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ABSTRACT

Background: Lumbar disc herniation is often associated with an inflammatory process. In this context,
inflammation has been considered a key factor in the modulation of pain. Here, we present a case of inflammatory
activity directly documented in a patient with a lumbar disc herniation.

Case Description: A 49-year-old male presented with progressive low back pain and left-sided S1 radiculopathy,

*Corresponding author: without a focal neurological deficit. The lumbar MR revealed a prominent herniated disc at the L5-S1 level,
Pablo Andrade, with compression of the left S1 root. The patient underwent a L5-S1 discectomy using a standard interlaminar
Department of Stereotactic approach. Although initially he was pain free, he required three additional operations to address recurrent pain
and Functional Neurosurgery, complaints. As research indicates that local inflammation contributes to neuropathic pain, we had the patient
University Hospital of Cologne, undergoes single-photon emission computed tomography (SPECT) imaging using technetium-99m-labeled-
Kerpener Str. 62, 50937 infliximab (an anti-tumor necrosis factor [TNF]-alpha monoclonal antibody) before a proposed fourth operation.

The SPECT study documented a strong signal at the site of the herniated disc, thus confirming the diagnosis of
a pro-inflammatory process involving the S1 nerve root. Nine months after the fourth operation, the patient was
pablo.andrade-montemayor@ pain free. Of interest, the second SPECT study in the now asymptomatic patient demonstrated no detectable/
uk-koeln.de residual signal at the operative/disc site.

Cologne, Germany.

Conclusion: Absence of a SPECT TNF-alpha signal in a pain-free patient following a lumbar discectomy
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Quick Response Code: INTRODUCTION

Several preclinical/clinical studies have shown the nociceptive action of pro-inflammatory
cytokines on nervous tissue reflecting how inflammation plays a role in the modulation of
pain.**7 We previously reported that tumor necrosis factor (TNF)-alpha levels, present in
biopsies from operated herniated lumbar discs, helped predict outcomes/postoperative pain
scores.["?] Here, we describe how in vivo inflammatory activity documented utilizing single-
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photon emission computed tomography (SPECT) imaging
(i.e., technetium-99m-labeled-infliximab) could Dbe
correlated with TNF-alpha levels before and after lumbar
disc surgery.

CASE DESCRIPTION

A 49-year-old male presented with progressive low back
pain and left SI radiculopathy in the absence of a focal
neurological deficit. The MRI scan revealed a large left-sided
disc herniation at the L5-S1 level that markedly compressed
the SI root. Following a bilateral interlaminar discectomy at
L5-S1, he was pain free. However, 2 months postoperatively,
the patient recurred in the same distribution. The new MRI
scan showed a small residual left-sided L5-S1 disc herniation.
He underwent discectomy again but only on the left side.
He was well for 5 years, at which point lower extremity
sciatica recurred in the same left-sided S1 distribution. The

Figure 1: Preoperative MRI showing the left-sided herniated
lumbar disc at the segment L5-S1 (arrows) on the sagittal (a) and
axial (b) views.

MRI scan now revealed a new large herniated disc again at
the same location. A third discectomy was performed, after
which symptoms resolved. However, 3 months later, he again
developed left S1 radiculopathy, where a new herniated disc
was revealed at the same level was [Figure 1]. To assess the
extent of increased local left-sided S1 inflammation, the
patient underwent a nuclear imaging scan (e.g., SPECT scan
using intravenous technetium-99m-labeled-infliximab-anti-
TNF-alpha monoclonal antibody).”! This study revealed a
highly elevated level of TNF-alpha activity at level L5-S1
indicative of a pro-inflammatory process. One day later, he
underwent a fourth surgery with extended decompression
at L5-S1 and posterior lumbar interbody fusion. At 40
postoperative months, the patient still reported a resolution
of his leg pain and required no further medication. At
this point, a second SPECT scan was performed, which
documented a complete resolution of inflammation at the
operative site [Figure 2].

DISCUSSION

Patients with different forms of chronic pain show increased
levels of local inflammation.*® Here, the SPECT scan
revealed a pro-inflammatory cytokine (TNF-alpha) located
specifically at the symptomatic left S1 site." Furthermore, we
documented that the patient’s resolution of pain correlated
with the absence of this marker on the postoperative SPECT
scan.

If these results were to be confirmed in larger cohorts, SPECT
scans could become another tool to reveal where surgery is
indicated, and when it has been effective.

Figure 2: (a) Positive distribution of technetium-99m-labeled-infliximab at the intervertebral space and the herniated disc in the spinal canal
before surgery. (b) Preoperative MRI showing the herniated disc at the L5/S1 level with intraforaminal sequester. (c) Negative distribution of
technetium-99m-labeled-infliximab at the intervertebral at the L5/S1 level or the spinal canal after surgery.
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CONCLUSION

With SPECT nuclear imaging utilizing technetium-99m-
labeled-infliximab, we were able to identify a focus of
inflammation at the site of a recurrent lumbar disc herniation
on the left at the L5-S1 level. When the pain disappeared, so
did the SPECT levels of TNF-alpha.
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