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The risk of procedure-related bleeding while taking anticoagulants
needs to be weighed against the risk of thromboembolism from dis-
continuing these drugs. It is not necessary to adjust anticoagulation
for low-risk procedures, such as upper endoscopy with biopsy,
colonoscopy with biopsy or endoscopic retrograde cholangiopancre-
atography with stent insertion (but without sphincterotomy).
Procedures that incur a high risk of bleeding include polypectomy,
endoscopic sphincterotomy, laser therapy, mucosal ablation and
treatment of varices. For these procedures, warfarin should be discon-
tinued four to five days beforehand. Depending on the risk of throm-
boembolism, that is based on the nature of the underlying condition,
the patient may require vitamin K and/or fresh frozen plasma (to
ensure that coagulation parameters are within the normal range) or
heparin infusions (to ensure that some degree of anticoagulation is
maintained). Low molecular weight heparin is an alternative to
unfractionated heparin for select cases with a high risk of throm-
boembolism. Warfarin therapy may generally be resumed on the
night of the procedure and may be supplemented by heparin in
patients with a high risk of thromboembolism. It is not necessary to
discontinue acetylsalicylic acid or nonsteroidal anti-inflammatory
drugs, when used in standard doses, for endoscopic procedures. There
are insufficient data to make recommendations regarding newer
antiplatelet drugs, such as ticlopidine or clopidogrel, but it is prudent
to discontinue these medications seven to 10 days before a high-risk
procedure.
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La prise en charge des anticoagulants avant et
après une endoscopie

RÉSUMÉ : Le risque d’hémorragie découlant d’une intervention lorsque
le patient prend des anticoagulants mérite d’être soupesé par rapport au
risque de thrombo-embolie pouvant se produire en raison de l’interrup-
tion du médicament. Il n’est pas nécessaire de modifier la prise des anti-
coagulants en cas d’interventions à faible risque, telles qu’une endoscopie
avec biopsie, une coloscopie avec biopsie ou une cholangiopancréatogra-
phie endoscopique rétrograde avec insertion d’extenseur (mais sans
sphinctérotomie). Les interventions qui entraînent un risque élevé de
saignements incluent les polypectomies, la sphinctérotomie endo-
scopique, l’ablation de la muqueuse au laser et le traitement des varices.
Dans ces cas, il faut interrompre le traitement à la warfarine de quatre à
cinq jours avant l’intervention. Selon le risque de thrombo-embolie, qui
dépend de la nature de la maladie sous-jacente, le patient peut avoir
besoin de vitamine K, de plasma congelé ou frais (afin de garantir que les
paramètres de coagulation sont dans la plage normale) ou d’une infusion
d’héparine (afin de garantir le maintien d’un certain degré d’anticoagula-
tion). L’héparine de faible masse moléculaire peut remplacer l’héparine
non fractionnée dans des cas précis courant un fort risque de thrombo-
embolie. D’ordinaire, le traitement à la warfarine peut être repris la nuit
de l’intervention et complété par de l’héparine chez les patients présen-
tant un fort risque de thrombo-embolie. Il n’est pas nécessaire d’arrêter de
prendre de l’acide acétylcalycilique ou des anti-inflammatoires non stéroï-
diens, s’ils sont pris à des doses normales, pour pouvoir procéder à l’endo-
scopie. On ne possède pas assez de données pour faire des
recommandations au sujet des nouveaux antiplaquettaires, comme la tri-
clopidine et le clopidrogel, mais il est prudent de cesser de prendre ces
médicaments de cinq à dix jours avant une intervention à haut risque.

Anticoagulants and antiplatelet agents are increasingly
employed for primary and secondary prophylaxis of car-

diovascular and cerebrovascular thromboembolic disease and
venous thromboembolism. Therapeutic endoscopy is also
evolving and becoming more widely used. The management of
anticoagulation during endoscopy is complex, because a wide
variety of clinical situations need to be considered. This might
explain why the attitudes of physicians on this issue vary greatly
(1). One must balance the risk of thromboembolism from
withholding the medication with the likelihood of bleeding
during and after the procedure. A rational decision can be
made only if the risks of thrombosis and bleeding, and the
resulting morbidity and mortality, can be quantified.

PROCEDURE RISKS
Endoscopic techniques can be classified into those with high
and low risks for bleeding (Table 1). Low-risk procedures
include diagnostic esophagogastroduodenoscopy (EGD),
colonoscopy (even with biopsy), endoscopic retrograde cholan-
giopancreatography (with stent insertion but without sphinc-
terotomy), endosonography (EUS), and push enteroscopy. For
example, the risk of bleeding during EGD has been estimated at
0.03% (2).

High-risk procedures include gastric polypectomy (which
has a 4% risk of bleeding), colonoscopic polypectomy (0.2% to
3%), mucosectomy from the esophagus, stomach or colon,
endoscopic sphincterotomy (2.5% to 5%), ampullectomy, tak-
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ing of macrobiopsies, laser mucosal ablation and coagulation
(up to 6%) and the treatment of varices (3-7). In addition, sev-
eral procedures can induce bleeding that is difficult or impossi-
ble to control endoscopically: bougienage or pneumatic
dilation of strictures, EUS-guided fine-needle aspiration or
therapy, cyst-enterostomy and percutaneous endoscopic gas-
trostomy.

THROMBOEMBOLISM RISKS
Several conditions are associated with an increased likelihood
of thromboembolism (Table 2). The risks for some of these are
well known. On the other hand, anticoagulation regimens for
patients with hypercoagulable states and some types of vascu-
lar grafts have not been standardized, and decisions should be
made on an individual basis.

Arterial thromboembolism
The most frequent causes of arterial thromboembolism are atri-
al fibrillation (AF) and valvular heart disease (native or pros-
thetic). Patients with AF without valvular heart disease have
an average incidence of systemic embolism of 4.5% per year in
the absence of antithrombotic therapy (8). The risk is approxi-
mately 1% per year for patients without any other risk factor,
12% per year for patients with recent cerebral embolism, and as
great as 17% per year in patients older than 75 years of age who
have more than one of the following: hypertension, congestive
heart failure, past history of thromboembolism, history of cere-
brovascular accident or diabetes mellitus (8,9). Other data sug-
gest that the risk of recurrent embolism from any cardiac source
is approximately 0.5% per day during the first month after a
stroke (10). Anticoagulation reduces the likelihood of
embolism by 66% in patients with AF without valvular heart
disease (8,9). Approximately 20% of arterial thromboemboli
are fatal and 40% result in permanent disability (8-12).

The average rate of major thromboembolism in patients
with mechanical heart valves is 8% per year without treat-
ment, and is reduced by 75% by anticoagulant therapy (13,14).
The complication rate is less in patients with the newer gener-
ation of aortic valve prostheses. In patients with these prosthe-
ses, even if the international normalized ratio (INR) is

subtherapeutic for four to seven days, the risk of thrombosis is
only one to two per 1000 patients (15). Therefore, heparin is
not necessary in such cases unless the INR is expected to be
less than 2.0 for at least five days.

Mechanical heart valves that are associated with a high risk
of thrombosis include those that are in the mitral position or in
both the mitral and aortic positions, and caged-ball or disk
valves of the old generation (14,16). Patients with concomi-
tant AF, prior embolic events or severe left ventricular dys-
function are also at high risk for thrombosis. In these
situations, the INR should be monitored daily, and intravenous
heparin should be initiated when the INR falls below 2.0
(16,17).

Venous thromboembolism
The risk of recurrent proximal venous thromboembolism
(VTE) after an acute episode is greatest during the first month,
and approaches 50% without anticoagulant therapy (18). The
administration of warfarin during this month reduces the risk
to roughly 10%, and three months of treatment reduces the
risk to 5% (19-21). A vena cava filter should be considered if a
high risk endoscopic procedure is required during the first two
weeks after VTE. In patients with a hereditary hypercoagulable
state or active cancer, discontinuation of warfarin is reported
to be associated with a risk of thromboembolism of 15% per
year (22).

The consequences of VTE are significant. The risk of pul-
monary embolism is 6.4% within the first two weeks after sur-
gery in patients with a history of VTE (23). It has been
estimated that 6% of these episodes are fatal and 2% result in
permanent disability (19,20,24).

Overall, anticoagulation reduces the risk of recurrent VTE
by about 80% (18,20,24). Prophylactic measures that are less
likely to cause bleeding than intravenous heparin should be
promoted. These include low molecular weight heparin
(LMWH), graduated compression stockings, and intermittent
pneumatic compression.

Some factors associated with endoscopic procedures may be
important but have not been specifically evaluated.
Colonoscopy preparation, particularly when administered to
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TABLE 1
Risk of bleeding during endoscopic procedures
High (greater than 1%) Low (less than 1%)

Polypectomy EGD (± biopsy)

gastric (4%) Sigmoidoscopy (± biopsy)

colonic (0.2% to 3%) Colonoscopy (± biopsy)

Mucosectomy (2% to 5%) ERCP without dilation or

Endoscopic sphincterotomy (2% to 3%) sphincterotomy

Ampullectomy Diagnostic EUS

Treatment of varices Enteroscopy

PEG* Polypectomy with use of a 

Fine needle aspiration (by EUS)* detachable snare†

Pneumatic dilation* Esophageal stenting

EUS-guided therapy*

*These procedures may induce bleeding that cannot be controlled endoscop-
ically. †This is not proven but could reduce the risk of polypectomy when the
polyp is pedunculated. EGD Esophagogastroduodenoscopy; ERCP
Endoscopic retrograde cholangiopancreatography; EUS Endoscopic ultra-
sound; PEG Percutaneous endoscopic gastrostomy; ± With or without

TABLE 2
Risk of thromboembolism according to the condition for
which anticoagulation has been prescribed
Low-risk conditions:

At least three months after deep vein thrombosis  

Nonvalvular atrial fibrillation without risk factors

New generation prosthetic heart valve in the aortic position

High-risk conditions:

One to three months after deep vein thrombosis  

Atrial fibrillation with some risk factors

First generation prosthetic heart valves (caged-ball or disk valves)

Prosthetic heart valves in two positions

Prosthetic heart valve in mitral position

Prosthetic valves associated with atrial fibrillation

Previous cardiac embolism

Severe left ventricular dysfunction

Very high-risk procedures:

Within one month of deep vein thrombosis

Within one month of acute arterial embolism 
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elderly subjects, can cause intravascular volume depletion
(25,26), which may increase the risk of VTE. One should con-
sider intravenous hydration before and during colonoscopy in
such patients.

BLEEDING RISKS
Most bleeding that occurs after an endoscopic procedure is
immediate, and results from inadequate hemostasis (27). In
more than 80% of cases of bleeding, the diagnosis is made
within 48 h of the procedure (28,29). Most of the remainder of
bleeding episodes occur within the next 10 days.

Some studies have found that severe acute bleeding from
peptic ulcer disease can safely be managed endoscopically even
in patients who take anticoagulants (30,31). Nevertheless, sur-
gical studies have shown that the restoration of intravenous
heparin therapy immediately after surgery increases the
absolute rate of major hemorrhage by approximately 3%, and
that 3% of these episodes are fatal or lead to long term disabil-
ity (21,32,33).

WARFARIN
After warfarin is discontinued, the INR can be expected to fall
to 1.5 in almost all patients within roughly four days if the INR
starts at 2.0 to 3.0, or within five days if the INR starts at 2.5 to
3.5 (34). Once the INR reaches 1.5, surgical or endoscopic
procedures can be performed without an increased risk of
bleeding (34,35).

The INR should be measured on the day before endoscopy.
If the INR is higher than 1.7, a small dose of vitamin K (1 mg
subcutaneously) should be administered. If the INR is between
1.7 and 2.0 immediately before endoscopy, fresh frozen plasma
may be given (21).

After warfarin therapy is resumed, approximately three days
are required for the INR to reach 2.0 (36). Therefore, warfarin
therapy may be restarted on the night of the procedure provid-
ed that there is no obvious bleeding. Although there is bio-
chemical evidence of a hypercoagulable state after cessation of
oral anticoagulants (37), the existence of this phenomenon
has not yet been confirmed clinically (38).

HEPARIN
In high-risk patients who undergo high-risk procedures, bridg-
ing anticoagulant therapy is required when the INR is less than
2.0. LMWHs are being increasing used, even though there has
been no prospective controlled study of their safety and effec-
tiveness for gastrointestinal procedures. They are associated
with lower risks of bleeding than that with conventional
(unfractionated) heparin, at doses that provide equivalent
antithrombotic effects (39). Because their dose-response rela-
tionships are more predictable, LMWHs are given in fixed
doses without laboratory monitoring, which reduces the peri-
operative hospitalization and related costs (40,41). They
should not be used, however, in cases of renal insufficiency.

ANTIPLATELET DRUGS
Although published data are limited, it has been stated that,
when used in standard doses, acetylsalicylic acid and non-
steroidal anti-inflammatory drugs do not increase the risk of
significant bleeding after EGD with biopsy, colonoscopy with
biopsy, polypectomy or biliary sphincterotomy (5,42).

The thienopyridine, platelet adenosine diphosphate-recep-
tor blocker , such as ticlopidine and clopidogrel, are less likely
than acetylsalicylic acid to cause gastrointestinal and other
bleeding, although the risk is not zero (43-45). Seven days are
required for the total pool of functioning platelets to be
restored when these drugs are used, which is an important con-
sideration when treating patients who are at a high risk of
bleeding.

Some authorities recommend that antiplatelet drugs be
withdrawn for seven to 10 days before liver biopsy (46). This
recommendation may be extrapolated to endoscopic proce-
dures that could induce bleeding that is endoscopically
intractable, such as pneumatic dilation of benign or malignant
strictures, EUS-guided fine-needle aspiration and percuta-
neous endoscopic gastrostomy.

RECOMMENDATIONS
Low-risk procedures
No adjustment in anticoagulation is required for low-risk pro-
cedures, regardless of the underlying condition. Elective proce-
dures should be avoided, however, when the INR is above the
therapeutic range.

High-risk procedures in patients with low-risk conditions 
In these situations, warfarin should be discontinued four to five
days before the scheduled procedure, and the INR should be
measured on the day before the procedure. If the INR is greater
than 1.5, 1 mg of vitamin K should be given subcutaneously.
Fresh frozen plasma can be given immediately before the pro-
cedure, if necessary, to reduce the INR to 1.5. A prophylactic
dose of LWMH could be used as an alternative treatment in
select cases.

High-risk procedures in patients with high-risk conditions 
In these situations, warfarin should be discontinued four to five
days before the procedure. The decision to administer intra-
venous heparin, once the INR falls below the therapeutic
range (ie, INR less than 2.0), should be made on an individual
basis. Therapeutic doses of LMWH could be used as an alter-
native to heparin in selected cases.

High-risk procedures in patients with very high-risk 
conditions
If the procedure cannot be delayed, warfarin therapy should be
discontinued four to five days before the procedure, and a
heparin infusion should be administered as soon as the INR falls
below 2.0. Heparin should be stopped 6 h before the procedure
and restarted within 2 to 12 h after the procedure, in the
absence of clinical bleeding. Warfarin therapy can generally be
resumed on the night of the procedure. Heparin and warfarin
should be given together until the INR has reached the target
therapeutic range, usually within two or three days.

Drugs affecting platelet function
In the absence of a pre-existing bleeding disorder, endoscopic
procedures may be performed on patients who take acetylsali-
cylic acid or nonsteroidal anti-inflammatory drugs in standard
doses. The data on other drugs that affect platelet function,
such as ticlopidine or clopidogrel, are inadequate to make a
recommendation. Nevertheless, for a high-risk procedure, the
medication probably should be discontinued seven to 10 days
beforehand.
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