
Background: The role of antithrombotic therapy is well known for primary and secondary 
prevention of cardiovascular disease to decrease the incidence of acute cerebral and 
cardiovascular events. Data shows that the risk of coronary thrombosis after antiplatelet drug 
withdrawal is much higher than that of surgical bleeding if the antiplatelet drug therapy were 
continued. However, it has been a common practice to discontinue antiplatelet therapy prior to 
performing interventional techniques, which may potentially increase the risk of acute cerebral 
and cardiovascular events.

Study Design: A prospective study of 3,179 patients undergoing interventional techniques 
with 12,000 encounters and 18,472 procedures from May 2008 to December 2009. 

Study Setting: An interventional pain management practice, a specialty referral center, a 
private practice setting in the United States.

Objective: To assess the rates of adverse events in patients undergoing interventional 
techniques on antithrombotic therapy with cessation or without cessation and compare them 
to a group of patients without antithrombotic therapy.

Methods: Measurable outcomes employed were intravascular entry of the needle, bruising, 
local bleeding, profuse bleeding, local hematoma, oozing, and postoperative soreness.

The prospective evaluation was performed utilizing the Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) statement which was developed with 
recommendations to improve the quality of reporting observational studies.

Results: The results of this study illustrated that in one-quarter (3,087) of patient encounters 
utilizing interventional pain management techniques, antithrombotic therapy was included. 
Among these, for approximately 55%, or 1,711 encounters, antithrombotic therapy was 
continued during the interventional techniques, whereas, for 45%, or 1376 encounters, 
antithrombotic therapy was discontinued. 

Overall, these results illustrate that while intravascular penetration and oozing were higher in 
patients with continued antithrombotic therapy, bruising and local bleeding were higher in 
patients with discontinued antithrombotic therapy without any difference either statistical or 
clinical in any of the other aspects, either intraoperative, post procedure in the recovery room, 
or postoperative period.

Limitations: Limitations include the nonrandomized observational nature of the study and 
that antiplatelet therapy was limited to aspirin and clopidogrel (Plavix). 

Conclusion: No significant prevalence of adverse events was observed in those who continued 
with or ceased antithrombotic therapy. 

Key words: Interventional pain management, interventional techniques, bleeding disorders, 
hemorrhagic complications, aspirin, nonsteroidal anti-inflammatory agents, clopidogrel (Plavix), 
warfarin (Coumadin), regional anesthesia, hemostasis, anticoagulants, antithrombotic agents.
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ventions poses considerable danger (40-42), multiple 
guidelines recommend it and it has been a general 
practice to discontinue these drugs (43). Despite the 
lack of evidence of significant risk of bleeding during 
interventional techniques in patients with antithrom-
botic therapy (43-46), they are routinely discontinued. 
However, continuation and discontinuation of anti-
thrombotic therapy are both not without risk (43,47-
55). While most of the reports are related to regional 
anesthesia for surgical procedures, there have been 
multiple reports of epidural hematoma in patients un-
dergoing interventional techniques for chronic pain 
with or without antithrombotic therapy – continued or 
discontinued (46,47,50-71). 

Due to the lack of available evidence, direction, 
and continued debate, this prospective, nonrandom-
ized evaluation was undertaken to assess the bleeding 
risk in patients with or without antithrombotic therapy 
and continuation or discontinuation of antithrombotic 
therapy. 

Methods

The study was conducted in the United States in 
a private interventional pain practice and specialty re-
ferral center based on Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) guide-
lines (72-74). The Institutional Review Board (IRB) ap-
proved the study protocol. The study is registered with 
the U.S. Clinical Trial Registry NCT00625248. 

Participants
A total of 3,179 participants undergoing interven-

tional techniques were assigned for evaluation from 
May 2008 to December 2009. 

Interventions
This study was performed prospectively on patients 

without change in their normal course of treatment. 
Thus, the IRB waived the requirements for specific con-
sent for inclusion in the study. However, all the patients 
were informed about the nature of the study with ad-
herence to all confidentiality and Health Insurance Por-
tability and Accountability Act (HIPAA) requirements. 

Pre-Enrollment Evaluation
The patients provided the history of their anti-

thrombotic therapy or lack thereof, the type of anti-
platelet agents or warfarin (Coumadin), the status on 
the day of the procedure whether it had been discon-
tinued or not, if discontinued, the duration prior to the 

Cardiovascular disease is among the leading 
causes of morbidity and mortality, whereas 
chronic persistent pain is the leading cause 

of disability and functional impairment around the 
world (1-4). Chronic persistent pain and cardiovascular 
disease are associated with significant impairment of 
physical and psychological health and performance of 
social responsibilities, including work and family life 
(1-4). Antithrombotic therapy has been established 
with a favorable risk-benefit ratio for prevention of 
cardiovascular disease and limits the present and future 
burden of coronary artery disease (1,5-11). Interventional 
techniques are performed with increasing frequency to 
manage chronic persistent pain, even though debate 
continues about their effectiveness and safety (12-
39). In a systematic review and meta-analysis of the 
hazards of discontinuing or not adhering to aspirin 
among patients at risk for coronary artery disease (5), 
noncompliance or withdrawal of aspirin treatment 
was illustrated with ominous prognostic implications 
in those with or at moderate-to-high risk for coronary 
artery disease. This study showed aspirin nonadherence 
or withdrawal being associated with a 3-fold higher risk 
of major adverse cardiac events which was magnified in 
patients with intracoronary stents with the conclusion 
that aspirin discontinuation in such patients should be 
advocated only when bleeding risk clearly overwhelms 
that of atherothrombotic events. In a study of the 
evaluation of incidence of death and acute myocardial 
infarction (MI) associated with discontinuation of 
clopidogrel (Plavix) after acute coronary syndrome (10), 
the authors observed a clustering of adverse events 
in the initial 90 days after discontinuation among 
both medically treated and percutaneous coronary 
intervention treated patients with acute coronary 
syndrome, supporting the possibility of a clopidogrel 
rebound effect. 

It has been shown that approximately 5% of pa-
tients who have undergone percutaneous coronary 
interventions will undergo noncardiac surgery within 
the first year after stenting (40). However, the patients 
undergoing other invasive procedures such as interven-
tional techniques may be even higher (13-21). The phy-
sicians managing such patients are confronted with the 
complex issue of the risk of hemorrhagic complications 
when continuing the antiplatelet agents in the peri-
operative period and the risk of cerebral and cardio-
vascular events if the drugs are discontinued abruptly. 
Even though data suggests that the traditional attitude 
of discontinuing the medication 10 days before inter-
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procedure was collected. Further the data with regards 
to previous bleeding history, unusual bruising, their re-
sponse to previous treatments, if any were performed, 
were collected along with demographic data.

Inclusion and Exclusion Criteria 
All the patients receiving interventional techniques 

during the time period were included, except those un-
dergoing disc decompression procedures and intrathe-
cal implantables. 

Description of Interventions
Either diagnostic or therapeutic interventional tech-

niques of various types were performed on all partici-
pants. The procedures were performed by 3 physicians 
in sterile operating rooms located in an ambulatory sur-
gery center, using fluoroscopy except for intraarticular 
injections and peripheral nerve blocks.

Objectives
The study investigated the bleeding risk in partici-

pants undergoing various types of interventional tech-
niques in managing chronic pain in patients with or 
without antithrombotic therapy, and in those patients 
who discontinued antithrombotic therapy or those who 
had not. 

Outcomes
Measurable outcomes employed were intravascu-

lar entry of the needle, profuse bleeding, local bleed-
ing, local hematoma, oozing, bruising, and postopera-
tive soreness. 

Eight nurses were trained to evaluate the above 
outcomes. Each participant was contacted postopera-
tively within 48 hours. 

Statistical Analysis
Data were recorded in a database using Microsoft 

Access (Microsoft Corporation, Redmond, WA) by a per-
son not participating in the study. The SPSS 9.0 statisti-
cal package (IBM Corporation, Armok, NY) was used to 
generate the frequency tables. Pearson chi-square test 
was carried out in the comparisons of proportion be-
tween antithrombotic with no antithrombotic. Results 
were considered statistically significant if the P value 
was less than 0.05. 

Results

Participant Flow
Table 1 illustrates the baseline characteristics. The 

study period lasted from May 2008 to December 2009 
(20 months) with a total number of participants of 3,179 

Table 1. Participant demographics based on encounter. 

Gender Male 36.1% (4,336)

Female 63.9% (7,664)

Age Mean + SD (standard deviation) 50.5 + 13.00

Height Mean + SD 65.8 + 7.95

Weight Mean + SD 184.2 + 54.94

Smoker Yes 59.4% (7,124)

Quit 4.3% (518)

No 36.3% (4,358)

Antithrombotic  Total 25.7% (3,087)

    •  Aspirin 17.2% (2,070)

    •  Plavix (Clopidogrel) 3.1% (370)

    •  Warfarin (Coumadin) 2.2% (268)

    •  Aspirin + Coumadin or  Plavix 3.2% (379)

Antithrombotic status Discontinued 44.6% (1,376)

Continued  55.4% (1,711)
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with 12,000 encounters and 18,472 procedures with an 
average encounter per participant of 3.7 and number 
of procedures per encounter of 1.5. Participants in the 
discontinued group stopped their antithrombotics 3 to 
5 days prior for warfarin and 5 to 7 days for aspirin and 
clopidogrel. 

Procedural Characteristics
The procedural characteristics are illustrated in 

Table 2. Total number of epidural procedures was 
10,261, facet joint interventions were 7,482 (multiple 
levels and/or bilateral), and other procedures were 729 
of which 199 were sacroiliac joint interventions, 114 
were lumbar sympathetic blocks, 150 were stellate gan-
glion blocks, and the remaining were intercostal nerve 
blocks, occipital nerve blocks, intraarticular injections, 
and peripheral nerve blocks.  

Outcomes
Table 3 illustrates the results of various outcomes 

observed in this study by type of procedure. Facet joint 
interventions had significantly higher intravascular en-
try, local bleeding, and oozing.

Table 4 illustrates the analysis of intraoperative 
complications based on the status of antithrombotic 
administration. These results illustrate significant differ-
ences with intravascular entry, local bleeding, oozing, 
and bruising with participants receiving antithrombotic 
agents compared to those not receiving antithrombotic 
agents. 

Intravascular entry and oozing were higher in par-
ticipants with continued antithrombotic therapy and 
local bleeding and bruising were higher in those who 
discontinued antithrombotic therapy. 

Table 2. Therapeutic procedural characteristics.

None
Aspirin Warafin Clopidogrel Aspirin + Others

D C T D C T D C T D C T Total 

EPIDURALS 

Cervical Epidural 1,824 161 249 410 12 1 13 67 10 77 34 18 52 2,376

Thoracic Epidural 237 19 30 49 1 1 2 7 1 8 5 5 301

Lumbar Epidural 1,169 63 128 191 23 23 16 14 30 28 9 37 1,450

Caudal Epidural 2,855 242 528 770 97 8 105 99 44 143 62 50 112 3985

Lumbar Transforaminal 
Epidural 1,019 51 144 195 25 2 27 21 10 31 24 14 38 1,310

Percutaneous Adhesiolysis 493 68 148 216 24 24 16 21 37 37 32 69 839

EPIDURALS - TOTAL 7,597 604 1,227 1,831 182 10 194 226 100 326 151 128 313 10,261

FACET JOINT INTERVENTIONS

Cervical Facet Joint 
Interventions 2,459 194 397 591 93 2 95 54 58 112 65 48 113 3,370

Thoracic Facet Joint 
Interventions 631 57 125 182 41 1 42 20 22 42 29 24 53 950

Lumbar Facet Joint 
Interventions 2,324 178 363 541 104 4 108 50 36 86 67 36 103 3,162

FACETS - TOTAL 5,414 429 885 1,314 238 7 245 124 116 240 161 108 269 7,482

Others 546 51 55 106 22 2 24 19 16 35 11 7 18 729

GRAND TOTAL 13,557 1,084 2,167 3,251 442 19 463 369 232 601 323 243 600 18,472

None = Not on antithrombotic drugs; D = discontinued; C = continued; T = total 
Others: Sacroiliac joint interventions, occipital nerve blocks, intercostal nerve blocks, stellate ganglion block, or lumbar sympathetic blocks
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Table 3. Intraoperative complications by treatment and antithrombotic status.	

    No An-
tithrom-

botics

Aspirin Coumadin Plavix Aspirin + Others Antithrombotics Antithrom-
botics

(Total)D C D C D C D C D C

Number 

Epidurals 6386 502 1050 167 11 171 95 161 109 1001 1265 2266

Facet 4181 320 673 160 4 93 92 115 79 688 848 1536

Others 546 51 55 22 2 19 16 11 7 103 80 183

Intra-
vascular

Epidurals 4.5% 6.0% 5.8% 13.2% 9.1% 5.8% 5.3% 3.7% 16.5% 6.8% 6.7% 6.8%#

Facet 14.0% 11.6% 15.0% 14.4% 25.0% 16.1% 29.3%* 12.2% 16.5% 12.9% 16.7% 15.0%

Others 4.2% 0.0% 1.8% 13.6% 0.0% 0.0% 12.5% 0.0% 0.0% 2.9% 3.8% 3.3%

Profuse 
Bleeding 

Epidurals 0.4% 0.8% 1.0% 1.8% 0.0% 0.6% 0.0% 1.2% 0.9% 1.0% 0.9% 0.9%

Facet 0.7% 0.6% 0.9% 1.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 0.7% 0.7%

Others 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 6.3% 0.0% 0.0% 0.0% 1.3% 0.5%

Local 
Bleeding

Epidurals 66.5% 70.1% 61.4%* 63.5% 27.3%* 73.7% 57.9%* 62.1% 54.1% 68.3% 60.2%* 63.8%#

Facet 75.7% 79.4% 73.1%* 78.1% 100.0% 78.5% 76.1% 78.3% 68.4% 78.8% 73.1%* 75.7%

Others 57.3% 74.5% 60.0% 63.6% 0.0% 42.1% 62.5% 36.4% 28.6% 62.1% 56.3% 59.6%

Local 
Hematoma

Epidurals 0.2% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0%

Facet 1.5% 2.8% 1.6% 0.6% 0.0% 2.2% 3.3% 1.7% 2.5% 2.0% 1.9% 2.0%

Others 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5%

Oozing

Epidurals 13.2% 13.7% 15.8% 19.2% 18.2% 7.6% 11.6% 14.3% 18.3% 13.7% 15.7% 14.8%

Facet 22.4% 24.7% 27.9% 26.9% 0.0% 20.4% 20.7% 27.0% 36.7% 25.0% 27.8% 26.6%#

Others 4.6% 3.9% 10.9% 13.6% 0.0% 0.0% 12.5% 0.0% 14.3% 4.9% 11.3% 7.7%

Bruising 

Epidurals 0.2% 0.4% 0.3% 0.0% 0.0% 0.6% 0.0% 1.2% 0.9% 0.5% 0.3% 0.4%

Facet 0.3% 1.3% 0.4% 0.0% 0.0% 0.0% 0.0% 0.9% 0.0% 0.7% 0.4% 0.5%

Others 0.5% 0.0% 0.0% 4.5% 0.0% 0.0% 0.0% 0.0% 0.0% 1.0% 0.0% 0.5%

D = discontinued	 C = Continued 
Others: Sacroiliac joint interventions or occipital nerve blocks or intercostal nerve blocks or stellate ganglion block or lumbar sympathetic block
# - indicates significant difference with no antithrombotics 
* - indicates significant difference discontinued within the same category 

Table 4. Analysis of  intraoperative complications based on the status of  antithrombotic administration. 

* indicates significant difference (P < 0.05) with no antithrombotic group vs antithrombotic group
# indicates significant difference (P < 0.05) with continued antithrombotic group vs discontinued antithrombotic group.

No Antithrombotic
(8,913)

Antithrombotic

Continued  (1,711)
Discontinued  

(1,376)
Total   (3,087)

Intravascular 9.7% (865) 13.0% (223) 10.9%# (150) 12.1%* (373)

Profuse Bleeding 0.7% (58) 1.1% (18) 1.0% (14) 1.0%* (32)

Local Bleeding 73.8% (6,579) 69.5% (1,190) 75.4%# (1,038) 72.2% (2,228)

Local Hematoma 0.8% (74) 1.0% (17) 1.0% (14) 1.0% (31)

Oozing 18.8% (1,672) 24.3% (415) 21.0%# (289) 22.8%* (704)

Bruising 0.3% (30) 0.4% (7) 0.8% (11) 0.6% (28)

No Notable Observations 14.7% (1,314) 15.4% (264) 12.4%# (170) 14.1% (434)
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An overall significant difference was noted be-
tween the continued and discontinued groups for in-
travascular penetration, local bleeding, and oozing.

Table 5 illustrates the analysis of complications in 
the recovery room based on antithrombotic therapy. 

Table 6 illustrates the analysis of postoperative 
complications based on antithrombotic therapy. There 
was no significant difference noted among the groups 
with any of the noted events.   

Discussion

To our knowledge, this is the first study to evalu-
ate patterns of adverse events in a large group of pa-
tients undergoing all types of interventional techniques 
with or without and continuation or discontinuation of 
antithrombotic therapy. The results of this study illus-
trated that in one-quarter (3,087) of patient encounters 
utilizing interventional pain management techniques, 
antithrombotic therapy was included. Among these, 
for approximately 55% or 1,711 encounters, antithrom-

Table 5. Analysis of  complications based on antithrombotic therapy in the recovery room. 

No Antithrombotics 
(8,913)

Antithrombotics

Continued
(1,711)

Discontinued
(1,376)

Total
(3,087)

Local Bleeding 4.7%
(421)

8.1%
(138)

7.1%
(98)

7.6%*
(236)

Oozing 2.5%
(219)

3.1%
(53)

3.5%
(48)

3.3%*
(101)

Soreness 12.7%
(1,136)

8.5%
(146)

9.7%
(133)

9.0%*
(229)

No Complication 80.6%
(1,733)

80.6%
(1,379)

80.5%
(1,107)

80.5%
(2,486)

* indicates significant difference (P < 0.05) with no antithrombotic group vs antithrombotic group

Table 6. Analysis of  postoperative complications based on antithrombotic therapy.

No Antithrombotic
(7,029)

Antithrombotic

Continued
(1,376)

Discontinued
(1,149)

Total
(3,087)

Profuse Bleeding 0.2%
(14)

0.3%
(4)

0.4%
(5)

0.3%
(9)

Local Bleeding 0.9%
(63)

0.9%
(12)

1.0%
(12)

0.8%
(24)

Bruising 1.4%
(101)

0.9%
(12)

1.0%
(12)

0.8%
(24)

Soreness 16.6%
(1,164)

14.3%
(197)

13.1%
(150)

11.2%*
(347)

* indicates significant difference (P < 0.05) with no antithrombotic group vs antithrombotic group
There is no significant difference between continued antithrombotic group vs discontinued antithrombotic
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botic therapy was continued during the interventional 
techniques, whereas, for 45%, or 1,376 encounters, an-
tithrombotic therapy was discontinued at least 5 days 
prior to the procedure for aspirin and 7 days for clopi-
dogrel (Plavix). The type of antiplatelet therapy includ-
ed clopidogrel and aspirin only. Warfarin was discon-
tinued 3-5 days earlier as per primary physician. A few 
were treated if coagulation was acceptable with con-
tinued therapy. Vitamin E therapy and herbal therapy 
were not included due to the extremely small number 
and were continued in all the groups. The results also 
showed 10,261 epidural interventions, 7,482 facet joint 
interventions, and 729 other interventions including 
sacroiliac joint injections, lumbar sympathetic blocks, 
stellate ganglion blocks, and other blocks. Even though 
the results showed variations in the group which dis-
continued compared to the ones which continued and 
also those not receiving any antithrombotics, clinical 
differences appear to be minor. There was a significant-
ly higher proportion of participants with intravascular 
entry and oozing in the group without discontinuation 
of antithrombotic therapy compared to either no anti-
thrombotic therapy or the group where antithrombotic 
therapy was discontinued. However, bruising and local 
bleeding were significantly higher in the group of pa-
tients where antithrombotic therapy was discontinued, 
thus providing a mixed picture. Further, the differences 
in the proportions for non-antithrombotic therapy ver-
sus discontinued thrombotic therapy versus continued 
thrombotic therapy was 9.7% vs. 13% vs. 10.9% for 
intravascular penetration, 73.8% vs. 75.4% vs. 69.5% 
for local bleeding, and 18.8% vs. 21% vs. 24.3% for 
oozing with the maximum differences noted for local 
bleeding which was lowest in the group with contin-
ued antithrombotic therapy compared to the other 2 
groups. However, in the recovery room, local bleeding 
was higher in all antithrombotic group participants 
even though there were no differences between dis-
continued or continued antithrombotic groups for lo-
cal bleeding, whereas for soreness, it was observed in 
12.7% of those in the non-antithrombotic group com-
pared to 8.5% of those in the continued therapy group 
and 9.7% in the discontinued group. There were no dif-
ferences in postoperative complications within 48 to 72 
hours later with any of the aspects including bruising, 
local bleeding, profuse bleeding, and soreness. Overall, 
these results illustrate that while intravascular penetra-
tion and oozing may be higher in those who continued 
antithrombotic therapy, bruising and local bleeding are 
higher in those who discontinued antithrombotic ther-

apy without any difference, either statistical or clinical 
in any of the other aspects, either in the intraoperative, 
postprocedure in the recovery room, or postoperative 
period. 

In a previous study (44), of 1,000 orthopedic pro-
cedures in 924 patients given spinal or epidural anes-
thesia, it was concluded that preoperative antiplatelet 
therapy is not a significant risk factor for the develop-
ment of neurologic dysfunction from spinal hematoma 
in patients who undergo spinal or epidural anesthesia 
while receiving these medications. In an earlier retro-
spective review of 805 patients given 1,013 spinal or 
epidural anesthetics (45), they concluded that aspira-
tion of blood through the spinal or epidural needle 
may not imply an increased risk of serious hemorrhagic 
complications. In another study, they reported no spi-
nal hematomas or major hemorrhagic complications, 
even though blood was noted during needle or cath-
eter placement in 63 of 1,032 or 5.2% of the patients. 
Further, among the multiple case reports, there were a 
number of cases with development of spinal hematoma 
and major neurological damage including paralysis af-
ter appropriate discontinuation in patients without any 
type of antithrombotic therapy and also atraumatic in-
jection or without injection (43-47,59-71).

Overall, the incidence of spontaneous spinal he-
matoma is extremely rare with an estimate of one 
patient, per one million patients per year or less than 
one of 150,000 epidural anesthetics and less than one 
of 220,000 spinal anesthetics for surgical cases (75). It 
is well known that most surgical procedures involving 
the spine will develop a small, clinically insignificant 
epidural hematoma. However, postoperative epidural 
hematoma is extremely rare and no estimations are 
available with bleeding either for interventional tech-
niques or anesthetic techniques. Consequently, the risk 
of stopping antithrombotic therapy, especially for all 
types of interventional techniques including epidural 
injections and facet joint nerve blocks, may be much 
higher. Further, acute coronary syndrome is linked with 
proinflammatory and prothrombotic conditions that 
involve an increase in fibrinogen, C-reactive protein, 
and plasminogen activator inhibitor (76). In addition, 
the risk of acute coronary syndrome is aggravated by 
the augmented release of endogenous catecholamines, 
increased platelet adhesiveness, and decreased fibrino-
lysis, in the perioperative setting, which are character-
istic of acute phase reaction (77-79). Thus, antiplatelet 
agent therapy is crucial when the thrombogenic risk is 
the highest (80-82).
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In a manuscript on perioperative antiplatelet 
therapy (83), the authors described that because of 
the hypercoagulable state induced by surgery, early 
withdrawal of antiplatelet therapy for secondary pre-
vention of cardiovascular disease increases the risk of 
postoperative MI and death 5- to 10-fold in stented pa-
tients who are on continuous dual antiplatelet therapy. 
They added that the risk of surgical hemorrhage was 
increased approximately 20% by aspirin or clopidogrel 
alone, and 50% by dual antiplatelet therapy. They con-
cluded that based on the clinical data as of 2010, the 
risk of a cardiovascular event when antiplatelet agents 
were discontinued preoperatively were higher than the 
risk of surgical bleeding when continuing these drugs, 
except during surgery in a closed space such as intra-
cranial, posterior eye chamber, or surgeries associated 
with massive bleeding and difficult hemostasis. In an-
other manuscript on perioperative handling of patients 
on antiplatelet therapy with need for surgery (84), the 
authors recommended that except for low-risk settings, 
the practice of withdrawing antiplatelet drugs 5-10 
days prior to surgical procedures should be changed. As 
early as 1992 (85), the authors found that phacoemul-
sification and posterior chamber intraarticular lens im-
plantation can be performed without serious complica-
tions. Further, in a systematic review of perioperative 
management of patients receiving oral anticoagulants 
(86), the authors concluded that most patients can un-
dergo dental procedures, arthrocentesis, cataract sur-
gery, and diagnostic endoscopy without alteration of 
their regimen. 

In a 2007 review of perioperative antiplatelet ther-
apy where the authors made the case for continuing 
therapy in patients at risk of MI (80), the authors pro-
posed an algorithm for management of patients, based 
on the risk of myocardial ischemia and death compared 
with that of bleeding for different types of surgery. 
They also showed that even if large prospective stud-
ies with a high degree of evidence are still lacking on 
different antiplatelet regimens during non-cardiac sur-
gery, they proposed that apart from low coronary risk 
situations, patients on antiplatelet drugs should con-
tinue their treatment throughout surgery, except when 
bleeding might occur in a closed space. Further, they 
also advised that a therapeutic bridge with shorter-act-
ing antiplatelet drugs may be considered.

The risks of withdrawing the antiplatelet agents 
appear to be significant because of the rebound effect 
with increased platelet adhesiveness (87) and simulta-
neous systemic inflammatory syndrome and the acute 

phase reaction to surgery, including increased plate-
let adhesiveness and decreased fibrinolysis (76,79,88). 
Also, some pathologies, such as carcinoma and diabe-
tes, are accompanied by hypercoagulability. This may 
double the infarction and death rates in acute coro-
nary syndrome (89). Thus, it appears that the risks of 
withdrawing patients from antiplatelet agents in the 
perioperative period are generally higher than those of 
maintaining the vital medication (89). However, it has 
been cautioned that each case must be managed on an 
individual basis by the physician together with the car-
diologist, and it is necessary to modify the approach of 
withdrawing agents from all antiplatelet agents 7 to 10 
days before surgery, except when bleeding might occur 
in a closed cavity (89). Our study results show that there 
is no significant difference with the outcomes we have 
evaluated utilizing any interventional techniques. 

Based on the previous literature, aspirin and non-
steroidal anti-inflammatory drugs (NSAIDs) are not con-
traindicated in neuraxial or non-neuraxial procedures 
(43). Our results echo the previous reports and recom-
mendations. However, the recommendations on other 
agents are not clear. These include thienopyridine de-
rivatives (ticlopidine and clopidogrel) and platelet gly-
coprotein (GP) IIb/IIIa antagonists (abciximab, eptifiba-
tide, tirofiban) which exert diverse effects on platelet 
function. The pharmacologic differences make it im-
possible to extrapolate between the groups of drugs 
regarding the practice of neuraxial techniques (43). 
Further, there is no wholly accepted test, including the 
bleeding time, which will guide antiplatelet therapy. 
Since the actual risk of spinal hematoma with ticlopi-
dine and clopidogrel and the GP IIb/IIIa antagonists is 
unknown, the American Society of Regional Anesthe-
sia and Pain Medicine (ASRAPM) recommendations are 
based on labeling precautions and the surgical, inter-
ventional cardiology/radiology experience, and they 
therefore recommend that the suggested time interval 
between discontinuation of thienopyridine therapy 
and neuraxial blockade is 14 days for ticlopidine (Ticlid) 
and 7 days for clopidogrel (Plavix). With reference to 
platelet GP IIb/IIIa inhibitors which exert a profound ef-
fect on platelet aggregation, the time to normal plate-
let aggregation is 24 to 48 hours for abciximab (Reo-
Pro) and 4 to 8 hours for eptifibatide (Integrilin) and 
tirofiban (Aggrastat). It has also been recommended by 
ASRAPM that neuraxial techniques should be avoided 
until platelet function has recovered. Further, GP IIb/
IIIa antagonists are contraindicated within 4 weeks of 
surgery. Thienopyridine agents have been implicated in 
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bleeding following lumbar sympathetic blocks and cer-
vical epidural steroid injections (44,47,48).  

Oral anticoagulation is considered as a contrain-
dication to neuraxial anesthesia. Atraumatic epidural 
catheterization in an anticoagulated patient has led 
to paraplegia (49). ASRAPM recommends that warfa-
rin should be discontinued approximately 4 to 5 days 
before the planned procedure and international nor-
malized ratio (INR) should be less than 1.5. They have 
developed guidelines for removal of the epidural cath-
eters with an INR of greater than 1.5; however, no 
such guidelines are available for performing neuraxial 
or non-neuraxial interventional techniques. However, 
there is no significant evidence with regards to period 
of discontinuation before the planned procedure. Mul-
tiple risk factors need to be taken into consideration. 
Further, the INR of 1.5 was derived from studies cor-
relating hemostasis with clotting factor activity levels 
greater than 40%. Warfarin has a very narrow thera-
peutic window. Even modest differences in body tem-
perature between 35°C and 37°C affect coagulation 
factor activation and platelet function, which is not re-
flected in the prothrombin time (PT) and partial throm-
boplastin time (PTT) testing performed at 37°C in the 
laboratory (90). Thus, for patients on warfarin, multiple 
risk factors must be taken into consideration including 
the risk of hypercoagulability. 

Raj et al (47) have devised a bleeding risk score es-
timation based on the potential hazards of bleeding as-
sociated with specific anticoagulants and bleeding dis-
orders, which include proximity to significant vascular 
structures; proximity to significant neurological struc-
tures; target in a confined space; use of a sharp, rather 
than blunt needle to each target; multiple passages; 
contrast agent not used, if applicable; fluoroscopy not 
used, if applicable; aspiration not performed or pres-
ence of blood at needle hub; needle size larger than 20 
gauge; and continuous procedure with each category 
providing one point. Thus, a score of 6 to 10 is associ-
ated with increased risk.

There are important considerations in interpreting 
the results of this study. The medication history of all 
drugs in current use by the participant was based on 
the information provided by them and as documented 
in the chart. Second, our study population had chronic 
pain, predominantly spinal pain. However, this was a 
real-world sample for a large pain management clinic. 
Third, we have not analyzed cause-specific mortality or 
adverse events for various techniques. Due to the pau-
city of literature, the data results of this study, consid-

ering that it is a large study involving various types of 
participants, supports the conclusion that there is a lack 
of adverse effects in patients who continue antiplatelet 
therapy. However, the sample may be too small for cal-
culation of adverse effects, as well as rebound effects. 
Finally, we excluded patients undergoing intradiscal 
procedures, as well as implantables; however, these 
were a very small proportion. 

There are several potential clinical implications of 
this study. Over 25% of the participants were on an-
tithrombotic therapy. Even though major hemorrhagic 
complications were not observed, the relative preva-
lence of adverse events with minor hemorrhagic com-
plications are significant in all groups. Further, there 
were no indicators of increased risk in patients either 
receiving antithrombotic therapy or with cessation or 
continuation of antithrombotic therapy compared to 
patients without antithrombotic therapy. 

These findings, however, do not necessarily show 
adverse consequences or lack thereof when comparing 
cessation or continuation of antithrombotic therapy. 
This needs to be determined in a larger population; 
however, these have been reported in other settings. 
With respect to the lack of significant adverse effects 
with continuation of therapy, it may be beneficial for 
patients without increasing the risk. Even though ad-
ditional studies may be needed to confirm our find-
ings, based on the previous reports and recommenda-
tions, it appears that the therapy must be continued, 
at least in patients with high risk. At the same time, 
there do not seem to be any significant advantages of 
discontinuation. 

Conclusion

No significant prevalence of adverse events was 
observed in patients ceasing or continuing antithrom-
botic therapy. The findings of this study, coupled with 
prior studies and guidelines, support the hypothesis 
that none of the NSAIDs, including aspirin, should be 
discontinued prior to interventional techniques. With 
regards to antiplatelet therapy, patients may be con-
sidered on an individual basis. Further, with regards to 
warfarin therapy, risk/benefit ratio must be assessed, in-
cluding a risk assessment score in establishing the level 
of INR acceptable to do the procedure with consider-
ation of the potential risk of cerebrocardiac events. 
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