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SUMMARY

Introduction

The aetiology of temporomandibular disor-
ders (TMD) is multifactorial and not fully
understood. In the therapy of TMD is rec-
ommended a multidisciplinary approach:
counseling, exercises, occlusal splint thera-
py, massage, manual therapy, prosthodontic
treatment and physiotherapy. The need of
early and rapid recognition of TMD result-
ed in many schemes of research for detec-
tion of symptoms. Objective signs of TMD
may be evaluated using the Helkimo Clin-
ical Dysfunction Index Di and subjective
symptoms with the Gsellmann’s Occlusal
Index, Helkimo Anamnestic Index Ai and
Fonseca’s anamnestic index FAI. Currently
the most recommended among diagnostic
classifications are The Research Diagnos-
tic Criteria for TMD (RDC/TMD).

Aim

The aim of the study is to present differ-
ent clinical aspects of TMD based on the
literature review with particular emphasis
on diagnostics.

Material and methods

Literature review has been performed with
the use of PubMed database while the Pol-
ish literature has been reviewed manually.
Following key words were used: TMD, RDC/
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STRESZCZENIE

Wprowadzenie

Etiologia zaburzen w stawach skroniowo-
-zuchwowych jest wieloczynnikowa i nie
w peli poznana. W leczeniu zaburzen skro-
niowo-zuchwowych zalecane jest podejscie
multydyscyplinarne: poradnictwo, ¢wicze-
nia, terapia szynami okluzyjnymi, masaze,
terapia manualna, leczenie protetyczne
i fizjoterapia. Potrzeba wczesnej i szybkiej
diagnostyki dysfunkcji skroniowo-zuchwo-
wych zaowocowata wieloma schematami
badan. Obiektywne oznaki dysfunkcji skro-
niowo-zuchwowych moga by¢ ocenione za
pomocg Clinical Dysfunction Index Hel-
kimo (Di), subiektywne za pomocg Occlu-
sal Index Gsellmann’a, Anamnestic Index
Helkimo (Ai) oraz Fonseca’s anamnestic
index (FAI). Obecnie najbardziej zalecang
klasyfikacja diagnostyczna jest The Rese-
arch Diagnostic Criteria dla zaburzen sta-
wéw skroniowo-zuchwowych (RDC/TMD).

Cel

Celem pracy jest zaprezentowanie réoznych
aspektow klinicznych zaburzen stawéw skro-
niowo-zuchwowych na podstawie przegladu
piSmiennictwa ze szczegélnym uwzglednie-
niem diagnostyki.

Material i metody

Dokonano przegladu piSmiennictwa do-
stepnego w bazach PubMed oraz recznego
przegladu piSmiennictwa polskiego. Wpisy-
wane hasta to: TMD, RDC/TMD, Helkimo
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TMD, Helkimo Indexes. Among more than
six hundred articles found, twenty five of
them were chosen as suitable to the topic
of this publication.

Results

The literature search has been mostly lim-
ited to the years 2005-2016. The literature
review has been performed using Mesh
Terms. Overall 624 articles resulted in twen-
ty five included publications: original ar-
ticles and review papers which presented
etiology, symptoms, diagnostic methods
and treatment of TMD.

Conclusions

Research Diagnostic Criteria for TMD (RDC/
TMD) is considered as a golden standard
among diagnostic classification tools. TMD
treatment is complex and long-lasting and it
depends on the diagnosis made. Depending
on the cause of the disease, treatment may
include: prosthetic treatment, usage of oc-
clusal splints, masticatory muscles therapy
and other physiotherapeutic methods.

Key words: temporomandibular disorder,
RDC/TMD, Helkimo Indexes
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Introduction

Temporomandibular disorder (TMD) is an
issue which increasingly attracts attention
of dentists and affects people of all ages.
Despite increased awareness, treatment is
not easy and there is no clear standard in
the therapy.

The aetiology of temporomandibular dis-
orders is multifactorial and not fully under-
stood. Chisnoiu et al. (2015), based on the
literature review, grouped factors which
can contribute to TMD into three catego-
ries: predisposing factors which increase
the risk of TMD forming, initiating factors

indeks. Sposréd ponad szeSciuset znale-
zionych artykuléw wybrano dwadziescia
pie¢, ktére najlepiej odpowiadaty tematyce
niniejszej publikacji.

Wyniki

Przeglad literatury zostat zawezony gltéwnie
do lat 2005-2016. Przeglad piSmiennictwa
zostal wykonany przy uzyciu terminéw
MeSH. Z 624 artykutéw, w publikacji za-
warto dwadzieScia pigé: prace oryginalne
i przegladowe prezentujace etiologie, symp-
tomy, metody diagnostyczne oraz leczenie
stawow skroniowo-zuchwowych.

Whnioski

Klasyfikacja RDC/TMD jest uwazana za zto-
ty standard wsréd dostepnych metod diag-
nostycznych. Leczenie zaburzen stawéw
skroniowo-zuchwowych jest ztozone, dtu-
gotrwate i jest uzaleznione od postawione;j
diagnozy. W zaleznosci od przyczyny scho-
rzenia, leczenie moze obejmowac: leczenie
protetyczne, zastosowanie szyn okluzyj-
nych, terapie miesniowa oraz metody fi-
zykoterapeutyczne.

Stowa kluczowe: zaburzenia stawow skro-
niowo-zuchwowych, RDC/TMD, Helkimo
indeks

Data otrzymania: 30 Czerwca 2016
Data zaakceptowania: 3 Lipca 2016

that trigger the disease: trauma and fac-
tors that hinder the healing process and
lead to exacerbations: behavioral, social,
emotional and cognitive factors. An im-
portant factor in the formation of TMD is
psychosocial stress (Ungari et al. 2012).
Other causes are: genetic predispositions,
anxiety, depression, occlusal factors: mid-
line shift, large overjet and deep overbite.
A high prevalence of condylar bony changes
occurs in joints of patients with bruxing be-
haviour. Symptoms that may indicate the
presence of TMD are, among others: pain,
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psychological discomfort, and limitation
of mandibular movements. Muscle and/
or joint pain, joint sounds and masticato-
ry dysfunction are called the “classical tri-
ad” of TMD (Almaésan et al. 2013, Chisnoiu
et al. 2015). Joint sounds are clinically de-
scribed as clicking, popping and crepitus (Gul-
er et al. 2014).

Frequency of TMD is greater in females
than in males. In adults, age-specific prev-
alence displays an inverted U relationship,
being greatest among people in their 40s,
and lower in both younger and older age
groups (Maxiner et al. 2011).

Due to the complexity of the problem and
the difficulty of therapy it is important to
find reliable ways of early diagnosis. It is
essential to use a standardized examination
method of TMD to enable comparison of
outcomes between different studies.

Aim

The aim of the study is to present differ-
ent clinical aspects of TMD based on the
literature review with particular emphasis
on diagnostics.

Material and methods

Literature review has been performed with
the use of PubMed database while the Pol-
ish literature has been reviewed manually.
The following key words were used: TMD,
RDC/TMD, Helkimo Indexes. Among more
than six hundred articles found, twenty five
of them were chosen as suitable to the topic
of this publication.

Results

The literature search has been mostly lim-
ited to the years 2005-2016. The literature
review has been performed using Mesh
Terms. Overall 624 articles resulted in twen-
ty five included publications: original ar-
ticles and review papers which presented
etiology, symptoms, diagnostic methods
and treatment of TMD.

Discussion
Symptoms of TMD are well known and usu-
ally easily recognized by dentists. However,
in the literature the significance of these
signs is not emphasized and there is no
reliable tool to predict which symptoms
would exacerbate and would thus require
an implementation of early treatment.
The Research Diagnostic Criteria for TMD
(RDC/TMD) are considered a golden stan¥
dard among diagnostic classification tools
which can help dentists making a proph
er diagnosis. They not only provide de-
tailed instructions but also give diagnos-
tic algorithms. RDC/TMD, introduced in
1992, consists of two components: axis I —
(clinical and radiographic assessment) and
axis IT — evaluates psychological status and
pain-related disability (Dworkin et al. 1992,
Ahmad et al. 2009, Hasanain et al. 2009).
In RDC/TMD axis I diagnoses there are 3
diagnostic groups that includes 8 subdiag-
noses (Table 1): muscle disorders (group I,
with possible subgroups Ia: myofascial pain
and Ib: myofascial pain with limited open-
ing), disc displacement (group II, with
subgroups Ila: disc displacement with re-
duction, IIb: disc displacement without re-
duction with limited mouth opening, and
IIc: disc displacement without reduction,
without limited opening), or arthralgia,
osteoarthritis, and osteoarthrosis (group
III, with subgroups Illa: arthralgia — pain
and tenderness in the joint capsule and/
or the synovial lining of the temporoman-
dibular joint (TMJ), IlIb: osteoarthritis —
pain and tenderness in the joint capsule
and/or the synovial lining of the TMJ and
coarse crepitus in the TMJ, and Illc: os-
teoarthrosis — coarse crepitus in the TMJ
and/or tomograms showing pathology in
the TMJ). In order to diagnose a muscle
related TMD, the pain must be present in
the jaw, temples, face, pre-auricular area,
or the inner ear at rest or during activities.
Tenderness/palpation must be present in at
least three out of 20 palpation sites, with at
least one tender site situated ipsilaterally to
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the complaint of pain. The examination in-
cluded measurement of the range of man-
dibular movements, assessment of pain in
joints and muscles in motion, and palpa-
tion of clicks or crepitus during mandibu-
lar movements.

Classification on RDC/TMD axis II in-
volved pain-related impairment (Graded
Chronic Pain Severity, from 0 — no TMD
pain in the prior 6 months, to IV — high
disability, severely limiting), depression,
and somatization levels (normal, moderate,
severe) (Dworkin et al. 1992, Loster et al.
2015). The use of axis II of the RDC/TMD as
a TMD assessment tool allows the diagnosis
of psychosocial conditions in individuals
(Rodrigues et al. 2012).

DiI (1-4 points), Di II (5-9 points) and Di
III (10-25 points). Clinical examination in-
cludes the range of mandibular movements,
assessment of TMJ function, recording of
pain during movements and during palpa-
tion of TMJ and masticatory muscles (Uhac
et al. 2003). The Helkimo index allows to
classify patients into the groups: without
TMD, with mild TMD and with moderate
to severe TMD (Lauriti et al. 2014).

In the initial diagnosis which can indicate
a group of patients requiring more detailed
study Fonseca’s anamnestic index (FAI) may
be used to classify TMD as no, light, mod-
erate or severe dysfunction. FAI is based
on 10 questions with “yes/no/sometimes’
answers (Fonesca 1994; Habib et al. 2015).

U

Table 1. Categories of the clinical conditions present in TMD, according to the axis | RDC/TMD based on Dworkin

et al. (1992).

Main groups Diagnoses

I. Myofascial pain

la. Myofascial pain
Ib. Myofascial pain with limited opening

Ila. Disc displacement with reduction

II. Disc displacements

IIb. Disc displacement without reduction, with limited opening

llc. Disc displacement without reduction, without limited opening

IIl. Arthralgia,
Osteoarthritis,
Osteoarthrosis

Illa. Arthralgia
Illb. Osteoarthritis of the temporomandibular joint
Illc. Osteoarthrosis of the temporomandibular joint

Objective signs of TMD may be evaluat-
ed using the Helkimo Clinical Dysfunction
Index Di (Helkimo 1974) and subjective
symptoms with the Gsellmann’s Occlusal
Index OI (Gsellmann et al. 1998), Helkimo
Anamnestic Index Ai (Helkimo 1974) and
Fonseca’s anamnestic index FAI (Fonseca
1994). The Helkimo Ai is based on a ques)
tionnaire in which the subjects answer “yes/
no” questions. According to obtained re-
sults, patients are classified to the following
groups: Ai 0, I, II. Helkimo Clinical Dys-
function Index (Di) is calculated on the five
symptoms scored: 0 — without symptoms,
1 — mild symptoms and 5 — severe symp-
toms. The sum of these points determines
the allocation to the group Di 0 (0 point),

To diagnose TMD panoramic radiogra-
phy and Cone beam computed tomogra-
phy (CBCT) can be used. However, TMJ
image in panoramic X-ray is always distort-
ed. Panoramic radiograph is used for ini-
tial evaluation of TMJ disorders, only. La-
deira et al., basing on their research, object
using panoramic radiography to diagnose
morphological changes in TMJ because of
a large number of imperceptible pathologig
cal changes. What is more, distortions pres-
ent on the image may result in false posi-
tive diagnosis. CBCT is a golden standard
as a tool to diagnose morphological change
es in TMJ. It should only be used if there
are clinical signs and symptoms of join dis-
orders (Ladeira et al. 2015).
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Electromyographic examination of mas-
ticatory muscles is also a valuable diagnos-
tic method which indicates differences in
muscle tension of both sides (Pihut et al.
2007). Another diagnostic tool is ultraso-
nography which has become one of the
most recommended methods due to its
non-invasiveness, inexpensiveness, and an
ability to evaluate the integrity and correla-
tion of the hard and soft tissues of the TMJ
through static and dynamic assessments.
It has acceptable sensitivity in the diagnosis
of disc derangement and joint effusion. In
contrast to MRI, it can be used in patients
with pacemakers and metallic implants
and in claustrophobic patients (Kundu et al.
2013).

The prevalence of TMD in adolescents
found in the literature vary from 46% to
74.1%. The study conducted by Lauriti et al.
on the sample of 81 adolescents aged 14 to
18 years showed 74.1% of them with TMD
symptoms. The prevalence of TMD was
greater among females — and amounted
to 87.2%, while 54.8% of men presented
mild TMD. Among females 46.2% present-
ed with mild TMD, 35.9% with moderate
and 5.1% with severe TMD. The cited study
found significant correlations between elec-
tromyographic activity of the masseter and
temporal muscles in the resting position and
TMD, no correlations were found between
the presence of TMD with the number of
occlusal contacts (Lauriti et al. 2014). Dif-
ferences in the results may be caused by cri-
teria used in the study and data collection
method as part of them is immeasurable
and subjective. Helkimo index and Cranio-
mandibular indexes are regarded as more
objective to show the of significance of the
disease than others (de Sena et al. 2013).
In the study involving 400 male university
students in Riyadh (aged 21.9 +/— 1.79),
which used Fonseca’s anamnestic index
(FAI) to classify TMD, 46.8% of partici-
pants presented disorders such as light
dysfunction (36.1%), moderate dysfunc-
tion (9.6%) and severe dysfunction (1.1%)

(Habib et al. 2015). Female individuals are
at increased risk of stomatognathic disor-
ders. The most common among TMD are
muscle disorders (Salameh et al. 2015). An
interesting study confirming the influence
of stress on the occurrence and severity
of TMD was conducted by Uhac et al. on
100 male patients aged 25-50 years with
post-traumatic stress disorder (PTSD). 18%
were classified as Ai 0, while in the control
group of healthy patients 76% presented
Ai 0. 8% of patients with PTSD presented
mild symptoms (Ai I) and 74% severe symp-
toms (Ai II). In the group of PTSD free pa-
tients 22% were classified to Ai I and only
2% to Ai II. The most frequent symptom
in both groups were sounds in TMJ (60%
and 12% in PTSD free patients), than fa-
tigue in the area of the jaw (56% and 6%
in PTSD free patients), stiffness of the jaws
(56% and 2% in PTSD free patients), lock-
ing of the jaw, pain on the face, pain af-
ter mastication, difficulties in opening the
mouth wide (40% and 0-4% in PTSD free
patients). Disturbance of the noradrener-
gic system, hypothalamic—pituitary—adre-
nal axis, mechanism of endogenic opiates
and disturbance in the level of serotonin
can influence the dysfunction by inducing
muscular hyperfunction and altered pain
perception (Uhac et al. 2003). Research
conducted by Loster et al. among 260 Pol-
ish young adults also showed higher preva-
lence of TMJ symptoms in females. Muscle
disorders were the most frequent. In axis I
of RDC/TMD 26.5% (69 individuals) of
260 patients received one or more diagno-
ses on one or both sides. Diagnoses were
mainly from the first diagnostic subgroups
of each group, i.e. Ia: myofascial pain in 52
(20%); IIa: disc displacement with reduc-
tion in 24 (9.2%); and Illa: arthralgia in
11 (4.2%) cases of 260 participants. Only
in one case the diagnosis was Illc (osteoar-
throsis) on both sides (Loster et al. 2015).
Treatment of TMD is long-term and com-
plex. Depending on the aetiology, imple-
mented treatment should be causal. TMD
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pain management requires implementing
various methods. The first level of treat-
ment includes: counseling, exercises, occlu-
sal splint therapy, massage, manual therapy.
These treatment options are at low risk of
side effects. In cases of severe acute or chro-
nic pain resulting from serious disorders,
inflammation and/or degeneration pharma-
cotherapy, minimally invasive and invasive
procedures should be included (Wieckie-
wicz et al. 2015). The intramuscular inje-
ctions of botulinum toxin type A (BTXA)
may be used in the treatment of masseter
muscle pain in patients with TMD and ten-
sion-type headache. As BTXA causes bone
loss which can lead to fractures, the dose
should be as small as possible and it sho-
uld not constitute the first step of treatment
(Kun-Darbois et al. 2015). Physiotherapeu-
tic interventions are also used in treatment
of TMJ dysfunctions. Ionophoresis is an in-
troduction of drugs (prone to dissociation
in water) through the undamaged skin with
the use of galvanic current. Ionopheresis is
used in post-traumatic states (sprain, scar-
ring, adhesions), overload states, chronic
inflammation, acute or chronic pain, lo-
ckjaw. Another treatment option is an ul-
trasounds therapy which is characterized
by three mechanisms of action i.e. thermal
mechanism (thermotherapy), mechanical
(“micro massage”), physicochemical (the
change of pH). Other methods include the
use of infrared, visible and ultraviolet light
(Sollux lamp), criotherapy, biostimulation
lasers and massage of masticatory muscles
(Watach et al. 2006).

Common treatment method in excessive
increase of masticatory muscles tension
and their functional asymmetry is applica-
tion of occlusal splints such as relaxation
splint (Michigan), repositioning and the
NTI device. A study conducted on 30 indit
viduals showed that application of occlusal
splints leads to a drop in electric potentials
of muscles. Michigan splint was the most
effective in masticatory muscles relaxation
(Pihut et al. 2007).

To sum up, temporomandibular disorders
make a complex and difficult issue. The
need of early and quick recognition of TMD
resulted in many schemes of diagnostic
research. Standardization of diagnostic
tools helps in fast, correct and comparable
diagnostics as well as enable monitoring of
medical treatment.

Conclusions:

1. Research Diagnostic Criteria for TMD
(RDC/TMD) are considered as a golden
standard among diagnostic classification
tools.

2. TMD treatment is causal, complex and
long-lasting. It may include the prosthetic
treatment, usage of occlusal splints, mas-
ticatory muscles relaxation therapy and
other physiotherapeutic methods.
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