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Introduction:-

Low back pain is disabling problem affects all people under age of 45.MEpidural injection of medications for
management of low back pain and lower extremity pain was introduced in 1901 by Cathelin, Pasqgier, Leri and
Sicard.?Cathelin injected cocaine into the caudal route, while in 1952 Viner used Procaine, Ringer's solution and
Saline.PIThe underlying mechanism of action of Epidurally administered Steroids, it has been shown that
Corticosteroids has anti-inflammatory effect by inhibiting the synthesis of pro-inflammatory mediators In contrast,
local anesthetics have been described to provide short-to-long term symptomatic relief by suppression of nociceptive
discharge, the block of axonal transport of the sympathetic reflex arch and the block of sensitization.™Lumbar
midline interlaminar and transforaminal (TF) epidural steroid injections are treatments for low back pain with
radiculopathy secondary to degenerative disk disease.®® Since pain generators are located anteriorly in the epidural
space, ventral epidural spread is the logical target for placement of antiinflammatory medications. The potential
advantages of transforaminal over interlaminar and caudal, include targeted delivery of a steroid to the site of
pathology, presumably onto an inflamed nerve root.!® In this randomized, prospective, observational study, we
compared contrast flow patterns in the epidural space using the parasagittal interlaminar (PIL) and transforaminal
approaches with continual fluoroscopic guidance.™

Materials and Methods:-

e This study included 60 patients after departmental approval and informed consent, in Fayoum University
hospitals.

e  Subjects were randomly assigned to one of two groups: TF or PIL (30 in each).

o All procedures were performed using continual fluoroscopic guidance and 5 mL of contrast.

e Contrast spread was rated (primary outcome measure) by the interventionalist. Spread was scored 0—2, with O

no anterior spread; 1 _ anterior spread, same level as needle insertion; and 2 _ anterior spread at >1 segmentaﬁ
height.
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Inclusion criteria:-
o  Patients will be chosen of both sexes
e Patients with low back pain and unilateral radiculopathy from herniated or degenerated discs.

Type of the study:- Comparative.

The patients allocated into two groups each of 30 patients:-

0 Group I. Lateral parasagittal interlaminar epidural approach group.
0 Group IlI: Transfominal epidural approach group.

Exclusion criteria:-

Patients with history of previous spinal surgery.
Patients with epidural steroids injection in the past year.
Allergy to drugs used.

Concurrent use of systemic steroid medications.

Opioid habituation.

Pregnancy.

oL E

Parameters:-

All measurements performed by a trained unblinded observer who will be involved in the clinical procedure, as

described previously.

1. The degree of spread was quantified using a grading scale from 0 to 2.

2. Anterior spread was considered present if the dye traveled to the level of the posterior longitudinal ligament or
abutted the posterior aspect of the contiguous vertebral body(s) at the level of the needle insertion.

3. The percentage of patients demonstrating anterior epidural spread was reported in each group.

4. Fluoroscopy time was measured consecutively for all scout films, at each needle adjustment according to the
protocol, and for the contrast injection phase. Fluoroscopy use was real-time and continuous (i.e., without
interruption) during the contrast injection phase.

5. Pain relief using visual analog scale score (VAS) at 2 week ,1 and 3months were evaluated.

Anesthetic management:-

All patients were positioned prone, and standard ASA monitors were applied. The corresponding authors who were
supervising Pain Management Fellows performed all injections. Fluoroscopic bi-planar imaging was used, with
nonionic contrast (total volume _ 5.0 mL) in anterior-posterior (AP) and lateral views. Fluoroscopy time was
measured consecutively for all scout films, at each needle adjustment according to the protocol, and for the contrast
injection phase. Fluoroscopy use was real-time and continuous (i.e., without interruption) during the contrast
injection phase, with all personnel, except for the person performing the actual injection, standing more than 6 ft
from the radiation source.

For the PIL approach, a 20-gauge 3.5 in. Tuohy-type epidural needle was introduced at the level of demonstrated
disk pathology by imaging, at the point corresponding to the lateralmost part of the interlaminar opening at its
midlevel as indicated by the direct AP projection on fluoroscopy (no oblique or cephalo-caudad tilt used). The
needle was advanced directly perpendicular to the skin in a posterior to anterior direction, with the use of the loss-
of-resistance to air technique in order to identify the epidural space. The parasagittal orientation of the needle was
maintained throughout the procedure. Once the loss-of-resistance was obtained, contrast media, 5 mL (lohexol-180,
Amersham Health, Oslo, Norway) was injected using real-time, continuous fluoroscopy for the entire volume of 5
mL of injectate, and images were obtained in the lateral and AP projections . The use of the real-time and
continuous imaging was to verify that no contrast attained intravascular, subarachnoid, subdural, or intradiscal
spread.

Next, the antiinflammatory corticosteroid, methylprednisolone acetate, 80 mg, along with 1 mL of normal saline
and 1 mL of lidocaine 1%, was injected into the epidural space (total volume; 4 mL). The saline was added to dilute
polyethylene glycol 4000 (28.6 mg/mL), the vehicle added during manufacture of methylprednisolone that has been
implicated to be associated with arachnoiditis.

For the TF approach, a 22-gauge 3.5 in.Whitacre pencil point needle with the tip slightly curved was introduced at
the appropriately documented level of disk pathology using first an AP and, subsequently, an oblique orientation of
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the fluoroscopy C-arm. Once the superior pars interarticularis was identified, the C-arm was oriented obliquely 15
degrees in the caudocephalad direction. The needle was advanced towards the tip of the pars until that structure was
contacted, and the needle tip was then advanced in a slightly cephalad direction. The needle was advanced until the
needle tip was at the posterior and superior aspect of the intervertebral neural foramen as seen in the lateral
projection, and in line with the pedicle on AP view. After incremental injection of the contrast media , the same
volume and dose of corticosteroid as above for the PIL technique was injected with continual intermittent aspiration.
On the lateral projection, the patterns of contrast spread were documented as “anterior” or “posterior” and the degree
of spread was quantified using a grading scale from 0 to 2. Anterior spread was considered present if the dye
traveled to the level of the posterior longitudinal ligament or abutted the posterior aspect of the contiguous vertebral
body at the level of the needle insertion.

The percentage of patients demonstrating anterior epidural spread was reported in each group. Also, the total
fluoroscopy time and pain relief using visual analog scale score (VAS) at 2 week and 1 month were evaluated.

Results:-
Table 1:- Sex distribution in group | and group Il
Sex Groups Total
Group IPIL (n=30) Group IITF (n=30)
Male N 18 18 36
% 60 60 60
Female N 12 12 24
% 40 40 40
Total N 30 30 60
% 100.00 100.00 100.00

PIL= Parasagittal Interlaminar Injection
TF=Transforaminal Injection

70.0 -
60.0 -

50.0 - l l
40.0 - l l

30.0

Mean

20.0 -
10.0

0.0
Group | Group Il

Figurel:- Age distribution in the study groups.
The spread of contrast in patients between TF and PIL groups was as follows: all patients (30 of 30) (100%) in the

PIL group and (22 of 30)(73.33%) patients in the TF group demonstrated anterior epidural spread with statistically
significant difference between the two group. P-value (0.002).(table 2) , (figure 2)
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Table 2:- Anterior spread in group I and group II.

Anterior spread Groups Total
Group IPIL (n=30) Group IITF (n=30)
Yes N 30 22 52
% 100 73.33 86.67
No N 0 8 8
% 0.00 26.67 13.33
Total N 30 30 60
% 100.00 100.00 100.00
Chi-square X? 9.231
P-value 0.002 S
S=Significant
B Group | B Group Il
35.0
30.0
25.0 1
20.0 -
Number
150 1
10.0 A
50 1
0.0
Yes No

Figure 2:- Anterior spread in the two groups.

The mean spread grade was (1.90 + 0.31) in the PIL group and (1.03+ 0.77) in the TF group ( P 0.000) with
statistically significant difference between the two groups. (Table 3, Figure 3)

Table 3:- Spread Scale in the study groups.

Groups Spread Scale T-test
Range Mean | £ | SD t P-value
Group | (PIL) n=30 1] -12 190 | + |0.31 5.76 0.000 (S)
Group Il (TF) n=30 0 - 1|2 1.03| + | 0.77

t=student’s t-test
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Figure 3:- Spread Scale in the study groups.

Mean fluoroscopy time was ( 28.13+ 2.60 s) in the PIL group and (46.40+ 6.31s) in the TF group ( P- value 0.000)
with statistically significant between the two groups. (table 4) , (figure 4)

Table 4:- Mean Fluoroscopy Time in the study groups.

Groups Fluoroscopy time (sec) T-test

Range Mean | £ | SD t P-value
Group | 22| - |33 28.13 | + | 2.60 14.671 0.000(S)
Group Il 3B | - |57 4640 | + | 6.31

t=student’s t-test

60.0

500 - I

40.0 J-
Mean30.0 - T
1
20.0 A
10.0 A
0.0
Group | Group 1l

Figure 4:- Mean Fluoroscopy Time distribution in the study groups.

These data are represented in (Table 5 and Figure 5) and show VAS across time. There were no differences from
control within either group. The aggregate pain VAS scores were less at all times compared with baseline. There
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There were no observed dural punctures in either group, no subdural or intrathecal injections, and no intrathecal or
intradiscal injections. No patient in either group sustained any infectious complications, postdural puncture
headache, persistent paresthesias, systemic steroid reactions, skin lesions, or any adverse reaction to contrast media
or adjuvant medications.

Table5:- Comparison of the degree of VAS before and after injection between the study two groups.
VAS Group 1 (PIL) Group 2 (TF) T-value P-value Sig.
Mean SD Mean SD
Base Line 8.00 1.02 8.00 1.08 0.000 1.000 NS
After 2 Weeks 4.30 1.12 4.40 0.81 0.396 0.694 NS
After 1 Month 5.37 0.85 5.30 0.70 0.331 0.742 NS
After 3 Months 4.70 0.65 4.63 0.99 0.306 0.761 NS

SD=standard deviation. NS= not significant.

10

Base Line Weeks2 After Month1 After Months3 After

Discussion:-

ﬁgureﬁ:— VAS.

This study revealed comparable health benefits with both the PIL and TF approach regarding effective pain relief for
managing patient with chronic low back pain with unilateral radicular pain. Improvement was observed with both
approaches with no significant differences regarding pain intensity (VAS) between the two techniques.
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Among various approaches of epidural steroids injection used to treat low back pain such as midline interlaminar
,TF and caudal epidural injection Previous studies found that TF is more superior than others regarding pain
response and depositing drug at pathology site (William E. Ackerman et al).®

TF is considered as target specific and more effective as compared to IL in the past. "% This may be due to
blind administration or fluoroscopic guidance needle placement in the dorsal space of IL technique leading to
limited ventral epidural spread of steroid (28% — 47% only). 3% Studies have suggested the superiority of TF
ESls for both short and long-term outcomes. [%6:°798:%°1

A retrospective study by Schaufele et al *® assessing pain improvement and surgical rates between IL (midline
approach) and TF injection over 18 months, reported TF ESI’s superiority in short-term pain improvement and long-
term surgical interventions.

However, recent studies 1°1921031%41 gnd systematic reviews “®®lshowed an equivalence of IL and TF injections.
Rados et al ™ while comparing TF and IL (paramedian approach) approaches in patients with chronic unilateral
radiculopathy, demonstrated significant functional and pain improvement with both approaches. Gharibo et al 1%,
while comparing IL (midline approach) and TF techniques in patients with subacute unilateral radiculopathy,
reported comparable significant improvements in pain, function, and depression. Although effective, TF injections
sometimes lead to complications including spinal cord injury and permanent paralysis.****"]

In an effort to provide a suitable and reliable alternative to the TF approach, we studied the parasagittal interlaminar
(PIL) epidural approach. Lately, good ventral epidural spread is reported when the needle was placed in the lateral
most part of the epidural space. "*'*"ICandido et al 2! demonstrated 100% ventral epidural spread with the PIL
approach and 75% spread with the TF approach. Choi and Barbella™®" reported ventral epidural spread in all
patients using the LIVE (lumbar interlaminar ventral epidural) approach of injection. However, these studies
investigated contrast spread as the primary outcome. The clinical significance was either not elucidated ™*"! or was
limited by the observational uncontrolled nature. %

Studies were done evaluating clinical significance of PIL with MIL (midline interlaminar) approach as Ghai B et al
(98] reported that PIL was superior to the MIL approach. The PIL approach provided more patients with effective
pain relief (68.4% versus 16.7% at 6 months), better ventral epidural spread (89.7% versus 31.7% in MIL), better
functional improvement, and less number of injections. ! this agreed by Weil L et al @ who prove that contrast
spread in ventral epidural space is reported to be only 28% to 47% in IL epidural injection.

The objective of this study was to compare between PIL group and TF group regarding clinical response and ventral
spread under fluoroscopy.

It was found that PIL group is more superior than TF with statistical significance regarding ventral spread under
fluoroscopy ( all patients (30 of 30) (100%) in the PIL group and (22 of 30)(73.33%) patients in the TF group
demonstrated anterior epidural spread with statistically significant difference between the two group. P-value
(0.002) as proved by Kenneth D. Candido et al.*? who said that ventral epidural spread in PIL group was 100%
and 75% in TF group. while BabitaGhai et al ®® proved that ventral epidural spread was comparable, 89.6% (52
of 58 injections) in the TF group as compared to 91.6% (55 of 60 injections) in the PIL group (P= 0.64) with no
statistically difference between the two study group regarding ventral epidural spread and prove also that the
incidence of perineural spread was statistically significant towards TF group.**”

Fluoroscopy time was less in PIL group than TF group which mean less exposure to radiation hazards for
interventionist and for patient. This was agreed by Kenneth D. Candido et al ™ unlike BabitaGhai et al **! who
said that fluoroscopy time between the two groups was comparable with p value=0.25

The difference in fluoroscopy time between the two techniques (PIL ,TF) might be due to ease technique of PIL. the
differences in results of fluoroscopy time between our study and other studies like BabitaGhai et al *®! might be
due to differences between interventionists.

Regarding VAS in this study there was reduction of pain in follow up compared to baseline but there was no
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difference between the two study groups. so both techniques considered equal in clinical response of pain reduction.
this was agreed by Kenneth D. Candido et al. %

Schaufele et al ® found no difference in pain scores post injection between TF and IL approaches. However, the
authors claimed a statistically significant superiority of TF for pain relief during a follow-up at up to 12 months.
This conclusion is limited by repeated and uncontrolled use of additional epidural steroid injections and surgical
interventions at undefined intervals during that 12 month period.

Ghai B et al ™ found also that there is reduction of pain scores regarding baseline for both techniques achieving
effective pain relief and functional improvement over 12 months.So this study agreed with all previous studies
(12981081 regarding the equality in clinical response as measured by (VAS). Kolsi et al ™ proved that there is no
difference regarding clinical response up to 4 weeks.Rados et al ™% proved also that there is no difference in
clinical response but up to 6 months. Others like William E. Ackerman et al'® | Gharibo et al **! | Thomas et al
(14 proved that TF approach has better clinical response than IL (midline approach).

Although there were no reports of permanent neurological sequelae found in that review, we question the need to
perform TF injections when the PIL approach would allow to drive medication ventrally in the epidural space
towards the interface of the exiting nerve root (i.e., the target) and the disk pathology (i.e., the etiology of the
problem).with the same clinical outcomes and also less radiation exposure.

Limitations:-

Limitations included lack of documentation of adjuvant therapies like individual patient exercise routines and
analgesic drug therapy. Other limitations are the utilization of a high volume contrast and a high volume mixture of
methylprednisolone and sodium chloride solution. We used total of 5 mL of contrast which was equal to the volume
of the drug used for injection. This amount of contrast and drug is within the range of volume used by previous
investigators. 2% Also, saline was added to dilute polyethylene glycol 4000 (28.6 mg/mL), the vehicle added
during the manufacture of methylprednisolone that has been implicated to be associated with arachnoiditis. 2

Since all procedures were performed by a single interventionialist, generalization of these results performed by
other less or more experienced interventionialists remains yet to be established. Wider implications of this trial can
only be extrapolated by conducting a clinic based study with the interventions performed by interventionists with
different ranges of experience. The challenges in the implementation of these findings in clinical services are well
appreciated and that our results might not be generalized to non-specialized health care settings or non-specific LBP
patients.

additional treatment decisions were made on a case-to-case basis, limiting our ability to make outcome conclusions
in many cases as to the efficacy of one technique over another. Further prospective large-scale multicenter outcome
studies are needed to convincingly prove the efficacy and safety of the lateral PIL approach to the anterior epidural
space versus TF injections.

Conclussion:-

Regarding epidural steroids injection with two comparable approaches either TF or PIL, We found that both
techniques had the same clinical outcomes regarding pain improvement but PIL technique is considered a good
,safe and ease alternative to TF with less risk to hazardous complications of TF.
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