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Abstract 

Objective: The purpose of this study was to compare the sagittal condylar guidance (SCG) angle between dentate and edentulous 

patients, right and left sides, and males and females. At the same time, the study aimed to explore any statistically significant relation 

in values of the (SCG) angles between different age groups. 

Methods: The study samples included 40 participants, 20 dentate patients (10 men and 10 women, aged from 20-49 years) were 

included. Similarly, 20 edentulous patients (10 men and 10 women, aged from 50-79 years) were taken on. (SCG) angles were measured 

for the right and left sides using (CBCT) with appropriate software. Independent samples t-test and ANOVA test were used to analyze 

the data. 

Results: The difference in (SCG) values between dentate and edentulous patients was statistically significant at p < 0.05. In contrast, 

the recorded values of (SCG) were comparable between the right and left sides, between males and females, with no statistical 

differences, p > 0.05. Furthermore, potential statistically significant differences between the values of SCG  angles and different age 

groups in dentate and edentulous cases were not explored. 

Conclusions: There was no significant variation in the values of the SCG angles between the right and left sides simultaneously 

between males and females. However, a significant difference was detected in the value of SCG angles between dentate and edentulous 

cases. In contrast, statistically significant differences were not depicted in the values of SCG angles between different age groups in 

dentate and edentulous samples.  

Keywords: Sagittal condylar guidance, Cone beam computed tomography, Dentate, Edentulous. 

. 

Submitted: September 16, 2024, Accepted: January 18, 2025, Published: April 1, 2025. 

 

 

 

DOI: https://doi.org/10.17656/sdj.10202 

 

1. Department of Prosthodontic Dentistry, College of Dentistry, University of Sulaimani, Sulaimani, Iraq. 

 

* Corresponding author: tanya.sadq@univsul.edu.iq.  

 

  

 

 

 

 

 

 

 

Published by College of Dentistry, University of Sulaimani

A Comparative Evaluation of Sagittal Condylar 

Guidance Between Dentate and Edentulous 

Patients Using CBCT: An in Vivo Study 

 

 

Original Article 

https://orcid.org/0000-0002-6102-9697
https://orcid.org/0000-0001-9971-6890
https://orcid.org/0000-0001-9229-0647


   

 

 Evaluation of Sagittal Condylar Guidance                                 Sulaimani Dent J. April 2025
  

      28 
 

Introduction 

A proper and successful dental prosthesis can only be 

constructed when it functions harmoniously with all 

structures guiding mandible movement1. For this reason, 

accurate simulation of the path of the condyles and the 

articular disc traversing along the articular eminence 

(AE) slope contributes to the prognosis of complex 

prosthodontics procedures2,3. Condylar guidance is the 

mandibular guidance generated by the condyle and 

articular disc traversing the contour of the glenoid 

fossae4.  Any error or failure to determine the condylar 

guidance precisely may lead to an unstable occlusion 

with occlusal interference. Identifying and correcting 

these errors need precious clinical time and may affect 

patient satisfaction5. 

 Sagittal condylar guidance (SCG) is an articular 

parameter which is highly dependent on the articular 

setting during oral rehabilitation planning. It also 

influences dynamic tooth morphology, which aids in 

restoring and preserving the occlusion without 

interference5.  

According to the literature, many ways and techniques 

are used for measuring condylar guidance5-8. However, 

no clear evidence exists regarding which technique can 

stimulate the condylar linear pathway. Therefore, dental 

clinicians may depend on the average value between 22 

and 65 degrees without attention to the condylar 

pathway steepness. This can lead to defects and 

imperfections in the final stage of dental prostheses and 

restorations6-8.  

Intra-oral wax records, functional records, and graphical 

tracing methods have been recommended to record the 

mandible's centric and eccentric movements9.  One of 

the most widely used techniques for setting condylar 

guidance involves recording centric, protrusive, and 

lateral interocclusal records. The semi-adjustable 

articulator is usually used10-13. Similarly, pantographic 

tracing can measure condylar guidance using a fully 

adjustable articulator14.  

Nevertheless, these clinical methods have the 

disadvantages of being time-consuming, inconvenient, 

and inefficient. Radiographic techniques, including 

panoramic radiographs, computed tomograms, and 

lateral cephalograms, have been suggested to obtain the 

same goal15-17. Measurements acquired from these 

techniques mainly depend on stable landmarks. 

Therefore, errors that may occur because of the 

operators' inexperience and difficulties in controlling 

the neuromuscular movement of the patients can be 

decreased18-21. 

Cone beam computed tomography (CBCT) is a widely 

used radiographic technique in dentistry19. The 3D 

multiplanar sections obtained from a CBCT scan 

provide an improved anatomic overview of the condyle 

and its pathway without the superimpositions inherent 

in 2D radiographic images20,22-24.  Many studies have 

been conducted to measure SCG angles using clinical 

methods, OPG, lateral cephalograms, and 

CBCT1,4,5,19,25,26. However, there is a gap in the literature 

regarding using CBCT to measure and compare SCG 

angles between dentate and edentulous patients. 

Hence, this study aims to compare the angle of sagittal 

condylar guidance (SCG) obtained from CBCT between 

dentate and edentulous patients to determine whether 

there is a significant difference between the two groups 

of patients. At the same time, the aim is also to find any 

statistical difference in the value of (SCG) between the 

right and left sides, between females and males, and 

between different age groups in dentate and edentulous 

participants. 

Materials and methods 

Patient selection 

An ethical clearance certificate was obtained for this 

study from the ethical committee in the College of 

Dentistry, University of Sulaimani, number (205\23). A 

total of 40 participants enrolled and participated in this 

study. Twenty dentate patients (10 men and 10 women, 

between 20-49 years) were included. Similarly, 20 

edentulous patients (10 men and 10 women, between 

50-79 years) were taken on, according to previous 

studies25,26. Those patients were referred to a private 

dental clinic to treat their conditions. CBCT scans were 

prescribed for dentate and edentulous participants only 

when clinically indicated. 

 Written informed consent was obtained from each 

participant before taking a radiographic image and 

collecting clinical data. Regarding the dentate patients, 

inclusion criteria included individuals having an almost 

complete complement of natural teeth (at least three 

teeth in each posterior segment) with a class 1 molar 

relationship. Dentate patients under the age of 20 were 

not included in this study. This was because the size of 

the TMJ will continue to increase nearly until the age of 

twenty27,28. 

Furthermore, any patients suffering from TMJ disorders 

or any TMJ abnormalities were excluded. Class II and 

III molar relations, severe attrition, faulty restorations, 

and poor neuromuscular control were not included. 

Concerning the edentulous patients, patients with 

completely upper and lower edentulous arches, as well 

as a good neuromuscular control movement of their 

arches, were chosen. The patients’ mandibular and 

maxillary ridges should be in good condition and at a 

height with minimum bone loss.  However, this study 

did not take edentulous individuals with any TMJ 

disorders or difficulty in controlling the movement of 

the jaws. Additionally, any condition that 



   

 

Vol 12(1)                                                                                                                                                                       Abdulqader et al. 

                                                                                                                                                                                 
   

 
                                                                                                                                                                            29  

 

Figure 1: Condylar guidance obtained for a participant using CBCT. A: FH plane 

(Frankfort horizontal plane), B: Line from most superior to most inferior point of 

the curvature of glenoid fossa, C: Sagittal condylar guidance angle; angle made by 

intersection of line A and B.  

contraindicates the use of radiographic images was also 

excluded, such as pregnancy. 

CBCT Radiographic procedure  

A CBCT radiographic image of the mid-facial region for 

each participant was achieved by the same operator 

using the same radiographic machine (Carestream 

Kodak Cs9600; Kodak). All the patients stood to get 

maximum intercuspation between the upper and lower 

arches. A special software programmer (CS 3D Imaging 

software; Carestream Dental) was used to program the 

images. Axial sections perpendicular to the condylar 

long axis were made (width=0.15 microns, thickness=1 

mm, step=1 mm) at the level of the condyle head and 

inferior border of the zygomatic arch. Exposure factors 

were kept at 90 KVp, 3.20mA, and 40 s.   

Also, a personal protection barrier was used for each 

patient. To find the maximum depth of the glenoid fossa, 

a perpendicular line connecting the deepest point of the 

glenoid fossa was drawn onto another line connecting 

the two sides of the glenoid fossa on the central section 

and two sections, before and after. The section with the 

maximum length of the perpendicular line was selected. 

The porion and orbitale were identified, and the 

Frankfort horizontal plane was constructed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

After that, a second line was constructed along the 

posterior slope of AE, connecting the most concave 

(highest) point on the glenoid fossa and the most convex 

(lowest) on the apical portion of AE29,30. The condylar 

inclination angles for both sides (right and left) were 

obtained by measuring each participant's angle between 

the Frankfort horizontal plane and the second 

constructed line (Figure 1). Finally, the same 

investigator achieved condylar inclination values for 

each patient. 

Statistical analysis 

The collected data from the patients were entered into a 

spreadsheet (Microsoft Office 365), and analysis was 

done using the statistical software package SPSS 29 

(SPSS Inc., Chicago, IL, USA). The data were tested for 

normal distribution with the Shapiro-Wilk test, and the 

data did not deviate from normality (p-value= 0.15); 

subsequently, parametric tests were used. Independent 

samples t-test was used to compare the mean values of 

sagittal condylar guidance (SCG) angles between right 

and left sides, males and females, and between dentate 

and edentulous cases. A one-way analysis of variance 

(ANOVA) test was used to compare the mean values of 

SCG angles between age groups. The p-value ≤0.05 has 

been accepted as statistically significant.  
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Figure 2: Mean of SCG angle values for dentate and edentulous patients. 

 

Figure 3: A bar chart showing the distribution of SCG angle values across the age groups. 

 

 

Results 

The sample was composed of 40 subjects. Considering 

dentate status, 20 patients were dentate and 20 were 

edentulous. (Table 1) shows the frequency, mean, and 

standard deviation of the value of SCG angles for both 

dentate and edentulous patients, right and left sides, 

males and females. No significant difference was found 

between the (SCG) angle obtained for the right and left 

sides for either dentate or edentulous groups. Similarly, 

there was no statistically significant difference in the 

value of (SCG) angles between genders for either 

dentate or edentulous groups, as depicted in Table 1. 

The average mean value of SCG angles for the dentate 

group in this sample is 34.55, while it is 30.35 for the 

edentulous group.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This shows that the dentate group in this sample has, on 

average, a higher mean value for SCG angle than the 

edentulous group. A two-tailed t-test for independent 

samples showed that the difference in the value of SCG 

angles between dentate and edentulous patients was 

statistically significant, t(73.29) = 3.4, p = 0.007, 95% 

confidence interval [1.72, 6.58], as seen in (Figure 2) 

and (Table 1). The dentate group has been divided into 

three age gaps (20-29), (30-39), and (40.49), 

respectively. In the same manner, the edentulous group 

involves three age gaps (50-59), (60-69), and (70-79), 

(Figure 3). 

 A one-way analysis of variance (ANOVA)  

showed no significant differences in the value of SCG 

angles among age groups in dentate and edentulous 

cases or between the right and left sides.  
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Table 1: Descriptive data analysis with a t-test showing the differences in SCG between dentate and edentulous, right and 

left sides, as well as between sexes, in both dentate and edentulous samples.  

 

Discussion 

Registering individual articular parameters, such as 

sagittal condylar guidance (SCG), Bennett angles, and 

immediate side shift (ISS), is crucial in analyzing and 

planning oral rehabilitation. This involves maintaining 

and restoring critical functions, such as mastication, 

speech, chewing, and esthetics31,32.  

Among these parameters SCG has a highly significant 

impact that dominates dynamic tooth morphology. The 

SCG can be described as the angle formed between the 

protrusive condylar path and the Frankfort plane, or 

another horizontal reference plane such as Camper’s 

plane (ala of the nose to the tragus), or the axis-orbital 

plane31,32. Therefore, finding the individual value of the 

condylar path will ensure better diagnosis, treatment 

plan mapping, and more precise prosthetic restorations, 

eliminating the time required for correction and 

adjusting of occlusal interruptions5,31,32.  

Many clinical, radiological, and instrumental 

procedures have been intended for condylar path 

registration33. Among these techniques, CBCT is the 

most accurate and noninvasive method of measuring the 

curvature of the glenoid fossa34. At the same time, the 

CBCT scan has shown the highest reliability rate among 

all other techniques for measuring SCG angle35. 

Based on the findings of this clinical study, there was no  

statistically significant difference between the right and 

left condylar guidance angle values achieved by the 

CBCT technique in either the dentate or edentulous 

group.  

 

 

 

This finding agrees with other studies19,34-39. Contrarily, 

El Gheriani and Winstanley21, and Zamacona et al. have 

declared significant differences between the left and 

right condylar guidance values2. The heterogeneity of 

their samples, a mix of wholly and partially edentulous 

participants, may have caused the differences in 

Zamacona et al.’s findings2. 

Additionally, statistical significance variation in the 

SCG values was not observed between genders.  This 

result is also comparable to other studies30,37,40. 

According to the outcome of this study, a statistically 

significant difference in the values of SCG inclinations 

was noticed between dentate and edentulous cases, 

which disagrees with the Das et al. study36. This could 

be because OPG, which is less precise than CBCT30, was 

used to measure SCG in the Das et al. study,34,35. 

Moreover, recording sagittal condylar guidance in 

edentulous patients is more technique-sensitive, and the 

chances of error are also high if methods other than 

CBCT are used36. 

Depending on the data obtained in this study, no 

statistically significant correlation was discovered 

between SCG angles and age groups, either in dentate or 

edentulous patients. This finding is inconsistent with 

other published studies, which found a reduction in the 

value of SCG angles with increasing age30,41. These 

results are derived from flattening of the condylar head 

as people become older42. The small sample size may be 

one of the factors that prevented a similar result from 

being seen in this study. 

 

 Variables Frequency Minimum Maximum Mean ± Std. p-value 

Dentulous 

state 

Dentate 20 29 40 34.55 ± 3.12 

0.007 

Edentulous 20 22 37 30.35 ± 5.83 

Side Dentate 
Right 10 24 46 34.9 ± 5.03 

0.39 
Left 10 23 41 33.6 ± 4.41 

Side 

Edentulous 

Right 10 18 38 29.1 ± 6.41 
0.306 

Left 10 22 39 31.1 ± 5.77 

Sex Dentate 
Male 10 29 40 35.4 ± 3.13 

0.233 
Female 10 29 39 33.7 ± 3.02 

Sex 

Edentulous 

Male 10 24 37 31.3 ± 5.36 
0.481 

Female 10 22 37 29.4 ± 6.42 



   

 

 Evaluation of Sagittal Condylar Guidance                                 Sulaimani Dent J. April 2025
  

      32 
 

Regarding the clinical methods for registration of SCG 

angle, operator’s skill and experience, variations in 

polymerization shrinkage of those materials used for 

recording are main and cumbersome disadvantages19. 

Alternatively, using radiographical techniques can 

reduce these limitations as they depend on stable bone 

landmarks19. Otherwise, panoramic radiography still has 

many drawbacks25. These include the orientation of the 

reference plane and the head and parallax distortions due 

to the difficulty of distinguishing the outline of the 

articular elevation from the lower border of the 

zygomatic arch23,25. Furthermore, overlapping of many 

anatomical structures makes panoramic images 

unsuitable for measuring the SCG angle. On the other 

hand, a 3D image can be provided by CBCT scans 

without any superimposition22,29. Likewise, the articular 

eminence and glenoid fossa can be easily identified and 

distinguished from adjacent structures. Furthermore, the 

advent of CBCT has offered radiographic scans 

associated with less radiation exposure and more 

accurate and reliable results, which has raised its 

application in dentistry22,29. 

Nevertheless, CBCT scans are expensive compared with 

other techniques30. Indeed, more studies should be 

performed to find the predictability of SCG values in 

edentulous patients using CBCT. This would simplify 

the procedure for creating expectable occlusal schemes 

in complete upper and lower arch implant rehabilitations 

and implant-supported over-denture dental prostheses. 

In this study, only 40 patients were included, which can 

be regarded as a small sample size.  

 

Conclusion 

Despite this study’s small sample size, it can be 

summarized that no significant difference exists 

between the right and left sagittal condylar guidance 

angles (SCG) in dentate and edentulous patients. 

Correspondingly, no statistical difference was seen in 

the values of sagittal condylar guidance angles (SCG) 

between males and females for either right or left sides. 

However, the difference in values of SCG inclinations 

between dentate and edentulous cases was statistically 

significant, p = 0.007. On the other hand, no statistically 

significant differences were detected between the SCG 

angles and age groups. Further studies are needed that 

use a larger sample size in an edentulous population to 

determine the value of SCG in this generation using 

CBCT. This would contribute to initiating occlusal 

schemes during prosthodontic treatments. 
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