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Neuroglial choristomas are rare malformations of heterotopic neural tissue that have been
previously reported predominantly in the head and neck. Competing theories of embryoge-
nesis propose their origin as encephaloceles that have undergone resorption of their cranial
connection or displaced neuroectodermal cells which have undergone ectopic proliferation.
Most cases occur in midline or para-midline structures. There have been no prior published
cases of a neuroglial choristoma in the extremities. We present a case of a 13-month-old
otherwise healthy child who presented to our institution with a slowly growing foot mass
who was found to have a neuroglial choristoma. This case suggests an early embryological
migration defect as the etiology and offers a unique differential consideration for a benign
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Introduction

Choristomas are heterotopic masses of differentiated cells.
Neuroglial choristomas, sometimes called glial heterotopia,
are exceedingly rare malformations of neural tissue which
have been previously reported predominantly in the head and
neck [1]. Cases are typically midline, though there have been
cases reported involving the middle-ear structures [2]. Two
principal theories have been advanced regarding the origins
of neuroglial choristoma. In the head and neck, they may
arise from herniated brain tissue (encephalocele), which has
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subsequently undergone resorption of its intracranial con-
nection. Alternatively, an error of early embryonic develop-
ment may result in displaced neuroectodermal cells which
undergo differentiation and ectopic proliferation [3]. Previ-
ously described cases typically have been in the midline head
and neck, though cases have been reported in the thoracolum-
bar soft tissues and lungs [4-7]. To our knowledge, there have
been no prior published cases of a neuroglial choristoma in an
extremity. Almost all prior cases required surgical biopsy and
subsequent pathology evaluation and immunohistochemical
staining work up for diagnosis confirmation [8].
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Fig. 1 - Photos of the patient’s right foot demonstrating soft tissue masses at the plantar aspect of the foot and phalangeal

hypoplasia.

Case report

A 13-month-old otherwise healthy girl presented to our in-
stitution for evaluation of a slowly growing right foot mass
(Fig. 1). The child was diagnosed prenatally with a right foot
deformity on anatomy ultrasound. Since birth, her parents re-
ported slowly increasing size of a plantar mass. On physical
examination, she was noted to have 2 nontender masses on
the plantar aspect of her foot, hypoplasia of the distal pha-
langes, and fusion of the hypoplastic distal second and third
phalanges.

As the mass continued to grow, plain films of the right foot
were obtained, which demonstrated hypoplasia of the distal
phalanges, absence of the fifth ray, and partial fusion of the
third and fourth metatarsal (Fig. 2). An MRI of the right foot
with and without intravenous contrast was obtained. Two T1-
isointense, T2/PD-heterogeneously mildly intense, and mildly
enhancing soft tissue masses measured 2.3 x 1.9 cm medial
to the calcaneus and 3.8 x3.2 cm at the plantar aspect of
the metatarsals extending superiorly between the second and
third metatarsals. There was displacement of bone without
osseous erosion or perilesional edema. The masses appeared
to have a fibrous component and differential diagnoses that
were considered included fibromatosis and infantile fibrosar-
coma (Fig. 3).

An open biopsy of the larger soft tissue mass was per-
formed and demonstrated bundles of collagenous fibrous
tissue and interspersed nodules of neuroglial tissue. The

nodules mainly contained paucicellular glial tissue with
scattered neurons (Fig. 4a). No atypia or increased mitotic
activity was seen. A panel of immunohistochemical staining
was performed to support the histologic findings (Fig. 4b-d).
In summary, the nodules were diffusely positive for S100,
neuron-specific enolase, neurofilament and glial fibrillary
acidic protein, and NeuN highlighted scattered neurons,
consistent with neuroglial choristoma. Due to the loca-
tion of lesion, the possibility of nerve sheath tumors and
ectomesenchymoma was considered. However, epithelial
membrane antigen, desmin, and myogenin were negative
and did not support these differentials and the diagnosis
of neuroglial choristoma was made. Curative treatment
with complete surgical excision and foot reconstruction is
planned.

Discussion

The evaluation of pediatric soft tissue masses typically begins
with ultrasound and plain film. In this case, X-ray findings
indicated the presence of an atypical underlying mass,
prompting MRI evaluation. MRI characteristics of neuroglial
choristoma are similar to brain, with T1 isointensity, mild
T2/PD heterogeneous hyperintensity, and mild postcontrast
enhancement. Neuroglial choristomas are exceptionally rare,
usually occur in the head and neck, and have never before
been reported in the extremities. Two theories posit that
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Fig. 2 - X-ray images of the patient’s feet. Bilateral AP (a), right lateral (b), and oblique (c) projections demonstrate hypoplasia
of the right distal phalanges, absence of the fifth ray, and partial fusion of the third and fourth metatarsal.

they may arise as encephaloceles that have lost their cranial migration defect. Neuroglial choristoma should be considered
connection or as displaced neuroectodermal cells which have in the differential diagnosis of a pediatric soft tissue mass,
undergone proliferation. In this case, given its distal location, especially in the midline and head and neck area, or when
the choristoma likely arose from an early embryological pathology features suggest neural differentiation.
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Fig. 3 - MRI of the patient’s foot. Axial T1 fat-saturated (a) and PD fat-saturated (b) images demonstrate a soft tissue mass at
the plantar aspect of the anterior foot which extends between the metatarsals (arrows), with isointense T1 signal and
heterogeneous mild hyperintense PD signal without adjacent edema. Coronal T2 FS precontrast (c) and postcontrast (d)
images demonstrate 2 masses (arrowheads) with heterogeneous mild hyperintense T2 signal and mild postcontrast
enhancement. Sagittal T1 fat-saturated precontrast (e) and postcontrast (f) demonstrate well margination of the 2 masses
(arrows) without osseous invasion and mild postcontrast enhancement.
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Fig. 4 - Biopsy specimen. Microscopic sections show fibrous tissue containing interspersed nodules of neuroglial tissue (a,
H&E, x100), inset shows mainly paucicellular glial tissue with scattered neurons (H&E, x400). Neuroglial nodules are
diffusely positive for NF (b) and GFAP (c) immunohistochemical staining, (x100). NeuN immunohistochemistry highlights

scattered neurons (d, x400).

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2019.03.025.

REFERENCES

[1] Plontke SK, Preyer S, Pressler H, Mundinger PM, Plinkert PK.
Glial lesion of the infratemporal fossa presenting as a soft
tissue middle ear mass - rudimentary encephalocele or neural
crest remnant? Int J Pediatr Otorhinolaryngol 2000;56:141-7.

[2] Gyure KA, Thompson LDR, Morrison AL. A clinicopathological
study of 15 patients with neuroglial heterotopias and
encephaloceles of the middle ear and mastoid region.
Laryngoscope 2000;110:1731-5.

[3] Drapkin AJ. Rudimentary cephalocele or neural crest
remnant? Neurosurgery 1990;26:667-73 discussion 674.

[4] McDermott MB, Glasner SD, Nielsen PL, Dehner LP. Soft tissue
gliomatosis. Morphologic unity and histogenetic diversity. Am
J Surg Pathol 1996;20:148-55.

[5] Shim HJ, Kang YK, An Y, Hong YO. Neuroglial choristoma of

the middle ear with massive tympanosclerosis: a case report

and literature review. ] Audiol Otol 2016;20:

179-182.

Dettmer P, Beck M, Eufinger H, Rossler L, Tannapfel A,

Coerdt W, et al. Bilateral cystic pulmonary glial heterotopia

and palatinal teratoma causing respiratory distress in an

infant. J Pediatr Surg 2009;44:2206-10.

Morgan T, Anderson J, Jorden M, Keller K, Robinson T, Hintz S.

Pulmonary glial heterotopia in a monoamniotic twin. Pediatr

Pulmonol 2003;36:162-6.

Shelekhova KV, Sokolova IA, Kazakov DV, Michal M. The

morphology and differential diagnosis of neuroglial

heterotopias and related tumors. Arkh Patol 2009;71:

56-59.

6

[7

[8


https://doi.org/10.1016/j.radcr.2019.03.025
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0008
http://refhub.elsevier.com/S1930-0433(19)30049-4/sbref0008

	Congenital neuroglial choristoma of the foot
	 Introduction
	 Case report
	 Discussion
	 Supplementary materials
	 References


