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NON-SURGICAL LASER TREATMENT FOR
A FIBROUS MASS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to, and the benefit
of, U.S. Provisional Application Ser. No. 62/198,787, filed
on Jul. 30, 2015, titled “Non-surgical Laser Treatment for
Morton’s Neuroma,” and to U.S. Provisional Application
Ser. No. 62/297,693, filed on Feb. 19, 2016, titled “Non-
surgical Laser Treatment for Plantar Fibroma,” both of
which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention relates to a non-surgical treatment
for a fibrous mass, such as Morton’s neuroma and plantar
fibroma.

BACKGROUND OF THE INVENTION

[0003] Perineural fibrosis with axonal degeneration and
vascular proliferation of the common digital nerve of the
second or third intermetatarsal space are often referred to as
a Morton’s neuroma. It is believed that fibrosis along with
degeneration of the nerve occurs as a result of mechanical
irritation or entrapment between the adjacent metatarsal
heads. Pain, tingling and numbness are the most common
symptoms. Pain can progress to lifestyle limiting.

[0004] Referring now to FIG. 1, Morton’s neuroma (also
known as Morton neuroma, Morton’s metatarsalgia, Mor-
ton’s neuralgia, plantar neuroma, intermetatarsal neuroma,
and interdigital neuroma) is a benign neuroma of an inter-
metatarsal plantar nerve, most commonly of the second and
third intermetatarsal spaces (between 2nd-3rd and 3rd-4th
metatarsal heads).

[0005] Prior art treatment has included shoe modification,
use of orthotic devices, corticosterioid injections, alcohol
sclerosing injections, and surgical neurectomy.

[0006] A fibroma is a non-cancerous, i.e., benign, fibrous
tissue tumor or growth, that can occur anywhere in the body.
For example, on the plantar, or the bottom surface of the
foot, the fibromas are called plantar fibromas. Unlike plantar
warts, which grow on the skin, plantar fibromas grow within
the plantar fascia, which is a thickened, fibrous sheet of
connective tissue that originates from the plantar aspect of
medial tubercle of the calcaneus and extends to the plantar
plates of the metatarsophalangeal joints with a function of
absorbing shock for the foot during ambulation. The plantar
fascia is one of the most important ligamentous bands that
maintain the longitudinal arch of the foot.

[0007] The etiology of plantar fibromas have not been
clearly identified, but it is more than likely multifactorial.
The typical etiology is repetitive stress overload to the origin
of the plantar fascia, together with other causes, such as
weight gain, excessive pronation, occupation-related activ-
ity, anatomical variations, altered biomechanics (i.e., gait
abnormalities), overexertion, and inadequate foot wear.
[0008] Plantar fibromas can develop in one or both feet
and the common growth is usually a solitary nodule, though
multiple nodules are possible in the same foot. The mid-arch
region of the foot is the most common location for planter
fibromas to develop. However, plantar fibromas can appear
anywhere along the underside of the foot. They can occur in
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people of any age and gender and will not resolve on their
own or become smaller without proper treatment.

[0009] Prior art treatment can be divided into conservative
and surgical measures. Conservative and prior art non-
surgical measures can alleviate the pain of a plantar fibroma,
but they will not reduce the mass or prevent the progression
of the plantar fibroma. These measures typically include
steroid injections, orthotic devices (i.e., orthopedic shoe
insoles), anti-inflammatory drugs, and physical therapy.
Operative measures are needed when the above measures
fail to improve symptoms of the plantar fibroma. However,
surgical removal of the plantar fibroma requires outpatient
care and may result in a flattening of the arch or develop-
ment of hammertoes. Recurrence of the plantar fibroma
occurs even after surgical measures.

SUMMARY OF THE INVENTION

[0010] Embodiments of applicant’s disclosure describe a
method for treating a fibrous mass, which comprises a
Morton’s neuroma or a plantar fibroma. The method com-
prises identifying a location of the fibrous mass, determining
a first size of the fibrous mass, non-surgically delivering
electromagnetic energy to the fibrous mass, and determining
a second size of the fibrous mass. The method further
comprises determining a number of a plurality of treatments.
In some embodiments, when treating the Morton’s neuroma,
the method further comprising manipulating the Morton’s
neuroma into a position adjacent a surface of the patient’s
foot.

[0011] In certain embodiments, medical imaging tech-
niques, such as ultrasound imaging and magnetic resonance
imaging, are used to identify the location of the fibrous mass
and to determine the first size of the fibrous mass. In other
embodiments, identifying the location of the fibrous mass
further includes placing a patient in a supine position,
palpating the patient’s skin over a suspected location of the
fibrous mass, and detecting an audible click when palpating
skin directly over the fibrous mass.

[0012] Incertain embodiments, the delivering electromag-
netic energy to the fibrous mass step further comprises
emitting electromagnetic energy from a lasing device in
about a 5 mm diameter beam, adjusting a power of to the
lasing device such that the electromagnetic energy pen-
etrates tissues to a depth of about 6 mm to about 8 mm,
directing the 5 mm beam onto the location for a length of
time between about 10 minutes to about 15 minutes, and
delivering about 1,000 pulses of the 5 mm beam to the
location. In some embodiments, a Nd:YAG lasing device
can be utilized.

[0013] In certain embodiments, a topical medication is
applied directly on the skin of the location of the fibrous
mass. The topical medication is selected from a group
consisting of cream, gel, ointment, and lotion. In some
embodiments, the applying the topical medication step fur-
ther comprises using about 15% verapamil by weight, about
3% pentoxifylline by weight, and about 1% tranilast by
weight. In other embodiments, the applying the topical
medication step further comprises using about 15% vera-
pamil by volume, about 3% pentoxifylline by volume, and
about 1% tranilast by volume.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention will be better understood from a
reading of the following detailed description taken in con-
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junction with the drawings in which like reference designa-
tors are used to designate like elements, and in which:
[0015] FIG. 1 illustrates the anatomy of the medial plantar
nerve and the lateral plantar nerve;

[0016] FIG. 2 is a flowchart summarizing the steps of
Applicant’s method for treating Morton’s neuroma;

[0017] FIG. 3 illustrates the anatomy of the plantar fascia
and the plantar fibroma;

[0018] FIG. 4 is a flowchart summarizing the steps of
Applicant’s method for treating plantar fibroma;

[0019] FIG. 5A is an ultrasound image showing a plantar
fibroma before the laser treatment; and

[0020] FIG. 5B is an ultrasound image showing the plantar
fibroma that is reduced in size after the laser treatment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0021] This invention is described in preferred embodi-
ments in the following description with reference to the
Figures, in which like numbers represent the same or similar
elements. Reference throughout this specification to “one
embodiment,” “an embodiment,” or similar language means
that a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least
one embodiment of the present invention. Thus, appearances
of the phrases “in one embodiment,” “in an embodiment,”
and similar language throughout this specification may, but
do not necessarily, all refer to the same embodiment.
[0022] The described features, structures, or characteris-
tics of the invention may be combined in any suitable
manner in one or more embodiments. In the following
description, numerous specific details are recited to provide
a thorough understanding of embodiments of the invention.
One skilled in the relevant art will recognize, however, that
the invention may be practiced without one or more of the
specific details, or with other methods, components, mate-
rials, and so forth. In other instances, well-known structures,
materials, or operations are not shown or described in detail
to avoid obscuring aspects of the invention.

[0023] Referring now to FIG. 1, perineural fibrosis of the
common digital nerve of the second or third intermetatarsal
space is often referred to as a Morton’s neuroma. It is
believed that fibrosis along with degeneration of the nerve
occurs as a result of mechanical irritation or entrapment
between the adjacent metatarsal heads. Pain, tingling and
numbness are the most common symptoms. Pain can prog-
ress to lifestyle limiting.

[0024] Applicant has found that Morton’s neuroma can be
effectively treated using non-surgical treatments of laser
energy. Surgery is a technology consisting of a physical
intervention on tissues, and muscle. As a general rule, a
procedure is considered surgical when it involves cutting of
a patient’s tissues or closure of a previously sustained
wound. Applicant’s method to treat Morton’s neuroma nei-
ther involves cutting of a patient’s tissues, nor closure of a
previously sustained wound.

[0025] Other procedures, such as angioplasty or endos-
copy, may be considered surgery if they involve “common”
surgical procedure or settings, such as use of a sterile
environment, anesthesia, antiseptic conditions, typical sur-
gical instruments, and suturing or stapling. Applicant’s
method to treat Morton’s neuroma does not require a sterile
environment, anesthesia, antiseptic conditions, surgical
instruments, suturing, or stapling.
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[0026] FIG. 2 summarizes the steps of Applicant’s method
for treating Morton’s neuroma.

[0027] Referring now to FIG. 2, in step 205 the method
verifies the presence of a Morton’s neuroma using one or
more medical imaging techniques. Such medical imaging
techniques include, without limitation magnetic resonance
imaging (“MRI”) and/or ultrasound imaging.

[0028] In certain embodiments, the target area of the
neuroma is identified using Applicant’s

[0029] “Dull Probe Technique,” wherein that technique
includes using a dull probe while patient is in the supine
position, palpating the intermetatarsal space to elicit pain
consistent with their chief complaint and/or a positive Mul-
der’s sign (an audible click). A diagnostic ultrasound is also
used to identify the specific location of the neuroma. The
target area is marked on the plantar surface of foot to guide
laser treatment.

[0030] Instep 210, and based upon the medical imaging of
step 210, set an anticipated number of weekly, non-surgical
laser treatments. In step 220, the method sets a variable (i)
to 1.

[0031] In step 230, the method manipulates the verified
Morton’s neuroma into a position adjacent to a surface of the
patient’s foot. In step 240, the method positions a lasing
device such that output power emitted by that lasing device
is directed onto the surface of the patient’s foot directly over
the plantar surface of the Morton’s neuroma.

[0032] Incertain embodiments, step 230 further comprises
applying a topical medication to the surface of the foot
directly over top of the Morton’s neuroma. Applicant’s
topical medication is made by a compounding pharmacy and
comprises Verapamil 15%, Pentoxifylline 3% and Tranilast
1%. The medication is applied just prior to the laser treat-
ment and is allowed to absorb.

[0033] Applicant’s topical medication is used to treat
fibrotic conditions, like plantar fibromas and Dupuytren
contracture and scarring. Applicant has found that use of this
topical medication assists treatment of the fibrosis around
the nerve when used with the Nd:YAG laser.

[0034] In certain embodiments, the lasing device of step
240 comprises a Nd: YAG laser.

[0035] In step 250, the method configures the lasing
device of step 240 to emit electromagnetic energy in a beam
of'a about 5 mm spot size diameter. In step 260, the method
configures the lasing device such that electromagnetic
energy emitted by that lasing device penetrates tissues of the
foot to a depth of between 6 mm and 8 mm. Applicant has
demonstrated with magnetic resonance imaging that this
tissue depth is sufficient to reach the candidate nerve.
[0036] In step 270, the method energizes the lasing device
for between about 10 to about 15 minutes. In step 280 in
certain embodiments, the method non-surgically delivers
about 1,000 pulses of electromagnetic energy at 15 J/cm?, 6
msec and 7 Hz to the Morton’s neuroma. Step 180 does not
include cutting of the patient’s skin. More specifically, step
180 does not include cutting the patient’s skin disposed over
or adjacent to the palpated Morton’s neuroma. Step 180 does
not include closure of a previously sustained wound.
[0037] In step 280 in certain embodiments, the method
non-surgically delivers about 1,000 pulses of electromag-
netic energy to the Morton’s neuroma.

[0038] In step 290, the method determines if (i) equals
(N). If the method determines in step 290, that (i) does not
equal (N), then the method transitions from step 290 to step






