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COMPLICATIONS FOLLOWING CERVICAL EPIDURAL STEROID INJECTIONS
BY EXPERT INTERVENTIONALISTS IN 2003

Richard Derby, MD, Sang-Heon Lee, MD, PhD, Byung-Jo Kim, MD, PhD, Yung Chen, MD, and Kwan Sik Seo, MD

Background: Two major portals are
available for delivery of medication into
the cervical epidural space: interlaminar
and transforaminal. The choice of which
approach to use is commonly made by
assessing the patient’s structural pathology,
one’s skill in performing each procedure, and
then weighing the advantages versus the risk
associated with the particular technique.
Over the past several years, a growing num-
ber of cases involving serious complications
following cervical transforaminal epidural
steroid injections have led some to ques-
tion the safety of the procedure and to pref-
erentially perform interlaminar epidural in-
jections

Objective: To explore the prevalence of
complications caused by transforaminal ver-
sus interlaminar.

Design: Retrospective survey.

Methods: We selected the list of
course instructors of the International Spine

Intervention Society (ISIS) as our source for
expert spine injection specialists. All data
were collected by survey during a period
from April 2004 through June 2004.

Questions were asked about the type
of cervical epidural injections performed
and any complications during the preced-
ing 12 months, January through December
2003.

Results: All 29 ISIS course instruc-
tors were surveyed. Seventeen instructors
replied. In 2003, an estimated total of 5968
cervical epidural injections were performed
by 17 instructors for neck and/or arm pain.
The interlaminar approach was performed
in 4389 cases by 14 instructors and the
transforaminal approach was used in 1579
cases by 16 of the instructors.

Of the 4389 interlaminar injections
there were 23 cases (0.52%) of various
minor complications including headaches
caused by dural puncture, transient vagal

episodes, and prolonged complaints of new
or increased numbness and paresthesias.

In the 1579 transforaminal there were
five cases (0.32%) of minor complications
including  aggravated radicular  pain,
prolonged paresthesias, and skin rashes. In
addition, 2 cases of radicular artery injection
were confirmed by digital subtraction
angiography during 354 transforaminal
approaches performed by one physician.

The rates of complication were
not different between interlaminar and
transforaminal approaches.

Conclusion: When performed by
experienced interventionalists, major
complications are probably rare and it could
take years for a significant complication to
occur. We must however all be aware that
these complications can occur.

Keywords: Cervical epidural, interlami-
nar, transforaminal, fluoroscopy

The injection of corticosteroids into
the epidural space is commonly used to
treat radicular pain (1,2) Although there
are randomized controlled studies sup-
porting short-term effectiveness of epi-
dural steroid injections (ESIs) in relieving
lower extremity pain, there are no pub-
lished randomized control studies eval-
uating the effectiveness of cervical epi-
dural steroid injections. (3, 4) However,
there are prospective studies document-
ing a significant reduction in extremity
pain following transforaminal and inter-
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laminar cervical ESIs (1, 5, 6). Despite the
ongoing debate on the long term outcome
following epidural corticosteroid injec-
tions (2, 7, 8), prolonged pain relief may
depend on the underlying structural and
psychological pathology. When the struc-
tural pathology does not require surgical
decompression or stabilization to relieve
neural compression and significant pain
persists despite several weeks of rest and
oral medication, acutely reducing epidu-
ral inflammation and edema by the pre-
cise application of corticosteroids may be
a reasonable next option.

Two major portals are available
for delivery of medication into the cer-
vical epidural space: interlaminar and
transforaminal. The choice of which ap-
proach to use is commonly made by as-
sessing the patient’s structural pathology,
one’s skill in performing each procedure,
and then weighing the advantages versus
the risks associated the particular tech-

nique. When multilevel pathology is pres-
ent the interlaminar route may facilitate
multilevel spread. More localized spread
can be achieved by using a transforami-
nal approach and many believe that this
technique is the most specific and effec-
tive method for delivering medications
(8-10), especially when pain is caused by
foraminal or extraforaminal disc hernia-
tions (11-13).

When considering epidural injec-
tions, whether interlaminar or transfo-
raminal, the ongoing concern is the risk
of serous injury to the central nervous
system, from such factors as needle place-
ment, intravascular injection and the use
of particulate steroid preparations.. Cen-
tral nervous system injury may occur as
a result of direct injection of particulate
corticosteroids into the spinal cord, in-
farction of the brain following injection
of particulate corticosteroids into the ver-
tebral artery, infarction of the spinal cord
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following injection of particulate cortico-
steroids into a radicular artery, or com-
pression of the spinal cord from an epi-
dural hematoma or abscess (14-16). Al-
though most experts have performed
hundreds if not thousands of cervical
epidural steroid injections without caus-
ing injury to the nervous system, the large
increase in the use of these procedures by
"newly trained" interventionalists may be
contributing to an increasing number of
reported and unreported complications.

Over the past several years, the per-
ceived growing number of cases involv-
ing serious complications following cer-
vical transforaminal epidural steroid in-
jections has led some to question the
safety of the procedure and to preferen-
tially perform interlaminar epidural in-
jections. In fact, the safe risk/benefit ra-
tio for performing any type of cervical
epidural injection has been questioned.
The present survey was undertaken in
an effort to explore the emerging con-
troversy about complications occurring
during or after cervical transforami-
nal and interlaminar ESIs. We chose a
panel of expert interventionalists to help
reduce the possibility that the perceived
increased in occurrence of complications
is caused by faulty technique. In addition,
we evaluated the prevalence (the number
of reported complications as a function of
the total number of injections reported)
and types of complications caused by
transforaminal and interlaminar ESIs. Be-
cause we were relying on physician recall,
estimates of the numbers and types of in-
jections performed, and the numbers and
types of complications, our inquiry was
limited to a period of 12 months.

METHODS

We selected the list of course
instructors of the International Spine
Intervention Society (ISIS) as our source
for expert spine injection specialists. All
data were collected with survey dur-
ing a period from April 2004 through
June 2004. All surveys were anonymous,
and course instructors did not know the
purpose of this survey. Questions were
asked about the type of cervical epidur-
al injections (total number of cases, the
number of interlaminar or transforaminal
approaches), why a particular insertion
level was chosen with the interlaminar ap-
proach, and complications (the number
of complications, precise descriptions of
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Fig 1. Distribution of procedure type for epidural injections in 2003. With

cervical epidural injections, the interlaminar (1L ) epidural approach was
preferred (73% ). TF: transforaminal approach).

complications, the types of ESI approach
used, when complications occurred, etc.)
during the preceding 12 months, from
January through December 2003. We used
the chi-square test to compare the rates of
complications between interlaminar and
transforaminal approaches.

ResuLTs

We sent the form to all 29 ISIS course
instructors of which 17 instructors replied.
In 2003, an estimated total of 5968 cervical
epidural injections were performed by 17
instructors for neck and/or arm pain. The
interlaminar approach was performed
in 4389 cases by 14 instructors and the
transforaminal approach was used in 1579
cases by 16 of the instructors (Fig. 1). Of
the 4389 interlaminar approaches, 1360
cases were performed by 3 instructors
using a catheter.

Complications

Overall, 28 complications (0.47%)
were reported. In the 4389 interlaminar
injections there were 23 instances
(0.52%) of various minor complications
including headaches caused by dural
puncture, transient vagal episodes, and
prolonged complaints of new or increased
numbness and paresthesias (Figure 2).
In the 1579 transforaminal cases there

were five instances (0.32%) of minor
complications  including  aggravated
radicular pain, prolonged paresthesias,
and skin rashes (Figure 3). In addition,
2 cases of radicular artery injection
were confirmed by digital subtraction
angiography during 354 transforaminal
approaches performed by one physician;
presumably  corticosteroid  injections
were not done in those instances. The
rates of complications were not different
between interlaminar and transforaminal
approaches (X?=0.040, p>0.05, Figure 4)

Insertion Level

Sixteen physicians preferentially used
the interlaminar approach. Six choose the
T1-T2 or C7-T1 because the distance
from the ligamentum flavum to the dural
sac is greatest at this level. Four instruc-
tors chose the symptomatic or pathologic
level of the cervical spine. Two instructors
chose the C7/T1 interlaminar space as the
needle insertion site regardless of symp-
tomatic level. One instructor preferred a
level at or cephalad to C5/6 because the
shoulder shadow obscured the lateral flu-
oroscopic image at lower cervical levels.
Three interventionalists used a catheter
passed from an epidural needle placed at
the C7-T1 level.
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Dual puncture 3

Paresthesia & Numbriess
3

Vagal symptoms 17

Fig 2. Complications during interlaminar epidural injections in 2003

Skin rash 1

Ageravated radicular 2

Paresthesia 2

Fig 3. Complications during transforaminal epidural injections in 2003

cases are reporting an increasing num-
ber of serious complications following
transforaminal epidural injections, and
some interventionalists have abandoned
the transforaminal approach.(20) Consis-
tent with this apparent trend in the year
2003 the 17 surveyed members performed
73.5% of the 5968 cervical epidural injec-
tion using an interlaminar approach.
Published reports of complications
following interlaminar epidural blocks are
small in number. A report describing two
cases of cord injury secondary to proba-
ble needle penetration and injection into
the cervical cord occurred after interlami-
nar epidural blocks preformed at the same
level as a disc protrusion. A case commen-
tary by Derby (21) and a subsequent arti-
cle by Kaplan et al (22) make suggestions
to help prevent these type of injuries and
an upcoming editorial by Derby et al (23)
will continue the risk/benefit debate of
performing either transforaminal or in-
terlaminar cervical epidural injections.
Because of the self-reporting na-
ture of this survey and the fact that the
response rate was only 59%, the preva-
lence of serious complications following
cervical transforaminal and interlami-
nar injections remains speculative. Physi-
cians who had major complications with-
in the last year might be reluctant to par-
ticipate in the survey. If one assumes that
there were not more than one or two ma-
jor complications unreported by thel2 in-
terventionalists who did not return the

Discussion

The prevalence of complications or 06

events that could potentially cause com- 0.52
plications remains under-reported. A re-
cent review by Dr. Robert Windsor dis-
cusses causes and methods to help pre-
vent complications caused by transforam-
inal cervical epidural injections (17). Fur-
man et al (18) reported a high prevalence
of intravascular penetration with cervi-
cal transforaminal epidural injections
(19.4%; 98 vascular injections of 504 in-
jections). Recently, the first case of death
during cervical transforaminal epidural
steroid nerve root block (C7) was report-
ed (19). The autopsy findings found mas- 0
sive cerebral edema secondary to dissec-
tion of the left vertebral artery and sub-

0.4

0.2

Interlaminar injection

Transforaminal injection

sequent thrombosis due to perforation

of that artery by a 25-gauge spinal needle Fig 4. Complication rate during cervical interlaminar and transforaminal
(19). Although published reports are few, epidural injections in 2003. There was no statistically significant difference in
experts reviewing medical malpractice complication rates between the two approaches (P> 0.05).
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survey, the prevalence is probably some-
where between one major complication in
2 to 5 thousand cases. Three respondents
did comment on a total of 7 cases of cen-
tral nervous system infarcts and one death
that occurred during or after cervical epi-
dural injections performed by other "less
experienced" members of their commu-
nity. Most of those cases involved injec-
tion of particulate corticosteroids. Be-
cause injections into a radicular artery
can be difficult to detect, others and we
have switched to using a short acting non-
particulate corticosteroid and local anes-
thetic (e.g. dexamethasone phosphate ~
2mg + 0.5 ml 1% lidocaine) when per-
forming cervical transforaminal epidur-
al injections.

The 0.52 % and 0.32 % prevalence
of estimated minor complications with
cervical interlaminar and transforami-
nal injections, respectively, may under-
estimate the true prevalence of compli-
cations, because of poor recall, incom-
plete follow-up, unwillingness to report
complications, or a combination thereof.
Post procedural pain flare-ups are prob-
ably closer to 10% rather than the 4.2%
reported by the respondents. One could
argue that a transient increase in pain is
not a complication and only two of the
17 respondents reported pain exacerba-
tion as a complication. Similarly, vagal
episodes during procedures occasional-
ly occur, treatment is usually straightfor-
ward, and such events are usually not con-
sidered procedural complications. Occa-
sional dural punctures occur after inter-
laminar or transforaminal epidurals, but
only one respondent stated that injection
of local anesthetic required assisted ven-
tilation (by mask for about 15 to 30 min-
utes). Nerve root injury due to trauma
from a sharp needle is possible, but only
two respondents noted 5 cases of transient
numbness and paresthesias, and only one
reported two cases of more prolonged in-
crease in nerve root symptoms.

When performing an interlami-
nar cervical epidural injection, most re-
sponding interventionalists placed the
needle at a level that provided the most
distance between the ligamentum flavum
and the dura and most choose either the
C7-T1 or T1-T2 levels. Aldrete et al (24)
reported that T1-T2 has the widest dis-
tance from ligamentum flavum to dural
sac (0.5 cm) and ligamentum flavum to
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spinal cord (1.0 cm) in a retrospective re-
view study of cervical spine MRI images
of 100 patients. In addition, there are gaps
in the ligamentum flavum in the midline
which are common at the upper cervical
levels (25), and difficulties in identifying
the epidural space using the loss of resis-
tance technique have been reported (26).
Typically those using a midline approach
at the upper cervical levels rely on the lat-
eral fluoroscopic image to confirm proper
needle position.

The reason 41% of those queried did
not return the survey may be due to disin-
terest, but a few may have been restrained
because of medical legal concerns. The
prevalence of major complications fol-
lowing cervical epidural injections will be
difficult to determine using a volunteer-
based survey. Retrospective estimations
or prospective follow-up methods could
be done on single or multi-center prac-
tices, but when performed by experienced
interventionalists, major complications
are probably rare and it could take years
for major complications to occur. How-
ever, we must be aware that these com-
plications can occur. A weekend cadaver
course does not qualify one to perform
these procedures and even those with ex-
perience might reconsider the risk/benefit
ratio of performing cervical transforam-
inal, and perhaps interlaminar, epidural
injections.

CoNCLUSION

Reported complications were rare
following cervical ESIs, whether by the
interlaminar or transforaminal tech-
nique, when performed by physicians ex-
perienced in interventional pain manage-
ment. Differences in reported complica-
tion rates between the two approaches
were not statistically significant. Over-
all, there were about 5 minor complica-
tions per 1000 epidural injections. The
prevalence of major complications was
not ascertained by this study. To answer
this question, much larger studies must be
performed. However, the potential seri-
ous consequences of such complications
require that these procedures be per-
formed with the utmost vigilance.
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