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Abstract:  
Introduction. There is an obvious relationship between general body posture, cranial posture and the 
masticatory system.The aim of our study was to establish correlations between certain postural parameters wich 
may be involved in the oral rehabilitation. 
Material and method. Sixteen subjects, 13 women and 3 men with average age 24.3 asked for informed 
consent were investigated.The cranio-vertebral angle , the postural balance, the angle between interpupilar line 
and the plan of occlusion , the angle of head inclination ( EAR-EYE angle) were calculated and the Beighton 
rheumatological test was also applied. The statistical interpretation of the data was performed using the NCSS / 
Pass Dawson Edition to calculate the correlation coefficient , coefficient of determination and regression 
analysis, in order to assess the relationships between postural imbalance and the postural parameters . 
Results. The regression analysis and the coefficients of correlation showed no correlations or only a weak 
negative correlation (r = - 0.5416) between average postural imbalance and the postural parameters.  
Conclusions: (a) the detection of head position is important for the dentist as it involves changes in orthostatic 
position of mandible,with direct influence on the prosthetic rehabilitation; (b) alth ough the investigated group 
was numerically small, preliminary results of our study are in concordance with the literature on values 
determined for the investigated parameters; (c) In our study, only the relationship between postural imbalance 
and IP-PO angle proved a medium negative correlation (r = -0.54).  
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INTRODUCTION 
The involvement of the cranio-cervical 
neuromuscular system in the 
craniomandibular disorders is an essential 
one.  

After the International Congress in 
Posturology held in Milan in 2000 
emphasized the correlation existing 
between occlusion, temporomandibular 
joints,  cervicocranial and the general body 
posture, issues involving the postural 
disorders  in the orofacial pathology and 

the mutual links between them has 
continued to attract a particular interest 
[1,2,3]. In the oral rehabilitation, all these 
influences must be carefully examined.  

The aim of this study was to evaluate 
a sample of non-subjects in order to 
establish the correlations between general 
postural balance and craniocervical 
postural features that could influence the 
dental occlusion and consequently the 
masticatory muscular activity.

 
MATERIAL AND METHOD 
Sixteen subjects, 13 women and 3 men 
with average age of 24.3 years were asked 
to consent to research. The studied 
parameters were the following:  
- the cranio-vertebral angle [4]. This can 
be determined either on a profile 
radiography of the skull or on a profile 
photo, the angle being defined by the line 
joining C7 vertebrae with the  tragus, 

reported to either the vertically or 
horizontally line through C7. 
- the postural balance , assessed by 
measuring body weight distributed on the 
two states; 
- the  Beighton rheumatologic test score; 
- the angle between the interpupilar line 
and the occlusal plane; 
- the EAR-EYE angle - angle of of the 
head inclination ( tragus- external angle of 
the eye line with the horizontal).
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Fig. 1.  The craniovertebral angle 
 

 
 

Fig. 2.  The performed records and the Beighton test to evaluate the general joint mobility 
 

Two posturometric platforms, actually 
two identical digital scales put together 
and having identical calibration were used. 
Digital photography of the subjects from 
the front and from profile at standard 
conditions have been made. The images 
were processed through Adobe PhotoShop 
program.  

The statistical interpretation of the 
obtained data was performed using the 
NCSS / Pass Dawson Edition, to establish 
the correlation coefficient r, the coefficient 
of determination r2 and the regression 
analysis, in order to find the relationship 

between postural unbalance and recall 
parameters. 

 
RESULTS AND DISCUSSION  
Summary of the findings is illustrated 

in table no. I. 
 
In this table it can be seen that the 

most postural imbalance is in patient GR, 
in which there are also changes in the 
craniovertebral angle (cervical spine 
extension) in eye-ear angle, the overall 
posturologic diagnosis being that of 
foreward head position. 

 

 
 

Fig.3. Pacient GR. Foreward head position (cervical spine extension) 
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TABLE No I. 
The values of the study parameters 

 

 
 
The electromyographic examination 
revealed rest hyperactivity at the right 
temporal muscle and a slightly increased 
level of the digastric muscles activity, 
especially the left one, while in deglutition 

the right masseter muscle hiperactivity 
could be observed. Overall, from 
neuromuscular point of view the dominant 
feature is the masticatory system severe 
muscular unbalance. 

 

 
Fig. 4. The same electromyographic registration unfolded. The increased rest activity of the 

right temporal muscle especially can be observed (miospasm)  
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Fig. 5. Electromyographic investigation in swallowing: very increased activity of the right 

masseter muscle 
 

Turning to the results of our study it 
can be observed that statistically the values 
of the craniovertebral angle related to 
postural imbalance were linear distributed 
(Figure 6, a). 

The scatterplot analysis of data 
showed the dispersion and a weak 

correlation between the two parameters 
(fig.6, b). 

The regression analysis and the 
correlation coefficients showed a weak 
negative correlation of postural imbalance 
with craniovertebral angle (r = - 0.40) 
(fig.6, c). 

 

 
Fig.6.   Graphical representation of the statistical correlations between the studied parameters 
 
In order to analyse the appropriate 
cervicocranial posture several authors [5.6] 
have proposed the use of the angle formed 
by the line joining the tragus with the 
external eye angle and the horizontal plane 
or the Frankfurt plane (the angle of head 
inclination E-E) Related to the Frankfurt 
plane this angle has about 11 degrees, and 
related to the horizontal plane this angle 
has 15 degrees. 

The recorded values of our study are not 
correlated with the postural imbalance (r 
and r2 = 0) (Fig 6, d). The only parameters 
of the study that could suggest the 
existence of a negative correlation (r = - 
0.5416) were the postural unbalance and 
the angle between the interpupilar line and 
the horizontal plane. This is the expression 
of a scoliotic postural attitude (fig.6, e) 
The evaluation of the correlation between 
the head inclination angle and 
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craniovertebral angle (Figure.6, f) led to 
the finding of a weak linear correlation (r 
= 0.2471). This is normal, given that up to 
a certain limit, the craniovertebral angle 
and the head tilt angle are independent. 
All postural abnormalities, particularly 
those that drive or determine cervical spine 
extension, have an important sound in the 
craniofacial area, particularly by changing 
the craniomandibular relations and thus the 
prosthodontic treatments in oral 
rehabilitations [7]. 
From the oral rehabilitation point of view 
the changes of the cervical lordosis; 
particularly cervical spine extension 
causes increased muscle activity as a 
consequence lead to the lifted and retruded 
lower jaw. On the other hand,  the cervical 
spine flexion decrease the muscular 
activity muscle activity, leading to 
downward and retruded position of the 
mandible. There is a direct relationship 
between the extended head and neck 
posture and the mandible retruded position 
having as consequence a decreased vertical 
dimenssion in rest [8]. 
The cervical spine extension is identified 
with the foreward head position, postural 
attitude that is very often encountered in 
the general population. A reference in this 
regard, revealed that among the dental 
medical students this postural attitude 
reaches 60% of the examined subjects [9]. 
The foreward head position is particulary 
important because it led to changes in 
mandibular orthostatic posture, alteration 
of the mouth closing trajectory and thus 
causing changes in the initially occlusal 
contact when closing the mouth. This has 
both diagnostic and therapeutic important 
implications in the oral rehabilitation. This 
postural attitude increase the muscle 

activity level and the tissue elasticity that 
results in a retruded mandibular rest 
position, decreasing the freeway space and 
producing a retruded mandibular arc of 
closure, both of these changing the central 
occlusion (retruded occlusal contacts) 
There are no available data at present 
about the ``zero point``from wich to be 
judged the flexion or the extension of the 
cervical spine. The few data in the 
literature accredits as normal for a balance 
between flexion and extension 
craniovertebral angle values between 40.6 
and 41.1 degrees, values that can be 
assessed photo examination [11]. 
Although the postural craniomandibular 
relationships were considered by many 
authors as etiologic factors for 
craniomandibular disorders and this theory 
still enjoy certain popularity, there are 
well-documented scientific studies that 
have shown that there are not postural 
features to consistently differentiate the 
patients with dysfunction from the normal 
subjects [12]. 
 
CONCLUSIONS:  
(a) the detection of head position is 
important for the dentist as it involves 
changes in orthostatic position of 
mandible,with direct influence on the 
prosthetic rehabilitation; (b) although the 
investigated group was numerically small, 
preliminary results of our study are in 
concordance with the literature on values 
determined for the investigated 
parameters; 
 (c) In our study, only the relationship 
between postural imbalance and IP-PO 
angle proved a medium negative 
correlation (r = -0.54).  

 
REFERENCES 
 
1. Ciancaglini R.: Riabilitazione orale.Piano di trattamento e terapia preliminare, Ed.Masson, 1999. 
2. Huggare J, et al. Head posture and dentofacial morphology in subjects   treated for scoliosis. Pro-

ceedings of the Finnish Dental Society, 1991;vol 87(1): 151-8. 
3. Olivo SA, Bravo J, Magee DJ, Thie NM, Major PW, Flores-Mir C: The association between head and 

cervical posture and temporomandibular disorders: a systematic review, J Orofac Pain, 2006; 20(1): 9-23.  



Romanian Journal of Oral Rehabilitation 

Vol. 2, No. 2, April 2010 

30 

 

4. Johnson G.M. : The Correlation Between Surface Measurement of head and Neck Posture and the 
Anatomic Position of the Upper Cervical Vertebrae, Spine, 1998;23 (8):921-927 

5. .: The Primary position of the eyes, the resseting saccade, and the transverse visual 
head plane. Investigative Ophthalmology and Visual Science,1992; 33:2501-2510.  

6.   .: Evaluating posture behavior during seated tasks, International Journal of 
Industrial Ergonomics, 1991; 8: 313-334 

7.   Silvestrini Biavati P, Guida P: Neuromuscular re-equilibration of the stomatognathic system: The 
feedback system, 2002; www. dentaldepot.com 

8.   Visscher CM, De Boer W, Lobbonzoo F, Habets LL, Naeije M : Is there a relationship between head 
posture and  craniomandibular pain?,  J Oral Rehabil, 2002, 29(11): 1030-1036 

9. Pedroni CR, De Oliveira AS, Guarantini MI: Prevalence study and symptoms of temporomandibular 
disorders in university students, J Oral Rehabil, 2003; 30(3): 283-289. 

10.   Dawson P.E.: Functional occlusion. From TMJ to Smile Design, Mosby Inc., 2007 
11.  Ankrum DR, Nemeth KJ: Head and neck posture at computerworkstations-what s 

DXneutral?.Proceedings of the 14 th Triennal Congress of the International Ergonomics  Association,  
2000,5: 565-568 

12.  Laskin DM, Greene CS, Hylander WL: TMD`s. An Evidence- Based Approach to Diagnosis and 
Treatment, Quintessence Publ., 2006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


