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Introduction

The two most common instrumentation methods for poste-
rior cervical fusion are fluoroscopy-guided pedicle screw
placement and lateral mass screw fixation. Because of the
technical difficulty and high screw misplacement rate, cer-
vical pedicle screw placement has limited application.1,2 The
use of a cervical lateral mass screw, on the other hand, is a

well-established technique due to its simplicity and low
complication rate. During posterior cervical instrumenta-
tion, neurovascular structures such as the vertebral artery,
nerve root, and spinal cord may be injured.3 We present a
case of mechanical irritation of the right C5–C6 nerve root
after cervical lateral mass screw fixation, which was identi-
fied and rectifiedwithvarious sequential surgicalmaneuvers
under continuous rawelectromyographic (EMG)monitoring.
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Abstract Posterior cervical instrumentation is used to treat a variety of cervical pathologies,
including cervical spondylotic myelopathy, severe canal stenosis, and degenerative
diseases. A 55-year-old man with severe cervical canal stenosis underwent a C3–C6
laminectomy and lateral mass screw fixation under general anesthesia. After lateral
mass screw fixation and rod placement on the right side, raw electromyography (EMG)
revealed irritative discharges in the right biceps brachii muscle. Following a suspicion of
irritation/mechanical stretching of the C5–C6 nerve root, a posterior foraminotomy
was performed on the right side as a rescue measure. The amplitude of raw EMG
irritative discharges in the right biceps brachii muscle decreased significantly after
posterior foraminotomy. Following rod reapplication with decreased rod lordosis, the
irritative EMG discharges were eliminated. Before implementing further measures,
posterior foraminotomy can be a crucial initial intervention for minimizing nerve root
irritation due to mechanical factors after cervical lateral mass screw fixation.
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Case Presentation

A 55-year-old man presented with walking difficulty for the
past 6 months. A clinical examination revealed a motor
power of 3/5 in all four limbs, as well as an upper limb
sensory deficit. Preoperative magnetic resonance imaging
revealed severe cervical canal stenosis with myelopathy at
the C3–C6 level (►Fig. 1). The patient was scheduled for
cervical lateral mass screw fixation under general anesthesia
with transcranial motor evoked potential (MEP) and raw
EMG monitoring. An awake oral fiberoptic tracheal intuba-
tion and awake prone positioning were performed due to
cervical myelopathy. After confirming baseline neurological
status in the prone position, 100mg of intravenous propofol
and 10mg of intravenous cisatracurium were administered
to induce anesthesia. The scalp corkscrew electrodes were
paced at the C3–C4 anatomical locations using the 10–20
electroencephalographic placement system for MEP moni-
toring. Needle electrodes were placed in the bilateral deltoid,
biceps brachii, flexor carpi radialis, and abductor pollicis
brevis muscles to record the compound muscle action po-
tential (CMAP) and spontaneous EMG activity. A propofol
target-controlled infusion of 4 µg/mL and a single bolus of
10mg intravenous morphine were used to maintain intra-
operative anesthesia, without administration of muscle
relaxants. After completion of cervical lateral mass screw
fixation at the C3–C6 levels under fluoroscopy, cervical
laminectomy was performed at the C3–C6 levels. Intermit-
tent MEP recordings were taken to ensure cervical cord
integrity during the process, and raw EMG was monitored
for cervical nerve root irritative discharges with the Med-
tronic (Dublin, Ireland) intraoperative neuromonitoring sys-
tem. The right rod was placed first and tightening of the rod
was done with screw tulips. The raw EMG recorded constant

irritative discharges in the right biceps brachii immediately
after rod placement on the right side (►Fig. 2A), indicating
mechanical irritation of the right C5–C6 nerve root. After
notifying the surgeon, the surgical field was irrigated with
warm saline, and the rodwas taken out. Despite allmeasures,
raw EMG irritative discharges in the right biceps brachii
muscle persisted. A posterior foraminotomy was performed
at the right C5 and C6 levels as a second measure, and the
amplitude of the irritative discharge (right biceps brachii) in
the raw EMG recording decreased immediately (►Fig. 2B).
The irritative EMG discharge in the right biceps brachii

Fig. 1 Preoperative magnetic resonance imaging (T2 sagittal)
showing severe cervical canal stenosis with myelopathy at the C3–C6
level.

Fig. 2 (A) Continuous raw electromyographic (EMG) recording showing irritative discharge in the right biceps brachii muscle after cervical
lateral mass screw fixation (C3–C6), laminectomy, and rod placement on the right side. (B) Continuous raw EMG recording showing significant
reduction in the amplitude of irritative discharge in the right biceps brachii after posterior foraminotomy. (C) Continuous raw EMG recording
showing the complete disappearance of irritative discharge in the right biceps brachii after rod reapplication with a lesser rod lordosis.
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muscle fully disappeared after the rod was reapplied with a
lesser lordosis than the prior contouring (►Fig. 2C). There
were no further irritative EMG discharges following bilateral
rod placement. The trachea was successfully extubated fol-
lowing an uneventful intraoperative course, and the patient’s
neurological assessment revealed baseline motor power.

Discussion

Following cervical lateral mass screw fixation and cervical
laminectomy, a rod is placed and final screw tightening is
performed. The nerve roots have an anteromedial location
with the cervical lateral mass screws after their correct
placement. The irritative discharges in the raw EMG can be
due to the vicinity of the screw tip with the nerve root or
stretching of the nerve root due to excessive cervical lordosis
following the rod placement. Immediate intraoperative iden-
tification and rectificationwith continuous raw EMG record-
ing is imperative to prevent postoperative neurological
complications. Intraoperative raw EMG monitoring is an
excellent modality to monitor nerve root integrity with
high specificity.4,5 We noticed the irritative EMG discharges
in the right biceps brachii muscle immediately after the right
rod placement. A significant reduction in the amplitude of
the irritative EMG discharge was noted following the right
C5–C6 foraminotomy. The C5–C6 nerve roots get stretched
due to the backward drifting of the spinal cord following
cervical laminectomy. Posterior foraminotomy is a standard
procedure to relieve cervical nerve root compression by
partial removal of the medial aspect of the facet joint.6

Posterior foraminotomy creates more space allowing the
roots to drift along with the spinal cord, thereby reducing
its stretching and mechanical irritation. A second measure
involved recontouring the rod and applying it to reduce
lordosis, which resulted in the complete disappearance of
the irritative EMG discharge. The foraminal height at the
apex of lordosis, which is typically at the C5–C6 level, is
opened up by reducing the rod’s lordosis.

Conclusion

Irritation of the C5–C6 nerve roots due to compression or
stretching can be anticipated after posterior cervical instru-

mentation. Upon completion of the procedure, re-instrumen-
tation may be required if mechanical compression or
stretching of the cervical nerve root is suspected based on
raw EMG. Posterior foraminotomy is a standard method to
relieve cervical nerve root compression. It can beperformed as
an immediate corrective measure if irritative EMG discharges
are noted following the completion of the cervical instrumen-
tation and this can even avoid a complete re-instrumentation.
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