
Introduction. The International Association for the Study of Pain defines temporomandibular disorders (TMDs) as a form of musculoskeletal pain in the orofacial region, i.e., mu-

cosal muscles and temporomandibular joint (TMJ). TMJ disorder is an umbrella term for several TMJ diagnoses, the most common being osteoarthritis (OA) and disc displacement 
(DD). Most common primary headaches (migraine, tension headache) were also found in TMJ patients. On the other hand, cervicogenic headaches can be viewed in co-morbidity 
with TMJ disorders. Moreover, there is the TMJ-related headache, as a specific form of secondary headache in the TMJ-patients.
The aim of this study was to compare the relationship between clinical characteristics of the patients from the subgroup with OA and DD of TMJ related to types of headaches and 
vertebral column disorders (VCD) with a 9-year-follow-up after treatment.

Methods/Materials. The study included 83 patients (mean age/standard deviation (SD) 40.06±7.86, 82% women) diagnosed with a TMJ disorder who came between 2001-2006 
to the Department of Removable Prosthodontics at the School of Dental Medicine in Zagreb where their treatment and recalls were carried out. The entire study was approved by 
the Ethics Committee of the School of Dental Medicine, University of Zagreb and all of the patients gave a written consent for the participation in the study. The patients were divid-

ed into two subgroups according to different diagnoses of TMJ disorders; the G1 subgroup consisted of 47 patients with DD of TMJ (mean age±SD 29.53±14.16, 76.6% wom-

en). These patients were compared to the G2 subgroup of 36 patients who only had OA of TMJ (mean age±SD 50.58±16.11, 88.9% women).
The G1 subgroup of patients with DD had previous clicking in medical history with limited mouth opening and no current clicking or current clicking, whereas OA was determined 
by crepitations in the TMJ in the patients from the subgroup G2 who were diagnosed.
Diagnoses of headache and non-rheumatic VCD were made based on previous medical history, examination and diagnosis by a neurologist and a physiatrist-rheumatologist. 
Special attention was paid to the occurrence of headache related to TMJ disorder symptomatology, according to Research Criteria/TMD. A definitive TMJ-diagnosis was confirmed 
by means of magnetic resonance imaging (MRI) and cone beam computed tomography (CBCT). The criteria for OA were subchondral sclerosations with or without preserved cor-
tical bone contours. DD was determined according to disc position within the articular fossa, that is, by the anterior position with respect to the narrowest distance between the 
condylar head and the posterior contour of the tuberculum (Figure 1 A-D).
The patients from both subgroups were treated in the same way using the occlusal splint and physical therapy. Recall was carried out at least 9 years after the first examination at 
the Department of Removable Prosthodontics, School of Dental Medicine, University of Zagreb.
Clinical variables (numerical and normative) were compared between the two groups (G1 and G2) as well as within the total number of patients (G1+G2) for particular clinical 
features in the period of the first examination (T0) and on recalls after 9 years (T1). The previous pain duration (in months), pain on VAS (visual analogue scale) in TMJs, active 
mouth opening (in mm), occurrence of headache (no, yes; and certain types of headache: tension headache, migraine, cervicogenic headache, TMJ-related headache) and the 
existence of VCD were recorded at T0. The pain on VAS was measured at T0 and T1. Subjective treatment success was determined as: condition without discomfort, discomfort in 
TMJ, less pain than at T0, unchanged pain intensity compared to T0.
The psychological assessment was carried out by Spielberger’s State-Trait Anxiety Inventory (STAI) Form Y13. STAI is a self-reported scale for measuring anxiety. All items are rated 
on a 4-point scale. The range of scores is 20-80, the higher the score the greater anxiety. STAI 1 test measures anxiety as a subjective state, a feeling lasting for a week, including 
the day of testing, and STAI test 2 measures anxiety as a relatively stable individual characteristic during life in general.

Results. There was a significant age difference (T-test df(81) t=6,32, p<0,001) between the two subgroups of TMJ diagnoses, however, there were no differences for previous pain 
duration (G-1: 9,5±12,4; G-2: 32,8±80,9 months – T-test df(35,2) t=1,69, p=0,100).
There was no difference (T-test df (81) t=0.73, p=0.4674) for pain intensity on VAS measured at T0 and T1 for G-1 (6.15±1.47) and G-2 (5.92±1.36) subgroups.
Measuring anxiety showed a significant difference for both score values at T0 (first appointment): for STAI 1 T-test df(81) t=2,21, p=0,029 and for STAI 2 T-test df(81) t=2,83, 
p=0,006). For G-1 on STAI 1 were 38,3±9,0 and on STAI 2 von 39,1±7.4.; for G-2 patients were on STAI 1 42,3±6,8 and STAI 2 44,1±8.5. During the follow-up (T1) there 
were not any differences between patients groups (p=0,201) for anxiety state on STAI 1.
The measurement of mouth opening showed no difference for T0 (p = 0.431), but it was statistically significant at T1 (p = 0.0026) between patient groups.
VCD were found in 17% patients of G-1 and in 66,7% patients of G-2 group. For patients without VCD alone, a statistically significant difference was found between patients’ age 
(T-test df (49) t = 3.56, p = 0.0008 – Figure 2) and STAI 2 (T-test df (49) t = 2.08. p = 0.004): G-2 patients were older and with higher scores of anxiety than G-1 patients.
Headaches were found in 34% of G-1 and 44% of G-2 patients, and there was no difference for any variables (Table 1).

Discussion. Within the entire range of diagnoses, TMJ disorder shows a difference in the age of the patients. VCD and TMJ pain are musculoskeletal disorders that can affect the 
patient. Reversible treatments are the primary choice for the treatment of TMJ disorders, with the occlusal splint and TMJ physical therapy both equally successful

Conclusion. Patients with OA (G-2) were older and with higher anxiety scores. Although both groups of patients had an equal ability to open their mouth, mandibular mobility for 
G-1 patients was better during the T1 period. Patients without VSD with OA (G-2) had higher pain intensity at 9-year-recall. The success of therapy is similar for both groups of 
patients.
For the purpose of diagnosing TMJ disorder, it is important to note that radiological diagnostics is undoubtedly an enhancement of clinical diagnostics, and that MRI is the gold 
standard for disc displacement diagnostics. CBCT diagnosis is considered the gold standard for detection of bone deformities because the interpretation of the variable finding im-

plies the identification of osteoarthritic changes in the TMJ with an unclear clinical finding.
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FIGURE 1 Sample of temporomandibular joint demonstrates osseous changes as osteoarthritic: A, flattening of the condylar head with osteophyte formation (cone beam CT); B, concave form of the 
condylar joint surface, extensive erosions extends below of the subcortical bone of the condyle and articular eminence (cone beam CT); C, moderate erosion of the articular eminence with an exten-

sive osteophyte formation and the presence of subcortical pseudocyst (cone beam CT); D magnetic resonance image of the anterior disc displacement (arrow)

FIGURE 2. For patients without vertebral column disorders 
(VCD) alone, a significant difference was found between pa-

tients’ age (G1 subgroup – patients with disc displacement 
and G-2 subgroup – patients with osteoarthritis of temporo-

mandibular joint)

TABLE 1. Distribution of patients between the examined subgroups according to the types of headache

 

3 
 

Headaches were found in 34% of G-1 and 44% of G-2 patients, and there was no difference for 

any variables (Table 1). 
 

Discussion. Within the entire range of diagnoses, TMJ disorder shows a difference in the age of 

the patients. VCD and TMJ pain are musculoskeletal disorders that can affect the patient. Reversible 

treatments are the primary choice for the treatment of TMJ disorders, with the occlusal splint and TMJ 

physical therapy both equally successful 
 

Conclusion. Patients with OA (G-2) were older and with higher anxiety scores. Although both 

groups of patients had an equal ability to open their mouth, mandibular mobility for G-1 patients was 

better during the T1 period. Patients without VSD with OA (G-2) had higher pain intensity at 9-year-

recall. The success of therapy is similar for both groups of patients. 
For the purpose of diagnosing TMJ disorder, it is important to note that radiological diagnostics 

is undoubtedly an enhancement of clinical diagnostics, and that MRI is the gold standard for disc 

displacement diagnostics. CBCT diagnosis is considered the gold standard for detection of bone 

deformities because the interpretation of the variable finding implies the identification of osteoarthritic 

changes in the TMJ with an unclear clinical finding. 
 

References. Di Paolo C, D'Urso A, Papi P, Di Sabato F, Rosella D, Pompa G, Polimeni 
A. Temporomandibular Disorders and Headache: A Retrospective Analysis of 1198 Patients. 
Pain Res Manag. 2017;2017:3203027. 

 
 

FIGURE 1 Sample of temporomandibular joint demonstrates osseous changes as 
osteoarthritic: A, flattening of the condylar head with osteophyte formation (cone beam CT); 
B, concave form of the condylar joint surface, extensive erosions extends below of the 
subcortical bone of the condyle and articular eminence (cone beam CT); C, moderate erosion 
of the articular eminence with an extensive osteophyte formation and the presence of 
subcortical pseudocyst (cone beam CT); D magnetic resonance image of the anterior disc 
displacement (arrow) 
FIGURE 2. For patients without vertebral column disorders (VCD) alone, a significant 
difference was found between patients' age (G1 subgroup – patients with disc displacement 
and G-2 subgroup – patients with osteoarthritis of temporomandibular joint) 
 
TABLE 1. Distribution of patients between the examined subgroups according to the types of 
headache 

Subgroup 
of patients 

No 
headache 

 

Tension 
headache  

 

Migraine  
 

Cervicogenic 
headache 

 

Headache 
related to TMJ 

 

Total 
 

G-1 DD 31 (65.9%) 6 (12.8%) 4 (8.5%) 2 (4.3%) 4 (8.5%) 16 (100%) 
G-2 OA 20 (55.5%) 5 (13.9%) 1 (2.8%) 5 (13.9%) 5 (13.9%) 16 (100%) 
Fisher’s exact test p = 0.38778 

 






