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[Abstract] Objective To study the diagnostic accuracy and the distance between the root of maxillary posterior
tooth and the maxillary sinus using panoramic radiography and cone beam computer tomography; to provide basic infor-
mation for clinicians to treat diseases in the maxillary posterior region. Methods Eighty patients were included in this
study. A total of 671 specimens were measured for the distance between the root tip and the maxillary sinus floor in
both imaging modalities. Results The roots that did not contact the sinus floor or contacted but did not project into the
sinus cavity showed an agreement of 82% and 70% when using panoramic radiography. Forty-eight percent of the roots
that projected into the sinus cavity in panoramic radiography showed protrusion into the sinus with cone beam computer
tomography (CBCT). For panoramic radiography and CBCT showing root projections into the sinus cavity, the average
distances were 2.19 + 1.82 mm and 1.47 + 1.01 mm, respectively. There was a significant difference between the two
values (P < 0.05). Conclusion Panoramic radiography is more accurate when roots of maxillary posterior teeth do not

contact the sinus floor or contact it. However, it has a lower accuracy rate when the tooth roots protrude into the sinus.
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Figure 1  Classification of the relationship between
the palatal root of maxillary posterior teeth and the
maxillary sinus on CBCT
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A: panoramic radiography; B: CBCT; 0: the root
does not contact the sinus floor (type 0); 1: the
root contacts the sinus floor (type 1); 2: the root
protrudes into the sinus floor (type 2)

Figure 2 When the relationship of mesio-
buccal root of maxillary first molars and
the sinus floor in panoramic radiography
of a section is type 0, there are three pos-
sibilities in the CBCT images
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Table 1  Panoramic radiography and CBCT image
classification of the relationship between the posterior tooth

roots and the maxillary sinus

CBCT
PR Accuracy (%)
Type 0 Type 1 Type 2
Type 0 178 32 7 82.0(178/217)
Type 1 56 201 30 70.0(201/287)
Type 2 10 76 81 48.5(81/167)
Average 68.6(460/671)

PR: panoramic radiography; CBCT: cone beam computed tomography

A: panoramic radiography; B: CBCT; 0:
the root does not contact the sinus floor
(type 0); 1: the root contacts the sinus
floor (type 1); 2: the root protrudes into
the sinus floor (type 2)

Figure 3~ When the relationship of
mesiobuccal root of maxillary first mo-
lars and the sinus floor in panoramic
radiography of a section is type 1,
there are three possibilities in the
CBCT images
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A: panoramic radiography; B: CBCT; 0:
the root does not contact the sinus floor
(type 0); 1: the root contacts the sinus
floor (type 1); 2: the root protrudes into
the sinus floor (type 2)

Figure 4 When the relationship of
palatal root of maxillary first molars
and the sinus floor in panoramic radi-
ography of a section is type 2, there
are three possibilities in the CBCT
images
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Table 2 The average distance between the roots and the maxillary sinus floor in panoramic radiography and CBCT images

Distance from the root of the first molar to the

Relation  Type of

Distance from the root of the second molar to the

) lowermost edge of the maxillary sinus cortex (mm) lowermost edge of the maxillary sinus cortex(mm) P
type radiograph The mesiobuccal root The distobuccal root The palatal root The mesiobuccal root The distobuccal root The palatal root

PR 347 £2.18 3.64 £2.19 4.25 +2.61 224 £ 1.38 2.81 +1.42 3.99 + 1.59

0 CBCT 3.49 £ 2.06 3.95 = 1.70 4.17 +2.59 1.95 +1.82 3.17 = 1.37 4.05 +2.30 > 005
PR 0.05 +0.13 0.05 = 0.14 0.07 = 0.18 0.05 = 0.14 0.06 = 0.14 0.10 = 0.19

! CBCT 0.05 £+ 0.15 0.07 +0.18 0.08 + 0.20 0.03 £0.11 0.02 £ 0.11 0.13 £ 0.22 > 005
PR 1.71 = 1.33 1.29 = 1.24 2.08 + 1.50 2.16 + 1.89 2.24 +1.89 2.24 + 1.98

2 CBCT 1.67 = 1.38 1.18 £ 0.53 1.10 £ 0.70 1.70 = 1.20 1.52 £ 0.97 1.30 = 0.55 <003

0: the root does not contact the sinus floor (type 0); 1: the root contacts the sinus floor (type 1); 2: the root protrudes into the sinus floor (type 2) ;

PR: panoramic radiography ; CBCT: cone beam computer tomography
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