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intermetatarsal pain

M

orton's neurorna (also called
intermetatarsal neuroma, interdigital neuroma, and Morton's
metatarsalgia) is a frequent finding thought to
be caused by an entrapment of the intermetatarsal nerve (the plantar proper digital
nerve) under the deep transverse intermetatarsal ligament, or by a mechanical foor
imbalance causing repetitive trauma that
results in degenerarive neuropathy.' This condition is frequently found in the third intermetatarsal space, between the third and fourth
metatarsals, and is more common in women
than in men.2 Intermetatarsal neuromas are
usually found in the excessively pronated foot
but have been reported in both the recrus foot
and cavus foot as well.' I have s~~ccessfully
treated intermetatarsal neuromas with a series
of dilute ethyl alcohol injections; the results
have been well received by patients and compare favorably to other conservative treatments
or surgery for neuromas.

severicy of symptoms and removing the shoes or
resting tends to decrease the severity of symptoms after activiry. Many patients report that
removing the shoes and massaging the ball of
the foot and toes provides immediate relief of
s y r n p t o ~ nhowever,
~
walking barefoot on hard
surfaces may also be uncomfortable for patients
with more advanced conditions.
T h e diagnosis of Morton's neuroma is
made using several different techniques; however, clinical history and physical examination
of the foot are the most reliable. Direct examination usually locates the point of maximum
tenderness by reproducing symptoms during a

Neurolysis caused
by dilute alcohol
injections can
obviate surgery
or other invasive
treatments for
neuroma patients.

Symptoms and diagnosis
Most patients present with similar complaints,
which range from numbness in the digital web
space to intense pain in the ball of the foot or
into the toes with activity. When asked to
describe these complaints, patients use terms
such as pins and needles, burning pain, tingling, or a sense of fullness or cramping in the
toes, especially with activity. Additionally, they
may describe the pain as moving from the plantar ball of the foot to the toes, or radiating into
the arch or up the leg. Walking in dress shoes or
running in athletic shoes tends to increase the

Figure 1. Diagnostic pinch test for neuroma. Pinching the
soft tissues with dorsal and plantar compression of the
intermetatarsal space may reproduce nerve-like symptoms
in the case of Morton's neuroma.
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Figure 2. Diagnostic lateral squeeze test for neuroma. Medial and lateral compression of the forefoot area of the foot may reproduce nerve-like symptoms in the
case of Morton's neuroma.

pinch test involving dorsal and plantar compression of the intermetatarsal space (Figure 1) or with the lateral squeeze test using
medial and lateral compression of the forefoot area (Figure 2).
Also, direct pressure at the plantar distal intermetatarsal space
may reproduce the patient's symptoms and identify increased
thickness or an enlarged nerve (Figure 3). A combination of the
lateral squeeze test and the pinch test may reproduce an audible
andlor palpable click in the involved intermetatarsal space, often
referred to as a positive Mulder's sign.'

Additional studies may include a diagnostic anesthetic nerve
block injection performed proximal to the suspected neuroma
site, weight-bearing x-rays of the involved forefoot area, computed tomography, magnetic resonance imaging, ultrasonography
or sensory nerve conduction testing. These diagnostic studies are
not very standard or popular because of cost, operator inexperience, and equipment unavailability. Clinical examination and
rcview of the patient's history of symptoms are still the most
common techniques for diagnosis of intermetatarsal neuroma.
Morton's neuroma may be mimicked by several different clinical
findings including any condition that causes forefoot pain, numbness, nerve-like pain, nletatarsalgia symptoms, or discomfort into
the toes. Specific conditions can be found in the list of differential
diagnoses (see table, page 60). Most of the conditions listed can be
identified by carefill history and physical examination, as well as
with the more sophisticated diagnostic studies already mentioned.

Treatment options
There are numerous treatment options available for Morton's neuroma, ranging from no treatment to conservative methods to surgical care. The conservative alternatives include tape strapping of the
foot to provide additional support, application of intermetatarsal
pads to help separate the metatarsal heads on weight-bearing, and
the use of functional orthotic devices to help stabilize the feet. Most
of these approaches are less than successhl.~Other conservative
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rrcxrmcnrs involve vitm ~ i nB , injccrions,"
corricosrcroid 111jcchol injections.""
Among
surgical options is
most ol,vious: sLlrgical excision of the
involved nerve. G r i ations i n c l ~ d ctransec-
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plantar capsulitis
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cctoniy, external or internal neurolysis, translocation of the involved
ncrve, endoscopic decompression, and other destructive measures
such as laser ;tblation or cryogenic denervation."' I '
.I.he surgical techniques all have the potential for failure and
complications. I he major proble~nsfollowing surgery include
recurrence of the condition, worsening of the pain, creation of
traumatic or stump neuromas, excessive deep o r superficial scar
fornution, damage to adjacent soft tissue structures, wound
dehiscellce, and infection. Less serious complications include
numbness in the toes or around the ball of the foot, a feeling of
fullness o r swelling, and persistent paresthesias.
r .

An Anatomical Last with extra width across
the Midfoot and Toe-Box.

A Cushioning Sole with a special heel-recess
for heel-pain relief.

Soft Leather, padded with open cell foam, and
lined with breathable fabric mesh.

Attractive Styling along with a shell design of
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Chemical neurolysis of Morton's neuroma
In an ~ r n ~ u l l i s h estudy
d
performed from 1977 through
- 1985, I
evaluated more than 150 patients who unde~wentweekly injections of 112 ml of a 4% alcohol solution for clinical s y m p t o m of
inrerme~~tarsal
lieurornas. T l ~ results
e
showed that more than 80%
experienced resolution of their neuroma symptoms after three or
more weekly injections. Unfortunately, the collection of data and
efforts to control for additional therapeutic measures in each case
was flawed. There were so many variables and other treatments
provided that the results were not publishable. Many patients had
multiple interspace complaints, had undergone previous cortisone

Polyurethane Foam
Figure 3. Direct pressure placed at the plantar distal intermetatarsal space. This
technique may reveal increased thickness of the tissues and may reproduce the
nerve-like symptoms in the case of Morton's neuroma.
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Figure 4. The injection technique. In this case, the area of maximum point of tenderness (MPTJ is marked with a small spot for identification. The injection of a
small amount (0.5 to 1 ml) of the 4% ethyl alcohol solution is placed proximal to
the MPT (deep into the intermetatarsal space below and proxinial to the intermetatarsal ligament). It is important on the first few injections to manipulate the
needle in the deep tissues unfil the involved nerve is stimulated before injecting the
solution. This allows for close proximiiy of the injected alcohol solution to the nerve
tissue for more rapid absorption.

Treatment for
Heel Pain!
(Plantar FmciitS)

injections, were wearing functional orthotic devices or had received
some other forms of treatment before or during the study time.
In 1986, the technique for mixing the solution and the different
clinical conditions responsive to sclerosing injections were pub1ished.TThe mixture was initially composed of 48 ml of 2% lidocaine with epinephrine (1:100,000) and 2 ml of dehydrated ethyl
alcohol, which resulted in a 4% dilute solution.'Wowever, during
this time I began to note that using 0.5% bupivacaine HCI with
( 1 :200,000) combined with the dehydrated ethyl alcoepi~iepliri~~e
hol at the same 4% concentration provided more consistent results
and longer lasting anesthesia after injection, and this became the
mixture of choice. Based on this experience, I then developed further studies to help control many of the problems and variables
noted in the earlier s t ~ ~ design.
dy
From 1986 thr0~1gh 1996, I performed a detailed prospective
study to evaluate the treatment results of a conservative technique
involving the chemical neurolysis of isolated intermetatarsal space
neuromas. The 100 patients chosen for the study had clinical
symptoms of a single intermetatarsal space neuroma on one foot
only. None of the patients had undergone previous therapy for the
neuromas and all agreed to refrain from receiving additional alternative treatments while in the study program. The patients all had
a minimum of three to a maximum of seven weekly 112-ml injections of the 4% ethyl alcohol solution proximal to the point of
maximal tenderness. The results were published in 1999.9
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'The 4% alcohol solution used for chemical neurolysis in this
study and in all subsequent treatment of neuromas in my practice
is prepared by mixing 48 ml of 0.5% bupivacaine HCI with epinephrine (1:200,000) with 2 ml (two 1-rnl vials) of dehydrated
ethyl alcohol for injection, for a total volume of 50 ml. The new
mixture is kept in the original bupivacaine bottle, dated and relabeled to identifj. the solution as 4% sclerosing rather rhan local
anesthetic to prevenr inadvertent misuse.
The use of epinephrine appears to aid in the results of neuroma injections, probably beca~~se
it potentiates the local anesthetic agent, confines the sclerosing solution to a smaller area, prevents the rapid absorption of the solution into the adjacenr
tissues, and may have some neurolytic action on the nerve tissue
itself. However, I also makc a bottle of the 4% solution using
bupivacaine HCI without epinephrine for use on those patients
who have reactions to the epinephrine.
In the prospective study, the injection was made to the dorsal
aspect of the foot with a 1 114-inch, 27-gauge needle penetrating
deep into the intermetatarsal space below and proxirnal to the
intermetatarsal ligament (Figure 4). To position the needle tip
close to the nerve tissue proximal to the a c t d neuroma, the needle was then gently and slowly manipulated within the deep tissue layers until the patient responded with a sensation of tingling,
pins and needles, radiating pain into the toes, or burning into the
ball of the foot. Once the sensation was felt by the patient, then

the injection was completed. It was my hypothesis that: the nerve
in this location would be smaller, without surrounding perineura1 fibrosis or adjacent thickened tissues, making it easier to destroy
with the chemical solution at this level than it would be at the
actual neuroma site. Additionally, it is not necessary or recommended to perform a local anestheric nerve block prior to injection of the 4% ethyl alcohol solution since the anesthesia will
make it very difficult to locate the involved nerve and could
potentially dilute the alcohol solution even further.

Results and complications
Of the 100 patients included in the study, the 73 females and 27
males ranged in age from 20 to 75 years (average 51 years). Sixtytwo left feet and 38 right feet were involved. Fifty percent of the
patients had six or seven injections. The third intermeratarsal space
was involved in 81 cases. Follow-up evaluation was performed for
each patient at six months to two years (average 13 months) following completion of treatment. Final results showed that 82
patients reported 100% improvement of their symptoms and seven
patients reported from 60% to 85% improvement. This resulted in
an overall patient satisfaction rate of excellent or good of 89%.
Eleven patients had continued pain or other symptoms at the end
of the study and elected to proceed with surgical neurecromy. The
long-term results of this prospective study appear to be superior to
most reported forms of treatment, including surgical care.15
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The complications with this injection technique appear to be
minimal and incl~~de
failure to relieve the original symptoms,
recurrence of symptoms, increased symptoms after the first and
possibly the second injection (postinjection neuritis), and a postinjecrian lymphatic reaction. The increase in symptoms fulluwing
the f rst or second injection appeared to be relatively common and
occurred in the first 48 hours afier the injection, after which rhe
intensity decreased rapidly. By the subsequent clinical visit all
patients reportccl thar the ''new" pain had decreased significantly
and in most patients had subsided completely. Very few patients
had similar increased pain after the third or subsequent injections
due to the increasing neurolytic effect of the previous injections.
I have never actually seen the perilymphatic irritaAlrho~~gh
tion, a few podiatric physicians have contacted me to report that
the symptoms include increased pain, intense redness with streaking from the injection point proximally up the foot, and blistering
in a few cases. The irritation is seen soon after the injection. It is
my opinion that in these cases the 4% ethyl alcohol solution was
picked up by the dorsal superficial lymphatic system. Deep injections of the solution do not appear to have this secondary effect.
This reaction is probably similar to the condition reported following cortisone injections, termed perilymphatic atrophy.'"

Discussion
The active component of the 4% sclerosing solution discussed in
this paper is dehydrated alcohol injection, which is also termed
absolute alcohol, pure ethyl alcohol for injection, desiccated alcohol, and ethanol. Dehydrated alcohol consists of not less than 98%
by volume of ethyl alcohol (ethanol) and is distributed in sterile I ml glass vials ready for injection. Ethyl alcohol is a clear, colorless
liquid that is miscible with local anesthetic agents. Once the ethanol
is diluted to 4% by the merhod described earlier it produces neuritis and Wallerian nerve degeneration, or chemical neurolysis when
absorbed into nerve tissue. Repeated injections of this dilute solution in close proximity to nerve tissue, on a weekly basis, presumably causes selective degeneration or neurolysis until the nerve completely ceases nerve hnction or is directly destroyed. The volume
needed to produce therapeutic neurolysis involves amounts too
sn~alito produce systemic side-effects related to ethanol.",'"
The dehydrated alcohol may be ordered from a local pharmacist
and is also available through a variety of medical supply companies.
in quantities of 10 vials per box. I recomIt is usually p~~rchased
mend that the materials be ordered and the solution mixed in the
physician's ofke to maintain quality control and consistency.
For this condition the proper diagnostic codes for nerve conditions should be used, which include, but are not limited to, the
following: neuroma 355.6; neuritis, peripheral 355.8; and nerve
entrapment 355.9. The correct CPT-2002 code is 64640:
Chemical neurolysis by chemical methods. This is not prolotherapy or an experimental injection technique; and should not be
recoded by the insurance company as such. Foot and ankle physicians are qualified to provide this service and should not allow
insurance companies to dictate that this procedure be performed
only by anesthesiologists or pain clinics.

