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ABSTRACT

BADER K ALZAREA

Temporomandibular disorders (TMD) are a collective term given to a number of clinical problems that involve the masticatory musculature,
the temporomandibular joints and associated structures, or both. Although the aetiology of TMD has not been fully understood, in
general it is considered to be multifactorial. The signs and symptoms of TMD which present in patients with natural teeth may also occur
in edentulous patients. These symptoms may appear in various combinations and degrees. TMD has attained a prominent role within the
context of dental care due to its high prevalence. The present paper is a review of the current literature on TMD in edentulous patients;

with an attempt to propose a classification for the same.

Keywords:

INTRODUCTION

Temporomandibular disorders (TMD) is a collective term used
for structural and functional disorders associated with the
temporomandibular joints, muscles of mastication, or both [1,2].
These are also known as temporomandibular pain dysfunction
disorders. TMD’s are considered a group of joint and muscle
disorders in the orofacial region characterized mainly by facial pain,
pain or muscle tenderness on palpation, pain during jaw movement,
reduction of mandibular movements, headache and abnormal joint
sounds [3,4]. The pain associated with TMD cannot be defined
to be of neurogenic, psychogenic, visceral, periodontal, dental or
cutaneous origin. Various epidemiological prevalence studies have
shown that up to 40-75% of the general population may experience
at least one TMD sign, such as TMJ noise, and 33%, at least one
symptom, facial or TMJ pain [5]. However, only 3-7% reported to
seek treatment, with the majority of those who sought treatment
being young adults and middle-aged individuals, ranging from 20
to 45 years old and particularly females [6,7]. The difference for
the wide discrepancy among the number of individuals presenting
with subjective signs and symptoms and those individuals who
report to seek treatment still remain unclear. The aetiology of TMD
is considered to be multifactorial and till date, no clear conclusion
has been reached upon about their natural progression or about
what variables contribute to the development of TMD. There have
been different opinions on the prevalence of TMD signs in dentate
population. Edentulous subjects generally do not present with
TMD symptoms to the extent of those having natural dentition [8].
TMD appears to be prevalent in complete dentures (CD) wearers
in almost the same proportion as in dentate individuals, with the
prevalence varying from 15-25%. Few others have reported that
CD wearers were found to have a higher prevalence of TMD
symptoms than the population with natural dentition [9-12]. The
lack of complete dentures for long periods promotes a shift in the
vertical and horizontal mandibular positions; as a result the position
of the condyles in the mandibular fossae may also change. Change
of the rest position due to the reduction of vertical dimension of
occlusion is also considered to be one of the predisposing factors.
Along with this psychological and emotional factors associated with
increasing age and loss of natural dentition may lead to increased
TMD’s in edentulous patients [12-14]. The present paper is a review
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of the current literature on TMD in edentulous patients, wherein an
attempt has been made by the authors to propose a classification
for the same.

DISCUSSION

The temporomandibular joint (TMJ) is a part of the stomatognathic
system that comprises of several internal and external structures,
capable of performing complex movements, such as chewing,
swallowing, phonation and posture. These movements depend
heavily on the function, health and stability of the joint to work
properly [15]. The temporomandibular dysfunction syndrome as
described by Schwartz is a symptom complex commonly observed
in young or middle aged adults [16]. It is characterized by the signs
such as tenderness of the joint and the muscles, increasing dull
pain on mouth opening, reduced mouth opening, referred pain to
the angle of mandible and muscles of the neck, deviated mouth
opening, head ache and joint sounds, the latter being the most
common [2]. Muscle spasm is also triggered by emotional tension
and occlusion which play a definite aetiological role to produce these
symptoms [3]. Although TMD has a multiple aetiology, faulty vertical
dimension is a common cause of muscular pain among complete
denture wearers. Edentulous patients generally do not present with
as many TMD symptoms as those with natural dentition. This can
probably be attributed to the fact that the proprioceptive feedback
from teeth no more exists to initiate the symptom complex of
TMD. In individuals with natural teeth overclosure of the jaws
can predispose to TMD as originally suggested by Costen [17].
Although, this fact is debatable in edentulous individuals with long
standing edentulous period and with no dentures, that inspite of
the overclosure of edentulous jaws during mastication they do not
frequently develop TMDs. Similarly, patients having reduced vertical
dimension due to complete dentures generally do not manifest TMJ
problems [8]. It is well known that bite force and electromyographic
activity are considerably reduced in edentulous patients. More so,
in edentulous subjects with TMD syndrome; endurance time and
fatigue resistance of the masseter muscles is reduced in such
subjects [18]. A hypothesis has been proposed by Monteith et al.,
that the amount of free-way space present in an individual is an
expression of the contractile power of the masseter and medial
pterygoid muscles. It was stated that during denture fabrication,
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establishment of proper vertical dimension is particularly effective in
the treatment of denture wearers presenting with symptoms of TMD
[19]. The loss of natural teeth can cause psychological problems that
increase emotional stress and may contribute to the development
of TMD [20,21].

Recent epidemiologic studies have generally found that women
have significantly more frequent and more severe TMD signs
and symptoms than men. This has been interpreted as a “more
women than men appear to seek treatment for TMD symptoms”, or
reflect biological, psychosocial and hormonal differences between
the two groups [22-26]. Ribeiro et al., found that patients with
complete dentures had TMD symptoms with a frequency similar
to natural dentate [27]. Al-Shumailan and Manaseer carried out a
study to determine the prevalence of TMD features in completely
edentulous patients wearing upper and lower complete dentures,
and compared this to the prevalence of features in dentate patients
with complete set of natural teeth [12]. Their results showed a
difference between the 2 groups regarding the prevalence of
temporomandibular features. They found twice as many TMD
signs and symptoms in dentate patients than in patients using
complete dentures. Dentulous patients were reported to have more
TMD signs in comparison to the denture wearing subjects. Signs
of temporomandibular joint tenderness and clicking sound were
observed more in dentate subjects. Sign of crepitus were seen more
in denture wearing subjects when compared to dentate patients. A
non significant variation in the pattern of the tenderness related to
muscles of mastication was also seen [12].

In the study done by Shetty, which was planned to find the
prevalence of various TMD’s in edentulous patients, 59% of the
subjects exhibited one or more signs of Temporomandibular
Joint dysfunction, 41% of the subjects did not show any signs of
Temporomandibular Joint dysfunction. 56.6% of males reported
signs of Temporomandibular Joint dysfunction when compared
with females which was 62.5%. 43.3% of males did not show any
signs of Temporomandibular Joint dysfunction when compared with
those of the females which was 37.5%. The number of subjects
who showed two signs was 29%, subjects who had only one
sign was 25% [8]. Meyerowitz however reported that 32% of 190
completely edentulous patients who had not complained of any
TMJ pain dysfunction presented pain on palpation of muscles of
mastication [28]. Thus, many of the edentulous patients who report
with no signs of TMD on a random examination may show one or
more symptoms of it. There does exist the possibility that these
signs could develop into a recognizable TMD at a later stage, hence
an early recognition of these signs should be considered beneficial
[8]. Shi and Wang studied the prevalence of TMD in edentulous
individuals of Beijing area and analysed the correlative risk factors.
They observed that prevalence of clinically positive signs of TMD’s
in the edentulous subjects was 43.2%, among which TMJ noise
was the highest prevalent sign while TMJ pain on movement was
the lowest. The prevalence of mandibular movement deviation
fitted in between. The prevalence of these clinically positive signs in
male individuals was 36.9% and was 51.3% in the females and this
difference was statistically significant [29].

Serman et al., and Divaris et al., reported that patients with complete
dentures had more TMD signs and symptoms than patients with
natural teeth [30,31]. The majority of complete denture wearers may
exhibit a sensibly reduced occlusal vertical dimension as a result of
denture tooth wear and alveolar bone loss. It was thought that the
most common causes of signs and symptoms of TMD in complete
denture wearers was the incorrect vertical dimension as stated
above [32].

The anamnesis and physical examination, thorough evaluation
and palpation of muscles and TMJ, as well as evaluation of
maxillomandibular relationships, are of great value in obtaining
a correct diagnosis of occlusal conditions [33]. It is necessary to
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manage an edentulous patient with TMD’s to prevent the worsening
of the joint problems and to maintain the harmony of orofacial
musculature. TMD’s in edentulous patients can be effectively
treated by a multidisciplinary approach consisting primary care
physician, a dental specialist, a physiotherapist, a psychotherapist
and counselor, a pharmacologist [34].

The principles of treating TMD’s in edentulous subjects depend
on a favorable prognosis and an appreciation of the lack of
clinically controlled trials indicating the superiority, reliability, and
safety of the treatments that are presently being implemented
[35]. To achieve this, a number of successful treatment outcomes
have been reported, which include education, self-care, physical
therapy, occlusal splints, physiotherapy, behavioural therapy, and
relaxation techniques, muscle-relaxing appliances, and medicinal
interventions. Along with this, preventing the muscle spasm and
restoring correct muscular coordination by fabrication of well fitting
dentures are of prime importance [1]. Despite its diverse aetiology,
occlusal instability has been long considered as an important
aetiological factor. In complete denture wearers with mandibular
dysfunction, symptoms often disappear after improvement of the
occlusion [22,36].

The harmonious function of the postural muscles and muscles
associated with facial expressions requires a suitable support from
the natural dentition and the ridge areas or from the adequate
designed prostheses. Good muscular control and co-ordination
are essential for effective use of complete denture [37]. There is
equilibrium on both sides of the denture in a balanced occlusion.
Smooth uninterrupted tooth contact in the dynamics of daily
mandible movements are provided by a balanced occlusion. The
denture base is more stable during various functional movements
which will be less likely to abuse the foundation tissue which in turn
reduces the bone resorption and hence reduces the load transmitted
to temporomandibular joints and masticatory apparatus [38].

Classification of TMD’s and the need for the proposed
classification

Classification inscribing eight dimensions within the global concept
of dysfunction which comprehended hyperactivity of the muscles of
mastication, capsular and synovial inflammation, capsular ligaments
rupture or distension, displacement of articular disc anteriorly,
muscular in coordination, and reduced mandibular movement range
secondary to degenerative joint disease was proposed. Various
deficiencies were noted in this system. Another classification
stationed on orthopaedic and neurological models of pain and
dysfunction of TMJ was proximately proposed. It was entirely
established on neurological and rheumatological considerations. An
orthopaedic-mechanical model positioned classification was also
been proposed. It extricated the categories such as masticatory
pain, limitation of mandibular movements, joint interference
during mandibular movements, and acute malocclusion. A clinical
diagnostic criterion for TMD was also reported in literature. It figured
out amidst myalgia and myofascial pain, disc displacement with
or without reduction, capsulitis/synovitis and disc perforation, and
degenerative disorders of TMJ. This classification was contemplated
as a sterling aid for the management of TMD’s. Modifying this
classification a research diagnostic criterion for temporomandibular
disorders was proposed to set a uniform criteria for research, based
on the accessible knowledge on TMJ pathology. This scheme was
an admissible augmentation, because this system incorporated the
psychological factors for the first time the diagnosis, and is analysed
by means of confirmable and reproducible methodology [39-43].

After reviewing the existing literature no classification was known to
be exiting which incorporated both clinical and radiological changes
in edentulous patients, hence a new classification (Dr. Bader’s
Classification) of edentulous patients according to TMJ changes
based on clinical and radiological findings have been proposed
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[Table/Fig-1]. The classification will be a helpful tool for assessment
as well as for planning treatment for edentulous patients. Further
clinical studies should be conducted for new classification validation
and reliability evaluation.

Type 1 Patients with no TMJ changes
Type 2 Patients with mild TMJ changes
o Popping
. Clicking of the jaw
o Feeling of muscle spasms
. Normal mouth opening (32-62 mm) [44]
Type 3 Patients with mild and moderate TMJ changes
Which include combination of type 2 and
o Headaches and occasionally, migraine-like headaches
. Cervical pain
. Limited mouth opening (<35 mm) [45,46]
o Deviation/deflection of mandible during opening and closing
Type 4 Patients with mild, moderate and severe TMJ changes
Which include combination of type 3 and
o Tenderness of muscles of mastication
o Tenderness over TMJ
o Pain while opening in mouth
o Locking of TMJ
o Luxation of TMJ
Type 5 Patients with Mild, moderate, severe and advanced TMJ changes
Which include combination of type 4 and radiographic changes such as
presence of
. flattening
. erosion
o osteophytes and
o sclerosis in the joint components

[Table/Fig-1]: Proposed classification of temporomandibular disorders (TMD) in

edentulous patients

CONCLUSION

TMD represent a major cause of non-dental pain in the orofacial
region, the effects of which may be presumed to form at the site
where the greatest forces are exerted and host resistance is least.
The signs and symptoms of TMD which are observed in patients
with natural teeth may also occur in edentulous patients wearing
complete dentures. The literature reviewed in the present work
revealed that the controversy regarding the prevalence of TMD
signs and symptoms in different groups of individuals, still persists.
There could be many reasons for this, but the most frequently
suggested are differences in diagnostic criteria, clinical examination,
patient selection, methodology used and the diversification of the
study population. Timely identification and the management of this
condition may improve the quality of life of the patients.

REFERENCES

[1] McNeill C. Management of temporomandibular disorders: Concepts and
controversies. J Prosthet Dent. 1997;77:10-22.

[2] Dworkin SF, LeResche L. Research diagnostic criteria for temporomandibular
disorders. Review, criteria, examinations and specifications, critique. J Cranioman
Dis. 1992;6:301-55.

[38] Pereira KNF, Andrade LLS, Costa MLG, Portal TF. Signs and symptoms of
patients with temporomandibular dysfunction. Revista CEFAC. 2005;7:221-28.

[4] Wright EF. Manual of temporomandibular disorders, Blackwell Munksgaard,
2005. ISBN: 0813807522.

[6] Carrara SV, Conti PCR, Barbosa JS. End of the first consensus on
temporomandibular disorders and orofacial pain. Dental Press Journal of
Orthodontics. 2010;15(3):114-20.

[6] de Kanter RJ, Truin GJ, Burgersdijk RC. Prevalence in the Dutch adult population
and meta-analysis of signs and symptoms of temporomandibular disorder. J
Dent Res. 1993;72:1509-18.

[7]1 Manfredini D, Piccotti F, Ferronato G, Guarda-Nardini L. Age peaks of different
RDC/TMD diagnoses in a patient population. J Dent. 2010;38:392-99.

[8] Shetty R. Prevalence of Signs of Temporomandibular Joint Dysfunction
in Asymptomatic Edentulous Subjects: A Cross-Sectional Study. J Indian
Prosthodont Soc. 2010;10:96-101.

[9] SakuraiK, San Giacomo T, Arbee NS, Yukstas AAA. Survey of temporomandibular

joint dysfunction in completely edentulous patients. J Prosthet Dent.

1988;59:81-5.

Zissis AJ, Karakazis HC, Polyzois GL. The prevalence of temporomandibular

joint dysfunction among patients wearing complete dentures. Aus Dent J.

1988;33:299-302.

(o]

[11]

M2]

[13]

[14]

[18]

[16]

[17]

8]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

www.jcdr.net

Mercado MDF and Faulkner KDB. The prevalence of craniomandibular disorders
in completely edentulous denture wearing subjects. J Oral Rehab. 1991;18:231-
42.

Al-Shumailan YR, Al-Manaseer WA. Temporomandibular disorder features in
complete denture patients versus patients with natural teeth; A comparative
study. Pak Oral Dent J. 2010;30:254-59.

Tzakis MG, Osterberg T, Carlsson GE. A study of some masticatory functions in
90-year-old subjects. Gerodontology. 1994;11:25-9.

Shet RGK, Rao S, Patel R, Suvvati P, Sadar LR, Yadav RD. Prevalence of
temporomandibular joint dysfunction and its signs among the partially edentulous
patients in a village of North Gujarat. J Contemp Dent Pract. 2013;14:1151-55.
Menezes MS, Bussadori SK, Fernandes KPS, Biasotto-Gonzalez DA. Correlation
between headache and temporomandibular joint dysfunction. Fisioterapia e
Pesquisa. 2008;15(2):183-87.

Schwartz LL. A Temporomandibular joint pain dysfunction syndrome. J Chronic
Dis. 1956;3:284-93.

Costen JB. Syndrome of ear and sinus symptoms dependent upon disturbed
function of the temporomandibular joint. Ann Otol Rhinol Laryngol. 1934;43:1—
15.

Tortopidis D, Lyons MF, Baxendale RH. Bite force, endurance and masseter
muscle fatigue in healthy edentulous subjects and those with TMD. J Oral
Rehab.1999;26:321-28.

Monteith B. The role of the free-way space in the generation of muscle pain
among denture-wearers. J Oral Rehab. 1984;11:483-98.

Wang MQ, Xue F, He JJ, Chen JH, Chen CS, Raustia A. Missing posterior teeth
and risk of temporomandibular disorders. J Dent Res. 2009;88:942-45.
Coronatto EAS, Zuccolotto MCC, Bataglion C, Bitondi MBM. Association
between temporomandibular disorders and anxiety: epidemiologic study in
edentulous patients. Int J Dent Recife. 2009;8:6-10.

Humphrey SP, Lindroth JE, Carlson CR. Routine Dental Care in Patients with
Temporomandibular Disorders. J Orofac Pain. 2002;6:129-34.

Anastassaki A, Magnusson T. Patients referred to a specialist clinic because of
suspected temporomandibular disorders: a survey of 3194 patients in respect
of diagnoses, treatments, and treatment outcome. Acta Odontol Scand.
2004;62:183-92.

Bush FM, Harkins SW, Harrington WG, Price DD. Analysis of gender effects on
pain perception and symptom presentation in temporomandibular pain. Pain.
19983;53:73-80.

Dao TT, LeResche L. Gender differences in pain. J Orofac Pain. 2000;14:169-
84.

Sherman JJ, LeResche L, Mancl LA, Huggins K, Sage JC, Dworkin SF. Cyclic
effects on experimental pain response in women with temporomandibular
disorders. J Orofac Pain. 2005;19:133-43.

Ribeiro RA, Mollo Junior FA, Pinelli LAPR, Arioli Junior JN, Ricci WA. Symptoms
of craniomandibular dysfunction in patients with dentures and dentulous natural.
Rio Grande do Sul Dental Journal. 2003;51(2):123-26.

Meyerowitz WJ. Myofacial pain in the edentulous patient. J Dent Association
South Africa. 1975;30:75-77.

Shi Q, Wang YY. Investigation of the prevalence of temporomandibular disorders
in 352 aged edentulous individuals. Zhonghua Kou Qiang Yi Xue Za Zhi.
2012;47:19-21.

SermanRJ, ContiPCR, ContiJV, Salvador MCG. Prevalence of temporomandibular
dysfunction in patients with double denture. J Bras Orofac Occlusion TMJ Pain.
2003;3:141-44.

Divaris K, Ntounis A, Marinis A, Polyzois G, Polychronopoulou A. Loss of
natural dentition: multilevel effects among a geriatric population. Gerodontology.
2012;29:92-199.

Madan N, Kathuria N. Improper vertical dimension of occlusion cause for TMJ
pain. Indian J Dent Sci. 2010;2:21.

Freitas JB, Gomez RS, De Abreu MH, Ferreira E. Relationship between the use
of full dentures and mucosal alterations among elderly Brazilians. J Oral Rehab.
2008;35:370-74.

Al-Ani Z, Gray RJ, Davies SJ, Sloan P, Glenny AM. Stabilization splint therapy for
the treatment of temporomandibular myofascial pain: a systematic review. J Dent
Educ. 2005;69(11):1242-50.

Carlsson GE. Symptoms of mandibular dysfunction in complete denture wearers.
J Dent.1976;4(6):265-70.

Al-Ani Z, Gray RJ, Davies SJ, Sloan P, Glenny AM. Stabilization splint therapy for
the treatment of temporomandibular myofascial pain: a systematic review. J Dent
Edu. 2005;69:1242-50.

Jacob RF, Zarb GA, Bolender CL. Waxing and processing the Dentures, their
Insertion and Follow-up. In: Prosthodontic Treatment for Edentulous Patients;
Complete Dentures and Implant-Supported Prosthess. GA Zarb, CL Bolender,
SE Eckert, AH Fenton, RF Jacob, R Mericske-Stern (Eds.); 12" Edn; Mosby: An
Imprint of Elsevier, St. Louis, 2004; pp. 389-426.

Mohl ND, Drinnan AJ. Anatomy and physiology of the edentulous mouth. In:
Essentials of Complete Dentures Prosthodontics. S Winkler (Eds.); 2 Edn;
A.I.T.B.S Publisher & Distributer, Delhi, 2000; pp. 1-14.

Roda RP, Bagan JV, Fernandez JMD, Bazan SH. Review of temporomandibular
joint pathology. Part I: Classification, epidemiology and risk factors. Med Oral
Patol Oral Cir Bucal. 2007;12:E292-98.

Cevidanes LHS, Hajati AK, Paniagua B, Lim PF, Walker DG, Palconet G, et al.
Quantification of Condylar Resorption in TMJ Osteoarthritis. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2010;110(1):110-17.

Journal of Clinical and Diagnostic Research. 2015 Apr, Vol-9(4): ZEO6-ZE09



www.jcdr.net Bader K AlZarea, Temporomandibular Disorders (TMD) in Edentulous Patients: A Review and Proposed Classification

[41] Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, et al. Diagnostic [44] Zawawi KH, Al-Badawi EA, Lobo SL, Melis M, Mehta NR. An index for the

Criteria for Temporomandibular Disorders (DC/TMD) for Clinical and Research measurement of normal maximum mouth opening. J Can Dent Assoc.
Applications: brecommendations of the International RDC/TMD Consortium 2003;69(11):737-41.
Network* and Orofacial Pain Special Interest Group. J Oral Facial Pain Headache. [45] Khare N, Patil SB, Kale SM, Sumeet J, Sonali |, Sumeet B. Normal mouth opening
2014,28(1):6-27. in an adult Indian population. J Maxillofac Oral Surg. 2012;11(3):309-13.

[42] John MT, Dworkin SF, Mancl LA. Reliability of clinical temporomandibular disorder [46] El-Abdin H, Al-Shalan T, Al-Bisher G. Normal mouth opening in the Saudi
diagnoses. Pain. 2005;118(1-2):61-9. population. Saudi Dent J. 1991;3:99-101.

[43] McNeill C. Temporomandibular Disorders: guidelines for classification,
assessment and management. Chicago: Quintessence Pub., 1996.

PARTICULARS OF CONTRIBUTORS:
1. Assistant Professor, Department of Prosthodontics, College of Dentistry, Aldouf University, Skaka, AlJouf, Kingdom Saudi Arabia.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:

Dr. Bader K Alzarea,

Assistant Professor, Department of Prosthodontics, College of Dentistry, AljlJouf University, Skaka, Aljiouf, Kingdom Saudi Arabia.
E-mail : bkzarea@ju.edu.sa

Date of Submission: Feb 15, 2015
Date of Peer Review: Mar 11, 2015
Date of Acceptance: Mar 17, 2015

FINANCIAL OR OTHER COMPETING INTERESTS: None. Date of Publishing: Apr 01, 2015

Journal of Clinical and Diagnostic Research. 2015 Apr, Vol-9(4): ZEO6-ZE09 (9 |



