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Abstract

Some surgeons believe that intraoperative monitoring during cervical spine surgeries might be an expensive superfluous procedure. In this
paper, we would like to report an unexpected improvement in motor-evoked responses amplitude, immediately after the cervical spinal cord was
decompressed. The patient showed remarkable improvement directly post-operatively and multiple conclusions were drawn in this case. Surgical
spinal cord decompression can result in the reversal of neurological deficits and should be implemented whenever possible; in addition, surgical
decompression successfully relieves the pressure on the cord and triggers the opening of the channels, which will lead to re-conduction through the
nodes of Ranvier. Most importantly, spine surgeons should perform spinal decompression surgeries instantaneously to achieve better results and
avoid any irreversible injury to the spine. We concluded that spine surgeons should embrace the concept of monitoring techniques and adequately
interpret intra-op records for better decision-making during surgery in order to yield safe and favorable surgical outcomes.
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Introduction

Some medical professionals consider intraoperative monitoring
during surgery on the cervical spine an unnecessary and expensive
procedure. Several authors reported their observation that
intraoperative improvement in the motor-evoked potentials (MEPs)
correlated with a more favorable postoperative clinical outcome
[1,2]. We would like to report an unexpected improvement in
motor-evoked responses amplitude, immediately after the cervical
spinal cord was decompressed.

Case Report

The patient is a 74-year-old male who presented with an
incomplete traumatic spinal cord injury and a C3-C4 fracture-
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dislocation. He had undergone C2-C6 posterior decompression
and fusion a few weeks prior to the presentation, which resulted
in minimal post-operative motor improvement but ongoing diffuse
upper and lower extremities numbness and significant spastic gait
and imbalance and continued to complain of left-sided hemiparesis
and spasticity. On physical examination, he was found to have
generalized hyperreflexia and bilateral Hoffman and Babinski
signs. Magnetic Resonance Imaging (MRI) of the cervical spine
showed prior posterior decompression, fracture dislocation, with
perched facets, and anterolisthesis at C3-C4, with upward migrating
fragment posterior to C3 vertebral body. The patient underwent
a standard anterior cervical discectomy and fusion surgery. The
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procedure involved cutting the annulus fibrosis, removing the disc
material, and drilling down the anterior lip of C3. Later, an insertion
was made, using distraction pins, for disc space distraction, and the
removal of osteophytes was performed along with the removal
of the posterior longitudinal ligament. The superior and inferior
endplates were shaved, and the migrated disc fragment, posterior
to the vertebral body of C3, was removed. Following the removal
of the migrated disc fragment, a relaxed dura was observed, and
spinal fusion was executed using a divergence cage.

After the surgery, examination revealed decreased arm

numbness and partial improvement of the left-sided paresis.
Intraoperative sensory (SEP) and MEP were performed during
the surgical procedure. The posterior tibial SEPs remained stable,
symmetrical, and unchanged throughout the operation. The right
MEP, recorded from the extensor halluces longus muscle, had
a stable latency and amplitude compared to the preoperative
baseline, while the left MEP had a very small amplitude at the onset
of the surgery (160 microV). Two hours after the procedure started
and when the surgeon was removing the migrated disc fragment,
the MEP amplitude increased by 700% to 1123 microvolts at the
same magnetic stimulation of the brain (160 volts) (Figure 1).
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Figure 1: Intraoperative motor evoked responses throughout the surgical procedure. Electrical stimulation at Cz-Fz with needle recording
from the abductor halluces longus muscles bilaterally. Stimulation intensity: 160 v, duration: 0.5 ms. Amplitude of the response 5 mv / division.
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Figure 2: Pre and post-fluoroscopy.
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Discussion

The administered anesthesia dose remained stable throughout
the procedure, and no physiological changes were observed intra-
operatively. The changes in motor-evoked responses (MEPs)
were limited to the left leg and not the right, indicating that they
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occurred due to the alleviation of the conduction block at the site of
the insult. These changes were noticed instantaneously, ruling out
remyelination or axonal sprouting as the cause. Instead, they are
attributed to the opening of previously blocked sodium channels at
the nodes of Ranvier, caused by focal compression and local edema
[3,4].
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This case and its results lead to several important conclusions.
Firstly, surgical spinal cord decompression can lead to the reversal
of neurological deficits and should be pursued whenever feasible.
Although the improvement may not be immediately evident post-
operatively, the normalization of motor-evoked responses during
surgery indicates potential clinical improvement. Voulgaris et
al. demonstrated significant recovery from motor dysfunction at
one-year follow-up in 17 patients who experienced a greater than
50% increase in MEP amplitude during 25 lumbar laminectomies
for lumbar spinal canal stenosis [5]. Similarly, Wang et al. revealed
that improvements in MEP amplitude after cervical spine
decompression are indicative of a favorable prognosis in patients
with cervical compression myelopathy [6]. Secondly, this study
highlights the importance of extending surgical decompression to
its limits, ensuring complete relief of compression on the spinal
cord. By doing so, the opening of channels and re-conduction
through the nodes of Ranvier can be triggered. We hypothesize that,
in conjunction with intraoperative neuro-monitoring, deliberate
efforts to decompress the areas both cephalad and caudal to the
segmental compression site should become a fundamental practice
in anterior cervical decompression. Failure to reach this critical
point in decompression could result in procedural failure.

Thirdly, intraoperative MEP monitoring should be performed
in all spinal cord surgeries to detect and attempt to reverse any
asymmetry or pathology noticed at baseline. Collaboration between
the surgeon and the electrophysiologist is vital in achieving this
goal. Implementing MEP monitoring intra-operatively ensures that
subtle changes, which may result in future clinical improvement,
are detected and addressed. The benefits of MEPs in assessing the
functional integrity of descending motor pathways, from the motor
cortex to peripheral muscles, have been recognized by Park and
Hyun [7]. Lastly, surgical decompression of the spinal cord should
be performed without delay as the changes we observed, in this
case, could not have occurred if the decompression was delayed
and the injury would have become irreversible. Intraoperative
monitoring should be performed in all spine surgeries for a safer
and better surgical outcome.

Finally, the findings of this case report are specific to the
individual patient described and may not be broadly generalizable
to all cases of cervical spinal cord compression. The purpose of this
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case report is to highlight a unique improvement in MEPs following
surgical decompression and the potential implications of such
findings. Furthermore, we suggest the need for further research
involving larger patient cohorts to establish the broader clinical
relevance and applicability of these observations.
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