Preventing Positioning-related Brachial Plexus Compression in Posterior Thoracolumbar

Instrumentations: The Role of Upper Limbs SSEPs Monitoring
Tobias A. Mattei MD; Christopher Sungwoon Hong BA; John-Paul Sumaquero EEG/EP T
Brain & Spine Center - InvisionHealth/Kenmore Mercy Hospital - Buffalo/NY

Ay

Introduction
Peri-operative positional
neurophysiological changes in
the upper limbs as identified
by somatosensory evoked
potentials (SSEPs) monitoring
have been more extensively
studied in anterior surgical
approaches to the cervical
spine (1), with a reported
incidence of approximately
1% of patients, and most
commonly affecting the
brachial plexus. However, the
true incidence and exact
clinical implications of
positional SSEPs changes of
upper limbs during posterior
thoracolumbar
instrumentation surgeries is
unknown in the literature.

Methods

Prospective analysis of
neurophysiological traces
during posterior
thoracolumbar
instrumentations performed
between July 2014 and March
2015 in which intra-operative
SSEPs monitoring of upper
and lower limbs (either along
or in conjunction with MEPs)
were employed. ACNS
Guideline 11B was referenced
to record UE SSEP Peripheral
(N9), Far Field (P14/N18) and
Near Field (N20/P22)
potentials along the Caudal
Medial Lemniscal System

Results

In 2/15 (13%) of cases of
thoracolumbar fusions,
intermittent changes in SSEPs
in one of the upper limbs
related to brachial plexus
compression were identified.
Although one case involved a
long posterior instrumentation
(T10 to sacrum) in a patient
with severe scoliosis (> 350 of
lumbar curve) and a BMI >
30, the other case involved a
single level TLIF in a young
non-obese patient. In both
patients, the changes
completely resolved after
relieving the axillary pressure
from the thoracic pad of the
Jackson table and/or releasing
the affected arm. No sensory
or motor neurological changes
were observed in the
immediate post-operative
period and at 6-month follow-

up.
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1st row: Baseline traces showing
bilateral N9 potentials in the Erb’s
derivation. 2nd row: Bilateral loss
of peripheral signals and
decrease in subcortical and
cortical obligate peaks. 3rd row:
After repositioning of the affected
upper limb, peripheral potentials
returned. However there was a
persistent decrease in subcortical
and cortical channels. 4th row: At
close bilateral peripheral
potentials were already back to
baseline.

Conclusions

Our data suggest that,
although neurophysiological
monitoring may not be
necessary for every posterior
spinal thoracolumbar
instrumentation, in those
cases in which it is employed
(either for monitoring of
pedicle screw placement or for
monitoring of spinal cord
function), placement of
electrodes and continuous
monitoring of upper limbs
SSEPs (in addition to lower
limbs) is recommended, as it
may enable detection of early

signs of brachial plexus
compression, possibly
reducing the rates of

positioining-related surgical
complications (2,3). Acute
absence of Peripheral N9
potential coinciding with
global decreases in subcortical
and cortical signals
constitutes a reliable alarm
criteria for possible brachial
Plexus/positional changes in
intra-operative neuro-
monitoring. According to our
surgical experience, SSEPs
monitoring of upper limbs
may play an essential role in
avoiding positioning-related
complications not only in long
thoracolumbar
instrumentations and those
involving prolonged intra-
operative time or obese
patients, but also in routine
single-level fusions for
degenerative conditions.

Learning Objectives

1.To understand that the role
of neurophysiological
monitoring of upper limbs in
preventing positioning-related
complications during posterior
spinal thoracolumbar
instrumentations is not well
characterized in the literature.

2.To acknowledge that, in
posterior approaches to the
thoracolumbar spine in which
neurophysiological monitoring
is employed, placement of
needles and continuous
monitoring of upper limbs (in
addition to lower limbs) is
recommended in order to avoid
positioning-related
complications related to
brachial plexus compression.
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