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ABSTRACT T 

Background:Background: Patients with atrial fibrillation (AF) are at increased risk for 

thromboembolicc events and therefore need long-term treatment with vitamin K 

antagonistss (VKA). However in case of surgery the anticoagulation should be interrupted. 

Aimm of this analysis is to assess the risk of perioperative thromboembolism and 

bleedingg in patients with AF who undergo a surgical procedure. 

Methods:Methods: Recruitment occurred as part of a multicenter randomised clinical trial 

comparingg rate and rhythm control in patients with recurrent persistent atrial fibrillation. 

Thee outcome measure of the present analysis is the occurrence of a postoperative 

thromboembolicc or bleeding event occurring within 28 days after the surgical 

intervention. . 

Results:Results: Ninety-four patients underwent 121 non-cardiac operations during a mean 

follow-upp period of 29 months. There is a 3.6-fold increased risk for all bleeding 

complicationss within 1 month after surgery as compared to the control period {95% CI 

1.05-12.0).. Rate ratios for minor and major bleeding in the first month after surgery as 

comparedd to the control period were 4.1 (95% CI 0.9-18.4) and 2.8 (95% CI 0.4-22.5), 

respectively.. No thromboembolic event occurred in the first month after surgery, as 

comparedd to 11 events in the remaining time period (0.4%/month). 

Conclusion:Conclusion: There is an increased risk for bleeding in the postoperative period in 

patientss with AF. The low incidence of thromboembolism implicates that a short 

interruptionn of the anticoagulation during surgery is safe. 
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INTRODUCTION N 

Patientss with atrial fibrillation (AF) are at increased risk for thromboembolic events and 

thereforee need long-term treatment with vitamin K antagonists (VKA)1. In case of 

surgeryy the anticoagulation should be interrupted or tailored to a subtherapeutic level to 

ensuree surgical hemostasis and to prevent excessive bleeding. After VKAs are stopped, 

itt takes several days before proper coagulation is fully restored. Whenn VKA-treatment is 

restarted,, several days are needed to re-establish the therapeutic level of 

anticoagulation.. Discontinuation of anticoagulant therapy may therefore increase the 

riskk for thromboembolic complications, particularly since surgery may induce a 

prothromboticc state. On the other hand, the bleeding risk is increased if the 

anticoagulationn is maintained. Especially major surgical interventions and increased 

levelss of anticoagulant therapy appeared to be risk factors for hemorrhagic 

complications23.. An alternative approach is to administer therapeutic doses of heparin 

duringg the period that VKA is temporarily interrupted. The rationale for this approach is 

too shorten the time period that patients do not receive therapeutic anticoagulation and 

thereforee to minimize the risk for thromboembolic events. 

Althoughh there is extensive evidence that the risk of venous thromboembolism is 

greatlyy increased after surgery, there is only limited data on the perioperative 

thromboembolicc stroke risk after general surgery4. The overall risk seems to be low, 

varyingg between 0.08% and 0.2%56. Factors contributing to perioperative stroke include 

hypertensionn and previous cerebrovascular disease67. Since atrial fibrillation is one of 

thee strongest independent risk factors for stroke, it is likely that the presence of AF 

increasess the risk for perioperative stroke. This risk may be further increased by some 

otherr factors, in particular a rebound hypercoagulable state caused by the 

discontinuationn of anticoagulation and the prothrombotic effect of the surgery itself. 

However,, the precise perioperative risk in patients with AF has never been established. 

Thee presumed increased risk for thromboembolic and bleeding complications may 

havee implications for the perioperative management of anticoagulation in this group of 

patients.. Aim of this analysis is to assess the risk of perioperative thromboembolism 

andd bleeding in patients with AF who undergo a surgical procedure. We used the 

datasett of a large clinical trial of patients with AF and evaluated all non-cardiac surgical 

interventionss in terms of bleeding complications and thromboembolism. 
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METHODS S 

Design Design 
Recruitmentt occurred as part of a multicenter randomised study comparing rate and 

rhythmm control in patients with recurrent persistent atrial fibrillation or flutter8. Rate 

controll was achieved with administration of digitalis, a calcium-channel blocker or a 

beta-blocker,, alone or in combination. Rhythm control was achieved with electrical 

cardioversion.. Only patients in whom VKA were not contra-indicated were included. In 

addition,, patients were excluded when the current episode of atrial fibrillation or flutter 

hadd lasted longer than one year, patients with a pace-maker, or patients with New York 

Heartt Association class IV heart failure. General surgery was defined as any non-cardiac 

surgicall intervention during the study period. The perioperative anticoagulation was 

managedd according to the existing guidelines, which means that the anticoagulation 

wass interrupted during the surgical intervention. 

Outcomes Outcomes 
Thee primary outcome parameter of this analysis was the occurrence of a postoperative 

thromboembolicc or bleeding event. A postoperative thromboembolic event was defined 

ass a symptomatic cerebral or peripheral thromboembolism occurring within 28 days 

afterr the surgical intervention. A transient ischemic attack (TIA) was also being 

consideredd as a thromboembolic event. Cerebral events had to be diagnosed by a 

neurologistt and confirmed with the use of a CT-scan. Peripheral thromboembolism had 

too be confirmed by a surgeon. Bleeding was recorded as major if the hemoglobin value 

decreasedd by more than 2 g per litre, if blood transfusion or hospitalization was 

necessary,, or if the bleeding was fatal. All other reported bleedings were considered 

minorr bleedings. 

StatisticalStatistical analysis 
Thee risk of thromboembolism and bleeding within one month after surgery was 

calculatedd for the total cohort of patients. We also calculated the risk for 

thromboembolismm and bleeding in the remaining period. The number of events per time 

periodd were calculated and expressed as monthly incidence. Two-sided ninety-five 

percentt confidence intervals (CI) with the assumption of a Poisson distribution were 

calculatedd for the rate ratios of the monthly incidences. Analyses were carried out with 

SPSSS (version 10.1, SPSS inc., Chicago, IL, USA). 
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Tablee I. Baseline characteristics of the patients (n=94) 

Characteristic c 

Agee (years  SD) 

Male e 

Meann follow up (months) 

VKA A 

Salicylatess (combined with VKA) 

Noo anticoagulant treatment 

Historyy of arterial thromboembolism 

TIA A 

Stroke e 

Peripherall embolism 

Historyy of hypertension 

Historyy of diabetes 

Historyy of bleeding 

NYHAA class (% of patients) 

1 1 

II I 

III I 

Echocardiographyy findings (in mm ) 

Sizee of left atrium, long axis 

Leftt ventricular end-diastolic diameter 

Leftt ventricular end-systolic diameter 

Septall thickness 

Posteriorr wall thickness 

Fractionall shortening (in %) 

Mitrall stenosis 

69.99  7.4 

6 1 % % 

28.9 9 

92 /94 4 

1/944 (5/94) 

1/94 4 

15/94 4 

9 /94 4 

4 /94 4 

2 /94 4 

50% % 

13% % 

9% % 

47% % 

49% % 

4% % 

455 7 

522 7 

366 7 

100 3 

100 2 

3 11 9 

0 /94 4 

SDD = standard deviation; TIA = transient ischemic attack: NYHA = New York Heart Association; VKA = vitamin K 

antagonist t 

RESULTS S 

Ninety-fourr patients from a total of 522 patients underwent 121 non-cardiac operations 

duringg a mean follow-up period of 29 months. Seventy patients had single operations, 

211 patients had 2 operations and 3 patients had 3 operations. Data was available for 

1166 of the 121 interventions. The mean age of the population was 69.9  7.4 year. 
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Ninety-twoo patients (98%) were taking VKA, 1 patient was taking salicylates and one 

patientt had no antithrombotic therapy. Table I presents baseline characteristics of the 

studyy population. Information on the surgical interventions is presented in Table II. Eye 

surgeryy was most common, followed by general surgery and urologie surgery. 

ThromboembolicThromboembolic events 
Noo thromboembolic event occurred in the first month after surgery, as compared to 11 

eventss in the remaining time period (0.42%/month). The 11 events included 7 ischemic 

strokes,, 1 TIA and 3 peripheral embolism. All patients had one or more risk factors for 

stroke. . 

Tablee II. Characteristics of non-cardiac surgery 

Classificationn of surgery 

Totall number of surgical interventions 121 

Numberr of interventions per patient 

11 intervention 70 patients 

22 interventions 21 patients 

33 interventions 3 patients 

Classificationn of interventions 

Generall surgery 

Gastro-intestinall surgery 

Orthopedicc surgery 

Eyee surgery 

Dermatologiee surgery 

Urologiee surgery 

Vascularr surgery 

Otherr surgery 

Unknown n 

23 3 

8 8 

14 4 

29 9 

6 6 

20 0 

14 4 

6 6 

1 1 

BleedingBleeding events 
Characteristicss of the bleeding complications are summarized in Table III. There is a 3.6-

foldd increased risk for all bleeding complications within 1 month after surgery as 

comparedd to the control period (95% CI 1.05-12.0). One major bleeding occurred in the 

firstt month after surgery (0.9%/month). This patient developed a local hematoma after 

totall hip replacement on the day of surgery. Two minor bleeding episodes occurred, 1 

afterr a basalioma excision on the day of surgery and 1 bleeding occurred 3 days after 
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totall knee replacement. In this patient, the VKA was not yet restarted at the time of the 

bleeding.. Rate ratios for minor and major bleeding in the first month after surgery as 

comparedd to the control period were 4.1 (95% CI 0.9-18.4) and 2.8 (95% CI 0.4-22.5)T 

respectively. . 

Fivee surgical interventions in 4 patients could not be evaluated. One of these 

patientss (with cataract surgery and extirpation of a mammal gland) had rectal blood 

loss.. It was not clear whether the surgical intervention was a contributing factor in the 

bleedingg complication. 

Tablee lit. Incidence of thromboembolism and bleeding in the first month after surgery 
comparedd to the control period. 

Outcomes s 

Thromboembolism m 

Alll bleeding 

majorr bleeding 

minorr bleeding 

Alll events 

1 s tt month after surgery 

No. . (%% / month) 

0(0) ) 

33 (2.6) 

11 (0.9) 

22 (1.7) 

33 (2.6) 

Controll period 

No.. ( % / month) 

111 (0.4) 

199 (0.7) 

8(0.3) ) 

111 (0.4) 

300 (1.2) 

Ratee Ratio (95% CI) 

Noo estimate available 

3.66 (1.05-12.0) 

2.88 (0.35-22.5) 

4.11 (0.91-18.4) 

1.22 (0.7-7.4) 

CII = confidence interval 

DISCUSSION N 

Thiss study describes the risk for thromboembolism and bleeding in 94 patients with AF 

undergoingg 121 non-cardiac surgical interventions. We compared the incidence of these 

adversee events in the first month following surgery with the remaining follow up period. 

AA 3.6-fold increased risk for bleeding complications in the perioperative period was 

observed.. All the bleeding episodes occurred within 3 days after surgery. No 

thromboembolicc events occurred in patients with AF during the postoperative period. 

Thee results of this study may have implications for the management of 

anticoagulantt therapy in the perioperative setting. Although we observed a significant 

increasedd risk for bleeding complications in the perioperative period, the absolute 

incidencee of bleeding is low (2.4%). The low rate of thromboembolism implicates that a 

shortt interruption of the anticoagulation may not be as dangerous as often presumed 

andd that a less aggressive approach may be warranted. Several review articles give 

recommendationss for perioperative management9-11. These guidelines advice that only 

patientss with the highest periprocedural risk for thromboembolism should receive 
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heparin.. The administration of heparin is optional in the majority of the patients with 

intermediatee risk for thromboembolism. 

AA methodological issue about our study requires comment. The data collection for 

thee surgical interventions might have received less attention than if the underlying 

hypothesiss had been formulated in advance. However, the outcomes in the original 

studyy were identical as in our analysis and had been assessed by an adjudication 

committeee on the basis of pre-specified criteria. 

Howw can we explain the low observed incidence of thromboembolism within 1 

monthh after surgery? First, it might be that the number of observed patients was too low 

too detect a difference. A second hypothesis is that patients with the highest 

thromboembolicc risk were not candidate for an elective surgical intervention because 

theirr clinical condition did not permit major surgery or anaesthesia and that only low 

andd medium risk patients were included in our analysis. However, the yearly incidence 

off thromboembolism in the control period was 5% (0.42% per month), which is identical 

too that observed in other trials implicating that our cohort appears to be representative 

forr a normal AF population. 

AA recently published retrospective study by Torn et al. showed that bleeding and 

thromboembolismm are frequent problems in patients receiving long-term anticoagulant 

therapyy undergoing surgery2. The study included 603 interventions in patients with high 

thromboembolicc risk for which they used VKA. The study included patients with 

mechanicall heart valves, atrial fibrillation and myocardial infarction. The incidence of 

thromboticc events was 2.5% and bleeding complications occurred with an incidence of 

9.5%.. Two-third of all events occurred within 48 hours after surgery, with a maximum of 

200 days. The incidences of thromboembolic and bleeding complications are higher than 

observedd in our study. However, 70% of the complications in the study published by Torn 

andd collegues were associated with angiography and cardiac surgery. These types of 

interventionss made up 42% of the total number of interventions, whereas in our study 

cardiacc interventions were not evaluated and angiographic interventions made only 4% 

off the total cohort. In addition, in our study almost 25% of the interventions were eye 

surgery,, which can be classified as low bleeding risk surgery. 

Assessingg the perioperative risk for thromboembolism may be helpful in other 

clinicall situations. It has been estimated that stopping VKA within 1 month after an 

acutee episode of venous thromboembolism is associated with a 40% risk of recurrence 

andd this risk decreases to 10% after 2 to 3 months9. If surgery is performed within 3 

monthss of an acute event, the use of heparin in the perioperative period should be 

considered.. There are no reliable data for the thromboembolic risk in patients with 

mechanicall heart valves who do not receive anticoagulation. The guidelines for the 

perioperativee management are based on opinions from experts and are diverse, varying 

fromm temporary discontinuation of VKA a few days before surgery and reinstitution after 
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surgeryy to complete coverage with intravenous unfractionated heparin (UFH) only shortly 

interruptedd during the surgical procedure1 0 1 2 . Although the use of heparin reduces the 

incidencee of perioperative thromboembol ism, it wil l increase the morbidity due to 

bleedingg complications. To minimise this risk, UFH should be stopped 6 hours prior to 

surgeryy and it seems to be safe to start the UFH after 12 to 24 hours after the surgical 

intervention13 . . 

Inn conclusion, this study shows that there is an increased risk for bleeding 

complicat ionss in the perioperative period in patients with AF who use VKA. The observed 

loww incidence of thromboembol ism suggest that it is safe to withhold the 

anticoagulat ionn for a short period of t ime. Larger randomized trials with predefined 

perioperativee anticoagulation protocols are needed to further optimize the perioperative 

strategies. . 
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