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Abstract

Introduction: Nasal chondromesenchymal tumors (NCMT) are rare benign neoplasms that
usually present in children < 1 year of age. They can display rapid growth and significant local
bony remodeling that can mimic a malignant process. Of the ~50 published cases to date, few have
documented the need for neurosurgical intervention. We herein report a NCMT in an infant treated
with a staged cranial and transnasal approach, as well as summarize the available literature on this
pathology.

Case Report: A newborn male with a compromised airway was noted to have a large sinonasal
lesion. After stabilization, MRI demonstrated a 4 cm enhancing mass with diffuse sinus
involvement and significant extension into the anterior cranial fossa, with displacement of the
optic apparatus and hypothalamic pituitary axis. After an initial biopsy, the patient underwent a
bifrontal craniofacial approach at 2 months of age, followed by a second stage transnasal
endoscopic approach at 15 months which resulted in a complete resection. There were no
neurosurgical complications. Pathology was consistent with a NCMT.

Discussion: Although rare, neurosurgical involvement is critical for the treatment of NCMTs
with intracranial extension. Staged cranial and endonasal endoscopic approaches may be needed
for complete resection of such lesions.
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Introduction:

Nasal chondromesenchymal tumors (NCMTS) are rare benign neoplasms that most often
affect infants and young children, although can present over a wide range of ages.13 First
described in 1998,* and alternatively referred to as “chondroids”, “mesenchymomas” or
“nasal hamartomas,” NCMTSs can cause significant remodeling of local bony anatomy and
invade the orbit and intracranial space. They have also recently been associated with
DICER1 syndrome, a rare autosomal dominant tumor predisposition syndrome caused by

loss-of-function alterations of the D/CER microRNA biogenesis machinery gene.®

Surgical resection is the treatment of choice for NCMTs, with trans-nasal approaches most
often employed. Significant skull base and/or intracranial tumor extension can nonetheless
make complete resection challenging. Of the approximately 51 prior reports on NCMTs,
documentation of neurosurgical involvement was rare. We herein present the case of an
infant requiring a staged transcranial and transnasal approach for a NCMT with significant
intracranial extension, highlighting the importance of multidisciplinary surgical care of such
patients.

Case Report:

A newborn male with a compromised airway was noted to have a large sinonasal lesion. His
neurologic exam was otherwise nonfocal. MRI of the brain and sinuses with and without
contrast documented a 4 cm enhancing mass with sinus involvement and extension into the
anterior cranial fossa with associated displacement of the optic apparatus and hypothalamic
pituitary axis. There was associated bony remodeling (Figure 1). Differential diagnoses
included benign and malignant nasopharyngeal neoplasms, nasal glioma, nasal pyogenic
granuloma, and chondromesenchymal hamartoma.

He underwent a transnasal biopsy at two weeks diagnosing an NCMT, followed by an
uncomplicated bifrontal craniofacial approach at 2 months of age at an outside facility,
clearing the intracranial compartment and decompressing the frontal lobes. At 15 months of
age following a transfer of care to our institution, he underwent a transnasal endoscopic
approach which resulted in a complete resection and maintenance of the subfrontal dural
plane (Figure 2-4). The patient tolerated both procedures without neurologic complications.
Pathology confirmed a diagnosis of NCMT (Figure 5) with negative margins at the time of
the second surgery. Surveillance MRI at 14 months post-operatively did not reveal any
evidence of tumor recurrence.

Discussion:

NCMTs are rare neoplasms involving the nasal cavity that can be difficult to diagnose prior
to pathologic analysis.® 68 Review of the MEDLINE database for pertinent articles and
manual review of their citations identified 51 prior reports of NCMTs published in English
language peer reviewed journals from 1950 to August 2019.1-4. 6-37 Nineteen of these
patients were 1 year of age or less, with the oldest being 70 years. Average age was 130 (£
189) months. 37 of these patients were male and 14 were female.

Pediatr Neurosurg. Author manuscript; available in PMC 2022 February 11.
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Based on this review, NCMTs commonly present as a visible mass, with other
manifestations including nasal congestion, proptosis, extraocular movement disruptions,
and/or respiratory difficulty. In rare cases of significant intracranial extension, neurologic
symptoms from cerebral compression can also occur. On CT scan, tumor extension from the
sinonasal region into the orbit, paranasal sinuses, and/or cribriform plate is common, as is
local bony remodeling and internal calcifications.2® On MRl NCMTs commonly have both
solid and cystic components with low signal intensity on T1 and heterogenous high signal
intensity on T2-weighted images. There is usually heterogeneous enhancement following the
administration of contrast.21-23

On histology NCMTs demonstrate irregular islands of mature and immature hyaline
cartilage, well demarcated from the surrounding stroma, with occasional binucleated
chondrocytes. They exist in a myxoid background. Immunohistochemistry often documents
a spindle cell stroma and immature cartilaginous tissue positive for vimentin and smooth
muscle actin as well as mature cartilaginous tissue positive for $100.21

Malignant transformation of NCMTs has been reported in only one case,1> making surgical
resection the preferred treatment. Although operative details are sparse in many reports,
endonasal endoscopic or open nasal approaches appear sufficient for the majority of
NCMTs, with limited cases documenting the involvement of a neurosurgical team and an
associated craniotomy.4 14 23. 37 |n the current case, a staged approach to first address the
intracranial component and decompress the frontal lobes under direct visualization, followed
by a definitive transnasal endoscopic approach for the residual sinonasal component was
pursued to provide both timely neurologic decompression and long-term disease control. A
single-stage transnasal approach was not chosen at the time of initial surgery as the
significant intracranial extension combined with the small nasal passages of infancy would
have made intracranial visualization and safe tumor-dura dissection challenging.

Regarding other treatment considerations, only one prior case utilized preoperative
embolization, which can be challenging due to adjacent orbital collaterals and/or arterial
supply to cranial nerves. The role for adjuvant therapies also appears limited, with
chemotherapy and/or radiation described in only a small number of cases. Although the true
recurrence rate of NCMTs is unclear (only 66% [34/51] of reported cases included follow-
up), nearly one-quarter of patients (23.5%, 8/34) had trackable residual or recurrent tumors
over a mean follow-up period of 29.4 + 37.2 months. The majority of these cases
nonetheless appeared to result from incomplete initial resections as opposed to true tumor
recurrences. This highlights the importance of surgical technique in long-term disease
control, including the importance of neurosurgical involvement in patients with skull base/
intracranial extension.

Although not assessed in this case, given the subsequent association of NCMTs with
DICERL1 syndrome, surgeons should also be aware of the common central nervous system
(CNS) and non-CNS syndromic manifestations that can occur in these patients, including
pineoblastomas, pituitary blastomas, CNS sarcomas, pleuropulmonary blastomas, and
Ovarian Sertoli-Leydig cell tumors, among others.>

Pediatr Neurosurg. Author manuscript; available in PMC 2022 February 11.
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Conclusions:

Of the approximately 51 reported cases of NCMTSs in the literature, few describe
neurosurgical involvement. Neurosurgeons should nonetheless be aware of the potential for
significant intracranial extension, which can necessitate staged and/or combined operative
approaches. Long-term follow-up is warranted as the risk of recurrence is further defined.
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Established Facts

. Nasal chondromesenchymal tumors (NCMT) are rare benign neoplasms
typically treated trans-nasally.

. Although invasion of the intracranial space can occur, neurosurgical
involvement is documented in less than 10% of cases.

Pediatr Neurosurg. Author manuscript; available in PMC 2022 February 11.
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Novel Insights

. Neurosurgical involvement is critical for the treatment of NCMTs with
concern for intracranial extension.

. Staged cranial and endonasal endoscopic approaches may be needed for
complete resection of such lesions.
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Figure 1: Initial MRI.
Preoperative T1 MRI with contrast of the brain and sinuses documents a 6 cm enhancing

mass with diffuse sinus involvement and significant extension into the anterior cranial fossa.
Displacement of the optic apparatus and hypothalamic pituitary axis was noted.
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Figure 2: MRI prior to trans-nasal resection.
T2 MRI with contrast obtained after resection of the intracranial portion of the tumor and

before trans-nasal resection of the residual sinus component. From left to right, coronal,
sagittal, and axial views. A 4.4 x 4.4 x 4.1 cm heterogeneously enhancing hyperintense
well-circumscribed mass filling the entire right sinonasal cavity was noted, with expansion
and remodeling of the cribriform plate, planum sphenoidale, and inferomedial right orbital
wall. This lesion displayed moderate growth on interval imaging obtained after stage one
surgery.

Pediatr Neurosurg. Author manuscript; available in PMC 2022 February 11.
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Figure 3: Stage 2 intra-operative resection photos.
Intraoperative view of endoscopic resection: i) tumor being peeled off of septum, ii)

periorbita exposed after tumor resection, and iii) tumor being removed from dura.
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Figure 4: MRI after stage two resection.
Postoperative T1 MRI images demonstrating a gross total resection.
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Figure 5: Tumor histology.
Histologic analysis demonstrated a mixture of immature cartilage, myxoid mesenchymal

tissue, and fibroblastic-type spindle cells with variable cellularity, consistent with a NCMT.
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