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Background:

Epidural steroid injections are an accepted procedure for the conservative management of chronic backache
caused by lumbar disc pathology. The purpose of this study was to evaluate the epidurographic findings for
the midline, transforaminal and parasagittal approaches in lumbar epidural steroid injections, and correlating
them with the clinical improvement.

Methods:

Sixty chronic lower back pain patients with unilateral radiculitis from a herniated/degenerated disc were
enrolled. After screening the patients according to the exclusion criteria and randomly allocating them to 3
groups of 20 patients, fluoroscopic contrast enhanced epidural steroids were injected via midline (group 1),
transforaminal (group 2) and parasagittal interlaminar (group 3) approaches at the level of the pathology. The
fluoroscopic patterns of the three groups were studied and correlated with the clinical improvement measured
by the VAS over the next 3 months; any incidences of complications were recorded.

Results:

The transforaminal group presented better results in terms of VAS reduction than the midline and parasagittal
approach groups (P < 0.05). The epidurography showed a better ventral spread for both the transforaminal
(P < 0.001) and the paramedian approaches (P < 0.05), as compared to the midline approach. The nerve
root filling was greater in the transforaminal group (P < 0.001) than in the other two groups. The ventral
spread of the contrast agent was associated with improvement in the VAS score and this difference was
statistically significant in group 1 (P < 0.05), and highly significant in groups 2 and 3 (P < 0.001). In all
the groups, any complications observed were transient and minor.

Conclusions:

The midline and paramedian approaches are technically easier and statistically comparable, but clinically
less efficacious than the transforaminal approach. The incidence of ventral spread and nerve root delineation
show a definite correlation with clinical improvement. However, an longer follow-up period is advisable for a
better evaluation of the actual outcom. (Korean J Pain 2014; 27: 353-359)
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INTRODUCTION

Lower backache is the most common form of chronic
pain, with a particular prevalence in the 30—-55 age group.
Despite the advances in our understanding of the patho—
physiology of backache, the pharmacology of analgesics,
and the development of more effective techniques, the
management of low backache still presents a challenge to
pain physicians,

Epidural steroid injections have been used in the treat—
ment of lumbar radicular pain syndromes since 1952, These
injections have been performed blind, using an inter—
laminar loss of resistance technique with a 13-30% in—
cidence of improper localization of the space [1]. The prob—
lems encountered with blind epidural injections include er—
roneous placement of the needle, difficulty in entering the
epidural space, the risk of a dural puncture, post dural
puncture headaches, a rare but serious risk of spinal cord
trauma, and the risk of intrathecal steroid injections caus—
ing adhesive arachnoiditis and intravascular injection even
after negative aspiration [2].

Epidurography, which was accidently discovered in 1921,
is currently used to improve the accuracy of the epidural
space locdlization. Epidurography—aided fluoroscopic in—
jections are now extensively used by spinal interventionists.
[2] The fluoroscopic verification of the needle placement
and contrast injection has greatly improved the steroid de—
livery while reducing the risks [3].

Midline interlaminar and transforaminal (TF) lumbar
epidural steroid injections (LESI) have been the accepted
forms of treatment, especially where the conservative care
of low back pain in lumbar disc disease is concerned [4].
In the midline interlaminar approach, the placement of the
needle in the dorsal epidural space under fluoroscopic
guidance is relatively easy and safe; but the spread of the
injectate into the lateral and ventral epidural spaces may
be minimal due to the presence of epidural ligaments/scar
tissue. Hence, the clinical efficacy is limited [5]. Therefore,
the transforaminal approach is more efficacious as it in—
jects the concentrated steroid and anaesthetic solution se—
lectively at the pathologic site or adlong the DRG. Although
considered more target—specific, this approach is asso—
ciated with several disadvantages including intraneural in—
jection, neural trauma, intravascular injection, and spinal
cord trauma [6,7].

The parasagittal interlaminar epidural approach places
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the drug solution at the lateral most part of the inter—
laminar space instead of the usual midline interlaminar
approach, The drug spreads anteriorly into the ventral epi—
dural space, to the ventrolateral margin of the nerve root
and the dura; thus it is associated with an improved clinical
outcome [4]. It is also a suitable and reliable alternative
to both the transforaminal and midline approaches, which
make it difficult to position the needle into the foramina,
especially in patients with foraminal stenosis, spondylolis—
thesis, scoliosis, or previous surgery.

No study has yet compared the fluoroscopic findings
and clinical benefits of delivering the drug solution ventrally
via the three techniques for epidural injections. Thus, the
present study aims to evaluate the epidurographic findings
for the midline, transforaminal and parasagittal epidural
approaches in the treatment of lower back pain, correlat—

ing them with clinical improvement.

MATERIALS AND METHODS

After obtaining approval from the hospital ethics com—
mittee, 75 patients between 18 and 70 years old suffering
from lower backache due to a discogenic pathology were
selected. The inclusion criteria included a unilevel or mul—
ti—level unilateral disc protrusion with leg radiation of min—
imum 4 weeks’ duration unrelieved by conventional treat—
ment, Patients with a history of backache without leg radi—
ation, previous spinal surgery, LESI in the past year, al—-
lergy to the drugs used, concurrent use of systemic steroid
medications, opioid habituation, current pregnancy, and a
neurological deficit were excluded, After obtaining the pa—
tients” informed consent and applying a thorough selection
process (Fig. 1), the participants underwent a clinical eval—
uation including history—taking, a physical examination,
and an MRI of the lumbosacral spine. The level of pain was
evaluated using the visual andlogue scale (VAS) and the
patients’ general condition, vitality, diabetes status or the
presence of any kind of infection in the body were also
assessed,

Accounting for an alpha error of 0.05, sixty patients
with low backache were found sufficient to guarantee the
85% power of the study. The 60 patients selected were
then randomly divided into three groups of 20 each, using
computerized random number generation by author SS
(Fig. 1). The intervertebral level and right versus left sides

were determined preoperatively according to the clinical
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Assessed for eligibility

(n=75)
= Excluded (n = 15)
1S Not meeting inclusion criteria (n = 7)
° Refused to undergo procedure (n = 5)
5 Refused due to financial problems (n = 3)
Randomized (n = 60)
c Midline interlaminar Transforminal epidural Parasaggital interlaminar epidural
S epidural steroid (n = 20) steroid (n = 20) steroid (n =20)
§ Received allocated intervention (n = 20) Received allocated intervention (n = 20) Received allocated intervention (n = 20)
2 Did not receive allocated Did not receive allocated Did not receive allocated
intervention (n = 0) intervention (n = 0) intervention (n = 0)
R
2| Analyzed (n = 20) Analyzed (n = 20) Analyzed (n = 20)
) Excluded from analysis (n = 0) Excluded from analysis (n = 0) Excluded from analysis (n = 0)
<

Fig. 1. Consort diagram showing the selection and randomization of patients.

examination and diagnostic imaging studies.

Group 1 (n = 20): were given midline interlaminar

epidural steroid injections.

Group 2 (n = 20): were given transforaminal epidural

steroid injections.

Group 3 (n = 20): were given parasagittal interlaminar

epidural steroid injections.

All the epidurdl injections, including contrast and ste—
roid injections, were performed by a single consultant (RG);
whereas author SK, who was blinded to the procedure,
carried out the observations, These procedures were per—
formed under C—arm fluoroscopic guidance; after the I/V
cannula insertion, ringer’s lactate was initiated as a main—
tenance fluid, Minimal mandatory monitoring, including
non invasive blood pressure, ECG and pulse oximetry, was
carried out throughout the procedure. Mild sedation was
provided with 0.03 mg/kg of midazolam,

The patients were placed in the prone position with a
bolster placed under the abdomen (between the iliac crests)
to reverse the lumbar lordosis and for the comfort of the
patient. After fluoroscopic confirmation of the interverte—
bral level and site of the injection, the skin was anaes—
thetized with 1% lidocaine,

For the midline approach, the fluoroscopic centering

and squaring of the targeted vertebra was achieved with
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appropriate craniocaudal tilting of the C—arm. Then, a 18
G 3.5 inch Tuohy epidural needle was inserted at the mid—
point of the interlaminar space. It was further advanced
in the lateral view and guided into the vertebral canal using
loss of resistance to air. Similarly, for the parasagittal ap—
proach the same protocol was followed except that the en—
try point was in the lateral most part of the epidural space,
and a paramedian end—on orientation was maintained
throughout the procedure. After negative aspiration, 1 ml
of iohexol 300 was injected to assess the intravascular
flush using real time fluoroscopy and the contrast spread
in the ventral epidural space. With another 1 ml the dis—
persal pattern of the contrast, delineation of the nerve
roots, and ventral and nerve root filling were observed.

In the transforaminal approach, additionally the image
intensifier was oriented in the oblique view (10-20 degree)
to attain the Scotty dog image. The marker was placed
caudally at the 6 o’clock position of the target pedicle,
which is located slightly above the superior articular pro—
cess. A spinal needle (Quincke 23G) with a slightly angled
tip was then directed along the X—ray beam to attain an
end—on needle position. The needle was advanced until the
final needle—tip target was within the foramen (superior
aspect) in the true lateral view. After negative aspiration,

the appropriate location of the needle was first confirmed
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by injecting 0.5 ml of contrast liquid. If paresthesia was
encountered, the needle was slightly withdrawn and re—
directed to the center of the foramen. This was followed
by an injection of another 1.5 ml of contrast liquid in order
to observe the epidurographic flow patterns.

After confirmation of the needle position, the epidural
injection for all the patients was performed using bupiva—
caine (0,25%), triameinolone acetate (40 mg), hyaluronidase
(1,500 IU) and tramadol (50 mg), with a total volume of
3ml in dll three groups. In case the procedure could not
be accomplished because of technical challenges, the pa—
tients were re—scheduled for the same procedure one week
later. The patients who required re—insertion of the needle
on the same sitting or a repeat procedure were counted
in the number of attempts. After the procedure, the pa—
tients were placed in the supine position and their vitals
were checked,

After observation in the recovery room, the patients
were discharged on the same day with instructions to take
ciprofloxacin 500 mg and a combination of aceclofenac
500 mg and serratiopeptidase 15mg thrice daily on a regu—
lar basis for five days. They were asked to continue pre—
gabalin 75 mg at night until their next follow—up appo—
intment. All the patients were monitored for periprocedural
complications such as paraesthesia, persistent nerve root
irritation, numbness, leg weakness, vasovagal attacks, lo—
cal anaesthetics toxicity, postural headaches, voiding diffi—
culties, hematoma, hypotension, hypertension, bradycardia
or tachycardia, and treatment was instituted accordingly.

The post—injection evaluation included a VAS evalua—
tion recorded 1 week, 1 month and 3 months after the
injection, The evaluation also took account of the percent—
age of improvement in the VAS scores. The physiotherapy
started as soon as the patients were relieved of the pain.

At the 1 month follow—up mark, the patients were sent

Table 1. Demographic Data

to physiotherapy, which consisted in a stretching and
strengthening exercise program,

The results of the study were analyzed statistically using
a chi square test for non—parametric data and a student’s
t—test and ANOVA test for parametric data. For the intra—
group comparison, a student’s t—test was used; for the in—
tergroup comparison, we used an ANOVA and post hoc

test.

RESULTS

The patients in dll three groups were comparable in
terms of age, sex, weight, height, MRI findings, and pre
procedural mean pain scores (Tables 1 and 2),

A comparison of the number of patients who had ex—
perienced a = 50% improvement in their VAS score was
done using an ANOVA test. A statistically insignificant but
clinically greater number of patients showed a = 50% im—
provement in their VAS score in group 2 (transforaminal)
at the 1 week and 1 month follow—up marks, as compared
to the midline and parasagittal approaches, However, at
the 3—month follow—up mark, group 2 (transforaminal —
18 patients) showed statistically better results than group
1 (midline — 10 patients) and group 3 (parasagittal — 11 pa—
tients). Thus, the patients in the transforaminal approach
had better results in terms of reduction of the VAS overall
than those in the midline and parasagittal approaches (P
< 0.05) (Table 2).

On the epidurography, the ventral spread was statisti—
cally comparable for group 2 (transforaminal — 15/20) and
group 3 (parasagittal — 13/20), and highly significant for
both when compared to that of group 1 (midline — 4/20)
(Table 2). The nerve root filling was dlso significantly
greater in group 2 (19/20) than groups 1 (1/20) and 3
(4/20).

GROUP 1 GROUP 2 GROUP 3 P value
(N = 20) (N = 20) (N = 20)
Age 451 + 131 506 £ 15.0 49.7 + 16.3 0.46
Male 14 10 10 0.33
Female 6 10 10
Body weight 66.5 + 15.7 612 + 6.2 67.4 + 10.3 0.19
Height 1675 + 8.8 166.6 + 6.7 165.2 = 8.4 0.64

Data are Mean = SD. Group1: midline interlaminar, Group?2: transforaminal, Group3: parasagittal interlaminar.
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Table 2. Number of Patients Having = 50% Relief, and Epidurographic Findings

GROUP 1
(n = 20)

GROUP 2
(n = 20)

VAS

GROUP 3

(n = 20) P value

Pre procedure VAS 71.3 = 19.7 60.0 = 14.9 64.3 + 17.7 0.132 (NS)
P value P value P value
> 509 i i

50% relief (number of patients) Gpl/2 Go2/3 Gol/3

1 WK 13 (65%) 14 (70%) 9 (45%) 0.73 0.11 0.20
1 MNTH 11 (55%) 16 (80%) 12 (60%) 0.09 0.74 0.16
3 MNTHS 10 (50%) 18 (90%) 11 (55%) 0.006 0.013 0.75
Eniduroaranh P value P value P value
pidurography Gp 1/2 Gp 2/3 Gp 1/3

Nerve root filling 1 19 4 <0.001 <0.001 0.151
Ventral spread 4 15 13 <0.001 0.49 0.004

Data are Mean = SD, Group1: midline interlaminar, Group2: transforaminal, Group3: parasagittal interlaminar.

Table 3. Percentage of Improvement in VAS Score after 3 Months

Ventral ventral spread
P value
spread seen not seen
GROUP 1 835 + 124 413 = 377 0.04
GROUP 2 81.1 = 127 39.0 = 25.1 <0.001
GROUP 3 76.2 £ 23.3 10.0 = 13.0 <0.001

Data are Mean = SD. Group!l: midline interlaminar, Group2:
transforaminal, Group3: parasagittal interlaminar.

As shown in Table 3, the percentage of improvement
in the VAS score at the 3—month follow—up mark was
studied in those patients in whom ventral spread had been
present and was compared with the percentage of im—
provement in the VAS score of those patients in whom
ventral spread had not occurred, using a paired t—test for
all three groups. The improvement in VAS percentage was
found to be significant in group 1 (midline) and highly sig—
nificant (2 value < 0.00I) in group 2 (transforaminal) and
group 3 (parasagittal).

The mean number of attempts required to achieve the
target site per patient was compared for the three groups.
A larger number of attempts had been required in group
2 (transforaminal) than group 1 (midline) and group 3
(parasagittal). The results were statistically significant be—
tween group 2 and group 1 (P-0.015) and were insignificant
between group 1 and group 3 (P-0.509) and group 2 and
group 3 (P-0.185).

The complications experienced by patients in dll three
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groups were only minor and transient, No intrathecal, in—
travascular injection or other major complications were
observed in any of the groups. Upon intergroup compar—
ison, all complications — including numbness, motor weak—
ness, muscle spasms, heaviness etc — were statistically
insignificant, except for incidences of allergic reaction to
the contrast liquid, which were significantly more prevalent
in group 1 (5 patients) than group 2 (O patient). The allergic
reaction observed was not attributable to any particular
approach, as this reaction is caused by the patient’s in—

trinsic characteristics.

DISCUSSION

Lower back pain is an important clinical, social, eco—
nomic and public hedlth problem affecting the population
indiscriminately., Lumbar disc pathology is the most fre—
quent cause, The proposed mechanisms for pain relief in
therapeutic LESI include the reduction or dilution of the in—
flammatory mediators, decrease of the edema, inter—
ruption of the pain transmission and possible nerve mem—
brane stabilization [8]. Although epidural injections have
enjoyed a long history of efficacy and safety in treating
lower back pain as well as lower extremity pain, their use
remains controversial,

The conventional midline LESI approach offers the
benefits of being a simple, easy and time—tested technique.
However, it is currently being condemned because of its

documented short—term relief, attributable to the lack of
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appropriate ventral spread [4]. Further studies from vari—
ous authors have proposed new techniques and approaches
with different time frames but the struggle to find an ideal
technique presenting good and long—lasting clinical bene—
fits whilst devoid of any serious potential complications is
ongoing.

Our study shows better clinical relief, calculated in
terms of the number of patients with a = 50% improve—
ment in VAS score, in the transforaminal group at each
follow—up point, than in the midline and paramedian groups.
Rados et al. found similar results of a = 50% improvement
in VAS Score at the 4—6 weeks follow—up mark, which is
comparable to our study [9]. Various other studies have al—
so shown sustained benefits over the long term [6,9,10,11].

The ventral spread ranged from 20% in the midline
group, to 75% in the transforaminal group, and 65% in the
parasagittal group. However, other studies have shown a
much higher incidence of ventral spread, varying between
36% in the midline approach, 100% in the parasagittal ap—
proach, and 75-100% in the transforaminal approach [2,4,12).
The various factors responsible could be the volume of
contrast liquid used (2 ml in our study vs 5 ml in others),
the variation in the techniques, the use of an epidural
catheter, and the site of the target in the intervertebral
foraminal approach [13]. Nerve root filling indicates the
targeted delivery of the drug, thus improving the outcome
of the patients. In our study, the highest level of nerve root
filling (95%) was observed in the transforaminal group.
Manchikanti et dl. also found 97% nerve root filling in lum—
bar transforaminal injections [14].

The clinical correlation of the ventral spread revealed
a better outcome in the patients from each group in whom
ventral spread of the contrast agent was found. This inter—
relation had only been previously compared within the
transforaminal group, favoring its supero—anterior ap—
proach by a retrospective cross—sectional study [15].

Complications such as numbness, motor weakness, al—
lergic reaction to the contrast liquid, or muscle spasms
were transient and minor [6,9,16]. We found that the mean
number of attempts required per patient to reach the tar—
get site was higher in the transforaminal than in the mid—
line and paramedian groups. In the transforaminal group,
the direction of the needle towards the target site required
more adjustments than in the midline and paramedian
groups. However, the needle size being smaller (size 23 G),

the muscle spasms and heaviness noted were much lower
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in the transforaminal group compared to the midline group
(Touhy—18 G). However, this difference was statistically in—
significant (P > 0.05) among the three groups.

Limitations of the study:

1. One of the study’s potential limitations is that the
contrast and drug injected were of different viscosity and
may therefore have had different epidural flow charac—
teristics. We assumed the contrast flow to be parallel to
the drug solution flow.

2. Another limitation lies in the fact that we used the
same contrast volume for the three groups so as to main—
tain similar concentrations, However, using volumes as
high as 2 ml in the TF group could lead to a loss of se—
lectivity at the desired pathological site. On the other
hand, a volume of 2 ml may not be adequate for ML/PM.

3. It is difficult to differentiate the nerve root filling
from the ventral spread, so the final outcome cannot be
attributed to a single finding. A large—scale study would
be required to categorize only the nerve root filling, ventral
spread and combined findings in the three groups and
compare them with the clinical outcome,

In conclusion, the midline and paramedian approaches
are technically easier and statistically comparable, but
clinically less efficacious than the transforaminal approach.
The incidence of ventral spread and nerve root delineation
show a definite correlation with clinical improvement.
However, a longer follow—up period is advisable for a better

evaluation of the actual outcome,
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