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Abstract

Antithrombotic medications including anticoagulants such as
warfarin (Coumadin) and antiplatelet agents such as aspirin are
used by millions of dental patients to prevent various thrombotic
complications including stroke or heart attack. Dentists must weigh
the risks of postoperative bleeding in patients whose antithrombotic
medications are continued versus the risk of thromboembolic
complications if antithrombotic medications are interrupted for dental
procedures. The dental and medical literature shows only minimal
risk of bleeding complications in patients whose anticoagulation
or antiplatelet medication is continued for dental surgery, and if
bleeding complications occur, they can usually be easily controlled with
local measures for hemostasis. The literature also shows a small but
significant risk of catastrophic or fatal embolic complications in patients
whose anticoagulation or antiplatelet medications are interrupted
for dental procedures. There is usually no good reason to interrupt
therapeutic levels of continuous anticoagulation or antiplatelet
medications for dental surgery with local measures for hemostasis.
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After completing this course, the reader should:
1. be familiar with the relative risks of bleeding
complications in patients on continuous
antithrombotic medications such as warfarin
and aspirin undergoing dental surgery,
2. be familiar with the relative risks of
thromboembolic complications in patients
whose continuous antithrombotic
medications are interrupted for dental
procedures, and
3. understand the purpose of physician
consultation in dentistry.
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Educational Objectives
After completing this course, the reader should:
1. be familiar with the relative risks of bleeding complications
in patients on continuous antithrombotic medications such
as warfarin and aspirin undergoing dental surgery,
2. be familiar with the relative risks of thromboembolic
complications in patients whose continuous antithrombotic
medications are interrupted for dental procedures, and
3. understand the purpose of physician consultation in
dentistry.

Abstract
Antithrombotic medications including anticoagulants such
as warfarin (Coumadin) and antiplatelet agents such as
aspirin are used by millions of dental patients to prevent
various thrombotic complications including stroke or heart
attack. Dentists must weigh the risks of postoperative
bleeding in patients whose antithrombotic medications are
continued versus the risk of thromboembolic complications
if antithrombotic medications are interrupted for dental
procedures. The dental and medical literature shows only
minimal risk of bleeding complications in patients whose
anticoagulation or antiplatelet medication is continued for
dental surgery, and if bleeding complications occur, they can
usually be easily controlled with local measures for hemostasis. The literature also shows a small but significant risk of
catastrophic or fatal embolic complications in patients whose
anticoagulation or antiplatelet medications are interrupted
for dental procedures. There is usually no good reason to
interrupt therapeutic levels of continuous anticoagulation or
antiplatelet medications for dental surgery with local measures for hemostasis.
Antithrombotic medications including anticoagulants and
antiplatelet drugs are used by millions of patients to prevent
heart attacks and strokes. Anticoagulants include vitamin K

inhibitors such as warfarin (Coumadin) and direct-acting oral
anticoagulants (DOACs) such as dabigatran (Pradaxa), apixaban (Eliquis), rivaroxaban (Xarelto), and edoxaban (Savaysa).
Antiplatelet medications include aspirin, cilostazol (Pletal),
clopidogrel (Plavix), dipyridamole (Persantine, Aggrenox), ticagrelor (Brilinta), ticlopidine (Ticlid), and prasugrel (Effient)
(Health and Human Services) of the Commonwealth of Massachusetts. Anticoagulants and antiplatelet agents. (https://
masshealthdruglist.ehs.state.ma.us/MHDL/pubtheradetail.
do?id=110 Accessed July 27, 2017.) [Table 1] These medications slow down the clotting process and are often colloquially
called “blood thinners.”
Anticoagulants are prescribed for a variety of conditions,
including atrial fibrillation, artificial heart valve, valvular
heart disease, left ventricular dysfunction or thrombus, history of deep vein thrombosis or embolism, and history of
transient ischemic attack or stroke. Antiplatelet drugs are
also prescribed as antithrombotic medications for various
conditions, including atrial fibrillation, history of angina
or myocardial infarction, coronary artery disease prevention, history of coronary bypass surgery, history of transient
ischemic attack or stroke, and asymptomatic carotid artery
disease.
Dentists must weigh the risks of potential hemorrhage after
dental procedures in patients on antithrombotic medications
versus embolic complications if such medications are withdrawn or reduced before the procedure. Fortunately, dental
surgery including simple or surgical extractions is different
than other types of surgery. Major blood vessels are unlikely
to be encountered, and perioperative and postoperative bleeding sites are usually accessible without further surgery. Local
measures to aid hemostasis including application of pressure
by biting on gauze, tea bags, oxidized cellulose, absorbable
gelatin, tranexamic acid mouthwash, and suturing are simple
to use and usually effective.

Table 1. Antithrombotic medications and indications
Anticoagulants

Antiplatelet medications

warfarin (Coumadin)
apixaban (Eliquis)
dabigatran (Pradaxa)
edoxaban (Savaysa)
rivaroxaban (Xarelto)

aspirin
cilostazol (Pletal)
clopidogrel (Plavix)
dipyridamole (Persantine, Aggrenox)
prasugrel (Effient)
ticagrelor (Brilinta)
ticlopidine (Ticlid)

Anticoagulant indications (for warfarin, recommended therapeutic
range for most conditions: INR 2.0-3.0, for some mechanical mitral
heart valves: INR 2.5-3.5):
atrial fibrillation
artificial heart valve
valvular heart disease
left ventricular dysfunction or thrombus
history of deep vein thrombosis or embolism
history of transient ischemic attack or stroke

Antiplatelet medication indications:
atrial fibrillation
history of angina or myocardial infarction
coronary artery disease prevention
history of coronary bypass surgery
history of transient ischemic attack or stroke
asymptomatic carotid artery disease
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In the past, dental treatment for patients on antithrombotic
medication was controversial, since such patients can be at
higher risk of hemorrhage after dental procedures. As early
as 1956, Askey and Cherry1 reported on six anticoagulated
patients undergoing 14 extractions without bleeding complications and warned that the risk of embolic complications
exceeded the risk of bleeding complications for dental extractions in anticoagulated patients. In contrast, Ziffer et al.2 in
1957 recommended interrupting anticoagulation for dental
extractions after reporting the first cases of serious bleeding
requiring more than local hemostatic measures to control (in
these cases, injections of vitamin K) after dental extractions in
anticoagulated patients.
More recent studies have repeatedly shown that bleeding
complications (low morbidity—usually simple to treat with
additional local measures for hemostasis) are uncommon in
patients on antithrombotic medications undergoing dental
surgery with local measures for hemostasis, and concern about
potential embolic complications (high morbidity—embolic
complications such as stroke or heart attack often have devastating long-term consequences or can possibly be fatal) has
outweighed the risk of hemorrhage. Most authorities—including the authors’ controlled studies and numerous systematic
and narrative reviews—have concluded that therapeutic levels
of antithrombotic medications should not be interrupted for
most dental surgical procedures, including simple single or
multiple extractions.3-19
In spite of overwhelming evidence that therapeutic levels
of antithrombotic medications should not be interrupted or
reduced for dental surgery, surveys on anticoagulant and antiplatelet drugs in dental procedures have repeatedly found that
dentists and physicians overestimate the risk of postoperative
hemorrhage and underestimate the risk of thrombotic complications in patients on antithrombotic agents20-29 and often
prefer interruption to continuation of antithrombotic medications for dental surgery.

Warfarin
Warfarin (named for the Wisconsin Alumni Research Foundation, which funded the research for its discovery) is an
anticoagulant used to decrease the risk of thromboembolism,
including stroke or transient ischemic attacks, but it can also
increase the risk of bleeding. Dental surgery in anticoagulated
patients can present a challenge to dentists and physicians.
The bleeding risk in continuously anticoagulated patients
undergoing dental surgery including extractions must be
weighed against the embolic risks in withdrawing or reducing
anticoagulation before dental procedures.
Warfarin anticoagulation is now measured by the International Normalized Ratio (INR). The recommended therapeutic range for most patients on continuous anticoagulation
with warfarin is INR 2.0 to 3.0, but for some patients with
mechanical mitral heart valves, the recommended range is
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INR 2.5 to 3.5.31 INR levels have traditionally been checked
by blood drawn in laboratories or hospitals, but there are now
also home testing devices allowing patients to self-monitor
their INR levels.32 The American College of Chest Physicians (ACCP) recommends that motivated and competent
patients be encouraged to self-test and manage their INR
levels.33
A 2015 narrative review34 revealed that of 5,431 anticoagulated dental patients undergoing over 11,381 surgical
procedures (including simple and surgical extractions, fullmouth extractions with alveoplasties, alveolar surgery, and
gingival surgery, many with patients at anticoagulation levels
significantly higher than present therapeutic levels), only 31
(~0.6% of patients) required more than local measures for
hemostasis. Of the 31 bleeding complications requiring more
than local hemostatic measures (e.g., vitamin K injection,
adjustment of warfarin dose, or transfusion), many were anticoagulated significantly above therapeutic INR levels (which
may have contributed to the bleeding), and none was fatal.
On the other hand, the review found that of at least 2,673 patients whose anticoagulation was reduced or withdrawn for at
least 2,775 dental visits, there were 22 embolic complications
(0.8% of cessations), including six fatal events (0.2% of cessations). These results were similar to earlier reviews,35,36 which
also concluded that anticoagulation should not be interrupted
for dental procedures.
In 2007, the Haemostasis and Thrombosis Task Force
of the British Committee for Standards in Haematology
reviewed the literature and then issued a statement for managing anticoagulated patients undergoing dental surgery.37
These guidelines were reviewed by the British Committee
for Standards in Haematology, the British Society for Haematology Committee, the British Dental Association, and
the National Patient Safety Agency. The authors found the
bleeding risk to be low for dental surgery in patients anticoagulated at INR 2.0 to 4.0 (even above therapeutic levels)
and recommended that anticoagulation be continued in most
of these patients, with hemostasis controlled by local measures. They also recommended that INR levels be checked
on stably anticoagulated patients within 72 hours of surgery.
Similarly, there have been at least seven systematic reviews of
anticoagulation in dental surgery studies that independently
reached the same conclusion: anticoagulation should generally not be interrupted for dental surgery.7,11,14-16,37,39 There
have been only a few bleeding complications in antiocagulated dental patients, virtually all simple to treat with local
measures for hemostasis, and none fatal, On the other hand,
there have been some embolic complications in dental patients whose anticoagulation was interrupted, many probably
permanently debilitating and some fatal. As a result, when
weighing the risks versus benefits, continuing anticoagulation for dental surgery is virtually always more prudent than
anticoagulation interruption.
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National medical and dental group
recommendations
National medical and dental recommendations for anticoagulated patients have been virtually unanimous [Table 2]:
The American Academy of Oral Medicine,40 the American
Dental Association,41 the Society for Neuroscience in Anesthesiology and Critical Care (supported by the American
Society of Anesthesiologists),42 the American Academy of
Neurology,43 The Haemostasis and Thrombosis Task Force
of the British Committee for Standards in Haematology,37 the
American Heart Association,44 and the American College of
Cardiology44 all recommend continuing anticoagulation for
most dental procedures. Although the American College of
Chest Physicians (ACCP) recommended continuing anticoagulation for dental extractions in its statements in 2001,
2004, and 2008, the current 201245 statement recommends
a choice of either continuing anticoagulation using a prohemostatic mouthwash such as tranexamic acid to aid in hemostasis for minor dental procedures including extractions,
or withdrawing anticoagulation for two or three days before
the procedure, partly based on the fact that in four controlled
comparative studies46-49 between anticoagulated patients and
patients whose anticoagulation was briefly interrupted, there
were no postoperative embolic events (and no significant
postoperative bleeding problems) in the interruption groups
in these studies. What the ACCP failed to mention, however,
is that in each of these four studies, there were no differences
in blood loss or the incidence of minor postoperative bleeding between the respective anticoagulation or interruption
groups. In addition, in each of the four studies, the authors
independently concluded that anticoagulation should not be
interrupted for dental procedures. Since minor postoperative
bleeding is the same whether anticoagulation is continued or
interrupted, then prudence would dictate that anticoagulation be continued for dental procedures in spite of the interruption option recommendation.

Direct-acting anticoagulants
Although more expensive than vitamin K antagonists such
as warfarin, direct-acting anticoagulants (DOACs) including apixaban, dabigatran, edoxaban, and rivaroxaban do not
require INR monitoring, have a more rapid onset, fewer drug
and food interactions, and a shorter half-life (5-17 hours versus
20-60 hours for warfarin). As a result of the shorter half-life,
when anticoagulation is interrupted for surgical procedures,
the standard interruption interval is usually one day for DOACs versus two or three days for warfarin. While studies of
dental treatment of patients on DOACs are limited, there is
no evidence that bleeding complications are greater in DOACtreated patients than with warfarin anticoagulated patients,50-53
and as a result, DOAC anticoagulation should not be interrupted for dental surgery.
Dentists and physicians have often overestimated the risks
of bleeding complications in anticoagulated patients and underestimated the embolic risks in patients whose anticoagulation is interrupted for dental procedures. Many dentists are
unaware of the risk of serious and sometimes fatal embolic
complications in patients whose anticoagulation is interrupted
for dental procedures. In a 2010 “decision analysis,” to support
the idea that anticoagulation should be reduced or withdrawn
for some dental extractions, Balevi incorrectly asserted, “there
has been no reported case of a dental extraction causing a cardiovascular accident (CVA) in a patient whose warfarin was
temporarily discontinued.”54
In fact, there were many documented embolic complications with anticoagulation interruption for dental procedures
before 2010, and an update of the 1998 review34 has shown
that of at least 3,278 dental patients whose anticoagulation
was interrupted for at least 3,380 appointments,55 there have
now been at least 29 cases of embolic complications (0.9% of
patients or visits) after anticoagulation interruption for dental
procedures, seven of which were fatal (0.2% of patients or visits), most of which occurred before 2010.56-73 “For the sake of

Table 2. National medical and dental group statements on anticoagulation and dental procedures
Year

Group

Recommendation

American Academy of Oral Medicine

Continue warfarin anticoagulation with INR testing within a
few days of the procedure

2015 41

American Dental Association

Continue warfarin or DOAC for most patients

2014

The Society for Neuroscience in Anesthesiology and Critical Care
(supported by the American Society of Anesthesiologists)

Continue anticoagulation for single dental extractions

2013 43

American Academy of Neurology

Continue warfarin anticoagulation

2012

American College of Chest Physicians

Continue warfarin anticoagulation with oral prohemostatic
agent or interrupt anticoagulation for 2-3 days before dental
surgery

2007 37

The Haemostasis and Thrombosis Task Force of the British Committee for Standards in Haematology

Continue warfarin anticoagulation, checking INR levels
within 72 hours of dental surgery

2003 44

American Heart Association and American College of Cardiology

Continue warfarin with antifibrinolytic mouthwash

2016
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40

42

45
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creating balance,” Balevi used a 1% postdental bleeding fatality
incidence for his reanalysis even though there has never been
a reported fatal bleeding complication (a 0% incidence) in an
anticoagulated patient. In addition, he grossly underestimated
the risk of embolic complications with a three-day interruption of anticoagulation, using an incidence of only 0.059%.
Wysokinski et al.74 have shown an embolic complication rate
after a four- or five-day interruption (not limited to interruptions for dental procedures) of 1.1% (18 times greater than Balevi’s rate), and Garcia et al.65 have shown a rate of 0.4% (more
than six times greater than Balevi’s rate) after an interruption
of five days or less.
Even accepting a 0.059% embolic complication rate with
anticoagulation interruption, that would mean that there
would be one embolic complication for every 1,700 interruptions for dental procedures. The choice in this case would be for
the patient to have a 1 in 1,700 chance of embolic complication
(including death or disability) with interruption versus when
anticoagulation is continued an approximately 0% chance of
death from a bleeding complication, which, if it occurs, can
typically be treated with additional local measures for hemostasis. To think of it another way, there are about 87,000 daily
airplane flights in the United States. A 0.059% incidence of
crashes would mean there would be 51 daily airplane crashes.75
If airplane passengers were informed of this incidence before
flying, it is doubtful that many of them would choose to fly.
Another reason some have opposed anticoagulation continuation for dental procedures is that dentists and patients
find bleeding complications “troublesome”: to support the
idea of interruption for some dental procedures, Todd pointed
out that bleeding after dental surgery, “while never life threatening, can be quite disconcerting and require repeated local
measures…”76 Although postdental bleeding complications in
anticoagulated patients can be “troublesome” to both patients
and dentists, they are usually simple to treat and have never
been shown to be fatal. In contrast, embolic complications such
as stroke and heart attack can have devastating consequences,
including death. A cardiologist once opined that some patients
may prefer death to living with the complications of a stroke.
The decision to continue or interrupt anticoagulation for dental
procedures has therefore been summarized as “bleed or die.”77
Warfarin has a long half-life of about 40 hours, so when
warfarin therapy is interrupted, it takes about five days to
reach normal hemostasis.78 Todd has advocated a brief discontinuation of anticoagulation for oral surgical procedures,
partly based on an alleged lack of cases in the literature of
thrombotic events in patients whose INR levels fell to 1.5-2.0
(which would still be above the “normal” INR of 1.0).76,79 But
Akopov et al. in 2005 reported that five patients who suffered
thrombotic events were at INR levels between 1.5 and 2.0 at
admission to the hospital after anticoagulation withdrawal for
medical procedures.61 In addition, there have been embolic
complications reported after anticoagulation interruption pe-
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riods of only three days for dental procedures.64,71 Looking at
medical procedures in general, relatively brief anticoagulation
interruption periods of five days or less are associated with
unacceptable embolic complication rates.65,74 Moreover, the
optimal INR range to prevent stroke with minimal risk of
hemorrhage has been the subject of intense study and for most
patients has been defined as INR 2.0 to 3.0 (INR 2.5 to 3.5
for some high-risk patients). Reducing the dose below these
levels to a suboptimal level will therefore expose these patients
to a higher risk of stroke or even death for little or no benefit
in prevention of hemorrhage, which, if it occurs at all, can
be treated with local measures. It is true that embolic events
are infrequent when warfarin anticoagulation is briefly interrupted, but when an embolic event such as a stroke occurs,
it is usually catastrophic and possibly fatal. It also should be
noted that bleeding complications can sometimes occur even
in patients not anticoagulated with warfarin.

Aspirin

Figures 1 and 2. Felix Hoffmann, a chemist with the Bayer Company in
Germany, first isolated pure acetylsalicylic acid (ASA) in 1897, calling it
“Aspirin” in 1899.

The therapeutic analgesic effects of aspirin, also known
as acetylsalicylic acid (ASA), were first recorded over 2,000
years ago by Hippocrates, when he recommended chewing
willow leaves (which contain salicylic acid) during child-
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birth.80 Charles Frédéric Gerhardt (1816-1856), a chemist
at the German company Bayer, discovered acetylsalicylic
acid in 1853 although in an impure form.81 Felix Hoffmann
(1868-1946) [Figures 1 and 2], another chemist at Bayer, was
the first to isolate pure acetylsalicylic acid in stable form in
1897, naming it “Aspirin” for commercial manufacture and
sale in 1899.82 Originally a trade name, Bayer eventually
lost or sold its rights to the trademark, and aspirin entered
the lexicon as a generic name for acetylsalicylic acid. Since
then, aspirin’s analgesic, antipyretic, anti-inflammatory, and
anti-thrombotic effects have made aspirin a “wonder drug”
and one of the most commonly used in all the world. When
aspirin is used for antithrombosis, the typical dosage can vary
between 75 and 325 mg daily.31
Dentists and physicians must weigh the potential bleeding
complications in patients on continuous antiplatelet drugs
such as aspirin versus the potential for heart attacks or strokes
in patients whose antiplatelet therapy is interrupted for dental
procedures. There have been four case reports of severe bleeding including two involving platelet transfusions after dental
treatment in patients on aspirin, but these reports each include
patients at very high dosages or taking other medications that
may have been responsible for the bleeding.83-86 Three of these
reports were in the 1970s, and one was in 1997.
There have been more than 6,265 dental surgical procedures in over 3,522 dental patients without interrupting
antiplatelet therapy reported in the medical and dental literature.19,87 The antiplatelet therapy in these studies included
many patients on dual antiplatelet medications such as
aspirin and clopidogrel (Plavix) and other newer antiplatelet
medications such as cilostazol (Pletal), dipyridamole (Persantine, Aggrenox), prasugrel (Effient), ticagrelor (Brilinta),
or ticlopidine (Ticlid). Of these, there were minor bleeding complications (requiring additional local measures for
hemostasis) in no more than 86 patients, a minor bleeding
incidence of only 2.4%. Only two patients required more than
additional local measures for hemostasis, a serious bleeding
complication rate of only 0.06%. Over 99% of all dental surgery in patients on antiplatelet medications required no more

than local measures for hemostasis. It can be concluded that
the risk of bleeding is extremely low after dental procedures
in patients on therapeutic levels of antiplatelet medications.
Just as with warfarin anticoagulation, it should be noted that
bleeding complications can sometimes occur even in patients
not on antiplatelet medications.
Of at least 752 interruptions of antiplatelet therapy in 702
patients, there have been at least 19 embolic complications
(2.5% of interruptions), including myocardial infarction,
stent thrombosis, coronary artery syndrome, and cerebrovascular strokes. The actual risk is probably significantly lower
than 2.5% since this incidence includes only reports and studies in the medical and dental literature, but it is certainly true
that the embolic risk increases when antiplatelet therapy is
interrupted.
Some physicians and dentists assume that there is little or
no risk of serious thrombotic complications in patients whose
antiplatelet therapy is interrupted for dental procedures, but
in many controlled studies of patients on low-dose aspirin,
stroke, myocardial infarction, or death was significantly more
likely to occur in those whose antiplatelet therapy was interrupted for any reason (not just dental procedures).88-92 The risk
of thrombotic complications with antiplatelet interruption is
low but not zero and such complications are potentially serious or even fatal. If aspirin therapy is interrupted for surgery,
a seven- to ten-day interruption was thought to be prudent,93
but Sonksen et al. showed that a two-day interruption is sufficient for normal hemostasis94 and Brennan et al. recommended
no more than a three-day interruption.95 If aspirin therapy is
interrupted for a dental procedure, it is the physician and not
the dentist who should recommend the interruption.

National medical and dental group recommendations for dental surgery in patients on antiplatelet medications
National medical and dental groups are unanimous in recommending against interruption of antiplatelet medications for
most dental procedures [Table 3]. The American Dental Association states, “There is strong evidence [that] it is not nec-

Table 3. National medical and dental group statements for dental treatment in patients on antiplatelet medications
Year

Group

Recommendation

2015

41

American Dental Association

Continue antiplatelets for dental procedures

2014

42

The Society for Neuroscience in Anesthesiology and Continue antiplatelets for single dental extractions
Critical Care (supported by the American Society of
Anesthesiologists)

2013 43

American Academy of Neurology

Continue aspirin for dental procedures

2012

45

American College of Chest Physicians

Continue aspirin for dental procedures

2007

96

American Heart Association, American College of
Cardiology, Society for Cardiovascular Angiography
and Interventions, American College of Surgeons,
and American Dental Association

Continue antiplatelets for dental procedures
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essary to alter anticoagulation or antiplatelet therapy prior to
dental intervention.”41 These other national medical and dental
groups also warn against interrupting antiplatelet medications
for most dental procedures: the American Heart Association,
Society for Neuroscience in Anesthesiology and Critical Care
(supported by the American Society of Anesthesiologists),
American Academy of Neurology, American College of Cardiology, Society for Cardiovascular Angiography and Interventions, American College of Surgeons, and American College of
Chest Physicians.42,43,45,96

Physician consultation by dentists
C. Edmund Kells [Figure 3] was a pioneer in dental radiography, being the first person to x-ray teeth in live humans, and
the inventor of surgical suction, which was probably one of the
greatest advances in both general and oral surgery at the time.
Born in 1856 in New Orleans, he graduated from New York
Dental College, joining his father in dental practice. Kells became the first dentist in the South to use street electric current
in his dental office, doing the wiring himself. Kells developed
an appreciation for the uses of electricity while in dental school,
frequently visiting Thomas Edison’s laboratory across the river.
He was also the first dentist in the South to use female dental
assistants. Although many dentists considered female dental
assistants to be inappropriate, eventually the idea caught on,
and unaccompanied females could be comfortable visiting dental offices employing “ladies in waiting” as dental assistants.
In addition to many scientific articles, he published a book on
practice management, The Dentist’s Own Book, in 1925. As a
result of his early experiments with dental radiography and the
radiation associated with it, Kells developed lesions on his left
hand, which eventually spread to the whole arm, which had to
be amputated. Kells took his own life in 1928 after finding out
that the cancer had gone to his heart and lungs.

Figure 3. C. Edmund Kells, a pioneer in dental radiography, criticized
physician consultation for dentists as early as 1920.
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As early as 1920, Kells criticized physician consultation.97
Dental patients would frequently present with physician recommendations for wholesale and wanton extraction of salvageable and healthy teeth to cure various maladies such as insanity
or arthritis, based on the focal infection theory. Dentists would
blindly follow such advice, and Kells decried this practice, calling it “the Crime of the Age…. The time will come, however,
—the time must come—when no exodontist of standing will
extract a tooth upon the orders of a physician. A dentist, and
no one but a dentist, should sign the death certificate of a tooth.
The Lord only knows why physicians should want to sign such
certificates. Don’t they sign enough such certificates in their
own legitimate line?”
In 2012, Gary and Glick (the editors of the Journal of the
American Dental Association) discussed the issue of “medical
clearance” in dentistry and stated that physician consultation
can be a valuable tool, but it should not be a “crutch.”98 Many
dentists are under the impression that physician consultation
somehow insulates dentists from legal liability in a patient’s
care. But it is the dentist, not the physician, who is responsible for dental treatment decisions. It may be worthwhile to
consult with the physician if information is needed about what
a patient’s INR level is, but there is no need to determine if
therapeutic levels of anticoagulation should be withdrawn for a
simple extraction—anticoagulation at therapeutic levels should
be continued for simple extractions. The American Dental Association Division of Legal Affairs has stated that “the dentist
who blindly follows the physician’s recommendation, even
though it conflicts with the dentist’s professional judgment,
will not be able to defend himself or herself by claiming ‘the
devil made me do it’ if the patient sues. The courts recognize
that each independent professional is ultimately responsible for
his or her own treatment decisions.”99
There may be some physicians who recommend clinically
acceptable amalgam restoration removal and replacement with
nonamalgam materials as a cure for multiple sclerosis, but there
is no credible evidence amalgam restorations cause or amalgam
removal cures multiple sclerosis, and a dentist who follows such
advice to his patient’s detriment could be liable for any harm
caused by such negligent treatment. Physician consultation
for dental surgery in anticoagulated patients is similar to this
example.
A dental license is not a license to defer dental treatment
decisions to nondentists, even if the nondentist is a physician.
While physician consultation can and should be a valuable tool
for dentists, especially for gaining information necessary for
safe patient treatment (e.g., a patient’s INR level), it is not a
substitute for knowledge, experience, and clinical judgment.
Physicians have been shown to misunderstand the bleeding
risks inherent to dental procedures. For example, in a 1996 survey of physicians, more physicians recommended anticoagulation interruption for conventional endodontic therapy than for
professional cleanings even though there is usually little or no
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bleeding associated with endodontic therapy, and certainly less
so than bleeding associated with professional cleanings.24
There have been at least four separate cases of embolic
complications (two fatal) after physician consultation and
anticoagulation interruption.62 In other words, the dentist
consulted the physician, who recommended interruption of
warfarin before the dental surgery. The patients in each of these
cases suffered strokes, and two died. A lawsuit was filed in each
case, and presumably both the dentist and the physician in each
case were sued. In these cases, there was no reason to interrupt
therapeutic levels of anticoagulation for dental extractions and
certainly no reason for the dentist to ask the patient’s physician
to consider such an interruption (although there may have been
a reason to consult with the physician to determine the patient’s
INR levels).
If before a dental extraction appointment, the dentist requests a physician consultation for antithrombotic medication
interruption, and the physician recommends interruption for
a dental extraction, then the dentist has a duty to advise the
patient that dental surgery can be accomplished with minimal
hemostatic risk in patients on continuous antithrombotic medications, and that such an interruption carries a risk of serious
and possibly fatal embolic complications. The dentist should
explain to the patient that if a bleeding complication occurs at
all, it would unlikely be catastrophic or fatal. In no case should
a dentist recommend interruption of antithrombotic medications—if the patient’s antithrombotic medication is to be interrupted, it is solely the physician and not the dentist who should
order the interruption.

8.
9.
10.
11.

12.
13.
14.

15.

16.
17.
18.
19.

References

20.

2.

21.

1.

3.
4.
5.

6.
7.

8

Askey JM, Cherry CB. Dental extraction during dicumarol therapy.
Calif Med 1956;84(1):16-17. Available: http://www.ncbi.nlm.nih.
gov/pmc/articles/PMC1532847/?page=1
Ziffer AM, Scopp IW, Beck J, Baum J, Berger AR. Profound
bleeding after dental extractions during dicumarol therapy. N Engl J
Med 1957;256(8):351-3.
Armstrong MJ, Schneck MJ, Biller J. Discontinuation of
perioperative antiplatelet and anticoagulant therapy in stroke
patients. Neurol Clinic 2006; 24:607-30.
Cunningham LL Jr., Brandt MT, Aldridge E. Perioperative treatment
of the patient taking anticoagulation medication. Oral Maxillofac
Surg Clin North Am 2006;18(2):151-9.
Kudsi Z, Dalati MH, Sibai L, Koussayer LT. Management of
bleeding disorders in the dental practice: managing patients on
anticoagulants. Dent Update 2012;39(5):358-60, 363. Available:
http://www.exodontia.info/files/Dental_Update_2012._
Management_of_Bleeding_Disorders_in_the_Dental_Practice_-_
Managing_Patients_on_Anticoagulants.pdf Accessed May 14, 2017.
Little JW, Miller CS, Henry RG, McIntosh BA. Antithrombotic
agents: implications in dentistry. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2002; 93:544-51.
Nematullah A, Allabousi A, Blanas N, et al. Dental surgery for
patients on anticoagulant therapy with warfarin: A systematic review
and meta-analysis. J Can Dent Assoc 2009;75(1):41a-i. Available:
http://www.cda-adc.ca/jcda/vol-75/issue-1/41.pdf Accessed: May
14, 2017.

22.
23.
24.
25.

26.

27.

Aldridge E, Cunningham LL. Current thoughts on treatment of
patients receiving anticoagulation therapy. J Oral Maxillofac Surg
2010; 68:2879-87.
Jeske AH, Suchko GD. Lack of a scientific basis for routine
discontinuation of oral anticoagulation therapy before dental
treatment. J Amer Dent Assoc 2003;134:1492-7.
Beirne OR. Evidence to continue oral anticoagulant therapy for
ambulatory oral surgery. J Oral Maxillofac Surg 2005;63(4):540-5.
Dunn AS, Turpie AG. Perioperative management of patients
receiving oral anticoagulants: a systematic review. Arch Intern Med
2003;163(8):901-8. Available: http://medicine.ucsf.edu/education/
resed/ebm/pdfs/PerioperativeAnticoagulationAggressive.pdf
Accessed: May 14, 2017.
Aframian DJ, Lalla RV, Peterson DE. Management of dental patients
taking common hemostasis-altering medications. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2007;103(Suppl 1): S45.e1-11.
Napeñas JJ, Oost FC, Degroot A, et al. Review of postoperative
bleeding risk in dental patients on antiplatelet therapy. Oral Surg
Oral Med Oral Pathol Oral Radiol 2013;115(4):491-9.
van Diermen DE, van der Waal I, Hoogstraten J. Management
recommendations for invasive dental treatment in patients using oral
antithrombotic medication, including novel oral anticoagulants. Oral
Surg Oral Med Oral Pathol Oral Radiol 2013;116(6):709-16.
Weltman NJ, Al-Attar Y, Cheung J, Duncan DPB, Katchky A,
Azarpazhooh A, Abrahamyan L. Management of dental extractions
in patients taking warfarin as anticoagulant treatment: a systematic
review. J Can Dent Assoc 2015;81:f20.
Yang S, Shi Q, Liu J, Li J, Xu J. Should oral anticoagulant therapy
be continued during dental extraction? A meta-analysis. BMC Oral
Health 2016;16:81. doi: 10.1186/s12903-016-0278-9.
Zhao B, Wang P, Dong Y, Zhu Y. Should aspirin be stopped before
tooth extraction? A meta-analysis. Oral Surg Oral Med Oral Pathol
Oral Radiol 2015;119:522-30.
Nathwani S, Martin K. Exodontia in dual antiplatelet therapy: the
evidence. Br Dent J 2016;220(5):235-8.
Wahl MJ. Dental surgery and antiplatelet agents: bleed or die. Am J
Med 2014;127:260-7.
van Diermen DE, van der Waal I, Hoogvliets MW, et al. Survey
response of oral and maxillofacial surgeons on invasive procedures
in patients using antithrombotic medication. Int J Oral Maxillofac
Surg 2013;42(4):502-7.
van Diermen DE, Bruers JJ, Hoogstraten J, et al. Treating dental
patients who use oral antithrombotic medication: a survey of dentists
in the Netherlands. J Amer Dent Assoc 2011;142(12):1376-82.
Murphy J, Twohig E, McWilliams SR. Dentists’ approach to patients
on anti-platelet agents and warfarin: a survey of practice. J Ir Dent
Assoc 2010;56(1):28-31.
Dewan K, Vighlani V, Patel N, Warren K. A study to assess
management of patients on warfarin by general dental practitioners
(GDPs) in the West Midlands. Dent Update 2012;39(8):583-4,586-7.
Wahl MJ, Howell J. Altering anticoagulation therapy: a survey of
physicians. J Amer Dent Assoc 1996;127(5):625-34.
Linnebur SA, Ellis SL, Astroth JD. Educational practices regarding
anticoagulation and dental procedures in U.S. dental schools. J Dent
Educ 2007;71(2):296-303. Available: http://www.jdentaled.org/
content/71/2/296.full.pdf+html Accessed: April 10, 2013.
Lim W, Wang M, Crowther M, Douketis J. The management of
anticoagulated patients requiring dental extraction: a cross-sectional
survey of oral and maxillofacial surgeons and hematologists. J
Thromb Haemost 2007; 5: 2157–9. Available: http://www.readcube.
com/articles/10.1111/j.1538-7836.2007.02700.x Accessed: March
17, 2013.
Dewan K, Bishop K, Muthukrishnan A. Management of patients
on warfarin by general dental practitioners in South West Wales:

www.DentalAcademyOfCE.com

continuing the audit cycle. Br Dent J 2009;206(4):E8.
28. Ward BB, Smith MH. Dentoalveolar procedures for the
anticoagulated patient: literature recommendations versus current
practice. J Oral Maxillofac Surg 2007;65:1454-60.
29. Skolarus LE, Morgenstern LB, Froehlich JB, Lisabeth LD, Brown
DL. Guideline-discordant periprocedural interruptions in warfarin
therapy. Circ Cardiovasc Qual Outcomes 2011;4:206-10.
30. Meek T. How dead cattle led to the discovery of warfarin. Wisconsin
Alumni Research Foundation. 2013. Available: http://www.warf.
org/news-media/news/in-the-news/how-dead-cattle-led-to-thediscovery-of-warfarin.cmsx Accessed: May 7, 2017.
31. Guyatt GH, Akl EA, Crowther M, et al. Executive summary:
antithrombotic therapy and prevention of thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical
Practice Guidelines. Chest 2012;141(2)(Suppl):7S-47S. Available:
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3278060/
pdf/1412S3.pdf Accessed: May 7, 2017.
32. Ansell J. Point-of-care patient self-monitoring of oral vitamin K
antagonist therapy. J Thromb Thrombolysis Jan 2013.
33. Holbrook A, Schulman S, Witt DM, et al. Evidence-based
management of anticoagulant therapy. Antithrombotic therapy
and prevention of thrombosis. 9th ed. American College of Chest
Physicians evidence-based clinical practice guidelines. Chest
2012;141(2)(Suppl):e152S-e184S. Available: http://journal.
publications.chestnet.org/data/Journals/CHEST/23443/112295.
pdf Accessed May 7, 2017.
34. Wahl MJ, Pintos A, Kilham J, Lalla RV. Dental surgery in
anticoagulated patients – stop the interruption. Oral Surg Oral Med
Oral Pathol Oral Radiol 2015;119(2):136-57.
35. Wahl MJ. Dental surgery in anticoagulated patients. Arch Intern
Med 1998;158:1610-6.
36. Wahl MJ. Myths of dental surgery in patients receiving anticoagulant
therapy. J Amer Dent Assoc 2000;131:77-81.
37. Perry DJ, Noakes TJ, Helliwell PS. Guidelines for the management
of patients on oral anticoagulants requiring dental surgery. Br Dent
J 2007;203(7):389-93. Available: http://www.nature.com/bdj/
journal/v203/n7/pdf/bdj.2007.892.pdf Accessed May 7, 2017.
38. Madrid C, Sanz M. What influence do anticoagulants have on
oral implant therapy? A systematic review. Clin Oral Implants Res
2009;20 Suppl 4:96-106.
39. Shi Q, Xu J, Zhang T, Zhang B, Liu H. Post-operative bleeding risk
in dental surgery for patients on oral anticoagulant therapy: a metaanalysis of observational studies. Front Pharmacol 2017;8:58.
40. Lockhart PB. AAOM clinical practice statement. Subject:
management of patients on warfarin therapy. Oral Surg Oral Med
Oral Pathol Oral Radiol 2016;122(6):702-4.
41. American Dental Association. Anticoagulant and antiplatelet
medications and dental procedures. Available: http://www.ada.org/
en/member-center/oral-health-topics/anticoagulant-antiplateletmedications-and-dental- Last updated: October 22, 2015. Accessed:
May 14, 2017.
42. Mashour GA, Moore LE, Lele AV, Robicsek SA, Gelb AW.
Perioperative care of patients at high risk for stroke during or after
non-cardiac, non-neurologic surgery: consensus statement from
the Society for Neuroscience in Anesthesiology and Critical Care. J
Neurosurg Anesthesiol 2014;26(4):273-85.
43. Armstrong MJ, Gronseth G, Anderson DC, et al. Summary
of evidence-based guideline: periprocedural management
of antithrombotic medications in patients with ischemic
cerebrovascular disease. Report of the Guideline Development
Subcommittee of the American Academy of Neurology. Neurology
2013;80(22):2065-9.
44. Hirsh J, Fuster V, Ansell J, Halperin JL. American Heart
Association/American College of Cardiology Foundation guide to

www.DentalAcademyOfCE.com

warfarin therapy. Circulation 2003;107;1692-1711.
45. Douketis JD, Spyropoulos AC, Spencer FA, et al. Perioperative
management of antithrombotic therapy: antithrombotic therapy
and prevention of thrombosis. 9th ed: American College of
Chest Physicians evidence-based clinical practice guidelines.
Chest 2012;141(2)(Suppl):e326S-50S. Available: http://journal.
publications.chestnet.org/data/Journals/CHEST/23443/112298.
pdf Accessed: May 7, 2017.
46. Campbell JH, Alvarado F, Murray RA. Anticoagulation and minor
oral surgery: should the anticoagulation regimen be altered? J Oral
Maxillofac Surg 2000;58:131-135.
47. Devani P, Lavery M, Howell CJT. Dental extractions in patients on
warfarin: is alteration of anticoagulation regime necessary? Br J Oral
Maxillofac Surg 1998;36:107-11.
48. Gaspar R, Brenner B, Ardekian L, Peled M. Use of tranexamic
acid mouthwash to prevent postoperative bleeding in oral surgery
patients on oral anticoagulant medication. Quintessence Int
1997;28:375-9.
49. Blinder D, Manor Y, Martinowitz U, Taicher S. Dental extractions
in patients maintained on oral anticoagulant therapy: comparison
of INR value with occurrence of postoperative bleeding. Int J Oral
Maxillofac Surg 2001;30(6):518-21.
50. Mauprivez C, Khonsari RH, Razouk O, et al. Management of
dental extraction in patients undergoing anticoagulant oral direct
treatment: a pilot study. Oral Surg Oral Med Oral Pathol Oral Radiol
2016;122(5):e146-e155.
51. Morimoto Y, Yokoe C, Imai Y, Sugihara M, Futatsuki T. Tooth
extraction in patients taking nonvitamin K antagonist oral
anticoagulants. J Dent Sci 2016;11(1):59-64. Available: http://
www.e-jds.com/article/S1991-7902(15)00101-4/pdf Accessed April
9, 2017.
52. Gómez-Moreno G, Aguilar-Salvatierra A, Fernández-Cejas E,
et al. Dental implant surgery in patients in treatment with the
anticoagulant oral rivaroxaban. Clin Oral Impl Res 2016;27:730-3.
53. Clemm R, Neukam FW, Rusche B, Musazada S, Schmitt CM.
Management of anticoagulated patients in implant therapy: a clinical
comparative study. Clin Oral Impl Res 2016;27:1274-82.
54. Balevi B. Should warfarin be discontinued before a dental extraction?
A decision-tree analysis. 2010 Dec;110(6):691-7.
55. Wahl MJ. Perioperative management of patients on anticoagulants.
Hemostasis in Dentistry. New York: Springer, 2017, at press.
56. Akbarian M, Austen WG, Yurchak PM, Scannell JG.
Thromboembolic complications of prosthetic cardiac valves.
Circulation 1968;37:826–31.
57. Behrman SJ, Wright IS. Dental surgery during continuous
anticoagulant therapy. JADA 1961;62:172–80.
58. Marshall J. Rebound phenomena after anticoagulant therapy in
cerebrovascular disease. Circulation 1963;28:329–32.
59. Ogiuchi H, Ando T, Tanaka M, et al. Clinical reports on dental
extraction from patients undergoing oral anticoagulant therapy. Bull
Tokyo Dent Coll 1985;26(4):205–12.
60. Tulloch J, Wright IS. Long-term anticoagulant therapy: further
experiences. Circulation 1954;9:823–34.
61. Akopov SE, Suzuki S, Fredieu A, et al. Withdrawal of warfarin prior
to a surgical procedure: time to follow the guidelines? Cerbrovasc
Dis 2005;19(5):337-42.
62. Alexander R. More nonsense. NY State Dent J 2003;69(4):11.
63. Broderick JP, Bonomo JB, Kissela BM, et al. Withdrawal of
antithrombotic agents and its impact on ischemic stroke occurrence.
Stroke 2011;42(9):2509-14. Available: http://stroke.ahajournals.org/
content/42/9/2509.full.pdf+html Accessed: May 14, 2017.
64. Yasaka M, Naritomi H, Minematsu K. Ischemic stroke
associated with brief cessation of warfarin. [Letter.] Thromb Res
2006;118(2):290-3.

9

65. Garcia DA, Regan S, Henault LE, et al. Risk of thromboembolism
with short-term interruption of warfarin therapy. Arch Intern Med
2008;168(1):63-9. Available: http://archinte.jamanetwork.com/
article.aspx?articleid=413677 Accessed: May 14, 2017.
66. Lund J-P, Drews T, Hetzer R, Reichart PA. Oral surgical
management of patients with mechanical circulatory support. Int J
Oral Maxillofac 2002;31:629-33.
67. Davies D. Minor oral surgical procedures in patients on oral
anticoagulants. [Letter.] Aust Dent J 2003;48(4):267.
68. Kovacs MJ, Kearon C, Rodger M, et al. Single-arm study of bridging
therapy with low-molecular-weight heparin for patients at risk of
arterial embolism who require temporary interruption of warfarin.
Circulation 2004;110;1658-63.
69. Palomäki A, Kiviniemi T, Hartikainen JE, et al. Postoperative
strokes and intracranial bleeds in patients with atrial fibrillation: the
FibStroke Study. Clin Cardiol 2016;39(8):471-6.
70. Picard A, Zwetchkenbaum S, Morganstern LB. Dental implications
of acute stroke therapy and anticoagulation for stroke prevention.
Compend Contin Educ Dent 2010;31(3):190-5.
71. Somma F, Grande NM, Plotino G, Camelli G, Pameijer CH.
Conservative approach to dental extractions in patients on
anticoagulant therapy: a clinical study. Gen Dent 2010;58(1):e30-5.
72. Steinberg BA, Peterson ED, Kim S, et al. Use and outcomes
associated with bridging during anticoagulation interruptions in
patients with atrial fibrillation: findings from the Outcomes Registry
for a Better Informed Treatment of Atrial Fibrillation (ORBIT-AF).
Circulation 2015;131:488-94.
73. Won K-B, Lee S-H, Chang H-J, et al. Safety and cost-effectiveness
of bridge therapies for invasive dental procedures in patients with
mechanical heart valves. Yonsei Med J 2014;55(4):937-43.
74. Wysokinski WE, McBane RD, Daniels PR, et al. Periprocedural
anticoagulation management of patients with nonvalvular atrial
fibrillation. Mayo Clin Proc 2008;83(6):639-45.
75. Wahl MJ. Anticoagulation in dental surgery: is it rude to interrupt?
Cleve Clin J Med 2016;83(6):409-13.
76. Todd DW. Anticoagulated patients and oral surgery [Letter].
Arch Intern Med 2003;163(10):1242. Available: http://archinte.
jamanetwork.com/article.aspx?articleid=215565 Accessed: May 7,
2017.
77. Wahl MJ. Bleed or die? A bloody simple decision [letter]. Oral Surg
Oral Med Oral Pathol Oral Radiol 2011;113(2):147-8.
78. Douketis JD. Perioperative management of patients who are
receiving warfarin therapy: an evidence-based and practical
approach. Blood 2011;117(19):5044-9. Available: http://
bloodjournal.hematologylibrary.org/content/117/19/5044.full.
pdf+html Accessed May 7, 2017.
79. Todd DW. Evidence to support an individual approach to
modification of anticoagulant therapy for ambulatory oral surgery. J
Oral Maxillofac Surg 2005;63(4):536-9.
80. Muller RL, Scheidt S. History of drugs for thrombotic disease.
Discovery, development, and directions for the future. Circulation
1994;89:432-449. Available: http://circ.ahajournals.org/
content/89/1/432.long Accessed May 7, 2017.
81. Charles Frédéric Gerhardt. Wikipedia. Available: http://
en.wikipedia.org/wiki/Charles_Frederic_Gerhardt Accessed May 7,
2017.
82. History of aspirin. Wikipedia. Available: http://en.wikipedia.org/
wiki/History_of_aspirin Accessed May 7, 2017.
83. Foulke CN. Gingival hemorrhage related to aspirin ingestion. J
Periodontol 1976;47(6):355-7.
84. McGaul T. Postoperative bleeding caused by aspirin. J Dent
1978;6(3):207-9.
85. Lemkin SR, Billesdon JE, Davee JS, et al. Aspirin-induced oral
bleeding: correction with platelet transfusion. A reminder. Oral Surg
1974;37(4):498-501.

10

86. Thomason JM, Seymour RA, Murphy P, et al. Aspirin-induced
post-gingivectomy haemorrhage: a timely reminder. J Clin
Periodontol 1997;24(2):136-8.
87. Wahl MJ. Perioperative management of patients on antiplatelet
medications. Hemostasis in Dentistry. New York: Springer, 2017, at
press.
88. Garcia Rodríguez LA, Cea Soriano L, Hill C, Johansson S. Increased
risk of stroke after discontinuation of acetylsalicylic acid: a UK
primary care study. Neurology 2011;76(8):740-6.
89. Garcia Rodríguez LA, Cea-Soriano L, Hill C, Martin-Merino
E, Johansson S. Discontinuation of low dose aspirin and risk of
myocardial infarction: case-control study in UK primary care.
Brit Med J 2011;343:d4094. Available: http://www.bmj.com/
content/343/bmj.d4094.pdf%2Bhtml Accessed May 8, 2017.
90. Derogar M, Sandblom G, Lundell L, et al. Discontinuation of lowdose aspirin therapy after peptic ulcer bleeding increases risk of
death and acute cardiovascular events. Clin Gastroenterol Hepatol
2013;11(1):38-42.
91. Biondi-Zoccai GGL, Lotrionte M, Agostoni P, et al. A systematic
review and meta-analysis on the hazards of discontinuing or not
adhering to aspirin among 50,279 patients at risk for coronary artery
disease. Eur Heart J 2006;27:2667-74.
92. Sibon I, Orgogozo JM. Antiplatelet drug discontinuation is a risk
factor for ischemic stroke. Neurology. 2004;62:1187-9.
93. Ogle OE, Hernandez AR. Management of patients with hemophilia,
anticoagulation, and sickle cell disease. Oral Maxillofac Surg Clin
North Am 1998;10(3):401-16.
94. Sonksen JR, Kong KL, Holder R. Magnitude and time course
of impaired primary haemostasis after stopping chronic low
and medium dose aspirin in healthy volunteers. Br J Anaesth
1999;82(3):360-5. Available: http://bja.oxfordjournals.org/
content/82/3/360.long Accessed May 8, 2017.
95. Brennan MT, Wynn RL, Miller CS. Aspirin and bleeding in dentistry:
an update and recommendations. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2007;104(3):316-23.
96. Grines CL, Bonow RO, Casey DE, et al. Prevention of premature
discontinuation of antiplatelet therapy in patients with coronary
artery stents: a science advisory from the American Heart
Association, American College of Cardiology, Society for
Cardiovascular Angiography and Interventions, American College
of Surgeons, and American Dental Association, with representation
from the American College of Physicians. Circulation 2007;115:8138. Available: http://circ.ahajournals.org/content/115/6/813.full.
pdf+html Accessed May 7, 2017.
97. Kells CE. The X-ray in dental practice: the crime of the age. J Nat
Dent Assoc 1920;7(3):241-72.
98. Gary CJ, Glick M. Medical clearance: an issue of professional
autonomy, not a crutch. J Am Dent Assoc 2012;143(11):1180-1.
99. American Dental Association Division of Legal Affairs. An updated
legal perspective on antibiotic prophylaxis. JADA 2003;134(9):1260.

Author Profile

Michael Wahl practices general dentistry in Wilmington, Delaware, and received his undergraduate and dental degrees from
Case Western Reserve University. He has published over 60 articles in several dental and medical journals and lectured at many
major national and international meetings on dental treatment of
medically compromised patients, amalgam and composite, and
practice management, among other topics. He is a part-time assistant attending dentist at Christiana Care Health System.

Author Disclosure

Michael Wahl has no commercial ties with the sponsors or the
providers of the unrestricted educational grant for this course.

www.DentalAcademyOfCE.com

Online Completion

INSTANT EXAM CODE 15222

Use this page to review the questions and answers. Return to www.DentalAcademyOfCE.com and sign in. If you have not previously purchased the program select it from the “Online Courses” listing and complete
the online purchase. Once purchased the exam will be added to your Archives page where a Take Exam link will be provided. Click on the “Take Exam” link, complete all the program questions and submit your answers.
An immediate grade report will be provided and upon receiving a passing grade your “Verification Form” will be provided immediately for viewing and/or printing. Verification Forms can be viewed and/or printed
anytime in the future by returning to the site, sign in and return to your Archives Page.

Questions

1. If aspirin therapy is interrupted for
surgery, what is the maximum interruption recommended for normal
hemostasis?
a.
b.
c)
d)

2-3 days
4-5 days
6-7 days
8-9 days

2. What is the half-life of warfarin?
a. 4 minutes
b. 40 minutes
c. 4 hours
d. 40 hours

3. How is dental surgery different than
other major surgery?
a. Major blood vessels are unlikely to be
encountered.
b. Perioperative and postoperative bleeding sites
are accessible without further surgery.
c. Local measures for hemostasis are usually
sufficient.
d. all of the above

4. Warfarin was named after:

a. Albert S. Warfarin
b. the Wisconsin Alumni Research Foundation
c. the San Francisco Wharf
d. none of the above

5. Physician consultation is usually
valuable for the treating dentist to
determine:

a. a patient’s INR level before dental surgery
b. if continuous warfarin therapy should be interrupted before conventional root canal therapy
c. if continuous warfarin therapy should be interrupted before a simple dental extraction
d. all of the above

6. Which of the following is not a local
hemostatic method?
a. biting on gauze
b. tranexamic acid mouthwashes
c. injection of vitamin K
d. suturing

7. Anticoagulants such as warfarin are
not used for which of the following
conditions?
a. atrial fibrillation
b. artificial heart valve
c. menopause
d. deep vein thrombosis or embolism

8. Which of the following national
medical or dental organizations
recommends interruption of
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antiplatelet therapy for simple dental 15. When a simple dental extraction is
planned for a patient anticoagulated
extractions?
a. American Dental Association
with warfarin at therapeutic levels,
b. American Heart Association
the dentist should:
c. both a & b
d. none of the above

9. Salicylic acid is found in which of the
following?
a. oak leaves
b. maple leaves
c. willow leaves
d. pine needles

10. Which company coined the term
“Aspirin”?
a. St. Joseph’s
b. Johnson & Johnson
c. Bayer
d. none of the above

11. What are the potential complications of a dental extraction in a
patient whose warfarin anticoagulation is interrupted?
a. bleeding
b. stroke
c. death
d. all of the above

12. What are the potential complications of a dental extraction in a
patient whose aspirin therapy is
interrupted?
a. bleeding
b. myocardial infarction
c. death
d. all of the above

13. In the medical and dental
literature, how many cases of dental
surgery in anticoagulated patients
required more than local measures
for hemostasis?
a. 5%
b. 2%
c. 1%
d. <1%

a. advise interruption of anticoagulation
b. consult with the physician for possible interruption of anticoagulation
c. proceed with the planned extraction
d. none of the above

16. The most widely-accepted measure
of warfarin’s anticoagulant effect is
the
a. Prothrombin Time Ratio (PTR.
b. International Normalized Ratio (INR.
c. Complete Blood Count (CBC.
d. none of the above

17. The recommended therapeutic
range of anticoagulation for most
patients except mechanical mitral
valve on warfarin anticoagulation is
INR:
a. 1.5-2.5
b. 2.0-3.0
c. 2.5-3.5
d. 3.0-4.0

18. Surveys have shown that for dental
procedures in patients on anticoagulant or antiplatelet medications,
most dentists and physicians:
a. overestimate bleeding risk and underestimate
stroke risk
b. overestimate stroke risk and underestimate
bleeding risk
c. overestimate bleeding risk and overestimate
stroke risk
d. underestimate bleeding risk and underestimate
stroke risk

19. If a dentist follows the physician’s
advice for a dental treatment
decision, who is primarily legally
responsible for the dental treatment
decision?
a. the dentist
b. the physician
c. the patient
d. both a & b

14. How many cases of dental surgery
in patients on antiplatelet medication
required more than local measures
20. Which of the following is an
for hemostasis?
anticoagulant drug?
a. 5%
b. 2%
c. 1%
d. <1%

a. warfarin (Coumadin.
b. dabigatran (Pradaxa.
c. rivaroxaban (Xarelto.
d. all of the above
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Questions (continued)
21. Which of the following is an
antiplatelet drug?
a. aspirin
b. dipyridamole (Persantine.
c. clopidogrel (Plavix.
d. all of the above

22. Aspirin’s indications include all of
the following except:
a. atrial fibrillation
b. history of angina or myocardial infarction
c. endocarditis prevention
d. history of transient ischemic attack or stroke

23. Who is noted to have discovered
stable acetylsalicylic acid and named
it “Aspirin”?
a. Gerhardt
b. Hippocrates
c. Hoffman
d. none of the above

24. Who discovered warfarin?
a. Schofield
b. Link
c. Hippocrates
d. all of the above

25. What is the most commonly
prescribed vitamin K antagonist?
a. warfarin
b. aspirin
c. clopidogrel
d. dipyridamole

26. Bleeding complications in patients
on continuous antithrombotic
medications undergoing dental
surgery are:
a. common and high morbidity
b. uncommon and high morbidity
c. common and low morbidity
d. uncommon and low morbidity

27. Thromboembolic complications in
patients undergoing dental surgery
whose antithrombotic medication is
interrupted are:
a. common and high morbidity
b. uncommon and high morbidity
c. common and low morbidity
d. uncommon and low morbidity

28. INR testing is commonly accomplished by which of the following?
a. home test
b. lab test
c. hospital test
d. all of the above

29. The recommended therapeutic
range of anticoagulation for
mechanical mitral valve patients on
warfarin anticoagulation is INR:
1. 1.5-2.5
2. 2.0-3.0
3. 2.5-3.5
4. 3.0-4.0

30. When aspirin is used for antithrombotic therapy, the typical daily
dosage is between:
a. 7.5-32.5mg
b. 75-325mg
c. 750-3250mg
d. none of the above

Notes
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