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ABSTRACT
ÖZET

Purpose: The purpose of this study is to
report electromyographic, clinical and radiological
featur es of an adult female patient having bilateral
complete TMJ ankylosis that occurred her childhood.
Material and Methods: A 42-year old female
patient was diagnosed with bilateral complete TMJ
ankylosis. According to anamnestic data, TMJ was
injured by a trauma when she was 5 years old.
Results: Clinical and radiological examinations
showed that the patient had hypoplasic mandible and
convex profile, facial asymmetry, 0 mm of mouth
opening, poor oral hygiene, complete absence of all
anterior and right posterior teeth, and a huge bone
block in both TMJ area and ankylosis of both TMJs. In
addition to these finding, electromyographic activities
of masticatory muscles affected from TMJ ankylosis.
Conclusion: The findings of the present case
report showed that bilateral TMJ ankylosis has
potential negative effects on facial and mandibular
growth and motor outputs (EMG values) of
masticatory muscles.
Key Words: Trauma, TMJ ankylosis,
Electromyography, Facial growth

Amaç: Bu çalışmanın amacı, çocukluk
döneminde gelişen bilateral komple TME ankilozlu bir
erişkin bayan hastanın elektromyografik, klinik ve
radyolojik özelliklerinin rapor edilmesidir.
Gereç ve Yöntem: 42 yaşındaki bayan bir
hasta çift taraflı TME ankilozu tanısı koyulmuştur.
Anamnestik verilere göre, hasta 5 yaşında iken bir
travma geçirmiş ve bu travmada TME zarar görmüştür.
Bulgular: Klinik ve radyolojik incelemeler
hastada hipoplazik mandibula ve konveks profil, yüz
asimetrisi, ağzı açamama, düşük ağız hijyeni, ön ve
sağ posterior dişlerin tümünün yokluğu ve TME
bölgesin bir kalın kemik kitle ve buna bağlı bilateralde
komple ankilozun varlığını göstermiştir. Bu bulgulara
ek
olarak,
hastanın
çiğneme
kaslarındaki
electromyografik aktivitenin ankilozdan etkilenmiştir.
Sonuç: Bu vaka raporunun sonuçları bilateral
TME ankilozunun alt çene ve yüz büyümesi ile çiğneme
kaslarının motor güçlerini etkilediğini göstermektedir.
Anahtar Kelimeler: Travma, TME ankilozu,
Elektromyografi, Yüz büyümesi

INTRODUCTION
Ankylosis of TMJ can be classified according to
the location of problem (intra or extra-articular); type
of the tissue involved (osseous, fibrous and fibroosseous) and the extension of fusion (complete or
incomplete). 1-4

Temporomandibular joint (TMJ) ankylosis is an
extremely disabling condition that causes problems in
oral hygiene, mastication, digestion, speech, facial and
mandibular growth and psychology of the patient.
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The main causes of TMJ ankylosis are the
trauma and local-systemic infections. 3,5-9 In addition,
systemic diseases or neoplasms are associated with
ankylosis.2,5,9 It is hypothesized that trauma which
most important factor causes TMJ ankylosis, often
results in intra-articular hematoma, along with
scarring and formation of excessive bone, and leads to
hypomobility and ankylosis.9,10 However, Oztan et al6
found no signs of ankylosis when they created intraarticular hematoma in guinea pigs.
TMJ ankylosis precludes or extensively restrains
the range of mandibular motion. The severity of TMJ
ankylosis is determined by the amount of interincisal
opening. Less than 5 mm of interincisal opening
indicates a complete ankylosis.5,11 When it occurs
before facial growth is completed, it causes
micrognathie, especially if the TMJ is affected
bilaterally.
It was suggested by some authors that clinical
electromyographic studies are an important aid in
diagnosis and the treatment of craniomandibular
disorders.12 According to best of our knowledge,
clinical and radiological features of TMJ ankylosis were
investigated in literature.2,3,10,13,14 No study performed
to assess electromyographic outputs of masticatory
muscles in patients having TMJ ankylosis.
Because of advised surgical treatment was
rejected by the patient, the aim of this study was only
to present diagnostic clinical, radiographic and
electromyographic findings of a female patient having
bilateral complete TMJ ankylosis.

osseous mass. A huge bone block in both TMJ area
and ankylosis of both TMJs were seen in
Orthopantomograph (Figure 4). All teeth were lost
except the left posterior teeth. In addition, abnormally
enlarged antegonial notching was present in both
sides.

Figure 1. Extra-oral photographs of the case from front.

CASE REPORT
A 42-year old female patient was diagnosed
with bilateral complete TMJ ankylosis. According to
anamnestic data, TMJ was injured by a trauma when
she was 5 years old.
Clinical Findings (Figure 1,2 and 3):
1. Hypoplasic mandible and convex profile,
2. Facial asymmetry,
3. 0 mm of mouth opening,
4. Poor oral hygiene,
5. Complete absence of all anterior and right
posterior teeth.
Panoramic Film Findings:
Panoramic
radiograph
was
taken
for
confirmation of clinical diagnosis and for outlining of

Figure 2. Extra-oral photographs of the case from profile.
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Figure 5. Electromyography of left median temporal muscle
at clenching.

Figure 3. Intra-oral photograph of the case.

Figure 6. Electromyography of right median temporal muscle
at clenching.

Table 1: Means of mean EMG values (µV) at rest position and
maximal EMG values (µV) at clenching of each muscle.

Figure 4. Panoramic film of the case.

Electromyographic Findings:
All electromyographic records were taken and
analyzed by using MP 100 Data Acquisition and
Analysis System (Biopac System, Inc, 42 Aero Camino,
Galeta, CA 93117, USA). Data were stored in a
computer as RAW EMG. All stored records were fullwave rectified and integrated (Figure 5 and 6).
Electromyographic values at maximal bite and postural
position of masseter (MM) and anterior (AT) and
median (MT) temporal muscles are shown in Table 1.
According to Table 1, electromyographic values
of all muscles at rest position are nearly the same.
MM showed less electromyographic activity than both
AT and MT at clenching. In addition, EMG values of
right side are greater than those left side in all
muscles at clenching.

Muscle

Rest Position

Clenching

Right Masseter

13,2

152,4

Left Masseter

11,9

67,5

14

282,6

Left Anterior Temporalis

13,4

227,4

Right Median Temporalis

11,4

424,4

16

344

Right Anterior Temporalis

Left Median Temporalis
µV: Micro Volt

DISCUSSION
It is commonly accepted that the main causes
of TMJ ankylosis are well known trauma and localsystemic infections.3,6,8,9,13 If the cause is trauma, it is
hypothesized that intra-articular hematoma finally
organizes and ossifies and this leads to hypomobility
and ankylosis.5
Trauma not only results in TMJ ankylosis, but
also may have devastating effects on the future
growth and development of the jaws and teeth when
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it occurs in a child. Therefore, treatment should be
initiated as soon as the condition is recognized, with
the main objective of re-establishing joint function and
harmonious jaw function.1 If the patient was left
untreated, bird-face deformity was reported secondary
to bilateral ankylosis.14,15 These problems may result in
functional and esthetic disorders as well as causing
difficulties related with nutrition and oral hygiene.
Thus, severely convex facial profile, impaired oral
functions, poor oral hygiene and difficulty in eating are
foreseeable results of TMJ ankylosis. It was also
stated that M. digastricus and M. mylohyoideus
produce a marked notching in the lower border of the
mandible in front of the insertion of the M.
massetericus and M. pterygoideus medialis.16
Recording of EMG outputs of masticatory
muscles by surface electrodes is a non-invasive
method when compared with wire electrodes. Thus,
we preferred surface electrodes for patient comfort.
Because electromyographic records may be affected
by changing head position, electromyographic data
were recorded at natural head position.17 It was
observed from the records that there were little
differences among electromyographic outputs of
investigated muscles at rest position. Corresponding
author of present study, Kilic,18 investigated EMG
activities in a sample subjects having no
temporomandibular joint disorders or symptoms using
same EMG acquisition and analyzing system. This
author found that average integrated EMG values of
the investigated muscles ranges between 11-16 µV at
rest position. Thus, postural integrated electromyographic values of the case are approximately same with
findings of Kilic.18 Similar integrated EMG values at
rest position were shown by some authors in normal
adult individuals.19 Conventionally, it has been thought
that the resting EMG values of contracture patients
remain within a normal range.20
Comparing the present study with the report of
Kilic,19 it seems that maximal biting activity of MM was
affected negatively by ankylosis, but this negative
effect was significantly less on temporal muscle. The
reduced electromyographic activity in masticatory
muscles of the case may result from impaired oral
functions.21 In addition, degenerative changes in
muscle fibers can influence the electromyographic
activity negatively. Since, El-lebban et al22 reported
that masticatory muscle fibers degenerated in patients

with restricted mouth opening and TMJ ankylosis. It
was also showed that amianthoid fibers accumulation
occurs in masticatory muscles when TMJ ankylosis
occurs.23
Another EMG features of the case that all
muscles on the right side at clenching have
significantly higher EMG values than those on the left
side. There is no periodontal mechanoreceptor on the
right side, because patient has lost the teeth on this
side. Thus, absence of these mechanoreceptors on
this side may account for reduced electromyographic
activity. Some authors24,25 reported that these
mechanoreceptors have an important effect on
electromyographic values. According to McNamara,24
sensory impulses from the periodontal receptors travel
through the mesencephalic tract of the trigeminal
nerve to sub-cortical or cortical levels where together
with stimuli from articular, muscular and other
receptors, and these sensory impulses can influence
the motor output to the masticatory muscles.
Although patient was referred to a
maxillofacial surgeon for surgical and rehabilitation
treatments, patient did not accepted any treatment.
Present study is a pioneer paper assessing
effects of TMJ ankylosis on electromyographic activity
of masticatory muscles. The findings of the present
case report revealed that bilateral TMJ ankylosis has
potential negative effects on facial and mandibular
growth and motor outputs (EMG values) of
masticatory muscles. Electromyographic findings
support the concept that the neuromuscular system is
altered in patients with craniomandibular disorders.26
REFERENCES
1. Kaban LB, Perrott DH, Fisher K. A protocol for
management
of
temporomandibular
joint
ankylosis. J Oral Maxillofac Surg 1990;48:1145-51.
2. Manganello-Souza
LC,
Mariani
PB.
Temporomandibular joint ankylosis: Report of 14
cases. Int J Oral Maxillofac Surg 2003;32:24-9.
3. Chidzonga
MM.
Temporomandibular
joint
ankylosis: review of thirty-two cases. Br J Oral
Maxillofac Surg 1999;37:123-6.
4. Dimitroulis G. The interpositional dermis-fat graft
in the management of temporomandibular joint
ankylosis. Int J Oral Maxillofac Surg 2004; 33:75560.

36

Atatürk Üniv. Diş Hek. Fak. Derg.
J Dent Fac Atatürk Uni
Supplement: 7,Yıl: 2013, Sayfa : 33-37

KILIÇ, ÇAĞLAROĞLU,
ERDEM

5. Guven O. A clinical study on temporomandibular
joint ankylosis. Auris Nasus Larynx 2000;27:27-33.
6. Oztan HY, Ulusal BG, Aytemiz C. The role of
trauma on temporomandibular joint ankylosis and
mandibular growth retardation: an experimental
study. J Craniofac Surg 2004; 15:274-82.
7. Su-Gwan K. Treatment of temporomandibular joint
ankylosis with temporalis muscle and fascia flap.
Int J Oral Maxillofac Surg 2001;30:189-93.
8. Roychoudhury A, Parkash H, Trikha A. Functional
restoration
by
gap
arthroplasty
in
temporomandibular joint ankylosis: a report of 50
cases.
Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 1999; 87:166-9.
9. Lupori JP, Kewitt GF, Van Sickels JE. Bilateral
sagittal split osteotomy advancement and setback.
In: Fonseca RJ, editor. Oral and maxillofacial
surgery, Volume 2: Orthognathic surgery.
Philadelphia, London, New York, St. Louis, Sydney,
Toronto: W.B. Sounders Company; 2000; 297-310.
10. Miller
GA,
Page
HL
Jr,
Griffith
CR.
Temporomandibular joint ankylosis: review of the
literature and report of two cases of bilateral
involvement. J Oral Surg 1975;33:792-803.
11. Yaman Z, Yenidünya MO. Maksillo-fasiyal Cerrahi.
In: Yenidünya MO, editor. Plastik ve rekonstriktif
cerrahiye giriş. İstanbul: Bilimsel Tıp Yayınevi,
1999; 64-92.
12. Cooper
BC,
Cooper
DL,
Lucente
FE.
Electromyography of masticatory muscles in
craniomandibular disorders. Laryngoscope1991;
101:150-7.
13. Okeson JP. Management of Temporomandibular
Disorders and Occlusion. 5. ed. St. Louis: Mosby
Inc., 2003: 491-505.
14. McFadden LR, Rishiraj B. Treatment of
temporomandibular joint ankylosis: a case report. J
Can Dent Assoc 2001;67:659-63.
15. el-Sheikh MM, Medra AM, Warda MH. Bird face
deformity
secondary
to
bilateral
temporomandibular
joint
ankylosis.
J
Craniomaxillofac Surg. 1996; 24:96-103.
16. Sawhney
CP.
Bony
ankylosis
of
the
temporomandibular joint: follow-up of 70 patients
treated with arthroplasty and acrylicspacer
interposition. Plas Reconst Surg 1986; 77:29–38.
17. Winnberg A, Pancherz H. Head posture and
masticatory muscle function. An EMG investigation.
Eur J Orthod 1983; 5:209-17.

18. Kilic N. Yarı Hızlı (Semi Rapid) Ve Hızlı Üst Çene
Genişletmesinin Dentofasiyal Yapılar Ve Çiğneme
Kaslarının Tonositelerinde Yaptığı Değişimlerin
İncelenmesi (Thesis). Atatürk Üniversitesi Sağlık
Bilimleri Enstitüsü Ortodonti Anabilim Dalı Erzurum,
2005.
19. Miralles R, Hevia R, Contreras L, Carvajal R, Bull R,
Manns A. Patterns of electromyographic activity in
subjects with different skeletal facial types. Angle
Orthod 1991; 61:277-84.
20. Fricton JR, Kroening RJ, Hathaway KM. Muscular
disorders: the most common diagnosis. In: Fricton
JR, Kroening RJ, Hathway KM, editors. TMJ and
Craniofacial Pain: Diagnosis and Management. St
Louis: MO EuroAmerica, Inc.; 1988; 67.
21. Yamaguchi T, Satoh K, Komatsu K, Kojima K,
Inoue N, Minowa K, Totsuka Y. Electromyographic
activity of the jaw-closing muscles during jaw
opening-comparison of cases of masseter muscle
contracture and TMJ closed lock. J Oral Rehabil
2002;29:1063-8.
22. el-Labban NG, Harris M, Hopper C, Barber P.
Degenerative changes in masseter and temporalis
muscles in limited mouth opening and TMJ
ankylosis. J Oral Pathol Med 1990;19:423-5.
23. el-Labban NG, Harris M, Hopper C, Barber P.
Amianthoid fibres in muscle tissue associated with
temporomandibular joint ankylosis. Ultrastruct
Pathol 1986;10:571-6.
24. McNamara JA Jr. Neuromuscular and skeletal
adaptations to altered function in the orofacial
region. Am J Orthod 1973;64:578-606.
25. Miralles R, Santander H, Ide W, Bull R. Influence
of mucosal mechanoreceptors on elevator muscle
activity in healthy subjects. J Prosthet Dent 1991;
65:431-5.
26. Nielsen IL, McNeill C, Danzig W, Goldman S, Levy
J, Miller AJ. Adaptation of craniofacial muscles in
subjects with craniomandibular disorders. Am J
Orthod Dentofacial Orthop 1990;97:20-34.
Yazışma Adresi
Dr. Nihat KILIÇ
Atatürk Üniversitesi, Diş Hekimliği
Ortodonti Anabilim Dalı,
25240, Erzurum, TURKEY.
Tlf.: 90.442.2311807
Fax: 90.442.2360945 - 2312270
e- mail: drnkilic@yahoo.com
nkilic@atauni.edu.tr

37

Fakültesi

