
 
* Correspondence: tugcetemur@ohu.edu.tr 

J Exp Clin Med  
2022; 39(3): 645-648 
doi: 10.52142/omujecm.39.3.10 
c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 
Pain management is a far-reaching consideration in behavioral 
management in pediatric dental care. The first method in pain 
management is still local anesthesia practice. The inferior 
alveolar nerve must be blocked when deep restoration or 
surgery is required on mandibular permanent or primary teeth 
(1-3). 

Preventing pain seems essential for a child to have a 
positive experience during a dental visit, build trust and 
cooperation, and enjoy future visits (4). An inferior alveolar 
nerve block (IANB) is the prevalently adopted technique in 
children, but it is famous for its high failure rates (5). Yet, the 
exact location of the mandibular foramen (MF) must be 
detected to achieve success in the IANB (6). The MF, formed 
at the beginning of the mandibular canal and covers the 
mandibular nerve and vessel, is an anatomical structure 
located slightly above the center of the inner surface of the 
mandibular ramus (7, 8). 

The most common causes of failure of the IANB are lack 
of anatomical knowledge, lack of a specific anatomical 
landmark, variations in mandibular ramus sizes, and changes 
in the location of the MF (9). Panoramic radiography is an 
advantageous imaging method in children and the disabled 

and patients with sensitivity to the gag reflex, as well as 
offering less radiation exposure compared to intraoral 
radiography (10). On panoramic radiography, the mandibular 
canal appears radiolucent as a curved plane extending from 
the MF to the mental foramen. On the other hand, it is 
reported that panoramic radiography, which is more cost-
effective than other imaging methods, helps clinicians 
identify anatomical landmarks, particularly in developed 
countries (e.g., MF) (11). 

Considering the common failure rates of IANB in 
children, knowing the exact anatomical location of the MF 
becomes important to ensure successful anesthesia of IANB 
during dental procedures in these patients. On the other hand, 
relevant studies in the literature suggest the location of the 
MF differs by race and age (12, 13). Although the MF in 
children is expected to be located lower than in adults during 
the primary dentition, there are some contra versions about its 
location in children (14). 

Although the literature hosts many studies on the location 
of the MF in children and adolescents, it is evident that the 
previous findings highly differ; therefore, further research is 
needed (12, 13, 15-17). 
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Besides, the results of the measurements did not significantly differ by sex.  Overall, it was concluded that MF was slightly below OP under 8 
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Ultimately, this study aimed to reveal the location of the 
MF in a Turkish pediatric sample from the Eastern 
Mediterranean region by the occlusal plane (OP), the anterior 
border of the ramus (ABR), and the mandibular base (MB) 
using panoramic radiographs. Thus, it was intended to guide 
clinicians about the correct location of the MF while applying 
anesthesia to pediatric patients. 

2. Materials and Methods 
The Clinical Research Ethics Committee of Sutcu Imam 
University granted ethical approval to the study (No: 2021-
17). The present research retrospectively employed 
panoramic radiographs taken during dental examinations of 
children who applied to Sutcu Imam University, School of 
Dentistry, Pedodontics Clinic between 2019-2020. 

No additional radiographs of the children were needed in 
this study. The imaging was taken by the same staff following 
the proper shooting techniques of the device. The analyses 
were performed on the panoramic radiographs of the 
determined sample with complete posterior teeth and those 
with high image quality without exposure and positioning 
errors. Nevertheless, the following cases were excluded from 
the study: patients with low-image quality radiographs, 
craniofacial syndrome, temporomandibular joint disease, 
missing posterior teeth, supernumerary teeth, dental agenesis, 
orthodontic treatment, surgical treatment, trauma, and 
pathology in the maxillofacial region.  

The radiographs were taken by the same staff on the 
GENDEX GDP -700 (Magnification 1.3) device at 66 Kv, 6.3 
mA 14 sec. in the child module following the manufacturer’s 
recommendations. The relevant measurements were made in 
Adobe Photoshop CS6. 

The pediatric patients were divided into five groups by 
age: Group 1 (G1): 5-6-year-olds, Group 2 (G2): 7-8-year-
olds, Group 3 (G3): 9-10-year-olds, Group 4 (G4) 11-12-year-
olds, and Group 5 (G5) 13-14-year-olds. 

The points and planes in the studies by Apaydın and 
Shukla were taken as reference in this study (Fig 1.) (15, 18). 

 

Fig 1. The locations of L1, L2, and L3 on a panoramic 
radiograph 

An experienced oral and maxillofacial radiologist 
performed all measurements on the radiographs in mm. Since 
there were no differences between the measurements by right 
and left areas in the previous studies, the left area was 
considered while taking the measurements from the patients 
(18-20). 

Meanwhile, to test the reliability of the measurements, the 
distances were remeasured among 1/10 of the participants two 
weeks after the main measurements. 

L1: MF-OP distance 

L2: MF-ABR distance 

L3: MF-MB distance 

Considering the reference article, a Cohen’s d value of 
1.13 was settled to be sufficient for deciding a finding to be 
significant (15). For the total sample size, it was calculated 
that 85% power would be achieved when 15 participants were 
recruited for each group. In this study, 30 children (15 girls, 
15 boys) were included in each age group. The analyses were 
performed on the Jamovi (Version 1.0.4) software. The 
normality of distribution was checked through the Shapiro-
Wilk test. The normally distributed data were analyzed using 
a one-way analysis of variance (ANOVA) with Tukey’s 
multiple comparison tests to compare the locations of the MF 
by sex and age. Finally, Pearson’s correlation test was 
performed to reveal the associations between the continuous 
variables. Correlation analysis was performed on repeated 
within-observation measurements. In all the analyses, a p-
value <0.05 was considered statistically significant. 

3. Results 
Intra-observer correlation coefficients ranged from 0.90 to 
0.92 for all the measurements (robust positive correlation). 

We evaluated panoramic radiographs of 30 patients (15 
boys, 15 girls) in each age group, 150 children in total. The 
results revealed that the measurements did not differ by sex 
(Table 1).  

Table 1. Comparison of the location of the mandibular foramen by 
gender, one-way anova test (p<0.05) 
Locations Male Female P value 

L1 1.54±1.26 1.43±1.57 0.611 
L2 15.7±2.36 15.08±2.49 0.087 
L3 23.59±2.48 23.1±2.78 0.213 

The same superscript letters indicate no significant difference within row 
lines (p>0.05) 

There were no significant differences between G1 and G2 
and between G4 and G5 by the mean L1 value, respectively 
(p>0.05). However, the results revealed a significant increase 
in the mean L1 value from G2 to G4 (p < 0.05). 

There were no significant differences between G1 and G2 
and between G4 and G5 by the mean L2 value, respectively 
(p > 0.05) Nevertheless, it was found that the mean L2 value 
significantly increased from G2 to G4 (p < 0.05). 
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There were no significant differences between G1 and G2 
and between G4 and G5 by the mean L3 value, respectively 
(p > 0.05). Nevertheless, it was found that the mean L3 value 

significantly increased from G2 to G4 (p < 0.05). 

The mean values and standard deviations by age group are 
shown in Table 2. 

Table 2. Comparison of the locations of the MF by age, one-way ANOVA and Tukey post-hoc tests (p < 0.05) 
Locations 5-6 years (G1) 7-8 years (G2) 9-10 years (G3) 11-12 years (G4) 13-14 years (G5) 

L1 -0.15±1,43a -0.36±0.98a 1.07±0.51b 1.99±0.56c 2.59±0.59c 
L2 13.11±1.12a 13.14±1.88a 14.69±1.48b 16.81±1.82c 15.18±2.17c 
L3 19.22±2.34a 20.48±1.34a 22.56±2.30b 23.99±1.32c 25.26±1.29c 

The same superscript letters indicate no significant difference within row lines (p > 0.05)

4. Discussion 
It is estimated that the locations of the mandibular lingula and 
foramen may change on the ramus of growing children. 
Therefore, considering variability in the location of the MF 
may reduce the incidence of injection failure in pediatric 
patients (13). 

In this study, the MF was slightly located below the OP 
among those under 8 years of age while being above the OP 
in the patients 9 years and older. Similarly, the previous 
research reported that the MF is below the OP in children 
under 8 years of age (3, 12, 17). Yet, some other studies 
demonstrated it to be at or above the OP at the beginning of 
mixed dentition (1, 2, 15, 18, 20). Akbari et al. recommended 
needle insertion in the same plane as the OP among 7-8-year-
olds, while it was recommended to enter from a distance of 
approximately 2 mm in the 9-10 and 11-12 age groups. They 
attributed this situation to the incompleteness of teeth among 
those under eight years of age (1). Accordingly, it can be 
recommended the injection be made slightly below the OP in 
children under eight years of age in the INAB application. 

The previous research also determined a gradual increase 
in the distance from the MF to the OP from the early primary 
dentition to the permanent dentition (2, 13, 15, 18, 20). In this 
study, it was determined that L1 (MF-OP distance) increased 
gradually from 7-8 years to 11-12 years, but there was no 
statistically significant increase at the beginning of early 
mixed dentition (G1-G2) and permanent dentition (G4-G5). 
Poonacha et al., on the other hand, reported that the location 
of the MF shows a slight change with age. In their study, they 
also found both an increase and a decrease in MF-OP distance 
(21). Altunsoy et al. evaluated the location of MF in children 
and adolescents aged 8-18 years through CBCT and, unlike 
this study, concluded insignificant differences between 
different age groups by MF-OP distance (16). Contrary to the 
findings of this study, Afsar et al. concluded that the linear 
distance between the MF and the OP does not differ 
significantly by age (9). Similarly, a recent study by 
Feuerstein et al. with 4-23-year-olds concluded that the 
location of the MF does not differ significantly by age (22). 

On the other hand, although there were no significant 
differences between 5-6 years of age and 7-8 years of age and 
between 11-12 years of age and 13-14 years of age by L2 
(MF-ABR distance) and L3 (MF-MB distance), it was 
discovered that the MF increased gradually from 7-8 years to 

11-12 years,  In the literature, some studies reported an age-
associated increase in MF-MB distance (18, 20, 23). It was 
previously asserted that vertical position changes in the MF 
may be related to child maturation resulting in enlargement of 
the ramus and bone formation at the lower border of the 
mandible (19). It was also suggested that the horizontal 
location of the MF in children is more inferior-anterior in the 
ramus of the mandible than in adults and that the MF 
approaches posterosuperior more with age (15, 20, 21, 23). 
However, Altunsoy et al. discovered that the distance of the 
MF from the ramus anterior does not change by age (16). 

Nevertheless, no significant differences were found 
between the measurements by sex. Similarly, the literature 
previously reported that sex does not have a substantial 
impact on these distances (15, 19, 22, 23). On the other hand, 
except for the measurements between the OP and the MF, 
Altunsoy et al. determined that MF-mandibular lower border 
and MF-ABR distances are significantly greater in girls than 
in boys (16). Movahhed also found that the location of MF 
differed by sex and that it was below the OP in boys and 
above the OP in girls at the age of 9 years. This situation was 
attributed to different growth patterns between boys and girls 
(3). 

This study recruited the patients’ panoramic radiographs. 
Although there are studies showing that linear measurements 
with cone beam computed tomography (CBCT) give precise 
results for measurements in the region oral and maxillofacial, 
panoramic radiographs with less radiation are advantageous 
in pediatric patients (24). 

In conclusion, it was discovered that the MF is located 
below the OP under 8 years of age, and moves in the poster 
superior direction until the permanent dentition period, which 
had better be considered by clinicians in IANB. 
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