
Acta Medica Bulgarica, 2024, 51 (Suppl. 2) 95

ORIGINAL  ARTICLE

INTRODUCTION

S
and for evaluation of the muscle function and dys-

-
tory muscles provides information about the occlu-
sion and its relation to the balance of the masticatory 
muscles. Surface EMG (sEMG) is a non-invasive, 

painless examination method that can be performed 

-

It is an important tool for analysis of muscular physio-

-

-

REPEATABILITY OF THE CALIBRATION PROTOCOL  
FOR EMG EVALUATION OF THE OCCLUSION WITH  
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Abstract. Objective. The aim of the study was to investigate the repeatability of the cali-
bration protocol performed by the Teethan® device (Teethan S.p.A. Italy) for surface elec-

-
tacts. Materials and methods. Thirty-three fully dentate subjects aged 13-43 years (mean 
21.33 years) of which 15 men and 18 women were enrolled in the study. All subjects had a 
good state of dental and periodontal health without temporomandibular disorders (TMDs). 
Each examined participant performed two distinct maximal voluntary clenches on cotton 

(POC), Barycenter (BAR), Torsion (TORS), Impact (IMPACT), Global index and Asymme-
try (ASIM). Results. All the examined indices showed good repeatability during the test, 
compared with the normal values, determined by the manufacturer of the device. Some of 

TORS). Global index and IMPACT were within the reference values and showed highest 
repeatability in this study. Conclusion. Instrument calibration is an important prerequisite 
for exact testing. The indices, recorded by this device are rather repeatable, with Global in-
dex and Impact found to be the most repeatable ones. The values of the measured indices 
show that the process of calibration is highly reliable.
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studies, where occlusal parameters have been ana-

factors such as the number of posterior occlusal con-

-
teration of the activity of the temporalis and masseter 

in the presence of experimental occlusal interferenc-

motor facilitation on the masseter muscle on the side 

anterior temporalis ipsilateral muscle will also occur, 
when an interference is placed [16].

assessment provide an inaccurate basis for result 
-

tivities both in consecutive trials on one person 

-

should be in the same position or activity as the 

authors recommend the use of the maximum vol-
-

Standardization of the EMG data allows elimination 
-
-

status, etc.) and technical variations (muscle cross-
talk, electrode position, skin impedance etc.) [18].

of occlusal contacts on muscle balance, which pro-
vides basis for individualization of the norm for every 
patient. This process of standardization of the results 
is called calibration. With the Teethan device, the cal-
ibration process can be done more than once, and it 
is possible to choose which of the trials will be used 
to standardize the results. Usually this is the record-

-

The aim of the present study was to examine the ac-
curacy and repeatability of the calibration test with 

on masticatory muscles.

MATERIALS AND METHODS

Sample

-

and periodontal health and complete permanent den-
tition (with the exclusion of third molars). 

Exclusion criteria were: temporomandibular disor-
-

sEMG recordings  

The examined persons were seated in a dental chair 

about the tests with the EMG device and the proce-

Masseter and anterior temporal muscles of both 
sides were examined. The skin over the muscles was 
cleaned with alcohol to eliminate any residues. Circu-

-
trodes) were applied to the muscle belly, determined 

-

On the anterior temporalis muscle, in particular, the 
-

On the masseter muscles, the electrodes were paral-

of the masseter and the anterior temporalis muscle, 
which was determined by palpation while the subject 
clenched. For each subject, the electrodes were po-

-

instrument Teethan. 

Devices

of four probes. The probes communicate via Wi-Fi 
with a USB receiver and the transmitted data are 

is based on standardization procedure before the 
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actual evaluation of the occlusion as in the study by 

between posterior teeth on both sides. This test al-

absence of dental contact. The method reduces both 

-
mation about any possible asymmetry in masticatory 
muscle activity.

For calibration of the device, each subject performed 

the masticatory muscles is evaluated without the in-

-
tion, the device is ready for evaluation of the occlu-
sion. For this test, the subject was asked to perform 

-

their position. Specialized software converts the data 
(standardization procedure) and presents them as 

-
cause the test result was compared with the individu-
al norm for each one of the examined. The values of 
the second measurement represent the standardized 
indices of the assessment of the muscle activity bal-
ance.    

The indices as described in the user manual of the 
device are:

This in-

to assess the symmetry of contraction standardized 
within the same muscle pair. It in-

within the examined muscle pair: 
in particular, the POC calculates 

-
ter muscle (POC MM). If the two 
muscles of the same muscle pair 
contract symmetrically, the ex-
pected theoretical result of POC 

two muscles have standardized 
-

by teeth contacts.

Barycenter (BAR): It assesses the position of the 

the activities of the two temporalis and the activities 
of the two masseters (unlike the POC index that com-

Torsion (TORS): It assesses the torsion attitude of 
the mandible in the horizontal plane when it is in oc-

comparison of the force couple of crossed muscle 

masseter pair and between the left temporal and the 

are no force couples on the jaw.

It indicates the muscular activity of 
masticatory muscles and is proportional to the bite 

 The mean value of the four mentioned 
above indices.

this index compares the activ-

-

-
vice software. Three calibrations are shown on the 
left, from which the clinician chooses the one with the 
most symmetrical distribution of muscle activity.          

of the four masticatory muscles.

The quadrants of the pie chart represent the muscle 
activity of the four masticatory muscles examined. 

Fig. 1. Calibration screen
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-
-

metry. More than one calibration tests are usually 
necessary to pick the most symmetrical one.

Statistical Analysis. The IBM SPSS Statistics, 

values, standard deviation, minimal and maximal 
-

lated for the outcome variables. The distribution of 
the indices within the reference intervals was pre-

RESULTS

Table 1 shows the reference values, provided by the 
device manual, the values of the tested indices in this 

-

most of the studied individuals are near the norm. 

reproducible than its component indices. 

-

the norm is zero.

       

Fig. 2. Muscle activity of the masticatory muscles

Table 1. 
by the device manual

Index Reference values
Results

mean Min Max CV %

BAR

47 91

ASIM

     
a) b)
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c) d)

    
e) f)

    
g) h)

Fig. 3.



100 V. Bogdanov

-

study. 

participants. Most of the examined persons are within 

Barycenter (d) and Torsion (e) also show near-normal 

the muscle work (impact) (f) is normal. Most of the 
examined individuals showed asymmetry of up to 

-
sults, in most of the individuals, the results are within 
the reference values.   

DISCUSSION 

The usefulness of surface EMG as an additional tool 
for clinical evaluation was considered under ques-

studies proved the use of sEMG of temporalis and 
masseter muscles as a fundamental tool for precise 

-
tions to answer is the repeatability and hence, the 
reliability of the results acquired by this method in 

-
pose, many studies were performed both on healthy 

-
-

results were obtained in MVC in centric occlusion.

and calibration of the device, the second clench will 
-

-

-

-
ible in a two-day trial. Their examination of the indi-

as well.

standard deviation. In a recent pilot study on the re-
peatability of Teethan indexes of the masseter and 

-

and repeatability and some are more repeatable than 
others. They found that Global Index, that summa-

-
ability. 

-

are harder. On the other hand, Global Index and IM-

-
ton rolls. Moreover, it is necessary to underline, that 
the reliability of the results depends on several fac-
tors as the correct posture of the patient, the clean-

The elimination of these factors is achieved by the 
-

pair muscle contraction and also should be taken in 
consideration if repeated tests are performed on the 
same patient. 

CONCLUSIONS

The calibration of the device is the basis on which 
the occlusion assessment is subsequently made. 
This study showed that the indices, recorded by the 
Teethan device, when the patient clenches teeth on 
rolls, are rather repeatable, with the Global index and 
the Impact found to be the most repeatable and thus 

-
ibility found, is possibly due to the fact that the cotton 
rolls are the same and their position remained the 

-

Disclosure Summary: The authors have nothing to disclose.
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