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Introduction
A diverse collection of nonneoplastic and neoplastic process-
es can involve the lateral skull base (i.e., temporal bone).1 The
latter includes a group of tumors of mesenchymal origin; the
most common are chordomas and chondrosarcomas. Other
mesenchymal tumors that share some common features—
such as chondromas and chondromyxoid fibromas—can also
occur in this location, although it is exceedingly rare to find
them in the skull base, as exemplified by the small number of

case reports in the literature, and even more unusual in
children.2–7 They are more commonly found in sites outside
of the neuraxis, such as the trunk, extremities, long bones,
and jaw. They are most often painless, benign, and slow
growing, but they are locally destructive with expansion of
the surrounding bony cortices. Surgery is the primary means
of treatment.

Fibromyxoma is another such tumor. These lesions tend
to occur in the mandible rather than the skull and are
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Abstract Purpose Fibromyxomas and myxomas are benign tumors of mesenchymal origin
usually found outside the nervous system, most commonly in the atrium of the
heart. They can also arise in the mandible or maxilla, but it is exceedingly rare to find
them within the skull base. The history, histologic features, and the literature, with
emphasis on other pediatric cases, are reviewed for this uncommon skull base
neoplasm.
Methods Wedescribe the case of a 13-year-old girl who presented with a 1-year history
of facial weakness, numbness, and hearing loss. A large locally destructive tumor
centered in the petrous bone was found on magnetic resonance imaging.
Results A mastoidectomy combined with a middle fossa craniotomy was performed
for gross total resection. The child is disease free 12 months after surgery.
Conclusion Diagnosis could not bemade solely on radiographic studies because of the
lack of pathognomonic imaging features. Radical resection provided the patient the
best chance of cure. Long-term surveillance is necessary to monitor for tumor
recurrence.
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histologically benign but progressively expansile.8,9 We re-
port a case of a child with a fibromyxoma originating within
the temporal bone. With this case, we hope to educate the
reader on the presentation, imaging characteristics, and
treatment of this atypical tumor and review the pediatric
cases in the literature to date.

Case Report

History and Examination
A 13-year-old black girl, with known sickle cell anemia
(HbSS), presented to the emergency department with a 1-
week history of headaches and a 1-year history of right facial
weakness and numbness. The child’s mother had noticed a
difference in her smile compared with past photographs.
Findings on neurologic examination included a mild but
noticeable peripheral facial weakness with preserved ability
to completely close the eye (House-Brackmann grade III/VI).
The Weber test lateralized to the left, and the Rinne test
demonstrated bone conduction greater than air conduction
on the right, thus showing combined conductive and senso-
rineural hearing loss on the right side. There was hypesthesia
of the right V2 and V3 dermatomes. The patient had no long-
tract signs and no pathologic reflexes.

Imaging
Given the child’s history of HbSS and her neurologic deficit,
magnetic resonance imaging (MRI) was performed to ex-
clude an infarction or a mass. MRI revealed a mixed solid
and cystic mass measuring 8.6 � 4.1 � 3.8 cm with near-
complete replacement of the right petrous temporal bone
and clivus (►Fig. 1). The lesion was predominantly hyper-
intense on T2-weighted imaging (►Fig. 1A). The lesion was
hypointense on T1-weighted imaging (►Fig. 1B), with
linear internal areas of enhancement (►Fig. 1C), without
any focal nodularity. There were no internal areas of
abnormal diffusion restriction (►Fig. 1D). The T2 hyperin-
tense areas did not demonstrate enhancement and had
incomplete suppression on fluid-attenuated inversion re-
covery sequences, suggesting proteinaceous fluid or myx-
oid matrix. A computed tomography (CT) scan was then

obtained to evaluate osseous integrity (►Fig. 2). The mass
resulted in thinning of the expanded cortical margins, with
preservation of the otic capsule and ossicles. There was
demineralization of the petrous apex and clivus, and the
lesion showed no internal calcified matrix. CT showed a
narrow zone of transition at the margins of the lesion, and
CT and MR showed the lesion was well circumscribed. CT
showed demineralization of the margins of the carotid
canal, and although there was slight narrowing of the
petrous segment of the right internal carotid artery, it
remained patent.

The lesion had caused cephalad displacement of the
pituitary gland (►Fig. 1B); however, there was no evidence
of pituitary invasion or of any other brain parenchyma.
Additionally, the mass caused effacement of the right cer-
ebellopontine angle cistern, flattening of the right ventral
pons, uplifting of the cisternal segment of the right trigeminal
nerve, posterior rotation of the right internal auditory canal,
and resulting stretching of the cisternal segments of the
ipsilateral cranial nerves VII and VII. The circumscribed
mass filled the tympanic cavity and caused inward bowing
of the sigmoid plate with resulting effacement of the right
sigmoid sinus.

Although there is a broad differential, careful attention to
imaging characteristics can help stratify the list.10 A petrous
apex cholesteatoma/epidermoid should demonstrate diffu-
sion restriction, and a cholesterol granuloma typically has
hyperintense T1 signal and should not have enhancing soft
tissue. Aneurysmal bone cysts and giant cell tumors most
often have internal fluid levels from prior hemorrhage.
Fibrous dysplasia can have dominant cystic components
but typically has more solid osseous findings than in this
case. Chondromas have internal areas of calcification and
more aggressive margins, unlike the circumscribed margins
seen in this case.11 A giant intraosseous aneurysm of the
petrous segment of the internal carotid artery can result in an
expansile mass; however, the internal carotid artery ap-
peared to be distinct in this case, and linear areas of enhance-
ment would not be expectedwithin an aneurysm. The leading
prospective imaging differential in this case was an expansile
lesion with a myxoid matrix and fibrous contents, such as a

Fig. 1 (A) Axial T2-weighted magnetic resonance imaging through the skull base shows an expansile T2 hyperintense mass centered in the right
petrous apex with linear internal hypointense septations. (B) Sagittal T1-weighted imaging shows that the mass involved the clivus and was
predominantly T1 hypointense. (C) Axial T1-weighted image taken after gadolinium administration shows central areas of enhancement of
internal septations. (D) Diffusion-weighted imaging shows no evidence of diffusion restriction.
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chondromyxoid fibroma, fibromyxoma, or other related
lesion.

Operation
We planned a combined middle fossa/transtemporal ap-
proach to the tumor. A standard retroauricular C-shaped
incision was performed. It began 3 cm superior to the pinna
of the right ear and was carried inferiorly and posteriorly to
end in a preexisting skin crease. Amusculoperiosteal flapwas
developed and mobilized inferiorly in preparation for closure
of the wound at the end of the case. At this point, the
otolaryngology team started drilling the mastoid bone. Im-
mediately upon removal of the outer cortex of the mastoid,
tumor was encountered. Grossly, it was gray, had a gelatinous
consistency, and was hypovascular. These characteristics
facilitated removal and required sparse drilling. The neo-
plasm appeared to replace the cancellous portion of the
temporal bone because all cortical margins, such as the
internal auditory canal and the Fallopian canal, were pre-
served. A right middle fossa craniotomy was performed to
enhance exposure of the petrous apex region and for visuali-
zation of the petrous carotid artery. The greater superficial
petrosal nerve and mandibular division of cranial nerve V
were identified. In addition, themiddlemeningeal arterywas
cauterized and transected. An anterior petrosectomy fol-
lowed. Tumor discovered immediately posterior to the genu
and horizontal portion of the carotid arterywas removed. The
last remnant of tumor taken out was the portion inferior to
the sella turcica and protruding into the sphenoid sinus. No
cerebrospinal fluid was seen during surgery. Frameless neu-
ronavigation and a 30-degree endoscope were used to con-
firm that all viable tumor was removed. Subcutaneous fat and
fascia lata were harvested from the right thigh. The otolaryn-

gology team then returned to pack the eustachian tube. Fat,
fascia lata, and the vascularized musculoperiosteal flap were
used to obliterate the large cavity created by the lesion. The
wound was closed in a multilayered fashion.

Histopathologic Examination
The tumor was a uniform benign spindle cell neoplasm
consistent with afibromyxoma (►Fig. 3). Immunohistochem-
istry revealed cells reactive for S-100 and actin but negative
for CD-34, desmin, myogenin, cytokeratin AE1/AE3, and
epithelial membrane antigen. There was no increasedmitotic
activity.

Postoperative Course
The immediate postoperative MRI did not suggest residual
tumor. Not unexpectedly, the patient did have slight worsen-
ing of her VII nerve function after surgery. Shewas discharged
on postoperative day 6. Two months after surgery, she had a
gold weight placed in her upper eyelid to correct her lagoph-
thalmos and correction of her lower lid paralytic ectropion.
Almost 11 months after surgery, she had a bone-anchored
hearing aid placed. Twenty-fourmonths after surgery, she has
regained some facial nerve function back to her preoperative
grade (III/VI) and has no evidence of recurrent disease
(►Fig. 4).

Discussion

Fibromyxoma, which we consider for practical purposes to
be synonymous with myxoma, is a very rare mesodermal-
derived neoplasm that mayoccur in any part of the skull base
but has its origin in sutures, such as the sphenopetrosal or
petrooccipital. In 1871, Virchow12 first used the term

Fig. 2 (A) Axial bone algorithm computed tomography (CT) showing the intraosseous lesion was expansile and resulted in cortical thinning but
without discrete erosion. (B) Fusion image combining CT (orange) with axial T2-weighted image shows sparing of the otic capsule and ossicles.
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myxoma to describe tumors resembling the mucinous tissue
of the umbilical cord. In 1948, Stout13 provided the patho-
logic definition of a myxoma that persists to this day:
fusiform and stellate cells embedded in a pulpy mucoid
stroma lacking chondroblast, lipoblast, striated muscle,

and other differentiated cells with few tumor vessels and
monocentric orientation. Fibromyxomas were first reported
byMarcove et al14 in 1964 in three patients with extracranial
skeletal tumors. These neoplasms have higher amounts of
fibroblasts, myofibroblasts, collagen fibers, and vessels than

Fig. 4 (A) Axial T1-weighted magnetic resonance (MR) image shows hyperintense signal in the resection cavity corresponding to fat packing.
(B) Axial T1-weighted postgadolinium MR image using fat suppression shows no evidence of solid enhancing tissue within the resection cavity.

Fig. 3 Histopathologic specimen showing fibromyxoma (hematoxylin and eosin). Note the alternating dense fibroconnective tissue and relatively
hypocellular foci with myxoid matrix and spindle cells.
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typical myxomas.15 Both myxomas and fibromyxomas can
have areas of mature trabecular bone separated by spindle
and stellate cells within a myxoid extracellular matrix, so-
called ossifying myxoma.

Fibromyxomas occurmuchmore frequently at sites distant
from the central nervous system, namely the heart, subcuta-
neous tissue, and bone, and they usually manifest in the
second to fourth decades of life. Myxomas of the head and
neck occur infrequently but typically develop in the maxilla
or mandible.16–18 They are characterized as gelatinous gray-
ish white masses that replace the spongy bone and displace
the cortical plates of the jaws.19 In these locations, the tumors
are likely of odontogenic origin because studies have sug-
gested that they arise from the mesenchymal tissue of the
dental follicle.19 This is further supported by the tumors’
resemblance to the mesenchymal portion of the tooth
germ.19 Cells are immunoreactive to actin, S-100, and vimen-
tin but not reactive to desmin or cytokeratin.20 Immuno-
chemistry of the tumor present in our case revealed similar
results. In cases in which complete resection is not possible,
recurrence rates range as high as 25 to 43%.17,19

Althoughmore rare, there are several case reports and small
case series of skull base myxomas or fibromyxomas.4–6,21–30

The typical patient and histopathologic features are identical
to those found in the jaws, with the tumor occurring in
virtually any location in the skull base and even the posterior
fossa. Radical surgery is the primary treatment and necessary
to minimize the risk of recurrence. The largest series was
reported by Zhang et al,28 who described 23 patients with
skull basemyxomas treated over a 22-year period including 14
tumors located in the parasellar area. The median age of the
patients was 33 years. Subtotal resection was performed in 16
patients and total resection in 7; however, follow-updatawere
available in only 11 patients. Of these, four patients developed
recurrence at a mean of 5.9 years. There are only a handful of
pediatric cases in the literature, summarized in►Table 1. Most
of the patients were in their teenage years and had tumors
located in the lateral skull base. Our case represents only the
eighth known published case of a fibromyxoma or myxoma in

a child. The case reported by Srinivasan6 is similar to ours. That
patient was a 14-year-old girl who presented with facial pain
and double vision andwas found to have a 3-cm lytic expansile
mass of the petrous apex. A subtotal excision was performed
through an anterior extradural transpetrosal approach, but no
follow-up information was provided beyond a CT performed
10 days after surgery.

Additional mesenchymal tumors can occur in the skull
base andmust be considered in the differential diagnosis in
a young patient with insidious development of symptoms
and a large locally destructive lesion. None of these tumors
have pathognomonic imaging features; thus tissue pro-
curement is key for making the correct diagnosis. Chon-
dromyxoid fibroma is a benign cartilaginous tumor that
typically arises in the metaphysis of long bones and is most
similar to myxomas. There are several case reports of it
arising in the temporal bone.3,31–34 Juvenile ossifying fi-
broma or cemento-ossifying fibroma typically arises in the
paranasal sinuses, encroaches on adjacent orbital and
cranial compartments, and is composed of cellular fibrous
stroma, osteoid bodies, and myxomatous matrix.35,36 The
histologic differential for this tumor includes fibrous dys-
plasia and intraosseous meningioma. Temporal bone origin
has been reported.37–40 Other more rare tumors reported
in the temporal bone include chondroma,41 neurothekeo-
mas (nerve sheath myxomas),2 fibromatosis,42,43 and des-
moplastic fibroma.44,45

Conclusion

Fibromyxomas and myxomas belong to a family of mesen-
chymal tumors that share the common characteristics of
being benign, slow growing, and locally destructive. Their
occurrence in the skull base is very rare and even more so in
the pediatric patient. Diagnosis cannot be made solely on
radiographic studies because of the lack of pathognomonic
imaging features. Radical resection provides the patient the
best chance of cure. Long-term surveillance is necessary to
monitor for tumor recurrence.

Table 1 Pediatrica patients with fibromyxomas or myxomas described in the literature

Study Age (y)/sex Tumor location Treatment Outcome

Ito et al46 11/F Lateral skull base GTR N/A

Liu and Wang23 16/M Anterior fossa STR “Improved” at 2 y

Knox et al47 2/F Lateral skull base GTR N/A

Pitkäranta et al24 16/M Lateral skull base GTR No disease at 1 y

Srinivasan6 14/F Lateral skull base GTR No disease at 1 y

Osterdock et al5 17/M Lateral skull base GTR N/A

Windfuhr et al26 4/F Lateral skull base GTR Recurrent tumor invading eustachian tube requiring
resection 1 y after first surgery; no recurrence for
9 y thereafter

Present case 13/F Lateral skull base GTR No disease at 1 y

Abbreviations: GTR, gross total resection; STR, subtotal resection; N/A, not available.
aDefined as < 18 y of age.
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