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ABSTRACT

Background: Understanding the close relationship that exists between the posterior maxillary
teeth and maxillary sinus and the differences of this relation between gender and age groups is
important for the workers in the dental field, who may perform treatments and face complications
in this area regularly. Aim of study: to compare maxillary 1% ,2"* and 3" molars in their proximity
to the floor of (maxillary sinus) and the effect of age and gender on this relation. Material and
method: This study involved 160 maxillary 1%, 2"* and 3™ molars respectively; collected from 45
female and 55 male patients CBCTs in Iraq); from the 1% of January 2020 to the end of July 2021.
60 patients were assessed bilaterally and 40 Patients assessed only unilaterally. Kwak classification
for molars related to the maxillary sinus floor have been dependent on. Result: in relation to the
age groups we found that the most common relation to the sinus floor for maxillary 1% molar was
class V 50(58.82%) 26 (44.82%) in the age groups (20-30) and (31-40), and class I, 6 (35.29%) in
the (41-50) age group. For maxillary 2" molars; it was class V 43(50.59%) between (20-30) years,
and class I and II between (31-40) years 18(31.04%) for each and a class II. In the age between
(41-50) years 7 (41.17%). For maxillary 3™ molars; the most detected relation in the age group
(20-30) years was class 11 35(41.17%), while in the age groups 31-40 and 41-50 they were class I
26 (44.83%),10 (58.82%) respectively. The association between maxillary 15, 2" and 3™ molars
relation to maxillary sinus floor and age groups was non-significant P value =0.389 ~, 0.089 " and
0.1547.In relation to the patient’s gender; For the maxillary 1% molars; the most commonly
detected relation to the maxillary sinus floor in both gender groups were class V; 50 (56.83%)
in male and 31(43.06%) in female group. For the maxillary 2" molars a class V was the most
commonly detected relation in male 41(46.59%) while in female groups, it was class 11 27(37.5%)
The maxillary 3™ molar : represented most commonly by class 141 (46.58%) in male group, while
in female group it was class II 34 (47.22%) .The association between maxillary 1%, 2™ and 3™
molars to the base of maxillary sinus and gender showed a non-significant P value 0.4923"%,
0.091" and 0.223” .Conclusion: Maxillary molars show a close relation to the base of the maxillary
sinus; especially in male, younger age groups patients, analysis and preparation should be done for
patients before any dental treatment interfere with periapical region of maxillary molars using
CBCT is very helpful.
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INTRODUCTION

The maxillary sinus represents the 1st developed paranasal sinuses, in which this development
shows its complete result during 3™ molar eruption, at 20 years of age ( Jun et al, 2005).
Anatomically, maxillary sinus variability included its relationship to the molars in the maxilla and
the effect of its pneumatization percentage of (Hamdy et al, 2014; Carlos et al,2016). The
extraction of Maxillary molars can affect the size of the sinus and reduce the distances between
the remaining root apices and the maxillary sinus (Hameed et al, 2019

Teeth and oral cavities always have a close relationship to the neighboring anatomic structures.
Especially the relationship of posterior maxillary teeth to the maxillary antrum that is important to
be evaluated by dentists who may interfere with sinus during their dental treatments in this area.
(Hu et al,2019; Junqueira et al,2020). There is always a risk of maxillary sinus odontogenic
infection that may reach approximately 40% of all infections that may involve the sinus because
of the effect of maxillary posterior teeth and its direct proximity to the sinus. (Vestin et al,2017;
Mehra et al;2004). Number of dental treatments in the posterior maxilla may be compromised
because the proximity of the root apices to the sinus foor as in case of periapical surgery and
extraction in this region. (Nunes et al,2016).Maxillary sinus presented in the form of a small air
space at birth, its growth is slow for both gender and steady until 14 to 18 years. Providing normal
values for maxillary sinus size and their changes with age could be helpful for dental treatment
planning procedures such as surgical extraction and implant surgery. (Suresh et al,2014) The
accuracy of the Cone Beam CT scan compared to OPG in terms of the relation between teeth or
teeth roots in the maxilla to the antrum is unquestionable (Rakhi et al, 2021). It decreases the
distortion and eliminates the superimposition with the related structures, furthermore; CBCT
provides as accurate as CT images with lower doses and cost (Tsiklakis et al, 2005). CBCT is more
suitable for the evaluation of the sinus dimension and its relation to the maxillary molar roots, due
to its accurate cross-sectional slices, decreased scanning time, and lower radiological exposure
(Lu'Y etal, 2012; Shokri et al,2014 and Oberli et al 2007).).

The Aim of the Study: To compare between the maxillary 1,2 and 3™ molars in their close
relation to the floor of maxillary sinus between different age groups and genders.

Material and Method
The present study examined data involving 170 patients who were referred to AL-Sader
specialized dental center, ALRusaffa medical health center in Baghdad. Excluded criteria:

e Dental implant patients for maxillary posterior teeth.

e Posterior teeth with periapical lesions.

e Any cystic lesion related to area of examination.

e Any appliances in upper arch like fixed or removable orthodontic appliance and

removable partial dentures related to upper posterior teeth.
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Therefore, this retrospective study included information about 100 Patients (45 female, 55 male),
with 480 maxillary molars (1%,2"* and 3'). 60 patients with 360 teeth were assessed bilaterally
and 40 Patients with 120 teeth were assessed unilaterally to determine the vertical relationship
between their roots apices and the maxillary sinus (MS) floor. The patients aged between 20-50
years, and they were divided into 3 age groups (20-30), (31-40) and (41-50) years of age. To be
sure of the complete development of the maxillary sinus and the accurate relation between teeth
and maxillary sinus, patients younger than 20 years old were not selected.( Misch,2008). CBCT
scans obtained by 3D Kodak 9500, Carestream, France, 2012, The CBCT images analyzed
automatically using the program software, and expert Radiologist examined them separately. Trans
axial images from panoramic view of CBCT were used to assess the vertical relationship between
roots apices and floor of the MS according to Kwak classification who classified this relation to
the following types or classes (Kwak, et al 2004; Talo, et al 2021):

Type I: Buccal and palatal roots apex were not in contact with sinus floor.

Type 1I: Buccal and Palatal roots apex were in contact with sinus floor.

Type III: Buccal root apex penetrated the sinus cavity over MS floor.

Type IV: Palatal root apex penetrated the sinus cavity over MS floor.

Type V: Buccal and palatal roots apex were penetrated the sinus cavity over MS floor.

Figure (1) and (2).Statistical Package for Social Science (SPSS-21, Chicago, Illionis, USA),
Descriptive statistics as frequency and Percentage while the inferential is Pearson Chi square
with multiple posthoctest adhusted by Holm method , Fisher exact and Goddness of fit test (One
sample Chi square) , level of significance is 0.05.Our data results had been displaced in tables
and clustered bar charts or diagram for more easily understanding the outcome of the study.

Type | Type Il Type llI Type IV Type V

Figure (1): Vertical relationship between inferior wall of MS and the roots of the maxillary molars.
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Results and Discussion

In this study, a comparison is made between the relation of 160 maxillary first, second and third
molar respectively according to Kwak classification to the inferior wall of maxillary sinus floor
according to age and gender.

According to age groups; for each 1st ,2nd, and 3rd molar teeth; 85 (53.13%) teeth were in the age
group between (20-30) years and 58 (36.25%) and 17 (10.62%) teeth were distributed between
(31-40) and (41-50) years age groups. The most commonly detected relation between each
maxillary molar the sinus floor: In relation to the age groups; For the 1% maxillary molars it was
class V 50(58.82%), 26 (44.82%) for the age groups (20-30) and (31-40) years, it was class 1 6
(35.29%) in the (41-50) age group. Table (1). For the maxillary 2" molars; it was class V
43(50.59%) between (20-30) years, while class I and II were the most detected relation in (31-40)
years age group; 18(31.04%) for each. In the age between (41-50) years it was a class II relation 7
(41.17%). Table (2). For the maxillary 3™ molars for the age group (20-30) years it was class II
35(41.17%), while the most detected relation in the age groups (31-40) and (41-50) years; were
class I 26 (44.83%),10 (58.82%) respectively. Table (3).The association between maxillary first,
second and third molars relation to maxillary sinus floor and age groups was non-significant P
value =0.389 #, 0.089 ” and 0.154", respectively.We found that the distance between maxillary
molar apices and the maxillary antrum floor increases with the age, in which the percentages of
class V decrease with advancing in age. On the other hand, class [ was almost increasing with age.
We agree with Pei et al. Who found in age analysis of their study that distance between maxillary
antrum floor and molar apices increases with age, also we agree with Gu et al, who found that ;
distances between the apices of maxillary posterior teeth and the sinus floor increased with age
between Chinese individuals, This study showed no significance in the effect of age on the
proximity of each maxillary molar to the maxillary antrum floor was. We disagree with Pei et al.
and Talo Yildirim T, et al.in which such relation was a statistically significant in their studies. (Jun
Pei et al 2020; Gu et al 2918; Talo et al 2021). During maxillary sinus development, its volume
decreased, and the inferior wall of the sinus will become in a more superior relation, unless an
interference is established as in case of tooth extractions that may lead to sinus pneumatization.
(Kim et al, 2008; Ikeda et al 1998). This result indicated that the risks of maxillary sinus trauma
during molar extraction, dental implantation or even endodontic therapy were greater in
adolescents, so dental operator should be carefuller during interfering with maxillary molars apical
area, especially in younger individuals.In relation to the patient’s gender, this study involved 45
female and55 male patients for the 1% 2™ and 3™ maxillary molars; each tooth sample was
distributed as 88 (55%) teeth in male and72 (45%) teeth in female patients. For the maxillary 1
molar; the most detected relation to floor of maxillary sinus in male and female patients' group
were represented by class V; 50 (56.83%) in male and 31(43.06%) in female group, table (4). For
the maxillary 2" molars, a class V was the most detected relation in male 41(46.59%) while in
female groups, it was class II 27(37.5%), table (5). The maxillary 3™ molar: the most detected
relation in male group was class [ 41 (46.58%), while in female group it was class II 34 (47.22%)
table (6).The association between maxillary first, second and third molars relation to the maxillary
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sinus floor and gender was non-significant P value = 0.4923%, 0.091" and 0.223*, respectively.
We found that class V was the most commonly present relation for the 1% and 2" molars in both
male and female with higher percentage in male than in female patients. Even in maxillary 3™
molar in which class V was not the most common relation to the sinus floor, we found this close
relation also showed higher percentage in male group than that in female. Our study found this
relation not significant so; we disagree with Talo Yildirim T, et al 2021. who found a significant
difference between the gender and maxillary first molar relation to the sinus floor, but we agree
with Jun Pei et al,2020 who found the effect of gender on maxillary molars relation to the sinus
floor is non-significant. Although we disagree with them in which they found that molars were
closer in vertical relation to the base of the sinus in female group than in male. This is probably
because molars have longer, broader roots in male than that in females that may affect their
proximities to the antrum floor that could be lager in size. In maxillary third molar we found that
the most detected relation to the sinus floor was class I in both male and female that represent a
safe distance from the sinus floor, also the percentage in male group was higher than in females.
This may be related to the effect of the shape of maxillary antrum floor that has a convex shape,
with the lowest margin approximate maxillary 1% and 2" molars. Chanavaz et al,1990. Greater
bone mass in male in relation to their skeletal structure; may explain the safer distance of the
maxillary 3™ molars from the sinus base in men than that in female.
Table (1): Classification of maxillary 1% molar vertical relationship to maxillary sinus in relation to age

groups.
I**molar | Class I Class II Class Il | Class IV | Class V P value | Total

Age

groups

20-30' 18 (21.17) | 9 (10.60) | 2(2.35) | 6(7.06) | 50(58.82) | 0.402" | 85(53.13)
31-402 18 (31.03) | 9(15.51) 0(0) 5(8.62) | 26(44.82) 58 (36.25)
41-50° 6(35.29) | 4(23.54) 1(5.88) | 1(5.88) 5(29.41) 17 (10.62)
Total 42 (26.25) | 22 (13.75) | 3(1.87) | 12(7.5) 81(50,62) 160

~=not significant at p>0.05, *=significant at p<0.05.

Table (2): Classification of maxillary 2™ molar vertical relationship to maxillary sinus in relation
to the age groups.

Pz Class I Class II Class III | Class IV Class V Total
molar

20-30! 11(12.94) | 22(25.88) | 5(5.88) 4(4.71) 43(50.59) | 0.089~ | 85(53.13)
31-402 18(31.04) | 18(31.04) | 4(6.90) | 4 (6.89) 14 (24.13) 58 (36.25)
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41-50°

4(23.54)

7 (41.17)

1(5.88)

0(0)

5(29.41)

17 (10.62)

Total

33(20.62)

47(29.38)

10(6.25)

8(5)

62(38.75)

160

A=not significant at p>0.05, *=significant at p<0.05.

Table ( 3) Classification of maxillary 3™ molar vertical relationship to maxillary sinus in relation
to the age groups.

28(32.94) | 35(41.17) | 0(0) 33.53) | 19(22.35) | 0253~ | 85(53.13)
26 (44.83) | 20(34.48) | 2(3.45) |6(10.34) | 4(6.89) 58 (36.25)
10 (58.82) | 5(29.41) | 0(0) 0(0) 2 (11.77) 17 (10.62)
Total | 64 (40) 60 (37.5) |2(125) |9(5.63) |25(15.62) 160

A=not significant at p>0.05, *=significant at p<0.05.

Table (4) Classification of maxillary 1% molar vertical relationship to maxillary sinus according
to gender.

21(44.83) | 10(11.37) | 1(1.14) | 6(6.81) | 50(56.81) | 0.4923~ | 88 (55)

21(29.17) | 12(16.67) | 2(278) | 6(8.33) | 31(43.06) 72 (45)

42(26.25) | 22(13.75) 3(1.87)
"=not significant at p>0.05, *=significant at p<0.05.

12(7.5) | 81(50,62) 160

Table (5): Classification of maxillary 2" molar vertical relationship to maxillary sinus according
to gender.

16 (18.18)

20 (22.72)

5(5.68) | 6(6.83)

41(46.59)

17(23.61)

27(37.5)

5(6.94) | 2(2.78)

21 (29.17)

88(55)

72(45)

33(20.62)

47 (29.38)

10(6.25) 8(5)

62(38.75)

160

"=not significant at p>0.05, *=significant at p<0.05.

Table (6) Classification of maxillary 3™ molar vertical relationship to maxillary sinus according

to gender.
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3" molar Class I Class II Class 111 Class IV Class V Total
Male 41 (46.58) | 26 (29.55) 1(1.14) 5(5.68) 15 (17.05) 0.2234 88(55)
Female 23 (31.94) | 34 (47.22) 1(1.39) 4(5.56) 10(13.89) 72(45)
Total 64(40) 60 (37.5) 2 (5.56) 9 (5.63) 25 (15.63) 160

~=not significant at p>0.05, *=significant at p<0.05.

Conclusions

1.

Maxillary molars are in close relation to the maxillary antrum; especially in male, younger
age groups patients, analysis of this proximity should be done before treatment to avoid
interfering with the sinus and complications,

CBCT can be helpful used to achieve individualized and precise patients' preparation and
managements preoperatively.

No significant differences in the relationship between gender and age effect on the
proximity of maxillary molar roots tips to the maxillary sinus floor.
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