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ABSTRACT

The most recent focus of numerous researchers in the field of oral radiology has been on analysing the morphometric
and anatomical variation of critical maxilla and mandibular structures using 3D CBCT scan. As one of the most
significant structures in the maxillary region, the maxillary sinus proximity to the roots of the maxillary posterior teeth is
critical for immediate implants, procedures for cyst/tumor, oroantral fistula, and other injuries to that area. Therefore,
in this thorough systematic review, we are attempting to highlight the perspectives of many writers who planned and
carried out CBCT investigations to assess the interaction between the roots of posterior maxillary teeth and the maxillary
sinus floor. This research will eventually be used to develop artificial intelligence that can approximate important
anatomical structures during various maxillofacial procedures.
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INTRODUCTION

Macxillary sinuses (MS) are significant anatomical elements that serve a variety of purposes, including
acting as a resonance body for the voice, assisting with olfactory function, and regulating temperature
and humidity.! They differ in morphology and anatomy, which includes size, form, and location on various
sides of the same person as well as on distinct persons [1, 2]. Depending on a person's age, size, degree of
pneumatization of the MS, and dental health, the inferior wall's topography changes where the posterior
maxillary tooth root apices are located [3].

Due to their proximity to the region where maxillofacial operations and dental practices are conducted,
MS are of interest to dentists [2]. The Maxillary Sinus Floor (MSF) extends its boundaries to the alveolar
process between the roots of neighbouring teeth, resulting in tiny cortical zones of elevation and
depression known as "extensions." with narrow cortical areas [4].

There are numerous clinical repercussions for posterior roots protruding into the maxillary sinus.3 It is
known that the tooth's apex has a larger impact on the antral tissue the closer it is to the MSF. Risks
associated with this association can arise during endodontic or orthodontic treatments, as well as during
some surgical procedures, such as tooth extraction and implant insertion [4]

Attempts to extract the roots or significant periapical surgery can result in oro-antral communication or
cause entry of the root into the MS. In their routine dental practice, dental surgeons encounter several
operations in various areas such as dental extractions, surgical implant procedures and augmentation
surgeries for maxillary sinus floor in the hopes that osteogenesis will support and accommodate the
future implant [5].

For the purpose of making the best decisions regarding treatment, surgery, and rehabilitation, it is crucial
to have a thorough understanding of the anatomical landmarks [6]. Previous research revealed that the
MS pneumatization volume is a metabolic process rather than a static state [7]. Their study came to the
conclusion that whereas maxillary second molars are strongly associated to the MSF, maxillary first
premolars are not. Some of these studies used their own classifications and some used classification from
past studies [8].

The use of CBCT aids in diagnosis and gives doctors access to 3-dimensional data regarding the
anatomical structures morphology and divergence. Axial, sagittal, and coronal slices are visible in the
CBCT pictures, which minimize the superimposition of anatomical components. These benefits make it
easier for the clinician to comprehend the tissue's whole anatomical structure.®!

BEPLS Spl Issue [5] 2022 85|Page ©2022 AELS, INDIA



DISCUSSION

In order to determine the morphometric analysis of various normal anatomical structures such as the
nasal cavity, maxillary sinus, mandibular canal, etc. pertaining to the orofacial region, various studies
have been designed and formulated since the introduction of CBCT imaging, which dates back to 1998
[14] which is the most recent in the field of orofacial radio diagnosis. A lot of researchers are interested in
studying the proximity of the maxillary sinus, an important anatomical landmark in the maxillary region,
in order to see how close the sinus is to the roots of the posterior maxillary teeth.

The first study, conducted in 2014 by Shokri A et al3 screened 110 CBCT scans, they discovered that MSF
which is positioned away from the apex of the tooth, is mostly seen in the 1st and 2rd PMs. This outcome
was consistent with earlier research by Ok E10 from 2014 and the most recent study by Razumova S et al
[2] from 2019. However, Ok E et al'? also noted that their research revealed a similar connection between
MSF and the mesiobuccal and distobuccal roots of the first molar.

According to Shokri A et al [3] in 2014 and Razumova S et al [2] in 2019, the most commonly intruded
teeth into the MSF were the first and second molars. But according to Ok E et al [10] in 2014 and Kaushik
M et al'2 in 2020, the palatal root of the maxillary first molar has this kind of a relationship with MSF.
Later in 2018, according to Gu Y et al [8] the palatal root of Maxillary 1st molar and MB root of the 2nd
molar has such type of relationship with MSF in their investigation, which was consistent with the finding
made by Zhan Xi et al [11] study in 2019. Although Yurdabakan ZZ et al [15] in year 2018 obtained
inconsistent results, observed that the roots of 3rd molar showed such type of relation with the MSF,
Goyal SN et al [13] in 2020 claimed that the entire the roots of 2nd molar showed such type of relation
with the MSF.

Another relationship between MSF and roots involved the roots of maxillary posterior teeth contacting
the MSF, according to Ok E et al® in 2014, this kind of relationship were most commonly seen in the MB
roots of the 2 molar. The first molar roots, however, exhibited this kind of relationship with MSF in their
investigation, according to Goyal SN et al [13] in the year 2020.

0. Author Year of | Results
study Total CBCT Scans | Observations
observed
1. Shokri A et al [3] 2014 110 CBCT scans The 1st and 2n premolars frequently exhibit the most
prevalent vertical relationship, in which the MSF is situated
1tPM-214 above the root tip.

2nd PM - 217 The apical projection above the maxillary sinus floor is the

1stM -220 most prevalent horizontal relationship discovered, and it is

2nd M - 220 frequently seen in the 15t and 2n molars.
2. Ok Eetal [10] 2014 849 CBCT scans The palatal roots of the 1st molar teeth most usually
displayed type 1.

1stPM - 1340 2nd molar (mesiobuccal root) were the most frequently

2nd PM - 1340 affected by type 2 (the roots met the sinus floor).

1stM - 1243 The first and second premolar teeth, as well as the

2nd M - 1243 mesiobuccal and distobuccal roots of the first molar teeth,
were the most commonly affected by type 3 (the roots
extended below the sinus floor).

3. EstrelaCetal [6] | 2016 202 CBCT scans Type Il was the most common vertical relationship identified,
and type 2H was the most common horizontal relationship.
1tPM - 300 (As stated by Kwak et al).

2nd PM - 300 First premolar buccal root and second molar mesiobuccal

1stM -300 root cortical thicknesses ranged from 1.28 to 0.42 and 0.65 to

2nd M -300 0.41 mm, respectively.
4, GuYetal [7] 2018 1011 CBCT scans 1st molar(Palatal root) and 2m molar(MB) showed the
highest type IS relationship, but the most prevalent
1stPM - 1745 relationship among all posterior roots was type 0S (in which
2nd PM - 1663 the root tip extends outside the MSF) (in which the root apex
1stM-1331 extending inside the MSF).

20 M - 1360 The shortest distance from the MSF is present with
mesiobuccal roots of 2n molar followed by 15t molar (Palatal
roots) and 2" molar (Distobuccal roots) are teeth that are
closest to the floor of the maxillary sinus.
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5. El Khateeb SM et | 2018 39 CBCT scans The type 2 vertical relationship, where distance is <1 mm
al [8] 1stM -58 was most frequently observed.
20dM - 70 The type B horizontal relationship was the most prevalent.
3rdM-32
6. ZhangXietal [11] | 2019 200 CBCT scans The smallest distance to the floor of maxillary sinus is
present with mesiobuccal roots of the left and right second
1stM - 400 molars.
2nd M - 400 Distobuccal roots of right second molar have the thinnest
mucosa of the maxillary sinus.

7. Razumova S et al | 2019 325 CBCT scans Type I vertical relationships between the first and second

2] premolars were the most common.
1stPM - 487 Type Il was the most prevalent vertical relationship between
2nd PM - 502 the first and second molars.
1t M - 498 The 1st molar(Palatal Root) is the furthest and 2nd
2nd M - 454 molar(mesiobuccal root) are closest from MSF.
3rdM - 267

8. Pe]i] etal [9] 2020 212 CBCT scans MB root of 2n molar was closest to the MSF.
1stM - 326
2nd M - 326

9. Kaushik M et al | 2020 452 maxillary | Compared to the st PM, the roots of the 2nd PM were closer

[12] posterior teeth to MSF.
1tPM-136 The posterior roots most usually displayed a vertical
2nd PM - 118 connection of type OS (roots placed below the MSF).
1tM-103 The palatal roots of the first molar were the most usually
20d M- 95 observed type IS (roots positioned inside the MSF) vertical
relationship.

10. Goyal SNetall [3] | 2020 100 CBCT scans Frequently seen type II vertical relation was observed in 1st
1tM-185 molar and second molar had type III vertical relation.(In
2nd M - 180 accordance with Kwak et al).

The second molar's distobuccal roots had the greatest
separation from the cortical plate, measuring 1.20 mm.
11 KShaul Hetal [5] | 2021 200 CBCT scans Type Il was the most common vertical relationship identified,
and type 2H was the most common horizontal relationship.
1t M - 400 (As stated by Kwak et al)
2rd M - 400 The right second molar's distomolar root was closest to the
maxillary sinus (range: 0.68 to 0.39 mm).

The MB root of the 2nd molar has the closest distance from the MSF, according to Estrela C et al [6] in
2016, Gu Y et al [7] in 2018, Zhang Xi et al [11] in 2019, Pei ] et al? in 2020, and Razumova S et al [2] in
2019. This conclusion was reached in relation to a parameter where previous authors evaluated the
shortest distance between MSF and roots of maxillary posterior teeth. The palatal roots of the first molar
also displayed the smallest distance in regard to MSF, according to Estrela C et al [6].

The MB root of the 2rd molar, followed by the DB root of the 2rd molar and the palatal root of the 1st molar,
had lowest distances to MSF, according to the findings investigated by Gu Y et al [7] in 2018. However,
Kaushik M et al'2 in 2020 and K Shaul H et al [5] in 2021 proposed opposing findings. K Shaul H et al5
observed that the DB root of the 2rd molar has the closest distance from MSF, while Kaushik M et al!2 in
2020 observed that the vertical distance of 2n premolar from MSF was significantly less than that of the
roots of the 1st premolar.

The findings of Estrela C et al [6] in 2016 and Razumova S et al? in 2019 were in conflict regarding the
widest distance of roots of posterior maxillary teeth from the MSF. The former stated that the widest
distance from MSF was found in the buccal root of the 1st premolar while latter observed that distance of
the palatal root of first and second molar from MSF was found to be at maximum distance from MSF.
Numerous earlier studies have followed the classification system developed by Kwak et al [16] (2004),
and using this system, they discovered that type Il was the most frequently observed vertical relationship
between roots of maxillary posterior teeth and MSF; this was confirmed by Estrela C et alin 2016 [6],
Razumova S et al in 2019 [2], K Shaul H et al [5] in 2021. However, Zhan Xi et al [11] in 2019, Yurdabakan
ZZ et al [15] in 2018 observed type 1 vertical relationship was present most commonly in their study.
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To determine the horizontal relationship between posterior maxillary teeth roots and MSF, previous
studies that used Kwak et all¢ classification, had consistent results and had type 2H relationship most
commonly seen in the studies carried out by Estrela C et al [6] in 2016, K Shaul H et al [5] in 2021.

CONCLUSION

The aforementioned systematic review offers a clear understanding of the various studies that were
carried out to check the connection between maxillary roots of posterior teeth and the maxillary sinus
floor using 3D imaging i.e. CBCT. Through this, we can show that there are many differences between the
findings of different researchers, which can be attributed to anatomical variations and varied geographic
distribution. As a result, it is crucial to understand the thorough systematic examination of prior
literature in order to develop a comprehensive and detailed future research on a related area of interest.
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