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ABSTRACT | INTRODUCTION: Transcranial magnetic stimulation (TMS) can be a particularly useful tool to assess the integrity of
corticospinal tract (CST) in post-stroke patients, based on the motor evoked potential (MEP) of which we can determine the extent
of brain damage and predict motor recovery after brain injuries. OBJECTIVE: To provide a practical guide to assess the functional
integrity of the CST in the hand area of primary motor cortex (Hand-M1) using single-pulse TMS. RESULTS: A step by step procedure
should be initiated with markings to find C3 or C4 from the 10-20 system, depending on which hemisphere is damaged, with the
proper coil positioning at a 45° angle for we to properly find the MEP navigating from the original point. If no potentials are evoked
at rest condition, MEP should be searched during a slight tonic contraction of the target muscle. If no voluntary movement can be
produced in the affected muscles, facilitated MEPs should be searched with an isometric recruitment of the contralateral homologous
target muscles. MEP will be considered absent if no visible muscle contraction is identified after the pulse. In addition, we can perform
MEP search with electromyographic recordings for a peak-to-peak signal analysis. CONCLUSION: We can use this practical guide to
assess the functional integrity of CST in Hand-M1 with single pulse TMS to consider a present or absent MEP and determine the extent
of brain damage and predict a possible motor recovery after stroke.
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A practical guide to the evaluation of the functional integrity of the corticospinal
tract by transcranial magnetic stimulation in post-stroke patients

C3 and C4 are the points equivalent to the
HAND-M1, according to the international
10/20 system for electroencephalography?.

Functional integrity
of the corticospinal
tract and MEP

Motor evoked potential
(MEP) has been studied
to determine the extent
of brain damage and
predict motor recovery
after brain injuries?, since
the presence of MEP
depends on the
functional integrity of the
corticospinal tract.

Therefore, TMS can be a
particularly useful tool to
assess the integrity of
corticospinal pathways in
post-stroke patients,
based on MEP.

MEP can be observed on

an electromyogram (EMG) of
peripheral muscles (more precise
method) or by a visual feedback
of muscle contraction.

Ipsi- and contralateral voluntary muscle
action changes the excitability of homotopic
muscle representations increasing the MEP

amplitude®*. Furthermore, we can
alternatively facilitate MEPs, e.g., through
motor imagery of the target muscle®and
other cognitive maneuvers?’.

1. Marking C3 or C4

Mark the halfway point between
inion and nasion site. Do the same

with the midpoint
between the bilateral tragus sites
(preauricular). The vertex(CZ) is
where both lines crosseach other.
Calculate 20% of the preauricular
distance and then measure this
distance from CZlaterally to the
left (C3) or right (C4) side,
depending on which hemisphere is
damaged.

2. Coil positioning
MEP search is performed
with the coil held tangentially
to the scalp with the handle
pointing  backward and
laterally 452away from the
mid-sagittal line over C3 or

C4 (figure 1).

3. MEP search

With  the  coil properly
positioned, the MEP search
begins with a single-pulse
TMS at the machine maximal
output stimulation (100%) at
rest. After three consecutive
pulses, if no MEP were found,
try a nearest site (1-2 cm
above, below, or laterally to
the original point) (figure 1).

Transcranial Magnetic stimulation (TMS) is a neurophysiological tool capable of assessing the functional integrity
of corticomotor pathways in several diseases associated with motor dysfunction, such as stroke'. Here, we
provide a practical guide to assess the functional integrity of the corticospinal tract (CST) in the hand area of

primary motor cortex (Hand-M1) using single-pulse TMS.

The orientation at 452 posterior and
lateral is due to the current direction, Step by step
which, with a figure-of-8 coil is
posteroanterior and orthogonal to the
central sulcus?.

3. MEP
1. Marking 2. Coil search:
(figure 1) C3orC4 positioning Atsr:a:ting
|
I
______________ Trya
] o [ nearest
1 Indicative of I site
| functional integrity [
I of corticospinal |
] tract -
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Trya
nearest Indicative of —
It is also possible to perform the MEP site absence of
search at lower intensities (for example, functional integrity
starting with 140% of resting motor of the corticospinal 3. MEP search:
threshold intensity of the HAND-M1 of tract Facilitating
the non-lesioned hemisphere and 4. MEP search: condition, slight
increase 10% for each failed attempt, up Facilitating contraction of
to 100%). This way, the possible condition, paretic muscle
discomforts caused by the intensity of slight
the stimulation are minimized. contraction of Trya
i nearest
non-paretic site
muscle

If no potentials are evoked at rest condition, MEP should be searched during a | | |

slight tonic contraction of the target muscle. If no voluntary movement can be

produced in the affected muscles, facilitated MEPs should be searched with an
isometric recruitment of the contralateral homologous target muscles.
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