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Abstract

Management of perioperative anti-coagulation is a general clinical dilemma, and generally 
accompanied by the signifi cant adverse effects. A personalized approach is necessary to minimize the 
risks of anesthesia and surgery in patients with comorbidities. Patients with coronary artery disease may 
not tolerate decreased oxygen delivery and increased oxygen demand in myocardium due to bleeding. 
On the other side there is an increased use of new anticoagulants in thoracic surgery. The essentials 
of perioperative management should be determined by creating a balance between the use of oral 
anticoagulants in low bleeding risk, and bridging treatment for patients having high thromboembolic 
risk. In this opinion article, we aimed to review the factors affecting bleeding and thrombosis during 
thoracic surgery. Classifi cation of bleeding and thrombosis risk in cardiac patients was reviewed with the 
recommendations for preventing the thrombotic complications.
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Introduction

The thirty-day mortality rate among patients having 
high level of cardiac risk, who had non-cardiac surgery 
history, is approximately 5% [1]. A personalized approach is 
necessary to minimize the risks of anesthesia and surgery in 
patients with comorbidities. A decision making team should 
be utilized by the anesthetist, surgeon, primary healthcare 
provider, and specialist physicians including hematologist 
and/or cardiologist [2]. Hereby assessment is important for the 
high risk surgical patients to minimize the risk. Establishing 
the balance between bleeding and thrombosis among cardiac 
patients, who use anticoagulant and will have thoracic surgery, 
is one of the questions that is frequently asked in nowadays 
and waiting for being answered. In this opinion article, we 
aimed to present the information about the management of 
this patient group. 

The assessment of patients having cardiovascular disease 
requires a process of multiple steps. The risk factors should 
be determined in preoperative period, and patients should be 
optimized. Moreover, the situations affecting the cardiac risk 
such as surgery type and duration should also be discussed 
[3]. The risk factors for perioperative coronary thrombosis 
are listed in table 1, and the recommendations of ACC/AHA 
guideline about the management of patients undergoing non-
cardiac surgery are summarized in table 2.

Following acute coronary syndrome or coronary stent 
implantation, almost 1/3 of the patients experience non-
cardiac surgery [4]. The challenge in management of anti-
thrombotic treatment is to establish the balance between 
bleeding and thrombotic risk. Especially for the patients 
receiving dual antiplatelet treatment, the preferences should be 
individualized and answered via a multidisciplinary discussion. 
American College of Chest Physicians divides the thrombotic 
risk into 3 main risk categories: 1) high risk (>10%), 2) medium 
risk (5-10%) and 3) low risk (<5%) [5]. At this point, in high 
risk and medium risk groups of patients in case that there is 
no high risk of bleeding, the bridging therapy is recommended.

Various clinically used cardiac risk determinants were 
developed. The most important one among them, used 
for the patients undergoing non-cardiac surgery, is Lee’s 
Revised Cardiac Risk Index (RCRI) index [6]. Besides that, a 
classifi cation was developed by using the database of American 

Table 1: risk factors for perioperative coronary thrombosis.

Clinic predictors Angiographic predictors

Advanced age Long stent

Acute coronary syndrome Multiple lesions

Diabetes Mellitus Stent in Bifurkation

Low EF Smaller venous radius

Brachytherapy history Suboptimal stenting

Renal Failure Overlapping
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College of Surgeons National Surgical Quality Improvement 
Program (NSQIP) [3].

Approximetely 4-7% of the patients having coronary stent, 
need a surgical intervention per year [7]. The most frequent 
reason for the perioperative stent thrombosis among the patient, 
who underwent non-cardiac surgery, is the termination of 
antiplatelet therapy together with the induced pro-thrombotic 
situation [8,9]. Sympathetic stimulation occurs as a result of 
the operation, so the myocardial oxygen demand increases 
[10]. The surgery also increases the fi brinogen level and causes 
an increase in platelet activation and aggregation. Besides that, 
the activation of tissue factor with the decrease in fi brinolysis 
and endothelial damage causes a pre-coagulant structure [1]. 
Approximately 18% of the surgical operations permormed by 
high cardiac risk, while approx. 25% of them also have high 
bleeding risk [11]. Urgent operations constitute the most risky 
group in terms of bleeding and thrombosis.

In treatment of patients having coronary stent, the 
platelet inhibition plays an important role [12]. The platelet 
amounts in preoperative period and the coagulation tests are 
the important markers in terms of the perioperative bleeding 
risk, while the importance of them is not yet known enough. 
But, however, it was reported that in non-cardiac surgeries 
the blood transfusion increased due to the thrombocytopenia 
in the preoperative period [13]. Even though the warfarin had 
been used clinically more than 6 decades, there is no consensus 
on how the recommendations will be for the management of 
preoperative patients [14].

The bridging treatment is to interrupt the oral coagulants 
temporarily and to use LMWH or unfractionated heparin. 
However, many systematic review and meta-analysis reported 
that the thrombotic effect didn’t change but the bleeding risk 
increased [5]. The CARP trial indicated that, among the patients 
that have stable coronary artery disease and will undergo non-
cardiac surgery, the coronary artery revascularization didn’t 
create a signifi cant decrease in postoperative myocardial infarct, 
mortality, and duration of hospital stay [15]. Temporarily 
interrupting the antiplatelet treatment for selected patients, 
can ensure the operations can be done without deteriorating 
the balance between thrombosis and bleeding [16,17]. Four 

important situations were determined as the timing of surgery, 
to interrupt or continue the antiplatelet treatment, returning to 
antiplatelet treatment, and the effi ciency of bridging treatment 
[18,19].

Are the antithrombotic agents helpful or harmful in 
thoracic surgery?

Management of perioperative anti-coagulation is a general 
clinical dilemma, and generally accompanied by the signifi cant 
adverse effects [20]. It was shown that the bleeding risk 
increased in patients receiving dual antiplatelet treatment 
during the perioperative period [12].

In a study, where platelet mapping assay was used, the 
incidence of myocardial adverse cardiac events (MACEs) 
following the non-cardiac surgery was found to be high among 
patients having coronary stent even despite the use of aspirin, 
and the non-ST myocardial infarcts came to the forefront 
independently from the platelet function [8]. The analysis of 
selected publications on aspirin and bleeding is presented in 
table 3.

The incidence of cardiovascular events following the 
thoracic surgery operations is approximately 7%, whereas 
the mortality and morbidity rates are higher especially after 
non-cancer operations [21]. The most frequent reasons of 
the non-cancer operations are infections. In cardiovascular 
complications, the intraoperative hypertension and positive 
liquid balance are the independent risk factors.

Several patients maybe presented with taking medications 
even though it is not necessary to take them anymore. This is 
frequent especially in deep vein thrombosis [20]. Interrupting 
the anticoagulant agents should be carefully considered. 
Bridging treatment generally represent; the interruption of 
taking the agent among the patients using warfarin and then 
using LMWH, and after surgery at fi rst using both of them 
together then continue with only warfarin.

Vitamin K antagonists (VKA): For the patients having low 
thromboembolism risk, the oral treatment can be interrupted 
for 5 days preoperatively, and then restarted on the evening of 
operation day or the next morning unless there is a bleeding 

Table 2: Recommendations of ACC/AHA Guideline for the perioperative manage-
ment of cardiac patients having non-cardiac surgery.

Class I:
If non-cardiac surgery is planned for 4-6 weeks after the BMS yada DES 

implantation, and if the bleeding risk dominates the thrombotic risk, dual 
antiplatelet treatment should be maintained (Level of Evidence: C).

If the patient has coronary stent and if it is necessary to interrupt the P2Y12 
platelet receptor–inhibitor treatment due to bleeding, it is recommended to 

maintain aspirin treatment (if possible) or to immediately start it after the surgery 
(Level of Evidence: C).

Class II:
For the patients to have elective non-cardiac surgery, who have no coronary stent, 
it is recommended to maintain aspirin treatment if the increased potential cardiac 

risk is higher than the bleeding risk (Level of Evidence: B).

Class III:
If the ischemic event doesn’t dominate the surgical bleeding risk, and if the patient 

has no coronary stent history, then it wouldn’t be useful to start and maintain 
aspirin treatment (Level of Evidence: C).

Table 3: Selected publications on aspirin and bleeding.

Study Group Conclusion 
Year and Journal 

of Publication

Burger W et al. (44)
Interruption of aspirin increases 

the thrombotic risk.
J Intern Med. 2005

PEP (Pulmonary 
Embolism Prevention) 

trial. (45)
Aspirin has no benefi t. Lancet 2000.

POISE-2 Investigators. 
(46)

Major bleeding detected, no 
decrease in MI risk

N Engl J Med. 
2014

Livhits M et al. (47) Increase in bleeding Ann Surg. 2011

Stratagem trial. (48) No change in bleeding Br J Anaesth. 2011

Oscarsson A et al. (49) No signifi cant increase in bleeding Br J Anaesth. 2010

Eberli D et al. (50)
10% thrombotic event upon 

the interruption of antiplatelet 
treatment

J Urol. 2010.
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risk. In general, because there is 20% increase in bleeding risk, 
it is not recommended to use therapeutic doses of heparin in 
fi rst 12-24 hours after the surgery [5]. It is recommended to 
measure INR in the day of operation, and its recommended 
level is <1.5 for major surgeries [1]. The surgery should be 
postponed in cases of higher levels [3]. For the patients 
having high bleeding risk and high thromboembolism risk, 
the bridging treatment is suggested after interrupting the oral 
anticoagulants [5]. This group is atrial fi brillation (AF) with 
a CHA2DS2-VASc [Cardiac failure, Hypertension, Age ≥75 
(Doubled), Diabetes, Stroke (Doubled) – Vascular disease, Age 
65–74 and Sex category (Female) [score of ≥4] or mechanical 
or biological prosthetic heart valves, or those having mitral 
valve restoration in last 3 months or those having venous 
thromboembolism in last 3 months or the patients with 
thrombophilia [3]. In bridging treatment, LMWH should 
be given 12 hours before the fi nal procedure, and it should 
be repeated 12 hours after the procedure [3]. VKA should be 
restarted within 1-2 days in accordance with the hemostatic 
status. In cases requiring urgent surgery, low doses of Vitamin 
K is suggested. Normalization of INR may take up to 6-12 
hours.

For the patients being treated with new generation oral 

anticoagulants, the bridging treatment is unnecessary because 
of more predictable pharmacokinetics and shorter half-
lives (dabigatran, direct FXa inhibitors) [5] (Tables 4-6). So 
that, because of rapid on-off duration of direct acting oral 
anticoagulants, parenteral anticoagulation might not be 
required [22]. Moreover, these medications can be given in 
operations, for which warfarin can be used. Especially the 
well-defi ned on-off durations render bridging treatment 
unnecessary, except for the patients having high thrombosis 
risk. For the patients having normal level risk of bleeding, 
it is recommended to wait for 2-3 half-lives, while it is 
recommended to wait for 4-5 half-lives for the patients having 
high level of bleeding risk [3]. RE-LY trial revealed that almost 
50% of the patients using dabigatran become suitable for the 
operation within 48 hours after ending the medication [20].

Antiplatelet medications: They are in the class of 
antithrombotic drugs (Table 7). The effects of medications 
causing irreversible platelet inhibition, do not end unless 
new platelets are formed. The drugs in this group include 
aspirin, clopidogrel, prasugrel, ticlopidine, and they are 
frequently used by cardiac patients. The antiplatelet agent 
management is important for patients undergoing coronary 
artery surgery. There may be a dilemma between interrupting 
the drug and possible thromboembolic events and between 
continuing the drug and relevant complications. While there 
is no need in procedures containing low level of bleeding risk, 
it is recommended to continue aspirin and to postpone the 
procedure until the effect of antiplatelet agent disappears in 
cases of high risk of bleeding [23].

Table 5: Analysis of NOACs and their effects.

NOAC Study Conclusion

Dabigatran 1. RE-MOBILIZE, RE-MODEL, RE-
NOVATE and RE-NOVATE II
2. RE-COVER, RE-MEDY and RE-
COVER II

3. RE-LY

Dabigatran is as affective as enoxaparin for thrombophylaxis following the orthopedic surgeries, and has same 
incidence of bleeding.
Dabigatran is as effective in acute management of VTE as warfarin is, and the incidence major bleeding in 
prolonged treatments is low

Used for preventing the stroke in patients having atrial fi brillation, dabigatran was not different from warfarin, 
but risk of major bleeding increased since 2nd year of treatment among the patients that have used high doses 
of dabigatran

Apixaban 1. ADVANCE-1, 
ADVANCE-2 and ADVANCE-3
2. AMPLIFY
 
3. ARISTOTLE

4. AVERROES

decrease in VTE and bleeding risk, when compared to enoxaparin after orthopedic surgery

decrease in major bleeding without any increase in incidence of thromboembolism, when compared to 
enoxaparin/warfarin in treatment of acute VTE
it is superior in preventing the stroke and systemic embolism, and decreases the bleeding mortality, when 
compared to warfarin in patients with atrial fi brillation

decrease in incidence of stroke and same level of major bleeding, when compared to aspirin among the 
patients, for whom the anticoagulation with VKA was not optimized,

Edoxaban

1. STARS-E3, STARS-J4, and 
STARS-J5
2. Hokusai-VTE
 
3. ENGAGE-AFA-TIMI48
 

Similar level of safety, when compared to enoxaparin in major orthopedic surgery patients

Less major bleeding when compared to warfarin in acute symptomatic VTE treatment

Decrease in bleeding and in cardiovascular mortality when compared to warfarin used in order to prevent the 
stroke or systemic embolism among the patients with atrial fi brillation

Rivaroxaban

1. RECORD-1, RECORD-2, RECORD-3, 
RECORD-4

2. EINSTEIN-DVT56 and EINSTEIN-
PE57

3. ROCKET-AF

Signifi cant protection without increase in bleeding when compared to enoxaparin in preventing VTE following 
major orthopedic surgery

41% decrease in major bleeding when compared to Enoxaparin/Warfarin in terms of acute VTE treatment

Difference in neither bleeding nor stroke when compared to warfarin among the patients having atrial fi brillation 
and increased stoke risk

Table 4: Classifi cation of new generation oral anticoagulants.

Direct thrombin inhibitors Active Factor 10 inhibitors

Dabigatran
Apixaban

Rivaroxaban
Edoxaban
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Interrupting the clopidogrel treatment creates a rebound 
effect, and a predisposition towards hyper-coagulation occurs 
with pro-thrombotic status. 

Dual antiplatelet treatment: It is reported that, when 
compared to stent thrombosis of patients with coronary 
stent, de novo development of coronary occlusion has a worse 
prognosis [3]. Besides that, early cut of DAPT is the most 
important predictor of coronary stent occlusion. MACE risk is 
observed during the fi rst year following the implantation of 
stent, and its mortality rate is approx. 45% [5]. In general, it 
is recommended to wait for the endothelization. In elective 
surgeries, the most ideal way is waiting 3 months after 
the implantation metal stent or 4 months for an urgent 
surgery, while this duration is 12 months for the stents with 
drug delivery, and the dual antiplatelet treatment should be 
maintained in this duration [24]. But, no ideal timing was 
reported for non-cardiac surgery following the CABG. If it is 
not an urgent surgery following the balloon angioplasty, it is 
necessary to wait for 2 weeks. In many studies representing 
the expert opinion, it is recommended to postpone the non-
urgent surgeries or to maintain the aspirin as long as possible 
[25]. In surgeries, where the drug coated stent is implanted 
time-independently, at least one antiplatelet treatment should 
be prefered [3].

Aspirin

Ending the aspirin treatment increases the MACE risk due 
to both of platelet rebound effect and development of pro-
thrombotic event [26]. The normalization of platelet function 
via platelet inhibition is not a basic on-off phenomenon.

Studies on aspirin may present confl icting expressions. 
In POISE-2 trial, besides that it wasn’t shown to decrease the 
mortality and non-fatal cardiac events, it was also reported 
that it increased the incidence of bleeding in aspirin group [3]. 
Even though the studies do not recommend the routine use of 
aspirin, it was also reported that low-dose aspirin might be 
useful in cases of low level of bleeding risk [27]. If the risk of 
bleeding leads to potential cardiovascular events, stopping the 
use of aspirin is recommended.

In studies on aspirin, there is contradictory information 
regarding that the continuance of aspirin is effective from the 
aspect of thromboembolic events. But, the general opinion is 
that it decreases the MACE, while it can increase the bleeding 
risk in patients, undergoing high risk non-cardiac surgery 
[4,5,11]. In general, the termination of the aspirin therapy is 
recommended for the patients, who have low thromboembolic 
risk and will undergo major surgery, and the patients having 
high level of bleeding risk [5]. On the other hand, heparin is 
not recommended for the patients for whom the antiplatelet 
treatment is ended. If the risk of bleeding leads to potential 
cardiovascular events, termination of the aspirin therapy is 
recommended [28]. In summary, when the myocardial ischemia 
risk exceeds the bleeding risk, it is recommended to continue 
the aspirin treatment [29]. Parenteral anticoagulation might be 
useful for the patients with high thromboembolic risk.

Reverse of anticoagulant treatment: In patients receiving 
vitamin K antagonists, the effect may be reversed within 6-12 
hours following the administration of vitamin K for urgent 
surgery. For a faster effect, it would be useful to transfuse fresh 
frozen plasma or prothrombin complex concentrate. In urgent 
operations involving high bleeding risk, one should consider 
postponing the anticoagulant agent for 1 or 2 half-lives.

Bridging treatment: The chronic oral anticoagulation 
treatment can be terminated for many reasons. For these 
patients, bridging treatment is a dilemma, and its benefi ts 
have not been clearly shown [20,22]. There are many variations 
of bridging treatment. In some of the studies, it is performed 
by low molecular weight heparin (LMWH), but in other studies 
adenosine diphosphate P2Y12 receptor antagonists (cangrelor), 
and glycoprotein IIb/IIIa inhibitors (eptifi batide, tirofi ban) 
are used [11]. In BRIDGE trial, it was reported that, for the 
patients having medium level of thromboembolic risk and 
atrial fi brillation receiving Vitamin-K antagonists, mixing 
the deltaparin with placebo leads no statistically signifi cant 
decrease but the major bleeding was statistically higher [22].

Bridging treatment is mainly preferred for mechanic heart 
valve, atrial fi brillation, and venous thromboembolism, which 
involve high risk. For the patients receiving bridging treatment, 
the ratio of bleeding/thrombosis was reported to be 13/1 [20]. 
Besides that, bridging treatment is applied to many patients 
only in order to remain in “confi dence level”.

Recommendations for preventing the thrombotic com-
plications

The incidence of perioperative thromboembolic event is 
0.53%, and this risk doubles in patients having mechanic heart 
valve [20]. In general, the guidelines on this issue agree on 3 
main themes:

1) The use of oral anticoagulants should not be terminated 
among patients with low bleeding risk,

2) Bridging treatment should be considered for patients 
having high thromboembolic risk in cases of low 
bleeding risk,

Table 6: Comparison of the characteristics of new generation oral anticoagulants.

Dabigatran Rivaroxaban Apixaban Edoxaban

Action mechanism Anti-IIa Anti-Xa Anti-Xa Anti-Xa

Half-life (h) 14-17 5-9 8-15 6-11

Bioavailability ~6 80-100 34-88 ~40

Renal excretion (%) ~80 33 ~22 ~40

Table 7: Classifi cation of antithrombotic agents.

Anticoagulant Agents Antithrombotic agents
Thrombolytic and 
Fibrinolytic agents

• Unfractionated and LMWH
• Vitamin K Antagonists
• Direkt Tromben Inh. 
(Dabigatran, Bivalirudin)
• Factor Xa Inh 
(Fondaparinuks, Rivaroxaban, 
Apixaban, Edoxaban)

• Aspirin
• Tienopiridin Derivatives 
(Clopidogrel, Tiklopidin, 
Tikagrelor)
• Glikoprotein IIb/IIIa 
Inhibitors (Absiksimab, 
Tirofi ban, Eptifi batid)

• tPA Streptokinase
• Urokinase
• Alteplase



023

Citation: Baygin O, Arslan DG, Saracoglu A (2018) The delicate balance between bleeding and thrombosis in cardiac patients undergoing thoracic surgery. Glob J 
Anesth 5(2): 019-026. DOI: http://doi.org/10.17352/2455-3476.000043

3) Individualized treatment option should be considered 
for the patients in medium risk group.

In short, it is necessary to avoid from terminating the 
anticoagulant treatment as long as possible. If it is necessary 
to end the treatment, the non-pharmacological approaches 
should also be considered.

One should avoid from periprocedural interruption of 
warfarin. Many clinical studies show that the oral anticoagulant 
treatments are terminated unnecessarily by up to 60% [20]. 
Moreover, even in operations involving low level of bleeding 
risk, the oral anticoagulant treatment might be ended without 
considering the thromboembolic risk.

Classifi cation of bleeding and thrombosis risk in car-
diac patients undergoing thoracic surgery

Early interruption of dual antiplatelet treatment in patients 
having stent creates thrombotic risk, while the most frequent 
reason for this is the surgery. On the other hand, in case of 
maintaining the treatment, an increase might be seen in 
bleeding risk. Evaluation of thrombotic risk should be for 
preventing the arterial thrombus among patients actually 
receiving antithrombotic treatment. These patients can be 
divided into 3 groups: high risk, medium risk, and low risk 
groups.

Two important issues should be emphasized in determining 
the perioperative bleeding risk. Use of anticoagulant and 
antiplatelet drugs and the relationship of these drugs with the 
duration of operation play important role at this point. Many 
minor procedures might lead us to face with bleeding risk.

Warfarin treatment management in invasive procedures 
requires determining the thrombotic risk in case of termination 
of warfarin treatment and possible bleeding caused by 
continuation. Bridging treatment with LMWH was reported 
to cause an increase in bleeding regardless of any change in 
thromboembolic events [14]. BRIDGE trial revealed that the 
placebo didn’t cause any change in arterial thromboembolic 
events when compared to bridging treatment with LMWH 
[14]. Similarly, in this study, it was also reported that there is 
no difference in bridging treatment in invasive procedures in 
terms of venous thromboembolism. For the surgical patients 
with high bleeding risk, the warfarin treatment should be 
terminated 4-5 days before the surgery and the INR should be 
normalized. For the patients having high venous thrombosis 
risk, it is recommended to consider the bridging treatment [14].

Among patients undergoing lung cancer surgery, the 
allogenic blood transfusion was reported to be related with 
recurrence and decreased survival [30,31]. MACE risk was found 
maximum in the 1st year following the stent implantation, and 
it has 45% of mortality rate [5]. No ideal timing was reported 
for non-cardiac surgery following CABG. If it is not an urgent 
surgery, one should wait for 2 weeks before the balloon 
angioplasty [1]. Major embolism risk can be high especially 
among patients undergoing mitral valve surgery.

In patients with atrial fi brillation, the CHADS2 and/or 

CHA2DS2-VASc score can be considered for thrombotic risk. 
In general, the score of CHA2DS2-VASc is used. The values 
between 0 and 2 are considered low, those between 2 and 4 
to be medium risk, and scores >4 to be high risk. It can be 
seen that bridging treatment is not necessary for patients aged 
between 0 and 2, while bridging treatment is recommended for 
the scores higher than 4 [32]. 

In venous thromboembolic events, termination of 
anticoagulation in 3 months indicates high risk. However, 
for rapidly progressing/metastatic patients and patients 
with antiphospholipid syndrome, the risk further increases. 
The surgical patients within 3 months or accompanied by 
both of two conditions are recommended to receive bridging 
treatment, while LMWH thromboprophylaxis is recommended 
for the others [32].

In general, considering the thrombotic risk following the 
termination of anticoagulant, it is recommended to perform 
the surgery without interrupting the medications. Although an 
increase in bleeding is reported for some of the procedures, 
these events are generally minor or restricting themselves [5].

If termination of the antiplatelet treatment is planned, it 
should be performed 3-5 days before for aspirin, 5-7 days for 
clopidogrel and ticagrelor, and 10 days for prasugrel. Platelet 
function tests might provide better insight about this matter 
[18]. Besides that, it is necessary to return to the antiplatelet 
treatment at the right time.

Neuro-axial blockage in thoracic surgery

For the patients with impaired cardiorespiratory functions, 
epidural infusion supplies an effi cient postoperative analgesia 
[33]. İn this type of analgesia, patients receiving anticoagulant 
drugs have high numbers of operations and hypotensive 
epidural anesthesia is becoming more important because of 
its blood loss-reducing effect [34]. Through the appropriate 
arrangements, the neuro-axial blockage can be easily 
performed for these patients. Especially antiplatelet therapy, 
used in patients having drug coated stents affects the type of 
anesthesia.

For the patients receiving antithrombotic agent, applying 
neuro-axial blockage is controversial because of high spinal-
epidural hematoma risk. No absolute spinal bleeding risk is 
known under thrombophylaxis. Under LMWH, the risk of 
spinal apidural hematoma risks is 1/6600 for single epidural 
injection and 1/3100 for epidural catheter placement [35]. The 
anticoagulant drug arrangements for the patients, for whom 
the neuro-axial blockage is planned in thoracic surgery, can be 
listed as follows.  Although the duration of action of fi brinolytic 
agents is short, plasminogen and fi brinogen inhibition may last 
up to 27 hours [36]. For the patients using fi brinolytic, there 
are questions about the safety of using neuro-axial blockage 
(33). Within fi rst 10 days following the regional anesthesia, the 
neurological examination should be performed every 2 hours 
if there is any condition requiring the use of fi brinolytic, and 
certain tests should be performed before deciding for catheter.

Even though there is no limitation about the use of heparin, 
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use of another anticoagulant should be avoided in cases such as 
Heparin Induced Trombocytopenia (HIT) complication. If the 
aPTT is normal after the dose of heparin, neuro-axial blockage 
can be performed after 4-6 hours, and then heparin can be 
implemented after 1 hour, and the level of local anesthetics 
should be at the minimum dose allowing the neurological 
examination [36]. In cases such as cardiopulmonary bypass, 
catheter implantation should be rescheduled to 12-24 hours 
earlier [33]. In cases, where the intraoperative anticoagulation 
is considered, postponing the surgery should be considered if 
bloody tap occurs [35].

Neuro-axial blockage is allowed for 12 hours after the 
LMWH thrombophylaxis dose and 24 hour after the therapeutic 
dose. For patients, requiring LMWH postoperatively, there are 3 
important points with neuro-axial blockage; fi rst postoperative 
dose, total daily dose, and dose schema [37]. In single daily 
postoperative dose, the fi rst dose should be given after 6 hours 
and second dose after 24 hours, while catheter application can 
be performed 10-12 hours after LMWH or 2 hours before the 
next dose.

The use of warfarin should be terminated 5 days before, and 
the INR control can be performed for those patients. In urgent 
cases, it can be considered to give fresh frozen plasma. The 
use of catheter is possible with INR control, and neurological 
monitorization after 24 hours is required. If INR>3, then one 
should avoid from using catheter [33].

If no other anticoagulant medications are used, there is no 
specifi c contraindication with aspirin and NSAID derivatives 
[36-38]. One should wait for 5-7 days in clopidogrel and for 
14 days in ticlodipin. It can be seen that these durations are 
shorter for GPIIb/IIIa inhibitors. While waiting for 8 hours is 
enough for tirofi ban and eptifi batide, it would be appropriate 
to wait for 24-48 hours for absiksimab [36]. Among the 
patients using hirudin, waiting for 24 hours is recommended if 
the coagulation is normal, while waiting for 12 hours is enough 
for the patients using ximelagatran or melagatran [33]. There 
isn’t enough data regarding fondaparinux. But, in general, it 
is believed that waiting for 5 half-lives is enough [36]. Apart 
from this, epidural catheter implementation can be performed 
for patients using idraparinux, dabigatran or rivaroxaban, and 
36 hours after the last dose or 12 hours before the next dose for 
patients using fondaparinux.

Perioperative bleeding

Perioperative blood loss and consequent blood transfusion 
are related with increased morbidity and mortality [39]. 
Blood conservation requires multidisciplinary approach, and 
its effects are seen in many points [40]. Identifi cation and 
treatment of preoperative anemia constitute the fi rst step. 
Using peroperative lysine-like agents was shown to decrease 
the blood loss, and the use of blood products [41]. Besides that, 
tranexamic acid was found effective in cardiac surgery without 
any thromboembolic complication [42].

Since the use of point-of care tests is useful for fi nding 
the reason of bleeding, they are widely used in many 

European countries. In general, the fi rst seen one is mainly 
hypofi brinogenemia, while the fi brinogen is the main 
component of homeostasis. Even if the anemia is treated 
preoperatively, it should be kept in mind that acute anemias 
may occur due to massive bleeding.

Even though desmopressin is mainly used in defi ciency of 
von Willebrand factor, it can also be used together with the 
point-of-care test for the patients using aspirin and ADP 
receptor inhibitor (clopidogrel). It can be reversed by using 
high dose of prothrombin concentrate for the patients using 
Factor Xa inhibitor agents. For the patients using idarucizumab 
and especially dabigatran, it is used as antagonist, and it was 
reported in RE-VERSE AD trial that it can be safely used [40].

The methods such as autologous transfusion, acute 
normovolemic hemodilution, intraoperative RBC salvage, 
controlled hypotension, topical hemostatic agents, and 
postoperative RBC salvage can be useful.

Conclusion

First of all,  risk classifi cation of the patient and the surgical 
procedure should be performed. Patient-oriented planning 
should be considered for thrombosis and bleeding. I t is 
recommended to continue antithrombotic agents in procedures 
with low risk of bleeding. But the dose should be kept below the 
therapeutic level. For the patients with high thromboembolic 
risk, if the antithrombotic agents will be terminated due 
to the bleeding risk, at least aspirin treatment should be 
maintained or the bridging treatment should be considered. 
When compared to VKA, the new generation anticoagulants 
have lower mortality, stroke, and systemic embolism risk. By 
using these drugs, lower rates of intracranial bleeding and 
major bleeding were reported. Besides, when compared to 
VKAs, similar incidence of recurrent thromboembolism may be 
observed.
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