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SUMMARY 
 
Many authors have suggested the existence of a functional dependence between the cervical muscle 
and mastication muscles. In the sequence of this functional dependence postural, changes, specially in 
the head and neck, can influence certain neuronal-muscular patterns leading to the development 
temporomandibular disorders. The existing of hyperactivity of the mastication muscle in bruxism 
patients can originate areas of neuro muscular sensibility, that can be detected by thermography with 
asymmetric thermogram patterns. It is therefore important to evaluate the existing differences of head 
and neck posture in bruxism patients and asymptomatic individuals and the respective correlation of 
the thermographic patterns. 
The sample of the present study consisted on 32 individuals (16 bruxism patient and 16 asymptomatic 
individuals) students of the Dental Faculty of Porto University with ages between 22-26 years old. A 
clinical examination was made in order to diagnose the presence of signs and symptoms of bruxism. 
The thermographic evaluation was made using the thermographic camera Flir® A325.  
The ∆T of thermography showed assymetric patterns in the temporomandibular joint and within most 
of the muscles of the cranio-cervic-mandibular complex. 
Infrared imaging technique can be a complement method of diagnostic in temporomandibular 
disorders, when evaluating the possible association of specific muscles of the cranio-cervico-
mandibular complex with an  increased muscular activity seen in bruxism patients. 

 

1. INTRODUCTION 

Human body posture control is maintained  by the 
somatosensory, vestibular and visual systems, 
integrated within the locomotor and central nervous 
systems (1). 
Besides all these mechanisms of feed-back and feed-
forward, the stomatognatic system (SS) plays also an 
important role in posture control. Stomatognatic 
system is a functional unit characterized by several 
structures such as: skeletal components (maxilla and 
mandible), dental arches, soft tissues (salivary 
glands, nervous and vascular supplies), the 
temporomandibular joint (TMJ) and masticatory 
muscles (1, 2). TMJ works as muscular and 
ligamentary connector between the cranium and all 
the cervical region, forming the cranio-cervico-
mandibular complex (CCMC) (1). 
 In the sequence of this functional dependence 
between cervical region and SS, postural changes, 
specially in the head and neck, can influence certain 
cranio-cervical neuronal-muscular patterns leading 
to the development temporomandibular disorders 

(TMD)(3-6). The presence of TMD may also 
contribute to postural changes (3-6) The most 
common posture disorder observed in TMD 
patients is a forward head position, usually 
associated with shortening of the posterior cervical 
muscles and length of the anterior cervical muscles 
(7-9).  
According to the American Academy of Orofacial 
Pain, bruxism is a “psychophysiological disorder 
that can be defined as diurnal or nocturnal tooth 
contact parafunctional activity, such as clenching 
and grinding” (10). This parafunctional activity take 
to a situation of hyperactivity of the mastication 
muscle that can originate areas of neuro-muscular 
sensibility that can be detected by thermography 
with asymmetric thermogram patterns (6, 8, 9, 11-
14).  
Thermography involves the detection of infrared 
radiation that can be directly correlated with the 
temperature distribution of a defined body region 
and appears as a non-radiating, non-contact and 
non-invasive analysis tool which provides 
informations on the basis of temperature patterns 
and evaluation of temperature asymmetry (12, 14-
18).  
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2. MATERIALS AND METHODS 

The sample of the present study consisted on 32 
individuals (16 bruxism patient and 16 
asymptomatic individuals) students of the Dental 
Faculty of Porto University with ages between 22-
26 years old. The study protocol was approved by 
the Ethics Committee of the Dental Faculty of 
Porto University and informed consent was given to 
all participants.  
A clinical examination was made in order to 
diagnose the presence of signs and symptoms of 
bruxism. The thermographic evaluation was 
performed using the thermographic camera FLIR® 
A325 with a resolution of 320x240 pixels, a 

hermograms were recorded 
at 30Hz and informatical analyzed with 
ThermaCAM Researcher Professional® 
2.10.software. 
Data were submitted to statistical analysis by 
Wilcoxon-Mann-Whitney test at a 5% significance 
level. 
  
2.1 Infrared Imaging Capture Protocol 
The thermograms capture was made before the 
clinical examination and it was performed indoor 
and the temperature was stabilized to 21ºC. Infrared 
camera was placed on a tripod and positioned 
approximately 1.5m and looking perpendicular to 
the patient. Thermal images were obtained in right 
and left view and in dorsal view and while this 
procedure all electronic equipment was kept clear of 
the volunteers. Before image capture the volunteers 
were requested to follow certain instructions such 
as: avoiding cosmetics, avoiding exercise and non-
smoking 4 hours before the procedure. Besides, all 
volunteers remained quiet and rest for 15 minutes 
for thermal equilibrium, male participants were 
asked to record thermograms without their t-shirts 
while female participants were asked to use a 
sleeveless, avoiding this way skin marks from 
clothes.  

3. RESULTS 

The group of bruxism patients reported an average 
temperature variation of: 0.681; 0.613; 0.500; 0.344 
and 0.625ºC in muscles temporal, masseter, 
trapezius, sternocleidomastoid and TMJ, 
respectively (Table 1). Control group showed for 
the same group of muscles, an average temperature 
variation between right and left side of: 0.263; 0.394; 
0.294; 0.231 and 0.369 ºC (Table 2).  
 

Table 1 - Descriptive statistics of ∆T between right 
and left side: control group. 

 
 
The temperature variation differences registed 
between the two groups in study was statiscally 
significant in all muscles and TMJ. Temporal, 
masseter, trapezius, sternocleidomastoid muscles 
and TMJ registed values of p= 0.001, p=0.005, 
p=0.029, p=0.021 and p=0.014, respectively. 
 
Table 2 - Descriptive statistics of ∆T between right 
and left side: bruxers group. 

 

4. DISCUSSION 

Some authors had study the relationship between 
the activity of mastication muscles and head posture 
using the electromiography (EMG) and came to the 
conclusion that variations in head position could 
lead to a highest muscular activity, specially of the 
temporal and masseter muscles (19, 20). The 
consequences of a permanent muscle hyperactivity 
can have effects not only in mastication muscles but 
also in cranio-cervico-mandibular complex (CCCM) 
due to the common innervation of trigeminal 
complex (21). 
Body temperature control is regulated by the central 
nervous system and in healthy individuals is 
available in symmetric patherns (13, 14, 22). The 
hyperactivity of the mastication muscle in bruxism 
patients can originate areas of neuro muscular 
sensibility, which can be detected by thermography 
with asymmetric thermogram patterns (6, 8, 9, 11-
14). 
In this investigation we considered that a ∆T ≥0.36 
between right and left sides could be an evidence of 
a strong level of an unusual thermic pathern (22). 
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The results achieved allowed to verify that there are 
clear differences of ∆T average values between the 
same muscles in the two different groups in study. 
These differences were statistically significant. 
Temporal and masseter muscle showed a statistical 
difference more relevant. Trapezius and 
sternocleidomastoid muscle present the lowest 
statistically significant differences of ∆T between 
bruxism and asymptomatic groups. Trapezius 
muscle showed up as the postural muscle with the 
lowest value of significance ∆T (p=0.029).  
No references in literature of investigations 
involving bruxism patients and the study of thermal 
patherns could be found. However, there are some 
studies that establish the deep relation between the 
presence of TMD and asymmetric patterns of the 
CCCM (15, 23, 24). 
There are various auxiliary tools for diagnosis of 
TMD such as: computerized tomography, 
arthrotomography, arthroscopy and magnetic 
resonance (25). However, these methods are 
radiating, expensive and some of them invasive. 
In contrast to the abovementioned auxiliary 
diagnosis methods, thermography analysis is a non-
radiating, non-contact and non-invasive analysis 
tool (13-15, 18, 19, 22).  

5. CONCLUSION 

The thermography can be a complement method of 
diagnostic in temporomandibular disorders and 
prevention of pathologies when evaluating the 
possible association of specific muscles of the 
cranio-cervico-mandibular complex with an 
increased muscular activity seen in bruxism patients. 
Never the less more studies are needed whit higher 
samples in order to clarify this situation. 
 
REFERENCES 
 
1. Cuccia A, Caradonna C. The relationship 
between the stomatognathic system and body 
posture. Clinics 2009; 64(1), 61-66. 
2. Munhoz WC, Marques AP, Tesseroli de Siqueira 
JT. Evaluation of Body Posture in Individuals With 
Internal Temporomandibular Joint Derangement. 
The Journal of Craniomandibular Practice 2005; 
3(4). 
3. Visscher CM, de Boer IW, Lobbezoo F, Habests 
LLMH, Naeije M. Is there a relationship between 
head posture and craniomandibular pain? Journal of 
Oral Rehabilitation 2002; 29, 1030-1036. 
4. Olivo SA, Rappoport K, Fuentes J, Carorline GI, 
Head and Cervical Posture in Patients with 
Temporomandibular Disorders. Journal of 
Orofacial Pain 2011 25(3). 

5. Olivo SA, Bravo J, Magee DJ. The Association 
Between Head and Cervical Posture and 
Temporomandibular Disorders: A Systematic 
Review. Journal of Orofacial Pain 2006; 20(1). 
6. Schindler HJ et al. Influence of neck rotation and 
neck lateroflexion on mandibular equilibrium. J Oral 
Rehabilitation 2010; 37(5), 329-335. 
7. Cesar GM, Tosato JP, Biasotto-Gonzalez D. 
Correlation between Occlusion and Cervical 
Posture in Patients with Bruxism. Compend Contin 
Educ Dent 2006; 27(8), 467-468. 
8. Amantea DA, Novaes AP, Campolongo GD, 
Barros TP. A importância da avaliação postural no 
paciente com disfunção da articulação 
temporomandibular. ACTA ORTOP BRAS, 2004; 
12(3). 
9. Gadotti IC, Bérzin F, Gonzale DB, Preliminary 
rapport on head posture and muscle activity in 
subjects with class I and II. Journal of Oral 
Rehabilitation 2005; 32, 794-799. 
10. Okeson JP. American Academy of Orofacial 
Pain, in Orofacial Pain, ed. Q. Pub.Co1996. 
11. Shilpa Shetty S, Pitti V, Babu CLS, Kumar GPS, 
Deepthi BC, Bruxism: A Literature Review. Journal 
Indian Prosthodont Soc. 2010; 10(3), 141-148. 
12. Gratt BM, Sickles EA, Wexler CE, Ross JB. 
Thermographie Characterization of Internal 
Derangement of the Temporomandibular Joint. 
Journal of Orofacial Pain 1994; 8(2). 
13. Vardasca RAR. The Effect of Work Related 
Mechanical Stress on the Peripheral Temperature of 
the Hand, in Department of Computing and 
Mathematical Sciences Faculty of Advanced 
Technology, University of Glamorgan, Wales, 
United Kingdom 2010. 
14. Fikackova H, Ekberg EC, Can infrared 
thermography be a diagnostic tool for arthralgia of 
the temporomandibular joint? Oral Surgery, Oral 
Medicine, Oral Pathology 2004; 98, 643-50. 
15. Pogrel MA, McNeill C, Kim JM, Calif SF, The 
assessment of trapezius muscle symptoms of 
patients with temporomandibular disorders by the 
use of liquid crystal thermography. Oral Surgery, 
Oral Medicine, Oral Pathology 1996; 82, 145-151. 
16. Gratt BM, Sickles EA, Wexler CE, Ross JB, 
Thermographie Assessment of Craniomandibular 
Disorders: Diagnostie Interpretation Versus 
Temperature Measurement Analysis. Journal of 
Orofacial Pain, 1994; 3. 
17. Sickles EA, Ross JB. Thermographie 
Characterization of the Asymptomatic 
Temporomandibular Joint. Journal of Orofacial 
Pain 1993; 7(1). 
18. Hildebrandt C, Raschner C, Ammer K. An 
Overview of Recent Application of Medical 
Infrared Thermography in Sports Medicine in 
Austria. Sensors 2010; 10, 4701-4713. 



EAT2012 Book of Proceedings – Appendix 1 of Thermology international 22/3 (2012) 

165 
 

19. Yoshimi H et al. Identification of the occurrence 
and pattern of masseter muscle activities during 
sleep using EMG and accelerometer systems. Head 
Face Med 2009; 5, 7. 
20. Venezian GC, Silva MAR, Mazzetto RG, 
Mazzetto MO. Low Level Laser Effects on Pain to 
Palpation and Electromyographic Activity in TMD 
Patients: A Double-Blind, Randomized, Placebo-
Controlled Study. Journal of Craniomandibular 
Practice 2010; 28(2). 
21. Quintero Y, Restrepo CC, Tamayo V, Tamayo 
M, Vélez AL, Gallego G, Peláez-vargas A. Effect of 
awareness through movement on the head posture 
of bruxist children. Journal of Oral Rehabilitation 
2009; 36, 18-25. 
22. Herry CL, Frize M. Quantitative assessment of 
pain-related thermal dysfunction through clinical 
digital infrared thermal imaging. BioMedical 
Engineering, 2004; 19(3) 1-14. 
23. Clemente M, Coimbra D, Silva A, Grabriel J, 
Pinho J. Can infrared thermography be a diagnostic 
tool for myofascial pain in wind and string 
instrument player? . Internacional Symposium on 
Performance Science, 2011. 
24. Lourenço S, Clemente M, Coimbra D, Silva A, 
Grabriel J, Pinho J. The assessment of trapezius 
muscle symptoms of piana player by use of infrared 
thermography. Internacional Symposium on 
Performance Science, 2011. 
25. Okeson JP, Tratamento das Desordens 
Temporomandibulares e Oclusão, ed. Mosby-
Elsevier. 6th edition. 
 
For Correspondence: 
 
Miguel Clemente, João Pinho 
Faculty of Dental Medicine 
University of Porto 
Porto, Portugal  
mclemente@fmd.up.pt, jpinho@fmd.up.pt 
 
António Silva, Joquim Gabriel 
LABIOMEP, IDMEC – FEUP Campus, Faculty of 
Engineering, University of Porto, R. Dr. Roberto 
Frias  
4200-465 Porto, Portugal  
a.ramos@fe.up.pt, jgabriel@fe.up.pt 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


