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Abstract
Most clinicians throughout the world are probably unaware of the existence of masticatory muscle tendon-aponeurosis
hyperplasia (MMTAH), potentially leading to misdiagnoses such as temporomandibular joint disorder (TMD). Here, we
introduce this disease from the viewpoint of education. In February 2013, a 39-year-old woman presented with limited mouth
opening. Her facial configuration was characterized by a square mandible. There was no evidence of TMD. Magnetic resonance
imaging (MRI) showed bilateral enlargement of the masseter muscles. Additionally, a ‘thick’ aponeurosis of the anterior aspect
of the masseter muscle was noted bilaterally. On maximal mouth opening, intraoral palpation along the anterior border of the
masseter muscle confirmed a hard cord-like structure, consistent with the findings on MRI. MMTAH was diagnosed. When
clinicians notice limited mouth opening on oral examination, they should be knowledgeable about diseases associated with
limited mouth opening and a square mandibular configuration, such as MMTAH.

INTRODUCTION
Limited mouth opening is a common health problem that inter-
feres with eating, speech and oral hygiene [1]. The causes of
limited mouth opening include trauma, infection, temporoman-
dibular joint disorders (TMDs), neurological disorders, rheu-
matoid arthritis, drugs, tumors, hyperplasia of the coronoid
process, etc. This condition can interfere with various medical
treatments that require access to the oral cavity. Masticatory
muscle tendon-aponeurosis hyperplasia (MMTAH), a rare cause
of limited mouth opening, is a new disease entity which has
been recently established [2–4]. At present, most clinicians are
not yet aware of this disease, leading to the risk of misdiagnosis

as other diseases, such as masseter muscle hypertrophy and
TMDs. Consequently, patients with MMTAH have been treated
inappropriately. Here, we present a case of MMTAH.

CASE REPORT
In February 2013, a 39-year-old woman presented with limited
mouth opening suspected by her dentist to be caused by TMD.
She could not open her mouth widely since her elementary
school days, and restricted mouth opening gradually developed.
She always ate sushi after tearing it into small pieces. Her facial
configuration was characterized by a square mandible (Supple-
mentary Video 1). Oral examination revealed no pain on motion,
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tenderness, clicking or injury of the temporomandibular joint.
The lower jaw moved smoothly, but unaided maximal mouth
opening was only 27 mm (Supplementary Video 1). There was
thus no evidence of TMDs. Magnetic resonance imaging (MRI)
showed bilateral enlargement of the masseter muscles. In add-
ition, a ‘thick’ aponeurosis of the anterior aspect of the masseter
musclewasnoted bilaterally (Fig. 1). Onmaximalmouth opening,
intraoral palpation along the anterior border of the masseter
muscle confirmed a hard cord-like structure, consistent with
the findings on MRI. MMTAH, recently established disease
category [2–4], was thus diagnosed.

After obtaining her consent, surgical treatmentwas performed
(Figs 1 and2; SupplementaryVideo 2). Resectionof the ‘thick’mas-
seter muscle aponeurosis and coronoidectomy, performed under
general anesthesia, increased maximal mouth opening from 29
to 53 mm. Although the coronoid process did not interfere with
the zygomatic bone on mouth opening, the coronoidectomy was
needed to completely resect the temporal muscle tendon from
the posterior of the coronoid process. Five days after surgery, post-
operative mouth-opening training began. The current mouth
opening is 49 mm (Supplementary Video 3).

DISCUSSION
MMTAH was designated as a new disease entity by the Japanese
Society for Oral and Maxillofacial Surgeons in 2005. However,
most clinicians throughout the world are probably unaware of
the existence of MMTAH, potentially leading to misdiagnoses
such as TMD. Consequently, patients withMMTAHmight receive
inappropriate treatment. For example, resection of a portion
of the masseter muscle was previously reported not to improve
limited mouth opening in a patient with bilateral masseter
muscle hypertrophy [5]. Although both MMTAH and masseter
muscle hypertrophy present with muscle hypertrophy, these

two diseases differ substantially because masseter muscle
hypertrophy is not accompanied by limited mouth opening.
The aforementioned case is thus suspected to be MMTAH. A

Figure 1: The characteristics of MMTAH. (A) MRI on horizontal section at the middle level of face. (B) Scheme illustrating bilateral ‘thick’ aponeurosis on the anterior of

masseter muscle. (C) Right ‘thick’ aponeurosis before resection during surgery.

Figure 2: Right temporal muscle tendon before resection during surgery.
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diagnosis of typical MMTAH requires bilateral ‘thick’ aponeur-
oses on the anterior aspect of the masseter muscle as confirmed
by intraoral palpation andMRI, as well as slowly progressing lim-
itedmouth opening, which often develops in childhood. MMTAH
is frequently accompanied by a squaremandibular configuration
with mandibular angle hypertrophy due to the hyperplastic apo-
neurosis and tendon. The limited mouth opening associated
with MMTAH is due to extension disturbance of the muscles, re-
sulting from hyperplasia of tendons and aponeuroses, which ap-
pear normal histopathologically [1]. We have performed the
procedure described above followed by mouth-opening training
in 34 patients since 2000. Good results were achieved in >95% of
patients. According to our investigation, the ratio of MMTAH
among about 1000 persons in Japanese elementary and junior
high schools was ∼1% (unpublished data).

Anesthesiologists have also reported problems in laryngos-
copy during the induction of anesthesia in patients undergoing
surgery for MMTAH [6]. Recently, Lehman et al. reported that
four female patients who had presented with limited mouth
opening and lateral and protrusive movements within normal
limits had been treated by bilateral coronoidectomywith the sig-
nificant improvement of limited mouth opening. We consider
that these cases must be MMTAH [7].

When clinicians notice limited mouth opening on oral exam-
ination, they should be knowledgeable about diseases associated
with limited mouth opening and a square mandibular configur-
ation, such as MMTAH.

SUPPLEMENTARY MATERIAL
Supplementary material is available at Journal of Surgical
Case Reports online.

CONFLICT OF INTEREST STATEMENT
None declared.

REFERENCES
1. Soames JV, Southam JC.Oral Pathology, 3rd edn. Oxford: Oxford

University Press, 1998, 330.
2. Yoda T, Sato T, Abe T, Sakamoto I, Tomaru Y, Omura K, et al.

Long-term results of surgical therapy for masticatory
muscle tendon-aponeurosis hyperplasia accompanied by
limited mouth opening. Int J Oral Maxillofac Surg 2009;38:
1143–7.

3. Sato T, Hori N, NakamotoN, AkitaM, YodaT.Masticatorymus-
cle tendon-aponeurosis hyperplasia exhibits heterotopic cal-
cification in tendons. Oral Dis 2014;20:404–8.

4. Nakamoto A, Sato T, Hirosawa N, Nakamoto N, Enoki Y,
Chida D, et al. Proteomics-based identification of novel pro-
teins in temporal tendons of patients with masticatory mus-
cle tendon–aponeurosis hyperplasia. Int J Oral Maxillofac Surg
2014;43:113–9.

5. Beckers HL. Masseteric muscle hypertrophy and its intraoral
surgical correction. J Maxillofac Surg 1977;5:28–35.

6. Lehman H, Fleissig Y, Abid-El-Raziq D, Nitzan DW. Limited
mouth opening of unknown cause cured by diagnostic coro-
noidectomy: a new clinical entity? Br J Oral Maxillofac Surg
2015; doi:10.1016/j.bjoms.2014.11.016.

7. Yamamoto I, Inoue S, Kawaguchi M, Kawakami T, Kirita T,
Furuya H. Anesthetic considerations for masticatory muscle
tendon-aponeurosis hyperplasia: a report of 24 cases. Anesth
Prog 2012;59:87–9.

T. Sato et al. | 3

http://jscr.oxfordjournals.org/lookup/suppl/doi:10.1093/jscr/rjv020/-/DC1
http://jscr.oxfordjournals.org/lookup/suppl/doi:10.1093/jscr/rjv020/-/DC1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


