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A B S T R A C T
Introduction: Alveolar domes defined as anatomical projection of the root into floor of the maxillary sinus. Maxillary
sinusitis is a disease that has a significant impact on a patient’s health which may including facial pain, pain in maxilla region,
toothaches, fatigue and nausea. Thus, knowing and identifying the relationship between dental roots and maxillary sinus is
of utmost importance in determining proper diagnosis, planning and treatment.
Material and methods: 300 digital panoramic radiographs obtained from the data base of Dept of Oral Radiology, within age
group of 20-50 years. To assess the prevalence of alveolar domes in the maxillary right and left side of the posterior teeth,
compare the prevalence of alveolar domes between gender and age group and to verify the difference of alveolar dome
shaped phenomena between the roots. Further, chi-square test was used for statistical analysis to assess the correlation of
the prevalence of alveolar domes at various teeth, gender and age group.
Results: The prevalence of alveolar domes present in the right side of first pre-molars was statistically lower as compared to
the other maxillary posterior teeth. No statistically significant difference was observed in the prevalence of alveolar domes
between gender. Considering the alveolar domes at molar region according to roots, left side prevalence of alveolar domes
in mesiobuccal root for first molar is higher compared to right side of mesiobuccal root of first molar, which is statistically
highly significant.
Conclusion: Prevalence of alveolar domes showed that left side of the first (64.3%) and second molars (64%) presented a
greater prevalence of alveolar domes especially in the mesiobuccal roots (62%) followed by distobuccal and palatal roots.
The first pre-molars presented a lower prevalence of alveolar domes.
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INTRODUCTION

Maxillary sinus is the first of the paranasal sinuses to develop
and ends its growth at approximately 20 years of age.1 The
maxillary sinuses are normally segmented by septa and are
located inside of the maxillary bones.2 These sinuses can
present anatomical variations extending to the anterior
region of the maxilla, maxillary tuberosity, hard palate,
zygomatic bone, orbit and alveolar ridge.3 In this sense, the
root apices of maxillary posterior teeth may well present a
close relationship with the sinus floor. The knowledge of this
anatomical relationship is essential when diagnosing changes
in the sinus caused by lesions of odontogenic origin, surgical
planning, intrusion of the maxillary sinus root, fracture of
the bone plate with oral sinus communication, recognition of
the pathway of dental infections and planning of orthodontic

treatment.4,5 When there is a projection of the root into the
maxillary sinus, the maxillary sinus floor deviates from its
linear and horizontal path in order to bypass the dental root
of the posterior teeth. This change is referred to as an ‘alveolar
dome’ in this study. Maxillary sinusitis is a disease that has a
significant impact on a patient’s health, which may include
facial pain, ear aches, pain in the maxilla region, toothaches,
fatigue, irritability and nausea.6 Thus, knowing and
identifying the relationship between these dental roots and
the maxillary sinus is of utmost importance in determining
proper diagnosis, planning and treatment. All previous studies
have shown the anatomical relationship between the dental
roots and the maxillary sinus through cone-beam computed
tomography (CBCT). However, CBCT is not considered
for diagnosis due its high costs and radiation doses.2,4,7 The
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present study aimed to define the term ‘alveolar dome’ and
to evaluate the prevalence of alveolar domes in the maxillary
right and left sides of posterior teeth using digital panoramic
radiographs.

MATERIAL AND METHODS

This study was conducted during a time period of four
months, from August 2017 to November 2017. A total of
300 digital panoramic radiographs of patients who attended
the Department of Oral Radiology in CKS Theja of Dental
Sciences and Hospital, Tirupathi were examined. Digital
panoramic radiographs were taken by using the NEWTOM
Giano 3D machine. Only images of healthy maxillary sinus
surrounding the teeth were included. Orthopantomographs
of patients between the age group of 20-50 years were included
in the study. Teeth with jaw fractues, poor radiographs were
excluded from this study. In adults, the maxillary sinuses have
a pyramidal shape extending from the root of the canine to
the maxillary tuberosity, and from the floor of the orbit to
the apex region of the maxillary posterior teeth. All of the
images were evaluated by specialists in dental radiology
and diagnostic imaging, after having been duly trained

and calibrated. The interpretation of the digital images was
performed directly with MICRO-DICOM software. These
software was used to assess the prevalence of alveolar domes
among the maxillary right and left posterior teeth, compare
the prevalence of alveolar domes between gender and age
group and to verify the difference of alveolar dome shaped
phenomena between the roots. Further, chi-square test was
used for statistical analysis to assess the correlation of the
prevalence of alveolar domes among the maxillary right
and left posterior teeth, gender, age group and difference of
alveolar dome shaped phenomena between the roots.

RESULTS

Prevalence of alveolar domes at various teeth
Total of 300 digital panoramic radiographs of patients
were assessed; 128 in female and 172 in male. Prevalence of
alveolar domes were evaluated both right and left sides of
maxillary posterior teeth. In right side prevalence of alveolar
domes identified in first premolar was 16.3% (49/300) which
was statistically significantly lower when compared to second
premolar 49% (147/300), 62% for first and second molars
and 54.6% for third molar (148/271).

Tooth

Right
Left
Present
Absent
Total
Present
Absent
First Premolar
49 (16.3)
251 (83.7)
300
54 (18)
246 (82)
Second Premolar
147 (49)
153 (51)
300
148 (49.3)
152 (50.7)
First Molar
186 (62)
114 (38)
300
193 (64.3)
107 (35.7)
Second molar
186 (62)
114 (38)
300
192 (64)
108 (36)
Third Molar
148 (54.6)
123 (45.4)
271
157 (58.3)
110 (41.7)
P value
<0.001**
<0.001**
**-highly significant (p<0.01)
Table-1: Prevalence of alveolar domes at various teeth
Tooth

Right
Female
26 (20.3)
66 (51.6)
83 (64.8)
84 (65.6)
64 (50)

Male
23 (13.4)
81 (47.1)
103 (59.9)
102 (59.3)
84 (48.8)

First Premolar
Second Premolar
First Molar
Second molar
Third Molar
P value
NS- Not significant (p>0.05)

Total
300
300
300
300
271

Left
Female
26 (23.3)
66 (51.6)
85 (66.4)
85 (66.4)
69 (53.9)

Male
28 (16.3)
82 (47.7)
108 (62.8)
107 (62.2)
88 (51.2)

0.830 NS

Total
300
300
300
300
267

Total
300
300
300
300
267

0.764 NS

Table-2: Distribution of alveolar domes according to gender
Side
Right

Tooth

First Premolar
Second Premolar
First Molar
Second molar
Left
First Premolar
Second Premolar
First Molar
Second molar
**-Highly significant (P<0.001)

20-30 years (N=152)
N
%
38
25
100
65.8
121
79.6
121
79.6
41
27
100
65.8
123
80.9
123
80.9

30-40 years (N=86)
N
%
9
10.5
32
37.2
47
54.7
47
54.7
11
12.8
36
41.9
51
59.3
51
59.3

40-50 Years (N=62)
N
%
2
3.2
15
24.2
18
29
18
29
2
3.2
12
19.4
19
30.6
18
29

P value
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**
<0.001**

Table-3: Distribution of alveolar domes according to age
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Side
Root

Right
Left
first molar
second molar
first molar
second molar
Present
Absent
Present
Absent
Present
Absent
Present
Absent
Mesiobuccal root
179 (59.7)
121 (40.3)
176 (58.7)
124 (41.3)
186 (62)
114 (38)
183 (61)
117 (39)
Distobuccal root
151 (50.3)
149 (49.7)
150 (50)
150 (50)
162 (54)
138 (46)
163 (54.3)
137 (45.7)
Palatal Root
12 (4)
288 (96)
6 (2)
294 (98)
7 (2.3)
293 (97.7)
3 (1)
297 (99)
Total
300
300
300
300
P value
<0.001**
<0.001**
<0.001**
<0.001**
**-highly significant (p<0.01)
Table-4: Comparison of alveolar domes at molar region according to roots

In left side prevalence of alveolar domes identified in
first premolar was 18% (54/300) which was statistically
significantly lower when compared to second premolar 49.3%
(148/300), 64.3% for first molar, 64% for second molar and
58.3% for third molar (110/267). In left side prevalence of
alveolar domes for first and second molars higher compared
to right side of first and second molars which is highly
statistically significant. (Table 1)

Prevalence of alveolar domes according to gender
Prevalence of alveolar domes according to gender were
evaluated in right side identified 59.9% (103/172) in male
and 64.8% (83/128) in females for first molar. Whereas
left side identified 62.8% (108/172) in males and 66.4%
(85/128) in females for first molar, there is no statistically
significant difference present in the alveolar domes in males
and females. (Table 2)

Prevalence of alveolar domes according to age group
20- 50 years of age group were evaluated prevalence of
alveolar domes but 20 -30 year age group higher prevalence
compared to 30- 40 and 40-50 year of age group which is
statistically highly significant. In 20- 30 years of age group
prevalence on right side identified 25% for first premolar,
65.5% for second premolar, 79.9% for first molar and 79.6%
for second molar. Whereas left side identified 27% for first
premolar, 65.8% for second premolar, 80.9% for first and
second molars. Here 20-30 years of age group prevalence on
left side is more compared to right side which is statistically
significant. (Table 3)
Comparison of alveolar domes at molar region according
to roots
In the evaluation of the presence of alveolar domes among
the roots of right side of first molar was observed more in
mesiobuccal root (59.7%) compared to distobuccal (50.3%)
and palatal root. Whereas left side of first molar was observed
more in mesiobuccal root (62%) compared to distobuccal
(54%) and palatal root. In left side prevalence of alveolar
domes in mesiobuccal root for first molar is higher compared
to right side of mesiobuccal root of first molar, which is
statistically highly significant. (Table 4)

DISCUSSION

Most of the previous prevalence studies on alveolar domes
were done with CT and CBCT. In present study using
Digital panoramic radiographs because of less radiation
exposure and low cost compared to CT and CBCT. Due to
the anatomical proximity between the maxillary sinus and

the root apices of right and left side of the maxillary posterior
teeth were diagnosing various cases of maxillary sinusitis are
of odontogenic origin or association with periapical and
periodontal lesions.8 In addition to the endodontic treatment
of pre-molars and molars can lead to such as oral sinus
communication allowing for the displacement of infected
tissues to the inner portion of the maxillary sinus. Kilic et al2
assessed 87 right and 89 left maxillary posterior regions from
92 patients using CBCT images then explained the roots of
the first pre-molars had less contact with the maxillary sinus,
whereas the buccal roots of the second molars had more
contact to sinus. Pagin et al9 conducted using CT images,
verified prevalence of the root apices protruded into the
maxillary sinus in 21.1% of the first pre-molars, 22.2% of
the second pre-molars, 20.3% of the first molars, 25% of the
second molars, and 11.1% of the third molars. Santos xambre
et al10 was observed that the root apices protruded into the
maxillary sinus in 7.75% of the first pre-molars, 19.25% of
the second pre-molars, 30% of the first molars, 32% of the
second molars, and 22.66% of the third molars. In present
study Prevalence of alveolar domes were evaluated both
right and left sides of maxillary posterior teeth. In right side
prevalence of alveolar domes identified in first premolar was
16.3% (49/300), for second premolar 49% (147/300), 62% for
first and second molars and 54.6% for third molar (148/271).
In left side prevalence of alveolar domes identified in first
premolar was 18% (54/300), for second premolar 49.3%
(148/300), 64.3% for first molar, 64% for second molar and
58.3% for third molar (110/267). In left side prevalence of
alveolar domes for first and second molars higher compared
to right side of first and second molars which is highly
statistically significant. This affirmation can be explained by
the anatomy of the maxillary sinus which shows a tendency
towards a reduction in volume in the medial and posterior
directions.11 No previous studies evaluated prevalence of
alveolar domes based on age. In present study 20 -30 year age
group higher prevalence compared to 30- 40 and 40-50 year
of age group which is statistically highly significant. Here 2030 years of age group prevalence on left side is more compared
to right side which is statistically significant. Freisfeld et al12
found that out of 129 roots, 64 seemed to penetrate into the
maxillary sinus in the panoramic radiographs, but only 37
roots showed penetration in the CT. Santos xambre et al
observed a lower prevalence of alveolar domes in the Palatal
roots, when compared to the buccal roots (p<0.05). However,
no statistically significant difference was observed between
the MB and DB roots. Kwak et al13 observed 24 sides of
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maxilla of hemi-sectioned korean heads then explained
distobuccal root second molar higher prevalence compared
to first premolar. Frey et al14 observed with Denta scan
showed mesiobuccal root of first and second molar has higher
prevalence compared to distobuccal root of first and second
molar. In present study evaluation of the presence of alveolar
domes among the roots left side prevalence of alveolar domes
in mesiobuccal root for first molar was higher compared
to right side of mesiobuccal root of first molar and similar
to distobuccal root for first molar, which was statistically
highly significant. Palatal root showed less prevalence of
alveolar domes. However, Digital panoramic radiographs
have the advantage of being an imaging method that is more
commonly used by dentists due to their cost, accessibility, and
lower radiation dose. Once the digital panoramic radiograph
has identified an alveolar dome, the decision to recommend
for 3 D imaging should be based on the patient’s history and
clinical examination. Then finally use of Digital panoramic
radiographs is a screening for patients but ideally correlated
to 3 D imaging radiographs.

CONCLUSION

In regard to prevalence showed that left side of the first
(64.3%) and second molars (64%) presented a greater
prevalence of alveolar domes especially in the mesiobuccal
roots (62%) followed by distobuccal and palatal roots. The
first pre-molars presented a lower prevalence of alveolar
domes. Although the digital panoramic radiograph is a twodimensional method, the results of this study showed that
digital panoramic radiographs can provide dentists with the
auxiliary information necessary to identify alveolar domes,
improving diagnosis, planning and treatment.
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