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PHYSICAL THERAPY SYSTEM

FIELD OF THE INVENTION

[0001] A physical therapy system including a method use-
ful in increasing muscle control or decreasing neuromuscular
inhibition of a target muscle.

BACKGROUND OF THE INVENTION

[0002] Convention physical therapy may be used to aid a
subject having impaired muscle control, which may include
general manipulation of the muscle to increase muscle relax-
ation. Typically, a provider may work with a subject to detet-
mine limitations in muscle control by assessing muscle length
and gross strength. Subsequently, the provider may provide
the subject with a preferred set of exercises targeted toward
increasing gross strength of the impaired muscle. This
approach may focus on alleviating symptoms of pain, swell-
ing, tightness, or the like, as opposed to focusing on the
underlying cause of these symptoms to restore normal physi-
ologic function and biomechanics of muscle control.

[0003] The underlying cause of symptoms related to
impaired muscle control such as pain, swelling, tightness, or
the like, may be neuromuscular inhibition resulting from an
incomplete or complete inhibition of neuromuscular trans-
mission. Generally, neuromuscular transmission occurs at a
neuromuscular junction, where neurotransmitters can be
released from a prejunctional nerve ending, traverse a syn-
apse, and bind to receptors on a postjunctional muscle mem-
brane. Overall, the neuromuscular transmission signaling
cascade can result in the transfer of an action potential from a
motor neuron to a muscle fiber, resulting in muscle contrac-
tion. However, when the function of one or more components
of the neuromuscular transmission signaling cascade is com-
promised, neuromuscular transmission may be either par-
tially or completely inhibited.

[0004] Because conventional methods focus on alleviating
symptoms of impaired muscle control and may not focus on
modulating neuromuscular transmission, there would be an
advantage in an inventive method which acts to increase
muscle control or modulate the neuromuscular transmission
signaling cascade to decrease neuromuscular inhibition,
which in turn can act to increase muscle control.

SUMMARY OF THE INVENTION

[0005] Accordingly, a broad object of the invention can be
to provide a physical therapy system which includes methods
useful in increasing muscle control of a target muscle.
[0006] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in decreasing neuromuscular inhibition of a target
muscle.

[0007] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in increasing neuromuscular transmission of a target
muscle.

[0008] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in stimulating contraction of a target muscle.

[0009] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in alleviating one or more symptoms associated with
loss of muscle control.
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[0010] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in alleviating symptoms including pain, swelling,
tightness, or the like, or combinations thereof.

[0011] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in increasing the output force of a target muscle.
[0012] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in increasing the range of motion of a body part asso-
ciated with extension or contraction of a target muscle.
[0013] Another broad object of the invention can be to
provide a physical therapy system which includes methods
useful in restoring normal physiologic function, biomechan-
ics, or the like, or combinations thereof.

[0014] Naturally, further objects of the invention are dis-
closed throughout other areas of the specification, drawings,
and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG.1provides a flow diagram ofa method included
in a particular embodiment of the inventive physical therapy
system.

[0016] FIG. 2A shows an exemplary neuromuscular trans-
mission cascade that can be modulated by methods of the
inventive physical therapy system.

[0017] FIG. 2B shows an exemplary neuromuscular trans-
mission cascade that can be modulated by methods of the
inventive physical therapy system.

[0018] FIG. 2C shows an exemplary neuromuscular trans-
mission cascade that can be modulated by methods of the
inventive physical therapy system.

[0019] FIG. 3 shows an exemplary method of using a par-
ticular embodiment of the inventive physical therapy system.
[0020] FIG. 4 shows an exemplary method of using a pat-
ticular embodiment of the inventive physical therapy system.
[0021] FIG. 5 shows exemplary elements of a method
included in a particular embodiment of the inventive physical
therapy system.

[0022] FIG. 6 shows an exemplary measureable result of a
method included in a particular embodiment of the inventive
physical therapy system.

[0023] FIG. 7 shows an exemplary method of using a par-
ticular embodiment of the inventive physical therapy system.
[0024] FIG. 8 shows exemplary elements of a method
included in a particular embodiment of the inventive physical
therapy system.

[0025] FIG. 9 shows an exemplary method of using a par-
ticular embodiment of the inventive physical therapy system.
[0026] FIG. 10 shows exemplary elements of a method
included in a particular embodiment of the inventive physical
therapy system.

[0027] FIG. 11 provides a graph illustrating the percent
increase in rectus femoris muscle output force following
administration of a method included in a particular embodi-
ment of the inventive physical therapy system.

[0028] FIG. 12 provides a flow diagram of a method
included in a particular embodiment of the inventive physical
therapy system.

[0029] FIG. 13 provides a flow diagram of a method
included in a particular embodiment of the inventive physical
therapy system.
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DETAILED DESCRIPTION OF THE INVENTION

[0030] Now referring generally to FIG. 1 through FIG. 13,
which illustrate an inventive physical therapy system (1),
including inventive methods (2) useful in increasing muscle
control, which can result from decreasing neuromuscular
inhibition of a target muscle (3) of a subject (4).

[0031] Now referring primarily to FIG. 1, embodiments of
the inventive method can include one or more of: locating a
target muscle (5), locating a target muscle end (6), locating a
target muscle location (7) a distance (8) from the target
muscle end (9), and providing a stimulus (10) to the target
muscle location (11), the stimulus (12) operable to increase
muscle control (13) or decrease neuromuscular inhibition
(14) of the target muscle (3).

[0032] The term “target muscle” for the purposes of this
invention means any band or bundle of fibrous tissue in a
human or animal body that has the ability to contract.
[0033] The term “neuromuscular inhibition” for the pur-
poses of this invention means an incomplete or complete
inhibition of neuromuscular transmission.

[0034] The term “neuromuscular transmission” for the pur-
poses of this invention means an event occurring at a neuro-
muscular junction including the transmission of a neurotrans-
mitter from an end of a neuron to a receptor on a muscle.
[0035] The term “muscle control” for the purposes of this
invention means the ability to contract one or more muscles.
[0036] Now referring primarily to FIG. 2A, FI1G. 2B, and
FIG. 2C, which generally illustrate neuromuscular transmis-
sion, a neuron (15) can synthesize neurotransmitters (16) (for
example, acetylcholine) and can store the neurotransmitters
(16) in synaptic vesicles (17). Arrival of an action potential
(18) at the synaptic end bulb (19) can function to open volt-
age-gated calcium ion (Ca®*) channels (20), which can result
in a subsequent increase in the concentration of intracellular
Ca® (21). This increased intracellular Ca>* (21) concentra-
tion can trigger a cascade of signaling events operable to
facilitate migration of the neurotransmitter-containing syn-
aptic vesicles (17) to the periphery of the synaptic end bulb
(16) of the neuron (15), where the neurotransmitter-contain-
ing synaptic vesicles (17) can rupture and release the neu-
rotransmitters (16) into the synaptic cleft (22). The neu-
rotransmitters (16) can bind to neurotransmitter receptors
(23) located on the motor endplate (24) of a myocyte (25),
consequently activating the neurotransmitter receptors (23),
which can respond by opening voltage-gated sodium ion (Na)
channels (26), allowing an influx of Na* (27) into the myocyte
(25). The Na* (27) influx can depolarize the motor endplate
(24), which can generate and propagate an action potential
(18), leading to muscle contraction.

[0037] Now referring generally to FIG. 3 through FIG. 10,
with respect to locating a target muscle (5) within the body of
a subject (4), the subject (4) can be positioned on a support
surface (28) to provide access to the target muscle (3) (as
shown in the examples of FIG. 3, FIG. 4, FIG. 7, and FIG. 9).
The position of the subject (4) useful in various embodiments
of the inventive method (2) can vary depending upon the
specific target muscle (3) and as illustrative examples, can
include: standing, sitting, long-sitting, squatting, lying (su-
pine or prone), side-lying, kneeling, crouching, static crawl-
ing, or the like, or combinations thereof.

[0038] The target muscle (3) can be located by visualiza-
tion, palpation, or the like, or combinations thereof; however,
this description is not intended to limit locating the target
muscle (5) solely to these procedures. Visualization of a target
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muscle (3) can be accomplished by an eye whether assisted or
unassisted by optics. Visualization of a target muscle (3) can
be facilitated by having a subject (4) lengthen and contract the
target muscle (3) one or a plurality of times, thereby distin-
guishing the target muscle (3) from the surrounding tissue.
Additionally, target muscle (3) visualization can be accom-
plished by medical imaging, including as illustrative
examples, techniques such as radiology, which can use imag-
ing technologies including X-ray radiography, magnetic
resonance imaging, medical ultrasonography or ultrasound,
endoscopy, elastography, tactile imaging, thermography,
medical photography, nuclear medicine functional imaging
techniques, 3-D motion-capture imaging, or the like, or com-
binations thereof.

[0039] As to particular embodiments, palpation can be used
to locate a target muscle (3). Palpation can include manual
palpation, which can be an examination by touch, an act of
touching, feel, or an act of feeling of a surface of a subject (4)
to determine a location or a condition of a portion of the
subject (4) beneath the surface of the subject (4), such as a
target muscle (3). In addition, palpation can include virtual
palpation, for example haptic palpation. Palpation of a target
muscle (3) can be facilitated by having a subject (4) lengthen
and contract the target muscle (3) one or a plurality of times,
thereby distinguishing the target muscle (3) from the sur-
rounding tissue.

[0040] Againreferring generally to F1G. 3 through FIG. 10,
the inventive method (2) can further include locating a target
muscle end (6). A target muscle (3) can include a target
muscle belly (29) longitudinally disposed between a target
muscle first end (30) and a target muscle second end (31).
Each target muscle end (30)(31) can be correspondingly
joined to a bone (32) by a tendon (33) (as shown in the
examples of FIG. 5, FIG. 8, and FIG. 10).

[0041] Againreferring primarily to FIG. 3 through FIG. 10,
the inventive method (2) can further include locating a target
muscle location (7) on the target muscle (3) (or “a target
muscle first location (34)” and “a target muscle second loca-
tion (35)” and so forth) which can act, when stimulated, to
increase muscle control (13) or decrease neuromuscular inhi-
bition (14) of the target muscle (3) of a subject (4).

[0042] As to particular embodiments, a target muscle first
location (34) can be located a first distance (36) from the
target muscle first end (30). The first distance (36) from the
target muscle first end (30) can be in a range of between about
0.5 inches to about 6 inches. The first distance (36) can be one
or more of the distances selected from the group including or
consisting of® between about 0.5 inches to about 1.5 inches,
between about 1.0 inch to about 2.0 inches, between about 1.5
inches to about 2.5 inches, between about 2.0 inches to about
3.0 inches, between about 2.5 inches to about 3.5 inches,
between about 3.0 inches to about 4.0 inches, between about
3.5 inches to about 4.5 inches, between about 4.0 inches to
about 5.0 inches, between about 4.5 inches to about 5.5
inches, and between about 5.0 inches to about 6.0 inches. As
an illustrative example, the first distance (36) can be about
one inch from the target muscle first end (30).

[0043] As to particular embodiments, a target muscle sec-
ond location (35) can be located a second distance (55) from
the target muscle second end (31). The second distance (55)
from the target muscle second end (31) can be in a range of
between about 0.5 inches to about 6 inches. The second
distance (55) can be one or more of the distances selected
from the group including or consisting of: between about 0.5
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inches to about 1.5 inches, between about 1.0 inch to about
2.0 inches, between about 1.5 inches to about 2.5 inches,
between about 2.0 inches to about 3.0 inches, between about
2.5 inches to about 3.5 inches, between about 3.0 inches to
about 4.0 inches, between about 3.5 inches to about 4.5
inches, between about 4.0 inches to about 5.0 inches, between
about 4.5 inches to about 5.5 inches, and between about 5.0
inches to about 6.0 inches. As an illustrative example, the
second distance (55) can be about one inch from the target
muscle second end (31).

[0044] As to particular embodiments, the target muscle
location (11) can be distinguished as a discrete location from
the surrounding locations on the target muscle (3) because
when stimulated, the target muscle location (11) can act to
increase muscle control (13) of the target muscle (3) of the
subject (4) or can act to decrease neuromuscular inhibition
(14) of the target muscle (3) of the subject (4). Typically, the
target muscle location (11) will be discrete from the target
muscle ends (30)(31), which generally comprise the origin of
the target muscle (3) and the insertion of the target muscle (3).
Both the origin and insertion of the target muscle (3) can
include a Golgi Tendon Organ, which may not be associated
with increased muscle control (13) of the target muscle (3) or
neuromuscular transmission. Thus, stimulation provided to
the origin or insertion of the target muscle (3) may not
increase muscle control (13) or decrease neuromuscular inhi-
bition (14) of the target muscle (3).

[0045] Additionally, the target muscle location (11) can be
distinguished as a limited area or volume within a portion of
the target muscle belly (29) which can be stimulated to
increase muscle control (13) or decrease neuromuscular inhi-
bition (14) in contrast to conventional methods that include
general manipulation, massage or stimulation of the target
muscle belly (29) 1o relax the target muscle (3). For example,
a target muscle location (11) of the inventive method (2) can
be discretely limited to a target muscle location area (37) that
includes a target muscle location area (37) of between about
0.1% to about 5% of the area of target muscle belly (29). The
target muscle location area (37) can be a pre-determined
discrete target muscle location (11), which without stimula-
tion of a greater area of the target muscle belly (29), can upon
stimulation act to increase muscle control (13) of the target
muscle (3) of the subject (4) or decrease neuromuscular inhi-
bition (14) of the target muscle (3) of the subject (4).

[0046] By way of contrast, conventional methods include
general manipulation, massage, or stimulation of an area of
the target muscle belly (29) much greater than 0.1% to about
5% of'the area of the target muscle belly (29), for example, up
to the entire manipulable surface area of the target muscle
belly (29).

[0047] Now referring primarily to FIG. 2A, FI1G. 2B, and
FIG. 2C, the target muscle location (11) of the inventive
method (2) can be associated with a neuromuscular junction
(40) and locating the target muscle location (7) can include
locating a target muscle location (7) in association with a
neuromuscular junction (7A). Generally, a neuromuscular
junction (40) can include a synapse (41) disposed between an
efferent nerve fiber (42) and a muscle fiber (43) (as shown in
the examples of FIG. 2A, FIG. 2B, and FIG. 2C). As
described above, an action potential (18) can be transmitted
from an efferent nerve fiber (42) to a muscle fiber (43), caus-
ing a cascade that can result in muscle contraction. As a
neuromuscular junction (40) can be involved with neuromus-
cular transmission, stimulation provided to the neuromuscu-
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lar junction (40) can modulate neuromuscular inhibition, for
example by decreasing neuromuscular inhibition (14). Con-
sequently, particular embodiments of the inventive method
(2) can further include locating a target muscle location (7)
associated with a neuromuscular junction (40).

[0048] Now referring generally to FIG. 3 through FIG. 10,
the inventive method (2) can further include providing a
stimulus (10) to a target muscle location (11). As illustrative
examples, a stimulus (12) suitable for use with the inventive
method (2) can include one or more of: mechanical stimulus,
electrical stimulus, pharmacological stimulus, or the like, or
combinations thereof.

[0049] As to particular embodiments a stimulus (12) can
include an amount of pressure (44) and providing a stimulus
to a target muscle location (10) can include applying an
amount of pressure to a target muscle location (10A). The
amount of pressure (44) can be delivered to a target muscle
location (11) by one or more fingertips (45) of a provider (46)
(as shown in the examples of FIG. 4, FIG. 7, and FIG. 9);
however, an amount of pressure (44) can be delivered to a
target muscle location (11) by one or more various suitable
pressure-generating members (47), including elements of a
hand such as a finger, a knuckle, a palm, a heel, or mechanical
members having a configuration suitable for delivering an
amount of pressure (44)to atarget muscle location (11), or the
like, or combinations thereof.

[0050] As to particular embodiments, the amount of pres-
sure (44) can be delivered to a target muscle location (11)
discrete from delivery of an amount of pressure (44) to the
remaining target muscle belly (29). Accordingly. as to par-
ticular embodiments, the pressure-generating member (47)
can be configured based upon the target muscle location area
(37) which can be lesser or greater depending upon target
muscle (3). For example, the amount of pressure (44) can be
applied by one fingertip (45) to a target muscle location (11)
of corresponding lesser target muscle location area (37) while
the amount of pressure (44) can be delivered by a plurality of
fingertips (45) to atarget muscle location (11) of correspond-
ingly greater target muscle location area (37).

[0051] Now referring primarily to FIG. 5, FIG. 8, and FIG.
10, as to particular embodiments, the target muscle location
(11) can include a target muscle location area (37) greater
than the area engaged by the pressure-generating member
(47). Accordingly, the pressure-generating member (47) can
be repeatedly engaged with the target muscle location (11)
along a target muscle location latitudinal axis (48) or a target
muscle location longitudinal axis (49).

[0052] As oneillustrative example, the pressure-generating
member (47) can be positioned such that a pressure-generat-
ing member longitudinal axis (50) can be substantially pet-
pendicular to the target muscle location longitudinal axis (49)
to deliver the amount of pressure (44) along the pressure-
generating member longitudinal axis (50) in substantially
perpendicular relation to the target muscle belly longitudinal
axis (51).

[0053] The amount of pressure (44) can be selected from
the group including or consisting of: an amount of invariant
continuous pressure, an amount of substantially invariant
continuous pressure, an amount of variant pressure, or com-
binations thereof. For example, substantially invariant con-
tinuous pressure can be delivered by engagement of the pres-
sure-generating member (47) with the target muscle location
(11) as substantially constant maximum pressure amplitude
over the period of delivery time and variant pressure can be
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delivered by engagement of the pressure-generating member
(47) with the target muscle location (11) as substantially
inconstant maximum pressure amplitude over the period of
delivery time (for example, a pulsatile pressure delivery).

[0054] As to particular embodiments, the amount of pres-
sure (44) delivered can be an amount of pressure (44)
(whether delivered as an invariant pressure or a variant pres-
sure) which increases muscle control (13) of the target muscle
(3) or an amount of pressure (44) which decreases neuromus-
cular inhibition (14) of the target muscle (3). The amount of
pressure (44) delivered to a target muscle location (11) can be
lesser or greater depending upon the target muscle (3), the
target muscle location (11), the degree of loss of muscle
control or degree of neuromuscular inhibition, or combina-
tions thereof. For example, a lesser amount of pressure (44)
can be delivered to increase muscle control (13) or decrease
neuromuscular inhibition (14) in a target muscle (3) having a
target muscle location (11) proximate the superficial anatomy
of the subject (4), such as a gastrocnemius muscle (52). Alter-
natively, a greater amount of pressure (44) can be delivered to
increase muscle control (13) or decrease neuromuscular inhi-
bition (14) in a target muscle (3) having a target muscle
location (11) distal from the superficial anatomy of the sub-
ject (4), such as a soleus muscle.

[0055] As to particular embodiments, the amount of pres-
sure (44) delivered by the pressure-generating member (47)
can depress the target muscle belly (29) at the target muscle
location (11) a distance which acts to increase muscle control
(13) of the target muscle (3). Accordingly, applying an
amount of pressure to a target muscle location (10A) can
include depressing a portion of a muscle belly at a target
muscle location (10B). As to particular embodiments, the
amount of pressure (44) delivered to the target muscle loca-
tion (11) can decrease neuromuscular inhibition (14) of the
target muscle (3). Consequently, the amount of pressure (44)
can act to increase neuromuscular transmission, likely by
modulating one or more components of the neuromuscular
transmission cascade. The list of components of the neuro-
muscular transmission cascade described above is not com-
prehensive. As such, the amount of pressure (44) delivered
can modulate one or more of the components described above
as well as additional components of the neuromuscular trans-
mission cascade omitted from the above description. As an
illustrative example, the amount of pressure (44) can act to
stimulate release of neurotransmitters (16) from the synaptic
end bulb (19) into the synaptic cleft (22).

[0056] Embodiments can further include delivery of the
amount of pressure (44) over a time period. As to particular
embodiments, applying an amount of pressure to a target
muscle location (10A) can include depressing a portion of a
muscle belly at a target muscle location for a time period
(10C). The time period can range from between about one
second to about twenty seconds. The time period can be
selected from the group including or consisting of: between
about 1 second and about 3 seconds, between about 2 seconds
and about 4 seconds, between about 3 seconds and about 5
seconds, between about 4 seconds and about 6 seconds,
between about 5 seconds and about 7 seconds, between about
6 seconds and about 8 seconds, between about 7 seconds and
about 9 seconds, between about 8 seconds and about 10
seconds, between about 9 seconds and about 11 seconds,
between about 10 seconds and about 12 seconds, between
about 11 seconds and about 13 seconds, between about 12
seconds and about 14 seconds, between about 13 seconds and
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about 15 seconds, between about 14 seconds and about 16
seconds, between about 15 seconds and about 17 seconds,
between about 16 seconds and about 18 seconds, between
about 17 seconds and about 19 seconds, and between about 18
seconds and about 20 seconds.

[0057] As an illustrative example, an amount of pressure
(44) can be delivered to the target muscle location (11) as an
amount of pressure (44) having a constant maximum ampli-
tude of about two seconds. As another illustrative example,
the amount of pressure (44) can be delivered to the target
muscle location (11) as an amount of pressure (44) having an
inconstant maximum amplitude of pulsatile form incorporat-
ing five pulses, each pulse of about two seconds.

[0058] Now referring primarily to FIG. 12, as to particular
embodiments, the inventive method (2) can further include
locating a target muscle second end (53), locating a target
muscle second location (54) a second distance (55) from the
target muscle second end (53), and providing a second stimu-
lus (56) to the target muscle second location (54), each as
above described for the corresponding method of locating a
first target muscle first end (6), locating a target muscle first
location (7), and providing a first stimulus (10) to the target
muscle first location (7).

[0059] As to particular embodiments, providing a first
stimulus (10) to a target muscle first location (7) and provid-
ing a second stimulus (56) to a target muscle second location
(54) can be delivered, as above described, either concurrently
or serially to increase muscle control (13) or decrease neuro-
muscular inhibition (14).

[0060] Now referring primarily to FIG. 13, as to particular
embodiments ofthe inventive physical therapy system (1), the
inventive method (2) can further include a functional screen
(57), which can identify biomechanical deficiencies of a sub-
ject(4). A functional screen (57) can comprise an assessment
of a subject (4), including a weight-bearing assessment, an
active assessment, a multiplanar assessment, a total body
assessment, or the like, or combinations thereof. Addition-
ally, a functional screen (57) can comprise an assessment of
actions of a subject (4), including actions that mimic Activi-
ties of Daily Living, actions that mimic sport activities,
actions that mimic work activities, or the like, or combina-
tions thereof. Biomechanical deficiencies of a subject (4)
identified by the functional screen (57) can facilitate in locat-
ing a target muscle (5) by directing a provider (46) toward a
target muscle (3) associated with a particular biomechanical
deficiency.

[0061] Againreferring primarily to FIG. 13, as to particular
embodiments, the inventive method (2) can further include
testing neuromuscular facilitation (58), which can assess the
ability of a target muscle (3) to contract as a result of com-
munication with the nervous systeni. As to particular embodi-
ments, testing neuromuscular facilitation (58) can include
positioning a target muscle (58A) between a midrange of
motion and a shortened range of motion. As to other particular
embodiments, testing neuromuscular facilitation (58) can
include measuring a neuromuscular response (58B) of the
target muscle (3) positioned between a midrange of motion
and a shorted range of motion to a neuromuscular facilitation
test stimulus. As to yet other particular embodiments, testing
neuromuscular facilitation (58) can include scoring the neu-
romuscular response (58C) of the target muscle (3) posi-
tioned between a midrange of motion and a shorted range of
motion to the neuromuscular facilitation test stimulus based
on a binary determination of whether the target muscle (3)
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contracts in response to the neuromuscular facilitation test
stimulus or the target muscle (3) does not contract in response
to the neuromuscular facilitation test stimulus. As to still yet
other particular embodiments, the inventive physical therapy
system (1) can include providing a first stimulus (10) to the
target muscle (3) which does not contract in response to the
neuromuscular facilitation test stimulus.

[0062] Againreferring primarily to FIG. 13, as to particular
embodiments, the inventive method (2) can further include
repeating: positioning the target muscle (58A), measuring the
neuromuscular response (58B) of the target muscle (3), scor-
ing the neuromuscular response (58C) of the target muscle
(3), and providing the first stimulus (10) to the target muscle
(3) until the target muscle (3) contracts in response to the
neuromuscular facilitation test stimulus.

Example 1

[0063] Now referring primarily to FIG. 3 through FIG. 6
which show a first illustrative example of the inventive
method (2) of increasing muscle control (13) or decreasing
neuromuscular inhibition (14) of the gastrocnemius muscle
(52).

[0064] Now referring primarily to FIG. 5, the gastrocne-
mius muscle (52), a posterior muscle of the calf of the lower
leg (59) has a lateral head which originates from the lateral
condyle of the femur, while the gastrocnemius muscle (52)
medial head originates from the medial condyle of the femur.
The opposing end of the gastrocnemius muscle (52) couples
to the Achilles tendon (60), which inserts into the posterior
surface of the heel bone (61). Actions of the gastrocnemius
muscle (52) can pull the heel upward and correspondingly
extend the foot downward. Actions of the gastrocnemius
muscle (52) can also pull the lower leg (11) towards the
posterior upper leg (73), causing knee joint (62) flexion.
Accordingly, the gastrocnemius muscle (52) can be involved
with movements including standing, walking, running, jump-
ing, or the like, or combinations thereof.

[0065] The subject (4) was positioned on a support surface
(28) to allow access to the gastrocnemius muscle (52) in the
posterior lower leg (59). In the instant example, the subject (4)
was positioned in a supine position, the leg including the
gastrocnemius muscle (52) flexed at the knee joint (62) with
the foot (63) resting flat on the support surface (28) such that
the foot (63) was in a plantar flexed position.

[0066] The gastrocnemius muscle (52) within the lower leg
(59) of the subject (4) was located by manually palpating the
Achilles tendon (60) along a substantially longitudinal axis
from the Achilles tendon distal end (64) toward the Achilles
tendon proximal end (65). Once the Achilles tendon proximal
end (65) was located, the gastrocnemius muscle distal first
end (66) was located adjacent to the Achilles tendon proximal
end (65).

[0067] The gastrocnemius muscle first location (67) was
located a first distance (8) from the gastrocnemius muscle
distal first end (66) by manually palpating the gastrocnemius
muscle (52) along a substantially longitudinal axis (51) from
the gastrocnemius muscle distal first end (66) toward the
gastrocnemius muscle proximal second end (68), moving a
first distance (8) of about one inch to a discrete gastrocnemius
muscle first location (67) within a portion of the gastrocne-
mius muscle belly (69) associated with a neuromuscular junc-
tion (40).

[0068] Once the gastrocnemius muscle first location (67)
was located, a first stimulus (12) was delivered to the gastroc-
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nemius muscle (52) at the gastrocnemius muscle first location
(67) in the form of an amount of pressure (44) applied by one
or more fingertips (45) of the provider (46). The amount of
pressure (44) delivered to the gastrocnemius muscle first
location (67) was adjusted until there was a measurable
increase in the output force or range of motion about the knee
joint (62) of the subject (4).

[0069] Now referring primarily to FIG. 6, the range of
motion about the knee joint (62) of the subject (4) prior to
administration of the inventive method (2) was measured at
about —20 degrees of knee extension (70). Administration of
the inventive method (2), as above described, resulted in a
range of motion about the knee joint (62) of about 0 degrees
of knee extension (71). Accordingly, administration of the
inventive method (2) resulted in a 20 degree increase in range
of motion about the knee joint (62) of the subject (4).

Example 2

[0070] Now referring primarily to FIG. 7 and FIG. 8, the
inventive method (2) was administered to the the rectus femo-
ris muscle (72) of a subject (4).

[0071] The rectus femoris muscle (72), an anterior muscle
of the upper leg (73), has a straight head originating from the
anterior inferior iliac spine and the reflected head originating
from theilium above the acetabulum. The opposing end of the
rectus femoris muscle (72) inserts into the patella, or knee
cap, via the quadriceps tendon. Actions of the rectus femoris
muscle (72) can include flexing the thigh at the hip joint and
extending the lower leg at the knee joint.

[0072] The subject (4) was positioned on a support surface
(28) in a supine position, the leg including the rectus femoris
muscle (72) bolstered at the knee joint (62) allowing access to
the rectus femoris muscle (72) in the anterior upper leg (73).

[0073] The rectus femoris muscle (72) within the upper leg
(73) of the subject (4) was located by manually palpating the
tendon (74) coupling the rectus femoris muscle proximal first
end (75) with the anterior inferior iliac spine along a substan-
tially longitudinal axis (51) from the tendon proximal end
(76) toward the tendon distal end (77). Once the tendon distal
end (77) was located, the rectus femoris muscle proximal first
end (75) can be located adjacent to the tendon distal end (77).

[0074] A rectus femoris muscle first location (78) was
located a first distance (8) from the rectus femoris muscle
proximal first end (75) by manually palpating the rectus
femoris muscle (72) along a substantially longitudinal axis
(51) from the rectus femoris muscle proximal first end (75)
toward the rectus femoris muscle distal second end (79),
moving a first distance (8) of about one inch to a discrete
rectus femoris muscle first location (78) within a portion of
the rectus femoris muscle belly (80) associated with a neuro-
muscular junction (40).

[0075] Upon locating the rectus femoris muscle first loca-
tion (78), the inventive method (2) further included providing
a first stimulus (10) to the rectus femoris muscle (72) at the
rectus femoris muscle first location (78), the first stimulus
(12) including an amount of pressure (44) applied by one or
more fingertips (45) of the provider (46) until an increase in
muscle control of the rectus femoris muscle (72) was
observed in the subject (4). As to particular embodiments, the
increase in muscle control of the rectus femoris muscle (72)
can be assessed by testing rectus femoris muscle (72) neuro-
muscular facilitation.
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Example 3

[0076] Now referring primarily to FIG. 9 through FIG. 10,
the inventive method (2) was applied to the biceps brachii
muscle (81) of a subject (4).

[0077] Now referring primarily to FIG. 10, the biceps
brachii muscle (81), a two-headed anterior muscle of the
upper arm (82) includes a long head (83) which originates
from the supraglenoid tubercle and a short head (84) which
originates from the coracoid process of the scapula. The
opposing end of the biceps brachii muscle (81) inserts into the
radial tuberosity. Actions of the biceps brachii muscle (81)
include flexing the elbow (85) and supinating the forearm
(86).

[0078] The subject (4) was positioned in a supine position
on a support surface (28) with the arm including the biceps
brachii muscle (81) flexed at the elbow (85) to allow access to
the biceps brachii muscle (81) in the anterior upper arm (82)
of the subject (4).

[0079] Thelonghead (83) ofthe biceps brachii muscle (81)
within the upper arm (82) of the subject (4) was located by
manually palpating the tendon coupling the long head (83) of
the biceps brachii proximal first end (87) with the supragle-
noid tubercle along asubstantially longitudinal axis (51) from
the tendon proximal end (88) toward the tendon distal end
(89). Once the tendon distal end (89) was located, the long
head (83) of the biceps brachii proximal first end (87) was
located adjacent to the tendon distal end (89).

[0080] Thelonghead (83) of the biceps brachii muscle first
location (90) was located a first distance (8) from the long
head (83) of the biceps brachii muscle proximal first end (87)
by manually palpating the long head (83) of the biceps brachii
muscle (81) along a substantially longitudinal axis (51) from
the long head (83) of the biceps brachii muscle proximal first
end (87) toward the long head (83) of the biceps brachii
muscle distal second end (91), moving a first distance (8) of
about one inch to a discrete long head (83) of the biceps
brachii muscle first location (90) within a portion of the long
head (83) of the biceps brachii muscle belly (92) associated
with a neuromuscular junction (40).

[0081] Oncethelonghead(83) of the biceps brachii muscle
first location (90) was located, a first stimulus (12) was deliv-
ered to the long head (83) of the biceps brachii muscle (81) at
the long head (83) of the biceps brachii muscle first location
(90) in the form of an amount of pressure (44) delivered as
five pulses each over a time period of about two seconds,
whichresulted in a measured increase in the muscle control of
the biceps brachii muscle (81) of the subject (4).

[0082] As a second illustrative example, the range of
motion about the shoulder joint (93) of a subject (4) prior to
administration of the inventive method (2) can be measured at
about 120 degrees of shoulder flexion (94). Administration of
the inventive method (2), as above described, can result in
about 180 degrees of shoulder flexion (95). Accordingly,
administration of the inventive method (2) can result in a 60
degree increase in range of motion about the shoulder joint
(93) of the subject (4).

Example 4

[0083] Now referring primarily FIG. 11 and Table 1, the
inventive method (2) can result in an increase in output force
(96) of a target muscle (3) of a subject (4). In an experiment,
twenty-two subjects (97) having decreased muscle control or
neuromuscular inhibition of a rectus femoris muscle (72)
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were tested. Rectus femoris muscle (72) output force (96) was
assessed using a dynamometer both before administration of
the inventive method (2) and after administration of the inven-
tive method (2).

[0084] Now referring to Table 1, each subject (4) was given
a numerical identifier as shown in column one. The rectus
femoris muscle (72) output force (96) of each subject (4) prior
to administration of the inventive method (2) was recorded in
column two as pounds of pressure. The rectus femoris muscle
(72) output force (96) after administration of the inventive
method (2) was recorded in column three as pounds of pres-
sure. The percent increase (98) in output force (96) following
administration of the inventive method (22) to each subject
(4) was calculated and recorded in column four.

TABLE 1
Subject Output Output Percent
Number Force Before Force After Increase
1 24.0 27.0 12.5
2 26.6 29.6 11.3
3 26.5 27.1 2.3
4 22.0 24.9 13.2
5 28.7 36.4 26.8
6 152 185 217
7 15.1 15.9 5.3
8 31.6 32.9 4.1
9 25.9 32.6 25.9
10 37.5 39.9 6.4
11 33.7 39.7 17.8
12 32.7 38.3 17.1
13 25.5 35.6 39.6
14 43.1 45.7 10.7
15 47.2 55.9 14.2
16 30.6 323 5.6
17 28.6 33.5 17.2
18 22.8 26.8 17.2
19 21.5 25.3 17.2
2 25.5 29.8 17.2
2 404 473 4.7
2 15.2 17.6 15.2
[0085] Now referring primarily to FIG. 11, the percent

increase (98) in rectus femoris muscle (72) output force (96)
following administration of the inventive method (2) was
plotted as a bar graph with each subject (4) identified along
the horizontal axis (99) and each corresponding percent
increase (98) in rectus femoris muscle (72) output force (96)
shown along the vertical axis (100). Overall, the average
percent increase (98) in rectus femoris muscle (72) output
force (96) following administration of the inventive method
(2) was 14.7%.

[0086] As to particular embodiments of the inventive physi-
cal therapy system (1), increasing muscle control (13) can
include decreasing neuromuscular inhibition (14), increasing
neuromuscular transmission of a target muscle (13 A), stimu-
lating contraction of a target muscle (13B), alleviating a
symptom associated with loss of muscle control of a target
muscle (13C), or the like, or combinations thereof.

[0087] As to particular embodiments of the inventive physi-
cal therapy system (1), an increase in muscle control (13) or
a decrease in neuromuscular inhibition (14) can result in a
measureable result. As such, the inventive physical therapy
system (1) can include measuring the muscle control of the
target muscle (3). As to particular embodiments, measuring
the muscle control of the target muscle (3) can include mea-
suring a range of motion of a body part associated with
extension or contraction of the target muscle (3), measuring
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an output force of the target muscle (3), measuring a move-
ment of a body part associated with extension or contraction
of the target muscle (3), measuring a posture of a subject (4),
the posture associated with extension or contraction of the
target muscle (3), or the like, or combinations thereof.
[0088] As toparticular embodiments of the inventive physi-
cal therapy system (1), an increase in muscle control (13) or
a decrease in neuromuscular inhibition (14) can result in a
measureable result including an achievement of a movement.
For example, prior to providing methods included in the
inventive physical therapy system (1) to a subject (4), the
subject (4) may not be able to step off of a curb. However, after
the methods included in the inventive physical therapy system
(1) are provided, the subject (4) may be able to achieve the
movement(s) sufficient to step off of a curb.

[0089] Asto particular embodiments ofthe inventive physi-
cal therapy system (1), an increase in muscle control (13) or
a decrease in neuromuscular inhibition (14) can result in a
measureable result including an achievement of a posture. For
example, prior to providing methods included in the inventive
physical therapy system (1) to a subject (4), the subject (4)
may not be able touch their toes with their fingertips while
standing straight-legged. After the methods included in the
inventive physical therapy system (1) are provided, the sub-
ject (4) may be able to touch their toes with their fingertips.
[0090] As to particular embodiments of the inventive physi-
cal therapy system (1), administration of the inventive
method (2) can result in an increase in muscle control (13) or
a decrease in neuromuscular inhibition (14) in the target
muscle (3)or in one or more muscles related to or unrelated to
the target muscle (3). As to particular embodiments, the
inventive physical therapy system (1) can effect tension in a
muscle opposing the target muscle (3) via reciprocal inhibi-
tion.

[0091] As can be easily understood from the foregoing, the
basic concepts of the present invention may be embodied ina
variety of ways. The invention involves numerous and varied
embodiments of the inventive physical therapy system and
methods for using such inventive physical therapy systems,
including the best mode.

[0092] As such, the particular embodiments or elements of
the invention disclosed by the description or shown in the
figures or tables accompanying this application are not
intended to be limiting, but rather exemplary of the numerous
and varied embodiments generically encompassed by the
invention or equivalents encompassed with respect to any
particular element thereof. In addition, the specific descrip-
tion of a single embodiment or element of the invention may
not explicitly describe all embodiments or elements possible;
many alternatives are implicitly disclosed by the description
and figures.

[0093] It should be understood that each element of an
apparatus or each step of a method may be described by an
apparatus term or method term. Such terms can be substituted
where desired to make explicit the implicitly broad coverage
to which this invention is entitled. As but one example, it
should be understood that all steps of a method may be dis-
closed as an action, a means for taking that action, or as an
element which causes that action. Similarly, each element of
an apparatus may be disclosed as the physical element or the
action which that physical element facilitates. As but one
example, the disclosure of a “palpation” should be under-
stood to encompass disclosure of the act of “palpating”™—
whether explicitly discussed or not—and, conversely, were
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there effectively disclosure of the act of “palpating”, such a
disclosure should be understood to encompass disclosure ofa
“palpation” and even a “means for palpating.” Such alterna-
tive terms for each element or step are to be understood to be
explicitly included in the description.

[0094] Inaddition, as to each term used it should be under-
stood that unless its utilization in this application is inconsis-
tent with such interpretation, common dictionary definitions
should be understood to be included in the description for
each term as contained in the Random House Webster’s
Unabridged Dictionary, second edition, each definition
hereby incorporated by reference.

[0095] All numeric values herein are assumed to be modi-
fied by the term “about”, whether or not explicitly indicated.
For the purposes of the present invention, ranges may be
expressed as from “about” one particular value to “about”
another particular value. When such a range is expressed,
another embodiment includes from the one particular value to
the other particular value. The recitation of numerical ranges
by endpoints includes all the numeric values subsumed
within that range. A numerical range of one to five includes
for example the numeric values 1, 1.5, 2, 2.75, 3, 3.80, 4, 5,
and so forth. It will be further understood that the endpoints of
each of the ranges are significant both in relation to the other
endpoint, and independently of the other endpoint. When a
value is expressed as an approximation by use of the anteced-
ent “about,” it will be understood that the particular value
forms another embodiment. The term “about” generally
refers to a range of numeric values that one of skill in the art
would consider equivalent to the recited numeric value or
having the same function or result. Similarly, the antecedent
“substantially” means largely, but not wholly, the same form,
manner or degree and the particular element will have arange
of configurations as a person of ordinary skill in the art would
consider as having the same function or result. When a par-
ticular element is expressed as an approximation by use of the
antecedent “substantially,” it will be understood that the par-
ticular element forms another embodiment.

[0096] Moreover, for the purposes of the present invention,

<, %

the term “a” or “an” entity refers to one or more of that entity
unless otherwise limited. As such, the terms “a” or “an”, “one
or more” and “at least one” can be used interchangeably
herein.

[0097] Thus, the applicant(s) should be understood to claim
at least: i) the inventive physical therapy system herein dis-
closed and described, ii) the related methods disclosed and
described, iii) similar, equivalent, and even implicit variations
of each of these devices and methods, iv) those alternative
embodiments which accomplish each ofthe functions shown,
disclosed, or described, v) those alternative designs and meth-
ods which accomplish each of the functions shown as are
implicit to accomplish that which is disclosed and described,
vi) each feature, component, and step shown as separate and
independent inventions, vii) the applications enhanced by the
various systems or components disclosed, viii) the resulting
products produced by such systems or components, ix) meth-
ods and apparatuses substantially as described hereinbefore
and with reference to any of the accompanying examples, X)
the various combinations and permutations of each of the
previous elements disclosed.

[0098] The background section of this patent application
provides a statement of the field of endeavor to which the
invention pertains. This section may also incorporate or con-
tain paraphrasing of certain United States patents, patent
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applications, publications, or subject matter of the claimed
invention useful in relating information, problems, or con-
cerns about the state of technology to which the invention is
drawn toward. It is not intended that any United States patent,
patent application, publication, statement or other informa-
tion cited or incorporated herein be interpreted, construed or
deemed to be admitted as prior art with respect to the inven-
tion.

[0099] The claims set forth in this specification, if any, are
hereby incorporated by reference as part of this description of
the invention, and the applicant expressly reserves the right to
use all of or a portion of such incorporated content of such
claims as additional description to support any of or all of the
claims or any element or component thereof, and the appli-
cant further expressly reserves the right to move any portion
of or all of the incorporated content of such claims or any
element or component thereof from the description into the
claims or vice-versa as necessary to define the matter for
which protection is sought by this application or by any
subsequent application or continuation, division, or continu-
ation-in-part application thereof, or to obtain any benefit of,
reduction in fees pursuant to, or to comply with the patent
laws, rules, or regulations of any country or treaty, and such
content incorporated by reference shall survive during the
entire pendency of this application including any subsequent
continuation, division, or continuation-in-part application
thereof or any reissue or extension thereon.

[0100] Additionally, the claims set forth in this specifica-
tion, if any, are further intended to describe the metes and
bounds of a limited number of the preferred embodiments of
the invention and are not to be construed as the broadest
embodiment of the invention or a complete listing of embodi-
ments of the invention that may be claimed. The applicant
does notwaive any right to develop further claims based upon
the description set forth above as a part of any continuation,
division, or continuation-in-part, or similar application.

1. A method for increasing muscle control of a target
muscle, comprising:

locating a target muscle;

locating a target muscle first end;

locating a target muscle first location a first distance from

said target muscle first end;

providing a first stimulus to said target muscle first loca-

tion; and

increasing said muscle control of said target muscle.

2. The method of claim 1, further comprising:

locating a target muscle second end;

locating a target muscle second location a second distance

from said target muscle second end; and

providing a second stimulus to said target muscle second

location.

3. (canceled)

4. The method of claim 2, wherein providing said first
stimulus or said second stimulus comprises applying an
amount of pressure to said target muscle first location or said
target muscle second location.

5. The method of claim 4, wherein said pressure is selected
from the group consisting of: an amount of invariant continu-
ous pressure, an amount of substantially invariant continuous
pressure, and an amount of variant pressure.
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6. The method of claim 4, further comprising depressing a
portion of a muscle belly of said target muscle at said target
muscle first location or said target muscle second location by
applying said amount of pressure.

7. The method of claim 6, further comprising applying said
amount of pressure at said target muscle first location or said
target muscle second location over a time period.

8. (canceled)

9. The method of claim 7, further comprising locating said
target muscle first location or said target muscle second loca-
tion in association with a neuromuscular junction.

10. The method of claim 9, further comprising decreasing
neuromuscular inhibition.

11. The method of claim 10, further comprising increasing
neuromuscular transmission.

12. The method of claim 11, further comprising stimulat-
ing contraction of said target muscle.

13. The method of claim 1, further comprising alleviating
a symptom associated with loss of muscle control.

14. The method of claim 13, wherein said symptom asso-
ciated with loss of muscle control is selected from one or
more of the group consisting of: pain, swelling, and tightness.

15. The method of claim 1, further comprising measuring
said muscle control of said target muscle.

16. The method of claim 15, wherein said measuring com-
prises measuring a range of motion of a body part associated
with extension or contraction of said target muscle.

17. The method of claim 15, wherein said measuring com-
prises measuring an output force of said target muscle.

18. The method of claim 15, wherein said measuring com-
prises measuring a movement of a body part associated with
extension or contraction of said target muscle.

19. The method of claim 15, wherein said measuring com-
prises measuring a posture of a subject, said posture associ-
ated with extension or contraction of said target muscle.

20. The method of claim 1, further comprising functionally
screening a subject.

21-27. (canceled)

28. The method of claim 1, further comprising testing
neuromuscular facilitation of said target muscle, including:

positioning said target muscle between a midrange of

motion and a shortened range of motion;

measuring a neuromuscular response of said target muscle

to a neuromuscular facilitation test stimulus;

scoring said neuromuscular response of said target muscle

to said neuromuscular facilitation test stimulus based on
a binary determination of whether said target muscle
contracts in response to said neuromuscular facilitation
test stimulus or said target muscle does not contract in
response to said neuromuscular facilitation test stimu-
lus; and

providing said first stimulus to said target muscle which

does not contract in response to said neuromuscular
facilitation test stimulus.

29. The method of claim 28, further comprising repeating
said measuring said neuromuscular response of said target
muscle, said scoring said neuromuscular response of said
target muscle, and said providing said first stimulus to said
target muscle until said target muscle contracts in response to
said neuromuscular facilitation test stimulus.
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