Myxofibrosarcoma of the maxillary sinus
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ABSTRACT

Background: Myxofibrosarcoma (MFS) is a common sarcoma in the extremities of older individuals but is extremely
uncommon in the head and neck region. Diagnosis may be challenging but is critical to the management of the patient. We
discuss the radiographic and histopathologic characteristics of this destructive tumor. The distinguishing features of MFS and
its differential diagnosis are reviewed to familiarize the managing otolaryngologist with this rare entity.

Methods: A 61-year-old woman presents with a 6-week history of severe left facial pain and left eye pain. Imaging
demonstrates significant right and left-sided maxillary sinus opacification with destruction of the left maxillary sinus as well
as the left medial and inferior orbital walls.

Results: Histopathologic examination revealed spindle and stellate tumor cells of variable cellularity in myxoid stroma with
cellular pleomorphism consistent with MFS of intermediate-to high grade. The patient underwent resection of the left-sided
lesion with orbital exenteration and repair of the defect with microvascular free flap followed by postoperative radiotherapy.

Conclusion: MFS must be differentiated from other lesions with myxoid qualities. Histopathologic examination is required
for definitive diagnosis. Management includes complete tumor excision with adequate tumor margins. Adjuvant postoperative
radiotherapy should be considered for larger tumors with positive resection margins or lesions of intermediate-to-high grade.

(Allergy Rhinol 8:95-€99, 2017; doi: 10.2500/ar.2017.8.0200)

yxofibrosarcoma (MFS) is a rare histologic sub-

type of soft-tissue sarcomas of fibroblastic

origin. Although MFS is a common sarcoma in the
extremities, trunk, and retroperitoneum of elderly pa-
tients between the sixth and eighth decade of life, it is
rare in the head and neck region."” Sarcomas of the
head and neck account for <1% of head and neck
malignancies, with only a few cases of MFS reported in
this region.’ To our knowledge, there have only been
three reported cases of MFS in the maxillary sinus,
with this being the fourth.*~® These rare neoplasms can
be difficult to diagnose clinically, radiologically, and
histologically. Magnetic resonance imaging (MRI) and

From the 'Department of Otolaryngology—Head and Neck Surgery, Rutgers New
Jersey Medical School, Newark, New Jersey, *Department of Pathology, Rutgers New
Jersey Medical School, Newark, New Jersey, *Department of Ophthalmology and
Visual Science, Rutgers New Jersey Medical School, Newark, New Jersey, *Center for
Skull Base and Pituitary Surgery, Neurological Institute of New Jersey, Rutgers New
Jersey Medical School, Newark, New Jersey, and °Department of Neurological Sur-
gery, Rutgers New Jersey Medical School, Newark, New Jersey

No external funding sources reported

The authors have no conflicts of interest to declare pertaining to this article
Address correspondence to Jean Anderson Eloy, M.D., Endoscopic Skull Base Surgery
Program, Department of Otolaryngology—Head and Neck Surgery, Neurological
Institute of New Jersey, Rutgers New Jersey Medical School, 90 Bergen St., Suite
8100, Newark, NJ 07103

E-mail address: jean.anderson.eloy@gmail.com

This work is published and licensed by OceanSide Publications, Inc. The full terms of
this license are available at https:/fwww.allergyandrhinology.com/terms and incorpo-
rate the Creative Commons License Deed: Attribution — Non-Commercial — NoDerivs
4.0 Unported (CC BY-NC-ND 4.0). By accessing the work you hereby accept the
terms. Non-commercial uses of the work are permitted without any further permission
from OceanSide Publications, Inc., provided the work is properly attributed. Any use
of the work other then as authorized under this license or copyright law is prohibited.
Copyright © 2017, OceanSide Publications, Inc., U.S.A.

Allergy & Rhinology

computerized tomographies (CT) may show malignant
features, but histopathologic examination is required
for a definitive diagnosis. We presented a case of an
aggressive intermediate-to-high—grade MFS of the
maxillary sinus.

CASE REPORT

A 61-year-old woman was referred for evaluation of
bilateral sinus disease and left eye proptosis, with a
6-week history of progressively worsening severe left
facial pain and pressure. She also had left eye pain,
blurry vision, and left facial numbness. Her medical
history was significant for hypercholesterolemia, hy-
pertension, a history of thyroid surgery, and a 13-pack-
year smoking history. Results of her physical examina-
tion were significant for left-sided hypoglobus with
some strabismus. The rest of her head and neck exam-
ination was unremarkable. There was no cervical
lymphadenopathy or evidence of any neck mass. A CT
showed significant right- and left-sided maxillary si-
nus opacification, with destruction of the lateral and
inferior floor of the left maxillary sinus as well as the
left medial and inferior orbital walls. MRI of the orbits
and paranasal sinuses demonstrated a left maxillary
sinus mass with intraorbital extension suggestive of a
maxillary sinus mucocele (Fig. 1). Right maxillary
opacification with expansion of the medial maxillary
sinus wall was also noted.

The patient underwent bilateral maxillary antros-
tomy with biopsy. On the right side, the histopatho-
logic examination was consistent with a mucocele.
Histopathologic examination of the left-sided lesion
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Figure 1. (A) Coronal computed tomography of the paranasal sinuses reveals an expansile left sinonasal mass (red arrow) centered in the
maxillary sinus with destruction of the lateral nasal wall and the medial and inferior orbital walls; there also is right-sided maxillary sinus
opacification (white arrow), with expansion of the medial maxillary wall. (B) Coronal T1-weighted magnetic resonance image (MRI) of the
paranasal sinuses, showing a large left hypointense lesions (red arrow) in the maxillary sinus, with marked intraorbital extension; there is
a right hypointense lesion (white arrow), with expansion of the medial orbital wall. (C) On axial T2-weighted MRI, a left slightly hyperintense
lesion with heterogenous contents (red arrow) can be seen; on the right, a similar hyperintense lesion is noted (white arrow) with less

heterogeneity.

revealed spindle and stellate tumor cells of variable
cellularity in myxoid stroma with cellular pleomor-
phism consistent with MFS of intermediate-to-high
grade (Fig. 2). Immunohistochemical stains of the tu-
mor cells were positive for vimentin (Fig. 2 F), partially
positive for smooth-muscle antigen (SMA), negative
for desmin and S100, a protein used as a marker for
epidermal differentiation. A positron emission tomog-
raphy/CT was obtained, which did not show signifi-
cant metastatic disease. Our patient underwent com-
bined open and endoscopic resection of the left-sided
lesion with orbital exenteration, and repair of the de-
fect with a microvascular free flap followed by post-
operative radiotherapy.
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DISCUSSION

MES is a fibroblast-derived soft-tissue sarcoma that
is frequently found in the extremities and trunk of
elderly individuals but rarely encountered in the head
and neck region."” MFS was known as a myxoid vari-
ant of malignant fibrous histiocytoma but was declas-
sified as such by the World Health Organization in
2002 and is now recognized as a distinct pathologic
entity. Malignant fibrous histiocytomas that are pre-
dominantly myxoid (>50%), without myogenic, lipo-
blastic, and chondrogenic features rendered a separate
diagnosis of MFS.>¢~® The clinical presentation of MFS
in the sinonasal tract does not distinguish itself from
other soft-tissue neoplasms because they all similarly
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Figure 2. Histopathologic examination, demonstrating (A) hypocellular tumor in maxillary bone (hematoxylin and eosin [H&E], original
magnification X40; (B) spindle (black arrow) and stellate cells (thick black arrow), with hyperchromatic nuclei (red arrow) in a myxoid matrix
(H&E, original magnification X100); (C) alternating hypocellular (black arrow), myxoid (red arrow), and hypercellular (thick black arrow)
fibrous areas (H&E, original magnification X100); (D) curvilinear, thin-walled blood vessels (black arrow) prominent in myxoid areas (H&E,
original magnification X100); (E) nuclear pleomorphism and mitosis (red arrows) (H&E, original magnification X400); and (F) immunologic
staining positive for vimentin, an intermediate filament protein, confirming mesenchymal origin of fibroblasts at (original magnificat-
ion X100).
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present with epistaxis, nasal obstruction, rhinorrhea,
and nonspecific nasal discomfort.” The diagnosis of
MES is based on characteristic histopathologic features,
including the (1) presence of alternating hypocellular,
myxoid areas, and hypercellular, fibrous areas; (2)
pleomorphic nuclei; (3) curvilinear, thin-walled blood
vessels prominent in myxoid areas; (4) aggregation of
neoplastic cells or inflammatory cells; and (5) spindle
and stellate cells in myxoid matrix.>” Immunologic
staining is typically positive for vimentin and CD-34,
which indicates the tumor’s fibroblastic origin, some-
times positive for SMA and negative for S-100 pro-
tein.**

MRIs and CTs may show malignant features, e.g.,
local invasion, and may help with diagnosis but are not
diagnostic. Low-grade MFS on CT is often misinter-
preted as a benign tumor, due to its presentation of a
relatively smooth surface, uniform density, and dis-
tinct separation of tumor from the surrounding soft
tissues.'”” On contrast-enhanced CT, low-grade MFS
typically enhances more than muscle.'! Sarcomas with
high myxoid content, such as MFS, may appear mis-
leadingly cystic on MRI, described by hyperintense
T2-weighted signals owing to the high intracellular
water content of the myxoid cells.'"* Awareness and
suspicion of MFS in this anatomic area should remain
high to avoid erroneous identification of this covert
malignancy as a benign cystic lesion such as a muco-
cele, as evident in our case.

A review of multiple MRI sequences is helpful in
differentiating between MFS and mucoceles because
the latter lesion can transition from hypo- to hyperin-
tensity on T1l-weighted MRI due to chronic inspissa-
tion over time,'> whereas MFS remain hypointense. In
contrast to mucoceles, MFS display an infiltrative pat-
tern on T2-weighted MRIL This infiltrative pattern can
be further elucidated with detail with gadolinium-en-
hancement on Tl-weighted MRI, which can demon-
strate abnormal multidirectional signal extensions
along the fascial plane.' It is important to distinguish
MFS from other benign or malignant tumors with myx-
oid qualities because its differences can be subtle, and
the required treatment and follow-up may vary. A
differential diagnosis includes low-grade fibromyxoid
sarcoma (LGFS), myofibroblastic sarcoma, myxoid
neurofibroma, myxoid liposarcoma, and benign myx-
omatous tumors.”

Myxoid liposarcoma can be differentiated from MFS
by the presence of scattered lipoblasts and its fine
plexiform vascular pattern compared with the curvi-
linear capillary pattern seen in MFS.® Neurofibromas
present with more elongated wavy nuclei and are ex-
tensively positive for S$-100."> Myofibroblastic sarco-
mas also present with spindle cells in a variable
amount of myxoid matrix but are diagnostically posi-
tive for SMA and demonstrate myofilaments that ex-
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tend to the cell surface." Distinction between MFS and
LGFS is probably the most challenging. Although both
MFS and LGFS are composed of alternating myxoid
and fibrous stroma with spindle cells, the spindle cells
in LGFS fall in a linear arrangement, which creates a
swirling pattern. In addition, MFS feature more cyto-
logic atypia and nuclear pleomorphism than LGFS."
LGFS ultimately become malignant, with metastasis in
>50% of the cases, whereas low-grade MFS are rarely
metastatic,'” which underlines the importance of dis-
tinguishing between these two tumors.

Tumors are graded on a three- or four-tier system,
based on the degree of cellularity (proportion of hypo-
cellular myxoid versus cellular areas), mitotic activity,
and nuclear pleomorphism.”® Low-grade MFS pre-
dominantly consists of hypocellular myxoid matrix.*'
Low-grade tumors have low malignancy potential and
rarely metastasize, which indicates a good short-term
prognosis, with 5- and 10-year survival rates at 65 and
52%, respectively.”' However, the local recurrence
rate for low-grade MFS is as high as that of higher-
grade tumors, at ~50 to 61%.>%'° Recurrence of low-
grade MFS generally occurs with progression to higher
histologic grades in 15-38% of cases, which acquires
increasing metastatic potential.” In a study by Sanfil-
ippo et al.,'® it was reported that the quality of surgical
margins predicted local recurrences, whereas histo-
logic grade determined the risk of metastases.

Therefore, a proper diagnosis followed by complete
surgical resection with adequate resection margins
with a goal of 1-3 cm is critical for disease cure.'
Sufficient wide surgical resections may be challenging
to achieve within the delicate head and neck region
when considering its strict anatomic constraints, unlike
the trunk or extremities where sarcomas are usually
found."” Adjuvant postoperative radiotherapy is rec-
ommended in cases with close (<1 cm) negative sur-
gical margins and large or high-grade MFS to avoid
local and distant recurrences.’” The role of chemo-
therapy is currently debatable because results have
been relatively poor.”'” Due to nonspecific clinical pre-
sentation and the rarity of these tumors in the head and
neck region, definitive preoperative diagnosis can be
difficult. Histologic examination is required for a diag-
nosis. Although uncommon, this present case demon-
strated that MFS should be considered as a differential
diagnosis when a myxoid tumor is encountered be-
cause an accurate diagnosis is crucial to the clinical
course and outcome of the patient. Initial aggressive
local management, followed by close surveillance is
imperative because MFS tend to have a high recurrence
rate.

CONCLUSION

This is a rare case of MFS that arose in the maxillary
sinus with extension into the orbit. Diagnosis may be
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challenging but is critical to the management of the
patient. Complete tumor excision with adequate tumor
margins serves as the criterion standard of treatment.
Adjuvant postoperative radiotherapy should be con-
sidered for lesions of intermediate-to-high grade or
larger tumors with positive resection margins. The ex-
tent, rarity, and aggressive nature of the disease, cou-
pled with the complexity of the head and neck region
emphasized the need for an interdisciplinary approach
to reach a proper diagnosis and provide appropriate
management for the patient.
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