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Anticoagulation in dental surgery:
Is it rude to interrupt?

HEN 1 WAS GROWING UP, my mother fre-
unently told me that it was rude to inter-
rupt. Although she was referring to conversa-
tions, she may have been onto something bigger.

In the nearly three quarters of a century
since their discovery, vitamin K antagonist an-
ticoagulant drugs have been used by millions
of patients to prevent heart attack and stroke.
Before these patients undergo surgery, a deci-
sion to continue or interrupt anticoagulation
must be made, weighing the risks of postsurgi-
cal hemorrhage with continuation of antico-
agulation against the risks of stroke or other
embolic complications with interruption of
anticoagulation. Bleeding after dental surgery
when anticoagulation is continued is rarely
or never life-threatening. On the other hand,
embolic complications of interrupting anti-
coagulation are almost always consequential
and often lead to death or disability. Although
consideration may be different for other types
of surgery, there is no need to interrupt lifesav-
ing anticoagulation for dental surgery.

I EVIDENCE THAT SUPPORTS
CONTINUING ANTICOAGULATION

As early as 1957, there were reports of pro-
longed postoperative bleeding after dental
extractions in patients taking anticoagulants.
But there were also reports of embolic com-
plications in patients whose anticoagulation
was interrupted for dental procedures. Since
then, there has been a plethora of literature
in this area.

A review published in 2000 showed that
of more than 950 anticoagulated patients un-
dergoing more than 2,400 dental surgical pro-
cedures (including simple and surgical extrac-
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tion, alveoplasty, and gingival surgery), only 12
(< 1.3%) required more than local measures for
hemostasis (eg, fresh-frozen plasma, vitamin
K), and no patient died,! leading to the con-
clusion that the bleeding risk was not signifi-
cant in anticoagulated dental patients. Other
studies and systematic reviews have also con-
cluded that anticoagulation for dental proce-
dures should not be interrupted.”’ In a recent
review of 83 studies, only 31 (0.6%) of 5,431
patients taking warfarin suffered bleeding com-
plications requiring more than local measures
for hemostasis; there were no fatalities.*

The risk of embolism

There have been many reports of embolic
complications in patients whose anticoagula-
tion was interrupted for dental procedures. A
2000 review of 575 cases in 526 patients whose
anticoagulation was interrupted for dental
procedures showed that 5 patients (0.9%) had
a serious embolic complication, and 4 died.!
In a more recent review of 64 studies and more
than 2,673 patients whose anticoagulation was
interrupted for dental procedures, 22 patients
(0.8%) suffered embolic complications, and 6
(0.2%) died of the complications.* Of those
with embolic complications, the interruption
period was often not reported; however; the
interruption ranged from 1 to 4 days. A 2003
systematic review by Dunn and Turpie found a
0.4% embolic complication rate when antico-
agulation was interrupted for dental surgery.?

I BLEEDING AFTER DENTAL SURGERY

Bleeding after dental surgery can occur with
either anticoagulation continuation or inter-
ruption, and minor postoperative bleeding
requiring additional local hemostatic methods
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occurs at about the same rate in anticoagulat-
ed patients as in those whose anticoagulation
is interrupted.

In our recent literature review,* about 6%
of patients in whom anticoagulation was inter-
rupted (and 7% in whom it was not interrupt-
ed) had minor bleeding requiring additional
local hemostasis, and only 0.2% of patients
required more than hemostatic measures (eg,
vitamin K injection, plasma transfusion), the
same rate found by Dunn and Turpie.’ All
patients who required more than local hemo-
static measures presumably made a full recov-
ery, while at least 6 who suffered postoperative
embolic complications died, and the rest may
have had permanent disabilities.

Although bridging therapy with low-mo-
lecular-weight heparin can decrease the time
without anticoagulation for a dental proce-
dure to only 12 hours, it can be complicated
to implement, and there appears to be no ben-
efit in terms of the rates of bleeding or em-
bolic complications. Of the 64 anticoagula-
tion interruption studies,* 17 used heparin or
low-molecular-weight heparin in conjunction
with temporary warfarin interruption. In 210
instances of bridging therapy in 202 patients
undergoing dental procedures, there were 2
embolic complications (1% of bridging cases)
and 20 bleeding complications, with 3 (1.4%)
requiring hemostasis beyond local measures.*

Many of the studies analyzed independent-
ly showed there was no significant difference
in postoperative bleeding with:
¢ Anticoagulation continuation vs interrup-

tion for a few days

Lower vs higher international normalized

ratio (INR), including some over 4.0

Surgical vs nonsurgical extraction

Few vs many extractions.*

Some studies of anticoagulation and an-
ticoagulation interruption for dental surgery
had important limitations. Many of the an-
ticoagulation studies excluded patients at
high risk of bleeding, those with a high INR
(> 4.0), and those with severe liver or kidney
disease, and their exclusion could have low-
ered the incidence of bleeding complications.
Many studies of anticoagulation interruption
excluded patients at high risk of embolism,
including patients with a previous embolic
event and patients with an artificial heart
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valve, and this could have skewed the results
lower for embolic complications.

I WHY DO SOME CLINICIANS
STILL RECOMMEND INTERRUPTION?

The choice seems clear: for dental surgery in
anticoagulated patients, the small risk of a
nonfatal bleeding complication in anticoagu-
lated patients is outweighed by the small risk
of a disabling or fatal embolic complication
when anticoagulation is interrupted. Most
authors have concluded that anticoagulation
should be continued for dental surgery. Yet
surveys of dentists and physicians have shown
that many still recommend interrupting anti-
coagulation for dental surgery.>®

Medical and dental association positions
The American Academy of Neurology’ and
the American Dental Association® recom-
mend continuing anticoagulant medications
for dental surgery. The American College of
Chest Physicians also recommends continuing
anticoagulation but in 2012 added an option
to interrupt or decrease anticoagulation for 2
to 3 days for dental surgery.” Their recommen-
dation was based partly on the results of four
controlled prospective studies'®" comparing
anticoagulated dental surgical patients with
patients whose anticoagulation was interrupt-
ed. In each study, there were no embolic or
bleeding complications requiring more than
local methods for hemostasis in the interrup-
tion groups, leading the American College of
Chest Physicians to conclude that brief anti-
coagulation interruption for dental surgery is
safe and effective.

But the results of these studies actually ar-
gue against interrupting anticoagulation for
dental surgery. In each study, rates of postop-
erative bleeding complications and blood loss
were similar in both groups, and there were no
embolic complications. The authors of each
study independently concluded that antico-
agulation should not be interrupted for dental
surgery.

The optimal INR range for anticoagula-
tion therapy is widely accepted as 2.0 to 3.0,
and 2.5 to 3.5 for patients with a mechanical
mitral valve.'* Interrupting warfarin antico-
agulation for 2 or 3 days leads to a suboptimal
INR. Patel et al® studied the incidence of em-
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bolic complications (including stroke, non-
central nervous system embolism, myocardial
infarction, and vascular death) within 30 days
in 7,082 patients taking warfarin with and
without an interruption of therapy of at least
3 days (median 6 days). The observed rate of
embolic events in those with temporary inter-
ruption (10.75 events per 100 patient-years)
was more than double the rate in those with-
out interruption (4.03 per 100 patient-years)."
However, this study was designed to compare
rivaroxaban vs warfarin, not interrupting vs
not interrupting warfarin.

Il A DECISION-TREE REANALYSIS

In 2010, Balevi published a decision-tree anal-
ysis that slightly favored withdrawing warfarin
for dental surgery, but he stated that the analysis
“can be updated in the future as more accurate
and up-to-date data for each of the variables
in the model become available.”’® Now that
there are more accurate and up-to-date data, it
is time to revisit this decision-tree analysis.

In Balevi’s analysis, major bleeding is not
defined. But major bleeding after dental sur-
gery should be defined as any bleeding requir-
ing more than local measures for hemostasis.
In calculating probabilities for the analysis,
Balevi cited studies allegedly showing high
incidences of major bleeding after dental
extractions with warfarin continuation.!”!®
There were some minor bleeding complica-
tions necessitating additional local measures
for hemostasis in these studies, but no major
bleeding complications at all in the warfarin-
continuation or warfarin-interruption group.
There were no significant bleeding events in
either study, and the differences in bleeding
rates were not significantly different between
the two groups. In both studies, the authors
concluded that warfarin interruption for den-
tal surgery should be reconsidered.

Similarly, Balevi accurately asserted that
there has never been a reported case of fatal
bleeding after a dental procedure in an anti-
coagulated patient, but “for the sake of creat-
ing balance,”'® his decision-tree analysis uses a
fatal bleeding probability of 1%, based on an
estimated 1% risk for nondental procedures
(eg, colorectal surgery, major abdominal sur-
gery). It is unclear how a 1% incidence creates
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“balance,” but dental surgery is unlike other
types of surgery, and that is one reason there
has never been a documented postdental fa-
tal hemorrhage in an anticoagulated patient.
Major vessels are unlikely to be encountered,
and bleeding sites are easily accessible to local
hemostatic methods.

Balevi used an embolic complication inci-
dence of 0.059% with warfarin interruption of
3 days. Perhaps he used such a low embolic
probability because of his incorrect assertion
that “there has been no reported case of a
dental extraction causing a cardiovascular ac-
cident in a patient whose warfarin was tem-
porarily discontinued.”® In fact, our group
has now identified at least 22 reported cases
of embolic complications after temporary in-
terruption of warfarin therapy in patients un-
dergoing dental surgery.* These included 12
embolic complications (3 fatal) after interrup-
tion periods from 1 to 5 days.!”* In addition,
there are numerous cases of embolic compli-
cations reported in patients whose warfarin
was temporarily interrupted for other types of
surgery.2l'?

The literature shows that embolic compli-
cations after temporary warfarin interruption
occur at a much higher rate than 0.059%.
Many documented embolic complications
have occurred after relatively long warfarin
interruption periods (greater than 5 days),
but many have occurred with much shorter
interruptions. Wysokinski et al?! showed that
there was a 1.1% incidence of thromboem-
bolic events, more than 18 times greater than
Balevi’s incidence, in patients whose warfarin
was interrupted for 4 or 5 days with or without
bridging therapy. One of these patients devel-
oped an occipital infarct within 3 days after
stopping warfarin without bridging (for a non-
dental procedure). Garcia et al*? showed that
of 984 warfarin therapy interruptions of 5 days
or less, there were 4 embolic complications,
a rate (0.4%) more than 6 times greater than
that reported by Balevi.

Even if one were to accept a 0.059% em-
bolic risk from interruption of warfarin, that
would mean for every 1,700 warfarin inter-
ruptions for dental procedures, there would
be one possibly fatal embolic complication.
On the other hand, if 1,700 dental surgeries

were performed without warfarin interruption,
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based on the literature, there may be some
bleeding complications, but none would be
fatal. If airline flights had a 0.059% chance of
crashing, far fewer people would choose to fly.
(There are 87,000 airline flights in the US per
day. A 0.059% crash rate would mean there
would be 51 crashes per day in the United
States alone.)

But regardless of whether the embolic risk
is 0.059% or 1%, the question comes down
to whether an anticoagulated patient should
be subjected to a small but significant risk of
death or permanent disability (if anticoagu-
lation is interrupted) or to a small risk of a
bleeding complication (if anticoagulation is
continued), when 100% of cases up until now
have apparently resulted in a full recovery.

As a result, the decision-tree analysis was
fatally flawed by grossly overestimating the
incidence of fatal bleeding when warfarin is
continued, and by grossly underestimating
the incidence of embolic complications when
warfarin is interrupted.
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Il IS WARFARIN CONTINUATION
‘TROUBLESOME'?

An oral surgeon stated, “My experience and
that of many of my colleagues is that even
though bleeding is never life-threatening [empha-
sis mine], it can be difficult to control at ther-
apeutic levels of anticoagulation and can be
troublesome, especially for elderly patients.”?
The American College of Chest Physicians
stated that postoperative bleeding after dental
procedures can cause “anxiety and distress.”
Patients with even minor postoperative bleed-
ing can be anxious, but surely, postoperative
stroke is almost always far more troublesome
than postoperative bleeding, which has never
been life-threatening. Although other types
of surgery may be different, there is no need
to interrupt lifesaving anticoagulation for in-
nocuous dental surgery.

My mother was right—it can be rude to in-
terrupt. Anticoagulation should not be inter-
rupted for dental surgery. [ |
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