DOI: https://doi.org/10.30795/jfootankle.2020.:v14.1144

Case Report

Interdigital neuroma in a patient with macrodactyly of

the hallux: case report
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Abstract

,Juan Antonio Grajales'">,

A patient with macrodactyly of the hallux, returned 2 years after amputation of the distal phalanx, complaining of pain and swelling
in the plantar foot. The Tinel, Moulder, and Gauthier signs were all present. Diagnostic hypotheses were: neuroma of the amputation
stump, compressive neuroma, neurofibroma, or schwannoma. Histopathological diagnosis demonstrated that the tumor was a neu-
roma. This is a rare and unique case associated with macrodactyly, in which nerves tend to be hypertrophic. The location in the first
intermetatarsal space is uncommon. The treatment proposed was resection of the entire involved nerve; symptoms improved and there

was no relapse.

Level of Evidence V, Therapeutic Studies; Expert Opinion.
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Introduction

Macrodactyly is a rare congenital condition in which one
or more of the fingers or toes are disproportionately larger
than the others. It is caused by hypertrophy of all of the me-
senchymal tissues and simultaneously involves soft tissues
and bony components of the digits®. It is present at birth or
detected in early childhood and tends to be progressive
throughout the normal period of skeletal maturation®.

The etiology of idiopathic forms is still unclear®, although
it is consensus that the origins are multifactorial®. Unilateral
manifestation is more common and few bilateral cases are
described.

Macroscopically, all of the structures of the affected digits
are enlarged. The flexor tendons appear normal, although
larger. The digital nerves are thickened and tortuous®.

Treatment of macrodactyly is decided on a case-by-case ba-
sis. Several aspects should be taken into consideration: type
of macrodactyly, velocity of disease progression, the digits
involved, and the age of the patient. The primary objective of
treatment of macrodactyly of the toes is to obtain feet that
can fit into footwear, enable the patient to walk, and achieve
a good clinical appearance of the toes. Surgical treatment is
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needed to achieve this and can encompass resection of re-
dundant tissues, tenodesis, epiphysiodesis, and shortening
of the bone, and in some cases may require amputation of
the digit or ray®.

We present a rare case of macrodactyly of the great toe, in
which, 2 years after the first surgical procedure, a large, painful,
and palpable neuroma developed in the plantar region, located
in the first intermetatarsal space of the foot.

Case report

This study was approved by the Institutional Review Board
and registered on the Plataforma Brasil database under
CAAE (Ethics Evaluation Submission Certificate) number:
29530019.1.0000.5501.

The patient, S.R.,, was a 46-year-old, white, male laborer
who was referred to the foot and ankle surgery clinic at the
University Hospital in Taubaté, SP, Brazil, complaining of an
excessively large left hallux that made it difficult to wear shoes.
He was diagnosed with macrodactyly of the hallux and we
recommended amputation of the distal phalanx of the great
toe, with resection of excessive soft tissues, thereby reducing
both width and length of the toe.
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The patient did not have a family or genetic history of ma-
crodactyly and had no associated comorbidities.

Two years after the first operation, the patient returned to
the clinic, complaining of progressive pain in the plantar region
of the forefoot, exacerbated by walking. Physical examination
revealed a palpable and painful nodule. This tumor was mo-
bile, of a fibroelastic consistency, with a largest dimension of
approximately 6cm, and was located in the first intermetatar-
sal space. The Tinel, Moulder, and Gauthier signs were all po-
sitive. Palpation of the hallux amputation stump was painless
and there were no signs of paresthesia, or shock in response
to percussion.

We ordered radiological (X-rays) and magnetic resonance
(MRI) examinations of the foot. The X-rays did not show any
changes, beyond the amputation of the distal phalanx of the
hallux. The MRI images showed a nodular mass located in
the first intermetatarsal space, measuring 6¢cm long by 2cm
wide, with no signs of malignancy or invasion of soft tissues
(Figure 1).

The patient was scheduled for surgery. Through a plantar
incision and careful dissection, the nerve was identified and
found to be greatly thickened, enlarged, and yellowed. The
perineurium was soft and the interior was hard, without signs
of malignancy when examined macroscopically. It did not re-
semble a stump neuroma, since the nerve was uninterrupted
both before and after the neuroma (Figure 2).

Figure 1. Magnetic resonance images showing
details of the nodular lesion.
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Complete resection of the nerve was performed until appa-
rently healthy neural tissue was reached. The surgical wound
was sutured closed by planes up to the level of the skin. The
foot was bound and the patient instructed to walk imme-
diately. During postoperative recovery the patient remained
free from pain and infection and his compressive symptoms
improved (Figure 3). Anatomopathological examination re-
vealed fragments of twisted nerve trunks surrounded by fi-
brosis arranged concentrically, with no signs of malignancy,
confirming the preoperative hypothesis that the mass was an
interdigital neuroma.

We did not assess the results of surgery by applying the
AOFAS scale before and after the operation, since this was a
single case, but we did assess pain with an analog scale. The
preoperative pain score was 8, which reduced to 3 during the
postoperative period, demonstrating good recovery.

Discussion

Macrodactyly is a rare congenital anomaly, which can be as-
sociated with other syndromes, although in this study it was
an isolated case, with no association with other pathologies.
Generally, all structures of the affected digits are enlarged:
dermis, subcutaneous tissues, tendons, bones, and nerves./®

Figure 2. Images showing resection of the neuroma, and illustra-
ting its size

Figure 3. Postoperative appearance of the foot and the surgical scar.
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We reported a rare case of an enlarged interdigital nerve,
located in the first intermetatarsal space. The patient had
previously presented with macrodactyly, which had been
treated with surgery. However, 2 years after that first opera-
tion, he returned with pain and swelling in the plantar region.

The anatomopathological examination revealed fragments
of twisted nerve trunks surrounded by fibrosis, arranged con-
centrically, and with no signs of malignancy. The patient was
diagnosed with an isolated interdigital neuroma.

These symptoms are uncommon in the first space and
even rarer in conjunction with macrodactyly. Taken together,
the size of the nodule and the clinical status were strongly
suggestive of neuroma and were reinforced by the clinical
signs present®.

In the literature, interdigital neuroma, known as Morton’s
neuroma, is frequently seen in the second and third inter-
metatarsal spaces, in 29% and 60% of cases respectively. In
contrast, it is very rare in the first space, occurring in just 1
to 2.5%®.

There are very few cases in this region in the literature. Ano-
ther possibility in the differential diagnosis is schwannoma, a
rare lesion that is uncommon in the foot, observed in just six
cases in the literature®®. A neurofibroma is easily differentia-
ted with a histopathological study, which will show a myxoid
stroma with collagen fibers in the interior, plexiform arrange-
ment, and deformed neuronal axons®,

We decided to conduct open surgery to treat the nodule
because of its size, facilitating safe resection of the lesion.

New treatment methods exist that are reported to improve
the painful symptoms, including use of high intensity laser
treatment, which has shown promising results. Pain is redu-
ced in up to 80% of cases and the size of the nerve thickening
is reduced in up to 51%®.

Some authors recommend using minimally invasive surgery
to treat these neuromas, releasing the intermetatarsal liga-
ment and performing osteotomies on metatarsal bones, crea-
ting more space between them and relieving the nerve com-
pression. They report good results at 2-year follow-up./®

The results of surgical treatment for neuroma are excel-
lent or good in 89% of cases, irrespective of the technique
employed, compared to 85% for ablation with alcohol or ra-

dio frequency. The worst results are seen with conservative
treatment, which is associated with 47% relapse or treatment
failure®.

Ultimately, surgical treatment is the best choice, improving
symptoms in up to 89% of patients. Founded on this theory,
a review study also considered that patients who are given
good information will exhibit better results with surgical in-
tervention®,

In the case described here, the procedure performed was
the best choice, in view of the size, characteristics, and loca-
tion of the lesion. The tumor was very large and we needed a
precise diagnosis.

We used an extended plantar surgical approach, affording
an excellent view and allowing total resection. The patient
recovered well after the operation, with relief from symptoms
and no complications.

In current databases, it is uncommon to find cases diagnosed
as neuromas in the first interdigital space associated with gi-
gantism of the first toe, which is the main reason for this study.

Notwithstanding, other pathologies of the nerves can occur
in the presence of macrodactyly, such as, for example: ha-
martomas, neurilemmoma (schwannoma), neurofibroma, or
fibrolipomas, which are very rare in the lower limbs®.

Interdigital neuromas located in the first space in the fore-
foot were described in 1% of cases by Bartolome and Wer-
theimer, in 1983, and in 2.5% of cases by Adante et al., in
1985, who studied 100 patients with Morton’s neuroma, as
reported by Thomas et al.®.

All of these factors prompted us to report this uncommon
case of a patient with both macrodactyly and a digital neu-
roma in the first space. We are not certain that the presence
of this neuroma was because of the macrodactyly, but it is
possible, as a result of compression of the nerve between the
first and second metatarsals. The combination is possible, al-
though they are two distinct pathologies.

Conclusions

This study is an alert that it is possible for a compressive
neuropathy to develop in the first intermetatarsal patient in a
patient with macrodactyly of the hallux.
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