
REVIEW ARTICLE

348 Arq Bras Oftalmol. 2018;81(4):348-53 http://dx.doi.org/10.5935/0004-2749.20180069 ■

A r q u i v o s  b r a s i l e i r o s  d e

This content is licensed under a Creative Commons Attributions 4.0 International License.

ABSTRACT | Patients undergoing cataract surgery are generally 
elderly, and many take drugs with systemic effects. The surgeon 
must be aware of the risks of continuing or discontinuing such 
medications perioperatively. Antiplatelet drugs and anticoagu-
lants, prescribed to reduce the incidence of thromboembolic 
events, are often used in this population. This paper aims to 
review the perioperative use of antiplatelet and anticoagulant 
drugs in the setting of cataract surgery. Topical or intracameral 
anesthesia is preferred over anesthesia injected with needles. 
Aspirin can be safely continued in patients undergoing cataract 
surgery. Warfarin has been extensively studied, and the risk 
of hemorrhage associated with cataract surgery is low if the 
international normalized ratio is in the therapeutic range. Only 
a few studies of direct oral anticoagulants are available, and 
therefore no definite recommendations regarding those agents 
can be made at this time. Anesthesia in cataract surgery carries 
a low risk, even for patients taking anticoagulant or antiplatelet 
drugs. The discontinuation of this class of drugs before cataract 
surgery may increase the risk of thromboembolism. 

Keywords: Anticoagulants; Platelet aggregation inhibitors; 
Cataract extraction; Risk factors

RESUMO | Os pacientes submetidos à cirurgia de catarata são 
geralmente idosos e muitos deles usam drogas com efeitos 
sistêmicos. No entanto, o cirurgião deve estar ciente dos riscos 
em manter ou descontinuar medicamentos sistêmicos no  
pré-operatório da cirurgia de catarata, como os anticoagulantes 
e os antiplaquetários. Este artigo tem como objetivo revisar a 

classe de drogas antiplaquetárias e anticoagulantes e orientar 
o cirurgião de catarata. A classe de fármacos anticoagulantes e 
antiplaquetária reduz a incidência de eventos potencialmente 
tromboembólicos. A anestesia tópica ou intracameral nesses 
pacientes deve ser preferida em relação à anestesia com agulhas. 
Aspirina pode ser mantida com segurança nos pacientes subme-
tidos à cirurgia de catarata. A varfarina foi amplamente estudada 
e os riscos na cirurgia de catarata são baixos, no entanto, o INR 
deve ser controlado. Mais estudos são necessários com anti
coagulantes orais diretos. Anestesia na cirurgia de catarata tem 
baixo risco de complicações, mesmo em uso de anticoagulantes 
ou antiplaquetários sistêmicos. A descontinuação desta classe de 
medicamentos no pré-operatório da cirurgia de catarata pode 
aumentar os riscos sistêmicos tromboembólicos.

Descritores: Anticoagulantes; Inibidores da agregação de pla
quetas; Extração de catarata; Fatores de risco

INTRODUCTION
According to the World Health Organization, cata-

ract surgery is the most frequently performed surgical 
procedure in the world(1,2). The population of people 
over 65 years of age is expected to double in the next 
decade, many of whom would benefit from cataract sur-
gery. However, a large proportion of these individuals 
also have age-related comorbidities, for which they take 
drugs with various systemic effects(3). The cataract surgeon 
must consider the risk of perioperative complications 
posed by some of these agents(4), requiring awareness of 
the various classes of drugs that are usually prescribed 
for this age group(5). 

Antiplatelet agents (Ap) and anticoagulants (Ac) are 
used to minimize the risk of thromboembolic events in 
patients with coronary heart disease (e.g., with intra-
coronary stents requiring the use of two Ap drugs for 
some period of time) or other cardiovascular diseases, 
such as atrial fibrillation(6,7). While the discontinuation of 
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antithrombotic treatment in order to minimize the risk 
of bleeding during cataract surgery might be considered 
routine by some, it is potentially harmful for patients 
who are at an increased risk of thrombosis(8). 

This paper aims to review and update knowledge 
about Ac/Ap agents and their management during cata-
ract surgery. We conducted a systematic literature review 
using the online database Medical Literature Analysis 
and Retrieval System Online (MEDLINE) and Cochrane 
Library databases from 1994 to 2017 for Ac/Ap agents. 
The references were selected by the classes of Ac/Ap 
drugs most used in medical practice and their risks in 
cataract surgery. 

1. Indications for Ac/Ap drugs

The main indications for these drugs are in the ma-
nagement or prevention of thromboembolic events in 
disorders such as stroke, acute myocardial infarction, 
angina, cardiac surgery, prosthetic heart valves, acute 
coronary syndrome, pulmonary embolism, venous throm
boembolism, and atrial fibrillation(9-11). According to 
current guidelines, some form of antithrombotic treat-
ment is indicated in 70% to 80% of patients with atrial 
fibrillation and in 20% to 30% of patients with coronary 
artery disease(12).

2. Classification and mechanism of action of  
Ac/Ap drugs

2.1 Anticoagulant drugs

The drugs most frequently given parenterally are 
unfractionated heparin and low molecular weight hepa-
rin (LMWH) (e.g., enoxaparin, dalteparin), and the most 
frequently used oral agent is warfarin. Newer agents, 
the direct oral anticoagulants (DOAC), are increasingly 
prescribed. Figure 1 shows the classification, target, and 
half-life of Ac drugs.

The DOAC class includes drugs that directly inhibit 
activated coagulation factors. Dabigatran inhibits factor 
IIa (thrombin), and apixaban and rivaroxaban inhibit 
factor Xa(13-15). These drugs were developed as alternatives 
to heparin and warfarin for the treatment of arterial 
and venous thromboembolic diseases. The advantages 
are a fixed dose, no need for routine monitoring of the 
prothrombin time, and a lower risk of bleeding. The 
average peak period of anticoagulation provided by 
DOACs ranges between 1 and 4 hours, a much shorter 
time range than warfarin(16). 

Although the use of warfarin has several drawbacks, 
including a narrow therapeutic range and interaction 

with other drugs, it is still widely used because of its 
low cost. It is an oral vitamin K antagonist, but it acts 
on both vitamin K-dependent and -independent coagu-
lation factors, affecting factors II, VII, IX, X, and proteins 
C and S(12,13). It takes several days for these factors to be 
synthesized after interruption of warfarin, predisposing 
to hemorrhagic complications even after discontinua-
tion of the drug(14). Conversely, interruption of warfarin 
preoperatively may lead to a hypercoagulable state 
related to differential recovery of factors that had been 
inhibited by the drug(12). It is thought that proteins C and 
S recover more slowly than other vitamin K-dependent 
coagulation factors, causing a temporary imbalance 
between coagulation and anticoagulation(6,10). 

The other route of administration of Ac agents is 
parenteral. Unfractioned heparin inactivates thrombin 
(factor II) and factors Xa, IXa, XIa, and XIIa(17). LMWH 
has a more predictable pharmacokinetic profile than 
standard heparin and has an increased affinity for factor 
Xa relative to thrombin. Fondaparinux inhibits factor 
Xa but has no effect on thrombin formation because it 
selectively binds to antithrombin(6). The direct thrombin 
inhibitors exert their effect by directly and selectively 
binding to the active site of factor IIa(15).

2.2 Antiplatelet drugs

The antiplatelet agents used most often are aspirin 
and clopidrogrel. They interfere with platelet function 
and are therefore prophylactic against thrombosis. They 
are the first-line of antithrombotic therapy to treat and 
prevent acute ischemic syndromes(9,12). Figure 2 shows 
the classification, target, and half-life of Ap drugs. 

Aspirin irreversibly inhibits cyclooxygenase 1, thereby 
blocking formation of thromboxane A2, an effect that 
persists for 5 to 7 days. Clopidrogrel acts as an adenosine 
diphosphate receptor antagonist and is a prodrug. It is 
activated by binding irreversibly to the P2Y12 receptor, 

Figure 1. Classification, target, and half-life of anticoagulant drugs.
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leading to permanent inhibition of bound platelets. 
Prasugel and ticagrelor were developed to inhibit platelet  
aggregation more consistently and rapidly than clopido-
grel. Ticagrelor, which is not a prodrug, binds directly 
and reversibly to the P2Y12 receptor(9,18). Glycoprotein 
IIb/IIIa receptor antagonists are another class that bind 
to these receptors, reducing platelet aggregation. They 
are given intravenously or by direct intracoronary infu-
sion during percutaneous coronary intervention(6). 

3. Ac/Ap agents and cataract surgery

Even though cataract surgery itself is considered to 
be a low risk procedure, the majority of patients for 
whom it is indicated have a moderate degree of surgical 
risk according to the American Society of Anesthesiolo-
gists A classification and other risk scores(19,20). The use 
of Ac/Ap agents may increase the risk of hemorrhage or 
other complications in other types of surgery. However, 
the risk of bleeding must be balanced against the dan-
ger of thromboembolic events if the medications are 
discontinued. 

3.1 Risk of anesthesia in cataract surgery

Cataract surgery can be performed under general 
anesthesia or with sedation and local or topical anes-
thesia. Under topical anesthesia, additional intraca-
meral anesthesia with lidocaine can be administered 
intraoperatively(22). Local anesthesia includes peribul-
bar or retrobulbar blocks and sub-Tenon anesthesia(23). 
Among the options, topical anesthesia is preferred by 
most surgeons(21).

Benzimra et al.(8) reported on 48,862 patients in a na-
tional dataset, assessing complications in the 28.1% who 
were taking Ac/Ap drugs. With sub-Tenon anesthesia, 
there were no potentially sight-threatening complica-
tions and no cases of retrobulbar hemorrhage. However, 
those taking clopidogrel or warfarin had an increase in 

minor complications due to the use of a sharp needle. 
These results were consistent with the findings of Kumar 
et al.(24). Kobayashi et al. showed that patients taking 
warfarin, aspirin, or both had a higher incidence of sub
conjunctival hemorrhage with sub-Tenon anesthesia 
than patients who discontinued therapy had(25). They sta-
ted that the risk of bleeding depends on the anesthetic 
technique, a risk that persists even if the antithrombotic 
medication is interrupted. There is evidence of an in-
creased risk of orbital hemorrhage (0.2% to 1.0%) when 
local anesthesia is performed using needles(26). Davis et 
al.(27) observed low rates of retrobulbar hemorrhage in 
16,224 anesthetic blocks, an incidence of 0.07% with a 
peribulbar block versus 0.44% with a retrobulbar block. 

Some studies have shown that cataract surgery can be 
performed with local anesthesia without complications 
even with continued oral Ac therapy in the therapeutic 
range as indicated by the international normalized 
ratio (INR)(3,28). Katz et al.(29) studied more than 19,000 
patients who underwent senile cataract surgery. Their 
results were consistent with those noted above, in-
dicating that medical and ophthalmic adverse events 
were low in cataract surgery. They recommended not 
suspending Ac/Ap agents preoperatively because of the 
increased risk of antithrombotic events for which these 
medications had been prescribed in the first place. As 
yet, there are only a few studies analyzing the risk of 
complications in cataract surgery in patients taking 
DOACs(13,14,30). The majority of available data is from 
patients taking warfarin. 

To evaluate the safety of continuing warfarin therapy 
during cataract surgery with topical anesthesia, Kara- 
Junior et al.(31) prospectively compared 60 eyes, 30 in 
patients taking warfarin and 30 in individuals not on 
an Ac in the Clinic Hospital, Universidade de São Paulo 
Medical School. An INR between 1.9 and 2.7 was an in-
clusion criterion for those on warfarin to ensure that the 
medication was in the therapeutic range. The authors 
did not observe any perioperative intracameral bleeding, 
and there were no postoperative complications in either 
group. After one month, 90% of the patients had a 
corrected visual acuity of 20/40 or better. These results 
are consistent with those of other investigators(21,32) and 
support the concept that continuing warfarin in patients 
undergoing cataract surgery with topical anesthesia 
does not have a significant increase in vision-threatening 
bleeding. 

Figure 2. Classification, target, and half-life of antiplatelet drugs.
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3.2 Systemic risks 

Two studies with a large number of patients undergoing 
cataract surgery showed that more than 28% of patients 
were using aspirin and 5.1% were on warfarin(8,29). There 
is little data on cataract surgery in patients taking double 
antiplatelet therapy(24,33). If these drugs were to be dis-
continued perioperatively, it is important to understand 
the systemic risks.

The efficacy of warfarin has been consistent across 
studies in decreasing the risk of stroke in patients with 
atrial fibrillation. A review indicated an absolute reduc-
tion in annual stroke incidence from 4.5% in control 
patients to 1.4% in patients assigned to adjusted-dose  
warfarin; interrupting the anticoagulation increases the 
risk of stroke(34). In patients treated with Ap agents for 
nonrheumatic atrial fibrillation, cerebrovascular disease, 
or artificial cardiac valves, the suspension of those agents 
is associated with even higher risks of thromboembolic 
complications(12,35). In patients undergoing coronary ar
tery bypass surgery and other nonophthalmologic pro
cedures, clopidogrel has been shown to increase the risk 
of postoperative hemorrhage(36,37). Regarding warfarin, 
the Royal College of Ophthalmologists(26) advised on 
being aware of the drug’s effectiveness in reducing death 
caused by thromboembolic events and that suspending 
it increases the risk of such events. 

4. Recommendations to cataract surgeons 

The 2004 guidelines from the Royal College of Oph
thalmologists in the United Kingdom recommended 
maintaining anticoagulation in patients undergoing cata-
ract surgery(26). The American Academy of Ophthalmo
logy has similar recommendations. They advise conti
nuation of warfarin in patients undergoing cataract sur
gery, provided that the INR is in the therapeutic range 
(I+ evidence, good quality, strong recommendation) and 
that aspirin should be discontinued perioperatively only 
if the risk of bleeding outweighs the drug’s potential 
benefit (I- evidence, good quality, strong recommen-
dation)(38). Table 1 shows current recommendations for 
cataract surgery in patients taking Ac/Ap drugs.

Preoperatively, patients must be informed about the 
risks of continuing Ac/Ap agents, thereby risking orbital 
bleeding, or of discontinuing the drugs, which increases 
the risk of thromboembolic events(25,39). It is recommen-
ded that these issues be included in the surgical consent 
form(40). Self-administered health questionnaires can 
help patients remember the medications they are using 
as well as comorbidities, supplementing the ophthalmo-

logists’ records. Furthermore, it is well to remember that 
drug metabolism may be slower in older patients(33,41).

Anesthesia for patients taking Ac/Ap agents requires 
careful consideration. Retrobulbar (intraconal) or peri
bulbar (extraconal) anesthesia is not recommended 
because of a slightly higher risk of orbital hemorrhage(23). 
Sub-Tenon or topical anesthesia is generally preferred(24). 
With topical or intracameral anesthesia, there is no in-
dication for suspension of Ac/Ap medications. However, 
with sub-Tenon anesthesia, the use of less sharp needles 
is recommended when performing local cauterization 
to reduce the incidence or extension of subconjunctival 
hemorrhage(29).

INR is used to monitor the anticoagulant effect of 
warfarin at intervals appropriate for each patient(42). 
Assuming that it has been decided to continue warfarin 
when a patient has cataract surgery, it is vital to ensure 
that the INR remains in the therapeutic range to avoid 
inadequate anticoagulation, increasing the risk of 
thromboembolic events or too much anticoagulation, 
with the attendant higher risk of bleeding(12,20). Warfarin 
does not need to be discontinued if the INR is in the 2 
to 3 range. However, if the INR is 3 to 4, the patient’s 
attending physician and cataract surgeon should discuss 
the best approach together. Since the half-life of vita-
min K antagonists is variable, if warfarin is going to be 
discontinued, it is usually recommended to be stopped 
at least five days before surgery. This may, however, 
increase the risk of thromboembolic events depending 
on when the anticoagulant effect dissipates. That is why 
such a decision must be made very carefully in con-
sultation with the attending physician and the patient, 
so that the risk/benefit ratio is understood. Data from 

Table 1. Recommendations based on current guidelines for the mana-
gement of anticoagulant and antiplatelet drugs for patients undergoing 
cataract surgery

1. INR should be checked prior to cataract surgery in patients taking 
warfarin. 

2. Perioperative management of DOACs is not yet clearly defined.

3. Risk-benefit ratio should be considered before discontinuation of Ac/Ap 
drugs.

4. The risk of local complications increases with local anesthesia using 
needles.

5. Local or intracameral anesthesia is preferred.

6. It is not necessary to suspend Ac/Ap agents for cataract surgery with 
topical anesthesia.

Ac= anticoagulant; Ap= antiplatelet; DOAC= direct oral anticoagulant; INT= interna
tional normalized ratio.
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other types of surgery in patients on clopidogrel, which 
irreversibly blocks activation of platelets to which it is 
bound, suggests that it, too, should be discontinued five 
days before surgery if the decision to interrupt treatment 
has been taken(20,43).

For patients taking DOACs, preoperative manage-
ment of the medication is more convenient. The duration 
of the effect can be as short as 24 hours depending on renal 
function, and blood-test monitoring is unnecessary(13).

A recent guideline(44) from the Brazilian Society of 
Cardiology suggests that, while warfarin therapy should 
be continued in patients undergoing cataract surgery as 
long as the INR is within the therapeutic range, there 
is insufficient evidence on how to manage DOACs in 
this setting. They recommend consultation between 
the surgeon and the attending physician to reach a 
consensus. If the decision is to suspend the DOAC, it 
should be discontinued at least 24 hours before surgery, 
depending on the patient’s renal function. For patients 
on Ap agents for secondary prevention of coronary heart 
disease, aspirin or clopidogrel should be maintained 
during cataract surgery. Patients who have undergone 
coronary angioplasty require double Ap therapy for a 
defined period of time depending on the type of stent, 
in order to avoid stent thrombosis. If cataract surgery 
cannot be postponed during that period, the guidelines 
indicate that double Ap therapy should not be stopped.

Ophthalmic bleeding events associated with cataract 
surgery generally have few or no serious consequences, 
even if Ac/Ap medications are continued perioperatively. 
Discontinuation of these drugs may increase morbidity 
or mortality due to potentially serious thromboembolic 
events. Topical anesthesia is preferred for patients taking 
these medications. If it appears that Ac/Ap agents should 
be discontinued preoperatively, close consultation  
between the surgeon and the patient’s attending physi
cian is mandatory in order to try to limit the risks asso-
ciated with this course of action.
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