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The use of seated positioning for the performance of a fluo-
roscopically guided transforaminal lumbar epidural injec-
tion is presented.  An 81 year old gentleman presented with
a lumbar radiculopathy with radiographs demonstrating fo-
raminal stenosis arising in the setting of offending disc pa-
thology, multilevel and advanced central canal compromise,
and a scoliotic deformity.  He was unable to tolerate prone
positioning secondary to radicular pain.  A seated approach
allowed for the patient to remain comfortable, and a satis-

factory epidurogram was observed.  Comparative images
of the L4 transforaminal injection performed in the prone
and seated position may be consistent with an increased
foraminal cross sectional area in the seated and forward
flexed posture.
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Epidural injections for the treatment of lumbar and radicu-
lar pain have been described in the literature since 1901
(1). Injection of corticosteroids into the epidural space as
a treatment of lumbosacral radicular pain was initially de-
scribed in 1952 (2). Epidural injection can be achieved
through a caudal, translaminar, or transforaminal approach
(3). Translaminar injections without fluoroscopic guidance
are typically performed with the patient in the lateral de-
cubitus or sitting position (4). Fluoroscopically guided
transforaminal lumbar injections are commonly performed
with the patient prone (5). We present a seated fluoroscopi-
cally guided transforaminal lumbar injection approach,
which has been employed in a severely stenotic patient
who proved unable to tolerate prone positioning.

CASE REPORT

We report the case of an 81-year old gentleman who ini-
tially presented with the chief complaint of right lower limb
pain.  His symptoms began 12 days prior to his visit while
performing repetitive bending and lifting maneuvers dur-

ing gardening.  His treatment prior to this visit included an
oral steroid taper, increasing dosages of oral analgesics, a
home TENS unit, and continuing physical therapy efforts.
His chief area of discomfort was noted to affect the ante-
rior thigh, generally terminating at the knee.  He described
parasthesias and numbness affecting the anteromedial calf.
His visual analogue score ranged from 8 to 10.  His symp-
toms were exacerbated by prolonged standing and some
relief was realized with forward flexed postures.  He had
been utilizing a walker over the past week as well as a
patellofemoral brace with lateral hinges.  He described a
complete discontinuation of his previous regular swimming
and resistance training regimen.  His sleep was regularly
interrupted by lower limb pain.

His medications included Prevacid, Proventil,
Flomax, OxyContin, and methylprednisolone.  His past
medical history was significant for benign prostatic hyper-
trophy, asthma, peptic ulcer disease and an arrhythmia.  He
had received a permanent pacemaker, and multiple prior
skin biopsies revealed benign lesions.  He specifically de-
nied bowel or bladder incontinence and reported no con-
stitutional symptoms.  He described no history of endo-
crine illness.  His respiratory status had been stable.  The
patient was a non-smoker, married with two children, and
continued to work part time as a physician.

On physical examination, the patient’s height was 6’0”,
weight 180 lbs., pulse 72, respirations 18.  Anterior thigh
atrophy was noted on the right where muscle girth mea-
sured 18 cm proximal to the mid-patella was 42cm on the
right and 44.5 cm on the left. Distal pulses were intact.
Passive range of motion of the right hip was not pain pro-
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voking.  Pelvic rocking and sustained hip flexion maneu-
vers resulted in lumbar pain.  A reverse straight leg raise
maneuver was avoided, and a straight leg raise maneuver
resulted in terminal range buttock pain.  Toe walking was
performed with difficulty on the left, and heel and tandem
walking were performed with a balance deficit.  Sharp sen-
sation was diminished over the right anteromedial calf.  A
left patella reflex was graded 2/4 and the right was absent.
The left Achilles reflex was absent and the right trace.
Plantar responses were downward going and no clonus was
observed.  Right knee extension strength was graded 4/5,
ankle dorsiflexion 4+ to 5-, hip flexion 3+, extensor hallucis
4+, and hip abduction 4+.  Active lumbar extension and
side bending were limited to approximately 10 degrees
secondary to thigh pain.

Plain radiographs of the lumbar spine demonstrated a
marked lumbar kyphoscoliotic deformity with an apex at
L3, partial lumbarization of the S1 body, and aortic sclero-
sis.  A multiplanar reformatted lumbar CT revealed a grade
II/III spondylolisthesis at L5-S1, a grade I spondylolisthe-
sis at L4-5, a vacuum disc at L3-4, moderate to severe
central stenosis at L3-4 arising in the setting of protruding
disc material and advanced posterior element arthrosis, a
right posterolateral and foraminal disc protrusion at this
level noted to markedly compromise the neural foramen,
severe central stenosis at L4-5, with similar foraminal disc
pathology to the right at this level, and moderate central
stenosis and thecal sac compromise at L5-S1 arising from
a central protrusion.

Our impression following his initial evaluation was that
the patient was experiencing symptoms arising from a lum-
bar radiculopathy of L4 and potentially L3 origin.  While
his predominantly proximal lower limb weakness may have
been consistent with an L3 radiculopathy, his anteromedial
calf complaints were more consistent with L4 involvement.
Combined root pathology could be explained by his fo-
raminal disc pathology to the right at both L3-4 and L4-5.
Alternatively, the lateral disc lesion and advanced central
stenosis at L3-4 could similarly affect both the L3 and L4
roots.  The patient did not wish to proceed with
electrodiagnostic testing.  Additionally, the relative acuity
of his presentation may have resulted in a less diagnostic
needle exam of the lower limb.  Rather than employ diag-
nostic selective spinal nerve injections, it was decided to
proceed with therapeutic transforaminal injections at the
L3 and L4 levels.  A flexion based spine stabilization pro-
gram was initiated and strengthening of the hip flexors and
knee extensors was to be graduated as his symptoms al-
lowed.  It was our plan to taper his oxycodone following

the introduction of injections.  We wished to avoid surgery
if at all possible, as his case would require a more exten-
sive multilevel decompression and likely stabilization pro-
cedure.

His first injection was performed four days later.  Posi-
tioning proved difficult, as the patient experienced thigh
pain when attempting to lie prone.  We were able to achieve
adequate oblique and postero-anterior (PA) imaging with
the patient in a partial lateral decubitus position.  To mini-
mize procedural time, both the L3 and L4 needles were
placed during oblique imaging and then further advanced
with PA visualization.  The resultant epidurogram during
L4 injection is demonstrated in Fig. 1.  Some cephalad
spread along the medial pedicular border was noted with
less contrast appreciated foraminally beneath the pedicle.

Fig. 1.  Prone position right L4 epidurogram and
spinal needle approaching right L3 foramen.

Fig. 2.  Patient demonstrated in seated and for-
ward flexed position for performance of fluoro-
scopically guided transforaminal lumbar injec-
tion.
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Most contrast was observed to spread in the more lateral
foramen and extraforaminally. With further needle advance-
ment, the patient began to experience limb discomfort.  This
dye pattern, particularly in the setting of a suspected of-
fending foraminal disc, was considered satisfactory.  In-
terestingly, during the L3 injection, his anterior thigh com-
plaints were transiently reproduced in a concordant fash-
ion with the introduction of injectate.  This was the first of
two therapeutic injections at L3 and L4, which resulted in
one year of symptomatic relief.

After this period of time, following a lifting maneuver, the
patient experienced a symptomatic recurrence, which was
less pronounced than his initial episode.  An additional
injection was scheduled.  This time, the patient was unable
to achieve prone positioning and tended to curl in a fetal
position to avoid inciting his radicular thigh complaints.
We attempted to reverse the position of his head and feet
as well as modified decubitus postioning on the left and
right.  In the setting of the C-arm’s inability to revolve
beyond 120 degrees and the radio-opaque table bars, ad-
equate visualization could not be achieved.  At this point
we had the patient assume a seated and forward flexed
posture at the table end, which proved quite comfortable.
The axis of rotation of the C-arm was modified as depicted
in Fig. 2.  Adequate visualization was achieved. The re-
sultant epidurogram at the L4 level is demonstrated in Fig.
3, with noticeably more contrast remaining within the mid-
portion of the foramen.  This was the first of two injec-
tions, which has similarly resulted in an additional six
months of satisfactory relief.

DISCUSSION

Transforaminal injections at the level of the first sacral

nerve root were initially descried in the European litera-
ture in the 1950’s (2, 6). In 1971, Macnab (7) reported the
value of selective nerve root infiltration in the diagnosis of
radiculopathy, and the technique of transforaminal injec-
tions was further described by Tajima et al (8) in 1980 and
Derby et al (9) in 1993.

Lumbosacral transforaminal injections offer distinct tech-
nical advantages over the traditional translaminar or cau-
dal approach.  Transforaminal injections are performed with
fluoroscopic guidance.  The miss rate in non-fluoroscopi-
cally guided translaminar and caudal injections performed
by experienced clinicians has been estimated at 25-38%
(10, 11).  Fluoroscopy also allows the physician to detect
inadvertant intravascular injection which can occur in 8%
of lumbar and 21% of sacral injections without reliable
detection by aspiration or syringe inspection (12).  The
transforaminal approach allows for greater control of medi-
cation dispersal and the introduction of injectate immedi-
ately surrounding the affected nerve root (13)

In a study of 28 patients with severe lumbar radiculopathy
arising in the setting of foraminal disc pathology, 22 were
successfully treated with transforaminal injections with
relief documented for an average of 3.4 years (14). In a
prospective, randomized, double blind, controlled study
by Riew et al (15), a statistically significant response to
transforaminal injections was observed with 71% of pa-
tients in the treatment group avoiding surgical decompres-
sion.

The patient in this case presented to our office specifically
to review his candidacy for transforaminal injections as a
final nonsurgical treatment option.  His first series of in-
jections provided relief lasting for one year. Upon the re-
currence of less pronounced radicular pain, he was unable
to tolerate the prone positioning typically employed for
the transforaminal injection approach.  With a pronounced
scoliosis, multilevel listhesis, and advanced central canal
and neural foraminal compromise, the patient was only able
to tolerate seated positioning for subsequent injection pro-
cedures. His more acute foraminal disc pathology likely
contributed as a mechanical stressor, which prohibited him
for introducing the relative lumbar extension associated
with prone positioning.

The intervertebral foramen is shaped similar to an inverted
teardrop with its height and cross sectional area ranging
from 11 to 19mm and 40-160mm2 (16).  Dynamic imag-
ing studies have demonstrated a 12-19% increase in fo-
raminal cross- sectional area with flexion and a 15-23%

Fig. 3.  Right L4 epidurogram in seated position.
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reduction with extension (17,18).  Studies by Panjabi et al
(19) and Nowicki et al (20) suggest that degenerative spi-
nal segments with less inherent stiffness demonstrate en-
hanced kinematics and more pronounced dynamic forami-
nal stenosis with extension, lateral bending and rotational
maneuvers. More recent biomechanical studies have con-
firmed reduced foraminal dimensions not only with exten-
sion, but also with ipsilateral axial rotation and sidebending
(21).  In our patient with scoliosis and stenosis, seated
postioning may have resulted in increased foraminal di-
mensions through a relief of extension and rotational stres-
sors.  While a definitive statement can not be made re-
garding any change in our patient’s right L4 neural forami-
nal dimensions with seated positioning, his comfort level
and enhanced foraminal filling during contrast adminis-
tration may speak toward an increased cross- sectional area.
We describe this seated transforaminal approach as a means
of maximizing patient comfort and perhaps performing a
technically superior injection in individuals with severe
stenosis and radicular pain which prohibits them from
maintaining more traditional procedural positioning.
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