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Abstract

Objectives. To determine prevalence rates of hemorrhagic complications in patients who either ceased or continued
anticoagulants during interventional pain procedures. Methods. A total of 1,936 consecutive patients were prospec-
tively monitored during a total of 12,723 injection procedures. The prevalence of hemorrhagic complications was tal-
lied for a variety of procedures performed on patients who ceased or continued various anticoagulants. Results. No
hemorrhagic complications occurred in any patient who continued anticoagulants. Sufficiently large sample sizes
were obtained to conclude that, in patients who continued warfarin or clopidrogel during lumbar transforaminal
injections and for lumbar facet procedures, the zero prevalence of complications had 95% confidence intervals of 0%
to 0.3%. This prevalence was significantly lower than the risk of medical complications in patients who ceased warfa-
rin. Conclusions. Lumbar transforaminal injections and lumbar facet injections have a very low rate of hemorrhagic
complications when patients continue to take anticoagulants.
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Introduction

With respect to the logistics required, some questions in

pain medicine can be relatively easy to answer. For exam-

ple, to prove that a treatment is more effective than sham

treatment, a study may require sample sizes of only 20

patients, if the treatment has a high success rate. Other

questions require larger studies.

An example pertinent to the practice of interven-

tional pain medicine is the alleged risk of hemorrhagic

complications in patients who undergo invasive spine

procedures while taking anticoagulant medications.

Because of the perceived risk of such complications,

eminent bodies have published guidelines for the cessa-

tion of anticoagulants for patients scheduled for spine

procedures [1–5]. The implied conjecture of these

guidelines is that complications will be encountered if

anticoagulants are not discontinued. However, such

complications could be rare.

In order to prove that some event is rare, large studies

are required. Not only must the observed prevalence be

rare, but the 95% confidence intervals of that prevalence

must also be rare.

A previous study investigated the prevalence of hem-

orrhagic complications in patients who continued to take

anticoagulants while undergoing spinal injection proce-

dures [6]. The data collected showed that no complica-

tions occurred in patients who continued to take

anticoagulants, but, tragically, medical complications oc-

curred in a small number of patients who ceased anticoa-

gulants, as recommended by the guidelines.

In that study, the sample sizes were substantial but not

large. This limited the statistical confidence with which it

could be concluded that spine procedures were safe to

conduct in patients who continued anticoagulants and

safer than ceasing anticoagulants. Therefore, the chief in-

vestigator continued to collect data. The present report
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constitutes an update of that previous study [6], but it

also constitutes the final report of data.

Methods

The methods of the study have been reported in detail

previously [6]. In essence, the chief investigator elected

not to cease anticoagulants when intuitively he felt that it

was safe to do so for certain spine procedures.

Meanwhile, his partners in the same practice abided by

the guidelines and ceased anticoagulants for similar pro-

cedures. Data were collected on the occurrence of any

hemorrhagic complications attributable to the procedure

performed and any other complications in patients con-

tinuing or ceasing anticoagulants.

For the previously published study [6], data were col-

lected from January 1, 2005, to December 31, 2015.

Additional data were collected from January 1, 2015, to

December 31, 2018. The present study collates both sets

of data.

Results

The previous study enrolled 1,383 patients (723 males

and 660 females). During the subsequent period, 553

new patients were enrolled (331 males and 222 females,

for a combined total of 1,936 patients).

Table 1 summarizes the indications for anticoagulant

therapy in the combined group. The most frequent indi-

cations were cardiac, venous, peripheral vascular, and ce-

rebrovascular disorders.

These patients each underwent one or more injection

procedures, not all of which were procedures in the spine

(Table 2). Many underwent trigger point injections, or

peripheral procedures such as injections into joints or

bursae. Some underwent cervical, thoracic, or sacroiliac

procedures, but in numbers too small for meaningful sta-

tistical analysis. Nevertheless, during none of the 2,263

of these procedures did any patient who continued anti-

coagulant therapy suffer any hemorrhagic event.

Larger numbers of patients underwent injections in

the lumbar spine. Table 3 summarizes the procedures

performed, the anticoagulants used, and if they were dis-

continued or continued. The largest numbers of patients

used warfarin or clopidogrel. Much smaller numbers of

patients used other anticoagulants.

Table 3 shows that the chief investigator was willing to

continue anticoagulants for lumbar transforaminal injec-

tions and facet injections but was reluctant to do so for

radiofrequency neurotomy and interlaminar injections.

Nonetheless, no hemorrhagic complications were encoun-

tered for any procedure in any patient who continued anti-

coagulants. The chief investigator considered it safe to

continue anticoagulants for lumbar transforaminal injec-

tions if a 25-gauge spinal needle was used, the number of

adjustments within the intervertebral foramen was kept to a

minimum, and close attention was paid to any vascular up-

take during the injection of a test dose of contrast medium.

The numbers of patients who continued warfarin or

clopidogrel were large enough to calculate meaningful

prevalence data. Table 4 shows that the zero prevalence

of complications when performing transforaminal injec-

tions or facet injections has 95% confidence intervals of

0.0% to 0.3% when warfarin is continued and 0.0% to

0.4% when clopidogrel is continued.

Among the patients who ceased anticoagulants, none

suffered any complications from their injection, but nine

suffered medical complications before their procedure.

These consisted of one fatal myocardial infarction, one fatal

stroke, five nonfatal strokes, one pulmonary embolism, and

one nonfatal myocardial infarction. These complications

occurred only in patients who ceased warfarin. The preva-

lence of these complications was nine in 1,886 (0.48%),

with a 95% confidence interval of 0.2% to 0.9%.

With respect to the risks of continuing or ceasing

Warfarin, the present data are sufficiently robust to allow

a statistical comparison. Using the confidence intervals of

the difference between two proportions, the risk rate of

ceasing warfarin (0.2% to 0.9%) is significantly greater

than the risk rate of continuing warfarin (0.0% to 0.3%)

for transforaminal injections or facet injections.

Discussion

The results of the present study demonstrate several rele-

vant features. Some pertain to the conduct of the study.

Table 1. The various indications for taking anticoagulants in
patients who were scheduled to undergo one or more interven-
tional pain medicine procedures

Cardiac Cerebrovascular

Atrial fibrillation 599 Stroke 82

Coronary artery disease 379 Transient ischemic attacks 24

Stent placement 253 Venous

Valve replacement 51

Myocardial infarction 40 Deep vein thrombosis 146

Coronary artery bypass 49 Pulmonary embolism 134

Pacemaker 5 Blood clots 47

Septal defect 2 Miscellaneous

Cardiomegaly 1

Vascular Factor V 29

Pulmonary disease 20

Hypertension 84 Other conditions 18

Peripheral vascular disease 29

Table 2. Summary data on the number and location of injection
procedures performed, according to if anticoagulants were dis-
continued or continued

Anticoagulant
Procedure

Total
Nonspinal Spinal

Trigger Point Joints, Bursa Other Lumbar

Discontinued 34 567 601 2,672 3,827

Continued 802 300 1,161 7,004 8,896

Continuing Anticoagulants 919
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Others pertain to the practice of ceasing or continuing

anticoagulants.

With respect to conducting studies, the experience of

the present study shows that it is difficult to recruit large

numbers of patients for every procedure of interest and

for every anticoagulant of interest. The present data were

collected over a period of 14 years but are still insuffi-

cient to support conclusions about many procedures and

many of the drugs. The reasons for this include that

patients using anticoagulants are not common, and be-

come fewer when stratified by particular anticoagulants

and by particular procedures. That in turn depends on

the procedures that the physician offers, the referral rate

for particular procedures, and the prevalence of the con-

ditions for which particular procedures apply.

The fact that no hemorrhagic complications were en-

countered in any patients who continued anticoagulants

suggests that spine procedures might be safe in such

Table 3. The numbers of patients taking various anticoagulants and the lumbar procedures that they underwent, according to if
they continued or discontinued anticoagulants for the conduct of that procedure

Anticoagulant

Lumbar
Transforaminal

Injection

Lumbar Facet

Injection

Radiofrequency

Neurotomy

Interlaminar

Injection Total

Warfarin

Discontinued 502 330 639 175 1,646

Continued 1,666 1,928 47 17 3,658

Clopidogrel

Discontinued 206 152 423 42 823

Continued 1,168 1,394 56 12 2,630

Aspirin/dipyridamole

Discontinued 25 0 6 4 35

Continued 20 27 0 0 47

Rivaroxaban

Discontinued 2 0 28 2 32

Continued 114 86 6 0 206

Dabigatran

Discontinued 21 8 6 8 43

Continued 25 16 0 0 41

Cilostazol

Discontinued 2 0 6 0 8

Continued 23 10 0 1 34

Apixaban

Discontinued 2 2 72 0 76

Continued 120 200 36 0 356

Enoxaparin

Discontinued 5 0 0 2 7

Continued 4 0 0 0 4

Ticagrelor

Discontinued 0 0 0 2 2

Continued 18 9 0 0 27

Prasugrel

Discontinued 0 0 0 0 0

Continued 1 0 0 0 1

Total

Discontinued 765 492 1,180 235 2,672

Continued 3,159 3,670 145 30 7,004

“Lumbar facet injections” encompasses medial branch blocks and intra-articular injections.

Table 4. The number of patients who continued to take anticoagulants during the procedures listed and the number of complica-
tions encountered, their prevalence, and the 95% confidence intervals of that prevalence

Drug Procedure Number
Complications

Discontinued Number Prevalence, % 95% CI, %

Warfarin Lumbar transforaminal injections 1,666 0 0 0.0–0.3

Lumbar facet blocks 1,928 0 0 0.0–0.3

Clopidogrel Lumbar transforaminal injections 1,168 0 0 0.0–0.4

Lumbar facet blocks 1,394 0 0 0.0–0.3

CI ¼ confidence interval.
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patients, but confident conclusions in this regard require

large numbers of patients. To establish that a zero preva-

lence of complications that has confidence limits <0.1%

would require a sample size in excess of 5,000.

Such samples were not, and could not be, achieved in

the present study. To achieve large numbers for every

procedure of interest, an externally funded, multicenter

study would be required, with paid staff monitoring all

eligible patients and maintaining a large database over a

long time. In contrast, the present study was self-funded

in a single practice. No amount of continued monitoring

could generate the numbers required. For that reason, the

present study was closed.

Nevertheless, the study has provided meaningful data

at least for two agents and two procedures. Earlier stud-

ies that measured the risk of complications in patients un-

dergoing epidural injections while continuing

nonsteroidal anti-inflammatory drugs concluded that a

risk rate of 1% was acceptable [7,8]. By way of compari-

son, the present study has shown that the risk of hemor-

rhagic complications from lumbar transforaminal

injections and lumbar facet injections lies between 0.0%

and 0.3%, which is three times lower than the proposed

safe rate. Therefore, against this benchmark, lumbar

transforaminal injections and lumbar facet injections can

be considered safe when performed in patients taking

anticoagulants.

In contrast, however, the present study reiterates the

warning of its predecessor [6]. Ceasing warfarin carries a

nonzero risk of severe medical complications. The pre-

sent study is now sufficiently powered to show that, al-

though this risk rate is small, it is significantly greater

than the risk rate of continuing warfarin.

One possible consolation in this regard is that all the

medical complications encountered in the present study

occurred during the first 10 years. No such complications

occurred during the three years of the second phase of

data collection. The reasons for this were not investi-

gated, but it could be that physicians have become more

reluctant to allow their patients to cease anticoagulants

simply in order to undergo an invasive procedure.

Additionally, they may feel that the intended procedure

poses less risk than does ceasing anticoagulants.

Cardiologists and others may have become aware of the

risks of interrupting warfarin for reasons other than inva-

sive spinal procedures [9].

The most recent edition of the anticoagulation guide-

lines of the American Society of Regional Anesthesia

and Pain Medicine, together with other societies [10],

reclassified lumbar medial branch blocks and lumbar

radiofrequency neurotomy as low-risk procedures. The

recommendation for these procedures is that anticoagu-

lants not be discontinued. The results of the present

study vindicate this recommendation for medial branch

blocks, but they also strongly invite lumbar transforami-

nal injections to be added to the category of low-risk

procedures.
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