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Impact of orthognathic surgery on occlusal contacts and bite force 

distribution in patients with skeletal Class III malocclusion by T-ScanTM 

 

Утицај ортогнатске хирургије на оклузалне контакте и дистрибуцију силе 

загрижаја код пацијената са III скелетном класом применом T-скен система 

 
SUMMARY 

Introduction/Objective Primary aim of 

malocclusion treatment is to achieve optimal 

occlusion. The purpose of this pilot prospective 

clinical study was to investigate digital occlusal 

features pre and post orthognathic surgery among 

individuals with skeletal Class III malocclusion. 

Methods Nine patients confirmed to have skeletal 

Class III malocclusion participated in this study, 

including four females and five males. Single bite 

scan was performed seven days before and 6–8 

weeks after surgery using T-Scan Novus (Tekscan 

Inc., Norwood, MA, USA). Occlusal time, total 

average occlusal force of upper and lower arch and 

projection of center of force (COF) were assessed 

and compared before and after surgery. 

Results Compared to the pre-surgical period; 

occlusal time was significantly reduced (p = 0.011). 

While the total force in the anterior segment 

increased (p = 0.008), a decrease was noted in the 

posterior segment (p = 0.008). The COF 

demonstrated a markedly improved position in the 

post-surgical period, indicating a more stable 

occlusion (p = 0.026). 

Conclusion In subjects with skeletal Class III 

malocclusion, surgical treatment significantly 

improves occlusal quality, including occlusion and 

disclusion times, the distribution of total force in the 

antero-posterior direction, and the COFs, compared 

to the pre-surgical condition. 

Keywords: T-Scan; skeletal Class III; orthognathic 

surgery; digital occlusal analyzer 

САЖЕТАК 

Увод/Циљ Примарни циљ лечења малоклузије је 

постизање оптималне оклузије. Сврха ове прос-

пективне клиничке пилот студије била је да се 

процене дигитални оклузални параметри пре и 

после ортогнатске хирургије код пацијената са III 

скелетном класом. 

Методе Студија је обухватила девет пацијената, 

четири особе женског и пет мушког пола, код 

којих је дијагностикована малоклузија III ске-

летне класе. Скенирање једног загрижаја извр-

шено је седам дана пре и 6–8 недеља након хиру-

ргије, користећи Т-скен Новус (Tekscan Inc., Нор-

вуд, МА, САД). Време оклузије, укупна просечна 

оклузална сила горњег и доњег зубног лука и 

пројекција центра силе (COF) су процењени и 

упоређени пре и после операције. 

Резултати У поређењу са преоперативним перио-

дом, време оклузије било је значајно смањено (p 

= 0,011). Док је укупна сила у предњем сегменту 

порасла (p = 0,008), у задњем сегменту је забеле-

жено њено смањење (p = 0,008). COF показао је 

значајно бољу позицију у постоперативном пери-

оду, што указује на стабилнију оклузију (p = 

0,026). 

Закључак Код пацијената са III скелетном 

класом, хируршка терапија значајно побољшава 

квалитет оклузије укључујући време оклузије и 

дисклузије, расподелу укупне силе у антеро-

постериорном правцу, као и COF, у поређењу са 

преоперативним стањем. 

Кључне речи: Т-скен; III скелетна класа; 

ортогнатска хирургија; дигитални оклузални 

анализатор 

 

INTRODUCTION 

The primary aim of malocclusion treatment is to achieve optimal occlusion, regardless of the 

presence of skeletal discrepancies. The development of dental occlusion is under the influence 

of functional and genetic factors, while in certain cases, malocclusion arises due to adaptations 

of masticatory muscles and temporomandibular joint during dental arch formation. [1]. 

Premature occlusal contacts on teeth can induce dental stress, which in turn may contribute to 
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pathological alterations in the supporting periodontal structures, temporomandibular joint 

complex, and the masticatory musculature [2]. Orthodontic therapy corrects malocclusion 

through precise alignment of the dentition and the establishment of an optimal interarch 

relationship, thereby achieving normal occlusion as characterized by the criteria of Ricketts, 

Roth, Andrews, and Angle [1, 3]. Orthognathic surgery is indicated in cases involving skeletal 

deformities. The primary goal of orthodontic treatment is to achieve optimal oral health by 

establishing proper aesthetics, function, and stability. A stable centric occlusion and maximal 

intercuspation serve as key indicators of a well-established and functional occlusion [1]. 

Following post-surgical orthodontic treatment and orthognathic surgery in patients with 

discrepancies in skeletal structure, it is crucial to establish reliable occlusal contacts that 

promote a balanced and uniform transmission of masticatory forces throughout the mandible 

[4, 5].  

Occlusal relations may be evaluated through a range of occlusion analysis instruments, with 

articulating paper serving as the primary method for precisely identifying contact points 

between the upper and lower dental arches. However, while the articulating paper effectively 

records contact points, it cannot accurately assess the force applied at these points or quantify 

the strength of the occlusal loads generated [4, 5]. The T-Scan™ (Tekscan Inc., Norwood, MA, 

USA) computerized occlusal analysis system provides real-time occlusal contact force 

distribution and monitors dynamic changes from the initial tooth contact to the maximum 

intercuspal position during occlusion. This allows dental specialists to assess the location, 

force, and timing of occlusal contact using an ultrathin sensor foil, measuring around 0.1 mm 

(100 μm) in thickness. The center of force (COF) trajectory and the force-time graph are 

presented in two- and three-dimensional (2D, 3D) graphs. Digital data from the T-Scan™ 

(Tekscan Inc.) system allow accurate, focused modifications to achieve optimal occlusal 

balance. The dentition can also be divided into anterior (A) and posterior (P) regions, creating 
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four analytical study units. There is also a possibility to upload stereolithography files from 

intraoral scans (Figures 1 and 2) [6, 7]. 

The aim of this pilot prospective clinical study was to assess changes in occlusal timing, total 

average occlusal force of the upper and lower arches, and the projection of COF in patients 

with skeletal Class III malocclusion, pre- and post-orthognathic surgery. 

 

METHODS 

This prospective clinical pilot study was performed at School of Dental Medicine, University 

of Belgrade, Serbia. The clinical study involved nine consecutive participants treated at our 

clinic, all of whom fulfilled the predefined inclusion criteria. The sample included four females 

and five males, confirmed to have skeletal Class III malocclusion who were treated with fixed 

orthodontic appliances, 0.018-inch slot, Roth prescription, with second molars included in both 

maxilla and mandible as preparation for orthognathic surgery. All patients underwent 

bimaxillary surgery. All participants provided written informed consent. 

Digital occlusal parameters were recorded seven days before surgery and 6–8 weeks after (at 

the first orthodontic appointment) orthognathic surgery. 

Inclusion criteria: Skeletal class III malocclusion (ANB<1, Wits<0mm, patient may present 

discrepancies in either the vertical or transverse dimension); Orthognathic surgical treatment. 

Age 19-35 years. 

Exclusion criteria: Systemic diseases; TMJ disorders; Bruxism; Cleft lip and/or palate; 

Craniofacial syndromes.  
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Three variables were assessed:  

1. Occlusal time changes (time taken to go from initial contact to maximum 

intercuspation). 

2. Total average occlusal force of the upper and lower arch withstanding at maximum 

intercuspation position.  

3. Projection of COF before and after surgery illustrating the balance of occlusion. 

Patients were seated in dentist’s chair with a right angle (90°) between their upper and lower 

body. Data were recorded using the T-Scan™ (Tekscan Inc.) system. Prior to recording, the 

upper central incisor dimensions and tooth distributions were inserted into the T-Scan dental 

chart to personalize the graphical dental arches for more accurate occlusal arch mapping during 

measurements. Sensor calibration was performed to adjust its sensitivity level to the occlusal 

forces of each individual. Occlusal data were acquired using the T-Scan™ (Tekscan Inc.) 

system by recording contact points with a sensor foil. Data were carried out through a module 

known as the ‘handpiece’, which was connected to a computer running processing software for 

visualizing the observed parameters (Figure 2 and 3).  

Graphical interface is supported by the T-Scan software v 10 (Tekscan Inc.) [8, 9]. The sensor 

of the T-Scan™ system was placed in the mouth of the subject in the upright position, with its 

position guide located between the central incisors. Recording began by activating button on 

the handlebar. As parallel as possible to the occlusal plane, the sensor’s handle was positioned. 

Each participant was instructed to occlude once onto the sensor foil applying maximal bite 

pressure for 1–2 seconds. Defined as the interval from first contact to maximum intercuspation, 

occlusal time was determined using the time tables provided by T-Scan software (version 10.0, 
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Tekscan Inc.). A value of ≤ 0.2 seconds was regarded as ideal for occlusion time, and ≤0.4 

seconds for disclusion time [10,11, 12].  

The T-Scan™ (Tekscan Inc.) system calculates relative force percentages (%F) for each tooth 

based on the total occlusal force at a given moment. These values are presented alongside 

timing data in seconds and are visualized through the force outliers tab in the timing table [11]. 

In the maximum intercuspation position, occlusal time, COF position, and force distribution 

percentages in the right-left (RL) and antero-posterior (AP) areas were evaluated. Values of 

the three readings were assessed for each patient. Force distribution percentages in the RL and 

AP regions were calculated by splitting the dental arch into four sections: anterior right, anterior 

left, posterior right, and posterior left. Percentages of anterior force were obtained from the 

central incisors to the canines, including the lateral incisors [13]. 

In the 2D graph, the COF is depiced using red and white diamonds (Figure 4), illustrating the 

balance of occlusion. It is used to establish proper stability of occlusion [11]. The COF 

locations were classified into three patterns: ideal, where the COF appears as a white point 

within the center of the ellipse; good, when it is located within the silver area of the outside 

ellipse; if it falls outside both designated zones, it is classified as outside of area. To assess 

closure stability, the trajectory of COF from initial tooth contact to maximum intercuspation 

was classified into four separate patterns: First- trajectory was considered normal when it 

proceeded in a direct line from the front to the back of the arch, roughly following the midline. 

Second-when the trajectory localized within a defined region instead of following a straight-

line course, it was considered a contact point. Third-slipping in left-right, described as the 

trajectory, was delineated horizontally across the midline. Fourth- slipping in right-left, 

described as the trajectory, was delineated horizontally relative to the midline [1] (Figure 5). 
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Using IBM SPSS Statistics for Windows, Version 28.0 (IBM Corp., Armonk, NY, USA), the 

data were processed. To summarize the data, descriptive statistics was applied, including 

calculations of the mean, standard deviation, minimum, and maximum values for each variable. 

In order to assess the evidence of statistically significant differences between paired (related) 

variables, the Wilcoxon Signed Ranks Test was applied. Due to the non-normal distribution of 

the data, that test was chosen, as determined by preliminary assessments. The results were 

presented with corresponding p-values, statistical significance was regard at a p-value of less 

than 0.05. Statistical tests for all analyses were two-tailed. 

Ethics: This study was performed at School of Dental Medicine, University of Belgrade, 

Belgrade, Serbia. Ethical approval was obtained from the institutional ethics committee 

(Approval No. 36/34), and was carried out in line with the ethical standards described in the 

Declaration of Helsinki for studies involving human subjects. 

 

RESULTS 

The results present the mean (x̅), standard deviation (SD), median, and minimum–maximum 

values for occlusal time and total average occlusal force. These results showed that patients 

with skeletal Class III have a statistically significant improvement in occlusal time (p=0.011) 

following orthognathic surgery, whereas disclusion time increased (0.28 ± 0.41 seconds) 

compared to the pre-surgical condition (0.27 ± 0.27 seconds). (Table 1). 

The results for total average occlusal force show that there was a statistically significant 

difference in force distribution in both the anterior and posterior segments of the dental arch. 

The anterior segment (A) shows an increase in total force after the surgical treatment, as seen 

in Table 1 (before 0.20 ± 0.11%, after 0.55 ± 0.18%), while the posterior segment (P) shows a 
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decrease in total force compared to the pre-surgical condition (before 0.80 ± 0.11%, after 0.45 

± 0.18%). 

In contrast to the anterior and posterior segments, the left (L) and right (R) sides of the dental 

arch didn’t show statistically significant variation in force distribution in relation to the pre-

surgical condition. However, it can be noted that the left side of the dental arch showed a 

decrease in total bite force after the intervention (before 0.55 ± 0.09%, after 0.48 ± 0.09%), 

while an increase in bite force was assessed on the right side (before 0.45 ± 0.09%, after 0.52 

± 0.10%). 

COF is explained as a diamond-shaped icon. During data recording before surgery, patients 

exhibited various positional variations of the diamond-shaped icon, as shown in Table 1. All 

four possible trajectories, previously explained and illustrated in Figure 5, were present. After 

surgery, the COF tended to be more centralized, and all examined patients indicated a 

statistically significant difference (p = 0.026) in the position of COF. Its post-surgical position 

was within normal limits (Table 2). 

 

DISCUSSION 

This pilot study examined occlusal factors in participants confirmed to have skeletal Class III 

malocclusion, seven days preoperatively and 6–8 weeks postoperatively. Previous studies have 

investigated occlusion in patients with various occlusal classes at two or three different time 

points [14, 15, 16]. Digital devices enable improved accuracy and enhanced precision in 

analyzing the timing and intensity of occlusal contacts, while the T-Scan™ (Tekscan Inc.) 

system enables accurate assessment of a patient's bite [2, 17]. This technology also captures 

objective occlusal patterns during jaw movement, which can be crucial for effective 
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orthodontic treatment. Regular monitoring allows for early detection and correction of occlusal 

discrepancies and related musculoskeletal imbalances [18, 19, 20]. Consequently, assessing 

occlusion both pre- and post-surgery, as demonstrated in this study, proves to be highly 

beneficial for patient outcomes. 

Occlusal time gradually decreased after surgery, approaching the ideal physiological range. 

These findings suggest that minimizing occlusal time is important for facilitating smooth 

mandibular closure into maximum intercuspation without premature contacts. In contrast, 

disclusion time was within the physiological normal range both prior to and following the 

surgical intervention, with our findings indicating only minimal variations that did not reach 

statistical significance. Previous studies have reported that ideal physiological occlusal times 

is less than 0.2 seconds, with some authors suggesting a typical range between 0.1 and 0.4 

seconds [1, 13]. The results of our research are consistent with those reported by 

Tammataratarn et al. [1]. Evidence from multiple studies by Ellis et al. [21] reported that 

individuals scheduled for orthognathic surgery due to dentofacial deformities exhibited lower 

maximum bite force compared to healthy controls, emphasizing the clinical relevance of 

evaluating masticatory strength prior to surgical intervention. Similar findings are also reported 

by Iwase et al. [22], who showed that their patients had a decreased forces postoperatively, 

compared to presurgical bite force. Results for total average occlusal force showed a 

statistically significant improvement in force distribution in AP area. Specifically, there was a 

notable increase in force distribution in the A segment after surgery, while a decrease in total 

occlusal force is observed in the P segment. As a result of the surgical intervention, subjects 

with skeletal Class III malocclusion achieve proper incisal overjet, which allows the inclusion 

of a greater number of anterior teeth and a beneficial force distribution compared to the 

preoperative state [22].  
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In contrast to the AP segment, RL areas didn’t show statistically significant variations in force 

distribution after surgical procedure. This outcome may depend on several factors, such as the 

surgeon’s skill, tooth positioning, or potential postoperative relapse. Compared to our study, 

Tammataratarn et al. [1] did not find a statistically significant variation between the 

experimental and control groups in the AP and RL areas. However, they did observe a 

significant difference in bite force between the preoperative period and one month after 

surgery. 

Postoperative assessments revealed improved force distribution and occlusal force 

transmission, this finding was consistent with the resulting trajectory course. The COF is a very 

important parameter that indicates the stability of a patient’s occlusion [23, 24]. Analysis of 

the preoperative condition revealed a wide range of movement of the diamond shaped icon, 

indicating that most patients had highly unstable occlusion, with the exception of one patient 

who showed a consistent contact relationship (Table 2). Surgical intervention led to a 

significant improvement at the stability of occlusion in patients with skeletal Class III 

malocclusion, which can be attributed to the applied combined orthodontic-surgical treatment 

[21]. Other authors have also reported findings consistent with ours, emphasizing that their 

patients exhibited a more centric COF [1]. 

This study is limited by a modest sample size and a short-term follow-up, considering that these 

patients typically undergo two or three years of combined orthodontic-surgical treatment. 

Future research will focus on expanding the variables being observed, such as standard 

deviations of force on individual teeth, including and monitoring a larger number of these 

patients across different time points and various phases of therapy, which may provide insight 

into the improvement or deterioration of the evaluated parameters, and consequently, the 

enhancement or decline in occlusal stability. 
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CONCLUSION 

Surgical therapy significantly improves occlusal quality among individuals with skeletal Class 

III malocclusion. It has been proven that it leads to improvements in occlusion time, the 

distribution of total force in AP direction, projection of COF, compared to the pre-surgical 

condition. The results have shown that further investigation is needed into distribution of force 

on the right and left regions, expanding the variables being observed, such as standard 

deviations of force on individual teeth in order to enhance the occlusal stability in these 

patients. 

 

ACKNOWLEDGMENT 

This paper is a part of Dr. Amar Djerlek’s doctoral thesis 

 

Conflict of interest: None declared. 

  



Srp Arh Celok Lek 2025│Online First October 22, 2025│DOI: https://doi.org/10.2298/SARH250723081D 

DOI: https://doi.org/10.2298/SARH250723081D  Copyright © Serbian Medical Society 

12 

REFERENCES 

 
1. Tammataratarn P, Chen MC, Lin CH, Wen-Ching Ko E. Sequential digital occlusal analysis in patients 

with skeletal Class III malocclusion with orthognathic surgery: Surgery-first vs orthodontic-first approach. Am J 

Orthod Dentofacial Orthop. 2022;162(6):927–36. [DOI: 10.1016/j.ajodo.2021.07.030] [PMID: 36163310] 

2. Chowdhary R, Sonnahalli NK. Clinical applications of the t-scan quantitative digital occlusal analysis 

technology asystematic review. Int J Comput Dent. 2024;27(1):49–86. [DOI: 10.3290/j.ijcd. b3945153] [PMID: 

36928754]  

3. Manikandhan R, Manikandan S, Ponvel K, Parameswaran R, Shankar S. Comparison of Occlusal Digital 

Analysis Using T-Scan in Orthognathic Surgery with Only Conventional Orthodontic Patients. J Maxillofac Oral 

Surg. 2023;22(2):397–409. [DOI: 10.1007/s12663-023-01862-2] [PMID: 37122794] 

4. Li DTS, Leung YY. Temporomandibular Disorders: Current Concepts and Controversies in Diagnosis 

and Management. Diagnostics (Basel). 2021;11(3):459. [DOI: 10.3390/diagnostics11030459] [PMID: 33800948] 

5. Bunpu P, Changsiripun C. Assessment of masticatory performance in patients undergoing orthognathic 

surgery: A systematic review and meta-analysis. J Oral Rehabil. 2023;50(7):596–616. [DOI: 10.1111/joor.13447] 

[PMID: 36920311] 

6. Komuravelli A, Gawande S, Katekhaye S, Bhoir P. Occlusal indicators-a simplified approach. J 

Interdiscip Dent Sci. 2021;10(1):07–14. 

7. Qadeer S, Özcan M, Edelhoff D, Van Pelt H. Accuracy, reliability and clinical implications of static 

compared to quantifiable occlusal indicators. Eur J Prosthodont Restor Dent. 2021;28:1–2. [DOI: 

10.1922/EJPRD_2202Qadeer12] 

8. Wang Q, Zhao Z, Li J, Zhou M, Tang K, Bai S, et al. In vivo evaluation of T-Scan in quantifying occlusal 

contact. J Oral Rehab. 2024;51(9):1675–83. [DOI: 10.1111/joor.13732] [PMID: 38926933]  

9. Reich KM, Tatzber V, Skolka A, Piehslinger E, Lettner S, Kundi M, et al. A comparative study of digital 

and conventional occlusal indicators: accuracy and reliability of the T-Scan Novus, wax occlusogram, and 

articulating silk in clinical application. J Dent. 2025;156:105695. [DOI: 10.1016/j.jdent.2025.105695] [PMID: 

40096877] 

10. Prasanthi GS, Sajjan MCS, Manikyamba YJB, Chandrasekhar PVB, Kotemsetty SL. An analysis of 

three-dimensional changes to comprehensively evaluate the occlusion time, disclusion time, point of first contact 

and force distribution at various head positions using Tekscan III: An in vivo study. J Indian Prosthodont Soc. 

2024;24(4):341–50. [DOI: 10.4103/jips.jips_51_24] [PMID: 40227939] 

11. Tekscan Inc. (2022). T-Scan™ Novus User Manual. South Boston, MA, USA: Tekscan Inc. 

https://api.klockner.es/assets/fichas_tecnicas/T-Scan-User-Manual-10.0x-(RevW).pdf 

12. Basson E, Kerstein R, Radke J. Ability to correctly select high force occlusal contacts from articulating 

paper markings. Adv. Dent. Technol. 2020; 2:101–110. 

13. Iyer PK, Venugopalan S, N T, Jebaraj S. T-scans in implant procedures. Bioinformation. 2023;19(1):35–

8. [DOI: 10.6026/97320630019035] [PMID: 37720290] 

14. Maurya RK, Bhardwaj P, Singh H, Mitra R, Nakra O, Mishra HA. Evaluation of pre- and post-treatment 

masticatory and bite force efficiency in patients undergoing fixed orthodontic treatment and orthognathic surgery 

using T-Scan Novus occlusal analysis: A factorial randomized controlled trial. Natl J Maxillofac Surg. 2022 Sep-

Dec;13(3):376–83. [DOI: 10.4103/njms.njms_48_22] [PMID:36683942] 

15. Hatab N, Abutayyem H, Al Dwiri OHE, Rafaa A, Ivanjac F. Significance of T-ScanTM in recording 

occlusion parameters in orthodontic patients. Srp arh celok lek. 2025;153(1–2):10–16. 

[DOI:10.2298/SARH241125013H] 

16. Giray B, Sadry S. Modifications in Class I and Class II Div. 1 malocclusion during orthodontic treatment 

and their association with TMD problems. Cranio. 2021;39(1):65–73. [DOI: 10.1080/08869634.2019.1572282] 

[PMID: 30741126] 

17. Manziuc MM, Savu MM, Almăşan O, Leucuţa DC, Tăut M, Ifrim C, et al. Insights into Occlusal 

Analysis: Articulating Paper versus Digital Devices. J Clin Med. 2024;13(15):4506. [DOI:10.3390/jcm13154506] 

[PMID: 39124772] 

18. Toser I, Faur AB, Anghel-Lorinți AE, Jivănescu A. Case Report: A comprehensive digital workflow to 

enhance predictability and precision with fixed dental prostheses in the posterior region. Front Dent Med. 

2025;6:1625405. [DOI:10.3389/fdmed.2025.1625405] [PMID: 40630263] 

19. Rubió-Ferrer G, Rovira-Lastra B, Khoury-Ribas L, Flores-Orozco EI, Ayuso-Montero R, Martinez-

Gomis J. Reference values and reliability of occlusal force distribution and occlusal time measured by the T-Scan 

system in adults with healthy dentition. J Prosthodont. 2024;33(6):558–64. [DOI: 10.1111/jopr.13838] [PMID: 

38469973] 

20. Rovira-Lastra B, Khoury-Ribas L, Flores-Orozco EI, Ayuso-Montero R, Chaurasia A, Martinez-Gomis 

J. Accuracy of digital and conventional systems in locating occlusal contacts: A clinical study. J Prosthet Dent. 

2024;132(1):115–22. [DOI: 10.1016/j.prosdent.2023.06.036] [PMID: 37612195] 



Srp Arh Celok Lek 2025│Online First October 22, 2025│DOI: https://doi.org/10.2298/SARH250723081D 

DOI: https://doi.org/10.2298/SARH250723081D  Copyright © Serbian Medical Society 

13 

21. Ellis E 3rd, Throckmorton GS, Sinn DP. Bite forces before and after surgical correction of mandibular 

prognathism. J Oral Maxillofac Surg. 1996;54(2):176–81. [DOI: 10.1016/s0278-2391(96)90443-7] [PMID: 

8604066] 

22. Iwase M, Sugimori M, Kurachi Y, Nagumo M. Changes in bite force and occlusal contacts in patients 

treated for mandibular prognathism by orthognathic surgery. J Oral Maxillofac Surg. 1998;56(7):850–5; 

discussion 855–6. [DOI: 10.1016/s0278-2391(98)90013-1] [PMID: 9663576] 

23. Yang L, Zhou T, Zhao N, Qu X, Chen W, Zhao Y, et al. [The impact of oral occlusal exercises on occlusal 

performance of oral cancer patients following segmental mandibulectomy without simultaneous reconstruction]. 

Shanghai Kou Qiang Yi Xue. 2025;34(2):184–90. Chinese. [DOI:10.19439/j.sjos.2025.02.013] [PMID: 

40550772] 

24. Abe KI, Sakaguchi K, Mehta NR, Correa LP, Abdallah EF, Yokoyama A. Effect of body posture on 

stability and balance of occlusal contacts. Cranio. 2025;43(2):225–35. [DOI: 10.1080/08869634.2022.2119301] 

[PMID: 36101939] 

  



Srp Arh Celok Lek 2025│Online First October 22, 2025│DOI: https://doi.org/10.2298/SARH250723081D 

DOI: https://doi.org/10.2298/SARH250723081D  Copyright © Serbian Medical Society 

14 

 
 

Figure 1. A – 2D occlusal load interpretation; B – 3D occlusal load interpretation 
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Figure 2. 3D occlusal load interpretation with imported stereolithography file 
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Figure 3. T-Scan Novus (Tekscan Inc., Norwood, MA, USA) handpiece with sensor film 
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Figure 4. Presentation of center of force by the red and white diamonds in the 2D graph 
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Figure 5. Four types of trajectories of the closing path: A – normal: the trajectory was 

straight-down in shape; B – contact point: the trajectory was clustered into a specific area; C 

– sliding in left-right, defined as the trajectory, was outlined horizontally across the midline; 

D – sliding in right-left: the trajectory was outlined horizontally, across the midline  
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Table 1. Descriptive statistics for occlusal time (seconds) and total average occlusal force 

(%) 

Observed 

parameters 

Before surgery 

x̅ ±SD 

Med; min–max 

After surgery 

x̅ ±SD 

Med; min–max 

Significance  

Occlusion time 
2.11 ± 0.76 

1.7; 1.48–3.66 

0.96 ± 0.64 

0.75; 0.50–2.21 
p = 0.011* 

Disclusion time 
0.27 ± 0.27 

0.21; 0.00–0.96 

0.28 ± 0.41 

0.17; 0.05–1.37 
p = 0.593 

Total anterior 

occlusal force 

0.20 ± 0.11 

0.15; 0.06–0.35 

0.55 ± 0.18 

0.53; 0.37–0.93 
p = 0.008* 

Total posterior 

occlusal force 

0.80 ± 0.11 

0.85; 0.65–0.93 

0.45 ± 0.18 

0.47; 0.07–0.63 
p = 0.008* 

Total left occlusal 

force 

0.55 ± 0.09 

0.56; 0.36–0.64 

0.48 ± 0.09 

0.48; 0.37–0.71 
p = 0.173 

Total right occlusal 

force 

0.45 ± 0.09 

0.43; 0.36–0.63 

0.52 ± 0.10 

0.52; 0.28–0.63 
p = 0.138 
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Table 2. Descriptive statistics of location of the center of force before and after surgery 

Center of force  Before surgery After surgery Significance  

normal 3 (33.3%) 9 (100%) 

p = 0.026* 
L→R 3 (33.3%) / 

R→L 2 (22.2%) / 

contact 1 (1.1%) / 

* – statistical significance; L – left; R – right; contact – trajectory localized in defined region 

 


