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LETTERS TO THE EDITOR

EVALUATION OF FLUOROSCOPIC CAUDAL EPIDURAL STEROID INJECTIONS

To the Editor:

Two articles, one by Botwin (1) and
the other by Manchikanti (2), in the Janu-
ary 2004 edition of Pain Physician helped
confirm that patterns of epidural injec-
tions exist, depending on the site of in-
jection among other variables. Botwin
concluded that ventral spread, consid-
ered the target site, only occurs 36% of
the time with interlaminar injections,
and bilateral spread only 16% of the time.
Manchikanti demonstrated that caudal
injections may reach lumbar levels but do
not always fill the suspected pain genera-
tor target. I would like to add some ob-
servations.

We pain physicians typically rely on
injected corticosteroid to produce the
benefits of epidural injections. Corti-
costeroids are not highly diffusible ionic
agents such as the local anesthetics that
often spread far beyond the injections site.
Rather, we inject particulate sustained-re-
lease corticosteroids which may remain
close to the site of injection.

My own unpublished cadaver study
done for a local surgical club highlights
this graphically, and was presented at
the ASIPP annual meeting in September
2002. I injected a scoliotic cadaver spine
with pigmented suspensions by the in-
terlaminar and transforaminal routes,

then cautiously dissected away the lam-
ina. Transforaminal injection (A) of 3cc
of pigment demonstrated limited spread
in the lateral dimension, but more spread
ventrally. Interlaminar injections [(B) L4-
5 8cc, (C) L5-S1 4cc] were confined uni-
laterally, ipsilateral to the side of fluoro-
scopically guided needle entry, and more
dorsally (Figure 1 and 2) without pigment
ventral to the thecal sac. These findings
regarding particulate material injected by
the interlaminar route agree with Botwin’s
common pattern of dorsal, unilateral epi-
dural spread.

A very clear plica mediana dorsa-
lis existed in the specimen shown in the

Fig 1. Left is cephalad. A: left L2-3 transforaminal 3cc injection. B: L4-5 interlaminar 8cc injection. C: Left
L5-S1 interlaminar 4cc injection. The line depicts the midline of the posterior spinal epidural canal. Note that the
transforaminal injections remain to the left of midline, whereas the interlaminar injection is confined to the right half
of the epidural space.
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Fig 2. Digitally manipulated photo enhances clarity of the above pigment distributions. A: left L2-3 transforaminal

3cc injection. B: L4-5 interlaminar 8cc injection. C: Left L5-S1 interlaminar 4cc injection.

photographs, which may explain the uni-
lateral restriction of flow with either route
of injection. This structure is of variable
expression but present in most people’s
lumbar region (3-9). Other more subtle
connective tissues exist laterally in the epi-
dural space at the foraminal level that may
help explain the poor ventral spread of in-
terlaminar injections. In patients, as op-
posed to cadaveric studies, the probability
that ventral tissues will be more inflamed
than dorsal tissues may also limit ventral
spread of injectate.

It should be noted that fluids fol-
low the path of least resistance. If an area
of pathology has indurated tissue, injec-
tates are likely to avoid the inflamed site
and seek normal tissue that offers little re-
sistance. One solution to this problem is
to inject directly into the inflamed site.
This is largely the theory that supports
the Racz adhesiolysis procedure or any
variation of the directed catheter tech-
nique. It helps support the use of cervi-
cal, thoracic, lumbar and caudal epidural
catheters over simple needle techniques,
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at least in theory. The studies of Botwin
and Manchikanti further support the de-
velopment of target-specific fluoroscopi-
cally guided injection therapies. Now we
need outcome data to bring the evidence
to a strong level.

While my own clinical experience
seems to support this theory, a controlled
study must be conducted to determine its
validity.
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