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ABSTRACT

Introduction

This study evaluated the correlation between the occurrence of disorders of selected muscles
of the cervical spine and the occurrence of symptoms of TMJ dysfunction.

Material and methods

The study was conducted with 60 participants. The examination includes a personal question-
naire, physical examination (measuring ranges of mandibular mobility, examination of the
mandibular path and its deviations during the abduction, examination of the presence of
TMJ acoustic symptoms in abduction, lateral movements and forward movement on both
sides, evaluation of the tenderness of the temporomandibular joints area) and algometer
measurement on the upper fibers of the trapezius, levator scapula, sternocleidomastoid and
rectus capitis posterior major to define pressure sensitivity.

Results
In algometer measurements, no differences were found between the results of the pressure
sensitivity on the myofascial trigger points and the occurrence of TMJ dysfunction.

Conclusions

Tenderness of muscles of the cervical spine does not correlate with the occurrence of dysfunc-
tion of the temporomandibular joints. There was no correlation found between the completed
orthodontic treatment and the development of temporomandibular joints dysfunction.
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STRESZCZENIE

Wstep

Badanie miato na celu zbadanie czy istnieje korelacja pomiedzy nieprawidtowo$ciami miesni
odcinka szyjnego kregostupa a wystepowaniem objawéw dysfunkcji stawdéw skroniowo-zu-
chwowych.

Materiat i metody

Badaniem objeto 60 uczestnikéw. Badanie sktadato sie z kwestionariusza osobowego, badania
przedmiotowego (pomiar zakresé6w ruchomosci zuchwy, zbadanie toru zuchwy i jej odchylen
podczas odwodzenia, zbadanie wystepowania objawéw akustycznych ze strony TMJ w od-
wodzeniu, ruchach bocznych i ruchu doprzednim po obu stronach i ocene tkliwosci okolicy
stawéw skroniowo-zuchwowych) i pomiaru algometrem wrazliwo$ci uciskowej wybranych
mieéni tj. gbrnych wibdkien czworobocznego grzbietu, dzwigacza topatki, mostkowo-obojczy-
kowo-sutkowego i prostego tylnego glowy wiekszego.

Wyniki

W badaniu algometrem nie wykazano réznic pomiedzy wynikami badania wrazliwosci uci-
skowej na mie$niowo-powieziowych punktach spustowych a wystepowaniem dysfunkcji
stawoéw skroniowo-zuchwowych.

Whnioski

Tkliwo$¢ miesni odcinka szyjnego kregostupa nie koreluje z wystepowaniem dysfunkcji sta-
wow skroniowo-zuchwowych. Nie wykazano réwniez korelacji miedzy przebytym leczeniem
ortodontycznym a rozwinieciem sie dysfunkcji stawéw skroniowo-zuchwowych.

Stowa kluczowe: dysfunkcje TMJ, tkliwo$¢ uciskowa, algometr, mtodzi dorosli, bél miesniowo-

powieziowy, leczenie ortodontyczne

Introduction

Currently, disorders of the temporomandibu-
lar joints (TMJ) are an increasingly frequent
cause of patients visiting the dentist’s office. It
is estimated that this problem affects 30-90%
of the adult population (Oleszek-Listopad
et al,, 2019), and this problem is becoming
more and more important due to the ubig-
uitous stress accompanying us in everyday
life, which is indicated as one of the main
causes of TMJ dysfunction due to excessive
muscle tension and activity, which the body
tries to unload through parafunctions harm-
ful to the temporomandibular joints (Panek
and Spikowska, 2009). Also, Séjka’s studies
show that the level of stress in everyday
life is higher in the group of patients with
TMD (temporomandibular disorder) (S6jka
etal, 2019). A common symptom reported by

patientsis a pain in the temporomandibular
joints or myofascial structures in the head
and neck (Ciancaglini et al.,1999). Many
studies have shown significant associations
between cervical disorders and jaw disorders
in patients with TMD (Kirveskar et al., 1988).
It was also found that patients with TMD show
significant limitations in flexion, extension
and both lateral flexion movements compared
to asymptomatic people (De Laat et al., 1998;
Kirveskar et al., 1988; Stiesch-Scholz et al.,
2003), but there was no relationship between
head protraction or postural defects and
the occurrence of temporomandibular joint
dysfunction or excessive tenderness of head
muscles (Darlow et al., 1987; Hackney et al.,
1933). Other studies also indicate that the
condition of the stomatognathic system is
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significantly related to both the mobility
of the cervical spine and the tenderness of
the neck and shoulder muscles (Kirveskari
etal., 1988). The above dependencies indicate
the need to undertake therapy of the neck
muscles in patients with TMD. Contemporary
literature indicates that working on trigger
points of the neck muscles reduces the sensa-
tion of pain in the area of the temporoman-
dibular joints, which was confirmed by the
research of P. Gawda et al. on the example of
the trapezius muscle of the descending part
using electromyographic measurements and
the VAS scale (Gawda et al., 2016). On the
other hand, E. Ferendiuk et al. researched
1258 people and showed that myofascial pain
islocated in the neck muscles only in 3% of
the respondents (Ferendiuk et al., 2018). On
the contrary, the study by R. Ciancaglini et al.
found a significant relationship between
neck pain and TMJ dysfunction, and that the
feeling of stiffness or fatigue of the jaw as
well as facial and jaw pain were significantly
associated with neck pain, and confirmed an
independent correlation of neck pain only
with facial pain and jaws (Ciancaglini et al.,
1999). The above facts induced the authors
to research whether there is a correlation
between cervical spine muscle disorders and
the occurrence of symptoms of temporoman-
dibular joint dysfunction. In addition, the
authors considered it necessary to conduct
the study due to the small number of articles
on this topic and the large increase in the
number of patients. In addition, determin-
ing whether there is such a relationship
may be useful in planning therapy, as it
will be possible to determine whether the

Table. 1 Characteristics of age in control and study group.

disorders of the given muscles are typical
of TMJ dysfunction.

Material and research methods

The study included 42 women (70%) and
18 men (30%) aged 19 to 25 on the day of
the study. Inclusion criteria, apart from age,
were relatively good health and consent to
participate in the research experiment. The
study excluded people with skin problems
in the head and neck area that made the
examination impossible, previous head and
neck surgeries and traffic injuries, coagulation
disorders or taking medications that reduce
blood coagulability, venous thrombosis in the
neck area, sensory disorders, dislocation of the
jaw in the past. Furthermore, an additional
exclusion criterion was taking painkillers 12
hours before starting the study, being under
orthodontic treatment or physiotherapeutic
treatment focused on TMJ dysfunctions. In
the study group, 24 people (44%) had used
fixed or removable braces or both types of
orthodontic appliances in the past.

The group was divided into a control group,
which included people who did not show signs
of temporomandibular joint dysfunction and
a study group with signs of TMJ dysfunction.
TMD (temporomandibular disorder) was
determined based on one of the following
factors observed during the examination:
acoustic symptoms, present temporoman-
dibular joint pain, problems with opening
the mouth, deviation of the jaw during the
abduction, or reported locking of the jaw. The
groups did not differ statistically significantly
in age. The detailed characteristics of the
groups are presented in Table 1.

Control group Study group
Number of people 30 30
Average 22.73+(0,91) 22.67x(1,24)
Min 21 19
Max 24 25
Median 23 23
p* 0.9

*p calculated by using t student test
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Before starting the study, the examiner
informed the participant about the purpose,
methods and his rights, and answered any
questions. Then, she conducted an initial
questionnaire consisting of an interview and
examination.

The interview included collecting personal
data and necessary consents, determining
whether the exclusion criteria were met, deter-
mining the resting position of the tongue and
whether, according to the patient, the follow-
ing symptoms of dysfunction are present, i.e.,
pain in the temporomandibular joints, devia-
tion of the jaw, blockage of the jaw, difficulty
in opening the mouth, clicking or crackling.
All given symptoms were later verified by
the examiner.

The examination consisted of a physical
examination and an algometer measure-
ment. The physical examination included
measuring the ranges of motion (ROM) of
the mandible with a ruler (Figure.l), exam-
ining the trajectory of the mandible and its
deviations by observing the patient during
the abduction, examining the presence of
acoustic symptoms from the TMJ in abduc-
tion, lateral and forward movement on both
sides and assessing the tenderness of the
temporomandibular joint area.

Then, the pressure sensitivity of selected
muscles was measured, i.e., the upper fibers
of the trapezius, levator scapula, sternocleido-
mastoid and rectus capitis posterior major
using an algometer. Before the measurement,
it was explained that the moment of the
first pain sensation is important and that
is when the participant is asked to signal
it to the examiner. In addition, to illustrate
and practice the procedure and to teach the
participant to distinguish pressure from
pain and projection of pain, the examiner
demonstrated this pressure with a device
for evaluation of the pressure force and the
related sensations on the forearm muscles.
Measurements were made on myofascial
trigger points, respectively, for the upper
fibers of the trapezius muscle — upper part
of the arms, levator scapulae — attachment

at the superior angle of the scapula, sterno-
cleidomastoid — mastoid process, point 1 and

the upper edge of the clavicle on the sternal

extremity, point 2, rectus capitis posterior

major- along the course of the muscle in the

suboccipital region. The location of the above

myofascial trigger points is shown in Figure. 2.
Such a point was first localized by palpation

by feeling an excessively tense band of muscle

fibers with the fingertips. Then, the algometer

head was applied to the found point at an

angle of 90° and, increasing the pressure at
a speed of about 100g/s, three measurements

were made (with breaks between measure-
ments) until the first sensation of pain, which

the patient verbally signaled by saying “stop”.
At this point, the measurement was stopped

and the value was read from the display and

recorded on the test card.

1-measurement of the forward movement
(from labial surface of the upper central inci-
sors to the labial surface of the lower central
incisors); 2-measurement of the abduction
(from the upper incisal edge of the central
incisor to the lower incisal edge of the central
incisor); 3&4-measurement of the lateral move-
ment (from the midline between the upper
central incisors to the point on the lower
central incisor where was passing the midline
of the mandible and we make a measurement
when the jaw is fully located on the left or
right side).

A Digital Force Algometer with a compression
head of 1 cm? dimensions of 140 = 30 x 95 mm
and a 30 x 20 mm LCD was used for the meas-
urements. The device can read the meas-
urement in four units, but for unification,
the author chose the kilogramme unit. The
measurement result was measured to the
hundredth of a unit. The unit kg/cm? was used
in the following work. During the algometer
test, the patient assumes a sitting position, and
the algometer display with the measurement
result was not visible to the tested person.

Results
Statistical analysis was performed in the
Statistical program, and p < 0.05 was considered
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Figure 1. JBS

Figure 2. Measurements of ROM of the mandible
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statistically significant. The normality of the

distribution was checked with the W-Shapiro-
Wilk test. Then, if p 2 0.05, the student’s t-test
was performed, if p < 0.05, the U Mann-Whitney

sensitivity or clicking and crackling in the
temporomandibular joints in the functional
test. All results are included in Table. 2.

Table. 2 ROM of the mandible- comparison of study and control group and with other variables.

Abduction Forward movement iL:I:;[al movement iL::ie;;:movement
Average in study group 4.79+(0.74) 0.54+(0.34) 1.70 £(0.5) 1.66+(0.53)
Average in control group 481 +(0.87) 0.51+(0.2) 1.64+(0.4) 1.60+(0.37)
Median in study group 5.00 0.50 1.50 1.70
Median in control group 455 0.50 1.50 1.50
Min of study group 3.20 0.00 0.80 0.80
Min of control group 3.50 0.10 0.80 0.90
Max of study group 6.00 1.50 3.50 3.50
Max of control group 7.00 1.00 2.50 2.50
p* 0.87 0.85 0.84 0.56
Other variables
Present dysfunction of TMJ p*=0.87 p*=0.71 p*=0.23 p*=0.63
Orthodontic treatment in the past p*=0.32 p*=0.13 p*=0.71 p*=0.47
aP:::eo:;t 'IPI\I;[ersure sensitivity in the p*= 053 p*=0.78 p*=0.18 = 0.26
Present acoustic symptoms p*=0.75 p*=0.79 p*=0.7 p*=0.23

* p calculated by using U Mann-Whitney test

test was used. The Pearson correlation for
numerical variables was used to determine
the existence of correlations. For descriptive
variables, two-way tables were used, in which,
depending on the total number and expected
numbers, an appropriate test was selected
and the odds ratio for such a relationship
was determined.

Range of jaw movements

The study group and the control group were
homogeneous in terms of the range of man-
dibular movements. The exact results are
presented in Table. 2.

After statistical analysis, no differences
were found between the ranges of mandibular
movements or the current TMJ dysfunction
in people who had orthodontic treatment in
the past and people who did not use braces.
Also, these ranges of motion did not differ
significantly in people who had pressure

Orthodontic treatment

Completed orthodontic treatment, as mentio-
ned above, does not limit the ROM of the

mandible (Table. 2). It was also found that
there is no statistically significant difference

between the study group and the control group

in orthodontic treatment (p = 0.30), so it does

not predispose to TMJ dysfunction. There

is also no evidence of its effect on reducing

the threshold of pressure tenderness of the

neck muscles, which is presented in Table. 3.
Person with current dysfunction of the

temporomandibular joint has a chance of
lack of this parafunction at the level of 0.29%.

Algometer test

In the algometer measurements, no differ-
ences were found between the results of pres-
sure sensitivity tests on myofascial trigger
points and the occurrence of temporoman-
dibular joint dysfunctions, which is presented
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Table. 3 Correlation between an orthodontic treatment in the past and pressure sensitivity.

Group with orthodontic Group without orthodontic "

treatment in the past treatment in the past
Average left levator scapulae muscle 1.08 +(0.64) 1.03£(0.51) 0.37
Average right levator scapulae muscle 1.06 +(0.89) 1.28 +(0.58) 0.09
Average left trapezius muscle 1.16 +(0.66) 1.13+(0.44) 0.11
Average right trapezius muscle 1.20+(0.64) 1.16+(0.54) 0.50
Average left rectus capitis posterior major muscle 0.67 £(0.62) 0.80£(0.43) 0.14
Average right rectus capitis posterior major muscle  0.66 (0.56) 0.84+(0.52) 0.78
Average left sternocleidomastoid muscle point 1 0.55+(0.45) 0.68 £(0.31) 0.15
Average right sternocleidomastoid muscle point 1 0.66 +(0.58) 0.64 £(0.39) 0.11
Average left sternocleidomastoid muscle point 2 0.35+(0.34) 0.47 (0.27) 0.33
Average right sternocleidomastoid muscle point 2 0.52+(0.38) 0.54+(0.52) 0.12

*p calculated by using t student test
Table. 4 Pressure sensitivity of neck muscles- comparison of study and control group.
Study group Control group p*

Average left levator scapulae muscle 1.10+(0.69) 1.18+(0.67) 0.63
Average right levator scapulae muscle 1.18+(0.74) 1.47+(1.02) 0.22
Average left trapezius muscle 1.06 £ (0.64) 1.28+(0.59) 0.17
Average right trapezius muscle 1.04 +(0.56) 1.29+(0.62) 0.11
Average left rectus capitis posterior major muscle 0.86 +(0.64) 0.73+(0.57) 0.40
Average right rectus capitis posterior major muscle 0.81 +(0.65) 0.84+(0.59) 0.86
Average left sternocleidomastoid muscle point 1 0.71 +(0.43) 0.65 +(0.46) 0.58
Average right sternocleidomastoid muscle point 1 0.60 +(0.44) 0.77 £(0.61) 0.22
Average left sternocleidomastoid muscle point 2 0.48 +(0.34) 0.36 +(0.26) 0.12
Average right sternocleidomastoid muscle point 2 0.61 £(0.44) 0.49 +(0.38) 0.28

*p calculated by using t student test

in Table 4. These differences are also not
found in comparison to the measurements
of mandibular movements.

The presence of correlations between the
ranges of mandibular movements and the
results of tests using an algometer was also
checked. The mandibular abduction move-
ment shows a weak positive relationship
between the rectus capitis posterior major on
theleft side —8% and on the right side - 11%,
and between the sternocleidomastoid muscle
point 2 on the left side — 11% and on the right
side — 12%. The anterior movement of the

mandible shows a weak positive relationship

between the levator scapulae muscle on the

left 8% and the right 7%, sternocleidomastoid

point 1 on theleft 10% and right 7%, and trape-
zius on the left 7%. Lateral movement of the

mandible to the right shows a weak negative

relationship between the trapezius muscle

on the left 12% and the right 8%, the rectus

capitis posterior major on the left 8% and the

right 9%, and the sternocleidomastoid point 1

on the left 7% and right 9%. In contrast, lateral

movement to the left shows no correlation.
All results are presented in Table. 5.

www.ironsjournal.org
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Table. 5 Correlation between abduction and pressure sensitivity of neck muscles.

Abduction* Forward Lateral . _Lat_eral movement

movement* movement in left*  inright*
Left levator scapulae muscle 521%2052 fzi%%% fzz%%%ooos §Z== %%85
Right levator scapulae muscle EZZ%%GI fi%%‘; 522%2082 1?2== % t 3;1
Left trapezius muscle EZZ%%% 521%%‘}78 ?Zi%%% ol I?zi %0102 7
Right trapezius muscle 521%2072 EZZ(())?(,) ) 11322%% 21 f:: %%3;3
Left rectus capitis posterior major muscle EZZ%%% IPZZ% 10 z 521%%9003 IF‘)Z==%0110
Right rectus capitis posterior major muscle 521%0129 EZZ%%ZS EZZ%%%S) 1?21%%47
Left sternocleidomastoid muscle point 1 521%2092 II_’;:% 10 1 EZZ(())E(’) 207 Ezi%%‘;
Right sternocleidomastoid muscle point 1 521%2092 EZZ%%SI 11321%"6%2 E’ZZ%%ZQ
Left sternocleidomastoid muscle point 2 ?21%01019 II')ZZ%%ZO 521%1/)701 II-);: %00
Right sternocleidomastoid muscle point 2 ?21%01%6 fzi%%‘y 521%‘:) 709 1{’21%%75

*p calculated by using Pearson’s correlation

Discussion
Dysfunctions of the masticatory system are
becoming an increasingly common prob-
lem in dental and physiotherapeutic offices.
A lot of young people are starting to have
problems in this area. The literature gives
different frequencies of occurrence. Studies
by M. tapucet al. estimate that this problem
affects 72% of people aged 20-30 (kapucetal.,
2011).Inanarticle by De Kanter et al.,, during
a study on the Dutch population, they found
that 44.4% of the population showed clinical
signs and symptoms of TMJ dysfunction (De
Kanter et al., 1993). The results of our study
are comparable to the previously cited articles.
In the above studies, there was no statisti-
cally significant increase in cervical muscle
tenderness in people with TMJ dysfunc-
tion. The tenderness of these muscles may
have little importance for the diagnosis
of temporomandibular joint dysfunction,
as it occurs only in 3% of patients (Feren-
diuk et al., 2018). Some studies show even
lower tenderness of the cervical structures in
TMD patients compared to the control group
(Bragatto et al.,, 2016; da Costa et al., 2015;
Silveira et al., 2014; von Piekartz et al., 2016).

On the other hand, some researchers find
a correlation between TMD and painin the neck
muscles (Almoznino et al., 2020, 2019; Armijo-
Olivo and Magee, 2012; De Laat et al., 1998;
Ferreira et al., 2019; Miyake et al., 2004;
Stiesch-Scholz et al., 2003), especially with
increasing severity of TMJ symptoms (Cian-
caglini et al., 1999; Silveira et al., 2015). Some
studies, despite showing a strong correlation,
underline that the difference is so small that
cannot be stated the clinical significance
of these reports (Armijo-Olivo and Magee,
2012). Unfortunately, contemporary litera-
ture is not consistent on this subject and
does not draw uniform conclusions. This
may be due to large differences in the age
of the subjects, which may make it difficult
to draw the same conclusions, because, as
stated by R. Ciancaglini et al., the level of
pain in the neck muscles increases with age
(Ciancaglini et al., 1999).

The lack of correlation between neck
muscle tenderness and the presence of
temporomandibular joint dysfunction may
be because, according to the literature, the
presence of TMD does not affect the position
of the head and neck, which is confirmed by
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Iunes DH research et al., which used three
methods: photographic, radiographic and
visual (Dh et al., 2009), as well as research by
C. M. Visscher, in which the head position
in TMD and healthy people was compared
using photographic images in the sitting and
standing position as well as X-ray images (Viss-
cher et al., 2002). Also, studies by C. Rodolfo
Ray et al. examining the distance between CO
and Cl did not show any significant differ-
ences between women with TMD and the
control group (Raya et al., 2017). J. Hackney
in his research showed that people with
diagnosed TMJ dysfunction do not have
increased head protraction compared to
healthy people (Hackney et al., 1933). Based
on the cited articles, it could be hypothesized
that since the presence of TMJ dysfunction
does not affect the position of the head and
neck, the neck muscles remain in their physi-
ological position (they are not lengthened or
shortened) and are not subject to excessive
overload, which could manifest as excessive
tenderness, what should be checked in the
future. Further studies are necessary due
to the oddsin the literature. Some scientific
articles say that although there is no statisti-
cally significant difference in head position,
there are small differences between asymp-
tomatic and symptomatic people (L6pez-de-
Uralde-Villanueva et al., 2015) or even show
that head protraction is more common in
people with symptoms of TMJ dysfunction
(Uritani et al., 2014) and that the presence
of TMD is strongly correlated with neck
symptoms, including neck muscle tenderness
(De Laat et al.,, 1998; Kirveskari et al., 1988;
Silveira et al., 2015; Stiesch-Scholz et al., 2003).
Due to differencesin the current knowledge
on this subject, the authors cannot give a clear
reason for the lack of correlation between
neck muscle tenderness and the presence
of temporomandibular joint dysfunction.
They can only make a hypothesis and state
the need to confirm it in further research.
On the other hand, there is S6jka’s studies
which show that the majority of patients
didn't know that they have TMJ disorder but

by using axiographic recordings researchers
found significant asymmetry between the
right and left TMJ in Bennett's angle and move-
ment and also retrusion (Séjka et al., 2015).
Séjka’s studies also show that the incisal
ROM during the lateral movement on the
left is correlated with the one on the right
and conversely, correlations between the
condylar ROM of the left and right TMJ
during the abduction (Séjka et al., 2017). The
authors stated that the analysis of measur-
able parameters, function charts and clinical
findings are very helpful in the evaluation of
TMJ condition what can prove the significance
of the above parameters in the diagnosis of
TMD (Séjka et al., 2017, 2015).

The literature on the impact of orthodon-
tic treatment on the temporomandibular
joints is inconsistent. Some researchers are
inclined to a negative impact (Slami et al., 2006;
Tomasz et al., 2003) by increasing the num-
ber of functional disorders of the temporo-
mandibular joints in people with normal
and disturbed occlusion after orthodon-
tic treatment, especially with a fixed appli-
ance. Others are inclined to the effect of
reducing and eliminating the pathologi-
cal symptoms of TMD (Kijak et al., 2016;
Pawlaczyk-Kamieniska et al., 2012) because,
after orthodontic treatment, patients reported
areduction or disappearance of TMJ symp-
toms, which was also confirmed by objec-
tive tests (with the exclusion of acoustic
symptoms). There is also an opinion that an
orthodontic treatment neither prevents nor
increases the occurrences of TMJ dysfunc-
tions (Mohlin et al., 2004; Roda et al., 2007).
Our study showed no difference in the inci-
dence of temporomandibular joint dysfunc-
tion and orthodontic treatment.

In our studies, we did not show that mandib-
ular ROM limitation was more common in
people with TMJ dysfunction than in healthy
people, the same as in many other studies
(Miyake et al., 2004; Ohrbach et al., 2011;
Stiesch-Scholz et al., 2003). This fact is
confirmed by the contemporary literature,
which states that the limited range of
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mandibular movements is not a predispos-
ing factor for TMD (Ohrbach et al., 2013). Also,
no effect of orthodontic treatment on the
ranges of mandibular mobility was demon-
strated, which is confirmed by A. Ortega’s
research examining the condition before
and after orthodontic treatment, where no
restrictions were found in the ROM of the
mandible and no evidence of limiting the
ranges (Ortega et al., 2016).

Limitations

The above study had several limitations. Firstly,
the research group should have been larger
in order to obtain more definitive results. It
would also be worthwhile to include people
with more severe TMJ symptoms in the study.
In addition, more objective tools should be
used to assess the occurrence of temporoman-
dibular joint dysfunction, such as: face bow,
condylograph or a vision system examination.

Conclusions

1. Muscle tenderness of the cervical spine
muscles does not correlate with the oc-
currence of dysfunction of the temporo-
mandibular joints.

2. Excessive tenderness of the muscles of
the cervical spine can affect the range of
movements of the jaw.

3. There was no correlation found between
the completed orthodontic treatment and
the development of TMD.

List of abbreviations

TMJ - temporomandibular joint
TMD - temporomandibular disorder
ROM - range of motion

Declarations

Ethics approval and consent to participate
Bioethics Committee at the Medical University
of Karol Marcinkowski in Poznan approved
this study; Resolution No. 676/22.

Competing interests
The authors declare that they have no compet-
ing interests.

Funding

Not applicable Authors’ contributions D.C.
analysis and interpretation of data, performed
interview and examination, drafted the work
J.G. revised work, designed conception of arti-
cle, drafted the work.

REFERENCES

Almoznino, G., Zini, A., Zakuto, A., Zlutzky,
H., Bekker, S., Shay, B., Haviv, Y., Sharav, Y.,
Benoliel, R., (2020) ‘Cervical Muscle Tender-
ness in Temporomandibular Disorders and Its
Associations with Diagnosis, Disease-Related
Outcomes, and Comorbid Pain Conditions.’
J. Oral Facial Pain Headache 34, pp. 67-76.
Almoznino, G., Zini, A., Zakuto, A., Zlutzky,
H., Bekker, S., Shay, B, Haviv, Y., Sharav, Y.,
Benoliel, R., (2019) ‘Muscle tenderness score in
temporomandibular disorders patients: A case-
control study.’ J. Oral Rehabil. 46, pp. 209-218.
Armijo-Olivo, S., Magee, D., (2012) ‘Cervical
Musculoskeletal Impairments and Temporo-
mandibular Disorders.’ J. Oral and Maxillofacial
research 3(4).

Bragatto, M.M., Bevilaqua-Grossi, D., Regalo,
S.C.H., Sousa, J.D., Chaves, T.C., (2016) Asso-
ciations among temporomandibular disorders,
chronic neck pain and neck pain disability in
computer office workers: a pilot study.’ J. Oral
Rehabil. 43, pp. 321-332.

Ciancaglini, R., Testa, M., Giovanni, R., (1999)
Association of neck pain with symptoms of
temporomandibular dysfunction in the gen-
eral adult population.’ Scand. J. Rehab. Med.
31, pp. 17-22.

daCosta,D.R.A.,de Lima Ferreira, A.P., Pereira,
T.A.B., Porporatti, A.L., Conti, P.C.R., Costa,
Y.M., Bonjardim, L.R., (2015) ‘Neck disability
is associated with masticatory myofascial
pain and regional muscle sensitivity.” Arch.
Oral Biol. 60, pp. 745-752.

Darlow, L.A., Pesco, J., Greenberg, M.S., (1987)
‘The relationship of posture to myofascial pain
dysfunction syndrome.’ J. Am. Dent. Assoc.
114, pp. 73-75.

De Kanter, R.J.A.M., Truin, G.J., Burgersdijk,
R.CW., Van't Hop, M.A., Battistuzzi, P.G.E.C.M.,
Kalsbeek, H., Kayser, A.F., (1993) ‘Prevalence

Issues of Rehabilitation, Orthopaedics, Neurophysiology and Sport Promotion — IRONS



Dominika Chrzgszcz et al.: Correlation between cervical spine muscle disorders and the occurrence of symptoms...

in the Dutch Adult Population and a Meta-
analysis of Signs and Symptoms of Tem-
poromandibular Disorder.’ J. Dent. 72, pp.
1509-1518.

DeLaat, A., Meuleman, H., Stevens, A., Ver-
beke, G., (1998) ‘Correlation between cervical
spine and temporomandibular disorders.’
Clin. Oral Investig. 2, pp. 54-57.

Dh, 1., Lcf, C., As, O., (2009) ‘Craniocervical
posture analysis in patients with temporo-
mandibular disorder.’ Rev Bras Fisioter. 13,
pp. 89-95.

Ferendiuk, E., Pihut, M., Gérecka, M., (2018)
‘Functional disorders of the masticatory organ
as a pain factor in the craniofacial region.’
Dent. Forum 45, pp. 49-58.

Ferreira, M.P., Waisberg, C.B., Conti, P.C.R.,
Bevilaqua Grossi, D., (2019) ‘Mobility of the
upper cervical spine and muscle performance
of the deep flexors in women with temporo-
mandibular disorders.’ J. Oral Rehabil. 46,
pp.1177-1184.

Gawda, P., Gawda, J., Michalik, J., Stepien,
M., Suwata, M., Smolka, J., Skublewska-
Paszkowska, M., Ginszt, M., Lukasik, E.,
(2016) Assessment of the efficacy of trigger
point therapy of the trapezius muscle using
superficial electromyography in patients
with temporomandibular joint pain.’ Forum
Ortod. 12, pp. 8-14.

Hackney, J., Bade, D., Clawson, A., (1933)
‘Relationship between forward head posture
and diagnosed internal derangement of the
temporomandibular joint.’ J Orofac Pain 7(4),
pp. 386-390.

Kijak, E., Fraczak, B., Rucinska-Grygiel, B.,
(2016) ,Wptyw leczenia ortodontycznego na
jakos¢ toréw ruchéw zuchwy w badaniach
instrumentalnych T-scan i Zebris JMA”. Dent.
Forum 44, s. 45-52.

Kirveskari, P., Alanen, P., Karskela, V., Kait-
aniemi, P., Holtari, M., Virtanen, T., Laine,
M., (1988) Association of functional state
of stomatognathic system with mobility of
cervical spine and neck muscle tenderness.’
Acta Odontol. Scand. 46, pp. 281-286.
Kirveskar, P., Alanen, P., Karskela, V., Kait-
aniem, P., (1988) ‘Craniocervical and Cervical

Spine Features of Patients with Temporoman-
dibular Disorders: A Systematic Review and
Meta-Analysis of Observational Studies.’ J.
Clin. Med. 9 (2806).
Lopez-de-Uralde-Villanueva, I., Beltran-Ala-
creu, H., Paris-Alemany, A., Angulo-Diaz-Par-
reio, S., La Touche, R., (2015) ‘Relationships
between craniocervical posture and pain-
related disability in patients with cervico-
craniofacial pain.’J. Pain Res. 8, pp. 449-458.
Eapué, M., Golebiewska, M., Kondrat, W.,
(2011) ,Czestos¢ wystepowania i diagno-
styka dysfunkcji narzqdu zucia u pacjentéow
w wieku 20-30 lat”. M. Stom. 2,s. 12-18.
Mivyake, R., Ohkubo, R., Takehara, J., Morita,
M., (2004) ‘Oral parafunctions and associa-
tion with symptoms of temporomandibular
disorders in Japanese university students.’
J. Oral Rehabil. 31, pp. 518-523.

Mohlin, B.O., Derweduwen, K., Pilley, R.,
Kingdon, A., Shaw, W.C., Kenealy, P., (2004)
‘Malocclusion and Temporomandibular Disor-
der: A Comparison of Adolescents with Moder-
ate to Severe Dysfunction with those without
Signs and Symptoms of Temporomandibular
Disorder and Their Further Development to 30
Years of Age.’ Angle Orthod. 74, pp. 319-327.
Ohrbach, R., Bair, E., Fillingim, R.B., Gonzalez,
Y., Gordon, S.M., Lim, P.-F., Ribeiro-Dasilva,
M., Diatchenko, L., Dubner, R., Greenspan,
J.D.,Knott, C., Maixner, W., Smith, S.B., Slade,
G.D.,(2013) ‘Clinical Orofacial Characteristics
Associated with Risk of First-Onset TMD: The
OPPERA Prospective Cohort Study.’ J. Pain
14, pp. 33-50.

Ohrbach, R., Fillingim, R.B., Mulkey, E., Gon-
zalez, Y., Gordon, S., Gremillion, H., Lim, P.-F.,
Ribeiro-Dasilva, M., Greenspan, J.D., Knott,
C., Maixner, W., Slade, G., (2011) ‘Clinical
Findings and Pain Symptoms as Potential
Risk Factors for Chronic TMD: Descriptive
Data and Empirically Identified Domains
from the OPPERA Case-Control Study.’ J.
Pain 12, pp. 27-45.

Oleszek-Listopad, J., Robak, B., Szymanska,
J.,(2019) ,Etiologia i epidemiologia dysfunkcji
uktadu ruchowego narzqgdu zZucia”. Hygeia
Public Health 54(2), s. 92-96.

www.ironsjournal.org

17



Dominika Chrzgszcz et al.: Correlation between cervical spine muscle disorders and the occurrence of symptoms...

Ortega, A., Pozza, D., Rodrigues, L., Gui-
maraes, A., (2016) ‘Relationship Between
Orthodontics and Temporomandibular Dis-
orders: A Prospective Study.” J. Oral Facial
Pain Headache 30, pp. 134-138.

Panek, H., Spikowska, J., (2009), Wptyw stresu
i cech osobowosci na dysfunkcje skroniowo-
zuchwowe i bruksizm na podstawie piSmien-
nictwa i badan wtasnych”. Dent. Med. Probl],
46(1),s.11-16.

Pawlaczyk-Kamienska, T., Olszewska, A.,
Borysewicz-Lewicka, M., (2012) ,Ocena
wystepowania zaburzen czynnosci stawu
skroniowo-zuchwowego i potrzeb leczenia
ortodontycznego u 12-letnich dzieci”. Dent.
Med. Probl. 49(2), s. 184-188.

Raya, C.R., Plaza-Manzano, G., Pecos-Martin,
D., Ferragut-Garcias, A., Martin-Casas, P.,
Gallego-Izquierdo, T., Romero-Franco, N.,
(2017) Role of upper cervical spine in temporo-
mandibular disorders.’ J. Back Musculoskelet.
Rehabil. 30, pp. 1245-1250.

Roda, R.P,, Bagan, JV,, Fernandez, J.M.D.,
Bazan, S.H., Soriano, Y.J., (2007) ‘Review of
temporomandibular joint pathology. Part I:
Classification, epidemiology and risk factors.’
Med Oral Patol Oral Cir Bucal. 12, pp. 292-298.
Silveira, A., Armijo-Olivo, S., Gadotti, I.C.,
Magee, D., (2014) ‘Masticatory and Cervical
Muscle Tenderness and Pain Sensitivity in
a Remote Area in Subjects with a Temporo-
mandibular Disorder and Neck Disability.’
J. Oral Facial Pain Headache 28, pp. 138-146.
Silveira, A., Gadotti, I.C., Armijo-Olivo, S.,
Biasotto-Gonzalez, D.A., Magee, D., (2015)
Jaw Dysfunction Is Associated with Neck
Disability and Muscle Tenderness in Subjects
with and without Chronic Temporomandibu-
lar Disorders.’ BioMed Res. Int. 2015, pp. 1-7.
Slami, D., Matthews-Brzozowska, T., To-
masz, M., (2006) ,Ocena czynnosci stawéw
skroniowo-zuchwowych w aspekcie okluzji
u pacjentéw bez wady zgryzu i po leczeniu
ortodontycznym aparatem statym”. Dent.
Med. Probl. 43(3), s. 390-393.

Sdjka, A., Huber, J., Kaczmarek, E., Hedzelek,
W., (2017) ‘Evaluation of Mandibular Movement
Functions Using Instrumental Ultrasound

System: Mandibular Movement Analysis." J.
Prosthodont. 26, pp. 123-128.

Sdjka, A., Huber, J., Kaczmarek, E., Hedzelek,
W., (2015) Ascertaining of temporomandibular
disorders (TMD) with clinical and instrumen-
tal methods in the group of young adults.’
J. Med. Sci. 84, pp. 20-26.

Sadjka, A., Stelcer, B., Roy, M., Mojs, E.,
Prylinski, M., (2019) ‘Is there a relationship
between psychological factors and TMD?’
Brain Behav. 9.

Stiesch-Scholz, M., Fink, M., Tschernitschek,
H., (2003) ‘Comorbidity of internal derange-
ment of the temporomandibularjoint and silent
dysfunction of the cervical spine: Craniocer-
vical and temporomandibular dysfunction.’J.
Oral Rehabil. 30, pp. 386-391.

Tomasz, M., Maslanka, T., Kawala, B., Mat-
thews, T., (2003) ,,Analiza czynnosciowa
okluzji u pacjentéw po leczeniu aparatami
statymi”. Dent. Med. Probl. 40(1), pp. 85-88.
Uritani, D., Kawakami, T., Inoue, T., Kirita,
T.,(2014) ‘Characteristics of Upper Quadrant
Posture of Young Women with Temporoman-
dibular Disorders.’ J. Phys. Ther. Sci. 26, pp.
1469-1472.

Visscher, C.M., De Boer, W., Lobbezoo, E.,
Habets, L.L.M.H., Naeije, M., (2002) ‘Is there
a relationship between head posture and
craniomandibular pain?’ J. Oral Rehabil. 29,
pp. 1030-1036.

von Piekartz, H., Pudelko, A., Danzeisen, M.,
Hall, T., Ballenberger, N., (2016) ‘Do subjects
with acute/subacute temporomandibular
disorder have associated cervical impair-
ments: A cross-sectional study.” Man. Ther.
26, pp. 208-215.



