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Oral intramuscular myxoma: case report and brief review )

Check for

of the literature
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Objective. Myxomas are rare benign mesenchymal soft tissue tumors that seldom affect the head and neck area. The present
report describes a rare case of intramuscular myxoma of the oral cavity and briefly reviews the literature regarding the occurrence
of these lesions in the maxillofacial area.

Study Design. A 59-year-old patient was referred for the development of a slow-growing tumefaction in the right buccal mucosa
in the previous 12 months. Magnetic resonance imaging was performed to characterize the lesion’s dimensions and its relation-
ship with the surrounding structures, and it revealed intramuscular localization in correspondence with the medial pterygoid mus-
cle. Incisional biopsy was carried out to aid in the final diagnosis.

Results. Histology revealed the presence of an intramuscular myxoma, characterized by discontinuous margins and locally infil-
trating muscular fibers. A second surgery was performed to totally remove the lesion. Follow-up at 6 months did not show any
signs of recurrence. A literature search was performed to retrieve data on the incidence of oral intramuscular myxomas.
Conclusions. To the best of our knowledge, this is the first case of intramuscular myxoma of the medial pterygoid muscle reported
in the literature. Although rarely encountered, intramuscular myxomas should be considered when performing differential diag-
noses of soft tissue masses at the level of the masticatory muscles. (Oral Surg Oral Med Oral Pathol Oral Radiol 2021;131:

e52—e58)

The term myxoma was first used by Virchow in 1871
to characterize tumors resembling the mucinous sub-
stance of the umbilical cord."> However, it was not until
1948 that the diagnostic criteria for these neoplasms
were described by Stout, who recognized the resem-
blance to primitive mesenchyme as a peculiar histologic
characteristic of myxomas.” In fact, myxomas were
defined as nonmetastasizing lesions of mesenchymal
origin, specifically composed of undifferentiated stellate
cells in a myxoid stroma of loose, mucoid matrix con-
sisting of mucopolysaccharides and reticulin and colla-
gen fibers.

Myxomas most frequently occur in the myocardium,
although they are also found in soft tissue and intrab-
ony locations.” In particular, myxomas are reported to
account for 0.12% of soft tissue tumors, with an overall
occurrence of 0.13 per 100 000 individuals.”®

The occurrence of myxomas in muscles is rare, and
the first case was described by Enzinger in 1965. Intra-
muscular myxomas (IMs) generally affect skeletal
muscles and represent an approximate incidence of 1:1
000 000 of population per year.”

Such lesions occur more frequently in women
(female-to-male ratio 14:3) age greater than
40 years.”™’ IMs are often found in the large muscle
groups, such as the quadriceps (65%), hip adductors
(35%), gluteus muscles (20%), gastrocnemius, and
upper arm.'’ A diagnosis of Mazabraud syndrome is
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rendered in cases that exhibit an association between at
least 1 IM and the presence of bone fibrous dyspla-
sia.'"""? In this particular case, a genetic mutation in
the guanine nucleotide «-stimulating binding protein
seems to be responsible for the development of IMs, as
reported also for fibrous dysplasia.'*"”

Computed tomography (CT) and magnetic reso-
nance imaging (MRI) are the most frequently used
imaging techniques for the diagnosis of IMs. On CT
scans, these lesions are generally characterized by the
presence of well-defined margins, homogeneity, and
hypodensity. In particular, tissue density is character-
ized by attenuation higher than that of water, and lower
than that of surrounding muscle when contrast
enhancement is employed. Myxomas can be character-
ized either by mild, diffuse enhancement or peripheral
and septal enhancement.'®

MRI has been extensively applied to the study of soft
tissue tumors, and in particular, Luna et al. reported its
application in their study of IMs. MRI of IMs shows
well-delimited lesions, characterized by homogeneity
or slight inhomogeneity on T2-weighted images, occa-
sionally surrounded by edema on short tau inversion
recovery or fat-saturated fast spin-echo T2-weighted
sequences. When using contrast enhancement, different
patterns of peripheral and internal enhancements can
be encountered.'®"”

Statement of Clinical Relevance

We report here a rare case of intramuscular myxoma
localized in the medial pterygoid muscle. We also
provide a brief revision of the literature on oral
myxomas.
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With regard to histologic appearance, IMs are charac-
terized by hypocellularity, absence of mitotic activity,
and hypovascularity, although hypercellular and hyper-
vascular variants have been described in the literature.
Histology shows focal presence of histiocytes and spin-
dle cells with oval nuclei in a slightly basophilic matrix.
Peripheral striated muscle infiltration can be observed,
rarely associated with muscular atrophy.'®'”

In the head and neck area, both bony and soft tissue
localizations are reported. Although intrabony localiza-
tion in the jaws is frequently encountered”, such
lesions are considered to be of odontogenic origin.”’*'
With regard to soft tissue involvement, head and neck
soft tissue myxomas have been seldom described in the
literature. In particular, head and neck intramuscular
localization appears to be quite rare, with the masseter
muscle being the most common site.”>*” To the best of
our knowledge, only a few cases of IM localization in
the masticatory muscles have been reported in the liter-
ature.

Here, we report a case of IM of the medial pterygoid
muscle and provide a brief review of the literature on
head and neck IMs.

CASE PRESENTATION
A 59-year-old Caucasian male was referred to the Unit
of Dentistry and Oral Surgery, University Hospital of
Pisa (Pisa, Italy), for treatment of a soft tissue swelling
in the buccal mucosa. The slow-growing mass had
developed in the posterior area of the right buccal
mucosa and had appeared in the previous 12 months.
The patient did not present relevant comorbidities or
chronic diseases requiring pharmacologic treatment.
On physical examination, the lesion appeared as a
nontender mass of approximately 2 x 1.5 cm in the
right buccal mucosa. Clinically, the lesion was nonmo-
bile, well delimited, firm, and associated with mild
painful symptoms. The overlying mucosa had an ery-
thematous aspect, with a focally ulcerated area, proba-
bly related to occlusal trauma (Figure 1). The patient
did not exhibit any limitations in mouth opening.

Diagnostic imaging

Head and neck MRI examination was performed to bet-
ter characterize the lesion in terms of dimensions and
relationship to surrounding anatomic structures. MRI
was carried out with a 1.5-T system (MAGNETOM
Aera; Siemens, Erlangen, Germany) with use of axial
T1-weighted (TIW) Turbo Spin-Echo (TSE), 2 plane
T2-weighted (T2W) TSE, diffusion-weighted imaging
sequences with large b-value (b-value = 800), and 2-D

D1 eiberman A, Forte V, Thorner P, Crysdale W Maxillary myxoma
in children. Int J Pediatr Otorhinolaryngol. 1990;18:277—284.
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Fig. 1. Clinical aspect of the lesion. A reddish area can be
seen in the right buccal mucosa, with inflammation of the sur-
rounding tissue.

T1W dual echo in and opposed phase chemical shift
imaging, and gadolinium enhancement.

The T1 images revealed a hypointense lesion com-
pared with muscle, which tended to become less evi-
dent in the fat-saturated images. T2 images highlighted
a hyperintense lesion of 1.75 x 1.36 x 0.71 cm at the
level of the medial pterygoid muscle. On contrast-
enhanced images, the lesion showed peripheral and lin-
ear internal enhancement, with characteristics of homo-
geneity (Figure 2). MRI features of the lesions were
suggestive of soft tissue myxoma, with intramuscular
localization in the pterygoid muscle. At this stage, sev-
eral pathologic conditions, including lipoma, rhabdo-
myoma, leiomyoma, chondroma, neurofibroma, and
myxoid liposarcoma, were considered in the differen-
tial diagnosis. These lesions usually arise from the
intermuscular layer, rather than being intramuscular in
origin. However, it might be difficult to differentiate
them clinically and radiologically.

Surgical procedure
Surgical biopsy was performed to obtain confirmation
of the diagnosis by means of bioptic sampling and
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Fig. 2. Magnetic resonance imaging (MRI) examination. A, Axial T1-weighted MRI scan shows a heterogeneous hypointense
mass in the right lobe of the liver. B, Axial T2-weighted MRI scan shows again the heterogeneous hyperintense mass with a clear
boundary. C, Diffusion-weighted imaging shows that the mass is hyperintense.

histology. The procedure was carried out with the
patient under local anesthesia (mepivacaine/epineph-
rine 1:100,000; 3.6 mL in total). Incision with a #15
scalpel blade was performed at the point of major con-
vexity of the lesion, and the mass was isolated through
blunt dissection. Incisional biopsy of the lesion was
performed, and samples were sent for histology
(Figure 3). Surgery was completed with a suture per-
formed with 5-0 resorbable suture thread, obtaining a
primary intention wound closure (see Figure 3). After
histologic diagnosis, a second surgery was performed
to totally remove the lesion. Follow-up at 6 months
revealed complete healing, with no signs of recurrence.

Histology

The surgically excised mass (2 x 1.5 cm diameter) was
grossly myxoid and soft. All the mass was histologi-
cally examined after formalin fixation and paraffin
embedding. Routine hematoxylin and eosin staining
was performed. Histology showed a hypocellular and
hypovascular myxoid mass, without fibrous capsule
and delimited by fibromuscular tissue. Partial infiltra-
tion of the fascicles of the adjacent muscle was
observed. On formalin-fixed, paraffin-embedded serial

Fig. 3. Bioptic sample from incisional biopsy.

sections of the mass, the scattered cells within the myx-
oid stroma appeared slender and elongated with a stel-
late shape, pyknotic nucleus, and absence of atypia,
mitotic figures, or necrosis (Figure 4). These findings
were consistent with the benign nature of the lesion.
Immunohistochemistry was performed on the adjacent
sections. Briefly, sections were deparaffinized, and
antigen retrieval was performed in buffer citrate solu-
tion (pH 7.6). The sections were then immunostained
for smooth muscle actin, desmin, Sox10, S100, vimen-
tin, CD34, pan-cytokeratins, and proliferating index
MIB1 by using the immunoperoxidase technique and
an automated immunostainer, according to man-
ufacturers’ instructions (Ventana Medical Systems
Inc., Oro Valley, AZ). The cells showed immunoreac-
tivity for vimentin and CD34 only (Figure 5, Figure 6).
These histologic and immunohistochemical findings
were consistent with the diagnosis of IM.?**’

Brief review of the literature

Table I provides a list of the articles reporting cases of
oral myxomas. In the majority of cases, oral soft tissue
myxomas were reported to affect the palate and the
buccal mucosa, followed by the gingiva and the lip.
Other localizations are rarer, with few articles describ-
ing intramuscular localization in the head and neck
area. In the articles retrieved from the literature, it is
apparent that the temporalis muscle and the masseter
muscle are the most affected. In the case reported here,
the lesion occurred in the medial pterygoid muscle,
suggesting the tendency of these lesions to affect the
mandibular elevator muscles.

DISCUSSION

IMs most commonly occur in the large muscles of the
arms and legs and are characterized by asymptomatic
development. On diagnostic imaging, these lesions
appear as well-defined masses with clear boundaries
and, in some cases, surrounded by fat tissue. Histopa-
thology may reveal discontinuity in the lesion’s
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Fig. 4. Surgical enucleation of the lesion: Operative sequence.

capsule, which causes intramuscular spread of the
lesion. Microscopically, IMs are characterized by a
hypocellular mass in a myxoid stroma, in absence of
cell pleomorphism and mitotic figures. These charac-
teristics support the performance of a differential diag-
nosis with other benign and malignant lesions affecting
skeletal muscles.

Only a few cases describing head and neck localiza-
tion of IMs, mostly occurring in the masticatory
muscles, have been previously reported in the litera-
ture. Clinical presentation of head and neck IMs is
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Fig. 5. Histology. Scattered stellate cells within a myxoid

stroma show no atypia and no mitotic figures (hematoxylin
and eosin [H&E] staining; original magnification x20).

often characterized by the development of a painless,
palpable mass and absence of pathognomonic signs.
Several pathologic conditions, including benign mus-
cular tumors (rhabdomyoma and leiomyoma) and sali-
vary gland neoplasms (pleomorphic adenoma,
oncocytoma, Warthin tumor), the latter especially in
cases of development in the masseter muscle, are con-
sidered in the differential diagnosis.””

Fig. 6. Histology. The scattered stellate cells of the myxoma
show CD34 immunoreactivity (immunoperoxidase tech-
nique; hematoxylin counterstaining; original magnification
x20).
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Table I. Review of the literature Table I. Continued
Author Year Gender Age Location Author Year Gender Age Location
Daniels®® 1908 - Gingiva Feidman®’ 1979 F 62 Posterior part of
Tholen” 1936 — - Palate the neck
Babbit & 1936 F 14 Palate Bedrosian et al.” 1984 M 79 Masseter muscle
Pfeiffer® Nishijima®' 1985 F 16 Neck
Sealey®' 1948 — - Palate Shugar® 1987 F 68 Trapezius muscle
Salama & 1951 M 45 Palate Serrat™ 1998 M 62 Temporalis
Hilmy*? muscle
Louvel™ 1957 M 74 Buccal mucosa Robin et al.> 2004 F 43 Temporalis
Bernier” 1959 F — Lip muscle
Bernier™ 1960 M 54 Palate Papadogeorgakis 2009 M 74 Masseter muscle
Dutz & Stout® 1961 M 15 Buccal mucosa etal.”
Spengos & 1965 M 72 Buccal mucosa Kalsi et al.” 2013 F 70 Sternocleidomas-
Schow™” toid muscle
Traiger & 1969 M 54 Lip Higashida®* 2014 M 51 Temporalis
Lawson>® muscle
Pradhan et al.*’ 1972 F 32 Palate Li% 2014 M 74 Hyoglossus
Tahsinoglu et al.*® 1976 F 34 Gingiva muscle
Lucas® 1976 — - Palate Custodio et al.”! 2019 F 60 Masseter muscle
Matsumura et al.”’ 1977 M 2 weeks  Floor of the mouth Nisi et al. (current 2020 M 59 Medial pterygoid
Swart et al.*! 1977 F 56 Floor of the mouth case) muscle
Elzay & Dutz"’ 1978 F 35 Palate - — -
M 35 Buccal mucosa “We kindly ask whether the line in Table 1 reporting: "Choe - 2019 -
M 48 Lip M - 58 - palate” can be removed, as by mistake this article was
F 28 Gingiva %ncluded ir.1 the table although reporting a case of myxoma occurred
Rapidis & 1983 M Palate in the eyelid.
Triantafyllou*
Tse & Vander'’ 1985 . . . . i
Ferrari Parabita 1986 — _ Lip When a diagnosis of IM is suspected, it is advisable
etal.* to perform screening for the presence of fibrous dyspla-
Siar et al.* / 1986 M 50 Palate sia to exclude Mazarbaud syndrome.''"?
Quintal et al'%w 1994 M 15 Palate As for other soft tissue masses, diagnostic imaging is
Andrews et al. 2000 F 61 Neck . . . L
M 47 Sphenoid sinus fundarpental in accur.atel.y dehn.eatmg thf? margins of
F 62 Parotid gland the lesion and evaluating its relationship with surround-
F 32 Mandible ing anatomic structures. However, histology is manda-
F 12 Buccal mucosa tory for diagnosis because these lesions are extremely
F 38 Mandible difficult to diagnose clinically and/or by means of diag-
F 53 Maxillary sinus .. . . .o . . ..
Shimoyamaetal® 2001 M 51 Gingiva nostic 1m.ag1ng. Histologic d.1fferent1al .dlagno.51s is per-
Chang et al.** 2001 M 37 Gingiva formed in cases of benign myxoid lesions and
Kumar et al.”’ 2002 malignant tumors rich in myxoid tissue. Among benign
Mishra™ 2003 M 22 Buccal mucosa/ lesions, nerve sheath myxoma, myxoid variants of
o Lip fibrous histiocytoma and neurofibroma, and oral focal
Ramaraj 2003 . . . . . . . .
Perrotti et al.*° 2006 F 4% Gingiva muc1n051§ are considered in the differential diagnosis,
Epivatianos 2007 M 73 Buceal mucosa whereas liposarcoma, rhabdomyosarcoma, chondrosar-
etal.”” coma, fibrosarcoma, myxofibrosarcoma, and low-grade
Shfgloy etal” 2014 M 22 Buccal mucosa fibromyxoid sarcoma must be considered when sus-
Y.e’ ' - 2015 F 57 TMJ pecting the presence of malignancy. Moreover, in cases
Singhota 2016 F 47 Lip . . . .
Choe? 2019 M 58 Palate of invasion of maxﬂll]z}rl)%/ bones, odontogenic myxoma
should be suspected.” -
Intramuscular myxoma Bedrosian et al.”* described the case of an IM of the
o _ masseter muscle, characterized by rapid growth and
Enzinger™ 1965 M 35 Sternocleidomas- absence of infiltration of the nearby structures. In this
toid muscle . . . .. .
Rosin®® 1973 M a Geniohyoid case, dlfferentl.al diagnosis included myxoid neurofi-
muscle broma, myxolipoma, and myxochondroma. Another
Kindblometal.® 1974 F 42 Forehead case of IM of the masseter muscle was reported by
Canalis”’ 1976 F 46 Lateral part of the

neck

(continued)

Papadogeorgakis et al., who described a close relation-
ship between the lesion and the muscle, but absence of
actual infiltration of the masseter muscle. This finding
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was consistent with previous studies, where direct
involvement of the muscle was not detected.”* A par-
ticular case of masseter muscle IM reported by Custo-
dio et al. was characterized by the presence of
muscular infiltration, similar to our ﬁndings.5 !

The surgical approach (from conservative surgery,
such as curettage or enucleation, to radical surgery
with wider margins”) appears to be effective, although
total excision of the lesion may be hindered by the lack
of defined boundaries and the infiltrative pattern.” The
recurrence rate is reported to be extremely low (3% —
8%), with higher risk present in the first 2 years after
surgery. It is, therefore, advisable to maintain close fol-
low-up to detect early signs of recurrence.

To the best of our knowledge, this is the first report
to describe localization of IM in the medial pterygoid
muscle. Moreover, we found an infiltrative pattern of
the lesion, with involvement of muscular fibers. How-
ever, at the 6-month follow-up, no signs of recurrence
were detected after surgery.

CONCLUSIONS
Myxomas are quite rare pathologic entities, and the
intramuscular variant, in particular, in the head and
neck area has rarely been reported. Therefore, clinical
diagnosis is often complex and requires the use of diag-
nostic imaging and histology for confirmation.
Prognosis after surgical excision is good because of
the benign nature of the lesion. However, follow-up is
recommended to detect early signs of recurrence.

REFERENCES

1. Virchow R. Die Cellular pathologie in ihrer Bergrundung auf
physiologische und pathologische Gewebelehre. Berlin, Ger-
many: Verlag Von August Hirschwald; 1871:563.

2. Shenoy VS, Rao RA, Prasad V, Kamath PM, Rao KS. Soft tissue
myxoma—a rare differential diagnosis of localized oral cavity
lesions. J Clin Diagn Res. 2014;8:KD01-KDO02.

3. Stout AP. Myxoma: the tumor of primitive mesenchyme. Ann
Surg. 1948;127:706-719.

4. Tzani A, Doulamis IP, Mylonas KS, Avgerinos DV, Nasioudis
D. Cardiac tumors in pediatric patients: a systematic review.
World J Pediatr Congenit Heart Surg. 2017;8:624-632.

5. Hashimoto H, Tsuneyoshi M, Daimaru Y, Enjoji M, Shinohara
N. Intramuscular myxoma. A clinicopathologic, immunohisto-
chemical, and electron microscopic study. Cancer. 1986;58:740-
747.

6. Kindblom LG, Stener B, Angervall L. Intramuscular myxoma.
Cancer. 1974;34:1737-1744.

7. Enzinger FM. Intramuscular myxoma: a review and follow-up
study of 34 cases. Am J Clin Pathol. 1965;43:104.

8. Miettinen M, Hockerstedt K, Reitamo J, et al. Intramuscular
myxoma—a clinicopathological study of twenty-three cases. Am
J Clin Pathol. 1985;84:265.

2 Zimmerman DC, Dahlin DC Myxomatous tumors of the jaws. Oral
Surg Oral Med Oral Pathol. 1958;11:1069—1080.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Nisi etal. e57

. Enzinger FM. Intramuscular myxoma radiographic and com-

puted tomographic findings with pathologic correlation. Skelet
Radiol. 1981;7:15-19.

Tse JJ, Vander S. The soft tissue myxoma of the head and neck
region—report of a case and literature review. Head Neck Surg.
1985;7:479-483.

Wirth WA, Leavitt D, Enzinger FM. Multiple intramuscular
myxomas. Another extraskeletal manifestation of fibrous dyspla-
sia. Cancer. 1971;27:1167-1173.

Domancic S, Pezoa N, Fernandez-Toro M, Ortega-Pinto A,
Donoso-Hofer F. Maxillofacial Mazabraud’s syndrome: a case
report & review. J Stomatol Oral Maxillofac Surg. 2018;119:44-
48.

Majoor BCJ, van de Sande MAJ, Appelman-Dijkstra NM, et al.
Prevalence and clinical features of Mazabraud syndrome: a mul-
ticenter European study. J Bone Joint Surg Am. 2019;101:160-
168.

Sunitsch S, Gilg MM, Kashofer K, et al. Detection of GNAS
mutations in intramuscular/cellular myxomas as diagnostic tool
in the classification of myxoid soft tissue tumors. Diagn Pathol.
2018;13:52.

Delaney D, Diss TC, Presneau N, et al. GNAS1 mutations occur
more commonly than previously thought in intramuscular myx-
oma. Mod Pathol. 2009;22:718-724.

Peterson KK, Renfrew DL, Feddersen RM, Buckwalter JA, El-
Khoury GY. Magnetic resonance imaging of myxoid containing
tumors. Skeletal Radiol. 1991;20:245-250.

Petscavage-Thomas JM, Walker EA, Logie CI, Clarke LE, Dur-
yea DM, Murphey MD. Soft-tissue myxomatous lesions: review
of salient imaging features with pathologic comparison. Radio-
graphics. 2014;34:964-980.

Luna A, Martinez S, Bossen E. Magnetic resonance imaging of
intramuscular myxoma with histological comparison and a
review of the literature. Skeletal Radiol. 2005;34:19-28.

Nielsen GP, O’Connell JX, Rosenberg AE. Intramuscular myx-
oma: a clinicopathologic study of 51 cases with emphasis on
hypercellular and hypervascular variants. Am J Surg Pathol.
1998;22:1222-1227.

Baltu Y, Arikan S¢M, Dolen UC, et al. Intramuscular myxoma:
clinical and surgical observation notes on eleven cases. Int
Orthop. 2017;41:837-843.

Moshiri S, Oda D, Worthington P, Myall R. Odontogenic myx-
oma: histochemical and ultrastructural study. J Oral Pathol
Med. 1992;21:401-403.

Bedrosian SA, Goldman RL, Pearl MJ. Intramuscular myxoma
of the masseter. J Oral Maxillofac Surg. 1984;42:684-686.
Robin C, Batisdas JA, Boguslaw B. Case report: myxoma of the
temporalis muscle. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2004;97:620-624.

Papadogeorgakis N, Petsinis V, Nikitakis N, et al. Intramuscular
myxoma of the masseter muscle. A case report. Oral Maxillofac
Surg. 2009;13:37-40.

Kalsi JS, Pring M, Hughes C, Fasanmade A. Presentation of
intramuscular myxoma as an unusual neck lump. J Oral Maxillo-

fac Surg.2013;71:¢210-e214.

Lombardi T, Lock C, Samson J, Odell EW. S100, alpha smooth
muscle actin and cytokeratin 19 immunohistochemistry in odon-
togenic and soft tissue myxomas. J Clin Pathol. 1995;48:759-
762.

Kumar N, Jain S, Gupta S. Maxillary odontogenic myxoma: a
diagnostic pitfall on aspiration cytology. Diagn Cytopathol.
2002;27:111-114.

Daniels DW. A rare case of pure myxoma of the lower jaw. Lan-
cet. 1908;2:1747.


http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0001
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0001
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0001
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0002
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0002
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0002
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0003
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0003
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0004
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0004
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0004
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0005
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0005
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0005
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0005
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0006
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0006
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0007
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0007
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0008
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0008
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0008
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0009
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0009
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref0009
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00010
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00010
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00010
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00011
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00011
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00011
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00012
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00012
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00012
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00012
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00012
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00013
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00013
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00013
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00013
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00014
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00014
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00014
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00014
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00015
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00015
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00015
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00016
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00016
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00016
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00017
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00017
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00017
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00017
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00018
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00018
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00018
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00019
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00019
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00019
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00019
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00019
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00020
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00020
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00020
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00020
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00020
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00021
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00021
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00021
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00022
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00022
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00023
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00023
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00023
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00024
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00024
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00024
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00025
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00025
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00025
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00026
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00026
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00026
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00026
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00027
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00027
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00027
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00028
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00028

ORAL AND MAXILLOFACIAL PATHOLOGY 0000
e58 Nisi et al. February 2021
29. Tholen EF. Myxomata of the jaw and pharynx. Trans Am Lar- the masseter muscle. Br J Oral Maxillofac Surg. 2020;58:

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

yngol Rhinol Otol Soc. 1936;42:608.

Babbit JA, Pfeiffer DB. Myxoma of the palate and pharynx. Arch
Otolaryngol. 1937;26:453.

Sealey VT. An unusual tumor of the palate. Aust J Dent.
1948;52:177.

Salama N, Hilmy A. Cases from the clinic of the Cairo dental
school. Oral Surg. 1951;4:966.

Louvel R. Mixoma benigno de la mejilla, commentario de un
caso. Pressa Med Argent. 1957;44:3083. [in Spanish].

Dutz W, Stout AP. The myxoma in childhood. Cancer.
1961;14:629.

Spengos MN, Schow CE. Myxomas of the soft tissues: report of
case of myxoma in the cheek. J Oral Surg. 1965;23:140.

Traiger J, Lawson W. Soft-tissue myxoma of the oral cavity.
Oral Surg. 1969;27:247.

Pradhan AC, Varma RK, Kuralay T. Myxoma of the hard palate.
Int Surg. 1972;57:341.

Tahsinoglu M, Gologlu AS, Kuralay T. Myxoma of the gingiva:
a case report. BrJ Oral Surg. 1975;13:95.

Lucas RB. Pathology of Tumors of the Oral Tissues. 3rd ed. Edin-
burgh, London, and New York: Churchill Livingstone; 1976:177.
Matsumura T, Hasegawa K, Isono K, Kawakatsu K. Congenital
fibromyxoma: report of case. J Oral Surg. 1977;35:313.

Swart JG, van der Kwast WA, Snow GB, van der Waal 1. Possi-
ble myxoma of the floor of the mouth: report of case. J Oral
Surg. 1977;35:501-503.

Elzay RP, Dutz W. Myxomas of the paraoral—oral soft tissues.
Oral Surg Oral Med Oral Pathol. 1978;45:246-254.

Rapidis AD, Triantafyllou AG. Myxoma of the oral soft tissues.
J Oral Maxillofac Surg. 1983;41:188-192.

Ferrari Parabita G, Derada Troletti G, Moiraghi G, Zane AM,
Guerini A. Case of localized myxoma of the upper lip. Minerva
Stomatol. 1986;35:507-512. [in Italian].

Siar CH, Ng KH, Devadas V, Patricia M. Oral soft tissue myx-
oma. Report of a case. J Oral Med. 1986;41:256-258.

Quintal MC, Tabet JC, Oligny L, Russo P. Oral soft tissue myx-
oma: report of a case and review of the literature. J Otolaryngol.
1994;23:42.

Andrews T, Stilianos EK, Maillard AAJ. Myxomas of the head and
neck. Am J Otolaryngol Head Neck Med Surg. 2000;21:184-189.
Chang SH, Lee KF, Chan CP, Kuo SB. Myxoma of the gingiva:
a case report and literature review. Chang Gung Med J.
2001;24:826-831.

Perrotti V, Rubini C, Fioroni M, Piattelli A. Soft tissue myxoma:
report of an unusual case located on the gingiva. J Clin Perio-
dontol. 2006;33:76-78.

Epivatianos A, Iordanidis S, Zaraboukas T. Myxoma of the oral
soft tissues: report of a case and literature review. J Oral Maxil-
lofac Surg. 2007;65:317-320.

Custodio M, Antunes ES, Alves GBM, Braz-Silva PH. Unex-
pected diagnosis of an intramuscular myxoma arising from

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

109-111.

Bernier, JL. The management of oral disease. in: 2nd ed. CV
Mosby Co, St Louis; 1959: 725.

Bernier, JL. Tumors of the odontogenic apparatus and jaws. (sect
4, fasc 10a)in: Atlas of Tumor Pathology. Armed Forces Institute
of Pathology, Washington DC; 1960.

Mishra, S.K., Dash, P.K., Keshri, P. et al. Myxoma of maxilla.
Indian J Otolaryngol Head Neck Surg 2003;55:28-29.

Ramaraj PN, Shah SP. Peripheral myxoma of maxilla. A case
report. Indian J Dent Res. 2003;14:67-69.

Ye ZX, Yang C, Chen MJ, Wilson JJ. Juxta-articular Myxoma of
the Temporomandibular Joint. J Craniofac Surg. 2015;26:
695-696.

Singhota S, Lam M, Gahir DS, Malins T. Two rare cases of
superficial angiomyxoma in the oral cavity. Br J Oral Maxillofac
Surg. 2017;55:107-108

Rosin RD. Intramuscular myxomas. Br J Surg.
122-124.

Canalis RF, Smith GA, Konrad HR. Myxomas of the head and
neck. Arch Otolaryngol. 1976;102:300-305.

Feldman PS. A comparative study including ultrastructure of
intramuscular myxoma and myxoid liposarcoma. Cancer.
1979;43:512-525.

Nishijima W, Tokita N, Watanabe I, Takooda S. Intramuscular
myxoma of the neck. Arch Otolaryngol. 1985;111:699-701.
Shugar JM, Som PM, Meyers RJ, Schaeffer BT. Intramuscular
head and neck myxoma: report of a case and review of the litera-
ture. Laryngoscope. 1987;97:105-107.

Serrat A, Verrier A, Espeso A, Martin J. Intramuscular myxoma
of the temporalis muscle. J Oral Maxillofac Surg. 1998;56:
1206-1208.

Higashida T. Radiological characteristics and management of
intramuscular myxoma of the temporal muscle: case report. Neu-
rol Med Chir (Tokyo). 2014;54(12):1022-1025.

Li G, Jiang W, Li W, Li J. Intramuscular myxoma of the hyo-
glossus muscle: A case report and literature review. Oncol Lett.
2014;7:1679-1682.

Shimoyama T, Horie N, Kato T. Soft tissue myxoma of the gin-
giva: report of a case and review of the literature of soft tissue
myxoma in the oral region. J Oral Sci. 2000;42:107-109.

1973;60:

Reprint requests:

Marco Nisi

Department of Surgical Pathology
Medicine, Molecular and Critical Area
University of Pisa

Via Roma

67 -

56126 Pisa

Italy
marco.nisi @unipi.it


http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00029
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00029
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00030
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00030
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00031
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00031
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00032
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00032
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00033
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00033
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00035
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00035
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00036
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00036
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00037
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00037
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00038
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00038
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00039
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00039
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00040
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00040
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00041
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00041
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00042
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00042
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00042
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00043
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00043
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00043
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00044
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00044
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00045
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00045
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00045
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00046
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00046
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00047
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00047
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00047
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00048
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00048
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00049
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00049
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00049
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00050
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00050
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00050
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00051
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00051
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00051
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00053
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00053
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00053
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00053
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00065a
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00065a
http://refhub.elsevier.com/S2212-4403(20)30155-3/sbref00065a
mailto:marco.nisi@unipi.it 

	Oral intramuscular myxoma: case report and brief review of the literature
	Case Presentation
	Diagnostic imaging
	Surgical procedure
	Histology
	Brief review of the literature

	Discussion
	Conclusions
	References


