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A B S T R A C T

Although the literature reports that occlusal disorders can be associated with tem-

poromandibular disorders (TMD), their direct scientific correlation is still mainly un-

proved. The aim of this study was to establish the incidence of symptoms and signs of

TMD and tissue-specific diagnoses in a population of subjects with tooth loss in the sup-

porting zones. The study was conducted on 196 partially edentulous subjects (Eichner's

class II and III) at the average age of 51.2. Manual functional analysis was used as a di-

agnostic procedure. Chi-square test for independent samples was used for establishing

the significance of the differences between the variables. In the total sample, 16.3% of

the subjects had symptoms and signs of temporomandibular disorders (TMD), while in

46.9% of the subjects a tissue-specific diagnosis of TMD was found. The most frequent

tissue-specific diagnoses were osteoarthrosis and total or partial anterolateral disc dis-

placement. A statistically significant difference between Eichner's class II and III was

found for the tissue-specific diagnoses of myofascitis of the lateral pterygoid muscle,

partial anterolateral disc displacement and capsulitis. The results of this study suggest

that the incidence and intensity of TMD are higher in subjects with greater tooth loss in

the supporting zones, regardless of their sex.

Key words: manual functional analysis, supporting zones, temporomandibular dis-

orders

Introduction

The etiology of temporomandibular
disorders (TMD) comprises many factors
of endogenous and exogenous origin. En-

dogenous etiological factors include
idiopathic, systemic, psychosomatic, psy-
chosocial and pathophysiological factors
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of TMD, while exogenous factors include
trauma and occlusal disorders resulting
from prosthetic, conservative, orthodon-
tic, surgical or periodontal treatment1.
Although the literature reports that oc-
clusal disorders such as anterior open
occlusal relationship, vertical overlap ex-
ceeding 6 or 7 mm, difference between the
retruded contact position and intercuspal
contact position exceeding 2 mm, five or
more extracted posterior teeth and uni-
lateral reverse articulation can be associ-
ated with TMD2–7, a direct scientific cor-
relation between malocclusion and TMD
is still mainly unproved8–10.

TMD often occur in general popula-
tion. Many studies have been undertaken
on various populations in order to deter-
mine causes and symptoms and signs of
TMD11–17. Several studies examined the
influence of subjects' sex on TMD inci-
dence18–24, and there were further inves-
tigations into the correlation between
TMD and tooth loss, changes in the occlu-
sion caused by tooth loss, degree of eden-
tulism and type of prosthetic replace-
ment25–31. However, the findings of such
studies have considerable variations due
to differences in the terminology of de-
scription, data collection, analytic ap-
proaches and factors selected for the stu-
dy32.

The aim of this study was to establish
the incidence of symptoms and signs of
TMD and tissue-specific diagnoses in a
population of subjects with tooth loss in
the supporting zones. The incidence was
examined in relation to missing teeth in
the supporting zones and sex of the sub-
jects.

Subjects and Methods

The study was conducted on 196 par-
tially edentulous subjects at their ran-
dom visits to the clinics of the Depart-
ment of Prosthodontics of the Faculty of
Dentistry, University of Zagreb. The sub-

jects were aged between 36 and 71 (mean
age was 51.2), and they had tooth loss in
at least one supporting zone. There were
68 males and 128 females.

The subjects were divided according to
the number of antagonist teeth contacts
in the supporting zones. Eichner33 de-
fined three classes of these contacts: class
I – antagonist contacts are present in all
four supporting zones, class II – antago-
nist contacts are present, but not in all
four supporting zones, class III – there
are no antagonist contacts in any sup-
porting zone. This study comprised sub-
jects of Eichner's class II and III.

Manual functional analysis as defined
by Bumann and Lotzmann34 was used as
a diagnostic procedure in this study. A
short specific case history was taken first.
It included dental, medical and personal
history of the subject, and data about the
presence of one or more TMD symptoms –
pain, crepitation or clicking in the head
and neck region.

Structures within the temporomandi-
bular joint (TMJ) and masticatory mus-
cles were individually examined with
specific manual techniques that consisted
of two parts: basic and expanded exami-
nation1,34. By means of active and passive
mandibular movements and isometric
contraction of the masticatory muscles,
the aim of basic examination was to de-
termine whether TMD were arthroge-
nous, myogenous or neurogenous. Expan-
ded examination of arthrogenous disor-
ders was performed by means of dynamic
compressions and dynamic translations
including mouth opening, protrusion and
closing. They distinguished tissue-speci-
fic causes of clicking in the TMJ region.
The incidence, intensity and time of click-
ing in the pathway of the condyles were
observed after each compression and
translation and compared with the re-
sults of active movements without ma-
nipulation. The occurrence of pain and
crepitation was also recorded. The results
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of the occurrence of crepitation, pain and
clicking on active and passive mandibu-
lar movements and isometric contraction
of the masticatory muscles, as well as dy-
namic compressions and dynamic trans-
lations, were entered into a modified
check list35. Tissue-specific diagnoses
were determined based on the data from
the check list. Each subject could have
one or more tissue-specific diagnoses.
Chi-square test for independent samples
was used for establishing the significance
of the difference between the incidence of
TMD in relation to Eichner's classifica-
tion and the subjects' sex. The signifi-
cance levels of p>0.05, p<0.05 and P<0.01
were determined.

Results

The history established that 16.3% of
the subjects had at least one symptom of
TMD. TMD symptoms were found in
25.5% of Eichner's class II and in 7.8% of
Eichner's class III subjects. A statistically
significant difference in the incidence of
symptoms between the subjects with
Eichner's class II and III was found (�2=
11.2; df=2; p<0.01). The distribution ac-
cording to sex showed that 23.5% of ma-
les and 12.5% of females had at least one
symptom of TMD. A statistically signifi-
cant difference in the incidence of TMD
symptoms was found between sexes (�2=
3.95; df=2; p<0.05). Symptoms were found
in 22.2% of females and in 30% of males
with Eichner's class II, and in 5.4% of fe-
males and in 14.2% of males with Eich-
ner's class III. A statistically significant
difference in the incidence of TMD symp-
toms in females was found between Eich-
ner's class II and III (�2=8.07; df=2; p<
0.01).

Clinical examination by means of ma-
nual functional analysis reported TMD in
46.9% of the subjects. TMD was found in
51.1% of Eichner's class II and in 43.1% of
Eichner's class III subjects. No statisti-

cally significant difference was found in
the incidence of TMD between Eichner's
class II and III. The distribution accord-
ing to sex showed that 47% of males and
46.8% of females had TMD. No statisti-
cally significant difference was found be-
tween sexes. Table 1 shows the incidence
of TMD in relation to Eichner's classifica-
tion and sex.

Tissue-specific diagnoses were deter-
mined based on the data achieved by ma-
nual functional analysis. Table 2 shows
the incidence of tissue-specific diagnoses
and their distribution in relation to sex
and Eichner's classification. A total of 112
tissue-specific diagnoses (1.16 diagnoses
per subject) were established in 96 sub-
jects with TMD. The most frequent tis-
sue-specific diagnoses were osteoarthro-
sis (16.3% of the subjects), total disc dis-
placement (11.2% of the subjects), partial
anterolateral disc displacement (9.1% of
the subjects) and myofascitis of the lat-
eral pterygoid muscle (6.1% of the sub-
jects), while other tissue-specific diagno-
ses occurred in 14.2% of the subjects.
Eichner's class II subjects accounted for
57.1% of the total number of diagnoses,
and Eichner's class III subjects accounted
for 42.9%. There was no statistically sig-
nificant difference in the total incidence
of tissue-specific diagnoses between Eich-
ner's class II and III. A statistically sig-
nificant difference between Eichner's
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TABLE 1
INCIDENCE OF TMD SIGNS IN RELATION TO

TOOTH LOSS IN THE SUPPORTING ZONES
(EICHNER'S CLASSIFICATION) AND SEX

Eichner's
classifica-
tion

Males Females Total

Class II 20/40 28/54 48/94

Class III 12/28 32/74 44/102

Total 32/68 60/128 92/196



class II and III was found for the tis-
sue-specific diagnoses of myofascitis of
the lateral pterygoid muscle (�2=5.66, df=
1, p<0.05), partial anterolateral disc dis-
placement (�2=5.86, df=1, p<0.05) and cap-
sulitis (�2=4.25, df=1, p<0.05). The total
sample showed a statistically significant
difference between males and females for
the tissue-specific diagnosis of capsulitis (
�

2=7.26, df=1, p<0.01). A statistically sig-
nificant difference between sexes was

also found within the group of subjects
with Eichner's class II for the tissue-spe-
cific diagnosis of capsulitis (�2=5.12, df=1,
p<0.05), but within the group of subjects
with Eichner's class III no statistically
significant difference between sexes was
found in relation to tissue-specific diag-
noses. A statistically significant differ-
ence between Eichner's class II and III
was found in females for the tissue-spe-
cific diagnoses of myofascitis of the lat-
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TABLE 2
INCIDENCE OF TISSUE-SPECIFIC DIAGNOSES IN RELATION TO TOOTH LOSS IN THE

SUPPORTING ZONES (EICHNER'S CLASSIFICATION) AND SEX

Tissue-specific
diagnosis

Eichner's class II Eichner's class III

Males
(N=40)

Females
(N=54)

Total
(N=94)

Males
(N=28)

Females
(N=74)

Total
(N=102)

Total
(N=196)

Osteoarthrosis 6 6 12 8 12 20 32

Osteoarthritis 2 0 2 0 0 0 2

Myofascitis of contractor
muscles

0 0 0 2 2 4 4

Myofascitis of the lateral
pterygoidal muscle

2 8 10 0 2 2 12

Capsulitis of the lateral
ligament

0 2 2 0 2 2 4

Disc hypermobility 0 2 2 0 2 2 4

Partial anteromedial disc
displacement

2 0 2 0 0 0 2

Partial anterolateral disc
displacement

7 7 14 2 2 4 18

Total anterior disc
displacement

10 2 12 1 9 10 22

Disc displacement
with adhesion

0 2 2 0 0 0 2

Cartilage hypertrophy 0 0 0 0 0 0 0

Condyle hypermobility 0 2 2 2 2 4 6

Disc displacement with
terminal reposition

0 0 0 0 0 0 0

Capsulitis 4 0 4 0 0 0 4

Total 33 31 64 15 33 48 112



eral pterygoid muscle (�2=5.36, df=1, p<
0.05) and partial anterolateral disc dis-
placement (�2=4.31, df=1, p<0.05), and in
males for the tissue-specific diagnosis of
total disc displacement (�2=4.20, df=1, p<
0.05).

Discussion and Conclusions

In this study 16.3% of the subjects re-
ported symptoms of TMD in their case
histories, which corresponds to the study
results by Hansson and Nilner11, Ager-
berg and Inkapool14 and Magnusson,
Egermark and Carlsson36, who reported
symptoms of TMD in 15–20% of the sub-
jects, while Okeson37 found a consider-
ably higher percentage of subjects with
subjective symptoms. The difference be-
tween these results can be explained by
different psychosocial status of the
groups of subjects and different education
and awareness of the subjects. The rela-
tion between symptoms of TMD and sub-
jects with Eichner's class II and III estab-
lished in this study is in accordance with
the research carried out by Bawendi25,
Choy and Smith27 and Sassen28, while the
established relation between the frequen-
cy of symptoms and the subjects' sex is
contrary to the results obtained by Rieder
et al.19 and Helkimo38.

By manual functional analysis TMD
were diagnosed in 46.9% of subjects,
which corresponds to the study results by
Hansson and Nilner11 and Helkimo38.
The research results of other authors in-
dicate signs of TMD in 50–80% of sub-
jects13,14,31,38,39. In this study no statisti-
cally significant difference was found in
the incidence of TMD between Eichner's
class II and III, which partially corre-
sponds to the research results by Ker-
schbaum and Voss26, Sassen28 and Selig-
man and Pullinger31. Almost identical
TMD incidence was found in males and
females, which corresponds to the re-
search results by Agerberg and Carls-

son18, Lundh and Westesson22 and Carls-
son40, while other authors report a higher
TMD incidence in females than in ma-
les16,20.

Bumann and Zaboulas41 compared
their tissue-specific diagnoses of the TMJ
achieved by manual functional analysis
with magnetic resonance imaging of the
TMJ. Their results showed a correspon-
dence of 80–94% with magnetic resonan-
ce findings, which confirms the reliability
and credibility of manual functional anal-
ysis as a clinical diagnostic method. The-
refore, the incidence of tissue-specific di-
agnoses in this study determined by
manual functional analysis could be com-
pared with the findings by other authors
that were based mainly on magnetic reso-
nance imaging of the temporomandibular
joint39,42–46. The incidence of osteoarthro-
sis in the population of this study is in ac-
cordance with the research by Peroz39

and Carpuso42, and the findings for total
disc displacement and partial anterolate-
ral disc displacement have also been con-
firmed by several authors43–46. The most
frequent myogenous tissue-specific diag-
nosis was myofascitis of the lateral pte-
rygoid muscle, and a high frequency of
pain associated with the lateral pterygoid
muscle was confirmed by other au-
thors40,42. The results of this study indi-
cated a higher incidence of myogenous di-
agnoses in the subjects with a lower tooth
loss (Eichner's class II), while arthroge-
nous diagnoses were more frequent in the
subjects with Eichner's class III, which is
in accordance with the findings by Bu-
mann, Kopp and Ewers30 and Peroz39. In
contrast to these studies, Lundh and
Westesson22 and Roberts et al.29 did not
establish any correlation between signs
of TMD and tooth loss.

This study suggests that the incidence
and intensity of TMD are higher in sub-
jects with greater tooth loss in the sup-
porting zones, regardless of their sex. It
should also be pointed out that although
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a rather small number of subjects re-
ported symptoms of TMD in their case
histories, clinical examination by manual
functional analysis indicated at least one
sign of TMD in almost 50% of all subjects.
This may increase the awareness that

there may be a larger number of patients
with treatment needs in the wider popu-
lation.
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U^ESTALOST TEMPOROMANDIBULARNIH POREME]AJA KOD
GUBITKA ZUBI U POTPORNIM ZONAMA

S A @ E T A K

Iako je u literaturi opisano da okluzijski poreme}aji mogu utjecati na temporoman-
dibularne poreme}aje (TMD), njihova direktna znanstvena povezanost jo{ je uglavnom
nepotvr|ena. Cilj ovog istra`ivanja bio je utvrditi u~estalost simptoma i znakova
TMD-a i tkivnospecifi~nih dijagnoza u populaciji ispitanika s gubitkom zubi u potpor-
nim zonama. Istra`ivanje je provedeno na 196 djelomi~no bezubih ispitanika prosje~ne
starosti 51,2 godine. Manualna funkcijska analiza kori{tena je kao dijagnosti~ki pos-
tupak. Pomo}u chi-square testa za nezavisne uzorke utvr|ena je zna~ajnost razlika
izme|u varijabli. U ukupnom uzorku ispitanika 16,3% ispitanika imalo je simptome
TMD-a, dok je u 46,9% ispitanika postavljena tkivnospecifi~na dijagnoza TMD-a. Naj-
~e{}e tkivnospecifi~ne dijagnoze bile su osteoartroza te potpuna i djelomi~na antero-
lateralna dislokacija zglobne plo~ice. Utvr|ena je statisti~ki zna~ajna razlika izme|u
klase II i III po Eichneru u tkivnospecifi~nim dijagnozama miofascitisa lateralnog pte-
rigoidnog mi{i}a, djelomi~ne anterolateralne dislokacije zglobne plo~ice i kapsulitisa.
Rezultati ovog istra`ivanja pokazuju da su u~estalost i intenzitet TMD-a ve}i u ispita-
nika s ve}im gubitkom zubi u potpornim zonama, bez obzira na njihov spol.

Klju~ne rije~i: funkcijska analiza, potporn zone, temporomandibularni poreme}aji
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