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LETTERS TO THE EDITOR

COMPLICATIONS OF TRANSFORAMINAL EPIDURAL INJECTIONS

To the Editor:

Increased awareness of the number
of humans who suffer from unrelieved
pain has led to an increase in the treat-
ment of pain, the number of physicians
who specialize in the treatment of pain
and the number of interventional pain
management procedures done. The best
data source documenting that increase in
the United States is the CMS data tracking
procedures performed on Medicare pa-
tients. For example, from 1998 to 2001,
the number of lumbar transforaminal
epidural steroid injections increased form
45,385 to 125,534, an increase of over
175% (1). It seems a reasonable assump-
tion that similar increases have occurred
in non-Medicare patients.

With this increase in utilization,
there has been an increase in the num-
ber of anecdotal and case reports of
complications. We cannot tell whether
the increase is due solely to utilization
or whether changes in technique have
led to a higher incidence of complica-
tions (2-5). Most of the recent concern
has been related to epidural steroid in-
jections, sacral, lumbar, thoracic and cer-
vical. Some of these complications have
been catastrophic, including monople-
gia, paraplegia, quadriplegia, Brown Se-
quard syndrome and death.

Because of the legal implications as-
sociated with adverse events, there is no
inclusive database from which we could
derive the incidence of complications.

Not having a database also pre-
vents us from being able to conclusive-
ly determine the cause of complications.
The greatest concern focuses around
epidural steroid injections. Complica-
tions have

e Been seen in the cervical, lumbar,
thoracic and caudal regions and after
attempted cervical facet injections;

e QOccurred with or without steroids;

e Occurred with particulate and non-
particulate steroids;

e QOccurred with transforaminal, in-
terlaminar and caudal approaches

e QOccurred with sedation; and

o Occurred with sharp needles.

e There are no reported cases with
blunt needles yet.

Based upon case report data, the
cause of complications appears to be in-
tra-arterial injections, intra-neural injec-
tions and direct penetration of the spi-
nal cord.

At this point, it is not possible to
make any practice recommendations.
However, the anecdotal evidence is suffi-
cient to raise areas of concern, in which
we should focus further investigation.

Sharp versus Blunt Needles

In animal studies, one cannot easily
pierce the viscera with a blunt needle (6,
7). Heavner (8) using 20, 22 and 25 gauge
blunt and sharp needles replicated these
findings. In addition, Heavner (8) dem-
onstrated that blunt needles do not pen-
etrate the nerve root following laminec-
tomy. The use of blunt rather than sharp
needles has been recommended (2). Al-
though the use of blunt tip needles seems
prudent, we lack clinical evidence that
complications with blunt needles would
not occur.

A related risk factor is needle
movement when changing syringes.
The use of low volume, low memory
extension tubing would minimize the
risk of needle movement when chang-
ing syringes.

What is Injected

Particulate matter injected intravas-
cularly, as in steroid suspensions, is a pos-
sible cause of embolic infarcts. However,
the injection of non-particulate solutions,
such as lidocaine, has also been associat-
ed with infarcts. We need greater clari-
ty as whether the use of steroid suspen-
sions, such as Depo-Medrol, is a risk fac-
tor. Pressure infarcts can occur from sus-
tained pressure on nerve roots carrying
blood supply to the cord or from injectate
trapped in epidural loculations causing
pressure on the cord. Similarly, subdu-
ral spread in multioperated patients with
arachnoiditis and scarring can cause pres-
sure infarcts of the cord, cauda equina and
nerve roots.

Particulate versus Non-particulate Cor-
ticosteroids

It seems intuitive that adverse cord
sequelae due to intra-arterial injection
of particulates are more likely due to em-
bolic infarction. However, there is min-
imal reviewable histopathology to de-
finitively confirm this hypothesis. It has
been proposed that non-particulate ste-
roids, e.g. betamethasone phosphate (not
Soluspan) or dexamethasone would avert
this risk. Two deficiencies prevent us
from making this proposal a recommen-
dation. Firstly, the lack of complications
with non-particulate injections is not yet
apparent from animal studies or human
studies. With a low incidence of compli-
cations, tens or hundreds of thousands of
cases may need to be performed to prove
alower incidence. Recall that chemical in-
farction with non-particulate medications
other than steroids, such as lidocaine, has
occurred.  Secondly, non-particulates
have yet to demonstrate the desired effec-
tiveness in long-term studies.

Approach

Cervical transforaminal injections
have been described as “potentially dan-
gerous (9).” This statement, while cor-
rect, is not limited solely to the cervical
transforaminal approach and has caused
some practitioners to needlessly aban-
don the approach. We have not yet de-
termined whether there is a higher in-
cidence of complications with a trans-
foraminal versus interlaminar approach.
The evaluation of current data suggests
that catheter guided interlaminar site-
specific lateral epidural approach will re-
duce concerns regarding complications.
Nor have we confirmed the efficacy of one
approach over the other. The interlami-
nar approach contains the risks of sub-
dural puncture, spinal cord trauma and,
more ominously, the possibility of unrec-
ognized entrapment of injectate with epi-
dural loculations, causing delayed pres-
sure cord infarct. Performing interlam-
inar injections in the prone rather than
lateral position runs the risk of the patient
“jumping” into the needle, causing needle
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entry into the cord. We have not clarified
the best, safest technique.

Sedation

An alert patient is potentially able to
provide a warning if the procedure is go-
ing awry. Some centers make it a practice
to deeply sedate all patients. The risks of
this practice need to be evaluated to de-
termine if patient safety is being compro-
mised for patient comfort.

In conclusion, we are dedicated to
the safest possible techniques to provide
quality care to our patients. The inci-
dence of complications from interven-
tional techniques is so low that we are cur-
rently unable to measure the incidence.
Medication management does not effec-
tively solve these problems. Therefore,
it behooves us to consider available evi-
dence and look for the best possible thera-
peutic options for our patients. This com-
munication suggests specific areas which
we should further investigate.
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