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The aetiology and pathogenesis of Morton’s Neur-
oma remain controversial. It is not true neuroma and
therefore, it is better referred to as Morton’s meta-
tarsalgia. This article reviews the various thoughts
regarding the pathogenesis of this condition. Chronic
trauma, ischaemia, bursitis and entrapment neuro-
pathy have been proposed as possible aetiologic fac-
tors. Careful history and clinical examination is
essential to establish the diagnosis. However, if the
clinical picture is doubtful, radiological investigation
is recommended. Ultrasound, in the hand of an expe-
rienced radiologist, is the modality of choice. Con-
servative measures such as footwear modification
and targeted injection of the hot spot are attempted
before considering surgical intervention. Patients
must be counselled preoperatively. The success of
neurectomy rarely exceeds 83%. When surgery is
considered, the dorsal approach is associated with
less wound complications than the plantar approach.
The neuroma is resected as proximally as possible in
order to include plantar digital branches. For recur-
rent neuromas, a plantar approach is appropriate.

Key words : Morton’s neuroma ; Morton’s metatarsal-
gia ; pathogenesis ; aetiology ; management.

INTRODUCTION

By Morton’s metatarsalgia is meant throbbing,
burning pain and tenderness on the plantar surface
of the foot, usually over the 3rd and 4th metatar-
sophalangeal joints, with pain radiating along the
corresponding toes.

PATHOGENESIS AND AETIOLOGY
THEORIES

Chronic Trauma Theory

Many authors have implied or suggested that
mechanical effects in the forefoot during walking
and weight bearing may cause “repeated trauma”
or “irritation” to plantar intermetatarsal structures,
particularly to the nerve (3, 8, 9, 31, 42). Some of the
explanations for a mechanical effect on the nerve
have been based on consideration of the functional
anatomy in the forefoot (8, 31) ; others have sug-
gested a mechanism that postulates an abnormality
of the metatarsophalangeal joint due to subluxa-
tion, or of the tarsometatarsal joints due to degen-
erative changes (30), whereas the explanation by
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Mulder (32) suggests an enlarged intermetatarsal
bursa.

The third digital nerve, unlike its neighbours, is
of double origin (8), being formed through the anas-
tomosis of branches from both medial and lateral
plantar nerves. It is consequently somewhat thicker
than the other digital nerves – a fact which in itself
might indicate increased vulnerability to trauma.
But more importantly, the arc described by its two
constituent branches forms a transverse sling
across the outer of superficial aspect of the flexor
digitorum brevis muscle. 
Whereas the other digital nerves, lying in deep
grooves between the muscles of the foot, enjoy a
certain degree of mobility in a longitudinal direc-
tion, the fourth nerve is more or less anchored pos-
teriorly. Stretching of the aforementioned loop
occurs during dorsiflexion of the foot and toes, and
in walking the degree of stretch is intensified by
contraction of the flexor belly.

The Ischaemic Theory

Nissen suggested that the nerve lesion and the
fibrosis seen in Morton’s metatarsalgia are the
result of ischaemia (33) ; he observed several
degenerative changes in the plantar digital artery :
disruption of the arterial wall, thrombosis, and
incomplete recanalisation. He suggested that the
intraneural vessels develop changes secondary to
segmental narrowing of the plantar digital artery
from localised degenerative changes in that vessel.
Ringertz and Unander-Scharin (42) however, noted
that narrowing of this artery is frequently present
also in control material, and their observation was
confirmed by Meachim in 1970 (28). One must,
therefore, presume that the pain in the Morton
cases is caused by one or more additional factors.

The theory expounded by Nissen (33), that
Morton’s disease depends on a primary endarteritis
and secondary fibrosis as a consequence of circula-
tory disturbances, can thus be supported as the
endarteritis - fibrosis complex is so common in the
interdigital neurovascular trunks of the foot (42),
that one wonders whether it may not after all be
physiological.  Morton’s disease, on the other hand,
is comparatively rare. It is possible that the high

incidence of intraneural oedema and demyelination
characteristic of the Morton cases may provide a
clue for further investigation into the true patho-
genesis of the disease.

When reviewing these various explanations it
should be noted that the “mechanical hypothesis”
and the “ischaemic hypothesis” are not mutually
exclusive : for example, localised effects on a nerve
from compression and stretching are believed to be
mediated mainly by a focal ischaemia ; also a local
mechanical effect may be responsible for the struc-
ture changes and segmental narrowing observed in
the plantar digital artery, and could thus be an indi-
rect cause of ischaemia in the affected cleft.
Sclerosis of the arteries and narrowing of their
lumen contribute to ischaemia and further nerve
atrophy. The nerves and arteries caught in this reac-
tive scar become more sensitive to pressure and
cause characteristic pain (21).

The Intermetatarsal Bursitis Theory

The intermetatarsal bursa has also been implicated
as a causative mechanism of Morton’s symptoms.
Mulder (32) found a neuroma to be adherent to the
intermetatarsal bursa; but he did not directly relate
the symptoms to the presence of an adherent bursa. 
Bossley and Cairney (10) explained the significance
of the intermetatarsal bursa. It lies dorsal to the
intermetatarsal ligament in the 2nd / 3rd space ; it
extends distally to the ligament and turns dorsally,
passing around its distal edge in close relation to
the bursa. In the 2nd and 3rd intermetarsal space
the neuro-vascular bundle lies very close to the
bursa.

Bossely and Cairney (10) postulated that inflam-
mation of the bursa will adversely affect the nearby
nerve, causing fibrosis, leading to the classical
symptoms. Excision of the nerve may alleviate the
symptoms but its does not necessarily mean that
the nerve was the cause of the symptoms. The pain
can be reproduced by lateral compression of the
metatarsals, squeezing the bursa between meta-
tarsal heads, thus causing the bulging of bursa.
Local injection of the bursa improves symptoms,
albeit temporarily.
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In 1982, Awerbuch et al. (2) also suggested a
strong correlation between Morton’s neuroma,
intermetatarsal bursa and rheumatoid arthritis.
They concluded that the inflamed bursa alters the
interdigital nerves (even more so when enlarged)
and exerts direct compressive effect on the adjacent
nerve.

Entrapment Theory

Gauthier (18) believed that Morton’s neuroma is
primarily a nerve entrapment condition. During the
last stage of the stance phase of gait walking, the
nerve is repeatedly squeezed between the plantar
aspect of the foot and the anterior edge of the inter-
metatarsal ligament. The force on the nerve may be
exaggerated by the failure of the normal function of
the first ray. The result is an irritation of the nerve
and the subsequent development of a neuroma. His
novel surgical technique consists of release of the
anterior edge of the intermetatarsal ligament with-
out resection of the neuroma. In 206 patients treat-
ed with this technique, 83% reportedly had rapid
and stable improvement. 

Graham and Graham (19) agreed with the entrap-
ment theory as they found that there was an
increased diameter of the affected nerve, an
increased number of blood vessels per fascicle and
increased fascicle number and diameter. Another
observation was that these changes occur at a level
corresponding to the distal edge of the intermeta-
tarsal ligament. This led to the belief that Morton’s
neuroma is a nerve entrapment syndrome involving
the transverse intermetatarsal ligament. 

CLINICAL PRESENTATION
AND DIAGNOSIS

Patients with Morton’s Neuroma are commonly
middle aged (78%-95%) females (average age : 50
years). The main complaint is paroxysmal lancinat-
ing pain (50, 53) in the forefoot, often radiating to
the toes. It is associated with numbness and burn-
ing sensation in the involved toes. Occasionally
decreased sensation in those toes may be the only
symptom.

The symptoms are aggravated by wearing tight
shoes with high heels and often relieved by taking
shoes off. The high heel, narrow toe-box shoes in-
crease the plantar pressure over the metatarsal
heads, causing compression, stretching, tethering
of the underlying digital nerves. The pain may also
be relieved by massaging forefoot or toes (23).

The pain may be atypically localised to one toe
or the plantar aspect of the forefoot.

In other cases, the pain may be diffuse radiating
to the ankle and associated with tingling sensation
and hyperaesthesia between the clefts (26). It is
essential to differentiate pain arising from a neuro-
ma from other causes e.g., synovitis and bursi-
tis (50). Neuroma pain is usually localised to the
affected web space, radiating to the corresponding
toes.

In synovitis, pain is often localised distal to the
metatarsal heads; it should not be mistaken for neu-
roma as excision of the digital nerve will not alle-
viate the pain. Attempts to dorsally subluxate the
digit by manipulation may produce pain due to
tethering of nerve, which is more suggestive of
synovitis (16).

Pain due to bursitis may be occasionally difficult
to distinguish from that due to a neuroma since the
locations are similar.

RADIOLOGICAL IMAGING

Ultrasound

The typical sonographic appearance is that of an
ovoid, hypoechoic mass located just proximal to
the metatarsal heads in the intermetatarsal space,
most often between the second and third or third
and fourth metatarsals (39).

Ultrasonography has been successfully used in
the diagnosis of primary interdigital neuroma (35,

44). Ultrasonography is easily accessible and rela-
tively inexpensive (36). Other advantages of ultra-
sonography include :

1. No risk of radiation hazards
2. Faster and better tolerated by patients
3. Allows real time correlation of the scan

appearance with any localised tenderness or
pain reported by the patients.
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The sensitivity of  ultrasonography for Morton’s
neuroma is reported by some investigators to be
high, ranging between 94% and 100% (39, 51).
However, the scan tends to overestimate the size of
the lesion (24). This is thought to be due to signal
arising from surrounding mucoid degeneration and
intermetatarsal bursa (38). 

Shapiro and Shapiro (44) claimed 98% accuracy
for pre-operative ultrasonography but they reported
no clinical outcome. Redd et al. (39) showed that
neuromas were prevalent in both symptomatic and
asymptomatic patients, but only those lesions
> 5 mm caused symptoms. 

Although many authors agree that 95% of excis-
ed neuromas were at least 5 mm in diameter, the
overall data suggests that the previously prescribed
threshold may not indicate as clear cut a manage-
ment guideline as reported (36).

However, Resch et al (40) in 1994 reported little
or no value in the use of routine ultrasound or MRI
for the diagnosis of Morton’s Neuroma. Similarly
Sharp et al (45) found that there is no requirement
for ultrasound or MRI in patients who are thought
to have a Morton’s neuroma. They concluded that
small lesions, < 6 mm in size, are equally able to
cause symptoms as larger lesions. 

Morscher et al (29) suggested that most patients
with a clinical diagnosis of Morton’s neuroma do
not have a significantly enlarged nerve and that
diagnosis is best made clinically with a local anaes-
thetic challenge at the site of maximal pain. 

Therefore, the sonographic identification of a
mass in the appropriate location supports the clini-
cal diagnosis, whereas failing to find a sonograph-
ic mass does not exclude the diagnosis (48).

Magnetic Resonance Imaging (MRI)

There have been some reports of the successful
use of magnetic resonance (43, 47). The typical 
appearance of a neuroma on MRI is a localised 
soft tissue mass of increased signal intensity. The
routine use of MRI is not recommended (50).
Unlike ultrasound, MRI is an expensive investiga-
tion and is not often readily available. Also, recent
evidence by Sharp et al (45) and Resch et al (40)

suggests that this modality is of little or no value in
the diagnosis of Morton’s Neuroma.

TREATMENT

CONSERVATIVE MANAGEMENT

The success of conservative treatment decreases
with the length of time that the symptoms have
been present, but it should always be tried first (50).
Baths of hot and cold water are helpful, and if pain
is acute, application of topical anaesthetics may
alleviate pain. Foot elevation and massage may also
be useful (23). Also, abstaining from activities that
produce the pain has been suggested.

Footwear

This generally consists of modifying footwear to
properly accommodate the forefoot and placing
metatarsal pads proximal to the inflamed nerve (6,

23). Fashionable high healed and pointed shoes
should be avoided, because they increase lateral
compression of metatarsal heads (26). 

Wider shoes with lower heels and a round toe
box reduce metatarsal head pressure. The forefoot
pressure can be reduced by using soft metatarsal
pads placed just proximal to the metatarsal head, a
metatarsal bar to shift pressure proximally or a
rocker bottom sole. A stiff soled shoe may decrease
pain due to limitation of MTP extension during toe
off phase.

Fig. 1. — Schematic dorsal view of the intermetatarsal space.
(A) blood vessel ; (B) nerve ; (C) deep intermetatarsal liga-
ment ; (D) metatarsal.
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In a study by Bennett et al. (6), 41% of patients
who were treated with footwear modification and
metatarsal pads reported improvement in their pre-
treatment symptoms.

Foot orthoses

Total contact orthoses have been suggested to
transfer pressure into the longitudinal and trans-
verse metatarsal arch (26).

In their study, Mann and Reynolds (26) found
that the majority of patients have symptomatic
relief from conservative measures, but the localised
plantar pain has rarely changed. Since most of the
patients were females, dissatisfied with shoe modi-
fication, 70% of them opted for surgical treatment.

Treatment with anti inflammatory medication
has no role in the management of Morton’s neuro-
ma (26).

Local web space injection

The lack of long term therapeutic benefit 
of injection is disputed by the work of Greenfield et
al (20). In a study of 67 cases of Morton’s neuroma
treated with a series of xylocaine-triamcinolone
injection, immediate relief was achieved in 30% of
patients, while 50% of patients had partial relief. At
2 years, 80% of patients indicated complete relief
of pain or only slight pain. This study makes a
strong case for at least a trial of local injection.

Rasmussen et al (37) focused their study on a 
single injection of betamethasone and bupivacaine
to a single (3rd) web space. The results showed that
80% of the cases treated, had pain relief initially.
Of these, 46% had relief for greater than 3 months.
Only 47% of the patients ultimately had surgery.
The majority of the other patients continued to
have variable degrees of symptoms. After an aver-
age follow-up period of 4 years, lasting significant
relief was seen in only 11% (3 of 27) feet. They
concluded that a single local injection of corticos-
teroid can be used as a temporising measure for the
symptoms of interdigital neuroma, but does not
preclude subsequent surgery. 

OPERATIVE MANAGEMENT

Numerous surgical techniques have been advo-
cated for the treatment of Morton’s neuroma,

including nerve resection through plantar or dorsal
approach, and release of intermetatarsal ligaments,
with or without neurolysis. Each method of treat-
ment has its merits as well as its drawbacks. 

The plantar approach 

Advocates  of plantar incision for neurectomy (7,

33) maintain that it provides direct approach as the
nerve is superficial in this location. However any
complication associated with plantar incision can
be problematic. This includes painful hypertrophic
scar over the weight bearing area of the forefoot.

However, the plantar incision has been widely
practised by many authors (9, 11, 25, 41), none of
which described major problems with wound heal-
ing or formation of painful hypertrophic scar.

Most surgeons currently reserve the use of a
plantar approach for the treatment of recurrent neu-
romas (7, 22).

The dorsal approach

The dorsal approach was first described by
McElvenny (27). It is technically easier, as it allows
immediate weight bearing but adequate nerve
resection must be performed. A small incision over
the web space is not adequate to visualise the entire
nerve and branches. This concept was highlighted
by Amis et al (1) who showed that plantarly direct-
ed nerve branches are consistently present along
the course of the common interdigital nerve. The
branches are found immediately proximally to the
intermetatarsal ligament. 

These findings are clinically significant for two
reasons :

First, if neurectomy is performed one to two cm
proximal to the nerve bifurcation, as has been sug-
gested by Betts (8) and Mann and Reynolds (26), the
plantar nerve branches may prevent the retraction
of the transected nerve stump proximally into the
intrinsic muscle and therefore off the weight bear-
ing surface of the foot. 

Second, if there is intra operative injury to one of
these plantar branches, each of which represents a
small nerve bundle, traumatic neuroma with the
recurrence of symptoms may occur. It is therefore
important to identify and resect these nerve branch-
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es, a procedure which cannot be performed through
a limited distal web space incision (1).

Based on these anatomical finding, Amis et 
al (1) recommend the excision of the common dig-
ital nerve at least 3.0 cm proximal to the proximal
edge of the transverse metatarsal ligament (fig 2).
He hypothesised that this technique may lower the
incidence of symptoms recurrence.

In a long term follow-up study, Coughlin et
al (12) adopted the same approach. Their results
showed an overall satisfaction rate of 85% with
five years follow-up.

Transverse metatarsal ligament release with or
without neurolysis

As an alternative to neurectomy, some clinicians
have proposed division of the intermetatarsal liga-
ment with or without neurolysis (13, 18, 34), as an
effective treatment for Morton’s neuroma. After
resection of any interdigital nerve, neural regenera-
tion and neuroma formation may occur. If a neuro-
ma forms on the plantar aspect of the foot, particu-
larly distally in the region of the metatarsal heads,
it is likely to be symptomatic.

Gauthier (18) was the first to report on this pro-
cedure. He treated 206 patients by dividing the
intermetatarsal ligament and performing epineural
neurolysis. There was resolution of symptoms in
83% of the patients, and improvement but persis-
tence of some pain in 15%.

Diebold et al (15), and Dellon (13) reported 
similar results, although they had smaller patients
groups. Because these researchers believe that
Morton’s Neuroma is a nerve entrapment syndrome

that should be treated like other nerve entrapments
– that is, with release of the offending structures –
they released the intermetatarsal ligament without
neurectomy, but recommended neurolysis in addi-
tion to ligament release.

Okafor et al (34), reported very high patient 
satisfaction rate amongst patients treated with 
neurolysis (98% satisfaction overall). These results,
to our knowledge, have not been reproduced.

In other authors’ opinion (4, 18), surgical ap-
proach to Morton’s neuroma is ligament release,
not neurectomy, without simultaneous neurolysis.
The theoretical advantages of this procedure are
that the nerve remains intact, no sensory loss
occurs, and there is no potential for recurrent and
possibly refractory plantar neuroma formation,
which may be more difficult to treat than the origi-
nal problems. The preliminary results have been
good, although long-term follow-up is not yet
available. The morbidity of the operation is mini-
mal, and the clinical impression is that patients are
able to resume activities more rapidly than after
neurectomy.  No study has indicated that widening
of the forefoot occurs by dividing either one or
both of the second and third web-space inter-
metatarsal ligaments. Strapping the forefoot is
therefore not necessary during recovery and reha-
bilitation.

Other investigators (26) have identified ligamen-
tous tissue that reforms between the metatarsals
after re-operation through a dorsal approach for

Fig. 2. — Schematic diagram showing laminar spreader used
to expose neuroma. Fig. 3. — Schematic lateral view of plantar branches of the

digital nerve. (A) Previously recommended level of neurecto-
my ; (B) currently recommended level of neurectomy (3 cm
proximal to ligament) to include plantarly directed nerve
branches.
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recurrent neuroma. Although this is fibrous scar, it
seems to represent some reconstitution of the inter-
metatarsal ligament. Mann and Reynolds (26) have
contended that the presence of this fibrous scar
argues against simple division of the intermeta-
tarsal ligament as the sole treatment for Morton’s
neuroma. Although this theory is anatomically cor-
rect, it is not supported by long-term clinical
results, as Morton’s neuroma rarely recurs with this
technique.

Neurectomy

Although neurectomy is a simple and popular
procedure for the treatment of Morton’s Neuroma,
the results have been disappointing.

It can be performed via a dorsal web-space,
plantar longitudinal or transverse incision. Many
authors recommend the dorsal approach with wide
soft tissue exposure through a 3-cm longitudinal
dorsal incision centred over the involved inter-
space. The transverse intermetatarsal ligament is
placed under tension with a self retaining retractor
and is divided. A periosteal elevator is used to
delineate the involved nerve both proximally and
distally. The digital nerve distal to the bifurcation
of the common digital nerve is transacted. The dis-
section is then carried out proximally into the inter-
space, isolating the common digital nerve 3 cm
proximal to the bifurcation, where it is transact-
ed (12). It is important to sever any adjacent capsu-
lar nerve branches as they may prevent retraction of
the nerve stump, increasing the possibility of a

recurrent symptomatic neuroma. The patient is
allowed to weight bear immediately, as pain per-
mits, post operatively.

Some surgeons advocate a plantar approach for
excision of primary interdigital neuroma. Betts (8)

and Nissen (33) independently described resection
of the digital nerve through a plantar incision with-
out complication. Richardson et al. (41) reported a
5% incidence of incision related complications in
172 plantar procedures. The most commonly
reported complications are localised scar tender-
ness, wound drainage and plantar keratosis.

The plantar incision can be made longitudinally
or transversely, depending on the location of symp-
toms and the surgeon’s personal preference. The
longitudinal plantar incision, which is positioned
parallel to the elastic fibres of the plantar skin to
decrease tension on the wound, provides nearly
unlimited access to the digital nerve. Proponents of
the transverse plantar incision cite the excellent
exposure and the position of the scar distal to the
metatarsal heads which should decrease the inci-
dence of the painful scar (49).

Although the plantar approach facilitates visual-
isation of the nerve and has been shown to have a
low complication rate, incisional complications,
when they do occur, can be devastating. It is rare,
on the other hand, to experience pain from a symp-
tomatic scar on the dorsum of the foot. Patients
may bear weight immediately after surgery with a
dorsal incision; in contrast, a plantar approach
necessitates a non weight bearing period. Most sur-
geons are more comfortable with a dorsal incision.

Table I. — Review of surgical treatment results * D = Dorsal, P = Plantar,
TML =  Transverse Metatarsal Ligament.

Author Cohort Mean Approach Division Outcome
Follow-up used * of TML
(Months) ligament

Gauthier (18) 206 21 D,P Yes 83% improved

Mann & Reynolds (26) 56 22 D Yes 80% improved

Bennett (6) 24 42 D Yes 96% satisfactory

Benedetti (5) 15 68 D,P No 84% acceptable

Diebold (15) 40 60 D No 92% satisfied
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Table I summarises the results of surgical treat-
ment.

Complications of neurectomy

The cutaneous innervation of the interdigital
skin is variable. However, excision of the interdig-
ital nerve is predictably associated with numbness
of the web space and, to some extent, of the plantar
aspect of the foot just proximal to the level of the
web space. Although most patients tolerate the
numbness between the toes, loss of sensation that
occurs more proximally on the weight bearing sur-
face of the foot can be quite troublesome. Even
after a successful neuroma excision, a patient may
still have some difficulty with shoe wear; it is
reported that 75% of patients are still limited as to
choice of shoe type particularly with reference to
high heels (26). The overall satisfaction rate from
neurectomy rarely exceeds 80% (17, 26).

Recurrent neuroma

Persistent pain may be quite problematic after
excision of a neuroma and reported symptoms are
similar to, if not worse than, those present before
neurectomy. To prevent amputation neuroma when
the interdigital nerve is cut, some clinicians have
recommended using silicon caps, metal ligation
clamps, or topical corticosteroid or implanting the

resected nerve stump into an interosseous mus-
cle (14, 54). Treating recurrent Morton’s neuroma by
a technique that combined resection of the inter-
digital neuroma through a plantar approach and
implantation of the proximal end of the nerve into
an intrinsic muscle in the arch of the foot, has
yielded excellent results in 80% of cases of recur-
rent interdigital neuromas (52).

However, an anatomical study by Amis et al (1)

seems to indicate that adequate proximal dissection
of the nerve should decrease the incidence of recur-
rence. This theory is further supported by Johnson
et al (22) in 1988 who demonstrated that amputa-
tion neuroma and incomplete resection of the initial
neuroma results in persistent pain.

In one series the cause of recurrent symptoms
was identified as adhesion of a traumatic neuroma
to the plantar aspect of the metatarsal head (26).
However this finding has not been supported by
other studies (1). Although this situation may occur
in some patients, in most, the traumatic neuroma is
directly in the web space, tethered to the skin
through plantar neural branches, as demonstrated
by Amis et al (1). In some patients the traumatic 
neuroma adheres to the undersurface of the inter-
metatarsal ligament. In others it lies proximal to the
transverse metatarsal ligament and adheres to the
skin.

Most plantar nerve branches are found on the
distal portion of the digital nerve, adjacent to the
intermetatarsal ligament, which corresponds to the
site at which neurectomy is performed. If the
neurectomy is performed 1 cm proximal to the bi-
furcation of the nerve, plantar nerve branches may
still be present. Therefore it is unlikely that pulling
the nerve distally out of the wound will enable the
cut end to retract proximally off the weight bearing
area of the forefoot, since nerve branches tether the
nerve stump distally. The advocates of neurectomy
for primary digital neuroma, therefore recommend
that the nerve be resected at least 3 cm proximal to
the intermetatarsal ligament to allow  retraction of
the nerve stump into the intrinsic muscle, prevent-
ing recurrent traumatic neuroma formation (12).

In 2004, a study by Stamatis and Myerson (46)

examined the result of re-exploration of 60 inter-
spaces (49 patients, 49 feet) for recurrence or per-

Fig 4. — A typical Morton’s interdigital neuroma. Surgical
dissection, through a dorsal incision shows thickened and
inflamed common digital nerve.
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sistent symptoms after one or more previous proce-
dures for excision of an interdigital neuroma.
Evaluation included review of records and radi-
ographs, clinical assessment, and a questionnaire
regarding satisfaction, pain, restriction of footwear
and activity. In total, 31% of patients were com-
pletely satisfied, 27% were satisfied with minor
reservations, 20% were satisfied with major reser-
vations and 22% were dissatisfied with the out-
come. Over half of the patients had no or mild pain,
59% had moderate or severe restriction of footwear
and 16.3% had moderate restriction of activity. It is
concluded that persistent or recurrent symptoms
after transection of a nerve present a challenging
problem for both  surgeon and patient. It is essen-
tial that there is a thorough pre-operative discus-
sion with the patient, providing the rates of failure
and the increased likelihood of restriction of
footwear and activity after revision surgery.

CONCLUSION

Careful history and clinical examination is
essential to establish the diagnosis. However, if the
clinical picture is doubtful, radiological investiga-
tion is recommended. Ultrasound, in the hand of an
experienced radiologist, is the modality of choice.
Conservative measures such as footwear modifica-
tion and targeted injection of the hot spot is
attempted before considering surgical intervention.
Patients must be counselled preoperatively. The
success of neurectomy rarely exceeds 83%. When
surgery is considered, the dorsal approach is asso-
ciated with less wound complications than the
plantar approach. The neuroma is resected as prox-
imally as possible in order to include plantar digi-
tal branches. For recurrent neuromas, a plantar
approach is appropriate.
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