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Part 1 of ‘‘Perioperative Management of Oral Antithrombotics in Dentistry and Oral Surgery’’ covered the
physiological process of hemostasis and the pharmacology of both traditional and novel oral antiplatelets and
anticoagulants. Part 2 of this review discusses various factors that are considered when developing a perioperative
management plan for patients on oral antithrombotic therapy in consultation with dental professionals and
managing physicians. Additionally included are how thrombotic and thromboembolic risks are assessed as well as
how patient- and procedure-specific bleeding risks are evaluated. Special attention is given to the bleeding risks
associated with procedures encountered when providing sedation and general anesthesia within the office-based
dental environment.
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PERIOPERATIVE MANAGEMENT OF PATIENTS

TAKING ORAL ANTITHROMBOTICS

Management of oral antithrombotics (OATs) for

patients undergoing dental procedures with

sedation or general anesthesia requires understanding

the factors used to weigh the risks and benefits of

continuing or stopping OATs perioperatively and

framing treatment modifications to fit with the

proposed surgical and anesthetic procedures. Ques-

tions that must be addressed include the following: 1)

whether OAT agents should be continued, ‘‘bridged’’

(ie, temporarily substituted), or held during the

perioperative period; 2) how intraoperative and

postoperative bleeding will be managed; and 3) when

to resume medications if they have been stopped.

These decisions must involve input from a multidisci-

plinary team consisting of surgeons and operating

dentists, sedation or general anesthesia providers, and

health care providers managing the patient’s OAT

regimen.

Assessment of Thrombotic and Thromboembolic Risk

Thrombotic Risk. The risk of thrombosis in patients

has not been evaluated in prospective clinical trials, but

observational and retrospective studies have been used

to establish a general stratification of thrombotic risk

(Table 1). Patients prescribed acetylsalicylic acid (aspi-

rin; ASA) for primary prevention of atherosclerotic

complications are at a relatively very low risk for

thrombosis. For patients on oral antiplatelet (OAP)

agents for secondary prevention of thrombosis, risk is

stratified based on the condition (coronary artery

disease, peripheral artery disease, cerebrovascular dis-

ease), intervention (coronary artery stent or stents,

coronary artery bypass graft, angioplasty, medical

management), time since intervention, disease course

(acute versus stable), stent features (type, generation,

diameter, length, bifurcation, in-stent restenosis), and

additional comorbidities, such as diabetes mellitus or

chronic kidney disease (Table 1).1,2 In addition to a

patient’s baseline risk factors, the perioperative envi-

ronment is also associated with elevation of thrombotic

and ischemic risk in part due to surgical trauma,

inflammation, sympathetic stimulation, and metabolic

dysregulation.3

Thromboembolic Risk. The American College of Chest

Physicians (ACCP) and the International Society on

Thrombosis and Haemostasis (ISTH) have both estab-

lished a 3-tiered system stratifying patients into high,
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moderate, or low risk for perioperative thromboembo-
lism (Table 2).4–6 For patients on anticoagulation for
atrial fibrillation, risk is based on their CHA2DS2VASc
score (congestive heart failure, hypertension, age �75,
diabetes, stroke, vascular disease, age 65–74, sex),
history of rheumatic disease, and stroke/transient
ischemic attack history. For those anticoagulated due
to mechanical valves, risk is based on type of valve,
valve position, risk factors for stroke, and history of
atrial fibrillation. For patients with a history of venous
thromboembolism (VTE), risk stratification is based on
time since VTE, number of VTEs, and other prothrom-
botic conditions.

Assessment of Surgical Bleeding Risk

The likelihood as well as the consequences of surgical
bleeding should be factored in when determining
surgical bleeding risk. The ISTH stratifies procedures
as ‘‘high, low, or minimal’’ risk based on the likelihood
for major bleeding (�2%, ,2%, ~0%, respectively).6

For this classification, major bleeding is defined as any
bleeding that causes a drop in hemoglobin .2 g/dL,
necessitates transfusion of 2þ units of red blood cells,
occurs in a critical site (intracranial, intraspinal,
airway7), requires surgical reintervention and prolonged
stay, or any unexpected and prolonged bleeding.8 Many
professional societies have published risk classifications
of common procedures; however, most of the data used
to substantiate these classifications come from small
observational studies or case series.7 For this reason,
many of the classifications are based on expert
consensus. Surgical experience should inform and
possibly be the primary factor in determining surgical
bleeding risk.9

Assessment of Patient Bleeding Risk

The risk of bleeding from a dental or oral surgical
procedure may be elevated by patient-specific comor-
bidities. The HAS-BLED score (Table 3) is validated for
predicting higher bleeding risk in patients on oral
anticoagulant (OAC) agents who are bridged with
parenterally administered heparin10 and is a useful
screening tool to determine patients at increased risk
of major bleeding. Additional patient history that may
be pertinent to bleeding risk should also be gathered.
This includes any events of prolonged or excessive
bleeding within 3 months, bleeding with a similar
procedure, or qualitative and quantitative platelet
abnormalities.5,9T
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General Scheme for OAT Management in the

Perioperative Period

The general paradigm for managing OATs in the

perioperative period should address the following

questions: Should OATs be held prior to the procedure,

and for how long? If OATs are to be discontinued, does

the patient need to be bridged with parenteral agents?

When can OATs be resumed postoperatively?

Antiplatelet Agents. Regarding the perioperative tem-

porary discontinuation of antiplatelet agents, many

guidelines do not address when the benefit of holding

these agents outweighs the risk of thrombosis and instead

rely upon clinician judgement. The American College of

Cardiology/American Heart Association (ACC/AHA),

for example, give guidance in their 2014 guidelines on

how to manage discontinuation of dual antiplatelet

therapy (DAPT) when the surgical procedure mandates

it but do not define what surgical procedures would

warrant DAPT discontinuation. The ACC/AHA instead

recommend the risks and benefits should be weighed by a

consensus of the surgeon and/or the anesthesia provider,

the cardiologist, and the patient.11 However, some

general principles that are broadly agreed upon are

worth highlighting, and the following recommendations
may be considered should the need to interrupt
anticoagulation therapy for major surgery be decided
by the care team. Firstly, as evidenced in the POISE-2
trial, ASA when used for primary prevention was
associated with an increase in major bleeding without
any reduction in thrombotic complications in the
perioperative period.12 Therefore, it would be reasonable
to hold ASA perioperatively should a mild concern for
major perioperative bleeding even exist. However, this
scale of hemorrhage, or major bleeding as defined by
ISTH or similar, is quite low in a vast majority of dental
surgeries compared with major abdominal, orthopedic,
and other nondental surgeries. Secondly, the risk for
bleeding is least with ASA, followed by the P2Y12

antagonists, followed by DAPT. Thirdly, if a patient on a
single P2Y12 antagonist requires discontinuation perio-
peratively, recommendations include bridging with ASA
until the P2Y12 antagonist can be restarted. Finally, any
elective procedure that would require DAPT discontin-
uation should be delayed until completion of the full
DAPT course.13

There is limited clinical utility for bridging OAP agents
with short-acting intravenous (IV) agents, such as IV
cangrelor (Kengreal). This bridging therapy would only
be considered for an urgent or emergent surgery with a
high risk of major bleeding in a patient on ASA and a
P2Y12 antagonist within 1 month of stent placement.13

For most dental procedures performed in the office-
based environment, OAP discontinuation is generally
not recommended as per ACCP guidelines. However, in
instances where more invasive or extensive dental or oral
and maxillofacial surgery is planned that ideally requires
OAP stoppage, the proposed timelines for when OAPs
should be stopped and restarted are presented below
(Table 4). The ranges presented allow for some
discretion based on the degree of functional coagulation
needed to minimize major bleeding.

Table 2. Periprocedural Thromboembolic Risk Stratification4,6,9

Risk
level Mechanical heart valve Atrial fibrillation Venous thromboembolism

High Mitral valve prosthesis, caged ball/
tilting disc aortic prosthesis,
stroke/TIA* ,6 mo

CHA2DS2VASc �6, stroke/
TIA ,3 mo, rheumatic
valvular disease

VTE ,3 mo severe thrombophilia (protein
C, protein S, or antithrombin
deficiency); antiphospholipid antibodies;
multiple abnormalities

Moderate Bileaflet aortic valve prosthesis with
either atrial fibrillation, stroke/
TIA history, hypertension,
diabetes, heart failure, or age �75

CHA2DS2VASc of 4–6,
stroke/TIA .3 mo

VTE 3–12 months; nonsevere
thrombophilia (heterozygous Factor V
Leiden, prothrombin gene mutation);
recurrent VTE; active cancer

Low Bileaflet aortic valve prosthesis
without additional stroke risk
factors

CHA2DS2VASc of 1–4 with
no stroke/TIA history

VTE .12 mo with no other risk factors

* TIA indicates transient ischemic attack; CHA2DS2VASc, congestive heart failure, hypertension, age �75, diabetes, stroke,
vascular disease, age 65–74, sex; VTE, venous thromboembolism.

Table 3. HAS-BLED Criteria*

Characteristic Points

H Hypertension (uncontrolled) 1
A Abnormal renal or hepatic function 1 or 2
S Stroke 1
B Bleeding tendency 1
L Labile INR (if on VKA) 1
E Elderly (age .65) 1
D Drugs (ASA/NSAIDs) or excess alcohol 1 or 2

* Total score �3 indicates ‘‘high risk’’ for major bleeding.
INR indicates International Normalized Ratio; VKA, vitamin
K antagonist; ASA, acetylsalicylic acid; NSAIDs, nonsteroidal
anti-inflammatory drugs.

Anesth Prog 70:37–48 2023 Statman 39



Warfarin. The decision to hold warfarin is based on
overall bleeding risk, whereas the decision to bridge with
parenteral agents is based on thromboembolic risk.
Procedures with minimal risk of major bleeding do not
warrant discontinuation, whereas those with greater
bleeding risk (eg, orthognathic surgery) do.5,9 Determi-
nation of the last warfarin dose is based on the most
recent International Normalized Ratio (INR) as well as
the target INR. Clinically, if the intent is to reduce the
INR of a patient currently in a therapeutic range to a
lower value, warfarin is withheld for 5 days prior to the
procedure (Table 4),4 and the INR is confirmed prior to
the surgery to verify it is within the expected range.9

There will be a time during this 5-day period when the
INR is subtherapeutic (,2.0 or ,2.5) but not fully
normalized (.1.0). Patients historically were often
bridged with a parenteral anticoagulant during this
subtherapeutic window to minimize thromboembolic
risk. However, newer data have shown that bridging
during this period can triple the risk of excessive bleeding
without reducing thromboembolic risk when compared
with holding warfarin without bridging.14,15 Therefore,
bridging with heparin is only considered in cases with
high risk of thromboembolism in major surgeries other
than dental surgery.5,9

Warfarin can be resumed postoperatively almost
immediately, unless an active, uncontrolled bleed exists
or the patient has a high risk of postprocedural bleeding,
since its anticoagulant effect will not begin for at least 24
to 72 hours and achieving a therapeutic INR requires 4
to 6 days.5,16

Management of Direct-Acting Oral Anticoagulants in the

Perioperative Period

Due to the pharmacokinetic profiles of direct-acting oral
anticoagulants (DOACs), such as dabigatran, apixaban,

and rivaroxaban, there is a shorter preoperative

withholding period, a longer interval necessary prior
to resuming DOACs postoperatively, and limited utility

for laboratory testing (Table 4). For procedures with
minimal bleeding risk, like most dental procedures, no

interruption of DOACs is usually necessary. However,
major surgery with a potential for hemorrhage should

be scheduled when the medication level is at a trough or
low level, as determined by dosing schedules.5

The PAUSE multicenter prospective cohort study
established a standardized strategy that has been

advocated by many others, which requires no bridging
or coagulation testing with low rates of major bleeding

or thromboembolism.8,9,15,17 For procedures where the
bleeding risk is low but the surgical team still requires

reduced anticoagulation, DOACs are held the day prior
to surgery, approximating 3 serum concentration half-

lives, and can be restarted the day after surgery
according to this strategy. For procedures with a high

bleeding risk, DOACs are held for 2 days prior to
surgery, approximating 5 half-lives for most DOACs,

and can be resumed 2 to 3 days after surgery. The only
exception to this directive is for patients taking

dabigatran with impaired creatinine clearance values
(CrCl ,50 mL/min). In this instance, preoperative

holding intervals are usually doubled due to dabiga-
tran’s significant renal excretion (Table 4).

CONSIDERATIONS FOR DENTAL SEDATION

AND GENERAL ANESTHESIA PROVIDERS

With the increasing number of patients on OATs
undergoing dental procedures, providers of sedation

and general anesthesia for dentistry who encounter these
patients should be comfortable assessing the risks and

benefits surrounding perioperative OAT management.
They should also expect to participate in multidisciplin-

ary discussions regarding OAT management. Addition-
ally, providers should be cognizant of the bleeding risks

associated with common dental procedures and surger-
ies (eg, multiple dental extractions, extensive soft tissue

surgery), as well as those utilized during the provision of
sedation or general anesthesia (eg, nasopharyngeal

airway [NPA] placement, nasal intubation).

Dental Procedures

Many dental and medical professional societies have

published recent guidelines regarding the continuance of
OATs for routine dental procedures as bleeding should

be minor and well controlled with local hemostatic

Table 4. Duration of Withholding Oral Antithrombotics
When the Bleeding Risk Warrants Discontinuation8,13,97–99

Drug

Hold prior
to procedure

(days)

Restart
postoperatively

(hr)

ASA* 3–7 24–72
Clopidogrel 2–5 24–72
Prasugrel 5–7 24–72
Ticagrelor 2–5 24–72
Vorapaxar Consult required Consult required
Dipyridamole 1–2 24
Cilostazol 1–5 24
Warfarin 3–5 12–24
Apixaban 1–2 24–48
Dabigatran 1–4 24–48
Rivaroxaban 1–2 24–48

* ASA indicates acetylsalicylic acid.
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measures.4,6,18–26 As with many broad-based recom-
mendations, limitations and exceptions exist with most
of these guidelines. These guidelines have historically
been based on studies of ASA, clopidogrel, and vitamin
K antagonists (VKAs), and it remains unclear whether
the same guidance should be applied to newer OAPs and
DOACs.24,27–29 Secondly, existing guidelines are vague
regarding specific dental procedures or are explicitly
limited to procedures with bleeding risks similar to
simple extractions of fewer than 3 teeth. It should be
noted that although the evidence for the safety of
continuing VKAs remains robust, evidence is accumu-
lating that supports the notion that continuation of
DOACs is at least as safe as the continuation of VKAs
for extractions, implant placement, sinus augmentation,
and bone grafting procedures.30–35 Although associated
with more bleeding than clopidogrel, the newer P2Y12

antagonists prasugrel and ticagrelor similarly appear to
be safe to continue even in combination with ASA for
simple, uncomplicated dental extractions.36,37

Sedation and anesthesia providers are often involved
in procedures with bleeding risks greater than simple
extractions. For procedures that fall outside of the scope
of current guidelines or for procedures or agents with
limited data to guide perioperative management of
OATs, the directives outlined above can be applied
when assessing risk and therapy management. Dental
procedures should be stratified into high, low, or
minimal bleeding risk much like other surgical proce-
dures to guide decision making for those involved in
perioperative OAT management. The procedural bleed-
ing risks presented below may be augmented by patient-
specific bleeding risks, the surgeon’s procedural experi-
ence, and the availability of and familiarity using local
hemostatic measures.

Minimal Bleeding Risk Dental Procedures. Procedures
with a bleeding risk similar to or lower than a simple
extraction would be classified as having a minimal risk
of major bleeding for which OATs should be continued.
Procedures in this class would include local anesthetic
administration, scaling and root planing, direct and
indirect restorations (supragingival or subgingival), and
most endodontic procedures.5,38,39

Low Bleeding Risk Dental Procedures. Procedures
with a higher risk of surgical bleeding than simple
extractions may fall into the category of low risk (,2%
risk of major bleeding). Procedures in this category may
include more complex extractions (surgical, .3 teeth,
requiring osseous removal or recontouring), procedures
that require soft tissue flap elevation, biopsy, or
preprosthetic surgery.5,38,39 There is evidence that
procedures in this category can be safely performed in
patients on OATs with local hemostatic measures. A
retrospective study found that continuation of single

antiplatelet therapy and DAPT for alveoloplasty,
implant placement, excisional biopsy, and multiple
extractions including removal of third molars was safe
and presented minimal risk for uncontrolled or excessive
bleeding.40 Also, evidence exists that patients continuing
ASA, P2Y12 inhibitors, VKAs, or combinations of these
medications can undergo periodontal surgery, including
flap elevation and gingivectomy, utilizing local hemo-
static measures such as oxidized cellulose (Gelfoam),
digital pressure, and electrocautery when necessary.41

However, some references have recommended the
consideration of skipping a single DOAC dose due to
the slightly increased risk of bleeding associated with
some potentially invasive dental procedures.38 Although
the above referenced studies seem to suggest the
possibility of performing many procedures without
requiring OAP cessation, certain measures may be taken
if the surgical team feels the risk for major bleeding is
elevated. For example, if a patient is currently taking a
P2Y12 antagonist, it may be possible to bridge the
patient with ASA perioperatively in consultation with
the managing health care team.

High Bleeding Risk Dental Procedures. Orthognathic
surgery, excision of large bony or soft tissue pathologies,
extensive facial trauma repair via open techniques, and
radical and reconstructive surgery for head and neck
malignancies are classified by many as high risk for
bleeding and would likely require pausing OACs and
possibly OAPs (aside from ASA for patients with stents)
following evaluation by the managing health care
team.5,42 These procedures are often performed in
hospital or ambulatory surgical settings with ample
pre- and postsurgical resources, and consultation with
multiple specialty services is often necessary regarding
hemostatic management.

Local Hemostatic Measures. Local measures to
achieve hemostasis in dental procedures include apply-
ing pressure with gauze, suturing, electrocautery,
oxidized cellulose (Surgicel), resorbable sponges (Gel-
foam), cyanoacrylates, fibrin glue, and antifibrinolytics.
Tranexamic acid (TXA) and epsilon aminocaproic acid
(EACA) are antifibrinolytic lysine analogues that
prevent activation of the coagulation cascade degrada-
tion factor plasminogen to plasmin. Under typical
conditions, plasmin would break down fibrin, fibrino-
gen, and other clotting factors, but this process is
impaired by TXA.43 The recent POISE-3 study evalu-
ated the use of IV TXA for patients undergoing
noncardiac surgeries and found a decrease in bleeding
events although noninferiority to placebo in causing
adverse cardiac events was unproven.44 For dental and
oral procedures, topical solutions of either TXA or
EACA can be irrigated into surgical sites, applied to
gauze compressed on the surgical site, or utilized as a

Anesth Prog 70:37–48 2023 Statman 41



mouth rinse for 2 to 7 days postoperatively. TXA has

been shown to decrease incidence of postoperative
bleeding for patients on VKAs and reduce delayed

bleeding in patients taking novel OACs without
increasing thromboembolic risk.30,43,45–47

Postoperative Pain Management

Management of pain following dental procedures and
surgeries for patients on OATs centers on providing

adequate pain control while minimizing excessive
bleeding and thrombotic risk. Nonsteroidal anti-inflam-
matory drugs (NSAIDs), often central to postoperative

pain management, function by inhibiting cyclooxygen-
ase (COX). Yet their use is associated with both

excessive bleeding and adverse cardiac events.48,49 While
nonselective NSAIDs reversibly block both major

isoforms of COX (COX-1 and COX-2) to varying
degrees, selective COX-2 inhibitors have minimal

interaction with COX-1 leading to diminished bleeding
risk with a variable risk of adverse cardiac events.50

The combination of OACs and nonselective NSAIDs

is associated with a 3- to 6-times greater bleeding risk
and a reported elevation in INR as high as 15%.51,52

Celecoxib, a selective COX-2 inhibitor, has shown no
increased risk of major bleeding when combined with

warfarin versus warfarin alone. Although celecoxib has
similar rates of reported major adverse cardiac events as

ibuprofen, additional analysis is needed to understand
its safety profile when combined with OACs.53,54

Like OACs, combining nonselective NSAIDs with

OAPs can increase bleeding risk. Conversely, nonselec-
tive NSAIDs inhibit ASA’s ability to bind to platelets

and thereby increase thrombotic risk.55,56 The US Food
and Drug Administration has mandated a boxed

warning on both nonselective and COX-2 selective
NSAIDs that cautions their use in patients with

cardiovascular disease due to elevated thrombotic
risk.57,58

Due to the possible deleterious effects of NSAIDs, a

multimodal approach seeking to minimize their use may
be appropriate to minimize exacerbation of excessive

bleeding and thrombotic risk in patients on OATs.
Components of this multimodal approach can include

administration of long-lasting local anesthetics, liposo-
mal bupivacaine, acetaminophen, opioids, and other

pharmacological adjuncts such as gabapentin or mag-
nesium. If NSAIDs will be administered, the choice of

agent, duration of use, and timing of dosing must be
considered. Use of celecoxib up to 200 mg/day is

preferable to ibuprofen or ketorolac when bleeding risk
is high.48 NSAIDs should be used for as short a

duration as feasible to minimize both bleeding and

thrombotic risk. Additionally, dosing regimens should
be designed to minimize drug interactions. For example,

ibuprofen and naproxen competitively inhibit ASA’s
effects on COX-1 and should be given 30 minutes after
and 8 hours prior to the ingestion of immediate-release

ASA to minimize antiplatelet attenuation.59

One final drug interaction that must be considered is

in patients taking P2Y12 antagonists who will be
prescribed opioids postoperatively. The impairment of

gut motility induced by opioids can lead to delayed
enteric absorption and impaired oral bioavailability of

all oral P2Y12 inhibitors. Although the current evidence
is of low quality, it may be prudent to alter timing and
avoid opioid prescriptions in patients on oral P2Y12

inhibitors.60,61

Anesthesia Procedures

Routes of Medication Administration. The 3 routes for
medication administration that may be associated with
bleeding are IV, intramuscular (IM), and intraosseous

(IO). Both IO and peripheral IV access and even central
venous access can be obtained without discontinuation

of OATs.62 Adequate pressure must be applied to access
sites during removal to allow for adequate hemostasis,

and careful monitoring of catheterization sites for
hematoma and extravasation is prudent.

IM administration has been established as a safe

method of delivering different vaccines and antibiotics
in patients on OATs without hematoma develop-

ment.63–66 IM injections with small gauge needles are
considered minimal risk for bleeding and do not require

discontinuation of OATs.67 Nevertheless, some recom-
mend consultation with a physician familiar with the

patient’s bleeding risk for those taking OACs prior to
IM administration of medications.68,69 Techniques that

minimize hematoma development with IM injections are
the use of a 23-gauge or smaller caliber needle, holding

firm pressure for at least 2 minutes over the injection
site, and avoiding medications that may inhibit hemo-

stasis such as ketorolac tromethamine.69

Laryngoscopy. There have been some case reports of
spontaneous epiglottic hematoma development after

laryngoscopy in patients on VKAs and induced by
trauma in patients not on OACs.70 These occurrences

are quite rare, and laryngoscopy is considered a
procedure with minimal bleeding risk that can be

performed on patients continuing their OATs.71,72 To
minimize the risk of a major bleed, laryngoscopy should

be performed carefully with consideration given to
avoiding any tissue trauma.

42 Oral Antithrombotics in Dentistry Anesth Prog 70:37–48 2023



Nasal Instrumentation. Instrumentation of the nasal
passages of a patient on OATs with either an NPA or a
nasotracheal tube (NTT) requires providers assess both
the risk of major bleeding associated with nasal
instrumentation as well as the necessity of nasal
instrumentation.

Bleeding risk of nasal instrumentation. The frequency
of epistaxis, its sequelae, and the ability to manage
significant hemorrhage all factor into the procedural
bleeding risk for nasal instrumentation. The rate of
bleeding from nasotracheal intubation (NTI) varies
based on technique used but ranges in the literature
from 18% to 77%.73–75 If bleeding is severe and if local
measures unsuccessfully control bleeding, airway com-
promise and obstruction may rapidly ensue. For this
reason, nasal instrumentation more invasive than
flexible nasopharyngoscopy would be considered to
have a high risk of major bleeding and would likely
require pausing OACs and possibly OAPs (aside from
ASA in patients with stents) in consultation with the
managing physicians.71,76–78 If the procedure can be
safely completed, albeit with a slight inconvenience
either without NTI or NPA placement or alternatively
with oral intubation, then the benefits of nasal
instrumentation generally do not outweigh the potential
risks of discontinuing OATs.

Prevention of nasal bleeding. Even if the patient has
discontinued their OATs or in patients who remain on
ASA, any strategy that can minimize trauma to the
nasal mucosa should be utilized, as hemostasis may not
be completely normalized. There are numerous strate-
gies to minimize the risk of bleeding during NTI.
Selection of the more patent nasal passage is 1 way to
minimize trauma during nasal instrumentation. Of
patients reporting equally patent nasal passages, nasal
endoscopy found greater than two-thirds of the study
population with intranasal pathology significant enough
to warrant instrumentation of the contralateral side of
the nose to minimize trauma.79 When nasal endoscopy is
not feasible or available, use of the occlusion and
spatula tests can be used with reasonable diagnostic
accuracy.80 The occlusion test is performed by having
the patient select which nostril has better airflow while
occluding the contralateral side. The spatula test is
performed by measuring the diameter of condensation
on a spatula or a dental mouth mirror held a centimeter
from each nostril with the contralateral side occluded.

The pathway that the NTT takes can also impact
bleeding risk. Guiding the NTT between the inferior
turbinate and the floor of the nose as opposed to
between the inferior and middle turbinates reduces
mucosal trauma and bleeding. Using a fiberoptic scope
to reliably access this pathway is ideal, but if a fiberoptic
scope is unavailable, simple lifting of the nasal tip in a

cephalad direction increases the likelihood that the NTT
will traverse the inferior pathway.81–83

Other techniques that have been shown to reduce the
risk of epistaxis during NTI include application of a
topical vasoconstrictor (eg, cocaine, phenylephrine,
oxymetazoline) to the nasal mucosa, lubricating the
NTT, thermosoftening the NTT up to 608C, tunneling
the NTT tip into a catheter, NPA, or surgical glove, and
obturating the NTT tip with an inflated esophageal
stethoscope.74,84–93 Consideration can also be given to
utilizing uncuffed NTTs for certain procedures and
patients to reduce the overall diameter and resistance to
passage.

Conflicting reports exist regarding placement of an
NPA to facilitate NTI by dilating nasal passages. Some
authors have found that use of NPAs creates additional
trauma,94 whereas others have found that NPAs do not
generate additional trauma and may minimize bleeding
when used prior to introduction of the NTT.95,96

CONCLUSION

Perioperative management of patients taking antithrom-
botic agents requires a multidisciplinary approach
involving the sedation or anesthesia provider, the
surgeon or dentist, and the physician managing the
antithrombotic regimen. The risks and benefits of
continuing or pausing antithrombotic agents must be
weighed, and pharmacologic principles should be used
to guide agent disruption. Providers need to be familiar
with the bleeding risks of frequently encountered
procedures to provide optimal patient care. Guidelines
and robust data exist on how to manage the more
commonly used OATs for extractions. Additional
research elucidating the bleeding risks associated with
newer and less frequently used OATs as well as the
bleeding risk of NTI and other dental procedures with
weak or nonexistent evidence would help guide periop-
erative management of OATs for providers of sedation
and general anesthesia for dentistry.
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Continuing Education Questions

This continuing education (CE) program is designed for dentists who desire to advance their understanding of pain
and anxiety control in clinical practice. After reading the designated article, the participant should be able to evaluate
and utilize the information appropriately in providing patient care.

The American Dental Society of Anesthesiology (ADSA) is accredited by the American Dental Association and
Academy of General Dentistry to sponsor CE for dentists and will award CE credit for each article completed. You
must answer 3 of the 4 questions correctly to receive credit.

Submit your answers online at www.adsahome.org. Click on ‘‘On Demand CE.’’

CE questions must be completed within 3 months and prior to the next issue.

1) Clinical recommendations for direct-acting oral
anticoagulants (DOACs), such as apixaban or
dabigatran, include which of the following?

a. Consider a longer DOAC withholding period
preoperatively.

b. Do not interrupt DOAC therapy if bleeding risk
is anticipated to be minimal for dental surgery.

c. Immediately restart DOAC therapy postopera-
tively.

d. Utilize bridging therapy for most major and
minor dental procedures.

2) For patients on warfarin and currently within
therapeutic anticoagulation range, how long should
warfarin be held preoperatively to reduce their
International Normalized Ratio (INR) value?

a. �1 day
b. 2 days
c. 4 days
d. 5 days

3) Surgical extraction of more than 3 teeth falls into
which bleeding risk category?

a. Minimal
b. Low
c. Medium
d. High

4) Which of the following local measures for control-
ling bleeding are dependent upon antifibrinolytic
lysine analogues?

a. 2-octyl cyanoacrylate
b. Kaolin-impregnated gauze
c. Oxidized cellulose
d. Tranexamic acid
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