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An Analysis of the Contrast Patterns of Lumbar Transforaminal Epidural Injection

Sae Young Kim, M.D.*, Kyung Ream Han, M.D.T, and Chan Kim, M.D."

*Pain Clinic, CHA General Hospital, College of Medicine, Pochon CHA University, Seongnam, fDepartment of
Anesthesiology and Pain Medicine, Ajou University Hospital, College of Medicine, Ajou University, Suwon, Korea

Background: Lumbar transforaminal epidural injections (LTEIls) have been utilized in the treatment of radicular
pain, and LTEls have the advantage of target-specificity. However, there have not been enough studies on the
contrast patterns in LTEls with using fluoroscopy, The purpose of this study was to evaluate the spreading
epidural contrast patterns that are seen during real-time fluoroscopic guided LTEls,

Methods: A total of 131 patients who underwent fluoroscopic guided LTEls were studied, The inclusion
criteria were those patients with low back pain and/or lower extremity pain that was caused by a herniated nucleus
pulposus, lumbar spinal stenosis, failed back surgery syndrome, and herpes zoster-associated pain, We classified
the contrast patterns in regard to the contrast flow spreading to the nerve root and/or the unilateral, bilateral
or cylinderic type of epidural spreading on the AP view of the fluoroscopy and the ventral or dorsal epidural
filling on the lateral view, In addition to the pattern analysis, we evaluated the range of contrast spreading from
the cranial to the caudal epidural filling and the incidence of an intravascular flow pattern,

Results: Epidural spreading was seen in 126 cases (96.2%) of the total patients through the nerve root,
Ventral spreading occurred in 120 cases (952%), On the AP view, a nerve root with unilateral, bilateral and
cylinderic epidural filling was noted for 108 (85.7%), 9 (7.1%) and 9 (7.1%) cases, respectively, The contrast
spreading to vertebral segments was smaller for the patients with lumbar spinal stenosis and failed back surgery
syndrome than for the other groups (P < 0.0083), The incidence of intravascular injection was 11.1% (14/126).

Conclusions: LTEls using fluoroscopic visualization provided excellent assessment of the ventral epidural filling
as well as nerve root filling. However, unilateral epidural spreading was prominent for the LTEls, (Korean J
Pain 2008; 21: 217-223)
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Fig, 1. Oblique (A)
0 clock” position inferior to the pedicle (B) and anterosuperior aspect of the neural foramen (C).

, anteroposterior (B),
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and Lateral (C) images with fluoroscopy demonstrates proper needle position at the “6
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Fig. 2. An anteroposterior view
with  fluoroscopy shows only
nerve root filing (Grade 0) (A),
nerve root with unilateral epi-
dural filing (Grade 1) (B), nerve
root with bilateral epidural
filing (Grade 2) (C), and nerve
root with cylinderic epidural
filing (Grade 3) (D).
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Table 1, Demographic Data and Pain Scores in the Study Patients
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Disease Group H (n = 61) Group S (n =17) Group F (n = 15)  Group O (n = 38) Total (n = 131)
Sex (M/F) 21/40 5/12 5/10 15/23 46/85
Age 547 + 138 712 + 71 588 + 111 527 + 1568 566 + 146
VASpre 65+ 12 65 + 07 73 + 05 71 £ 07 68 + 09
VASpost 41 + 09" 48 + 08" 63 + 08" 52 £ 1.1* 50 + 12*

“P value < 0,05 between VASgye and VASp.s. Values are mean =+

SD or number of patients, Group H: patients with herniated

nucleus pulposus, Group S: patients with spinal stenosis, Group F: patients with failed back surgery syndrome, Group O: patients
with otherdiseases, VASpre: Visual analogue scale (VAS) at pre-procedure, VASpost: VAS at 1 week after the procedure,



Table 2, Radiographic Pattern in the Study Patients
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Group H Group S Group F Group O  Total
(h=61) (n=17) (n =15 (n =38 (n = 131)

Grade 0 1 (08) 2(15 2(15 0 (0.0 5(3.8)
Grade 1 47 (359) 15 (11.5) 11 (8.4) 35 (26.7) 108 (82.4)
Grade 2 8 (61) 0(0.0 108 1(0.8) 9 (6.9
Grade 3 538 0(00 1(08 3(23) 9 (6.9

Values are number of patients (%), Group H: patients with
herniated nucleus pulposus, Group S: patients with spinal
stenosis, Group F: patients with failed back surgery syndrome,
Group O: patients with other diseases. Grade 0: Only nerve
root filing, Grade 1: nerve root with unilateral epidural filling,
Grade 2: nerve root with bilateral epidural filling, Grade 3:
nerve root with cylinderic epidural filling.
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Table 3, Vertebral Spreading Range of Contrast Mixture in
the Study Patients

Cephalad Caudad Total

spreading spreading spreading

segment segment segment
Group H 145 £ 075 165 £ 070 310 £ 093
Group S 122 £+ 109 122 £ 083 244 £ 124"
Group F 100 £ 000 075 £ 050 175 £ 050
Group O 237 £ 177 163 £ 076 400 £ 198
Total 173 £+ 132 155 £ 075 329 £ 153

*P value < 0,0083 compared to values with Group O, Values
are mean = SD or number of patients, Group H: patients with
herniated nucleus pulposus, Group S: patients with spinal
stenosis, Group F: patients with failed back surgery syndrome,
Group O: patients with other diseases,
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