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Abstract
Abstract Background Vitreoretinal surgery in anticoagulated patients is a challenging situation for
vitreoretinal surgeons, who have to choose between being faced with the systemic thromboembolic risks
that the interruption of anticoagulation involves, or the intra and postoperative haemorrhagic risks
associated with maintenance of this therapy. So far, no trial has compared, in a prospective and
randomized manner, perioperative complications and the visual results associated with continuation or
interruption of oral anticoagulant therapy before pars plana vitrectomy under retrobulbar anaesthesia.
The main objective of this trial is to compare haemostasis-related perioperative complications of PPV in
patients maintaining anticoagulant therapy before surgery compared to patients who interrupt this
therapy before surgery. Methods Ninety six patients will be randomly assigned to either the control group,
to whom oral anticoagulant therapy will be interrupted and substituted with subcutaneous heparin
according to local clinical practice, or the intervention group to whom oral anticoagulant therapy will not
be interrupted before surgery. Patients will be strati�ed according to the oral anticoagulant they were
taking (direct or indirect anticoagulation). They will be followed-up for 12 weeks, and the primary
outcome, and haemorrhagic complications until 15 days after surgery, will be evaluated. Discusion This
trial will provide novel information on the possibility of continuing anticoagulant therapy during PPV. The
bene�ts expected from the change in the current surgical management paradigm for anticoagulated
patients would be a decreased risk in the incidence of perioperative thromboembolic events and the
possibility of performing surgery without delay and without the need for patients to change their usual
anticoagulation protocol to the more complex and less safe substitutive therapy.

Background
The administration of anticoagulant drugs to reduce thromboembolic events is a widespread clinical
practice, specially among patients of advanced age (1,2). Currently, vitamin K antagonists
(acenocumarol) or new direct-acting oral anticoagulants (dabigatran, rivaroxaban, apixaban and
edoxaban) are being used. Atrial �brillation is the most frequent indication, but these drugs are also
employed in patients with arti�cial heart valves, ischemic cardiopathy, deep venous thrombosis,
hypercoagulability states and peripheral vasculopaties. The use of these drugs is constantly expanding,
and this fact, together with ageing population, is expected to produce a notable increase in the number of
anticoagulated patients over the coming years.

The indication for pars plana vitrectomy (PPV) is being expanded and is likely to continue in the coming
years. PPV in patients under anticoagulation represents a challenge for retinal specialists, who must
carefully evaluate possible trade-offs between the systemic risks associated with interrupting
anticoagulant therapy and the intra and postoperative risks of performing PPV in these cases. Moreover,
interruption of anticoagulant therapy and instauration of substitutive therapy is cumbersome for patients,
and makes it necessary to postpone surgery for a number of days; a situation that can be inconvenient in
urgent PPV indications such as retinal detachment.
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Most of the studies performed to date to evaluate the risks of anticoagulant therapy during intraocular
surgery have been conducted in patients undergoing cataract surgery (3,4). There is currently no
consensus with regard to the need or otherwise to interrupt oral anticoagulant therapy (OAT) before
vitreoretinal surgery. Most of the authors that have evaluated this issue have done so in a retrospective
manner, and agree that continuation of anticoagulant therapy before PPV does not pose a signi�cant risk
for these patients (5-10).

So far, no trial has compared the perioperative complications and visual results associated with
continuation or interruption of oral anticoagulant therapy before PPV under retrobulbar anaesthesia in a
prospective and randomized manner. There is only one study that has evaluated this issue in a
prospective but non-randomized manner, but the authors included a small number of patients, did not
standardise the management of anticoagulant agents in the perioperative period and did not record all
haemorrhagic complications (11). Moreover, there is only one study that has evaluated haemorrhagic
intraoperative complications associated with PPV in patients under treatment with novel anticoagulant
therapy (10).

In order to reduce the shortage of works on the topic, we have designed a randomized clinical trial aimed
at comparing haemostasisrelated perioperative complications of PPV in patients maintaining
anticoagulant therapy before surgery compared to patients who interrupt this therapy before PPV.
Additionally, both the incidence of systemic thromboembolic events after PPV and the changes in visual
results after PPV will be compared between them. EudraCT Number: 2018-000753-45.

Methods And Design
A randomised clinical trial with two parallel groups will be conducted at the Ophthalmology Department
of the Complejo Hospitalario de Navarra in Spain. Clinical management of the patients will be performed
according to local current clinical practice except in the experimental group, where oral anticoagulant
therapy will not be interrupted before surgery. Patients will be strati�ed according to the oral
anticoagulant they are taking (direct or indirect anticoagulation).

Objectives

Main objective: To compare haemostasis-related perioperative complications of PPV in patients
maintaining oral anticoagulant therapy before surgery compared to patients who interrupt this therapy
before PPV.

Secondary objectives

- To compare changes in the visual results three months after PPV in patients who maintain
anticoagulant therapy with respect to those who interrupt this therapy before surgery.

- To compare the incidence of systemic thromboembolic events after PPV in those patients who maintain
anticoagulant therapy compared to those who interrupt this therapy before surgery.
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Hypothesis

We hypothesise that anticoagulant therapy maintenance before PPV is not associated with a signi�cant
increase in perioperative complications compared to those cases in which this therapy is interrupted
before surgery, and that the postoperative visual results are not inferior in those cases in which
anticoagulant therapy is maintained compared to those cases in which such therapy is interrupted before
surgery.

Participants, recruitment methods and procedures

Patients with a possible clinical indication for PPV identi�ed by any ophthalmologist in the reference area
are referred to be evaluated by the vitreoretinal surgeons of the Ophthalmology Department in the
Complejo Hospitalario de Navarra, who will con�rm the surgical indication, in addition to assessing the
medical status and checking the treatments in each case. The surgeon in charge will invite all subjects
receiving OAT with a clinical indication for PPV to participate in the study. The purposes, methods,
objectives and possible risks associated with the study will be suitably explained to them. A patient
information sheet and an informed consent form (ICF) will be subsequently provided. A speci�c consent
form for the surgery will also be provided to participants. The schedule of enrolment, interventions and
assessments is summarized in Figs. 1 and 2. A screening visit will be scheduled for patients who decide
to participate in the study. In that visit, the inclusion and exclusion criteria will be assessed (see Table 1),
and patients will be informed of the group they are to be assigned to, together with the date of the
operation. A description of the surgical procedure will also be provided during the screening visit. They
will also be scheduled to attend anaesthesia consultation. If the anaesthetist considers that there is a
circumstance that contraindicates the interruption of anticoagulant treatment, the patient will be excluded
from the trial. After PPV, they will be followed up in order to assess complications, adverse effects and
visual acuity for three months.

Study randomisation

Upon completion of the screening assessment, participants who satisfy all the inclusion criteria and none
of the exclusion criteria will be randomly assigned to the intervention and control groups in a 1:1
allocation ratio. Randomisation will be strati�ed by oral anticoagulation type: direct anticoagulation,
which includes dabigatran, rivaroxaban, apixaban or edoxaban, and indirect anticoagulation, which
includes acenocumarol. Randomisation assignment will be computer-generated using the ‘randomizr’
library of the R statistical program R 3.4.0, with a complete randomising method based on permutations
that guarantees balanced groups. The allocation sequence will be generated by the Methodology Unit of
Navarrabiomed. Randomisation will be requested to the Clinical Trials Platform (CTP) of Navarrabiomed
by the investigator responsible for patient recruitment. In return, CTP will send to this investigator an
answer form by email that includes a randomisation number and the assigned treatment for this patient.
Then, the investigator responsible for patient recruitment will give the information about treatment
allocation to the anesthetist, who will inform to the patient. Throughout the study, the randomisation will
be conducted by the CTP and the randomisation list will be kept by the CTP team along the duration of
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the study. Randomisation will be conducted without any in�uence of the investigators. The surgeons in
charge, who will measure the outcomes, will be blinded. The data analyst will also be blinded, whereas
participants and the rest of investigators will not be blinded. Unblinding will not be allowed in any
circumstance.

Study arms

Control group (standard of care): Anticoagulant therapy will be interrupted before surgery and patients
will receive the substitutive treatment with subcutaneous enoxaparine in accordance with the currently
employed protocol in the hospital.

To establish substitution therapy, the thrombotic risk of patients is evaluated, taking into account their
clinical characteristics. Their renal function is also evaluated by measuring the glomerular �ltration rate.
In patients undergoing treatment with acenocumarol, if the thrombotic risk is low, they will be treated with
enoxaparin 40 mg/24 h; if the thrombotic risk is high and the glomerular �ltration rate is less than 30 ml /
min, they will be treated with enoxaparin 40 mg/24 h; and if the thrombotic risk is high and the glomerular
�ltration rate is greater than 30 ml/min, they will be treated with enoxaparin 40 mg/12 h. In patients
undergoing treatment with the new direct action oral anticoagulants, if the glomerular �ltration rate is less
than 50 ml/min or if the thrombotic risk is high, the treatment is replaced 5 days before with enoxaparin
40 mg/24h. If the glomerular �ltration rate is greater than 50 ml/min and the thrombotic risk is low,
anticoagulant treatment is suspended without the need for substitution treatment.

Intervention group: Oral anticoagulant therapy will not be interrupted. Patients will continue their regular
oral anticoagulant therapy before and after surgery.

Pars plana vitrectomy (PPV)

Patients will undergo PPV with the 23 or 25 gauge technique and under retrobulbar anaesthesia. PPV
may be associated with facoemulsi�cation or scleral buckling if there is a clinical indication. Blood
pressure will be measured before retrobulbar anaesthesia in all the patients. Before the surgery, the
anaesthetist in charge will verify that the patient has performed the anticoagulant procedure to which he
or she was assigned. International Normalised Ratio (INR) will be measured in those patients under
treatment with acenocumarol. Retrobulbar anaesthesia will be performed according to the common
technique of injecting bupivacaine 0.5% or a mixture of bupivacaine 0.5% and lidocaine 2% with a 25
gauge retrobulbar needle. Epinephrine will not be used. The volume of anaesthetic injected will be 7
millilitres and the injection may be repeated whenever the surgeon considered it necessary. Apart from
retrobulbar anaesthesia, parenteral anxiolytics and analgesics may be administered before or during
surgery.  Concomitant care or interventions other than usual clinical practice are not expected.

Primary and secondary endpoints

The primary endpoint is the presence of any of the following complications  i) retrobulbar or peribulbar
haemorrhage after local anaesthesia (preoperative complication), ii) choroidal haemorrhage or



Page 6/14

incoercible haemorrhage in the anterior chamber or vitreous cavity during surgery (intraoperative
complications) and iii) during the �rst two weeks after surgery, anterior chamber haemorrhage, vitreous
haemorrhage, intraretinal haemorrhage or choroidal haemorrhage (postoperative complications). These
haemorrhagic complications can be divided according to their clinical relevance into major (choroidal
haemorrhage and retrobulbar or peribulbar haemorrhage) and minor (anterior chamber haemorrhage,
vitreous haemorrhage and intraretinal haemorrhage). The secondary endpoints  are i) a change in the
corrected visual acuity after surgery (measured as the difference between baseline and three months
after surgery, in the decimal scale and converted into logMAR scale) ii) thromboembolic events during the
�rst three months after surgery, and iii) other surgical procedure related complications during the �rst
three months after surgery.

Safety

All adverse events and serious adverse events, which might be related to the study procedures, will be
recorded, investigated and noti�ed to the regulatory authorities and to the ethics committee by the
researchers during the study period, in accordance with Clinical Trials Directive 2001/20/EC.

Finalisation or interruption of the study

The trial will be considered �nished when all the patients have concluded the follow-up period. It may be
interrupted under any of the following situations:

Impossibility of recruiting the number of patients previously determined.

Noncompliance with the requisites of the protocol.

Noncompliance with the rules of clinical practice or current legislation.

Appearance of unexpected risks that are unacceptable for patients.

 Statistics

Sample size

Considering that there is no difference in the probability of not having complications between the
standard therapy (anticoagulants interruption) and the experimental therapy (no interruption of
anticoagulants), and assuming a 95% con�dence level and a 96% probability of not having
complications, 48 patients are required in each branch (n=48x2) in order to have a 80% probability that
the upper limit of the con�dence interval (CI) excludes a difference of over 10% in favour of the standard
group. Calculations performed with Sealed Envelope Ltd.

Data analysis

A description of the socio-demographic and clinical characteristics of the patients involved in this trial
will be performed, for the complete sample and for each group, using a mean with standard deviation or
median with interquartile range for the quantitative variables, and using frequencies and percentages for
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the categorical variables. These characteristics will be compared between the control and experimental
groups using parametrical tests, such as the Student t- test and X2 test, or non-parametrical tests, such as
the Mann Witney or Fisher tests. If any of the variables differs signi�cantly between groups, this will be
taken into account when comparing the outcomes. The incidence of haemorrhage (pre, intra and
postoperative) and other categorical secondary variables such as complications three months after
surgery, both for the total sample and for each group, will be estimated by means of sample proportion
with a 95% con�dence interval and from baseline to three months after surgery will be compared between
groups using parametrical or non-parametrical tests, such as the Student t and Mann Whitney tests,
depending on normality. If any socio-demographic or clinical characteristic differs between groups, lineal
and logistic regression models will be used to compare the outcomes between groups, including them as
covariates, which will provide adjusted Odds Ratios for the intervention, together with 95% con�dence
intervals. Sensitivity analyses will also be performed excluding patients with proliferative
vitreoretinopathy or proliferative diabetic retinopathy, patients for whom scleral buckling procedures have
been placed, and patients under treatment with acetylsalicylic acid to account for the possible bias
induced after having included them. Additionally, a multivariate analysis including age and treatment
with acetylsalicylic acid will also be performed to account for possible differences in the distribution of
these variables among groups.  SPSS software version 21.0 will be used to perform the analysis.

 

Trial governance

The Steering committee will consist of the Principal Investigator and his research collaborators, which
includes clinicians with expertise in ophthalmology. They will be responsible for the recruitment, data
collection and completion of Case Report Forms (CRFs). They will also perform assessments to
guarantee adherence to the study protocol. Trial management and data veri�cation will be carried out
from the center's Clinical Trials Platform of Navarrabiomed and data analysis will be conducted by the
Unit of Methodology of Navarrabiomed.

Regulatory issues

This clinical trial was approved by the local ethics committee (Comité Ético de Investigación con
medicamentos de Navarra, Health Department of Navarre Government) and was authorised by the
Spanish Agency of Medicines and Medical Devices. This study will be performed in accordance with the
standard of Good Clinical Practice (GCP) and with the current European and Spanish laws that are
applicable. The study will be performed in accordance with ethical principles that have their origin in the
Declaration of Helsinki and are consistent with ICH (International Council for Harmonisation of Technical
Requirements for Registration of Pharmaceuticals for Human Use)/ GCP, and applicable regulatory
requirements.

Discussion
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Vitreoretinal surgery in anticoagulated patients is a complex situation in which retinal surgeons have to
choose between being faced with the systemic thromboembolic risks that the interruption of
anticoagulation involves, or the intra and postoperative haemorrhagic risks associated with maintenance
of this therapy.

The interruption of anticoagulant therapy before surgery is not innocuous. The risk of thromboembolic
events is increased after this treatment is interrupted and during the interval after its re-instauration, when
the INR is below therapeutic levels.  The risk associated with the interruption of anticoagulant therapy
oscillates between 0.02% in low risk patients with atrial �brillation and 0.42% in high risk patients with
arti�cial heart valves (12). Cases of serious complications, and even death, have been described in
patients who had interrupted anticoagulant treatment before surgery (13-15). Some investigators have
also suggested that anticoagulant therapy interruption could produce a rebound hypercoagulability state
due to the alteration of the balance between vitamin K dependent factors and proteins C and S (16-19).
Moreover, it is a situation that makes it necessary to postpone surgery for a number of days, and this can
compromise visual recovery in some surgical indications such as retinal detachment.

There are only a few studies that have evaluated the possibility of anticoagulant therapy continuation
before PPV, and most of the authors agree that this circumstance does not involve a particular risk for
patients (5-10). In this respect, Brown et al did not �nd either intraoperative or postoperative
complications attributable to the anticoagulation among 27 eyes undergoing diabetic PPV (5). Chandra
et al did not �nd an increase in perioperative or postoperative complications of PPV, in particular
haemorrhage, in 60 patients taking warfarin (6). Fu et al had good visual results in 25 patients
undergoing PPV while on warfarin therapy, with only one highly myopic patient suffering a submacular
haemorrhage, which resolved spontaneously with a good �nal visual acuity (7). Mason et al describe one
transient vitreous haemorrhage (1.6%) among 64 PPVs performed on warfarin-anticoagulated patients,
without signi�cant differences from a 110 patient control group (8).

Even though some authors have found an increased risk of haemorrhagic complications in
anticoagulated patients undergoing PPV, the incidence has been low, without statistical signi�cance and
without serious consequences for visual acuity (9, 10, 11, 20, 21). Dayani et al analysed 54 patients who
underwent PPV while taking warfarin and found 4 patients who suffered postoperative vitreous
haemorrhage, all of which resolved spontaneously requiring no further surgery (9). Grand et al studied 36
eyes of 33 patients who underwent PPV while being treated with novel anticoagulant therapy and
reported that 4 eyes (11.1%) experienced postoperative vitreous haemorrhage after which two eyes (5.5%)
required repeat surgical intervention and two eyes (5.5%) cleared spontaneously (10). Meillon et al (11)
and Oh et al (20) report 6.6% and 7% of hemorrhagic complications respectively after PPV in patients
undergoing anticoagulation therapy, in both studies without visual consequences in the long-term.
Narendran et al report one case of postoperative choroidal haemorrhage, but only 7 of the 541 patients in
their study were taking warfarin  during PPV (21).
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In contrast to other eye surgeries, vitreoretinal surgery has been considered to pose a high haemorrhagic
risk (22). This means that any perioperative bleeding could have devastating consequences. Yet
according to the current scienti�c evidence, this statement cannot be considered to be strictly true. The
minor haemorrhagic complications (anterior chamber haemorrhage, vitreous haemorrhage and
intraretinal haemorrhage) that can be expected after PPV have a minimal clinical relevance and
spontaneous resolution without long-term consequences is usually the norm, with the systemic risk that
anticoagulant therapy interruption involves being much greater. The mayor haemorrhagic complications
are very rare. Most choroidal haemorrhages resolve spontaneously, although some cases with massive
haemorrhage and retinal apposition may be di�cult to manage.  With regard to retrobulbar
haemorrhages, they also resolve spontaneously, although their appearance may cause the surgical
intervention to be delayed. This circumstance has led to many authors proposing a change in this
paradigm and considering PPV as having moderate or even low haemorrhagic risk and considering
continuing anticoagulant therapy before surgery (23-25), an assertion that the present trial will attempt to
assess.

The main strength of this trial and the most relevant difference compared to previous studies on the topic
is its prospective and randomised design. The most important limitations are the small number of
patients to be recruited and the low expected incidence of complications, two circumstances that could
make it di�cult to achieve results of statistical signi�cance. 

In conclusion, with this trial we will attempt to provide novel information assessing the possibility of
anticoagulant therapy continuation during PPV. The bene�ts expected from the change in the current
surgical management paradigm of anticoagulated patients would be a decreased risk in the incidence of
perioperative thromboembolic events and the possibility of performing surgery without delay and without
the need for patients to change their usual anticoagulation protocol to the more complex and less secure
substitutive therapy. 

Trial status

The study is currently in the process of recruiting participants. Recruitment of participants commenced
on 1 April 2019 and will be completed in April 2021. This article is based on protocol version 1.0, 5
Octuber 2018.

Abbreviations
CI: Con�dence interval; GCP: Good clinical practice; ICF: Informed consent form; INR: International
normalised ratio; PPV: Pars plana vitrectomy; OAT: Oral anticoagulant therapy.

Declarations
Acknowledgements



Page 10/14

Not applicable.

Authors’ contributions

JA is the coordinating investigator. JA and FC were involved in protocol development and gaining ethical
approval. BI planned the statistical analysis. AZ assists with the data collection. All authors critically
revised the manuscript and approved the �nal version.

Funding

This is investigator-initiated research, and no external funding was included

Availability of data and materials

The complete study protocol is available on request. The datasets generated or analyzed (or both) during
the current study are available from the corresponding author on reasonable request.

Ethics approval and consent to participate.

This clinical trial was approved by the local ethics committee (Comité Ético de Investigación con
medicamentos de Navarra, Health Department of Navarre Government) and was authorised by the
Spanish Agency of Medicines and Medical Devices. This study will be performed in accordance with the
standard of Good Clinical Practice (GCP) and with the current European and Spanish laws that are
applicable. Written informed consent of all patients will be obtained before the enrolment in the study.

Consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

Author details

1 Department of Ophthalmology. Complejo Hospitalario de Navarra. 31007 Pamplona (Spain). 2 Instituto
de Investigación Sanitaria de Navarra (IdiSNA), Pamplona, Spain. 3 Navarrabiomed, Complejo
Hospitalario de Navarra, Universidad Pública de Navarra, Pamplona, Spain. 4 Red de Investigación en
Servicios Sanitarios y Enfermedades Crónicas (REDISSEC), Pamplona, Spain

References
1. Ginsberg JA, Crowther MA, White RH, Ortel TL. Anticoagulation therapy. Hematology Am Soc

Hematol Educ Program 2001:339–357



Page 11/14

2. Segal JB, McNamara RL, Miller MR, Kim N, Goodman SB, Powe NR, et al. Prevention of
thromboembolism in atrial �brillation. A meta-analysis of trials of anticoagulants and antiplatelet
drugs. J Gen Intern Med 15 (2000) 56–67

3. Morris A, Elder MJ. Warfarin therapy and cataract surgery. Clin Experiment Ophthalmol 28 (2000)
419–422.

4. Katz J, Feldman MA, Bass EB, Lubomski LH, Tielsch JM, Petty BG, et al. Risks and bene�ts of
anticoagulant and antiplatelet medication use before cataract surgery. Ophthalmology 110 (2003)
1784–1788.

5. Brown JS, Mahmoud TH. Anticoagulation and clinically signi�cant postoperative vitreous
hemorrhage in diabetic vitrectomy. Retina 31 (2011) 1983–1987.

�. Chandra A, Jazayeri F, Williamson TH. Warfarin in vitreoretinal surgery: a case controlled series. Br J
Ophthalmol 95 (2011) 976- 978.

7. Fu AD, McDonald R, Williams DF, Cantrill HL, Ryan EH, Johnson RN. Anticoagulation with warfarin in
vitreoretinal surgery. Retina 27 (2007) 290–295.

�. Mason JO, Gupta SR, Compton CJ, Frederick BS, Neimkin MG, Hill ML, et al. Comparison of
hemorrhagic complications of warfarin and clopidogrel bisulfate in 25-gauge vitrectomy versus a
control group. Ophthalmology 118 (2011) 543–547.

9. Dayani PN, Grand G. Maintenance of warfarin anticoagulation for patients undergoing vitreoretinal
surgery. Trans Am Ophthalmol Soc 104 (2006) 149-160.

10. Grand MG, Walia HS. Hemorrhagic risk of vitreoretinal surgery in patients mantained on novel
anticoagulant therapy. Retina 36 (2016) 299-304.

11. Meillon C, Gabrielle PH, Luu M, Aho-Glele LS, Bron AM, Creuzot-Garcher C. Antiplatelet and
anticoagulant agents in vitreoretinal surgery: a prospective multicenter study involving 804 patients.
Graefes Arch Clin Exp Ophthalmol. Epub ahead of print.

12. Douketis J. Perioperative anticoagulation management in patients who are receiving oral
anticoagulant therapy: a practical guide for clinicians. Thromb Res 108 (2002) 3-13.

13. Hewitt RL, Chun KL, Flint LM. Current clinical concepts in perioperative anticoagulation. Am Surg 65
(1999) 270–273.

14. Kearon C. Perioperative management of long-term anticoagulation. Semin Thromb Hemost 24
(1998) 77–83.

15. Stone LS, Kline OR, Sklar C. Intraocular lenses and anticoagulation and antiplatelet therapy. Am
Intraocular Implant Soc J 11 (1985) 165–168.

1�. Bullingham A, Priestly M. Anaesthetic management of patients being treated with anticoagulants:
anesthesia and medical disease. Curr Opin Anaethesiol 10 (1997) 234–239.

17. Palareti G, Legnani C, Guazzaloca G, Abate A, Di Nucci GD, Iacopino G. Activation of blood
coagulation after abrupt or stepwise withdrawal of oral anticoagulants. A prospective study. Thromb
Haemost 71 (1994) 222– 226.



Page 12/14

1�. Genewein U, Haeberli A, Straub PW, Beer JH. Rebound after cessation of oral anticoagulant therapy:
the biochemical evidence. Br J Haematol 92 (1996) 479–85.

19. Grip L, Blomback M, Schulman S. Hypercoagulable state and thromboembolism following warfarin
withdrawal in postmyocardial-infarction patients. Eur Heart J 12 (1991) 1225–33.

20. Oh J, Smiddy WE, Kim SS. Antiplatelet and anticoagulation therapy in vitreoretinal surgery. Am J
Ophthalmol 151 (2011) 934-939.

21. Narendran N, Williamson TH. The effects of aspirin and warfarin therapy on haemorrhage in
vitreoretinal surgery. Acta Ophthalmol Scand 81 (2003) 38–40.

22. Baron TH, Kamath PS, McBane RD. Management of antithrombotic therapy in patients undergoing
invasive procedures. N Eng J Med 368 (2013) 2113-2124.

23. Bonhomme F, Hafezi F, Boehlen F, Habre W. Management of antithrombotic therapies in patients
scheduled for eye surgery. Eur J Anaesthesiol 30 (2013) 449-454.

24. McClellan AJ, Flynn HW Jr, Smiddy WE, Gayer SI. The use of perioperative antithrombotics in
posterior segment ocular surgery. Am J Ophthalmol 158 (2014) 858-859.

25. McClellan AJ, Flynn HW Jr, Gayer S. A novel issue for vitreoretinal surgeons. Retina 36 (2016) 245-
246.

Table 1
Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

1. Adults over 18 years of both
sexes.

2. Clinical indication for PPV
alone or associated with
facoemulsi�cation or scleral
buckling.

3. Under treatment with any of
the following oral
anticoagulants: acenocumarol,
dabigatran, rivaroxaban,
apixaban o edoxaban.

4. Able to give informed consent
for PPV and to participate in the
trial

1. Patients unable to be operated under retrobulbar anaesthesia.

2. Patients on anti-platelet therapy except if the antiaggregation
is with acetylsalicylic acid.

3. Patients who have recently started oral anticoagulation (less
than 1 month before screening).

4. Any medical, psychological, psychiatric, geographic or social
situation that could interfere with the participation of the patient
in the trial or with the follow-up and adherence with the protocol
and the evaluation of the results of the present trial.

Figures
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Figure 1

Study timetable and assessments
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Figure 2

Schedule of enrolment, interventions and assessments.
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