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of the maxillary sinus by aging using CT scan
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Abstract

The alveolar process of the maxilla forms the maxillary sinus floor. If the sinus is of
an average size, it is on a level with the floor of the nose; if the sinus is large, it
reaches below this level. Projecting into the floor of the antrum are several conical
processes, corresponding to the roots of the first and second molar teeth; in some
cases, the fangs of the teeth perforate the floor .The close anatomical relationship of
the maxillary sinus with the roots of maxillary molars and premolars renders this
anatomical region susceptible to morbid situations resulting from damage to, and
therapeutic intervention in the dentoalveolar environment. Knowledge of the
relationship between the root apex and the inferior wall of the maxillary sinus is
crucial for diagnosis and treating a sinus pathosis as well as in assisting dental
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implantation, endodontic procedures and orthodontic treatment. This study aimed to
estimate different distances between the maxillary sinus base and the root apices of
maxillary second molars measured on computed tomography (CT) to determine the
differences through aging. Sixty patients attending the radiology center of AL-Zahraa
Teaching Hospital in AL-Kut city for any maxillofacial complaints were selected in
this study according to special criteria. The samples were divided into four equal
groups according to their age. Lines were drawn on the sagittal reconstructed images
between the deepest point of the maxillary sinus floor and the root apices of the
maxillary second molar and the distances were measured using built-in measurement
tools for right and left sides of these four groups. Results of this study found that there
was no significant difference in the distance between apices of maxillary second
molar roots and the floor of maxillary sinus in the four age groups and there was no
significant differences between the right and left sides of the 2" molar roots apices
and their relations to the floor of the maxillary sinus in these groups except in P roots
of 50 age group the distance in right side was larger than in the left side.

Keywords: Maxillary second molar, CT scan , maxillary sinus

Introduction

The maxillary sinus are pyramidal shaped cavities in the mid-facial aspect of the
skull; they are bilateral structures, located beside each nasal fossa. Each sinus extend
posteriorly near the roots of maxillary posterior teeth and for this reason, parts of the
floor of the maxillary sinuses may appear in many of the maxillary periapical
projections (1).

Identifying the proximity between the root apex and the inferior wall of the sinus and
clarifying the cortical thickness of the inferior wall of the sinus is essential for
determining the topography of a spreading dental infection into the maxillary sinus.
Accordingly, knowledge of the topography between the root apex and the inferior
wall of maxillary sinus is important for diagnosing and planning dental implantation,
endodontic procedures, and orthodontic treatment. The topography of the inferior wall
with the maxillary root apices varies according to an individural's age, size and the
degree of pneumatization of the maxillary sinus and the state of dental retention (2). A
periapical or periodontal infection of the upper premolars and molars may spread
beyond the confines of the supporting dental tissue into the maxillary sinus, causing
sinusitis (3). The use of computed tomography (CT) instead of plain radiography in
the work-up of paranasal sinus pathology was recommended in the beginning of the
1990’s (4). Normally tooth apices and the maxillary floor are separated by cortical
bone, but some teeth (such as the first and second maxillary molar) are only separated
from the maxillary sinus floor by a thin mucosal layer (5, 6). The CT solves the
limitations of the panoramic radiograph by providing multiplanar views with low
magnification. The volume of the maxillary sinus has a natural tendency to increase
during life. Tooth loss in the posterior maxilla can result a rapid alveolar bone
resorption caused by inherent bone remodelling of the alveolar bone. In addition the
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maxillary sinus extends further by osteoclast activity in the Schneiderian membrane,
causing pneumatisation of the sinus by resorbing bone within a few months (7, 8).
CT also provides an accurate assessment of the paranasal sinuses, craniofacial bones,
as well as the extent of pneumatization of the paranasal sinuses (9).

The morphological evaluation of maxillary sinus is necessary to deal with problems
such as injury to the tooth root and perforation of the sinus (10). The roots of the
maxillary first and second molars have been shown to be in an intimate relationship
with the maxillary sinus floor in 40 percent of cases. The palatine roots have been
shown to be closer to the antral floor than to the palate and in close proximity to the
maxillary sinus (11) .This location complicates a surgical approach through the sinus,
so that palatinal access is usually required.

The distance from the root apex to the inferior wall of the sinus was the shortest in the
second molar area and the longest in the first premolar area (2). Most of researches
study the relationship between maxillary sinus floor and the apices of maxillary
molars in general and only few of these researches deals with the relation of
individual tooth roots to the floor of the maxillary sinus. So the aim of the present
study is to determine the relationship between the root apices of the permanent
maxillary second molar and floor of the maxillary sinus and its relation to age.

Materials and methods

The sample of the present study is a total of 60 Iragi subjects,aged (20-59) years old
attending the radiology center of AL-Zahraa Teaching Hospital in AL-Kut city for
any maxillofacial complaints.

Patients were selected that fulfilled the following selection criteria:

e Normally erupted bilateral maxillary molars.

e No periapical or periodontal lesion involved maxillary molars.

e The maxillary sinuses included in this study should be asymptomatic and
clearly free of any pathology such as fractures, inflammation, cysts or
tumors that are being examined with the assistance of Radiologist.

e Images of good quality, which had the clearest reproduction of the maxillary
sinus floor for exact measurement in CTscan include 0.6 mm thickness of
slice.

The samples were divided into four equal groups according to their age:

1st age group range between (20 —29) years
2nd age group range between (30-39) years.
3rd age group range between (40 —49) years
4™ age group rang between  (51-59) years.

Spiral CT scanner, (TOSHIBA ,Aquillion 64) was the X-ray Machine used in the
present study. kVp = 120, mA =500 Slice thickness 0.6 mm and- Pixel size 512x512.
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All patients were exposed by spiral CT scan without using sedation or contrast
medium and all scans were performed in axial plan and sagittal reconstructed images.

Lines were drawn on the sagittal reconstructed images between the deepest point of
the maxillary sinus floor and the root apices of the maxillary second molar and the
distances were measured using built-in measurement tools as in the figure (1).

Figure (1): Palatal root of left second molar penetrates or inside the maxillary sinus

The resultant measurements were arranged into tables and statistical analysis has been
applied for these results then comparative significance were detected by using t- test.

Results

The total studied samples composed of 60 patients with aged (20-59) years,1® group
aged between (20 —29) years ,2" group aged between (30-39) years ,3" group aged
between (40 —49) years and 4™ aged between (51-59)years.

For the right and left second molar there was no significant difference in the distances
between the root apices and the inner wall of the maxillary sinus in the four age group
as that showing in the table 1. Means, standard deviations and minimum and
maximum values obtained from right and left side as showing in the table (1).
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Table (1): Descriptive statistics and age groups’ differences

Age Descriptive statistics ig;g;?flijsgsn
Side | Tooth | Root group o-
Mean | S.D. | S.E. | Min. | Max. | F-test
value
20-29 | 0.07 [ 150039 -3 | 21
30-39 | 013 [1.00 026 | -2 | 1.2 0.229
MB 2029 [ 031 [105]027] 1 | 18 | -8 (NS)
50-59 | -062 | 1.54 [0.40 | -3 | 22
N 20-29 | 162 [140]036| 0 4
=3 30-39 | 111 [1.33]034| 0 3 0.669
2 | PB a0ag [ 120 [131]03a| 0 | a2 | %% | (ng)
8 50-59 | 099 | 1.79 | 046 | -1 | 46
20-29 | 041 [143]037] -2 | 45
5 o [30-39] 077 [168]043[ -1 4 | g | 0767
g 40-49 | 077 | 1.40 [ 036 | -1 4 (NS)
> 50-59 | 0.97 | 132|034 -1 3
20-29 | 010 |[1.73[045] -23 | 35
30-39 | -052 | 1.91 | 049 | -4 4 0.234
MB 2029 [ 028 [134]035] 3 | 35 | - (NS)
50-59 | -1.07 | 1.16 | 0.30 | -3 1
N 20-29 | 129 (188049 -1 | 53
=3 30-39 | 149 [1.96 (051 -3 | 46 0.117
Left | 3 | DB o9 107 (134035 1 | 43 | 2% | o)
8 50-59 | 0.13 | 1.19 [ 031 | -2 3
20-29 | 097 (199|051 -2 | 53
p | 30-39]033 [164]042] -2 | 45 | . |0.184
40-49 | 0.47 | 1.06 | 027 | -2 2 ' (NS)
50-59 | -0.20 | 0.77 | 0.20 | -3 0

IN 20,30 and 40 age group there was no significant differences between the right and left
sides of the ' 2" molar roots apices and their relations to the floor of the maxillary sinus as show
in the table 2 , 3 and 4 while in 50 age group the Sides’ difference was highly significant for P
root of second molar as showing in the table 5.

Table (2): Side difference in 20 age group

. D iptive statisti ides’ diff
Too | o | s [P S |
ve | T oo i [oa] 0% | o)
volr| %8 [Laft [ 120 T 10 [0a ] © | o)
® Lo 0w | 1a9 Tost| M| g
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Table (3): Side difference in 30 age group

. D iptive statisti Sides’ diff
o [P 05 (1005 n | 010
o [on R an [ior font o |
o o i 0 o | 5

Table (4): Side difference in 40 age group

. D iptive statisti Sides’ diffi
Toun | o | s | P s [t e
AR AR A RE A
wolor| P® ["Laft 1o 1ai [0 7| )
® Flow oar 106 oz | ng

Table (5): Side difference in 50 age group

. Descriptive statistics | Sides’ diff
Tooth | Root | Side |0t R e S TS E | et | palue
o [0 [ 1561 0801 | 02
4 om0 {10100 | 00
o [ o 11 [0t s | 02

NS: Non-Significant, P > 0.05
S: Significant, 0.05>P > 0.01
HS: Highly Significant, 0.01 > P > 0.001

Discussion

The relations between the dental roots apices and the sinus floor are critical elements
for the diagnosis and surgical treatment of antral pathology. The results obtained in
this study are useful both in endodontics and in oral surgery. In what concerns the
latter field, the antrum-teeth relations interfere with teeth removal and immediate
placement of dental implants in the lateral maxillary region. The close relationship of
the maxillary sinus and the roots of the maxillary molars can lead to accidental
oroantral communication (6).
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Clinicians conducting immediate placement of implants in posterior teeth, particularly
should take into consideration the amount of protrusion of teeth roots into the sinus.
Large number of studies regarding this vital relationship was carried out utilizing
different radiographic techniques including conventional, computed tomography and
digital radiography (12, 13). In a review study in 2000, the distance from the apices of
the roots of the first molar tooth to the sinus floor was found to be 0.5mm or even less
in one third of all cases, and sometimes there is no bone between the root apex and the
sinus. A periapical or periodontal infection of the upper premolars and molars may
spread beyond the confines of the supporting dental tissue into the maxillary sinus,
causing sinusitis (14). The study aimed to assess the age-related changes of the
measurements of the distances between the apices of the second molar roots and the
floor of the maxillary sinus.

The roots of the second molars (especially the mesio-buccal roots), followed by the
first molars (especially the buccal roots), third molars, second premolars and first
premolars have the closest proximity to the sinus floor (15).

The present study was found that there is no significant difference of the distance
between the root apices of second molar and the sinus floor between the different age
groups . This results agree with more detailed study that found there was no significant
difference in the maxillary sinus volume between different age group (16) and
disagree with previous reports suggested that the mean distances between the root
apices and sinus floor increased with age. Regarding the volume of the maxillary
sinus, it had been demonstrated that this increases up to the age of 20 years, but then it
starts decreasing (17) .Another study revealed that the growth of the maxillary sinus
continues until the 3rd decade in males (18) .The present study also showed that there
was no significant differences between the right and left sides of the 2" molar roots
apices and their relations to the floor of the maxillary sinus in 20,30 40 age groups.
Regarding the volume of the maxillary sinus, it had been demonstrated that there was
no significant difference between the left and right side (17) , except the P root show
highly significant difference between the right and left side that the distance in right
side was larger than in the left side this result came in agreement with many studies
in the literature (19) . Unfortunately, this difference was found to be unexplainable,
but it may be related to the habit of chewing on one side that may lead to some
differences between both sides.
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