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Abstract— This study focused on the effect of first and second molars roots tips proximity to maxillary sinus 

using advanced imaging modality. Information from Skyview images of 50 subjects was contributed in this 

study (30 females; 20 males). Measurements were recorded for each tooth (first and second molars) such as 

the vertical distances between three roots tips and sinus and the cortical bone thickness between these roots 

and against a plate. Data variables were tested for significance using SPSS version 23 according to gender. 

The nearest root to maxillary sinus was the mesiobuccal root of the second molar and the farthest one was 

the mesiobuccal root of the first molar. The cortical bone thickness against the mesiobuccal root of first molar 

was thinner, while it was thicker for the mesiobuccal root of the second molar. The three dimensional 

analyzed of information about the proximity of molars roots tips to sinus very valuable for best approaching 

and treatment plan. 
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1. INTRODUCTION 

Maxillary sinus (MS) is the earliest sinus of paranasal, its maturation is completed at about twenty years of 

age [1]. The sinus size and its growth differ in many persons and background of its association with the 

posterior teeth roots of the upper jaw is needed [2]. The MS is bony cavity, its tip locating within zygomatic 

bone while the nasal antral wall traced it at the bottom [3]. The protruding roots are commonly isolated by 

different ossified thickness, however in several it’s with mucosa of sinus only. Hence, for different dental 

treatment, for example surgery, implant, orthodontic and extraction, accurate correlation of molar roots to the 

MS is essential [4]. The presentation of cone beam CT (CBCT) in dentistry allowed the dental practitioners 

to offer multi-planar imaging as compared with previous time that suffering from restriction due to cost and 

radiation dose limitations. Many dentists are familiar to image revealed through axial plane by conventional 

CT [5,6,7]. CBCT permits the formation of real time images in all planes (axial, sagittal, coronal) by process 

called multiplanar reformation. Furthermore, CBCT information are manageable to reconstruction in a volume 

instead of a slice, producing 3-dimensional data [8,9,10,11,12]. Knowledge of the clinician about the relation 

of molar roots and maxillary sinus floor (MSF) in posterior area of maxilla may aid him to reduce surgical 

problems which including oroantral communication, sinusitis, perforation and displacement, also measuring 

of the buccal bone thickness (BT) in same area gives necessary idea about surgical approach [13]. This study 

designed to evaluate the proximity of first and second molars roots tips to maxillary sinus using CBCT.  

 

2. Materials and methods 

The study was conducted in accordance with the World Medical Association, Declaration of Helsinki, 

approval by the scientific committee of the Oral Medicine Department. 

 

2.1 Study population 

A total 185 teeth included 94 first molars (M1) and 91 second molars (M2) were contributed in this study 

collected from CBCT scans of 50 adult subjects who had taken the scans in Department of Oral Medicine, 
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College of Dentistry as routine examinations for different dental procedures, 30 females and 20 males, aged 

between 20 - 65 years.  

 

2.2 Imaging procedure 

A total 185 teeth included 94 first molars (M1) and 91 second molars (M2) were contributed in this study 

collected from CBCT scans of 50 adult subjects who had taken the scans in Department of Oral Medicine, 

College of Dentistry as routine examinations for different dental procedures, 30 females and 20 males, aged 

between 20 - 65 years. 

 

2.3 Imaging evaluation 

The length between the apices of the molars and the MSF was obtained using different CBCT images. The 

measurements were taken from the root apex to the cortical inferior wall of the sinus through the longitudinal 

axis of the root. The small distance from the root below bifurcation to the suitable cortical plate was taken by 

CBCT images. For buccal roots, the distance to the buccal cortical plate was measured, and the distance to 

the palatal cortical plate was measured for the palatal roots [14]. 

 

2.4 Statistical analysis 

The information analysis was done with the SPSS software version 23 between the roots of maxillary molars 

and sinus according to their gender. P- value equal and less than 0.05 was recorded as statistically significant. 

 

3. Results 

The means age of male and female were 35.2 ;37.7 respectively. The nearest root to maxillary sinus was the 

mesiobuccal root (MB) of M2 followed by distobuccal root (DB) for the same tooth and the farthest one was 

the MB root of M1 for total group. Furthermore, MB root of M2 was the closest to sinus regarding to gender 

in both male and female too. T-Test between roots of first and second molars showed statistically significant 

difference with P-value less than 0.05. Additionally, the same test showed significant between roots of two 

molars for male and female separately. Statistically significant was recorded between gender by roots of M1. 

Similarly, significant was noted by roots of M2. Person’s coefficient correlation appeared weak to strong 

statistically significant correlation between roots of first and second molars and total group.  

 
Figure 1. Show how to measure vertical distance between maxillary sinus and molar root tips. 

 

The cortical bone thickness against MB root of M1 was thinner, while it was thicker for M2 root of second 

molar. On the other hand, it was thicker for all roots of M2 as compared with M1. Tables 1,2,3,4,5,6,7 and 

figures 3,4 were explained all these findings. 
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Figure 2. Demonstrate measuring of buccal and palate bone thickness from buccal and palatal roots. 

 

Table 1. Descriptive of gender group. 

  No. Mean SD 

Male 20 37.7 11.77 

Female 30 35.2 8.871 

Total 50 36.2 10.152 

 

Table 2. Descriptive of First and Second molar. 

First molar 
 

Minimum Maximum Mean Std. Error SD 

MB1 1.23 2.70 1.6284 .03350 .32478 

MBCT1 .86 1.30 1.1373 .01092 .10589 

DB1 1.10 2.20 1.4362 .02547 .24690 

DBC1 .97 2.10 1.5107 .02258 .21888 

P1 1.18 2.30 1.5367 .02868 .27810 

PCT1 .90 1.35 1.1965 .00861 .08347 

Second molar  
Minimum Maximum Mean Std. Error SD 

MB2 .81 2.00 1.2260 .02384 .22745 

MBCT2 1.73 3.70 2.8807 .03737 .35647 

DB2 .90 2.10 1.3529 .02500 .23847 

DBC2 1.60 3.20 2.6938 .03042 .29021 

P2 1.20 2.40 1.5613 .03011 .28724 

PCT2 .95 1.40 1.2445 .00641 .06114 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

Figure 3. Descriptive of total first and second molars. 

Table 3. Descriptive of first and second molars in male. 

First molar 
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Minimum Maximum Mean Std. Error SD 

MB1 1.24 1.91 1.5403 .03073 .19435 

MBCT1 .86 1.30 1.1355 .01795 .11350 

DB1 1.14 1.98 1.4000 .02884 .18241 

DBCT1 1.20 1.92 1.5528 .03433 .21713 

P1 1.18 1.85 1.4493 .03019 .19094 

PCT1 .95 1.35 1.2010 .01482 .09372 

Second molar  
Minimum Maximum Mean Std. Error SD 

MB2 .81 1.80 1.2060 .03375 .21348 

MBCT2 2.45 3.50 2.8953 .03741 .23658 

DB2 1.10 1.95 1.3268 .03083 .19501 

DBCT2 2.41 3.10 2.7343 .03054 .19314 

P2 1.22 1.90 1.4930 .02999 .18967 

PCT2 1.10 1.40 1.2588 .00956 .06048 

 

Table 4. Descriptive of first and second molars in female. 

First molar  
Minimum Maximum Mean Std. Error SD 

MB1 1.23 2.70 1.6937 .05219 .38352 

MBCT1 .87 1.27 1.1387 .01374 .10096 

DB1 1.10 2.20 1.4630 .03867 .28419 

DBCT1 .97 2.10 1.4796 .02952 .21693 

P1 1.20 2.30 1.6015 .04278 .31438 

PCT1 .90 1.30 1.1931 .01031 .07573 

Second molar  
Minimum Maximum Mean Std. Error SD 

MB2 .85 2.00 1.2418 .03343 .23875 

MBCT2 1.73 3.70 2.8692 .06019 .42985 

DB2 .90 2.10 1.3733 .03750 .26783 

DBCT2 1.60 3.20 2.6622 .04854 .34665 

P2 1.20 2.40 1.6149 .04724 .33733 

PCT2 .95 1.35 1.2333 .00839 .05989 

 

Table 5. Correlation (r) between total First and Second molar  
Correlation (r) Sig 

MB1 & MB2 .265 .011 

MBCT1& MBCT2 -.045 .669 

DB1 & DB2 .754 .000 

DBCT1 & DBCT2 .017 .874 

P1 & P2 .834 .000 

PCT1& PCT2 .810 .000 

 

Table 6. T-test between total First and Second molars. 

 

 

 t P-value Sig 

MB1 & MB2 10.914 .000 HS 

MBCT1& MBCT2 -44.110 .000 HS 

DB1 & DB2 3.821 .000 HS 

DBCT1 & DBCT2 -31.426 .000 HS 

P1 & P2 -2.290 .024 S 

PCT1& PCT2 -8.999 .000 HS 

https://www.seronijihou.com/
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Figure 4. Correlation (r) between total first and second molar. 

 

Table 7.T-test between male and female by molars. 

First molar 

 t P-value Sig 

MB1 -2.053 .047 S 

MBCT1 .537 .595 NS 

DB1 -.771 .446 NS 

DBCT1 1.464 .151 NS 

P1 -2.701 .010 S 

PCT1 .693 .493 NS 

Second molar 

 t P-value Sig 

MB2 -.100 .921 NS 

MBCT2 .161 .873 NS 

DB2 -.799 .429 NS 

DBCT2 .792 .433 NS 

P2 -2.196 .034 S 

PCT2 1.725 .092 S 

 

 

4. DISCUSSION 

Inflammation of sinus lining which lead to sinusitis is one of the complications producing by growth 

periodontal and periapical lesions of the maxillary premolar and molar teeth [15,16]. As well as, treatment 

including endodontic and extraction of these teeth may cause penetration [17,18]. 

 

Our study was in a harmony with Bajoria et al. in 2019 [19] who noted that low-dose CBCT is absolutely 

useful to find a suitable diagnosis to enhance treatment of sinusitis with odontogenic origin through their study 

of 500 CBCT images that involved both sides of sinus. The current study reported that the shortest distance 

found between MB root of M2 and sinus which was in conformity with previous studies gone using CBCT 

[20,13].  Similarly, Turkish study of 849 persons by Ok et al. [21] who illustrated that the M2 was closer to 

the sinus. Our finding was in consistency with a Korean study recorded that the MB roots of M2 had the 

shortest distance from the sinus floor which was in consistency with the results of study included 83 patients 
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(332 maxillary molars) were evaluation by CBCT [14]. Al-Sultany, et al. in 2018 [22] wrote that MB root of 

M2 was more projected roots in the MSF through their study of 60 persons (30 men, 30 women) with aged 

range between 18 t0 25 years using CBCT which was in harmony with present study.  

 

Kwak et al. [23] detected that the distance between MSF and root apex of posterior teeth showing declined in 

the direction of posterior. An Iranian population study of 160 patients CBCT scans done by Farideh Nozari et 

al. in 2018 [24] showed that roots closing to sinus more than those projecting into it and found that gender 

had positive effect in approximation between sinus and root as well as gender may be an essential factor effect 

the relationship between sinus and root which was in conformity with our finding. Panoramic study of Arabion 

et al. [25] composed of 151 females and 149 males suggested that the roots of the M2 had less distance to the 

MSF than the M1 in all groups. Kilic et al. [3] recorded that DB root tip of M2 had the smallest distance to 

the MSF since in present study MB root tip had the shortest distance this difference may be due to size of 

sample. In their study they showed and the buccal bone thickness (BT) of M2 was thicker compared to M1 

these results in close proximity with Lavasani et al. [26] who seen that BT of MB root of M2 is the thickest. 

Eberhardt et al. and Jin et al. [20,27] also they concluded that BT cover the buccal roots of M2 was denser 

than the M1. The present study was in conformity with a Turkish retrospective study composed of 130 patients 

done by Adiguzel et al. in 2017 [28] who observed that BT was denser at the MB root of M2 in both genders 

as compared with other molars buccal roots. Fry et al. in 2016 [29] used Denta scan® of the fifty patients (33 

males and 17 females) with age ranged between 15 to 17 years and they was found that the thickness of bone 

was obviously thinner of M1 root along the buccal aspect than among the roots of posterior maxilla which 

was in an agreement with our result. 

 

5. Conclusion 

The three dimensional analyzed of information about proximity of molars roots tips to sinus very valuable for 

best approaching and treatment plan. 
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