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Abstract  
 

This study used CBCT to examine the greater palatine foramen in Tunisian patients, aiming to provide crucial anatomical 

information for administering greater palatine nerve block anesthesia and identifying appropriate locations for harvesting 

palatal donor tissue. A total of 63 CBCT scans were conducted on Tunisian patients. All patients had fully erupted first, 

second, and third molars, leading to the examination of 100 greater palatine foramina (GPF). The evaluation of the GPFs 

encompassed their positioning, Antero-posterior (AP) and latero-medial (LM) diameters, as well as their distances from 

both the midline maxillary suture (MMS) and the alveolar ridge top (ART). The measurements were conducted using the 

distance measuring tool of Romexis® viewer software. The IBM® SPSS® version 20.0 statistical package was used to 

carry out all statistical analyses. The study included 100 CBCTs, with participants consisting of 37 males (58.73%) and 26 

females (41.27%), having an average age of 34±12 years. Among the 100 GPFs analyzed, 68% were near the third molar, 

23% were situated behind it, and 9% were positioned opposite to the second molar. The average AP and LM diameters 

were 4.64mm (±1.15) and 2.53mm (±0.68), respectively. The mean distances to the MMS and ART were 13.9mm (±1.51) 

and 11.45mm (±2.09), respectively. Among Tunisian patients, the GPF position is quite variable, seldom found opposite 

to the second molar, and tends to be in closer proximity to the third molar. 

Keywords: Greater palatine foramen -Greater palatine canal- Cone beam computed tomography - Maxillary nerve block. 
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INTRODUCTION 
The anesthesia block of the greater palatine 

nerve (GPN) results in a state of numbness across one 

side of the upper jaw. This includes the teeth, the mucous 

membranes of the palate and gums, the skin in the central 

facial area, the maxillary sinus, and the nasal 

cavity(Aoun et al., 2015). 

 

 

This technique was first described in 

1927(Nevin and Puterbaugh, 1924), and it remains a 

widely recommended approach for various surgical 

procedures involving the upper molars, maxillary sinus, 

and nasal region (Kang et al., 2012). Furthermore, it 

accomplishes nasal hemostasis, a crucial element in 

multiple procedures such as endoscopic sinus surgery 

and septorhinoplasty, through the vasoconstrictive 

impact on the maxillary artery(Schaefer, 2009).  

 

Nonetheless, the anesthesia block can prove 

ineffective due to the challenge in accurately assessing 

the greater palatine foramen (GPF) as required(Das et al., 

2006; Kang et al., 2012). In this regard, practitioners 

commonly utilize a tooth as an indirect reference point to 

locate the GPF. For instance, they might use the palatal 
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side of the second molar as a guide for administering 

anesthesia. Research conducted on dry skulls has 

indicated that the GPF is typically situated in the vicinity 

of the second and third molars(Ajmani, n.d.; Chrcanovic 

and Custódio, 2010; Klosek and Rungruang, 2009; 

Methathrathip et al., 2005; Saralaya and Nayak, 2007; 

Sharma and Garud, 2013; Sujatha et al., 2005). 

Additionally, in patient cases, a limited number of 

studies have examined the dimensions of the GPF using 

both CT scans and endoscopic images(Das et al., 2006; 

Kang et al., 2012; Mellema and Tami, 2004). However 

only three articles in the literature have utilized patient 

data and cone beam computed tomography (CBCT) 

images to analyze the position of the GPF(Aoun et al., 

2015; Ikuta et al., 2013; Yilmaz et al., 2015) 

 

The variation in the geometry of the GPF are 

probable due to ethnic variations in craniofacial features, 

as indicated by previous studies(Ajmani, n.d.; 

Methathrathip et al., 2005; Saralaya and Nayak, 2007). 

As per the findings of Lorenzo et al., the predominant 

ethnic group among the examined palates was 

Caucasian, comprising 35.4%, with Indians following at 

28.6%, and Asians at 11.1% (Tavelli et al., 2019). 

Nevertheless it is worth noting that few papers that 

focused on research involving the African population 

(Ajmani, n.d.; Hassanali and Mwaniki, 1984), and the 

studies carried out on the Tunisian population are poorly 

documented. 

 

Therefore, the aim of this study was to assess 

the GPF location using CBCT images in Tunisian 

population. 

 

MATERIALS AND METHODS 
This study adopts a retrospective approach and 

involved the examination of 63 archived CBCT scans. 

These scans included 100 GPF scans sourced from the 

Medical Imaging Department at the Main Military 

Training Hospital of Tunis. CBCT scans were obtained 

and evaluated using a high-resolution medical screen 

with the Romexis viewer (ProMax 3D Plus®, Planmeca, 

Finland). 

 

The inclusion criteria encompassed the 

following conditions: 

− Participants aged 18 years or older. 

− All upper molars had fully erupted. 

− The absence of any pathological conditions or 

deformities in the jaws was required. 
 

CBCT images of 37 males and 26 females (a 

total of 100 GPF) met the inclusion criteria and were 

included in this study. 

 

The images were acquired using the ProMax 3D 

Plus© device (Planmeca, Finland) which provides a wide 

range of field of Vue (FOV) between 5 × 5.5 and 23 × 16 

cm and voxel sizes of 0.075–0.6 mm (depending on 

FOV). Images were acquired using 90 kVp and 7 mA, 

with an exposure time ranging from 3–35 s and a FOV 

compatible with the recommended indications for 

referral. 

 

For each GPF scan, four observations were 

conducted by two observers, both are specialists in oral 

and maxilla-facial imaging. 

1. The GPF’s position relative to upper molars. 

2. The distance between the GPF and the midline 

maxillary suture (MMS). 

3. The distance between the GPF and the alveolar 

ridge top (ART). 

4. The diameter of the GPF. 

 

The measurements were conducted using the 

distance measuring tool of Romexis® viewer software 

and the resulting images were saved in JPEG format.  

 

CBCT Analysis 

*The GPF’s Position Relative to Upper Molars 

To evaluate the relative position of the GPF 

concerning the upper molars, two distinct assessment 

methods were applied.  

 

The first observer adhered to Ikuta et al.,'s 

method (Ikuta et al., 2013), involving drawing five 

tangential lines parallel to the midpoints and 

interproximal areas of the facial surfaces of the upper 

molars. These tangents were categorized as follows: (A) 

From the medial face of the second molar to its center. 

(B) From the center of the second molar to its distal face. 

(C) From the medial face of the third molar to its center. 

(D) From the center of the third molar to its distal face. 

(E) Distal to the third molar. Subsequently, an axial 

reconstruction was conducted, revealing an overlap 

between these drawn tangents and the GPF. This overlap 

facilitated the assessment of the relationship between the 

upper molars and the GPF (Figure 1). 
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Fig. 1: CBCT: Axial reconstructions were employed to determine the GPF's position in relation to the upper 

molars. The first axial reconstruction (A) and the subsequent axial reconstruction (b) were used to assess its 

location 

 

The second observer employed Aoun's 

method(Aoun et al., 2015). Initially, in the sagittal view, 

the GPF's location was identified. To enhance the 

visualization of the maxillary molars, the sagittal cut 

thickness was adjusted to 19.9mm. Using a 

perpendicular line extended from the GPF location, the 

GPF's position was classified into one of five positions 

mentioned above (Figure 2). 

 

 
Fig. 2: CBCT: Sagittal reconstructions were employed to determine the GPF's position in relation to the upper 

molars. The first sagittal reconstruction (A): small thickness cut shows the opening of GPF. The sagittal 

reconstruction (B): Full thickness (19.9mm: red circle) show the GPF’s relative position in relation to the molars 
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The two sets of results were then compared. In 

cases where the results did not align, a subsequent 

examination was conducted by a third observer and the 

exact position of the GPF has been recorded as a JPEG 

image.  

*Distance between GPF and MMS 

To assess the distance between the GPF and the 

MMS, a line was drawn from the mesial wall of the GPF 

to the MMS in the coronal reconstruction (Figure 3). 

 

 
Fig. 3: CBCT: Coronal reconstruction illustrating the method to determine the distance between GPF and MMS. 

 

*Distance between the GPF and ART 

To quantify the distance separating the GPF and 

the ART, in the coronal reconstruction, a line was 

sketched tangentially along the palatal cortex of the 

maxillary arch, spanning from the ART to the vestibular 

wall of the GPF (Figure 4). 

 

 
Fig. 4: CBCT: Coronal reconstruction showing how the distance between GPF and ART was determined 

 

*Diameter of GPF 

The average diameter of the GPF was 

determined using the axial and coronal reconstruction: 

As the GPF exhibits an oval shape, we opted to assess its 

main Antero-posterior (AP) and Latero-Medial (LM) 

axes. (Figure 5). 
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Fig. 5: CBCT: (A) Axial Reconstruction Demonstrating the method for Measuring AP Diameter. (B) Coronal 

Reconstruction Depicting the Technique Employed to Establish the LM Diameter 

 

Statistical Analysis 

Descriptive statistics of age, gender, GPF 

diameter and location to craniofacial anatomic structures 

(MMS) and position relative to maxillary molars were 

calculated. Calculations included determining the mean, 

standard deviation, minimum, and maximum values for 

each measurement. 

 

Subsequently, Chi-square test (with a 

significance level of P < 0.05) was executed to compare 

the measurements between the right and left sides, while 

the independent T-test was employed to assess the 

differences in values across genders (P < 0.05). 

 

The IBM® SPSS® version 20.0 statistical 

package was used to carry out all statistical analyses. 

Statistical significance was set at 0.05. The agreement 

between examiners was evaluated using Dahlberg's error 

and subjected to a paired T-test. 

RESULTS 
A total of 100 CBCTs were included in the 

study. The research participants comprised 37 males 

(58.73 %) and 26 females (41.27 %) with a mean age of 

34±12 years. 

 

− Location of the GPF 

Out of the entire set of examinations, the GPF's 

position was as follows (Table1): 40% were positioned 

between the center of the third molar and its distal face 

(position D), 28% were between the medial face of the 

third molar and its center (position C), 23% were found 

distal to the third molar (Position E), 5% were situated 

between the middle of the second molar and its distal 

face (position B), and 4% were located between the 

medial face of the second molar and its center (position 

A).  

 

Table 1: Distribution of GPF location relative to molars 

 GPF location relative to molars Total 

A B C D E 

GPF_Side Right side 3 3 14 23 9 52 

Left side 1 2 14 17 14 48 

Total 4 5 28 40 23 100 

GPF= Greater palatine foramen 

 

− Distance between GPF and MMS: 

The horizontal distance from the MMS ranged 

from a minimum of 10,05 mm to a maximum of 17,05 

mm with mean distance of 13.9mm (±1.51) (Table 2). 

 

No significant differences were found in 

measuring the distance between the GPF and the MMS 

when comparing males and females (p=0.078). 

Similarly, no statistical significance (p=0.707) was 

detected when comparing the left and right sides, 

suggesting that the GPF exhibit symmetry in relation to 

the MMS. 

 

− Distance between GPF and ART 

The mean distances from the GPF to the ART 

was 11.45mm (±2.09) (Table 2).  

 

− Diameter of GPF 

As for GPF diameter, The AP diameter varied 

from 1.00 to 7.76 mm with an average of 4.64mm 

(±1.15) and the LM diameter ranged from 1.32mm to 

5.12mm with a mean diameter of 2.53mm (±0,68) (Table 

2). 

 



 
 

Olfa Zaghden et al; Saudi J Oral Dent Res, Jan 2024; 9(1): 11-19 

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                                      16 

 
 

No statistical significance detected in 

measuring diameters (AP and LM) when comparing 

right and left side (respectively p=0.3; p= 0.5)  

 

A slight negative correlation was found 

between the age and both AP and LM diameter 

(respectively r= -0 .154; -0.068). 

Table 2: Descriptive statistics of subjects’ age and GPF diameter and location relative to anatomical structures 

(n=63) 

 N Min. Max Mean SD 

Distance to MMS (mm) 100 10,05 17,50 13,9066 1,51483 

Distance to ART (mm) 100 6,71 20,00 11,4512 2,09442 

Age (years) 63 19,00 66,00 34,8730 12,01141 

AP diameter (mm) 100 1,00 7,76 4,6483 1,15683 

LM diameter (mm) 100 1,32 5,12 2,5348 ,68441 

N valide (listwise) 63     

GPF= Greater palatine foramen, MMS= Midline Maxillary Suture, ART= Alveolar ridge top, AP=Antero- 

posterior, LM= Latero-medial, Max.= Maximum, Min.= Minimum, SD= Standard deviation 

 

DISCUSSION 
In our sample of Tunisian adults, we observed 

considerable variability in the position of the GPF. This 

variability was evident in the wide spectrum of values 

and the significant standard deviations found in GPF 

diameter and its distance from the MMS and ART. 

 

Consistent with the majority of previous studies 

conducted in different countries, this study reaffirmed 

that the GPF is most frequently found opposite to the 

third upper molar (68%) with 40% in position (D) and 

28% in position (C) (Ajmani, n.d.; Fu et al., 2011; 

Hassanali and Mwaniki, 1984; Methathrathip et al., 

2005; Piagkou et al., 2012; Saralaya and Nayak, 2007; 

Sharma and Garud, 2013; Sujatha et al., 2005; Tavelli et 

al., 2019). It was also observed that the GPF’s position 

was distal to the third molar in 23% and opposite to the 

second molar in only 9% of cases. A relatively small 

number of studies have documented a similar high 

occurrence of the retromolar position(Chrcanovic and 

Custódio, 2010; Langenegger et al., 1983).Therefore, it 

appears that the third molar can be considered a reliable 

landmark when trying to pinpoint the GPF; However it 

is crucial to consistently conduct palpation of the 

posterior palate to determine the GPF's location before 

initiating the anesthesia block of the GPN. 

 

Most research on GPF location has 

predominantly relied on dry skulls, providing limited 

information about the age, gender, or ethnicity of the 

individuals studied. The use of CBCT technology 

conferred the benefit of assessing patient sex and age, 

and it also allowed the selection of scans that included all 

six upper molars to precisely identify the GPF. However, 

our examination found no variations in GPF location 

with regard to gender or side and only a small subset of 

studies provided gender-specific results (Aoun et al., 

2015; Gibelli et al., 2017; Ikuta et al., 2013; 

Langenegger et al., 1983; Methathrathip et al., 2005; 

Tomaszewska et al., 2014). Thus, it suggests that GPF 

locations maintain a consistent pattern regardless of sex 

or side. Furthermore, consistent with a prior study, no 

disparities were observed when comparing direct 

measurements in cadavers with the findings from 

CBCT/CT scans.(Tomaszewska et al., 2014)  

 

The examination of anatomical reference points 

like the ART and the MMS holds significance as they 

serve as reference markers for identifying the GPF in 

edentulous patients. Previous studies conducted in Africa 

has demonstrated that the distances from the GPF to the 

MMS in dry skulls from Nigeria(Ajmani, n.d.) and south 

Africa(Langenegger et al., 1983) were approximately 

15.4mm and 15mm, respectively. These measurements 

align closely with the findings from our own study which 

yielded a similar distance of 13.9 mm. In European 

studies(Nimigean Vanda Roxana, 2013; Piagkou et al., 

2012; Tomaszewska et al., 2014) carried out in Poland, 

Romania and Greece, the mean distances were reported 

as 15.8mm , 14.5mm and 15.3mm, respectively. In Asian 

studies(Hwang et al., 2011; Klosek and Rungruang, 

2009; Methathrathip et al., 2005; Wang et al., 1988) the 

mean distance was approximately 16mm, while several 

studies on dry skulls from India(Ajmani, n.d.; D’Souza 

et al., 2012; Kumar et al., n.d.; Saralaya and Nayak, 

2007; Sharma and Garud, 2013; Sujatha et al., 2005) 

reported variable mean distances, ranging from 14.3mm 

to 16.7mm. Additionally, researches conducted in Brazil 

(Chrcanovic and Custódio, 2010; Ikuta et al., 2013; 

Urbano et al., 2011)showed a significant intra-

population variability, with mean distance ranging 

from14.4 to 16.6mm. These finding highlight notable 

diversity and differences among different populations. 

 

These results highlight notable diversity and 

differences among different populations. Despite various 

studies, there remains a lack of consensus regarding the 

cause of this variability. Some author propose that this 

variability may be attributed to ethnic 

backgrounds(Chrcanovic and Custódio, 2010; Wang et 

al., 1988) while others dispute this theory(Jaffar and 

Hamada, 2003). 

 

When using the ART as a reference point, we 

observed that the distance from the ART to the GPF was 

11.45mm (±2.09). This point serves various clinical 
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purposes, including the protection of the palatine nerve 

during maxillary osteotomy and the establishment of a 

safety zone to minimize the risk of GPA damage during 

harvesting procedures. It’s important to note that our 

assessment of the distance from the GPF to the ART 

cannot be directly compared to other studies, as they 

typically measure the distance from the GPF to the 

posterior palate border (Ajmani, n.d.; Chrcanovic and 

Custódio, 2010; Klosek and Rungruang, 2009; Saralaya 

and Nayak, 2007)or to the AR(Ikuta et al., 2013; 

Nimigean Vanda Roxana, 2013; Tomaszewska et al., 

2014), rather than the specific GPF to ART distance, as 

we have done. 

 

Furthermore, along with establishing the exact 

GPF location, determining the dimensions of the GPF is 

essential for the accurate administration of anesthesia. In 

the current study, the GPF was commonly observed as 

an oval-shaped opening, a pattern consistent with 

observations in Thailand(Klosek and Rungruang, 2009; 

Methathrathip et al., 2005) , South Africa(Langenegger 

et al., 1983) and Europe (Nimigean Vanda Roxana, 

2013; Piagkou et al., 2012; Tomaszewska et al., 2014). 

As indicated by a recent systematic review 

(Tomaszewska et al., 2014)the mean values for the AP 

and LM diameters of GPF range from 4.5 to 5.3 mm, and 

2.2 to 3.25mm, respectively. These measurements align 

with the findings of our study. A slight negative 

correlation was found between the age and both AP and 

LM diameter (respectively r= -0 .154; -0.068). This 

implies that as individuals grow older, the diameter of 

the GFP tends to decrease. 

 

This study has limitations. The primary 

constraint is the small sample size, consisting of only 63 

CBCT scans. Additionally, the utilization of CBCTs with 

varying FOV sizes, chosen based on specific clinical 

requirements, may have influenced image resolution and, 

consequently, the obtained results. Nonetheless, the 

resolution alteration is quite minimal, leading us to the 

conclusion that it is unlikely to significantly affect the 

measurements taken. Moreover, our decision to include 

scans of individuals with all their upper molars erupted, 

aged 18 years or older, was influenced by the observation 

made by Savkin et al., that the GPF tends to shift towards 

the posterior as new teeth emerge in children. (Slavkin et 

al., 1966) This choice resulted in the inclusion of a single 

male individual under the age of 21 (19 years old). 

Although it is generally accepted that sutural transverse 

growth of the maxilla ceases around the age of 17 in 

males(Björk, n.d.; Björk and Skieller, n.d.),studies have 

indicated that maxillary antero-posterior growth in 

length continues in males until approximately 20.04 

years of age, on average(Nahhas et al., 2014).  

 

Despite these constraints, the present study has 

significantly contributed to providing crucial landmarks 

for accurately locating the foramen of the greater palatine 

nerve (FGP). The identification of these landmarks not 

only enhances the precision of FGP localization but also 

facilitates the ease with which dentists can successfully 

perform maxillary anesthesia bloc. This newfound 

clarity in identifying key anatomical points ensures a 

more proficient administration of anesthesia, thereby 

contributing to the maintenance of clinical silence 

throughout the surgical procedure. The establishment of 

reliable landmarks is pivotal in optimizing the overall 

efficacy of maxillary anesthesia, underscoring the 

importance of this study in advancing the clinical 

practice of dentistry. 

 

CONCLUSION 
The present study provides landmarks for 

identifying the position of the GPF. We concluded that 

in the Tunisian patients studied, the GPF location was 

more closely related to the third molar. Hence, the 

eruption of the third molar can serve as a reliable 

landmark for the successful administration of GPN block 

anesthesia. 
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