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Epidural steroid injection (ESI), which is commonly used for treatment of low back pain
with lumbosacral radicular pain, can be performed via transforaminal, interlaminar, or
caudal routes. The transforaminal route is generally regarded as more effective than
the interlaminar route due to its high level of drug delivery to the ventral epidural space.
However, in some postoperative patients, use of the transforaminal route may be dif-
ficult. Thus, there is an urgent need for technology that can offer more effective drug
delivery to the ventral epidural space with fewer complications. In this context, we de-
scribe a case about our new method where patient has undergone oblique interlaminar
lumbar epidural steroid injection (OIL-ESI) instead of transforaminal ESI. We treated a
patient with OIL-ESI instead of transforaminal ESI. Patient was symptomatic improved
at postoperative visits. Based on our findings, OIL-ESI may be a suitable alternative to
transforaminal ESI.
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Epidural steroid injection (ESI) is an effective treatment
method for patients with low back pain and lumbosacral
radiating pain. It relieves symptoms by injecting anti-inflam-
matory medication into the perineural environment of the
affected nerve root. It can be performed via transforaminal,
interlaminar, or caudal approaches. Transforaminal ESI
is widely used as it has low risk of dural puncture and can
effectively deliver a relatively small amount of the drug to
inflamed sites via the ventral epidural space [1]. However, in
some postoperative states, the transforaminal route may be
difficult due to the presence of rods, pedicle screws, and bone
harvests for posterior lumbar interbody fusion. Sometimes,
serious complications, such as spinal cord injury and spinal

infarction, have also been reported [2]. For these reasons,

various treatment methods have been proposed that offer re-
duced complications, are safe, and have comparable efficacy
to that of transforaminal ESI 3-5].

In this report, we describe our successful experience using
oblique interlaminar lumbar epidural steroid injection (OIL-
ESI) to treat patient with low back pain and lumbosacral ra-

dicular pain, and a literature review.

CASE REPORT

An 82-year-old female patient who had undergone poste-
rior lumbar interbody fusion in the L4-L5-S1 region eighteen
years ago was admitted to our pain clinic. She complained

of pain in the lower back and left lower extremity associated
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with left lower extremity radicular pain and paresthesia in the
L5 dermatome. The patient also complained of gait distur-
bance and intermittent claudication and her numeric rating
scale (NRS) score for pain was 9/10. The physical examina-
tion revealed positive straight leg raise test results in the left
lower extremity and tenderness in the third, fourth, and fifth
lumbar transverse process areas.

Prior to her admission to our clinic, the patient underwent
medial branch block and caudal epidural block at a local
clinic; however, since her symptoms did not improve, facet
joint syndrome due to postoperative junctional problems
was excluded from the diagnosis. A lumbar spine computer
tomography (CT) was obtained, the results of which she pre-
sented to us at the time of her admission. Although the CT
did not show any distinct nerve compression caused by the
screws, the patient was exhibiting symptoms of neuropathy,
such as severe leg numbness.

Initially, we planned to administer a caudal epidural block
with associated oral medication. With the patient in prone
position, and after local infiltration with lidocaine 1% at the
sacral hiatus, a 22-G Tuohy needle (Hakko, Nagano, Japan)
was inserted into the sacral canal. Once the needle reached
the ventral wall of the sacral canal, 3 ml of iopamidol was in-
jected. When we observed the dispersion of contrast into the
epidural space in real-time fluoroscopic anteroposterior (AP)
imaging, the contrast was not dispersed up to the S1 level (Fig.
1). After confirming negative dispersion of contrast into ves-
sels, dexamethasone 5 mg and hyaluronidase 1,500 IU, mixed
with 20 ml of lidocaine 1%, was injected into the epidural

space.
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At the patient’s clinic appointment 1 week later, she stated
that her left lower extremity pain and paresthesia on L5 der-
matome did not improve. Therefore, we planned to admin-
ister transforaminal ESI at the L4-L5 level. The patient was
given full knowledge of the risks involved, including radiation
exposure, probable adverse effects, and the alternatives, and
subsequently provided consent. An initial AP fluoroscopic
image was obtained to identify the level of the intervertebral
disc and interlaminar space with the patient in a prone posi-
tion and a pillow placed under his abdomen.

Under sterile conditions and after local infiltration with
lidocaine 1%, a 22-G, 100-mm Quincke needle (Hakko Co.
Ltd, Japan) was inserted at the level of disc pathology using
the AP view and then an oblique orientation of the fluoros-
copy to achieve the ‘Scotty Dog’ appearance of the lumbar
spine. It was then directed until the needle tip was in the
posterior and superior aspect of the intervertebral foramen,
as reviewed on lateral imaging, and in line with the pedicle
on AP view. However, the needle was not advanced into the
intervertebral foramen due to rods, pedicle screws, and bone
harvests for posterior lumbar interbody fusion. Therefore,
we switched to the oblique interlaminar route for ESI (Fig.
2). After the patient gave informed consent and under sterile
conditions and after local infiltration with lidocaine 1%, a 22-
G, 80-mm Tuohy needle (Hakko Co. Ltd, Japan) was inserted
at the location of disc pathology (L4-L5 interlaminar space).
For the oblique interlaminar approach, fluoroscopy was
oriented right obliquely 15 degrees in the caudocephalad
direction to achieve the ‘Scotty Dog’ appearance. The needle

was advanced in a slight cephalad direction toward the left

Fig. 1. Fluoroscopic images of con-
trast spread after caudal epidural
block. (A) Anteroposterior view of
contrast spread. (B) Lateral view of
contrast spread. Arrowhead: con-
trast spread in the epidural space.
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1. Transforaminal approach
2. Oblique interlaminar approach

Fig. 2. Comparison of transforaminal versus oblique interlaminar approach. (A) Needle entry points of transforaminal approach ver-
sus oblique interlaminar approach. (B) Initial needle entry point of right transforaminal approach. (C) Initial needle entry point of right

oblique interlaminar approach.

Fig. 3. Fluoroscopic images of contrast spread after oblique interlaminar approach. (A) Initial entry point of right oblique L5-S1 in-
terlaminar approach. (B) Anteroposterior view of contrast spread. (C) Lateral view of contrast spread. Arrow: a 22-G, 80-mm Tuohy

needle, Arrowhead: contrast spread in the epidural space.

most lateral part of the interlaminar opening, as indicated by
the right oblique projection on fluoroscopy. The needle was
inserted into the left side of the epidural space using the loss
of resistance to saline technique and the oblique orientation
of the needle was maintained throughout the procedure.
Once the needle was in position, and after negative aspira-
tion for cerebrospinal fluid and blood, iopamidol (Pamiray
300; Dongkook Pharm. Co. Ltd., Korea) was injected using
real-time, continuous fluoroscopy for the entire 3 ml volume
of injectate and images were obtained in the lateral and AP
projections (Fig. 3). This was monitored to confirm spread of

contrast and to verify that no contrast medium entered the
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intravascular, subarachnoid, subdural, or intradiscal spaces.
Lateral images were taken to evaluate the ventral epidural
space. Perineural and segmental spread were also visualized
in the AP view. After epidural space confirmation, dexa-
methasone 5 mg and hyaluronidase 1,500 IU, mixed with 4
ml lidocaine 1%, was injected into the epidural space.

The patient stayed at the day clinic for 30 min for observa-
tion and she was discharged without any neurologic compli-
cations. When she visited the clinic 1 week after the proce-
dure, there was still slight radiating pain (NRS score = 5/10
pain). Two weeks later, the patient received an additional
OIL-ESI. After 1 month, the patient reported only slight pain
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(NRS score = 3/10 pain).

DISCUSSION

Epidural steroid injection is an effective treatment method
for patients with low back pain who do not respond to con-
servative treatments [1]. The mechanism of low back pain
with radiculopathy was originally thought to be associated
with direct pressure on nerve roots caused by herniated discs
and/or spinal stenosis. However, currently inflammatory
response and various inflammatory events, in addition to
mechanical pressure, have been reported as the major causes
of radiculopathy [6,7]. A previous study reported that phos-
pholipase A2 activity at the site of lumbar herniated inter-
vertebral discs increased 100,000-fold compared with that in
other tissues [8]. Phospholipase A2 liberates arachidonic acid
from cell membranes, which produces prostaglandin and
leukotriene inflammatory mediators [1]. Steroids inhibit this
inflammatory response by inhibiting phospholipase A2 [9].
Meanwhile, the treatment result of hyaluronidase on post-
spinal surgery syndrome patients with pain, which is caused
by epidural fibrosis due to dissolving of the connective tis-
sues, has been reported. Rahimzadeh et al. [10] reported that
adding 1,500 IU of hyaluronidase to epidural steroid injection
proved to be effective for post-spinal surgery syndrome pa-
tients. Moreover, although few studies have reported allergic
reactions during epidural injection of hyaluronidase, such
reactions were rare and not fatal. Consequently, it was used
in this case based on our determination that hyaluronidase
could improve the dispersion of the medication by reducing
tissue swelling [10,11].

The effectiveness of ESI treatment depends on steroids
reaching the nerve root lesion. Most patho-physiologies ex-
ist in the ventral epidural space where interactions between
discs and the dura mater occur. Thus, the primary goal of
ESI for low back and radiating leg pain is ensuring that the
injected drugs reach the ventral epidural space and dorsal
root ganglion [12,13]. There are differences among these 3
approaches. The interlaminar route is safe, easy to use, and
requires smaller amounts of the drug than dose the caudal
route. The transforaminal route is target-specific; hence, it
uses the least amount of the drug. The caudal route is safe
and the easiest to perform among the 3 routes, but requires

the largest amount of the drug to reach the lesion [1].
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Transforaminal ESI is the favored method for approaching
the ventral epidural space. It has the highest potential for de-
livering the drug to the ventral epidural space compared with
interlaminar and caudal epidural steroid injections. A previ-
ous study reported that only 36% of the drug injected via in-
terlaminar ESI reached the ventral epidural space [14]. Trans-
foraminal ESI offers many advantages over the interlaminar
route such as reduced risk of dural puncture, injection of the
drug closer to the nerve root where the lesion is located, de-
livery of the drug to the ventral epidural space, and less drug
required compared with other routes.

In addition to mild complications following transforaminal
ESI, such as temporary increase in low back pain, headache
and blood sugar elevation [15], serious complications (e.g.,
spinal cord infarction) have also been reported [2]. Relative
to the number of times that transforaminal ESI is performed,
such complications are rare but cannot be overlooked due
to their potentially serious consequences. Based on reports
of these serious complications, the efficacy, safety, and ap-
proaches of this treatment should be re-examined and new
treatment methods developed to address these concerns.

There are few studies that have attempted ventral epidural
ESI into the interlaminar epidural space. Previous one study
divided patients with low back pain into parasagittal and
transforaminal ESI treatment groups, and reported spread of
contrast media into the ventral epidural space in 100% and
75% patients who had undergone interlaminar parasagittal
and transforaminal approaches, respectively [3]. The other
study compared the results of positioning the catheter tip on
the ventral or dorsal spinal nerve via retrograde interlaminar
ventral epidural injections and reported no difference be-
tween the two groups [4]. Another study performed epidural
perineural injection for treating lumbar radicular pain and
reported that the procedure was effective [5]. Basically, epi-
dural perineural injection has the same needle approach as
OIL, OIL approach found a needle entry point using fluoros-
copy and this is an advantage of the OIL approach. The OIL-
ESI allows fluoroscopic guided needle approach by identify-
ing the needle entry point, which it is more precise procedure
than epidural perineural injection.

In the presented case, OIL-ESI was performed on a patient
with low back pain accompanied by lumbosacral radicular
pain. Following treatment, the patient reported significant

reduction in NRS scores. In the case, the transforaminal ap-
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proach was attempted since the initial caudal approach was
not effective. However, the procedure was difficult due to the
history of surgery. Where the patient had a surgical history,
selective nerve root block using the spring-guide catheter
(Racz catheter) or injection with epiduroscopy may have
been a good alternative. However, neither method was opted
for as the first choice due to relatively high cost. In addition,
because the patient was in extreme pain at the time, pain
management was critical. Consequently, we performed the
OIL approach despite the risk of dural puncture or infection.
In post-spinal-surgery patients, the OIL approach should be
carefully assessed before selection of this method. This use-
ful approach can be employed when the transforaminal ap-
proach is difficult to perform due to anatomical deformity.

While transforaminal ESI is simple and easy to perform
manually, placement of the nerve block needle may be dif-
ficult due to abnormalities in the intervertebral foramen
caused by intervertebral foraminal stenosis, spondylolisthe-
sis, scoliosis, or surgical history. Therefore, OIL-ESI should
be considered in cases where the transforaminal route may
not be feasible due to anatomic deformation in the lumbar
region.

OIL approach is a part of the interlaminar approach and
has a lower risk of spinal cord infarction compared to the
transforaminal approach; however, there is a risk of dural
puncture and nerve injury. The OIL method uses an ap-
proach from the opposite direction, and thus, the possibility
of dural puncture and nerve root injury could not be dis-
missed. However, the loss of resistance to saline technique
was used while checking the epidural needle depth via fluo-
roscopic lateral view to reduce the risk. In the OIL approach,
the needle is inserted more laterally and obliquely than in
the traditional interlaminar approach, and as a result, drugs
are expected to be delivered more readily into the ventral
epidural space than by the traditional approach. Currently,
there are many on-going studies that are collecting cases for
comparative studies between the OIL and interlaminar ap-
proaches. The OIL technique may be slightly more difficult
than the traditional interlaminar approach. However, since
this method is indicated when transforaminal ESI is difficult,
the OIL technique offers enough advantages for consider-
ation.

In post-spinal-surgery patients, the OIL approach should

be carefully assessed before selection of this method. This
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useful approach can be employed when the transforaminal
approach is difficult to perform due to anatomical deformity.
OIL is a modified interlaminar approach, and therefore, the
adverse event profile is also predicted to be similar to that
of the interlaminar approach. However, large-scale clini-
cal studies are required as this approach is a relatively new
method.

In conclusion, OIL-ESI is a good alternative that shows ef-
ficacy similar to the transforaminal approach by delivering
medications to the ventral epidural space and can be used
instead of transforaminal ESI in patients with lower back
pain concerned about severe adverse events (e.g., spinal cord
infarction) or when transforaminal ESI is difficult to perform

due to anatomical deformities.
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