
MINI SYMPOSIUM: FOREFOOT DISORDERS

Morton’s Neuroma
Arvind Puri

Ab s t r Ac t 
Morton’s neuroma is a common cause of forefoot pain. It most commonly affects middle-aged females and involves the third web space. A 
thorough history and examination should be adequate to diagnose with ultrasound (US) being the investigation of choice. Treatment usually 
involves conservative measures including analgesia; footwear and orthotic; local steroid injection; and in cases of failed nonoperative measures, 
open excision is performed.
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In t r o d u c t I o n 
Morton’s neuroma is a compressive neuropathy involving the 
interdigital nerves in the foot, commonest being the digital nerve in 
the third web space. It is still controversial if this is truly a “neuroma” 
or a degenerative neuropathy as the histopathology does not 
demonstrate typical features of a neuroma but that of perineural 
fibrosis and neural degeneration and demyelination.1

It is one of the more common causes of metatarsalgia and has 
been reported to have an incidence of 50.2% for men and 87.2% 
for women per 100,000 of patients presenting to primary care in 
the UK.2 There exists a female preponderance (4:1 female-to-male 
ratio) and usually presents in middle age.3 The condition is bilateral 
in 21% of cases with the third web space involved in most patients 
(66%). The second web space accounts for 30% and the fourth in less 
than 2% of cases.4 It is rare to have multiple web spaces involved.

Et I o lo g y
Various theories have been proposed to explain this clinical entity. 
The most common is based on the anatomy of the digital nerves. 
Tibial nerve divides into a lateral and medial plantar branch. The 
medial branch divides to form the common digital nerve of the 
first, second, and the third web space as well as the digital nerve 
proper on the medial side of the hallux. The lateral contributes to 
the fourth web space as the common digital branch and the digital 
nerve proper on the lateral aspect of the little toe. There exists an 
anastomotic branch from the common digital nerve of the fourth 
web space to the nerve in the third web space. It has been reported 
to be present in 66.2% of cases.5 This results in the common digital 
nerve of the third web space being thicker and more prone to 
compression and trauma as the nerve traverses under the deep 
transverse metatarsal ligament.5–7 All the common digital nerves 
end up by bifurcating and supplying the adjacent toes (Fig. 1).

Limited space (bursal inflammation and thickening and the 
presence of ganglion or other space occupying lesions in the web 
space), trauma, and adjacent metatarsophalangeal (MTP) joint 
inflammation have all been implicated in the pathogenesis of 
Morton’s neuroma. Its association with the usage of high heels and 
tight gastrocnemius is well-recognized.8

cl I n I c A l Pr E s E n tAt I o n
Classic symptom experienced by the patients is pain in the 
web space on the plantar surface. This is usually described as 

burning, shooting, or cramp-like and associated with weight-
bearing. Sometimes, patients will complain of neuropathic pain 
with radiation to the toes. Pain is accentuated by tight-closed in 
shoes—patients typically described having to take shoes off and 
massage the forefoot to obtain relief. Bare feet weight-bearing on 
hard surfaces exacerbates the pain as sometimes reported by the 
patients.

The diagnosis of a Morton’s neuroma rests on obtaining a good 
history and performing a methodical and thorough examination.9 
In most patients, this will clinch the diagnosis with investigations 
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Fig. 1: Subdivision of plantar nerves. (Courtesy: Caprio FD, Meringolo R, 
Eddine MS. Morton’s interdigital neuroma of the foot: A literature review. 
Foot and Ankle Surgery 2018;24:92–98)
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assisting in questionable cases or where the pathology may be 
other than Morton’s neuroma.

cl I n I c A l ExA m I n At I o n
The patient should have the lower limbs, below the knee, exposed 
to conduct a systematic and through examination.

It is crucial, even though the symptoms are focused on the 
forefoot, that the examination commences at the hindfoot and 
progress toward the forefoot to extract information that confirms 
the presence of Morton’s neuroma or directs toward another 
causative pathology.

Look
Inspection of the hindfoot alignment (Valgus or Varus), the height 
of medial longitudinal arch (normal, high or planus), forefoot in 
relation to hindfoot (abducted, adducted, pronated, supinated), 
the presence of toes abnormalities (hallux valgus, hammer toe, claw 
toe, increased gaping between less toes), and the presence of any 
plantar callosities provide essential information.

Any swelling/s, previous surgical or traumatic scars, and 
appearance of skin conditions are important pick-ups.

Gait: observe the gait of the patient paying special attention to 
the three rockers—heel strike, mid-stance, and toe off. The inability 
to weight-bear on a plantigrade foot provides a clue to where the 
pathology may be.

Feel
Palpation to delineate the specif ic tender area is crucial. 
Intermetatarsal space tenderness on the plantar surface is typical 
of Morton’s neuroma. Metatarsophalangeal joint or tenderness 
localized to the metatarsal heads favors another pathology—
plantar plate tear, hammer/claw toe, MTP joint arthritis, avascular 
necrosis (AVN) metatarsal head, or an instability issue.

Move
Sequential examination of the range of joint motion, passive and 
active, from the hindfoot to the toes is performed next.

Comparison is made with the opposite, if normal, side. Equinus 
at the ankle and hypermobile first ray will contribute to excessive 
forefoot pressure and consequent metatarsalgia.

Stiffness at the TMT articulation may also cause uneven forefoot 
weight distribution.

Special Tests
Mulder’s sign10 or click is considered pathognomonic for Morton’s 
neuroma and has a sensitivity of 94–98%.11

This sign is elicited by squeezing the metatarsals together with 
one hand while grasping the forefoot from the dorsum. The thumb 
on the other hand is used to apply pressure over the concerned 
intermetatarsal space from the plantar aspect. A painful and 
palpable click is considered positive (Fig. 2).

Silverskold test for gastrocnemius tightness is important, 
if positive, as it can be an additional contributing cause of 
metatarsalgia.

Divergence of adjacent toes at the symptomatic web space is 
also considered to be a sign of Morton’s neuroma. The deviation 
results from a neuroma that is large enough to push the metatarsal 
heads apart.

The examination should include a through neurovascular 
assessment of the foot.

In v E s t I g At I o n s
In our setting, most patients present with an X-ray and US and, in 
some cases, a magnetic resonance imaging (MRI). The consultation 
should always commence with history followed by examination, 
and only then, attention should be given to the investigations.

A weight-bearing X-ray is useful to rule out MTP arthritis, AVN 
metatarsal head, relative lengths of metatarsals and TMT arthritis.

Ultrasound is a dynamic study and the investigation of choice 
which can confirm the presence of a neuroma or other space-
occupying lesion as well as bursal involvement. It has a 90% 
sensitivity and 88% specificity.12 No correlation has been found 
between the size of the neuroma and the presence of symptoms. It, 
however, has the additional advantage of injecting local anesthetic 
to provide diagnostic evidence.13

Magnetic resonance imagings are 93% sensitive but have a 
poor specificity of just 68%.12

tr E At m E n t

Conservative Management
Conservative management is the mainstay of initial treatment. Once 
the diagnosis of Morton’s neuroma is established, the following 
nonoperative options can be utilized.

Analgesia
Appropriate and regular analgesia should be prescribed.

Physiotherapy
This should include gastrocnemius stretching and intrinsic exercises.

Appropriate Footwear and Orthosis
Wide forefoot-fitting shoes with metatarsal head offloading 
orthosis.

Activity Modification
Desist impact activities—running and jumping.

Steroid and Local Injections
This has been conducted under US guidance with an injection of 
a combination of steroid and local anesthesia beneath the deep 
transverse intermetatarsal ligament and has been shown to be 
effective in 30% of patients.14–16

Fig. 2: Technique for eliciting Mulder’s sign or click
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Injections can also delay the need for surgical intervention 
which has been reported to be performed in 70% of patients after 
injection.17 The beneficial effects have been reported to last up to 
6–12 months.18

The other nonoperative interventions are radiofrequency 
ablation,19 alcohol injection, and Botulinum toxin A.

Cryotherapy, extracorporeal shockwave therapy, and laser 
therapy have all shown mixed, temporary results.

Surgical Treatment
Surgical intervention is considered when conservative and 
infiltrative means have failed or symptoms have recurred.

Some studies have suggested that surgical intervention 
should be offered at the outset if symptoms are typical of Morton’s 
neuroma and have been present for a year.

Results of surgery have been superior if the neuroma measures 
more than 5 mm on US scan.
The available surgical options are as follows:

• Neurectomy and decompression
• Decompression with/without Weil’s osteotomy

My preferred surgical option is neurectomy and decompression 
through a dorsal approach. This is the more popular and practiced 
approach. This allows one to decompress and perform neurectomy. 
I reserve the plantar approach for recurrent Morton’s or Stump 
neuroma.

Technique
Under the general or regional block, patient is placed supine with 
a sand bag under the ipsilateral hip. Thigh tourniquet is inflated 
after prophylactic antibiotic is given.

Incision extents from the involved web space to proximal and 
to the metatarsal heads.

Sharp and blunt dissection is performed until the transverse 
intermetatarsal ligament is exposed. If digital pressure is applied on 
the plantar surface of the web space, the neuroma can be visualized.

Using lamina spreaders, the adjacent metatarsal heads can 
be retracted and the ligament is placed at stretch. A McDonalds 
or Freer elevator can be inserted under the ligament, and then, it 
can be divided safely.

This exposes the neurovascular bundle, and the neuroma is 
clearly visualized. Meticulous dissection (loupes can be helpful) 
should be performed to isolate the common digital nerve 
proximally, the neuroma past the divided ligament, and the 
bifurcation of the nerve in the web space. Avoid excising fat from 
the plantar aspect.

A sharp division of the nerve 3–4 cm proximally should be 
carried out. This allows the stump to be buried in the muscular 
tissue. Similarly, the two digital branches should be divided, and 
the specimen has been sent for histopathological examination.

I then deflate the tourniquet, control bleeding, and close the 
wound with absorbable suture to deep tissue and skin.

Wound is dressed with an occlusive dressing followed by wool 
and crepe compression.

Postoperative regime is rest and elevation for 10 days with short 
walks and heel weight-bearing in a Darco shoe.

Wound is inspected at the two-week mark, and if healed, 
patient can increase activity in a graduated fashion.

At six weeks, patient can return to all activities except for high 
impact.

The surgical scar can be massaged with moisturizing cream.

dI s c u s s I o n
Morton’s neuroma is a common clinical entity and can be diagnosed 
by obtaining a detailed history and performing a thorough clinical 
examination. There is a very limited indication for employing 
radiological investigations to confirm the diagnosis.

The most common web space involved is the third web space 
followed by the second.

The typical symptoms reported by the patient are pain on the 
plantar side of the web space in-between the adjacent metatarsal 
heads. Tight-fitting shoes accentuate the discomfort, and patients 
often describe the “presence of a pebble” in the shoe on weight-
bearing.

Examination should be methodical and proceed from hind to 
fore foot with special consideration to performing the Silverskold 
test and eliciting Mulder’s click. Other potential causes for 
metatarsalgia should be excluded with examination.

Weight-bearing foot X-rays should be done to rule out 
other bony or joint pathologies or deformities which may be 
the cause of metatarsalgia or contributing to the symptoms of 
neuroma as well.

Ultrasound is useful in confirming the presence and measuring 
the size of the neuroma. It can confirm the diagnoses by injecting 
local anesthetic plantar to the transverse metatarsal ligament 
in the concerned web space. If the patient reports resolution 
of symptoms, it clinches the diagnoses in questionable cases. 
Ultrasound is important for conducting the infiltrative mode of 
treatment whether using steroids, local anesthesia (LA), alcohol, 
or Botulinum toxin A. It has also been used to accurately locate the 
neuroma while using radiofrequency ablation.

The first line of treatment should be conservative and infiltrative. 
A systematic review of nonsurgical management concluded that 
corticosteroid injections manipulate with the strongest evidence 
for pain reduction.20

Another systematic review concluded that operative treatment 
showed better results with 70–80% success rate.21 This, however, 
is tempered by the findings that the complication rate of surgery 
was 21%. The recurrence rate, on the other hand, was higher with 
both conservative and infiltrative modes—up to 14%.22

Recurrence after surgery is usually a stump neuroma which 
is difficult to treat and has been shown to have poorer outcome.
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