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Evidence to Support an Individualized
Approach to Modification of Oral

Anticoagulant Therapy for Ambulatory
Oral Surgery

David W. Todd, DMD, MD*
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he question of whether modification of oral antico-
gulation (OA) is necessary for oral surgical proce-
ures has been debated for some time. There are
umerous references advocating various protocols
nd management therapies for anticoagulated pa-
ients requiring surgical procedures. Over the past 5
ears, more articles advocate maintaining the antico-
gulated patient in therapeutic range without consid-
ring the individual patient, the reason for anticoag-
lation, or the planned surgical procedure. During my
0 years as an oral surgeon in private practice, I have
anaged many hundreds (possibly thousands) of

uch patients with a variety of techniques and believe
hat an individualized approach is best. While I be-
ieve that in many cases procedures can be carried out

ith patients in the therapeutic INR (international
ormalized ratio) range, I believe that flexibility is
equired and in some cases modification of the anti-
oagulation regimen is beneficial for performance of
he procedure and the postoperative course. Despite
sing a variety of local measures to control bleeding
nd attempts at “atraumatic procedures,” I have found
hat patients in the therapeutic range of INR at times
o have postoperative bleeding that is worrisome to
hem and occurs anywhere from several hours to 3 to
days postoperatively. In this article, the literature on

his topic is reviewed. I advocate an individualized
pproach to anticoagulated patients that allows for
ommunication between the surgeon, the patient,
nd the responsible physician. My approach has an
cceptably low risk of thromboembolic events as well
s a low risk for postoperative problem bleeding.
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iterature Review

Two detailed literature reviews on management of
atients receiving oral anticoagulant therapy were
ublished in 2003. Dunn and Turpie1 published a
eview of the literature on the perioperative manage-
ent of patients receiving oral anticoagulant therapy,

nd made specific recommendations for a variety of
rocedures including “dental procedures” (as op-
osed to oral surgical procedures) and stated that
ost patients can undergo “dental procedures” with-

ut alteration of their regimen. The authors’ main
ource for this conclusion was Wahl.2 Dunn and Tur-
ie determined from their review that the overall rate
f thromboembolism and stroke for patients having a
ariety of procedures and surgeries was 1.6% and
.4%, respectively. The rate of thromboembolism for
hose continued on OA was 0.4%, and for those pa-
ients who had OA withdrawn without administration
f intravenous heparin or subcutaneous low-molecu-

ar-weight heparin (LMWH), the rate was 0.6%. In
heir conclusions, Dunn and Turpie also state, “It is
ot possible to draw firm conclusions on the relative
fficacy and safety of different management strate-
ies using the available literature owing to varia-
ions in patient populations, procedures, anticoagu-
ation regimens, definitions of events, and durations
f follow-up.”1 The second review of the topic pub-

ished in 2003 is from the Sixth Consensus Confer-
nce on Antithrombotic Therapy.3 In this publication,
he American College of Chest Physicians (ACCP)
ade the following recommendations for patients

ndergoing “dental procedures”: 1) warfarin therapy
hould not be discontinued in patients undergoing
dental procedures” who are not considered to be at
igh risk for bleeding, and 2) in patients who are at
igh risk for bleeding, warfarin therapy should be
iscontinued. Specific procedures were not spelled
ut for this latter group of patients, but one presumes
hat the authors are referring to more invasive proce-

ures. Again, the main source for these recommenda-
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DAVID W. TODD 537
ions is Wahl.2 A third recommendation made by the
CCP was to use tranexamic acid or �-aminocaproic
cid mouthwash when local bleeding must be con-
rolled without interrupting oral anticoagulant therapy.

The 1998 article by Wahl2 is itself a literature re-
iew and not a prospective study. This is a good
eview article, and I invite all who are interested in
his debate to read it. Wahl argues against discontin-
ation of OA therapy for dental surgery as he believes
hat the risk of hemorrhage is minimal and is out-
eighed by the risk of thromboembolic events. To

how the risk of withdrawal of anticoagulation, he
ites that in 542 documented cases of withdrawal of
nticoagulation therapy for dental procedures, 5 pa-
ients (1%) had serious embolic complications, includ-
ng 4 deaths. A detailed examination of these 5 cases,
owever, shows that the period of withdrawal of OA
as either unknown (2 cases), 9 days, “3 to 7” days,
r 4 days.3-7 These extended periods of withdrawal of
A therapy would likely normalize coagulation status.
owever, one has to wonder if these complications
ould have occurred had the OA therapy been dis-

ontinued for 2 to 3 days before the procedure (so
hat the INR was about 1.5) and then resumed the day
f surgery. It seems to me that these 5 cases in the

iterature (of which 4 are from 1968 or earlier) should
ot make the case against discontinuation of OA ther-
py for oral surgical procedures.

In reviewing options for treatment of the patient on
A therapy, it is helpful to understand the risks of

hromboembolism. The ACCP classifies patients into
isk categories for arterial thromboembolism as low
isk (�4%) annually, moderate risk (4% to 7%) annu-
lly, and high risk (�7%) annually. Patients in the
ow-risk category include those with atrial fibrillation
Afib) without a history of stroke and patients with
ardiomyopathy without Afib. Moderate-risk patients
re those with a mechanical aortic valve. The high-
isk group includes patients with a mechanical mitral
alve or a history of Afib with thromboembolic
troke. Patients who have had venous thromboembo-
ism within the past 3 months are also considered
igh risk. Based on these risk categories, recommen-
ations for the therapeutic range of INR are listed as
.0 to 3.0 for low- and moderate-risk patients and
etween 3.0 and 4.5 for high-risk patients. The risk of
dverse bleeding increases with an increasing INR,8-12

nd this would apply to oral surgical procedures as
ell.13,14 The consequences of a thromboembolytic

vent have been estimated. Twenty percent of arterial
hromboembolisms are fatal and 40% result in serious
ermanent disability. Approximately 6% of venous
hromboembolisms are expected to be fatal and about
% of such patients with recurrent events will have
erious permanent disability.15 Further complicating

his topic is the high degree of variability in maintain-
ng patients in a targeted therapeutic range. A recent
bstract16 found that patients were in therapeutic
ange only 44% of the time.

Intuitively, anticoagulation would be expected to
esult in increased bleeding with oral surgical proce-
ures, and a review of the literature shows this.14,17-26

n contrast, many studies show no difference in bleed-
ng after minor oral surgical procedures compared

ith control groups.27-31 Many approaches have been
uggested to gain control of hemostasis, including
ranexamic acid mouthwash, �-aminocaproic acid
outhwash, oxidized cellulose, fibrillated collagen,

brin glue, and cyanoacrylate glue. I have tried, and
ontinue to use, most of these approaches. However,
have not had consistent success in obtaining hemo-
tasis without modifying the OA therapy.

reatment Recommendations

I propose an approach to the anticoagulated pa-
ient that is outlined in Tables 1 and 2. This is a similar
pproach to that outlined by Bierne and Koehler32

ut with a lower INR. This approach is in agreement
ith the recommendations by the ACCP3 and with

hose of Dunn and Turpie1 and Kearon and Hirsh.33

y approach is based on the following consider-
tions:

1. Notwithstanding that some studies show no
statistical difference in bleeding for oral surgical
procedures in anticoagulated patients versus
control groups, I have found that postoperative
hemostasis can be difficult to achieve despite
application of a variety of local measures.34

2. I can find no references in the English literature
in the past 25 years showing a complication of
cerebrovascular accident, myocardial infarc-
tion, or pulmonary embolism with an approach
of allowing the INR to fall in the 1.5- to 2.0-
range. This information, together with 10 years
of clinical experience with no complications

Table 1. RISK OF THROMBOEMBOLIC STROKE
(ANNUAL RISK WITHOUT ANTICOAGULATION)

Low risk (�4%)
Atrial fibrillation without history of stroke
Cardiomyopathy without atrial fibrillation

Moderate risk (4% to 7%)
Mechanical aortic valve

High risk (�7%)
Atrial fibrillation with history of stroke
Mechanical mitral valve
First 3 months after deep venous thrombosis

avid W. Todd. Modify Anticoagulants for Ambulatory Oral Sur-
ery. J Oral Maxillofac Surg 2005.
using such an approach, tells me that the risk of
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thromboembolism after discontinuation of OA
therapy for patients in the low-risk category is
indeed very low. Although the INR is subthera-
peutic, there is presumably some protection
against thromboembolism.35-37 Russo et al38

used this approach in 104 patients with pros-
thetic valve replacement (patients at high risk
for thromboembolism) and found no thrombo-
embolic events up to 3 months postoperatively.
Sour et al39 also found no thromboembolic
events in 240 patients who were also at high
risk for thromboembolism and were managed
with this approach.

3. Literature references in various articles need to
be examined critically. Several references citing
thrombogenesis with withdrawal of OA therapy
are from the 1960s and early 1970s, when more
thrombogenic valve prostheses were used. In
addition, references need to differentiate be-
tween dental procedures (oral hygiene prophy-
laxis, restorations) and oral surgical procedures
as well as simple extractions of 1 or 2 teeth
(where postoperative bleeding would be ex-
pected to be lower) versus more extensive oral
surgical procedures.

4. My conclusion from a review of the literature is
similar to that of Dunn and Turpie noted above.
With regard to oral surgical procedures, I dis-
agree with Wahl’s conclusion that in general
the risk of postoperative bleeding is minimal
when OA therapy is maintained and the risk of
thromboembolism is high when it is tempo-

Table 2. APPROACH TO PATIENT BASED ON PROCEDU

. Low risk for postoperative bleeding
Simple extraction(s), simple biopsy
No need to modify anticoagulation as long as INR is in t

. Higher risk for postoperative bleeding
Multiple extractions, alveoloplasty, Tori removal, vestibu
1. Low-risk patient for thromboembolism

Withhold oral anticoagulation*
2. Moderate-risk patient for thromboembolism

Withhold oral anticoagulation,* consider treatment wit
intravenous heparin while INR is subtherapeutic

3. High-risk patient for thromboembolism
Withhold oral anticoagulation,* administer treatment-d

subtherapeutic

OTE. Use local measures for all patient groups.
*Withhold oral anticoagulant therapy for 2 to 3 days before the
orning of the planned procedure. Resume oral anticoagulant the
†For LMWH, withhold subcutaneous injection the morning of

herapy the day of the procedure. Follow standard nomograms for
inse for 2 minutes 4 times daily for 5 to 7 days postoperatively.

avid W. Todd. Modify Anticoagulants for Ambulatory Oral Sur
rarily discontinued.
In his editorial “Hemostasis Is a Shared Responsibil-
ty,” Assael40 discussed the many aspects of managing
emostasis. I am aware that this topic is controversial,
ut I believe that an individual approach to each
atient is best and that the oral and maxillofacial
urgeon should consult with the patient and the pa-
ient’s physician to determine the best method to
reat the anticoagulated patient. A brief discontinua-
ion of OA therapy, along with local measures to
ontrol hemostasis, is a safe and simple method for
ost patients who require oral surgery procedures.
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