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ABSTRACT

Changes in head and neck posture may affect the function of the jaw and masticatory muscles, as well as the range of
motion of the neck and the activity of the cervical muscles in temporomandibular disorder (TMD) patients. This systematic
review was performed according to Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA)
guidelines. A comprehensive literature search was carried out using the advanced features of PubMed, ResearchGate,
Cochrane Library, Scopus, and Google Scholar databases. “Cervical spine”, “temporomandibular joint”, and “pain” are
the keywords that were used in the search strategy.

A total of 273 articles were included in the title and abstract screening. After the eligibility process, 52 records were
obtained, and the full texts of the related studies were read. Finally, a total of 6 articles fulfilled all necessary inclusion
criteria in this systematic review. A total of 417 patients were potential participants in TMD-related clinical trials, of which
302 patients were included in intervention groups. Decreased side flexion, increased TMD-related pain intensity, a higher
number of active trigger points in masticatory and cervical muscles, and reduced CO-C1 distance were found to

significantly impact TMJ-related cervical abnormalities.

Key words: Cervical spine abnormalities, Temporomandibular joint, Internal disorders, Relationship, Craniocervical

mandibular system.

Introduction

Temporomandibular disorders (TMDs) are a group of
discases that affect the masticatory muscles, the
temporomandibular joints (TMJs), and the structures around
them [1]. The "craniocervical-mandibular system," which
consists of the temporomandibular joint, the masticatory
muscles, and ligaments connecting the temporomandibular
joint and the cervical region, is a functional unit that has yet
to be fully understood [2]. However, this biomechanical
interaction may play a role in the functional reliance
between the cervical and masticatory systems [3]. Studies
have covered the tight connection between TMD and
cervical diseases many times [4, 5]. Changes in head and
neck posture may affect the function of the jaw and
masticatory muscles, as well as the range of motion of the
neck and the activity of the cervical muscles in TMD
patients [4]. TMD symptoms can co-occur with other
conditions such as neck and shoulder pain and related
headaches [5].

One of today's most prevalent medical problems is back
pain. Back pain symptoms may manifest due to several
pathologies and reasons [6]. According to the literature,
43% of women and 30% of men have had neck pain at some
point in their lives, and the pain intensity becomes worse as
people get older [7]. Speaking about TMD, the risk is more

than twice as high for women than for men. However,
additional equally crucial factors that have been recently
described in the literature must also be taken into
consideration. These include self-rated general health
conditions, general chronic pain disorders, age, study site,
ethnicity, psychosocial factors, and genetic factors [8].
Other sources state that the prevalence of chronic TMD is
1.6% (men 1.3%, women 1.8%), and chronic TMD persists
to negatively impact the quality of life [9].

To assess the functional and dysfunctional components of
the craniocervical mandibular system, anatomical links
among the studied structures are examined because it is
impossible to capture functions in real-time as they are
performed [10]. Numerous investigations have established a
connection between the cranial area, the temporomandibular
joint, the cervical spine, and the hyoid bone in terms of both
morphological and functional relationships [11, 12]. Neck
pain and headaches are frequently accompanied by
temporomandibular problems [5]. The link between TMD
and alterations in head and neck posture is still debatable
and uncertain, which is why it has been decided to check on
the relationship between cervical spine abnormalities and
TMIJ dysfunctions [13].

Materials and Methods
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This systematic review was performed according to

Preferred Reporting Items for Systematic Review and Meta-

Analyses (PRISMA) guidelines [14]. The authors registered

the protocol in the International Prospective Register of

Systematic Reviews under the number CRD42022330126.

The following PICO strategy was established:

e The participants (P) — individuals
dysfunction;

e the intervention (I) — not present;

e the comparison (C) — cervical spine abnormalities and
TM]J dysfunction;

e the outcomes (O) — pain intensity, TMJ functionality,
range of motion in the cervical spine.

with TMJ

The PICO question leading the review was: “Are there any
relations between cervical spine abnormalities and TMJ
dysfunctions?”

Search strategy

A comprehensive literature search was carried out using the
advanced features of PubMed, ResearchGate, Cochrane
Library, Scopus, and Google Scholar databases. “Cervical
spine”, “temporomandibular joint”, and “pain” are the
keywords that were used in the search strategy. The
literature search was restricted to articles written in English
language and published within the past 5 years, from July
2017 to 2022. No search limitations concerning publication
country or status were applied.

Selection criteria

The inclusion criteria included randomized controlled trials,
as well as comparative, observational, retrospective studies,
single-blinded, split-mouth randomized studies, and
controlled clinical trials, in adult patients that compared the
relationship of cervical spine abnormalities and TMJ
disorders. The patients were older than 18 years old,
complained of chronic orofacial pain, and were diagnosed
with TMDs.

Exclusion criteria

e Any other types of studies (case reports, animal
research, systematic reviews, or meta-analyses);

e Studies that analyzed the relationship between TMJ
disorders and other segments of the spine;

e Patients with a history of craniofacial and cervical
trauma or surgery in the orofacial area;

e Presence of immune disease, systemic and/or localized
inflammation, or infection;
Previous or undergoing orthodontic treatment;
Regular intake of medications that could affect clinical
parameters.

Quality assessment

The Cochrane Collaboration tool for assessing the risk of
bias was used to evaluate the quality of the selected studies.
A total of seven domains were analyzed: random sequence
generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and other potential threats
to validity. Each component was classified as low-risk,
unclear-risk, or high-risk.

Results and Discussion

Study selection

The electronic and manual search of the literature yielded
317 articles, of which 41 were duplicates and were excluded.
A total of 273 articles were included in the title and abstract
screening. After the eligibility process, 52 records were
obtained and the full texts of the related studies were read.
Finally, a total of 6 articles fulfilled all necessary inclusion
criteria in this systematic review (Figure 1). The included
studies were quantitatively and qualitatively analyzed. The
main characteristics of included studies are summarized in
Table 1.

Records Records Records Records Records
identified identified identified identified identified
through through through through through
PubMed ResearchGate Cochrane Scopus Google
database database Library database Scholar
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Ll 1 1
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title and abstract screening
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I S
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Full-text articles
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Figure 1. PRISMA flow chart.
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Table 1. Characteristics of included studies.
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Hyoid él’j;;‘)t 15(45%) 18 (55%) ;
bone —— 5t09
position I(’Irl‘iszeg)t 14 (54%) 12 (46%) -
Absent
Craniocerv  (n=33) 18 (55%) 13 (39%) 2 (6%)
ical angle —— 5t09
value Present 0, 0, 0,
(n=26) 12 (46%) 13 (50%) 1 (4%)
_ . cerTMD
CG (n=45) mTMD (n=26) (n=49) P value
CMO (mm) 45.0+59 442+72 41.0+7.4 0.016 *
MMO (mm) 453 +5.1 457+ 6.6 42.8+6.8 0.021 *
VAS from TMD 0 5.12+247  6.78£2.75 <0.001 ***

Number of active
trigger points in 0 1.65+1.32 247+1.60 <0.00] ***
masticatory muscles

Number of active

trigger points in 0 1.I5+£1.76  5.10£3.18 <0.001 ***

cervical muscles

Number of latent

trigger points in 0 0.62+0.85 0.71+1.15 0.096
masticatory muscles

pain
26 patients with myofascial TMD (mTMD);

49 patients with both myofascial TMD and cervical pain
(cerTMD)

RDC/TMD

Hong et al. (2019) [20]

Number of latent
trigger points in 0 0.04+0.30 1.04+1.93 <0.00] ***
cervical muscles

C0-C1 distance 263 +8.3 25.8+8.4 223+6.6 0.019 *

points in masticatory/cervical muscles
NM

CMO, MMO, VAS from TMD, number of active/latent trigger

45 patients, who showed no signs of myofascial TMD or cervical

C1-C2 distance 39.6 £8.9 329+8.1 31.3+£9.9 <0.001 ***

RDC/TMD: Research Diagnostic Criteria for Temporomandibular Disorders; MMO: maximum mouth opening; CMO: comfortable mouth opening; MOL:
mouth opening limitation; VAS: visual analog scale; NM: not mentioned; PPT: pressure pain threshold; temp: temporalis; mass: masseters.

*Significant difference (P<0.05)

** P<0.01)

*** P<0.001

1 — Differences between groups were tested with a t-test.

2 — Differences between groups were tested with a chi-square test.

a — values represented median (minimum-maximum)

b — values represented mean + standard deviation
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Risk of bias within the studies
All 6 included studies were evaluated qualitatively by the
tools of Cochrane Collaboration for the risk of bias (Figure

Calixtre ef al.

+
+
.1-
+

2018 113 i
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Hong et al.
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+
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Random sequence generation (selection bias) | I
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e biag)

Blinding of outcome assessment (detection bias) | | |

Blinding of participants and personne] ()

Incomplete outcome dzta (armition biss) [ s
Selective reparting (reporting i) | [ Il
Other bizs | |
——————
0% 8% % % 100%

|D Low risk of bias [] Uncjearrisk ofbias [ Hizhrisk ofbias

b)
Figure 2. Risk of bias assessment of included studies in
the review. a) Risk of bias summary; b) Risk of bias

graph. Symbols. (+): low risk of bias; (?): unclear risk of
bias; (-): high risk of bias

Clinical characteristics of TMD patients

A total of 417 patients were potential participants in TMD-
related clinical trials, of which 302 patients were included in
intervention groups. TMJ dysfunctions were diagnosed
according to the Research Diagnostic Criteria for
Temporomandibular  Disorders (RDC/TMD) method.
RDC/TMD is a widely used diagnostic method for TMD
assessment and it is conducted of two components: Axis I,
which is used for a clinical and radiographic evaluation of
myofascial pain, disc displacement, arthralgia, arthritis,
arthrosis, and Axis II, for psychologic status and pain-
related disability [21, 22]. Disorders, such as orofacial
myalgia or myofascial pain, disc displacement with
reduction, decreased jaw movement amplitudes and side
flexions to both sides, the presence of cracking or crackling
of the movement, arthralgia, osteoarthrosis, were considered
as TMJ-related disorders [15-20].

Clinical assessment between TMD and cervical spine
abnormalities

A study by Calixtre ef al. [16] observed 61 women patients
who were randomly selected for interventional (IG) and
control groups (CG). The IG received 10 sessions of
physiotherapy over 5 weeks, twice a week within at least 48
hours apart. The following outcomes were divided into
primary and secondary (pain sensitivity and functionality)
outcomes. Orofacial pain intensity has significantly
decreased (P<0.05) only in the IG after 5 weeks of treatment
aimed at the upper cervical spine compared with the CG. A
significant interplay (P<0.05) in headache impact according
to HIT-6 was observed in the IG group in both time frames.
No statistically significant effect was obtained for PPT of
the masticatory and temporal muscles after the treatment.

Giacomo et al. [19] used the integrated DC/TMD according
to the presence or not of dysfunctions of TMJ to divide
patients into two subgroups. A study group consisted of
patients with the following disorders, disc displacement
with reduction, myalgia, and myofascial pain, subluxation,

headache associated with TMD, arthralgia, and
osteoarthrosis. To evaluate the relationship between TMD
and cervical spine abnormalities, cephalometric assessment
of CO-C1 and C1-C2 distance value, hyoid bone position,
and craniocervical angle value was used. No statistically
significant difference between the decrease or increase of
ANB value in both groups was found.

In a study by Benlidayi et al. [18] 60 patients with TMD and
with the presence or not of neck pain were evaluated
according to the RDC/TMD. A significant difference
between the results was found only among patients with
neck pain. TMD-related masticatory efficiency (P<0.01),
pain score (P<0.05), and depression score (P<0.01) were
significantly higher in patients with neck pain compared to
patients without neck pain. Additionally, side flexion to both
sides was significantly lower (P<0.01) in patients with neck
pain compared to patients without neck pain. However,
functional limitation, disability points, C2-C7 angle,
flexion, extension, and rotation to both sides showed no
statistically significant difference between patients with or
without neck pain, thus TMJ dysfunctions were not
correlated with cervical abnormalities.

Hong et al. [20] classified patients into three groups:
patients with no signs of TMD (control group), patients with
myofascial TMD (mTMD), and patients with both
myofascial TMD and cervical pain (cerTMD). The
comfortable and maximum mouth opening was significantly
decreased in the cerTMD group compared to the control and
mTMD groups (P<0.05). TMD-related pain intensity and
the number of active trigger points in masticatory and
cervical muscles were considerably higher in the cerTMD
group compared to the control and mTMD groups
(P<0.001). The distance of the cranium-atlas (C0-C1) and
atlas-axis (C1-C2) were measured to assess the head and
neck posture [23]. A significant decrease in the distance of
C0-C1 and C1-C2 was observed in both mTMD and
cerTMD groups (P<0.05 and P<0.001 respectively), but the
lowest distance was found in the cerTMD group. The
reduction of the C0-C1 distance indicates posterior rotation
of the cranium.

A study by Wiest ef al. [17] divided 71 patients into three
groups: without TMD, with low TMD, and with moderate
TMD. The previously mentioned group had a significantly
higher cervical lordosis and dorsal kyphosis angle (P<0.05)
compared to the group without TMD and the group with low
TMD. It was presented as a weak and significant correlation
with the severity of TMD. No statistically significant
difference between head position angle and lumbar lordosis
angle was observed in cervical spine abnormalities and
TMD.

In a study by Kim et al. [15] a total of 43 patients clinically
diagnosed with TMD obtained a conservative treatment for
more than one year. The presence of fusion abnormalities,
posterior arch deficiency (PAD), or the presence of both
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abnormalities was considered as upper cervical spine
abnormalities. An increased comfort and maximum range of
mouth opening after treatment was found in all three groups,
however, a significantly improved result was observed in
the PAD group (P<0.05). The mouth opening limitation
ranges have significantly enlarged after the treatment in the
PAD and the presence of any abnormalities of TMJ groups
(P<0.05). The decrease in pain on masticatory muscle
palpation after the treatment in the two groups did not show
a significant difference, however, a positive response was
observed in the PAD group after the treatment (P=0.014).
No statistically significant correlation was found in pain
intensity, pain on opening, or capsule palpation between
groups after the treatment.

Statistical analysis

Firstly, a systematic review and meta-analysis (qualitative
and quantitative analysis) were planned. No quantitative
analysis (meta-analysis) could be performed due to the high
heterogeneity of the data. As a result, the systematic review
only conducted a descriptive analysis of the retrieved
information, without a quantitative assessment, to identify
and analyze relevant data for statistical significance.
Statistical data was expressed using the mean and standard
deviation (M + SD).

The goal of this systematic review was to assess the
relationship between cervical spine abnormalities and TMJ
dysfunctions, and to examine the functional and
dysfunctional components of the craniocervical mandibular
system. 8 articles were selected for this review according to
predefined eligibility criteria. Due to the high
methodological heterogeneity between the studies, the
meta-analysis was not performed. However, the qualitative
analysis revealed that decreased side flexion [18], TMD-
related pain intensity, the higher number of active trigger
points in masticatory and cervical muscles, reduction of CO-
C1 distance [20], higher cervical lordosis and dorsal
kyphosis angle [17] can significantly impact TMD related
cervical abnormalities, as well as a 1-year conservative
treatment can significantly reduce the TMD related
symptoms [15].

Walczynska-Dragon et al. [24] study, along with clinical
follow-up, indicates a high frequency of TMD coexisting
with cervical spine pain. The key finding from the described
study is the significant improvement in range of motion
(ROM) in the cervical spine and the elimination of cervical
spine pain experienced by subjects in the experimental
group. Based on these study results, it becomes evident that
interdisciplinary =~ cooperation = among  orthopedists,
laryngologists, neurologists, and dentists is necessary and
essential.

The presented study did not evaluate cervical spine
abnormalities and TMJ dysfunctions in relation to bruxism.
However, according to Piekartz, H.v., et al. [25], their study
revealed that female subjects with bruxism have more

features of myofascial TMD according to the DC/TMD
consortium criteria. However, it is important to note that
their study did not make direct observations regarding the
relationship between bruxism and TMD. Nonetheless, the
research findings demonstrated that bruxism and the
severity of TMD are independent predictors for pain and
cervical disability, as assessed by the Neck Disability Index
(NDI) score. Interestingly, the study also found that physical
measurements showed a strong relationship with pain
variables, but not with variables related to ROM. These
findings hold significance for clinical practice, suggesting
that clinicians may encounter painful cervical clinical tests
in individuals with bruxism, which may not be directly
attributed to problems in the craniocervical region due to a
lack of cervical impairments.

However, in our study, the treatment effects were not
directly observed. It is important to note that Calixtre LB e?
al. [26], research has provided valuable insights. According
to their findings, compared to the baseline, a significant
improvement in myofascial pain and mouth opening was
observed following manual therapy treatment in cases with
myogenous-TMD. The short-term analysis of existing data
suggests that manual therapy is an effective treatment option
for TMD. Specifically, mobilization and manipulation of the
upper cervical spine were found to be preferable approaches.
However, it is important to acknowledge that there is limited
high-quality evidence available to determine the optimal
procedure or combination of manual therapy approaches
and treatment duration for TMD conditions. A similar
statement is made by Alan C. Lam et al. [27], who state that
the current understanding of TMD lacks a standardized
treatment approach, leading clinicians to employ a
multimodal care strategy encompassing education, exercise,
and manual therapy. In this regard, clinicians often view the
cervical spine as a potential source of TMJ symptoms.
Previous systematic reviews, including those conducted by
Alan C. Lam et al. [27], have investigated the efficacy of
various cervical manual therapy techniques for TMJ
dysfunction, such as myofascial release targeting the
masticatory and cervical muscles,
mobilization/manipulation of the cervical and thoracic
spine, and combined interventions. Furthermore, TMJ
dysfunction has been associated with poor quality of sleep
and exposure to stressful life events, particularly when
muscular pain is involved. Clinical heterogeneity among
trials may arise from factors such as psychological overlay,
chronic stress, pain duration, and patient-specific beliefs and
expectations regarding care. This heterogeneity may have a
greater impact on subjective outcomes, which could explain
the variability observed in subjective pain ratings and
pressure pain thresholds (PPTs) of the masseter and
temporalis muscles compared to measurements of maximal
mouth opening. Nevertheless, despite small effect sizes and
substantial heterogeneity, meaningful effects can still be
derived from specific interventions.
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Conclusion

This systematic review aimed to investigate the relationship
between cervical spine abnormalities and
temporomandibular joint (TMJ) dysfunctions. Decreased
side flexion, increased TMD-related pain intensity, a higher
number of active trigger points in masticatory and cervical
muscles, and reduced CO0-C1 distance were found to
significantly impact TMJ-related cervical abnormalities.
Additionally, conservative treatment over one year showed
significant improvement in TMJ symptoms. These findings
highlight the complex interplay between the cervical spine
and TMJ and emphasize the need for interdisciplinary
collaboration in managing patients with TMD and cervical
spine pain. Further research is warranted to explore the
influence of bruxism on TMD and cervical dysfunction.
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