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Abstract

Case: We report the case of a 4-day-old male infant with a Choristoma of the External peroneal nerve. In the second week of life, he developed an
acute peroneal nerve neuropathy. An open biopsy was needed to confirm the diagnosis and decompression of the External peroneal nerve were
performed. After 3.5 years of follow-up, the child has complete passive ankle motion but not active dorsal flexion. The US reveals that the child’s
normal growth is related to small tumor growth.

Conclusion: Choristomas are infrequent benign tumors that arise from the peripheral nerves formed by mature skeletal muscle elements mixed with
mature neural elements. They present as solitary lesions and are located in cranial nerves, spinal cord and large peripheral nerves such as median
nerve, brachial plexus and sciatic nerve. In this case report, we describe the first case reported, as far as we know, of a Choristoma arising from the
External peroneal nerve in a newborn, focusing on the difficulties on diagnosis and treatment and we have carried out a systematic review of the

literature.
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Introduction

Neuromuscular choristoma, also known as neuromuscular
hamartoma or benign triton tumor, is an extremely rare tumor
composed of well-differentiated skeletal muscle and matures nerve
fibers. These lesions usually appear in the first decade of life with no
male/female preponderance and have been reported to be associated
with cranial nerve trunks (like trigeminal nerve), brachial plexus,
median nerve and sciatic nerve [1,2].

To our knowledge, our case is the 16" case of sciatic nerve
neuromuscular choristoma that can be found in the medical literature.
This is the first case that affects the External peroneal Nerve and it is
the youngest patient registered so far in the literature.

The histogenesis of neuromuscular hamartoma remains a
controversial issue. We report a new case of this rare tumor, and we
also review the literature of all such cases [3].

Case Report

A 4-day-old male was referred to our hospital from another center,
with a suspected superior tibiofibular joint dislocation and a growth of
the soft tissues on the lateral aspect of the left knee since birth (Figure
1A). The infant’s physical examination was normal; in addition, there
was no pertinent family history.

The radiographic study showed an increase in the proximal
tibiofibular distance (Figure 1B). The ultrasound study demonstrated
a hypoechoic mass of 1.5 cm surrounding the left fibula head located
in the subcutaneous cellular tissue without affecting the bone or
cartilage of the fibula.

The Magnetic Resonance Images (MRI) described a nodular
lesion 10.4 x 7 x 18.7 mm in diameter that was located behind the
subcutaneous tissue that was not affected, and in contact with the
fibular head and soleus muscle. The mass presented a moderate and
homogeneous uptake of contrast and showed a fusiform morphology
along the path of the peroneal nerve (Figures 2A and 2B).

A Percutaneous ultrasound-guided biopsy was done, resulting in
non-specific muscle tissue.

In the second week of life, the child developed a sudden loss of
ankle dorsal flexion and a foot drop, we have not noted active dorsal
flexion at birth. Electromyography was performed at three weeks of
birth, showing evidence of left peroneal nerve neuropathy with active
denervation and absence of potential independent muscles of the left
peroneal nerve (peroneus longus and tibialis anterior muscles).

This circumstance and the need for a firm diagnosis drove us to
operate on the patient. An incision over the fibular was performed
at four weeks of birth from the tip of the fibular head and extended
posterolaterally in order to visualize the External peroneal nerve
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Figure 1A: Photograph of the child aged 4 days, where we can
appreciate a mass located proximal and lateral on his left leg.

Pathological examination showed small nodules and fascicles which
were composed of well-developed striated muscle fibers and expressed
Desmin, and normal nerve bundles confirmed by S-100 protein and
neurofilament in a fibrous stroma (Figures 4A-4E).

The two basic components of nerve fibers and muscle fibers were
indivisibly intermingled respectively. No cell atypia or pleomorphism
and no primitive undifferentiated cells that suggested malignancy was
observed in that tissue sample.

After 3.5 years of follow-up, the child has complete passive ankle
motion, not active dorsal flexion is present, but the child doesn’t
have a foot drop. He is able to walk without support but an anti-
equinus orthosis is used at nights. The US reveals a small growth
of the tumor-related with the child’s normal growth. No evidence
of undergrowth in foot appears at that moment. We suspect that
Choristoma may be present in the mother’s womb because the lesion
was detected at 4 days of life.

Discussion and Conclusion

The Choristoma or benign tumor triton is a tumor-like
malformation consisting of a random proliferation of mature
histological elements. It appears as an irregular proliferation of
nerve fibers intermingled with fibers of mature muscle tissue in the
course of the affected nerve [4,5].

Figure 1B: Antero-posterior (AP) radiograph showed increased
thickness in the left leg associated with an increase in the proximal
tibiofibular distance.

bifurcation. The peroneal nerve was notably hypertrophic, firm and
bulbous. An intraoperative biopsy was conducted resulting in the
same findings, non-specific muscle tissue without signs of malignancy.
This led us to perform a decompression of the peroneal nerve and an
open biopsy from this nerve (Figure 3). Post-operatively the patient
had no new neurological deficits.

The biopsy specimens were embedded in paraffin and sections

were stained with hematoxylin and eosin and trichrome.

Immunohistochemistry was also performed.

Figure 2A and 2B: An Axial and B coronal MR images where we can
observe a tumor with fusiform morphology that follows the path of
the external peroneal nerve without affecting de fibula.

Figure 3: A longitudinal incision over the fibular head was performed.
We can see a thickening of about 4 cm on the path of the external
peroneal nerve.
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Figure 4A: The nodule is composed of nerve fibers and striated muscle
fibers (Hematoxylin and eosin).

Desmin

Figure 4D: Desmin shows positive nerve fibers in the nodule.

Figure 4B: Neuromuscular choristoma shows nerve fibers and muscle
fibers that were individually scattered in a collagenous stroma.

Neurofilaments

Figure 4E: Neurofilaments show normal nerve bundles.

Figure 4C: Immunostaining for S-100.

These tumors usually involve large nerves such as the brachial
plexus [6] the median nerve, the sciatic nerve, although several cases
involve the spinal cord space, the skin and the trigeminal nerve. To our
knowledge, this is the 16" reported case of sciatic nerve Choristoma,
the first benign triton tumor that involves the external peroneal nerve
and it is the youngest patient registered in the literature. Park JE, et al.
[7] collects in his work all the cases in the literature, we must add our
case and it is the most rapidly diagnosed choristoma in the literature.

Most cases occur in childhood. There are 3 adult patients and 13
pediatric patients (age range: 0-18 years). There are six female and ten
male patients, and six cases of left side neuromuscular choristomas,
nine cases of the right size and one case not reported [8,9].

The pathogenesis of this tumor is not well known and the
histogenesis remains a controversial issue. Several theories exist that
propose the incorporation of limb mesenchyme within the nerve
sheaths of developing nerves, muscle entrapment in developing nerves,
neuroectoderm giving rise to metaplastic mesenchymal components, and
even neural induction on surrounding mesenchyme into skeletal muscle.
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Table 1: Cases of neuromuscular hamartomas affecting the sciatic nerve reported in the literature.

Case Age Sex Localization Symptoms Intervention References
i +
Present case 0 Male CPE Loss dorsiflexion ankle Open bIOPSY
Decompression

Posterior thigh palpable fi bcut

2 1 Male Sciatic Nerve 0s erlor. 'gh palpable firm subcutaneous Partial resection |Louhimo |, et al. [8]
lump at birth

3 2 Female | Sciatic Nerve |Right sciatic distribution weakness Partial resection | Markel SF, et al. [4]

4 4 Female | Sciatic Nerve |Left leg cavovarus foot deformity and spasticity Open biopsy |Bonneau R, et al. [12]

5 5 Female | Sciatic Nerve Zi?t sciatic distribution weakness, cavovarus Open biopsy | Hebert-Blouin MN, et al. [7]
Painl ive right foot

6 8 Male Sciatic Nerve amn ess. progressive right cavovarus foo Open biopsy | Bassett GS, et al. [2]
deformity

L Progressive right leg pain and weakness, .

7 11 Male Sciatic Nerve Open biopsy |[Lam S, et al. [3]
hammertoes

8 18 Male Sciatic Nerve Pain, weakness and sensory disturbance in the Open biops Orlandi E, et al. [13]
right sciatic distribution P psy ! '
Deteriorati f leg function, | i d

9 42 Male Sciatic Nerve N erlo.ra °f‘ or'ee u.nc on, 1eg pain an CT-guided biopsy | Hebert-Blouin MN, et al. [7]
congenital hip dysplasia
C foot deformity, atroph k

10 68 Female Sciatic Nerve avovarus 90 .eorml y'.a rophy, weakness None Hébert-Blouin MN, et al. [14]
and congenital hip dysplasia

Most cases of neuromuscular hamartoma occur in childhood
and typically show a relatively benign clinical course throughout
life (Table 1). Patients can simply have the presence of a palpable
subcutaneous mass, may have pain, muscle atrophy, limb differences
based on the length of a member relative to the other, deformities,
such as cavo-varus foot, or associate even developmental dysplasia
of the hip. In our case, on the four days of life, the patient presented
with a mass in the peroneal head and a few days later a loss of foot
dorsiflexion.

MRI is an essential test to approach the diagnosis of this pathological
image, but a biopsy is necessary in order to make a definitive diagnosis
of neuromuscular hamartoma. It is not easy to make the diagnosis by
guided percutaneous biopsy and almost impossible to get the diagnosis
by intraoperative biopsy. In fact, we performed two percutaneous
biopsies without reaching a conclusive diagnosis.

It seems that there is a clear relationship between performing
biopsies in the choristomas and the appearance of fibromatosis. In
our case, despite performing several biopsies due to the difficulty of
extracting a good sample due to being such a small child, we have not
had for the moment any recurrence of fibromatosis in the scar or in
the biopsy path. [10-15], It seems that evidence supports a no-touch
approach to Neuromuscular Choristomas.

Microscopically, these lesions are composed of well-differentiated
skeletal muscle and mature nerve fibers.

With respect to which is the best treatment of these tumors, there is
no evidence in the literature about the best surgical technique to apply
in these cases. We need to consider the benefits that a total resection
of the nerve could achieve as opposed to the neurological deficits that
would generate in these patients throughout their lives [16].

Some authors have described discrete lesions arising from the nerve
that was resectable without a new neurologic deficit [17]. Other reports
range from biopsy only [18-20], attempted resection [4], amputation
[4,21], while others undertook complete resection of the involved
nerve with nerve grafting and assumed postoperative paralysis of the
affected limb [16].

In our case, we did a decompression of the peroneal muscle
and peroneal nerve but excision was not performed. The child has
developed favorably, don’t have a foot drop but don’t have a positive
active ankle dorsal flexion; the mass has increased slightly in size but
in proportion to the growth of the baby.

At present, the child is 3.5 years old and is able to walk without
external help, and he is wearing a nocturnal anti-equinus splint. The
ankle passive mobility is complete although there is a lack of complete
active dorsiflexion.

The study of these tumors has shown that they have a benign
behavior over the years. Although resection is curative, a neurological
deficit is guaranteed. In some cases, biopsy or incomplete excision
resulted in the improvement of symptoms and the progressive
decrease in the size of tumors. We think that the appropriate treatment
should be individualized. If Neuromuscular Choristoma is suspected
based on MRI findings, biopsy should not be taken to avoid aggressive
fibromatosis.
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