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ABSTRACT

Aim: To assess the proximity between the roots of maxillary molars and Maxillary Sinus Floor 
‘MSF’ using CBCT in a sample from the Egyptian population.

Materials and Methods: Eighty seven CBCT scans of adult Egyptians (29 males and 58 
females) involving 135 maxillary 1st molars, 168 maxillary 2nd molars and 107 maxillary 3rd molars, 
were collected from patients’ data base of Planmeca Promax 3D Mid CBCT machine available 
at the Department of Oral &Maxillofacial Radiology, Faculty of Dentistry, Cairo University. The 
vertical relation between MSF and examined teeth roots was assessed on cross sectional CBCT 
images based on Jung classification 2009  

Results: In all mesio-buccal “MB’, disto-buccal ‘DB’& palatal ‘P’ roots of the examined teeth, 
the 1st molars showed the highest prevalence of class (0) in the 3 roots, while the 2nd molars showed 
the highest prevalence of class (3) among both MB & DB roots, and the highest prevalence of class 
(2) among P roots, finally 3rd molars showed the highest prevalence of class (1) among DB roots, 
and the highest prevalence of class (3) among P roots. There was a significant inverse correlation 
between age and vertical relationship classes of only the first maxillary molars roots. Males showed 
higher prevalence of Class (2) and Class (3) while females showed higher prevalence of Class (0) 
and Class (1) in the 3rd molars.

Conclusion: In the investigated Egyptian subjects, maxillary 1st molars’ roots are the least 
close to the MSF compared to the other molars roots, while buccal roots of maxillary 2nd molars 
are highly anticipated for MSF invagination. The lower the age is, the closer are the maxillary 1st 
molar roots to the MSF, and males’ maxillary 3rd molars are more frequently approximating MSF 
than females.
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INTRODUCTION 

Among all paranasal sinuses, the largest and 
the first one to develop which is the maxillary 
sinus has received special concerns from all the 
dentists worldwide. It was first illustrated by 
Leonardo da Vinci in 1489 and later documented 
and described by the English anatomist Nathaniel 
Highmore in 16511. Maxillary sinus is pyramidal 
in shape with its floor formed by both alveolar 
and palatine processes of maxilla representing the 
boundary between maxillary sinus and oral cavity2,3. 
Proximity of maxillary posterior teeth roots to 
the floor of the maxillary sinus is an important 
anatomical consideration that should be well 
cogitated 3, 4, 5, as the closer the roots of the teeth to 
the sinus floor, the higher the probability of spread 
of odontogenic infection to maxillary sinus causing 
inflammatory changes of its mucosal lining and 
bringing about maxillary sinusitis6-9. Moreover, a 
perforation of maxillary sinus floor with a resultant 
oro-antral communication could be a sequela of 
posterior tooth extraction that has roots very close 
to the sinus floor which further complicate the tooth 
replacement procedures via dental implant treatment 
and may require grafting procedures10, 11. Therefore, 
it is crucial to assess the relationship between 
posterior teeth roots and MSF before planning any 
dental treatment procedure in this region to avoid 
procedural complications.   

With evolution and advancement of CBCT 
it widely replaced conventional 2D radiographs 
for assessment of the teeth prior to various dental 
treatment procedures especially in endodontics, 
implant planning and planning for minor oral 
surgeries, which all require considering the 
proximity of the teeth to nearby vital structures, with 
special concerns paid to MSF relation to maxillary 
molars 11-16. For that, this study was conducted to 
assess the proximity between the roots of maxillary 
molars and Maxillary Sinus Floor ‘MSF’ using 
CBCT in a sample from the Egyptian population.

MATERIALS AND METHODS

The current study design was an observational 
retrospective one. A sample size calculation was 
made prior to conducting the study using Epi Info 
7.2.2.2 based on the results of a previous study 
by Fry et al. 201617, with alpha (α) level of (5%) 
and acceptable margin of error = 2% giving a total 
sample size of 86 CBCT scans for Egyptian subjects 
to be included within the study design. The required 
scans were collected from the database of Oral and 
Maxillofacial Radiology Department, Faculty of 
Dentistry, Cairo University in the period from Jan 
2019 to June 2019.They were all acquired using 
Planmeca Romexis 3D Mid CBCT machine with 
0.4 mm voxel size and FOV of either single arch 
(maxilla) or double arches. Selection of the scans to 
be included was based on the following eligibility 
criteria; the scans were for Egyptian subjects not 
younger than 18 years old and with  fully erupted 
maxillary molars with fully formed roots free 
from apical resorption or root fracture. While the 
exclusion criteria included; scans with any bony 
changes associated with cystic or neoplastic lesions 
in the posterior area of the maxilla and/or maxillary 
sinus, presence of signs of previous surgery in 
the maxillary sinus, scans with metallic artifacts 
obscuring visibility of the maxillary molars apices 
or MSF.

The included CBCT scans were for 29 males and 
58 females with a mean age of 34.8 years (range: 
18-67 years) involving 135 maxillary 1st molars, 168 
maxillary 2nd molars and 107 maxillary 3rd molars. 

The data of this study included: a- Demographic 
Data: Presented in the personal information of the 
patients including; name, age, gender and purpose 
of the scan. This data was tabulated for each scan 
that was then coded with a number which was kept 
hidden from the researchers who carried out the 
radiographic analysis procedures. b- Radiographic 
Data: Represented by CBCT images that were 
viewed and analyzed using Planmeca Romexis 
Viewer Launcher version 4.6.2.R, 
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Coronal and sagittal cross sectional CBCT im-
ages with 0.4mm slice thickness and 0.4mm inter-
slice distance were used for assessment of the verti-
cal proximity of maxillary molar root tips to MSF 
but after being corrected to be passing with the long 
axis of each root under investigation, this anatomi-
cal relationship was classified into four types based 
on ‘Jung classification 2009’ 18 (Figure 1).

Type 0: The maxillary sinus floor is located 
above the root apex (Fig. 2).

Type 1: The root apex touches the floor of maxil-
lary sinus (Fig. 3).

Type 2: The floor of maxillary sinus is interposed 
between roots (Fig.4).

Type 3: Apical protrusion is observed over the 

maxillary sinus floor. (Fig.5).

Fig. (1) Jung classification 2009 of MSF vertical relation with 
posterior teeth root apices.

Fig. (2) CBCT scan on Planmeca Romexis viewer screen showing corrected coronal and sagittal CBCT images passing with the 
long axis of DB root of upper right 2nd molar that showed type 0 relation with MSF

Fig. (3) CBCT scan on Planmeca Romexis viewer screen showing corrected coronal and sagittal CBCT images passing with the 
long axis of DB root of upper right 2nd molar that showed type 1 relation with MSF. 
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Image analysis procedures were all done by two 
researchers with 10 years of experience in CBCT 
images interpretation. After finalization of all the 
assessment procedures, the raw data was delivered 
to the third researcher who unveiled the codes of 
the scans for tabulation of the data in an Excel sheet 
including the demographic data of the scanned 
patient (Name, Age, Gender).  

Statistical Analysis

Age and gender data were presented as mean 
and standard deviation (SD) values. Qualitative 
data were presented as frequencies and percentages. 
Friedman’s test was used to compare between 
vertical relationship classes among first, second 
and third molars. Multivariate regression analysis 
was performed to determine the effect of age and 
gender on vertical relationship classes. Spearman’s 

correlation coefficient was used to determine the 
correlation between age and classes. Chi-square 
test was used for comparison between males and 
females. The significance level was set at P ≤ 0.05. 
Statistical analysis was performed with IBM SPSS 
Statistics for Windows, Version 23.0. Armonk, NY: 
IBM Corp.

RESULTS

The present study was conducted on 87 scans 
belonging to 87 subjects; 29 males (33.3%) and 
58 females (66.7%). The mean (SD) values for age 
were 34.8 (11.7) years with a minimum of 15 and a 
maximum of 67 years. Number of teeth included in 
the study was 135 maxillary first permanent molars, 
168 maxillary second molars and 107 maxillary 
third molars.

Fig. (4) CBCT scan on Planmeca Romexis viewer screen showing corrected coronal and sagittal CBCT images passing with the 
long axis of MB root of upper right 1st molar that showed type 2 relation with MSF for MB root and type 3 relation for the 
palatal root. 

Fig. (5) CBCT scan on Planmeca Romexis viewer screen showing corrected coronal and sagittal CBCT images passing with the 
long axis of MB root of upper right 2nd molar that showed type 3 relation with MSF for MB root of Rt 2nd molar, and MB 
& palatal roots of Lt 2nd molar.
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A. Comparison between first, second and third 
maxillary molars

As regards MB root; there was a statistically 
significant difference between the permanent 
molars, where the 1st molar showed the highest 
prevalence of type (0) & (2) and 2nd molar showed 
the highest prevalence of type (1) & (3). While 
for DB root; there was no statistically significant 
difference between the permanent molars where 
the 1st molar showed the highest prevalence of type 

TABLE (1) Frequencies, percentages (%) and results of Friedman’s test for comparison between classification 
of vertical relationship between root apex of maxillary posterior teeth and maxillary sinus floor 
in the study sample.

Root

First molar
(n = 135)

Second molar
(n = 168)

Third molar
(n = 107) P-value Effect size (w)

N % n % n %

Mesio-Buccal

0.009* 0.044

Class 0 61/135 45.2 36/168 21.4 39/107 36.4

Class 1 39/135 28.9 72/168 72.9 42/107 39.3

Class 2 17/135 12.6 8/168 4.8 3/107 2.8

Class 3 18/135 13.3 52/168 31 23/107 21.5

Disto-Buccal

0.537 0.006

Class 0 57/135 42.2 53/168 31.5 41/107 38.3

Class 1 41/135 30.4 63/168 37.5 44/107 41.1

Class 2 22/135 16.3 15/168 8.9 1/107 0.9

Class 3 15/135 11.1 37/168 22 21/107 19.6

Palatal

0.790 0.002

Class 0 62/135 45.9 58/168 34.5 47/107 43.9

Class 1 33/135 24.4 66/168 39.3 34/107 31.8

Class 2 20/135 14.8 20/168 11.9 4/107 3.7

Class 3 20/135 14.8 24/168 14.3 22/107 20.6

*: Significant at P ≤ 0.05

(0) & (2), 2nd molar showed the highest prevalence 
of type (3) and the 3rd molar showed the highest 
prevalence of type (1). Finally, as regards Palatal 
root; there was no statistically significant difference 
between the permanent molars, as the 1st molar 
showed the highest prevalence of type (0) & (2) and 
2nd molar showed the highest prevalence of type (1) 
and the 3rd molar showed the highest prevalence of 
type (3) (Table 1 & Fig. 6)
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B. Multivariate regression analysis 

Multivariate regression analysis model was 
constructed using the relationship types of different 
roots as the dependent variable while gender and 
age were the covariates.

Regression analysis results revealed that age was 
a significant predictor for the vertical relationship 
between root apices of maxillary first molar and 
MSF. There was an inverse correlation between age 
and vertical relationship classes of first maxillary 

TABLE (2) Multivariate regression analysis results for the effect of age and gender on vertical relationship 
between root apex of maxillary posterior teeth and maxillary sinus floor

Source of 
variation

Dependent 
variables Sum of Squares Df Mean Square P-value P-value

Effect size 
(Partial Eta 

Squared)

Age

MB root of U6 20.233 1 20.233 21.375 <0.001* 0.170

DB root of U6 21.104 1 21.104 24.187 <0.001* 0.189

P root of U6 22.915 1 22.915 23.399 <0.001* 0.184

MB root of U7 0.280 1 0.280 0.227 0.634 0.002

DB root of U7 0.166 1 0.166 0.144 0.705 0.001

P root of U7 0.162 1 0.162 0.180 0.672 0.002

MB root of U8 2.529 1 2.529 2.079 0.152 0.020

DB root of U8 2.528 1 2.528 2.219 0.139 0.021

P root of U8 2.861 1 2.861 2.246 0.137 0.021

molar roots. While regards 2nd and 3rd molar Age 
was not a statistically significant predictor for the 
vertical relationship between root apices and MSF 
(Table 2).

Gender was found to be a statistically significant 
predictor for the vertical relationship between Disto-
Buccal root apex of maxillary third molar and MSF. 
Males showed higher prevalence of Class (2) and 
Class (3) while females showed higher prevalence 
of Class (0) and Class (1) (Tables 2 &3).

Fig. (6) Bar chart representing comparison between maxillary molars regarding the prevalence of different types of vertical 
relationship with MSF in the study sample
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Source of 
variation

Dependent 
variables Sum of Squares Df Mean Square P-value P-value

Effect size 
(Partial Eta 

Squared)

Gender

MB root of U6 2.154 1 2.154 2.275 0.134 0.021

DB root of U6 0.339 1 0.339 0.388 0.535 0.004

P root of U6 0.077 1 0.077 0.079 0.779 0.001

MB root of U7 2.855 1 2.855 2.323 0.131 0.022

DB root of U7 0.414 1 0.414 0.358 0.551 0.003

P root of U7 1.459 1 1.459 1.624 0.205 0.015

MB root of U8 4.884 1 4.884 4.016 0.051 0.037

DB root of U8 5.851 1 5.851 5.135 0.026* 0.047

P root of U8 4.529 1 4.529 3.555 0.062 0.033

*: Significant at P ≤ 0.05

TABLE (3) Frequencies, percentages (%) and results 
of Chi-square test for the association 
between gender and classification of 
vertical relationship of Disto-Buccal 
root apex of maxillary third molar and 
maxillary sinus 

Root

Males
(n = 21 molars)

Females
(n = 86 molars) P-value

n % n %

Disto-Buccal

0.044*

Class 0 5/21 23.8 36/86 41.9

Class 1 8/21 38.1 36/86 41.9

Class 2 1/21 4.8 0/86 0

Class 3 7/21 33.3 14/86 16.3

*: Significant at P ≤ 0.05

DISCUSSION 

Maxillary sinus or the antrum of Highmore is a 
very familiar anatomic structure to the dentists, it is 
greatly considered in most of the dental procedures 
involving maxillary posterior teeth. However, the 
current study targeted mainly the vertical relation 
between maxillary molars & MSF, we didn’t consider 

the premolars, as most of the anatomical studies 
which described the maxillary sinus topography 
found that the deepest point of MSF is commonly 
located in the area of 1st and 2nd molars and they also 
reported that maxillary molars are generally closer 
to MSF than maxillary premolars19, 20.

Proximity of maxillary posterior teeth to MSF 
have been previously assessed using conventional 
2D periapical & panoramic radiographs21, but 
unfortunately their drawbacks represented in 
multiple anatomic superimposition and geometrical 
errors rendered them none reliable in this issue22,23. 
However, introduction of CT in dental field has 
solved this problem by providing accurate 3D 
tomographic images for better anatomic correlation 
of maxillary posterior teeth roots and MSF24.  

CBCT has revolutionized the dental diagnosis 
and treatment procedures, it solved a lot of 
diagnostic dilemmas in dentistry by providing 
3D images with a lower cost and lower radiation 
exposure to patients compared to conventional  
CT25, 26. It also provides variable fields of view ‘FOV’ 
and a sub-millimeteric isotropic voxel resolution, 
which allows the non-orthogonal sectioning of the 
obtained data sets providing variable display modes 
allowing it to be used in variable dental fields25, 26.
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The literature is full of reports about 
complications that resulted from performing 
different dental treatment procedures in maxillary 
molars region without considering their proximity 
to MSF, as in 2006,  Huang and Brunsvold27 
reported a case with maxillary sinusitis developed 
as a sequela of periodontal treatment procedures for 
deep pocket in maxillary 1st molar that is closely 
related to MSF27, similar findings were reported in 
2012 by Brüllmann et al.28 who found a mucosal 
thickening in the sinus floor in cases of decayed or 
periodontally affected  maxillary molars closely 
related to MSF28. A different case report was found 
describing presence of impression material inside 
the sinus that has been pushed through an unseen 
oro-antral communication that resulted following 
extraction of maxillary molar closely related 
to MSF29.  Moreover , a case of orbital abscess 
developed 48 hours following root canal treatment 
(RCT) of maxillary 1st molar closely related to MSF 
has been reported by Koch et al30. 

Searching the literature for studies discussing the 
proximity of maxillary molars roots to MSF using 
CBCT, several studies have been found but none of 
them was conducted on Egyptian subjects. Hence, as 
long as differences in ethnicity characteristics could 
invite diversity in such anatomical relationship31, 
it was mandatory to assess this relationship in 
Egyptian subjects to explore the similarity with the 
other examined populations. 

Different ways have been used by the researches 
worldwide in describing the proximity of posterior 
teeth to MSF, as in 2004 Kwak et al32. proposed 
a classification for vertical relationship between 
maxillary posterior teeth and MSF in Korean 
population using CT images, this classification 
composed of five relationship types that were 
denoted by Latin numbers I, II, II, III, IV &V, 
where the greater the type number the closer are 
the roots to MSF, this classification has been used 
later by Estrela et al. 201631 for assessment of this 
relationship in Brazilian population using CBCT.   

While in 2009 Jung et al.18 postulated a 
classification on CBCT images, this classification 
was used in the current study and in other previous 
studies including those of Jung et al. 201233, Shokri 
et al. 201434 and Fry et al 201617, where all utilized 
CBCT in the evaluation except for Fry et al.17 who 
utilized CT images. Jung 200918 classification as 
described in the methodology section is composed 
of 4 types denoted by numbers 0, 1, 2& 3, where 
the greater the type number the closer are the roots 
to MSF. 

However, another different classification was 
done by Kilic et al. 201035 who classified the targeted 
relationship on CBCT images to only three types 
1, 2& 3 with type 1 representing roots penetrating 
MSF, type 2 representing roots contacting MSF 
and type 3 representing roots not reaching MSF, 
then this classification was used again by Ok et 
al. 201436 on CBCT images of Turkish population. 
Later on, in 2016 Tian et al37. utilized the same 
vertical relationship types of Kilic35 in Chinese 
population CBCT, but they named these types by 
letters (IS), (CO) & (OS) which corresponds to 
types 1, 2 & 3 respectively, and again the same way 
of classification was used in 2018 by Gu et al38. on 
CBCT of Chinese population also. 

A classification formed of 5 types was proposed 
by Didilescu et al. 201239 illustrating the vertical 
relationship between maxillary 1st molar roots and 
MSF on CBCT images, the 5 types were referred to 
by numbers 0, 1, 2, 3& 4 with the higher the type 
number the more the distance is from the MSF, 
similarly Shokry et al. 201640 utilized the same 
classification in classifying only maxillary 1st molar 
roots relation to MSF using CBCT images. However, 
Pagin et al. 201341 have differently classified the 
targeted relationship in Brazilian population as they 
originally classified their included CBCT scans to 
scans with no MSF approximation & scans with 
MSF approximation, then the later were classified 
to group 1 (Gp1) with molars roots not elevating 
MSF& group 2 (Gp 2)  with molars roots elevating 
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the MSF. Finally, Asthana et al 201542 assessed 
the vertical relationship between maxillary molars 
root and MSF via distance measurements on CBCT 
images with assigning negative values for roots 
penetrating MSF. 

The results of this study showed that in the 
examined Egyptian subjects, the 1st molar was 
the least close molar to the MSF with the highest 
prevalence of class 0 in all of MB, DB & palatal 
roots which coincides with the findings of Kwak et 
al32 study that was conducted on 33 Korean heads 
imaged with CT. They found that the distances 
between the maxillary posterior teeth roots apices 
and the MSF are reduced the more posterior we go. 
Similarly to ours and to Kwaks32, results, Pagin et 
al41. also found that maxillary 1st molar was the least 
close molar to MSF in their study conducted on 50 
CBCT scans of Brazilian patients.  Again , Tian et 
al. 201637 reported the same finding in their study 
conducted on 884 CBCT scans of Chinese patients.  

While Asthana et al 201542 & Ok et al. 201436 
both found that only buccal roots of maxillary 1st 
molars had the highest prevalence of being distant 
from the MSF with the 1st study conducted on 30 
maxillary 1st molar& 30 maxillary 2nd molar in 17 
CBCT scans, while the last one conducted on 2488 
molars in 849 CBCT scans of Turkish subjects. This 
result was partly contradicting our findings as they 
found that the palatal root of maxillary 1st molar had 
the highest prevalence of being inside the sinus, a 
finding that was also reported by Gu et al. 201838 
and Estela et al. 201631 unlike us.

The highest prevalence of MSF penetration 
‘type 3’ in the current study was recorded for buccal 
roots of maxillary 2nd molars and this finding was 
matching those of Kilic 20105, Pagin 201341, Jung 
201233, Asthana 201542& Tian 201637. However 
, partial correspondence was found between our 
finding in this point and those of Gu 201838 and 
Estela 201631 as both of them found that the palatal 
root of 1st maxillary molar is sharing the buccal roots 
of 2nd maxillary molars in the highest prevalence of 

MSF penetration. Yet, Shokri et al 201434 reported 
that both maxillary 1st molar & 2nd molar had the 
highest prevalence of MSF penetration without 
differentiating the roots affection.  

There was a consensus from all the studies 
that assessed the vertical relationship between all 
maxillary posterior teeth (including the premolars) 
and MSF that the premolars’ roots were more distant 
from the MSF than those of the molars17, 31, 32, 33, 35, 38. 

Our explanation for the diversity between the 
studies in their findings of which root is the closest 
and which is the most far from the MSF could 
be attributed to the differences in the number of 
patients included in both studies, their gender 
distribution,  their age ranges, the evaluation method 
and the ethnicity characteristics of the examined 
populations.  

Regarding the association between the age of the 
subjects and the targeted vertical relationship types, 
the results of the current study showed that age was 
a significant predictor for the vertical relationship 
between root apices of maxillary 1st molar only and 
the MSF, as there was an inverse correlation between 
the age and vertical relationship types, as type 0 
with less sinus approximation was more frequent 
in older subjects while type 3 with MSF invasion 
was more common in younger subjects. Comparing 
this finding to the previously conducted studies, we 
found only six studies addressing this issue in their 
results, where a similar inverse correlation between 
age and maxillary sinus approximation was reported 
by Didilescu et al. 201239 in maxillary 1st molars 
also which were solely examined in this paper. 
Furthermore, Tian et al. 201637 &   Gu et al. 201838 
reported the same correlation but not exclusive in 
maxillary 1st molars. However, a partial coincidence 
was found between our results and those of Shokry 
et al 201640 & Ok et al 201436, as the 1st study 
concluded that the distance between the buccal roots 
only of maxillary 1st molars and the MSF is increased 
in higher age groups, while the palatal roots of these 
molars are more commonly approximating MSF in 
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older age subjects. Meanwhile, the 2nd study reported 
similarly to us an inverse correlation between MSF 
approximation by maxillary molars roots and the 
age of the subjects. They added that this relation 
was limited to the first 3 decades of life, while in 
subjects older than 60 years old they found higher 
prevalence of MSF invagination by molars roots. 

The explanation of our age correlation finding 
could be attributed to the anatomical fact that the 
physiological volume increase of the maxillary 
sinus by pneumatization commonly ends with 
the completion of the eruption of maxillary third 
molars usually by the age of ~21–30, afterward, 
sinus volume start to decrease43, 44.  However, 
pneumatization of maxillary sinus is also affected by 
many other factors rather than age, like hereditary 
factors, growth hormones, air pressure inside the 
sinus and posterior teeth extraction45, 46, 47, 48. The last 
cause could be the one that resulted in the reverse 
of our relation in the patients older than 60 in Ok et 
al36 study, as this could be due to the common teeth 
extraction after this age.  

On the other hand, Pagin et al 201341 found no 
correlation between age of the subjects & maxillary 
molars vertical relation to the MSF.

On assessment of the association between gender 
and MSF approximation by maxillary molars roots, 
our results showed that gender was a statistically 
significant predictor for the vertical relationship 
between DB root apex of maxillary third molar and 
MSF, where the males showed a higher prevalence 
of type (2) and type (3) while females showed 
higher prevalence of type (0) and type (1). This 
indicates that males’ molars roots are more close 
to MSF than females’ molars roots. This finding is 
agreeing with those of Shokri et al. 201434 & Ok et 
al 201436 as both studies found that the frequency 
of maxillary molars roots penetrating the MSF was 
significantly higher in males while the frequency of 
maxillary molar roots not reaching MSF was higher 
in females. The explanation of this finding could 
be based on the differences between males and 

females in their growth pattern with longer teeth 
roots in males than in females which predispose 
to MSF invagination34. However Kilic et al 201035, 
Pagin et al41. 2013& Shokry et al 201640 found no 
correlation between gender and maxillary molars 
vertical relation to MSF.

Finally which of the assessed types of vertical 
relationship between MSF and maxillary molar 
roots is clinically more relevant to maxillary 
sinus pathosis was not investigated in this study 
and we recommend further studies to be made for 
clarification of this point. 

CONCLUSIONS

In the  investigated Egyptian sample;

·	 Maxillary 1st molars roots are the least close to 
the MSF compared to the other molars roots, 
while buccal roots of maxillary 2nd molars are 
highly anticipated for MSF invagination

·	 The lower the age is the closer are the maxillary 
1st molar roots to the MSF

·	 Males’ maxillary 3rd molars are more frequently 
approximating MSF than females.
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