The
conventional EX was achieved using gel foam and
gauze compression (92). The patients have been
observed for POP blood loss, dressing compression,
and expert assistance (93). The patients were given
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the option of a 24-hour phone follow-up or a 7-day
clinic follow-up to ascertain whether they needed
professional assistance, whether their blood pressure
was appropriately controlled in the case of a blood clot,
and other related details (94). There are no significant
differences between the groups for the distribution of
tests, the age, the number or type of tests, the dose
of warfarin, or the INR. POP haemorrhage was higher
in warfarin’s groups, although the differences were not
statistically significant. The majority of patients have
had adequate local comfort (95). The results suggest
that pre-operative suspension of warfarin and ACO
medications may carry a remote but deadly risk of
thromboembolism. The therapeutic levels of warfarin
(INR <4) or the platelet antiaggregant TH should not
be stopped before the majority of dental exams, if at all
possible (96,97).

BL Risks in Patients on Single or Dual APL
TH Undergoing Dental Implants:

According to the study by Kaura et al., APL drugs, like
Clopidogrel and AS, play a crucial role in preventing
secondary cardiac and cerebrovascular events (98).
However, managing patients requiring dental implants
while on these medications poses a dilemma, as
interrupting TRT increases TRB risks but raises BL
concerns (99). This research study aimed to evaluate
BL risks in patients on single or dual APL TH undergoing
dental implants. Sixty-five patients underwent dental
implant placement, with 48 on single APL (AS) and 17
on dual TH (AS and Clopidogrel). BL was assessed
both during and after SU (100,101).Results showed
significant differences in BL severity between the
groups intra- operatively (P = 0.000) and within 24
hours POPly (P = 0.004) based on the Visual Analog
Scale (VAS). However, complications beyond 24 hours
post-SU were non-significant (P =0.277). In conclusion,
dental implants can be safely placed in patients on
single APL TH without discontinuation (102). For those
on dual TH, continued use is associated with mild
to moderate BL risk. Collaboration with the treating
cardiologist is essential before performing any dental
SU in patients on APL (103).

Patients with ischemic heart disease often receive APL
TH (APT). The observational study by Hoda et al. aims
to establish a reliable protocol for dental EXs in such
patients (104). One hundred patients underwent dental
EX after thorough case assessments, with BL time
evaluated preoperatively (105). Patients with normal
BL times underwent SU under local anaesthesia, with
local haemostatic measures applied post-EX. Patients
were monitored for 30 minutes post-SU, with follow-up
at 24-48 hours. Results revealed BL in 16 patients with
mono APL TH after 1 hour, resolving by 24-48 hours.
For dual APT patients, BL occurred in ten after 1 hour
and one after 24 hours, also resolving by 48 hours, with
statistical significance (106). Discussion emphasizes
the benefits of continuing APT for patients needing
dental EX, outweighing POP BL risks. Concluding, APT is
vital for preventing cardiovascular events, with minimal
impact on BL during routine dental EXs (107).

The study conducted by Ylenia Brancaccio evaluated

the effectiveness of four different pain management
agents after dental examinations (108). The goal was
to ascertain whether local aestheticians could improve
the patients’ quality of life without interfering with their
medication (109). In a multicentric randomised clinical
trial, four non-adjacent structural alveoli were treated
with four different haemostatic PRCs: suture singular
(control group), suture superior (HEM), fibrin rich in
haemostasia advanced (A-PRF+), and leucocyte and
fibrin rich in hemostasia inferior (L-PRF). The follow-up
was conducted for two weeks following the intervention
(110). The results have shown that, in comparison to
the control group, the L-PRF group had a much smaller
number of partially covered sites. Furthermore, A-PRF+
and L-PRF had significantly reduced blood flow in
comparison to the group with single-suture (111). There
are no differences in the risk of BL in patients receiving
single or double APLTH. The incomplete analysis of the
emotional flow revealed that only the L-PRF group had
reduced the emotional flow in comparison to the control
group (112). The study concludes by recommending
against stopping APL TH before to dental EXs and
by suggesting that L-PRF and A-PRF may improve
coagulation stability and reduce blood flow after SU
(113).

Protocol for Dental EXs in Patients with
Ischemic Heart Disease on APL TH:

The clinical study by Martinez-Moreno et al. aimed to
assess BL complications in patients undergoing dental
EXs while on ACO and/or APL TH over a four-year
period (114). Out of 147 patient records studied, 63
were on APL TH, 83 were on ACO TH, and one was
on both. Among anticoagulated patients, 70 were on
classic ACOs and 14 on new oral ACOs (NOACS).
The study found five severe BL complications out of 418
dental EXs (2.11%). Notably, four of these complications
occurred in patients treated with NOACs (1.68%), and
one in a patient on acenocoumarol (0.42%). Overall,
BL complications were low, with the highest incidence
observed in patients on NOACs, followed by classic
ACOs, and no complications in APL-treated patients
(115). The study of S. Cakarer introduces the Ankaferd
blood stopper (ABS), a traditional product made of
pepper that is used as an emetic (116). L'/ABS has
shown that canimprove the haemostasia if not interfering
with the anti-TRB TRT. The mechanism of action of the
ABG involves the formation of a protein network that
facilitates the aggregation of red blood cells and aids in
haemostasis (117). 25 patients who were undergoing
dental EXs as part of anti-TRB TH participated in the
study; they were divided into two groups: one group
treated for ABS, and the other group was in charge of
controlling it (118). As compared to the control group,
the use of ABS has significantly reduced the amount
of time needed for POP blood transfusions and has not
required interruptions or reductions in anti-TRB TH,
thereby confirming its safety and effectiveness (119).
The data analysis has shown that the use of the ABT
has enabled more thorough and quick assessments,
even in cases where a patient has experienced a brief
episode of emotional loss following SU that has been
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successfully managed with the use of the ABT (120).
The study concludes by suggesting that ABS may be a
safe and effective option for managing the aesthetic loss
in dental EXs of patients on anti-TRB TH without the
need to stop or reduce ACO medication (121). The risk
of BL after minor oral SU in 102 individuals receiving
anti-TRB TRT was investigated in S. Ohba’s study (122).
The majority of patients were elderly and used APL or
warfarin, frequently both at once. The data showed that
patients receiving a combination of warfarin and APL
had a higher incidence of POP haemorrhage. Contrary
to past practices, recent research indicates that ACO
or antiaggregant medication may not be required for
a number of dental PRCs. But the strategy might be
different for more intrusive or dangerous TRTs, like
intricate tooth EXs (123). The outcomes demonstrated
that POP BL was well controlled and did not result in
serious side effects. In contrast to patients treated with
a single anti-TRB medication, patients treated with a
combination of these medications exhibited a slightly
higher risk of POP BL (124). The risk of thrombosis vs
haemorrhage must be carefully weighed by clinicians,
taking into account the SU type, patient condition, and
anti-TRB medication being utilized. According to recent
findings, many patients may experience safety and
effectiveness from continuing anti-TRB TH during minor
oral SU if it is handled appropriately (120).

Assessment of BL Complications in Pa-
tients Undergoing Dental EXs on Anticoagu-
lant and/or APL TH:

Dual APL TH consists of administering APL
(antiaggregant) drugs (clopidogrel and AS) to prevent
TRB processes, as a preventative measure in
patients with acute coronary disease, or in patients
subjected to percutaneous coronary intervention. Aim
of the study by Sanchez-Palomino et al. is to assess
the effectiveness of a dental EX protocol in patients
on dual APL TH (125). Thirty-two patients undergoing
dental EXs were included, and various variables were
evaluated, including BL parameters and post-surgical
measures. Sutures and gauzes impregnated with
tranexamic acid were applied post-SU. Results showed
that patients had higher-than-normal BL parameters but
experienced no POP BL, hematoma, or infection due
to the post-surgical measures. Clear and removable
tooth aligners for orthodontics treatments have become
an increasingly popular alternative to fixed appliances.
Even if protocols suggest removing aligners before
eating or drinking, most patients retain them when they
drink beverages. Alterations in the material during the
daily use could determine a reduction in the application
forces, affecting the desired orthodontic movement;
the knowledge of how this material reacts when
subjected to different aging processes is mandatory
to establish the predictability of the orthodontic
treatment. According to this, the aim of the present
study was to assess a new objective approach, coupling
spectroscopic and chemometric tools, to evaluate
the changes occurring in Invisalign® aligners, the
most widely used brand, exposed in vitro to coffee,
tea, Coca Cola® and UV radiation for 24 and 48 h.
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In particular, ATR-FTIR spectroscopy was utilized to
characterize, at the molecular level, the chemical and
color modifications in the surfaces of the appliances;
the obtained data were submitted to PCA and one-way
ANOVA and Tukey’s multiple comparison test. Moreover,
a colorimetry analysis was carried out to evaluate any
changes in color and transparency. Coffee and tea
samples displayed the major color changes between
the tested groups. The differences highlighted in the
spectral features of coffee, tea and UV-treated samples
were mainly ascribable to color and transparency
changes, because the chemical properties remained
unaltered (126). Conclusion is that dental EX is safe for
patients on dual APL TH when using these measures.
The comparative study by Gupta et al. aimed to
investigate theimpactoflow-dose AS on BL aftertooth EX
and compare perioperative blood loss between patients
onAS TH and those not on APL TRT (127). Additionally,
it sought to discuss measures for controlling POP BL if
necessary. A total of 100 patients aged 30 to 60 years
were divided into two groups: one on daily low-dose AS
and the other not on any APL TH (128). All EXs were
outpatient PRCs under local anaesthesia, with post-
EX BL monitored at various intervals (129). Results
showed similar intraoperative blood loss between the
groups, with no excessive POP BL observed. Only a
few patients required haemostatic measures, primarily
in the form of enhanced local interventions (130). The
study concludes that routine tooth EX in patients on
long-term low-dose AS can be safely performed with
appropriate haemostatic measures if needed.

J. Huang carried out a study to assess blood loss
following SU in individuals using oral anti-TRB
medications (131). Patients from the dental aesthetics
department of the West China Hospital of Stomatology
between March 2020 and December 2021 were included
in the study. Anaesthesiology was used to organize the
PRCs, which were then followed by laboratory and
radiologic testing. Doctors with experience carried
out and attentively supervised the EXs . Following the
intervention, individuals underwent local aesthetics and
were monitored for any possible problems (132). The
incidence of POP blood loss was greater in patients
receiving anti-TRB medication, according to the results.
The number of extracts and age were found to be
important risk factors for haemorrhage after SU (116).
Particularly in elderly patients and those with multiple
extracts, the study offers proof that dental aesthetics is
safe without interfering with anti-TRB medication.

Effectiveness of Dental EX Protocol in Pa-
tients on Dual APL TH:

The research by Babaji and Rishal aimed to
assess the necessity of discontinuing dual APL TH
in patients undergoing dental EXs (86). One hundred
and fifty patients undergoing dental EX were divided
into two groups: Group | included 75 patients on dual
APL TH, and Group Il comprised 75 patients who had
discontinued APL TH one week prior to EX BL time (BT)
was recorded before and after EX, with both groups
receiving local anaesthesia and undergoing a single
molar tooth EX. POPly, no active BL was observed in
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either group after 1 hour or 24 hours

(54) (133). The study concluded that there was no
significant difference in BT between the groups,
suggesting that APL TH, whether monoTH or dual
TH, need not be altered or discontinued before minor
oral surgical PRCs. Most POP BL can be effectively
managed with local haemostatic measures (134).
Sang-Hoon Kange’s study examined the relationship
between thrombocytopenia and haemorrhage-related
complications after orthodontic EXs to assess the risk
of blood haemorrhages in patients following the PRC
(135). The clinical records of patients diagnosed with
thrombocytopenia who underwent dental EXs at a
hospital between 2001 and 2019 are being examined.
Dental EXs are performed for a variety of circumstances,
including residual tooth decay, severe cavities, dental
fractures, and infection. POP complications are
managed with local anaesthetic agents, sutures, and
Compression (136). Out of 220 patients,

130 had thrombocytopenia, while 90 had normal
peripheral blood pressure. Complications following SU
are observed in 11 patients (5,0%), 10 (7,7%) in the
thrombocytopenia group, and 1 (1,1%) in the control
group. The analysis did not reveal any significant
differences between the two groups, however there
was a higher incidence of POP complications in the
thrombocytopenia group. Therefore, surgeons should
carefully consider the risk of complications following SU
and use appropriate anaesthetics during examinations
(137).

The focus of T. Hasegawua’s study is on the multivariate
relationships between risk factors and POP blood loss
in patients receiving anti-TRB TH (138). Included in the
study were 122 male patients and 118 female patients,
who were analysed for age, gender, comorbidity,
anti-TRB TH, and other related factors. Numerous
haemostatic methods were used during tooth EX, and
the incidence of POP BL is approximately 25.7%,
with 6.5% of cases resulting in severe BL (139).
The statistical analysis has found that the use of
antibiotics before to the intervention, an increase in
the PT-INR value, and a higher number of tooth EXs
are significant factors associated with POP blood loss.
Even though the PT-INR value was significant, its
predictive ability was deemed to be imprecise (135). A
potential risk indication has been identified as a PT-INR
value greater than 2.09. The use of antibiotics prior to
SU has been linked to an increase in the risk of blood
clotting after SU, but no significant correlation has been
seen with non-steroidal anti-inflammatory drugs or APL
TH (140). The findings have helped identify significant
risk factors for the patient’'s POP blood loss following
tooth EX.

Impact of Low-Dose AS on BL after Tooth
EX:

A significant percentage of people who see a dentist
are on APL TRT, and the rest of them have stopped
taking these medications for 3to 7 days prior to dental SU
to avoid unnecessary BL and the possibility of adverse
TRB cases. This observational study by Shahzad et al.
aimed to compare POP BL in tooth EX among patients

continuing APL TH and those who discontinued it (141).
Patients were divided into two groups: one continuing
TH (Group A) and the other discontinuing TH (Group B)
with consent from their treating physician/cardiologist.
Post-EX, BL was assessed at 1 hour and 24 hours.
Results showed no significant difference in active BL at
1 hour between the two groups (Group A: 12%, Group
B: 6%, p=0.271). However, after 24 hours, Group B had
less BL and active BL than Group A (no BL: Group A:
42%, Group B: 58%; 0ozing: Group A: 34%, Group B:
26%; active BL: Group A: 24%, Group B: 16%, p=0.271).
Mean BL was also lower in Group B (p=0.041). The
study concludes that continuing ACO TH does not
significantly impact BL during tooth EX (142).

Management of Dental PRCs in Patients on
Anti-TRB TH:

The focus of J. Sui’s study is on the use of anti-
aggregates (AAP) and anti-vitamin K (AVK) medications
in patients who are atrisk for tooth erosions (143). These
medications are essentialfor preventing thromboembolic
risk associated with certain diseases, but they may also
raise risk during the POP period. In order to assess the
risk of haemorrhage as best as possible in relation
to orthodontic interventions, they are categorized
according to their potential for haemorrhage (144).
Interventions of low to moderate risk can be performed
in an outpatient setting, while high risk interventions,
such as multiple avulsions or oral SU, are best handled
in an inpatient setting. Prior to intervention, TRTs
with AVK and/or AAP were discontinued to maintain
an acceptable International Normalized Ratio (INR).
A method has been implemented to regulate blood
coagulation and local haemostasis, using resorb able
haemostatic agents and suturing mucosal tissue
(145). The patient is monitored for any thromboembolic
complications, and the ACO TRT is gradually resumed.
The study included 93 patients who were undergoing
dental examinations, demonstrating the effectiveness
of perioperative management with a low risk of
thromboembolic complications.

The impact of anti-TRB TH on tooth EXs in individuals
receiving anti-TRB TRT was the main topic of Y.
Morimoto’s study (146). The investigators examined
clinical information from 382 patients who received
different anti-TRB therapies, such as antiaggregant
mono-TH, combined warfarin and platelets’ TH, and
warfarin  mono-TH. Many variables were found,
such as the patient’s features, the kind of dent EX,
the presence of acute inflammation, the anti-TRB TH
regimen, INR values, and the type of extracts. Findings
indicated that 3.9% of EXs had BL after SU. Most
patients had INR levels above 3.0, and the majority of
cases happened within the first six days following the
intervention (147). A variety of local haemostatic PRCs,
such as hematomectomy, compression, and suturing,
were utilized to control blood loss following SU.
Acute inflammation and surgical EX were found to be
important risk factors for increased risk of BL following
SU. Nonetheless, there were no discernible variations
in the frequency of BL according to the kind of anti-
TRB medication (148). The research highlights the
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significance of proficiently handling patients subjected
to anti-TRB medication during the EX process,
especially in situations involving surgical EX or acute
inflammation.

Relationship between Thrombocytopenia
and POP BL in Orthodontic EXs:

170 patients treated with low-dose APL medications,
such as AS or clopidogrel, needed to have one tooth
extracted, according to a study by Archana Shenoy
(104). The patients had at least ten years of TH. They
have been divided into two groups: one has stopped
using antidepressant medication five days prior to the
intervention, while the other has continued taking it with
the doctor’s approval (149). Local haemostatics have
been used during the EX to regulate blood pressure
and pain. Following the PRC, the patients’ POP blood
flow was monitored, and they were reassessed after
15 to 60 minutes and 24 hours. The results have
demonstrated an effective management of the POP
blood flow with no statistically significant differences
between the groups. According to the study’s findings,
maintaining APL TH throughout dental PRCs is safe and
effective in preventing blood loss and lowering the risk
of cardiovascular complications.

A prospective observational study conducted by
Aranza- Canigral involved 99 patients undergoing dental
TRTs for complex orthopaedic conditions (150). All
patients underwent orthodontic PRCs in accordance
with standard clinical practice protocols. Specifically,
patients receiving paroxetine TH were kept under
observation during the orthodontic intervention, while
patients receiving ACO TH monitored intravenous blood
pressure (IVR), ensuring a healthy balance between
the risk of haemorrhage and the need for orthodontic
TRT (151). Tests on POP blood were conducted using
a clinical-objective method that defined three blood
levels: mild, moderate, and severe, depending on the
duration of blood loss and the necessary haemostatic
measurements. Out of the 99 dental interventions
performed, the majority involved benign entities;
nevertheless, some moderately managed cases with
localized measures within an hour after the intervention
were also observed (152). According to the study,
adding new blood tests to pre-operative care for
patients with complex oral and dental problems may
improve the effectiveness and safety of surgical PRCs.

Multivariate Relationships between Risk
Factors and POP Blood Loss in Patients on
Anti-TRB TH:

In order to determine potential risk factors for POP
BL in patients undergoing tooth EXs while receiving
anti-TRB medication, R. Pippi conducted a study (153).
The researchers employed local anaesthetic regimens
and performed surgical interventions. Preliminary and
multivariate analyses were performed on the data to
assess the safety index and the incidence of POP BL in
relation to age, sex, number of EXs, anti-TRB TH, and
other clinics (154). The use of more local anaesthetics
may have a detrimental effect on POP safety, although
the use of ACOs did not significantly raise the risk of BL
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after EX, according to the results (155). Additionally, the
study discovered that pre-operative antibiotic use did
not significantly enhance the risk of BL and that post-
EX haemorrhage was more common among individuals
undergoing EXs in the higher quadrants. Anti-TRB
medication did not appear to have a substantial effect
on blood ejection-related POP problems (156-160).

Conclusion

In conclusion, the studies reviewed shed light on the BL
risks associated with various anti-TRB therapies during
dental PRCs. Whether it’s low-dose AS, single or dual
APL TH, or ACO TRT, each regimen poses its own set
of considerations for clinicians. Understanding the
nuances of these risks is crucial for informed decision-
making in dental EXs and implant PRCs. Moreover,
the impact of low-dose AS on POP BL after tooth EX
highlights the need for personalized approaches to
patient care. Multivariate analyses underscore the
complex interplay of risk factors contributing to POP
blood loss in patients on anti-TRB TH. Moving forward,
continued research and clinical vigilance will be
essential in optimizing outcomes and ensuring patient
safety in this population.
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