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| (57) Abstract
A method for objectively verifying the efficacy of manipulative

therapy is provided. The method includes performing a first dermatomal 40 28 R
somatosensory evoked potentials test (82) on a patient (12) to establish " , |
a baseline response of the nerve latency period. A manipulative therapy ~

technique (88) is then performed on the patient to relieve nerve root - V

compression. A second dermatomal somatosensory evoked potentials 24
; \
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test (90) is then performed, to establish a post-manipulation nerve
| latency period.
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METHOD FOR VERIFYING EFFICACY OF
MANIPULATIVE THERAPY

TECHNICAL FIELD OF THE INVENTION

This invention relates to manipulative mediclne 1n
general and more particularly to a method for verifying the
effectiveness of manipulative therapy using dermatomal

somatosensory evoked potentials.

BACKGROUND OF THE INVENTION

Somatosensory Evoked Potential (SEP) tests have been
employed for at least twenty years to monitor spinal cord
function during surgical procedures. Surgical
instrumentation or procedures may produce stress on the
spinal cord. Repeated measurement of somatosensory evoked
potentials during surgery provides electrophysiologiéal
data that may be used by the surgical team to make
diagnostic decisions regarding global spinal cord function
and nerve root trauma.

Nevertheless, somatosensory evoked potentials are not
specific to individual nerve roots Dbecause they employ
peripheral nerves that comprise nerve fibers that enter the
spinal cord through several adjacent nerve TIroots.

Consequently, somatosensory evoked potential wave forms are

often not sufficiently specific to identify pathologies

associated with individual nerve roots.

A Dermatomal Somatosensory Evoked Potential (DSEP) 1s

produced by placing a stimulating surface electrode 1n a

dermatomal field, such as an approved dermatome site, and
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recording the signature electrical response from scalp
electrodes positioned on the head of a patient over the
patient’s somatosensory cortex. The evoked response to
this peripheral stimulus theoretically can be used to
evaluate the sensory input through 1ndividual sensory nerve
roots.

Dermatomal somatosensory evoked potentilials have been
successfully employed to monitor spinal cord function
during spinal surgery and to document successful splnal
root decompression. Unlike somatosensory evoked
potentials, the evoked response measured by the dermatomal
somatosensory evoked potentials can be used to evaluate the

sensory input through individual sensory nerve roots.

Patients with radicular pain often elect to pursue a
conservative course of therapy that may initially 1include

a combination of physical therapy and spinal manipulation.

Such therapy may include the use of equipment such as Ehe

ACTIVATOR, or other similar equipment. Because the sensory

components of nerve roots, especilally the dorsal root

ganglion, may be anatomically more wvulnerable to mechanical

or chemical pathology, patients may exhibit radicular pain
and/or sensory loss without significant motor i1nvolvement.
Although physical therapy and spinal manipulation may
sometimes relieve these effects, no methods currently exist
that may be used to correlate the resolution of problems
with the performance of physical therapy using objective

measurements.
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MARY OF THE INVENTION

Therefore a need has arisen for a method for
evaluating the performance of a manipulative therapy that
substantially eliminates or reduces disadvantages and
problems associated with evaluating the performance of
manipulative therapy.

In particular, a method for objectively evaluating
the performance of manipulative therapy 1s requilred that
eliminates the uncertainties associated with performing
manipulative therapy to relieve radicular pain and/or
sensory loss.

In accordance with one aspect of the present
invention, there is provided a method for verifying the
efficacy of manipulative therapy comprising: performing a
first dermatomal somatosensory evoked potentials test on
a patient to establish a baseline response; performing a
second dermatomal somatosensory evoked potentilials test on
the patient after manipulative therapy to establish a
post-manipulation response; and comparing the post-
manipulation response to the baseline response.

In accordance with another aspect of the present
invention, there is provided a method for verifying the
effectiveness of a manipulative therapy  technique
comprising: performing a first dermatomal somatosensory

evoked potentials test on a patient to establish a

baseline response; performing a second dermatomal
somatosensory evoked potentials test after manipulative

therapy; and comparing the results of the first
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dermatomal somatosensory evoked potentials test to the

results of the second dermatomal somatosensory evoked

potentials test to determine whether the manipulative

therapy caused a change in the dermatomal somatosensory
5 evoked potentials test results.

The present invention provides many important
technical advantages. One important technical advantage of
the present invention 1s a method for evaluating the
effectiveness of manipulative therapy using dermatomal

10 somatosensory evoked potentials. The method of the present
invention provides objective and repeatable results that
particularly identify portions of the spine that may require

manipulative therapy. In addition, the present
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invention may be used to verify the effectiveness of

manipulative therapiles.

DETAILED DESCRIPTION OF THE DRAWINGS

h For a more complete understanding of the present
invention and the advantages thereof, reference 1s now made
to the following description taken in conjunction with the
accompanying drawings 1in which 1like reference numbers
indicate like features and whereiln:

FIGURE 1 is a diagram showing electrode placement On
the head of a patient;

FIGURE 2 shows connections between electrodes for a
dermatomal somatosensory evoked potentials test and a
patient;

FIGURE 3 is a flow chart of a method for performing a
dermatomal somatosensory evoked potentials test embodying

concepts of the present i1nvention;

FIGURE 4 is a flow chart of a method for performing a
dermatomal somatosensory evoked potential test embodylng

concepts of the present invention;

FIGURE 5 is a method of using dermatomal somatosensory
evoked potentials to verify the effectiveness ot
manipulative therapy embodying concepts of the present
invention;

F'IGUR:

L]

6 is a graph of dermatomal somatosensory evoked
potential latency as a function of cervical spine segment;
and

FIGURE 7 is a graph showing dermatomal somatosensory

evoked potential as a function of lumbar splne segment.
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DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention are
illustrated in the figures, 1like numerals beling used to
refer to like and corresponding parts of the wvarious
drawings.

FIGURE 1 1is a diagram showing electrode placement on
the head of a patient for use 1in performing dermatomal
somatosensory evoked potentials tests 1in accordance wilth
teachings of the present invention. Test setup 10 includes
patient 12, standard 9 millimeter diameter disc electrodes
14, 16, 18, 19, 20, 21, and 35, conductors 22, 24, 26, 28,
and 36, electrodiagnostic unit 30, stimulator electrode 32
and conductor 34. Electrodes 14, 1o, 18, 19, 20, 21, and
35 are standard 9 millimeter diameter disc
electroencephalogram (EEG)-type recording electrodes, and
are applied to predetermined recording sites on the scélp
and head of the patient. Alternatively, electrodes 14, 16,
18, 19, 20, 21, and 35 may comprise other numbers of

suitable electrodes.

In order to apply electrodes 14, 1o, 18, 19, 20, 21,
and 35 to the patient, the patient’s skin at each of the
recording sites 1is slightly abraded to provide a skin
resistance of less than 5 ohms. Electrodes 14, 16, 18, 19,
20, 21, and 35 are then secured to the head of patient 12

with a self-adhering electrode cream. Electrodes 14, 18,
19, 20, and 21 are placed on the parietal scalp over the
primary somatosensory areas 1n a coronal arc two
centimeters posterior to C,. C, i1s the point defined by the

intersection of the line bisecting the left and right aural
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cavities and the line bisecting the patient’s nose that
extends across the top of the patient’s head towards the
base of the patient’s skull.

Electrode 14 is positioned at C,’, which is the point
2 centimeters posterior to C,. Electrodes 18 ana 20 are
placed on an arc extending through the patient’s right and
left aural cavities at a point equal to 20 percent of the
distance Dbetween the left and right aural cavity.
Flectrodes 19 and 21 are placed on an arc extending through

the patient’s right and left aural cavities at a point

equal to 10 percent of the distance between the left and
right aural cavity. Electrodes 18 and 20 may alternately
be referred to as electrodes C,’ (left) and C,” (right),
respectively, and electrodes 19 and 21 may alternately be
referred to as electrodes C,’ (left) and C,” (right),
respectively.

During a dermatomal somatosensory evoked potentia{ls
test, electrodes 18 and 20 will typically be used when
nerve roots that extend through the cervical vertebrae are
being tested. Electrodes 19 and 21 will typically be used
when nerve roots that extend through the lumbar vertebrae
are being tested.

Electrode 35 is placed on the chin or neck of patient

12 and is referenced to F,". Electrode 16 may also Dbe

referred to as F,’. A ground electrode (not explicitly

shown in FIGURE 1) is placed on the chest of patient 12 at
the manubrium. The ground electrode may also oOr
alternatively be placed at other suitable sites. Standard

skin abrasion and other techniques may be used to adhere

the ground electrode to the patient.
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Electrodes 14, 16, 18, 19, 20, 21, 32, and 35 are
coupled to electrodiagnostic unit 30 via conductors 22, 24,
26, 26, 28, 28, and 36, respectively, thus forming a four
channel dermatomal somatosensory evoked potentials study.
Electrodes 14, 16, 18, 19, 20, 21, and 35 are standard ©
millimeter diameter disc electrode leads. Alternatively,
other suitable numbers of channels and electrodes may be
used. The number of channels typically varies between one
and eight.

Conductors 22, 24, 26, 28, and 36 may be copper
conductors, coaxial conductors, twisted shielded conductor
pairs, or other suiltable conductors. Electrodiagnostic
unit 30 comprises a multi-channel electric potential
measuring device such as a MISTRAL, manufactured by TECA
Corporation. Alternatively, electrodiagnostic unit 30 may
comprise other suitable measuring devices. Conductors 26
and 28 couple to electrodes 18 and 20, respectively, when
a cervical nerve root is being tested, and to electrodes 19
and 21, respectively, when a lumbar nerve root 1s beilng

tested. Other nerve roots may also be tested where

suitable, such as the thoracic or sacral nerve roots.
Electrodiagnostic wunit 30 couples to stimulator

electrode 32 via conductor 34, and 1s operable to apply a
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continuously variable controlled current for controlled
predetermined durations. For éxample, electrodiagnostic
unit 30 may be operable to apply a variable current signal
comprising sgquare wave pulses with a frequency of two tO
five hertz and an amplitude ranging from O to 50 milliamps
for a duration of 0.1, 0.3 and 1 millisecond to stimulator
electrode 32, and may be further operable to read voltages
from electrodes 14, 16, 18, 18, 20, 21, and 35 at a
sensitivity ranging from one microvolt per division to o
millivolts per division. Alternatively, other suitable
currents, voltages, waveforms, and frequencies may be used.
Electrodiagnostic unit 30 is further operable to output a
graph or other useful data derived from the voltages read

at electrodes 14, 16, 18, 19, 20, 21, and 35, such as

plotting a voltage at one electrode relative to the voltage
at any other electrode.

In operation, stimulator electrode 32 1s used tO apﬁly
a stimulus to approved dermatome sites to stimulate nerves
that project through cervical nerve roots bilaterally at
Coe, C7 and CB8. For example, the nerve that projects
through cervical nerve roots bilaterally at C6é may Dbe
stimulated by applying an electrical current to the thumbd
of patient 12, which is an approved dermatome site for the
corresponding nerve. Likewise, an approved dermatome IoOr

the nerve that projects through the cervical nerve roots

bilaterally at C7 is the middle finger, and an approved
dermatome site for the nerve that projects through cervical
nerve roots bilaterally at C8 is the fifth digit.

Applying an electrical current to these approved

dermatomes stimulates the corresponding nerve. Stimulator
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electrode 32 may comprise a ring electrode when electrical
current is applied to dermatomes on the patient’s fingers
or thumbs. Alternatively, other suitable dermatomes may Dbe

stimulated.

If testing is being performed to determine possible

lumbosacral problems, stimulator electrode 32 may comprise
3 bar electrode with 9 millimeter disc electrodes fixed 3
centimeters apart. The dermatomes corresponding to nerves
that project through  the lumbosacral nerve roots
bilaterally are then stimulated by application of an
electric current to an approved corresponding dermatome

site. For example, the medial calf, medial great toe, and

dorsolateral foot are approved dermatome sites that

correspond to the L4, L5 and S1 lumbosacral nerve roots.
For each dermatome, the sensory threshold is evaluated

with 0.1 to 0.3 milliseconds square wave pulses applied at

two to five hertz. The amplitude of the current is

gradually increased until the sensory threshold for that
patient is determined. Subsequent testing 1s performed at
twice the sensory threshold with constant current square
wave pulses. This level of stimulation produces an optimal
evoked response while reducing both the ©patient’s
discomfort and the potential spread of the stimulus toO
adjacent dermatomes. Other levels of stimulation may also
be used where suitable, 1including but not limited to
stiﬁulation below the sensory threshold. Likewlse, other
forms of stimulation, including but not limited to alir and
heat, may also be used where suitable. |

The signals applied from stimulator electrode 32 cause

a nerve response to be transmitted by the patient’s nervous
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system to the patient’s somatosensory cortex, thus causing
nerve stimuli to be felt 1n the primary somatosensory
areas. These nerve stimull cause voltages to be generated

at electrodes 14, 1lo, 18, 19, 20, 21, and 30°. These

generated voltages are transmitted to electrodiagnostic
unit 30 by conductors 22, 24, 26, 26, 28, 28, and 36,
respectively. Electrodiagnostic unit 30 then displays
these measured voltages and records them for subsequent
analysis. Typically, electrodiagnostic unit displays the
voltages measured at electrodes 14, 18, 19, 20, and 21
relative to the voltage measured at electrode lo. This 1s
typically referred to as a four channel dermatomal
somatosensory evoked potentials test, since electrode 16 1s
used in conjunction with either electrodes 14, 18, ana 20
or electrodes 14, 19, and 21.

By measuring the time difference Dbetween the

application of a signal at stimulator electrode 32 until

the measurement of a voltage response at electrodes 14, 16,
18, 19, 20, 21 and 35, it is possible to determine the time
required for transmission of a nerve impulse slgnal through
the body of patient 12 and to the cerebral cortex. The
measured transmission times may then be used for several
diagnostic purposes. One such diagnostic purpose 1s to
determine the affected cervical or lumbosacral nerve regilion
that requires manipulative therapy. A second dlagnostic
purpose is to compare the measured transmission Time to a
previously-measured transmission time taken Dbefore the
performance of a manipulative therapy technique on the

patient, 1in order to verify whether the manipulative

therapy procedure was effective.
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In general, the term manipulative therapy refers toO

any form of physical manipulation of a patient that 1is

performed for the purpose or with the possible effect of

relieving nerve root compression. Similar terms referring
to such physical manipulation of a patient 1nclude, but are
not limited to, physical therapy, spinal manipulation,

adjustment, mobilization, Or massage.

In addition, the measured transmission times may bDbe
used for a nondiagnostic purpose, such as to verify whether
a particular manipulative therapy technique is effective.
For example, a new manipulative therapy technlque may Dbe
performed on a sample population of patients having a known
cervical or lumbosacral condition. The measured
transmission times for these patients before and after

performance of the manipulative therapy technique may then
b

N

= compiled and analyzed to determine whether the
manipulative therapy technique was effective, or to
determine potential alterations that may be made to the
manipulative therapy technique to improve 1ts

effectiveness.

The second dermatomal somatosensory evoked potentials
test may be performed at any time after manipulative
therapy, including but not limited to immediately after
manipulative therapy, several hours after manipulative
therapy, or several days after manipulative therapy.
Likewlse, additional dermatomal somatosensory evoked
potentials tests may be performed at these or other times
to verify the status of the patient.

FIGURE 2 shows a frontal view of patient 12 while

being tested by electrodiagnostic unit 30 1n accordance
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with concepts of the present 1invention. Electrode 44 1is
applied to the chest of patient 12 and couples to
electrodiagnostic unit 30 wvia conductor 46. Electrode 44
is a standard ground electrode disc EEG-type recordilng
electrode, which 1s secured with self adhering electrode
cream to the skin of patient 12. As previously noted, the

skin of patient 12 may be lightly abraded to provide a skin

resistance of less than 5 ohms.

Stimulator electrode 32 as shown 1n FIGURE 2 1s
applied to the L4 dermatome 42 on the 1left-hand side of
patient 12 at the medial calf. When an electric current 1is
administered to L4 dermatome 42, a nerve 1mpulse 1S
generated that travels through the leg of patient 12 until
it reaches the spinal column of patient 12. This nerve
impulse enters the spinal column at the L4 lumbosacral
nerve root and proceeds up through the spinal column of

patient 12 until reaching the cerebral cortex. The nerve

impulse is carried to the cerebral cortex, and generates a

voltage at electrodes 14, 16, 19, 21, and 35 upon reaching
the cerebral cortex.

Electrodiagnostic unit 30 measures the voltages at
electrodes 14, 1o, 19, 21, and 35, and uses the voltage
from electrode 44 as a common voltage reference point
(patient ground). The nerve signals generated Dby
stimulator electrode 32 at the left-hand side L4 dermatome
42 will enter the right-hand side of the cerebral cortex,
thus being detected by electrodes 14, 18, and Z21.

If patient 12 1s experiencing no nerve 1injury, the
time required for transmission of the signal generated by

application of stimulator electrode 32 should fall within
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normative values, and should be detected at electrodes 14,
16, 19, and Z21. By plotting the signal received at
electrodes 14, 16, 19, and 21 versus time, 1t 1is possible
to determine the nerve impulse travel time, also known as
the latency.

FIGURE 3 is a flow chart of a method 50 for measuring
dermatomal somatosensory evoked potentials for use 1n
conjunction with manipulative therapy. The method of
FIGURE 3 is used repeatedly, at predetermined locations and
at predetermined times, in accordance with teachings of the
present invention. At step 52, electrodes are installed on
a patient in a manner similar to that described above. At
step 54, test signals, such as current impulses, are
applied to standard dermatomes, such as the thumb for the
c6 dermatome, the middle finger for the C7 dermatome, the
fifth digit for the C8 dermatome, the medial calf for the
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.4 dermatome, the medial great toe for the L5 dermatome,
and the dorsal lateral foot for the S1 dermatome.

The test signal applied at step 54 1s 1nltially
calibrated to determine a sensory threshold. For example,
if the test signal is a current impulse, the current may be
applied at increasing magnitudes of current amplitude until
a sensory threshold response 1s noted by the patient.
Subsequent testing is then performed at a current impulse
magnitude that is twice that of the sensory threshold of
the patient, or at other suitable stimulatory levels.

Testing then continues by application of test signals
and recording the corresponding transit time at step 56.
For example, electrodiagnostic unit 30 1s designed tO
measure the time difference between application of a test
signal comprising a current impulse at dermatome 42 and

measurement of a voltage response at electrodes 14, 1o, 18,

19, 20, 21 and 35. This information 1is displayed to the
user through a display of electrodiagnostic unit 30.
Testing 1s completed when a set of measurements 1s taken
that may be used to measure the transit time between the

application of the test signal and the measurement of a

voltage response at electrodes 14, 1leo, 18, 19, 20, 2z1, and
35.

FIGURE 4 is a flow chart of a method 60 for performing
a dermatomal somatosensory evoked potential test on a
patient in conjunction with a manipulative therapy
technique. At step 62, testing 1s performed on dermatomes

corresponding to the right-hand side lumbar region of a

h—-

patient. For example, as described above 1n order to

determine the response of a patient, a bar electrode
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comprising two 9 millimeter disc electrode fixed three

centimeters apart may be used to apply an electrical
current impulse to the medial calf, medial great toe, and
dorsal lateral foot nerves. The correspondiling nerve
5 impulse transit times are then measured 1n order ¢to
determine the state of the L4, L5 and S1 lumbosacral nerve

roots.
At step 64, testing is performed on the right-hand
side cervical nerve roots. For example, as described above
10 in order to determine the response of a patient, a ring
electrode may be used to apply an electrical current

impulse to the thumb, middle finger, and fifth digit of the

patient. The corresponding nerve impulse transit times are
then measured in order to determine the state of the Co, C7
15 and C8 cervical nerve roots.

At step 66, testing is performed for the lumbar region
on the left-hand side of the patient. Likewise, at sﬁep
68, testing 1s performed on the left-hand side oI the
patient for the cervical region. All of these tests may

20 be made by a method for measuring dermatomal somatosensory
evoked potentials similar to that shown in FIGURE 3.

In operation, method 60 provides data that may be used
to evaluate the dermatomal somatosensory evoked potential
latency period, which is the transmission time required for

25 a nerve impulse to reach the cerebral cortex of a patient
from a dermatome region of the patient. These dermatomal
somatosensory evoked potentials should follow known rules
of physiological behavior. For example, impulses applied
to the left-hand side of a patient should evoke a major

30 response on the right-hand side of a patient. Likewilse,
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the dermatomal somatosensory evoked potential latency
period for the left-hand side dermatomes should be equal to
that for the right-hand side dermatomes, absent any spinal
injury or problems.

FIGURE 5 is a flow chart of a method 80 for wusing
dermatomal somatosensory evoked potentials to determine the
efficacy of manipulative therapy procedures, embodying
concepts of the present 1invention. At step 82, the

preliminary dermatomal somatosensory evoked potential data

for a patient is generated. For example, the prelliminary

data for the patient may be generated by performing a
dermatomal somatosensory evoked potentials test using a
method similar to that shown in FIGURES 3 and 4.

At step 84, the mean, right-hand side, and left-hand
side tests results are compared. For example, data may be
stored in electrodiagnostic unit 30 and may be superimposed
or otherwise presented to the user in a manner that allows
the user to determine the dermatomal somatosensory evcked
potential latency period for each lumbar and cervical
splnal segment. At step 86, the approprilate
manipulative therapy technique, if any, 1s determined Ior
the patient based upon the preliminary data. For example,
if the data indicates a potential source of radicular pain
in the lumbar region at the L5 vertebrae, a manlpulative
therapy technique may be chosen that will realign the Lo
lumbar vertebrae, 1in order toc relieve the 1mpact on the
lumbosacral nerve roots.

At step 88, the chosen manipulative therapy technique
is performed to relieve any potential source oI nerve

compression. After completion of the manipulative therapy
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technique, the method proceeds to step 90. At step 90,
post-test dermatomal somatosensory evoked potential data 1s

compiled, such as by performing a dermatomal somatosensory

evoked potentials test in accordance with a method similar
to that shown 1in FIGURE 4. At step 92, the results of
post-test data and pre-test data are compiled and compared
to determine whether the manipulative therapy performed at
step 88 has been successful. For example, lmprovement may
be shown by a decrease in the dermatomal somatosensory
evoked potential latency period.

At step 94, it is determined whether there has been an
improvement in the test data. For example, a pretreatment
dermatomal somatosensory evoked potential test may have
resulted in a latency period that exceeded two standard
deviations of a normal response. If the post-treatment
dermatomal somatosensory evoked potentials test results 1in
a latency period that is within two standard deviations.of
a normal response, improvement is noted and manipulative
therapy is stopped. The method then proceeds to step 90,
and the patient 1s allowed to recuperate.

Otherwise, the method proceeds to step 98 and 1t 1s

determined whether the manipulative therapy technique has
been repeated. If manipulative therapy technique has not
been repeated, it i1s possible that the manipulative therapy
technique performed at step 88 was ineffective. The method
then returns to step 88 and the manipulative therapy

- £

If it is determined at step

_ b

technique is performed again.

98 that the manipulative therapy technigque has Dbeen
repeated, the method proceeds to step 100.
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At step 100, a determinaticn 1s made whether the

manipulative therapy technique performed at step 88 may

have been inadequate. As previously noted, method 80 may
be used to evaluate a manipulative therapy technique,
either to determine whether the technique 1s effective or
to determine whether an improvement may be made to the
technique. If it 1is determined at step 100 that the
manipulative therapy technique applied at step 88 was not
effective, this information may be used for a non-
diagnostic purpose, such as to determine 1n conjunction
with other similar data whether a particular manipulative
therapy technique is effective for use with any patilents.

Alternatively, a determination may be made at step 100

to perform additional manipulative therapy techniques, such

as ones that manipulate other parts of the patient or ones
that may provide the desired results under the exlsting
conditions. Likewise, 1f several manilipulative therépy
techniques have Dbeen tried, and 1t appears that
manipulative therapy is not resolving the problem, these
results may be used to support a diagnosis to perform
surgery.

FIGURE 6 1s a graph of th

o,

s results of actual

pretreatment and post-treatment dermatomal somatosensory
evoked potential latency as a function of cervical spilnal
segment for a sample population of patients. Icons 102
represent pretreatment dermatomal somatosensory evoked
potentials measurements from patients that exhibited
latency periods of greater than two times the standard
deviation of normal healthy patients. Icons 104 represent

the post-treatment dermatomal somatosensory evoked
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potential latency periods for the same group orf patients
after manipulative therapy. As can be seen in FIGURE 6,
the dermatomal somatosensory evoked potentilial latency
periods are significantly different for the post-treatment
group than for the pre-treatment group.

As can be seen from the results shown in FIGURE 6, 1t
is possible to determine whether a manipulative therapy
technigque has had a physiological effect on a patient’s
nerve impulse transmissions Dby measuring dermatomal
somatosensory evoked potentials in conjunction with the
performance of the manipulative therapy technique. These
results demonstrate that the methods shown 1in FIGURE 3
through FIGURE 5 may be successfully used to determine the
proper manipulative therapy based wupon the suspected
location of nerve root compression, and may also be used to
determine the effectiveness of manipulative therapy
techniques that are performed to relleve nerve réot
compression. LLikewise, the methods shown 1in FIGURE 3
through FIGURE 5 may also be used to determine whether a
new or experimental manipulative therapy technique 1s
effective for relieving nerve root compression on patilients
with known nerve root compression problems.

FIGURE ] 1S a chart showing the dermatomal
somatosensory evoked potential latency period for the
lumbar spinal segments. These measurements of dermatomal
somatosensory evoked potentials, taken before and after the
performance of manipulative therapy techniques, 1indicate
that the latency period for nerve root cocmpression by the
L4 lumbar spinal segment did not 1mprove after the

performance of the manipulative therapy technique for the
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L4 lumbar spinal segment. These results are indicative of

an ineffective manipulative therapy. Thus, the method of

the present invention may be used to validate manipulative

therapies, to determine whether such manipulative therapies

are in fact decreasing the nerve impulse latency period.
In operation, dermatomal somatosensory evoked
potentials are measured before performing a manlpulative
therapy technique to determine whether the nerve 1impulse
latency period for nerve roots that enter the spinal cord
of a patient is greater than a predetermined amount, such

as two times the standard deviation of normal healthy

patients. The manipulative therapy technique 1s then
performed on the patient, and the dermatomal somatosensory
evoked potentials are then measured agaln and compared to

the 1initial results. A decrease 1n the nerve 1mpulse

latency period to within the predetermined amount may be

used to infer successful completion c¢f the manipulative

therapy technique.

The present 1nvention provides many lmpcertant
technical advantages. One important technical advantage of
the present invention is a method for evaluating the
effectiveness of manipulative therapy usling dermatomal
somatosensory evoked potentials. The method of the present
invention provides objective and repeatable results that
particularly identify portions of the spine that may
require manipulative therapy. In addition, the present

invention may be used to verify the effectiveness of

-

manipulative therapies.
Although the present invention has been described 1n

detail, it should be understood that wvarious changes,
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substitutions, and alterations can be made hereto without

departing from the spirit and scope of the invention as

defined by the appended claims.



10

15

20

25

CA 02249428 2002-12-02

22

CLAIMS:

1. A method for verifying the efficacy of
manipulative therapy comprising:

performing a first dermatomal somatosensory evoked
potentials test on a patient to establish a baseline
response;

performing a second dermatomal somatosensory evoked
potentials test on the patient after manipulative therapy
to establish a post-manipulation response; and

comparing the post-manipulation response to the

baseline response.

2. The wmethod of claim 1 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises performing a four channel dermatomal

somatosensory evoked potentials test.

3. The method of c¢laim 1 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises performing a dermatomal somatosensory
evoked potentials test having a number of channels equal

to one of one through eight channels.

4 . The method of c¢laim 1 wherein performing a
first dermatomal sgomatosensory evoked potentials test

further comprises:
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placing a first electrode on a right side of a head
of the patient;

placing a second electrode on a left side of the
head of the patient;

placing a third electrode on a back side of the head
of the patient;

placing a fourth electrode on a front side of the
head of the patient; and

placing a fifth electrode on one of a chin and a

neck of the patient.

5. The wmethod o0f claim 1 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises:

applying one or more test signals to the patient;

measuring a corresponding response voltage for each
application of a test signal; and

determining the time period between application of
the test signal and measurement of the corresponding

response voltage for each application of a test signal.

6. The method of claim 5 wherein applying one or
more test signals further comprises applying the test

signals to two or more dermatome sites.



10

15

20

25

CA 02249428 2002-12-02

24

7 . The method of claim 5 wherein applying one or
more test signals further comprises:

applying the test signals to two or more dermatome
sites on the left-hand side of the patient; and

applying the test signals to two or more dermatome
sites on the right-hand side of the patient that
correspond to the two or more dermatome sites on the

left-hand side of the patient.

8 . The method of claim 1 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises performing a four channel dermatomal

somatosensory evoked potentials test.

9. The method of claim 1 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises:

placing a first electrode on a right side of a head
of the patient;

placing a second electrode on a left side of the
head of the patient;

placing a third electrode on a back side of the head
of the patient;

placing a fourth electrode on a front side of the
head of the patient; and

placing a fifth electrode on one of a chin and a

neck of the patient.
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10. The method of <c¢laim 1 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises:

applying one or more test signals to the patient;

measuring a corresponding response voltage for each
application of the one or more test signals; and

determining the time period between application of
the test signal and measurement of the corresponding

response voltage for each application of the test signal.

11. The method of claim 10 wherein applylng one or
more test signals further comprises applying the test

signal to two or more dermatome sites.

12. The method of claim 10 wherein applylng one oOr
more test signals further comprises:

applying the test signals to two or more dermatome
sites on the left-hand side of the patient; and

applying the test signals to two or more dermatome
sites on the right-hand side of the patient that
correspond to the two or more dermatome sites on the

left-hand side of the patient.

13. A method for verifying the effectiveness of a

manipulative therapy technique comprising:
performing a first dermatomal somatosensory evoked

potentials test on a patient to establish a baseline

response;
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performing a second dermatomal somatosensory evoked
potentials test after manipulative therapy; and

comparing the results o©of the first dermatomal
somatosensory evoked potentials test to the results of
the second dermatomal somatosensory evoked potentials
test to determine whether the manipulative therapy caused
a change in the dermatomal somatosensory  evoked

potentials test results.

14. The method of claim 13 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises performing a four channel dermatomal

somatosensory evoked potentials test.

15. The method of claim 13 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises performing a dermatomal somatosensory
evoked potentials test having a number of channels equal

to one of one through eight channels.

16. The method of claim 13 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises:

placing a first electrode on a right side of a head
of the patient;

placing a second electrode on a left side of the

head of the patient;
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placing a third electrode on a back side of the head
of the patient;

placing a fourth electrode on a front side of the
head of the patient; and

placing a fifth electrode on one of a chin and a

neck of the patient.

17. The method of c¢laim 13 wherein performing a
first dermatomal somatosensory evoked potentials test
further comprises:

applying one or more test signals to the patient;

measuring a corresponding response voltage for each
application of the test signal; and

determining the time period between application of
the test signal and measurement of the corresponding

response voltage for each application of the test signal.

18. The method of c¢laim 17 wherein applylng one or
more test signals further comprises applying the test

signal to two or more dermatome sites.

19. The method of claim 17 wherein applylng one oOr
more test signals further comprises:

applying the test signals to two or more dermatome
sites on the left-hand side of the patient; and

applying the test signals to two or more dermatome

sites on the right-hand side of the patient that

correspond to the two or more dermatome sites on the
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left-hand side of the patient.

20. The method of claim 13 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises performing a four channel dermatomal

somatosensory evoked potentials test.

21. The wmethod of c¢laim 13 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises:

placing a first electrode on a right side of a head
of the patient;

placing a second electrode on a left side of the
head of the patient;

placing a third electrode on a back side of the head
of the patient;

placing a fourth electrode on a front side o©of the
head of the patient; and

placing a fifth electrode on one o©of a chin and a

neck of a patient.

22. The method of claim 13 wherein performing a
second dermatomal somatosensory evoked potentials test
further comprises:

applying one or more test signals to the patient;

measuring a corresponding response voltage for each

application of the test signal; and
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determining the time period between application of
the test signal and measurement of the corresponding

response voltage.

23. The method of claim 22 wherein applylng one or
more test signals further comprises applying the test

signal to two or more dermatome sites.

24. The method of claim 22 wherein applyilng one Or
more test signals further comprises:

applying the test signals to two or more dermatome
sites on the left-hand side of the patient; and

applying the test signals to two or more dermatome
sites on the right-hand side of the patient that
correspond to the two or more dermatome sites on the

left-hand side of the patient.
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