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Abstract
Background: Temporomandibular joint (TMJ) pain refers to pain of muscles in the orofacial region. There are 

significantly higher proportion of signs and symptoms of Temporomandibular disorder (TMD) in those whom had both 
jaw and neck/shoulder muscles tenderness. The objective of this cross-sectional study was to evaluate the existence 
and the relationship between Temporomandibular disorders and neck pain and the effect of neck treatment in improving 
the symptoms and signs of the disorder. 

Method: 39 patients were included in our study. All were examined and treated for Temporomandibular disorder 
as first line, then referred to rheumatologist for cervical spine assessment and neck treatment as second line of 
management. 

Result and Conclusion: about 88.2% of patients, presented complaining of Temporomandibular disorder 
symptoms had neck pain concomitantly and a significant improvement in neck pain was noticed when treating the 
Temporomandibular joint (P=0.001). The Temporomandibular joint symptoms were also significantly improved when 
neck is treated (P<0.001). Moreover and interestingly, 100% of those who did not report pain in the Temporomandibular 
joints, but presented only with clicking, had reported pain in the neck at presentation. Clicking in one or both 
Temporomandibular was reported in 56.7% of patients presented with pain in both neck and the temporomandibular 
joint .The study concluded that disorders of Temporomandibular Joint and neck are significantly related to each other. 
Pathology in one can influence the pathology in the other same as treatment of each of them shows improvement of 
the other as well. Although the result of this study is significant, but to provide evidence-based criteria for the clinician 
and for more understand cause and effect relationship, a more stratified, randomized control trail is needed to support 
involving cervical spine by physiotherapy.

Keywords: Temporomandibular disorder; Cervical spine; 
Temporomandibular join

Abbreviations: TMJ: Temporomandibular Joint, TMD: 
Temporomandibular Disorder, C: Cervical spine vertebra, OA: 
Osteoarthritis, CS: Cervical Spine, RDC/TMD (Research Diagnstic 
Criteria for Temporomandibular Disorder), DC: Diagnostic Criteria

Introduction
Temporomandibular disorders (TMD) are defined by the 

American Academy of Orofacial Pain as a collective term for a number 
of clinical problems involving the masticatory musculature, the 
temporomandibular joints (TMJs), and their associated structures. 
This dysfunction impairs chewing, swallowing, and speaking, and the 
main signs are joint noises, reduced range of motion, and mandibular 
deviation during TMJ function [1]. It is distinguished from mayofacial 
pain which has been reorganized in the new DC/TMD (Diagnostic 
Criteria for Temporomandibular Disorders) into myalgia (muscle pain 
disorders) and myofascial pain with referral [2]. The jaw is an essential 
part of the human motor system with a close relationship with the head-
neck motor system [3,4]. The prevalence of masticatory dysfunction 
may be about 45% in the population although only half of these patients 
report symptoms [5]. According to the National Institute of Dental 
and Craniofacial Research the prevalence of TMD is between 5% and 
12%. The prevalence rates of TMJ disorders are higher among younger 
persons. TMJ disorders are at least twice as prevalent in women as men 
[6]. Patients with musculoskeletal pain and dysfunction are likely to 
present in association signs and symptoms of cervical involvement 
[4,7,8]. Researchers have embarked on the impact of disorders in the 

“upper quarter” on body posture and pain experienced in various areas 
of the body [9], and many studies have found a relationships between 
the presence of signs and symptoms in the jaw region and in the neck/
shoulder area [10]. A high proportion of signs and symptoms of TMD 
was noticed in patients with both jaw muscle tenderness and neck/
shoulder muscle tenderness [11]. Physiological and anatomical data 
establishes the existence of close links between the masticatory system 
and the cervical spine [5]. Interdependence between the cervical 
and the trigeminal sensory-motor systems has been hypothesized 
as an explanation for this relation [4,12]. The TMJ is a load-bearing 
joint and bruxism loads the joint excessively. An oral appliance helps 
to control bruxism. However, not all patients respond favorably, this 
could be explained by cervical spine involvement. Decreasing the 
intensity of bruxism by managing cervical spine disorders reduces pain 
that originates from arthrogenous involvement [13]. Bruxism is more 
common in patients who have mayo facial pain in the masticatory and 
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cervical spine muscles. Patients who have TMDs report neck symptoms 
more frequently [14]. It is pointed out by many authors that pain in 
the upper quarter and masticatory motor system may be caused by 
cervical spine disorders and vice versa [10]. According to literature, 
cervical spine as a predisposing, factor to masticatory muscle pain is 
highlighted in the following theories [13] first is that an afferent input 
associated with neck pain converges onto trigeminal motor neurons 
in the trigemino cervical nucleus, results in an increase in masticatory 
muscle hyperactivity and pain [15]. The second theory suggests that the 
masticatory muscles contract in response to the contraction of cervical 
spine muscles. A synergistic relationship between the cervical spine 
and the muscles of mastication is observed with jaw and neck muscles 
during normal activities involving chew, talk, and yawn. Reciprocal 
innervations of opposing muscles have been demonstrated as agonistic 
and antagonistic [16], an increased muscle tension in the upper quarter 
leads to compensatory changes in the spinal region so as to correct 
the posture [17,18]. Occlusion can be an extension of general postural 
control; it is a part of a complete system of bones, muscles, and joints. 
Occlusion must be synchronized with healthy mandibular function as 
it relates to a healthy head position and by extension a healthy posture 
[19]. The last explanation is that neck pain makes the patients to bruxes 
this may be exacerbated by patient response to neck pain [13]. Neck 
pain refractory to appropriate conventional therapy may respond to 
dental procedures ranging from occlusal restoration, use of a removable 
intraoral splint or reshaping of one or more teeth [4]. The purpose of 
this study is to evaluate the relationship between TMD and neck pain, 
and the influence of neck treatment on TMD. Although neck pain is one 
of the criteria to diagnose TMD according to the RDC/DMT Research 
Diagnostic Criteria for Temporomandibular Disorders [20], still there is 
shortage in evidence in the assessment and in supporting the inclusion 
of neck treatment in the TMD treatment protocol. Understanding and 
investigating the cause/ effect relation between cervical spine disease 
and TMD will influence the treatment plan of TMD and encourage the 
possibility for physiotherapy of neck in patients with TMD.

Method 

A cross- sectional study was conducted on 39 patients who suffered 
from TMD. The patients were presented to the out patients maxillofacial 
unit in Sulaimani teaching hospital, Sulaimani city, Kurdistan, Iraq , and 
dignosed as having TMD according to DC/TMD ( Research diagnostic 
Criteria for Temporomandibular disorder). Exclusion criteria involved 
patients with recent history of trauma to head and face, rheumatoid 
arthritis and those with pain of dental origin when their complain 
resolved after sole treatment of their teeth., patients with history of 
systemic inflammatory bone disease like Rheumatoid arthritis were also 
excluded. After the informed consent was obtained, eligible Patient’s 
biographic and clinical data were all recorded, history of the symptoms 
including pain and tenderness clicking were recorded. a thorough intra 
and extra oral examination including mouth opening, teeth, occlusion, 
TMJ, all the muscles of mastication, in addition to examination of neck 
muscles (Sternocleidomastoid, Trapzius, and all neck muscles in the 
region of the linea nuccae bilaterally). Laboratory and Radiological 
investigation were recommended for all patients including plain TMJ 
view, cervical views, CT scan or MRI were recommended accordingly. 
After the diagnosis, the patients all the participants (39 patients) were 
treated by conservative management of Temporo mandibular joint pain 
and neck pain by reassurance of patients and instruction (about diet, 
sleeping pattern and jaw movement), non-steroidal anti-inflammatory 
drugs, muscle relaxants like myogesics and amitryptiline tablet at night. 
Physiotherapy and splint therapy were also applied accordingly. An 
Informed consent was obtained from each subject before treatment or 

enrolling in the study. For the patients who had a mixed neck pain with 
the main complain of presentation of TMJ disorder (25 patients), they 
were also send to receive treatment for the neck in addition to the basic 
conservative treatment of TMD, the treatment included medications, 
physiotherapy for the neck and shoulder muscles The physiotherapy 
of the neck involved manual therapy, active and passive stretching, 
strengthening of involved muscles, and postural exercises, instruction 
regarding cervical spine home care. The data Statistical analysis was 
performed using SPSS-version 21. Correlation analysis was calculated 
with Chi-square test. The level of statistical significant was considered 
at p<0.05.

Results
All of the 39 patients that had been enrolled in the study were of 

different age groups. The Mean and the standard deviation (SD) of the 
patient’s age were 36.3 ± 15.62 (ranges 16-70) years old, in which 82.1% 
of them were female and 17.9% were male. (64.1%) of the patients were 
housewives, (23.1%) desk jobs, (10.3%) free works and (2.6%) of them 
were car driver. About 87.2% of the patients reported pain in one or 
both TMJs, 12.8% complained only from noise in their TMJs (Figure 
1). Regarding the incidence of neck pain with the TMJ disorder, 88.2% 
of our patients who had pain in one or both TMJs had reported pain 
in the neck. The remaining 11.8% complained only from pain in their 
TMJs .the relation was statistically significant (P=0.046) (Figure 2). 
Interestingly, 100% of those who did not report pain in the TMJs, but 
only painless clicking in their TMJs, had showed pain in the neck at 
presentation like the patient in Figure 3, In addition, clicking in one or 
both TMJs was reported in 56.7% of patients with TMJ and Neck pains, 
10.3% of patients with only TMJ pain (Figure 4). And in a more detailed 
evaluation of patients , 79.2% of patients with TMJ and neck pains 
showed radiological osteo-arthritis "OA "changes in C5-C6 level like 
the patient in Figure 5 , 33.4% in C6-C7 level, 21% in C3-C4 level, 16.7% 
in C4-C5 level, and 8.3% in C2-C3 level (Figure 6). Radiologically, 75% 
of patients with TMJ and Neck pain showed degenerative changes in 
their cervical spine of which 50% reported associated symptoms of pain 
and numbness in their arms and fingers (Figure 7). About 58.9% of total 
patients showed improvement in the joint symptoms and signs after 
treatment of TMD. In addition, 52.2% of those who had improvement 
in TMD showed improvement in neck pain as well, but 39.1% of them 
showed no improvement in neck pain (8.7% of them did not have 
neck pain in the first place), the improvement was significant P-value 
of=0.001 (Figure 8). Twenty five "25" patients out of our total 39 patients 
were decided for them to have treatment of neck after application of 
TMJ treatment measures, and 96% of them had shown improvement 
of neck pain . In addition, 83.3% of those had shown improvement in 
TMJ pain with a significant P-value<0.001 .and only 16.7% showed no 
improvement of TMJ pain (Figure 9).

Figure 1: Shows frequencies of patients presented with pain in TMJ, versus 
patients presented with painless clicking.
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Figure 2: Shows frequencies of Neck Pain among patients with TMJ disorder.

 
Figure 3: This lateral cervical radiograph is for  a 16 y old female , presented 
with painless clicking in the TMJ left side , but with pain and tenderness  
in the mid sterno mastoid muscle left side  , this patient showed dramatic 
improvement in the TMJ symptoms after neck physiotherapy ,the cause of 
neck pain was prolonged flexion posture during texting , notice the loss of 
normal curvature of the cervical spine in the x-ray.

Discussion
The mean and standard deviation (SD) of the patient’s age in our 

study group were 36.3 ± 15.62 (ranges 16-70) years old. The same 
results were concluded by Catanzariti et al in th study which showed 
that the incidence of TMJ pain is typically in the fourth decade of life " 
30s" [5]. Female gender was the majority of our patients as many studies 
agree. This may be related to physiological difference of female gender 
such as regular hormonal variation, muscular structure, and different 
characteristics of the conjunctive tissue. In addition, women are more 
sensitive to pain [21]. Alanen et al. in their study found a possible 
relationship between upper spine and Temporo mandibular joint (TMJ) 
dysfunction in patients exerts cervicobrachial stress in their work [22]. 
Majority of our study patients were house wives (64.1%), the work of 
housewife in our community is very stressful including stress on cervical 

56.7%

10.3%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

TMJ & Neck pains TMJ pain only

Clicking of TMJ

Figure 4: Shows percentage of associated clicking of TMJ in Patients with 
TMJ pain only and Patients with pain in TMJ and Neck.

 
Figure 5: This radiograph belongs to a 23–year old female patient presented 
with tmj clicking and sever pain bilateral, associated with mid sternomastoid 
painful point, the patient was diagnosed as having minimal spondylotic 
changes affecting C4 and C5, patient showed some improvement in the TMJ 
and neck symptoms after using the splint, dramatic improvement was reported 
after starting neck treatment.

spine that may explain our results. The study had concluded that 88.2% 
of the patients who were having TMJ pain were also having neck pain. 
The relation was statistically significant (P=0.046). The same result was 
concluded in the study of Wiesinger et al, which shows a significant 
relationship (P-value of<0.0001) between TMJ and neck, pain [4]. The 
study of Catanzariti et al also highlighted the relationship between TMJ, 
neck pain and he suggested searching for TMJ pathologies in patients 
with refractory neck pain, and that TMJ pain with other factors will 
exacerbate neck pain [5]. A study of Komiyama et al showed that by 
injection of hypertonic saline in the trapezius muscle result in pain over 
TMJ region [15]. Interestingly, our study showed that 100% of patients 
with neck pain had reported TMJ sounds without any pain in TMJ. 
Wiesinger et al. reported that frequent TMJ sounds were associated 
significantly with back pain (P<0.0001) [4]. The radiological assessment 
of cervical spine of our patients revealed that 75% of those with TMJ 
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Figure 6: Shows frequencies of levels of changes in the patients with 
degenerative changes.
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Figure 7: shows cervical spine osteoarthritis (CS OA) changes and associated 
pain and numbness in arms and fingers.
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Figure 8: Improvement in the TMJ disorder and Neck symptoms after 
Treatment of TMD.
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Figure 9: Shows improvement of TMJ and neck symptoms after neck 
treatment.

and neck pains showed osteoarthritis (OA) changes in different levels 
of their cervical spines. 50% of them reported associated symptoms of 
pain and numbness in their arms and fingers. This is due to that 79.2% 
of OA changes were within C5-C6 level, 33.4% in C6-C7 level. While 
the higher levels of cervical spines showed less involvement with OA 
changes: 8.3% in C2-C3 level, 21% in C3-C4 level, and 16.7% in C4-
C5 level. Therefore, it cannot be concluded whether that the TMJ pain 
that associated with neck pain is more likely due to neck and shoulder 
muscle pathology or due to cervical bony lesions or not . All of our 
study patients, who presented with TMD, were conventionally treated 
by instructing them, prescribing medication, teaching them exercises 
for their TMJs, and construction of occlusal splint if needed. 58.9% 
of them showed improvement in their TMD symptoms, in addition, 

52.2% of them showed improvement of neck pain as well, however, 
(39.1%) showed no or mild improvement of neck pain. A significant 
relationship between TMD treatment and neck pain improvement was 
found (P-value=0.001). In addition, a significant improvement of TMJ 
pain after treating neck was reported (P-value<0.001). 64.1% of our 
patients were scheduled for neck physiotherapy by which 96% of them 
had showed improvement of neck pain and 83.3% of them also showed 
improvement in their TMJs’ condition as well. On contrary, the study of 
George et al shows that manual therapy applied to upper cervical spine 
dose not significantly improve TMJ symptoms [23]. Our result agrees 
with conclusions of other studies, which pointed out that elimination 
of cervical spine pain was reported by the subjects after treatment of 
TMJ. In Karolina et al study, the results of tests performed 3 months 
after the beginning of occlusal splint therapy provides a significant 
improvement in TMJ function (𝑃<0.05), and a reduction of spinal pain
[24] in a study of Calixtre et al. concluded that pain in patients with 
TMD was significantly reduced after neck therapy, and the limitation in 
the jaw movement was also significantly improved [1]. This highlights 
the need for a more stratified study, to evaluate the influence of neck 
treatment in TMD symptoms improvement and whether the neck pain is 
pre disposing the joint for TMD, or that Neck pain can perpetuate TMD.

Conclusion
There is a significant relationship between TMJ and neck 

pathologies. Treatment of neck pain should be considered in patients 
with TMJ symptoms and vice versa. Although the result of this study 
is significant, but to provide evidence-based criteria for the clinician 
and for more understand cause and effect relationship, a more stratified, 
randomized control trail is needed. Approaching the cervical spine by 
physiotherapy in TMJ disease treatment protocol as complimentary 
treatment need to be supported.
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