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Abstract

Introduction: Juxta-articular myxoma (JAM) is a rare benign myxoid lesion that arises predominantly in the vicinity of large joints (hence the name) with the knee
joint followed much less frequently by shoulder, elbow, hip and ankle joints being the main sites affected. Involvement of the temporomandibular joint (TM]) by JAM
is exceptionally rare making this entity not well-known by oro-maxillofacial surgeons. We present a case of JAM located at the TM] and gives a systematic review of
the literature on this topic.

Methods: A systematic search for “juxta-articular myxoma” “ +"TM]J”, "mandible” and temporomandibular” in English/French/German literature in PubMed,
Medline, WebOfScience, OpenGrey and GoogleScholar was performed. The retrieved papers were then analyzed for the anatomical region, diagnostics, treatment,
follow-up time and potential recurrence.

Results: JAM mainly occurs at the knee, shoulder or the elbow, other locations are rare. Main diagnostic imaging for JAM is MRI-scan. Excision of the lesion is
standard therapy. Local recurrence is reported in 23% for an average follow-up of 38 months. Involvement of the TM]J was reported in 1% of total cases.

Conclusion: JAM is a rare benign tumor with local aggressive features. Occurrence at the mandible is quite rare. Due to the confined anatomical region of the TM]
complete removal may be difficult, a distinctive approach should be planned to guarantee optimal access. This fact and a high recurrence rate imply the need of a close

follow-up.

Introduction
Rationale - objectives

Myxomas are benign tumors originating from mesenchymal cells
and characterized by undifferentiated fibroblast-like mesenchymal cells
embedded within abundant mucopolysaccharide-rich hypovascular
myxoid stroma. Most cases originate in the skin and subcutaneous
tissue or within skeletal muscle as intramuscular myxomas. The latter
are characterized by recurrent GNAS mutations. On the other hand,
juxta-articular myxomas (JAM) are much rare than intramuscular
myxomas, lack GNAS mutations and are predominantly located in
the vicinity of large joints, mainly the knee. Other sites such as the
elbow, shoulder, hip and ankle joints are less frequently affected while
involvement of the temporomandibular joint (TM]) is very rare with
only one case reported to date [1,2].

In the orofacial area, myxomas are not uncommon and mostly
occur in the gnathic skeleton of the odontogenic ectomesenchyme and
are very similar to mesenchymal portions of a developing tooth [3].
Odontogenic myxomas are the most common myxomas arising from
hard tissue, extragnathic skeletal myxomas are very rare [4].

In contrast, soft-tissue-type myxoid tumors (intramuscular
myxoma, juxta-articular myxoma, superficial acral myxoma, superficial
angiomyxoma and neural-sheat myxomas) usually do not or only rarely
affect the orofacial region [1,5]. In regard to myxoid soft tissue tumors,
intramuscular myxoma is the most common differential diagnosis for
JAM. JAM differs from intramuscular myxoma by localization adjacent
to a regularly arthrotic joint and infiltrative growing pattern, often
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with lobules [1]. Additionally, JAM does not show GNAS mutations in
contrast to the intramuscular myxoma [6]. Other differential diagnoses
are ganglion cysts, synovial cysts, intraarticular myxoma with extension
to extraarticular regions and myxoid liposarcoma [7,8].

Clinical presentation may be swelling in combination with pain
under function or tenderness of the joint, even though JAM may just
be an incidental finding [8]. Patients presenting with a JAM have an
average age of 43 years, with a wide range of age as occurrence begin
possible in young children, as well as in elderly patients [7,9,10]. JAM
in temporomandibular joint has only been described in older people
(>57 years) so far.

Case report

A 60-year-old patient was referred to the department of oro-
maxillofacial surgery with a mass anterior to the left temporomandibular
joint (TM]). The mass was an accidental finding in a magnetic resonance
tomography performed for the diagnosis of a tinnitus on both ears.

General patient’s history revealed a mild hyperlipidemia and
recurrent depressive syndrome, as well as an allergy to seafood.
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The patient had no symptoms associated with TMJ pathology so far.
Mouth opening was unrestricted with a 46 mm, no mandible deviation
occurred during mouth opening, no malocclusion, no facial palsy or
alternation of trigeminal sensitivity were present. A slight click could
sometimes be detected over the TM]J of the contralateral side.

Panoramic X-ray was rendered by the dentist and showed no
destruction of the TM]J region (Figure 1 and 2). CT and MR scans sent
by the referring ENT showed a mass of 20 x15 x12 mm size.

In detail, CT showed a partially eroded mandibular condyle with
an adjunct lesion with borderline contrast agent uptake and a central
hypodense region with a size of about 2.1 x 1.9 cm. MR showed a
partially cystic lesion within the pterygoidal muscles anterior to the left
mandible condyle (Figure 3 a-d).

For histopathologic evaluation of the lesion surgical removal was
scheduled. Following the patient’s informed consent, the procedure was
performed under general anaesthesia.

The TMJ was exposed through a preauricular approach and a
temporary osteotomy of the zygomatic arch was conducted for better
access. After blunt preparation through the pterygoid muscle the
lesion presented as a fibrous mass of approximately 2 cm diameter
with adhesion to the TMJ joint capsule. A capsule surrounding the
lesion was not present (Figure 4a-b). The lesion was excised, therefore
it had to be sharply dissected from the joint capsule. The zygomatic
arch was repositioned and retained through an osteosynthesis plate.
Postoperative facial motor function was uncompromised.

Histopathological evaluation showed a mesenchymal tumor
with low cellularity and highly myxoid stroma. Fibroblast-like and
histiocytoid cell elements with hyperchromatic nuclei and slightly
eosinophilic cytoplasm were embedded within hypovascular
stroma with variable pseudocystic degeneration. Vascularization
was sparse and there were no atypia or mitoses (Figure 5a and 5b).

Immunohistochemically the tumor showed no positivity for S100,
CD34 or MUCA4. The histological profile was in accordance with a
juxta-articular myxoma.

The patient recovered fully without any complications. Functional
outcome of the temporomandibular joint showed no restrains. Follow-
up of 8 month has not shown any sign of recurrence so far.

Methods

The systematic review was done according to the STARLITE-
statement. An electronic research was conducted in PubMed, Web Of
Science and Medline, additionally grey literature was also searched via
Google Scholar and OpenGrey. The search timeframe ranged from
1970-2020. Last access date was 6th of January 2021.

Literature research was limited to English, French and German
references. Only literature dealing with human subjects was eligible.
Case reports, case series, systematic reviews were included.

Keywords used were “juxta-articular myxoma’, “juxtaarticular
myxoma’, “juxta-articular myxoma” + "TMJ”, “juxta-articular myxoma”
+ “mandible”, “Myxoma” + “temporomandibular”. In addition to the
keyword results the option “Related articles” was used, and citations of

the eligible articles were checked.

Search results were scanned by abstract. If the abstract covered the
subject of juxta-articular myxoma full-text was retrieved and assessed.
In case of missing abstracts fulltext was assessed first-hand. Literature
was tabulated in an Excel file. Doubles were deleted. Narrative reviews
without case presentation or retrospective analysis of a population were
excluded.

The full-texts were scanned for diagnosis of juxta-articular myxoma,
diagnostic imaging, anatomical region of the lesion, therapy, recurrence
and follow-up time. A summary of the search strategy is seen in Table 1.

Figure 2. Preoperative computer tomography with a hypodense lesion with circular borderline uptake of contrast agent anterior to the left temporomandibular joint
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Figure 5. 5a - at low power, JAM shows low cellularity with highly myxoid hypovascular stroma and variable focal cystic degeneration; 5b - at high power, mononculear spindled, fusiform
and stellate cells with minimal atypia are seen
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Results

Primary search retrieved 110 articles in PubMed and 588 hits in
GoogleScholar. There were no results by OpenGrey. MedLine retrieved
17 results and WebOfScience 12 results. Articles eligible for full-text
assessment were 27 - 21 in PubMed/Medline/Web Of Science and
additional 6 in Google Scholar after removal of doubles. Literature
check through “Related Articles” respectively, “Similar Articles” or of
the citations (snowballing) brought no additional results.

The results for full-text assessment consisted of 19 case reports,
2 case reports in combination with a review and 3 case series, which
enclosed one retrospective clinical case series and two retrospective
cyto-pathological case series. Three reviews had to be excluded for the
lack of case presentation or analysis of a population. Finally, 24 articles
were eligible for analysis (Table 2).

Table 1. Review criteria after STARLITE-statement

The overall number of cases diagnosed as JAM was n=92. Locations
for JAM were predominantly knee (n=69), followed by shoulder (n=5)
and elbow (n=4). More rarely, JAM was reported for hip (n=3), wrist
(n=3), hand (n=3), at the spine (n=2), ankle (n=1), foot (n=1) or the
temporomandibular joint (n=1; 1%).

Regarding diagnostic imaging 3/24 articles have not provided any
information regarding imaging procedures. The two cyto-pathological
case series and one case-report have not included any information
about medical imaging either.

MR was performed as diagnostic imaging in 18/24 articles,
in 7/18 articles in combination with conventional x-ray, 3/18 in
combination with ultrasound and 1/18 articles in combination with
CT-scans. Conventional X-ray was used in 8/24 publications, either in
combination with MR (7/8) or ultrasound (1/8). In two publications

STARLITE

Sampling strategy Abstracts > full text

Type of study

case reports, case series, RCT, systematic review, meta-analysis

approaches

keyword search, Citations (snowballing), Option: “related articles”/’similar articles”

range of years

1970-2020, last search 6.1.2021

“juxta-articular myxoma” + “mandible”
“Myxoma” + “temporomandibular”

limits Language: English, French and German, Subject: human
. . . Included: subject of article is juxta-articular myxoma
inclusion/exclusion . . : . . . .
Excluded: narrative review without case presentation or retrospective analysis of population
“juxta-articular myxoma”
“juxtaarticular myxoma”
terms used “juxta-articular myxoma” + "TMJ”

electronic sources

PubMed, Medline, Web of Science, Google Scholar, Open Grey

Table 2. Summary of search results in alphabetical order, n = number of cases, MR = magnet resonance tomography, CT = computer tomography

Type of Number Anatomical Diagnostic follow-u|
Author Year Title Source | language . N of cases . therapy . g . recurrence . P Special
literature (n) region imaging time
Sandhu, et Juxta-articular . ..
1 al. [11] 2016 myxoma of the hand PubMed | English case report 1 palma excision MR na na capsule
Raffacle. et Juxta-articular radiographs,
2 al [12’] 2019 | myxoma of the hip: a| PubMed | English case report 1 hip excision | ultrasound, no 30 mo capsule
’ rare pediatric tumor mr
Irving, et al. Juxta-articular . -
3 (13] 2012 myxoma of the palm PubMed | English case report 1 palma excision mr no 12 mo
Juxta-articular
4 Yeeral 5 myxomaofthe p i Brotisch | case report 1 tmij excision  CT, MR no 30 mo
[14] temporomandibular
joint
. A case of juxta- .
5 Daluiski, et 1995 | articular myxoma of | PubMed | English case report 1 knee excision radiographs, na na
al. [15] mr
the knee
Juxta-articular
Myxoma of the
Korver, et Knee in a 5-year-old . review/case .. radiographs,
6 al. [7] 2010 Boy: A Case Report PubMed | English report 1 knee excision mr no 10 mo
and Review of the
Literature
Somford, et Juxta-articular . ..
7 al. [16] 2011 Myxoma of the knee PubMed | English case report 1 knee excision mr na na
Juxta-articular
myxoma and . .
8 Okamoto, et 2002 intramuscular PubMed | English case series (histo- 5 4 knee, 1 foot| excision na no 2,5-5Y,
al. [6] pathology) MD 36 mo
myxoma are 2
distinct entities
Claudi. et A juxta-articular
9 al [17’] 2020 myxoma of the PubMed | English case report 1 hand excision 'mr, ultrasound no 8 mo
’ thumb a case report
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Fibular juxta-articular
Yan, et al. ganglion: a rare case . review/case - .
10 (18] 2016 report and literature PubMed | English report 1 knee/fibula | excision X-ray, mr no 6 mo intraosseous
review
. Juxta articular
11 Abkari, et 2010 | myxoma of the wrist: | PubMed | French case report 1 wrist excision u!trasound, no 4 mo
al. [19] wrist 2 planes
a case report
Juxta-articular
myxoma: an
Beggan, et unusual benign . . ..
12 al. [20] 2014 mesenchymal lesion, PubMed | English case report 1 spine excision MR na na
readily mistaken for
malignancy
Ozcanli. et Juxta-articular
13 al. 2 1’] 2005 | myxoma of the wrist: | PubMed | English case report 1 wrist excision no 12 mo
' a case report
Juxta-articular 57 knee, 3 for 45% 2
Meis, et al. myxoma: a clinical . case series shoulder, 3 .. radiographs, o mo- 18y
14 [8] 1992 and pathologic study PubMed - English (clinical) 65 elbow, 1 hip, excision arthroscopy 34% 10729 average 5,6
of 65 cases 1 ankle years
juxta-articular
Kosty. et al myxoma within the e
15 Y "1 2009 | suprapatellar pouch | PubMed | English case report 1 knee excision S na na only abstract
[22] X arthroscopie
masquerading as a
ganglion cyst
juxta-articular
Minkoff, et myxoma: a rare cause . ..
16 al. [23] 2003 of painful restricted PubMed | English case report 1 knee excision mr no 12 mo
motion of the knee
The cytopathology
of soft tissue
. mxyomas: ganglia, .
17 gzkleléj‘r] 2005 juvaartioular  PubMed  English “(‘)Sztslf;‘lzs ) 1 hip excision na na na
: myxoid lesions, ytop gy
and intramuscular
myxoma
Juxta-articular
myxoma of the
18 Echols, et 2000 shoulder presenting PubMed | English case report 1 shoulder | excision mr no 48 mo
al. [25] as a cyst of the
acromioclavicular
joint: a case report
Sciot, et al Clonal chromosomal chromosomal
19 Y T 1999 changes in juxta- PubMed | English case report 1 elbow excision mr no 9 mo
[26] . changes
articular myxoma
King. et al Magnetic resonance radiogranhs
20 [g£7] "1 1995 imaging of juxta- | PubMed = English case report 1 knee excision f‘lrr Phs, na na
articular myxoma
Van den Juxta-articular Gooele
21 2014 ' myxoma of the wrist: £ English case report 1 wrist excision mr yes after 4mo
Heever [28] scholar
a case report
Boussakri Juxta-articular Gooale ultrasound,
22 ’ 1 2016 | myxoma of the knee s English case report 1 knee excision | radiographs, na na
et al. [29] .. scholar
joint mr
Juxta-articular
myxoma of the
shoulder in a 85-year-.  Google . ..
23 | Popp[10] | 2015 English case report 1 shoulder excision ct na na abstract book
old female: a case scholar
report and literature
review
Eliyas, et al. Juxta-articular Google
24 yas, ' 2017 'myxoma arising from £ English case report 1 spine excision mr no na only abstractt
[30] - scholar
a lumbar facet joint
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ultrasound, radiographs and MR were combined (2/24). Arthroscopy
was used in 2 cases for diagnostics, once in combination with MR
(1/24), once in combination with radiographs (1/24). One paper used
solely CT for diagnostics (1/24).

92/92 of JAM were treated through excision. Follow-up data was
missing for 45 patients (49%). Recurrence has been reported for 11 of
the 47 cases available for follow-up (23%). Follow-up time ranged from
2 months to 18 years, average follow-up-time was 38 months.

Discussion

Juxta-articular myxoma is a rare benign lesion usually presenting at
the large joint. These lesions regularly are incidental findings [8-30] and
rarely cause clinical problems. Presence of a juxta-articular myxoma is
even more uncommon in the temporo-mandibular joint (TM]), hence
this entity has mostly been unknown to the oro-maxillofacial surgeon.

There is no substantial information available regarding standard
diagnostics in case of a juxta-articular myxoma. Magnetic resonance
seems to be regularly applied, often in combination with regular X-rays
(27].

Regular treatment for the juxta-articular myxoma is radical surgical
removal [14]. In case of the TM] this may be quite complicated due
to the confined space and the proximity to the facial nerve [14].
Transzygomatical, transcondylar or transcoronoid approaches with
temporary osteotomy of occluding bones are common methods for
procedures at the temporomandibular joint and allow controlled
though still narrow accessible space. If these facts possibly result in
an increased recurrence rate, is up to discussion. The substantial lack
of cases does not allow a valid estimation of effects. There may be a
relation to degenerative altered joints for JAM [1] which may contribute
to recurrence, as well.

In contrast to skeletal myxomas regularly situated in the gnathic
system JAM does not infiltrate the bone but may cause local erosion.
Hence, ablative surgery of the temporomandibular joint is not necessary
for the treatment of JAM.

The surgical approach through temporary osteotomy of the
zygomatic arch in the case described here, allowed sufficient access
to the pterygoid fossa, and complete removal was possible in medial
and medio-anterior direction. Partial removal of the joint capsule
and distinctive reconstruction through fascial duplication allowed
perseverance of the joint. So far, the surgical technique has seemingly
been suitable for the management of JAM at the temporomandibular
joint with a good outcome in function and disease-free survival.

The overall prognosis for a juxta-articular myxoma seems to
be good regarding the functional outcome, even though the risk of
recurrence is quite high with 23-34% reported in literature and the
performed review. Malignant transformation is not described for
JAM. Recurrence may occur after several years [8]. The possibility of
recurrence and local aggressive expansion with erosion of surrounding
articular bone suggests a close follow-up to treat recurrence in early
stages and maintain function as far as possible.
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