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Comparison of panoramic radiography and cone beam computed tomography for
assessing the relationship between the maxillary sinus floor and maxillary molars

Yun-Hoa Jung, Bong-Hae Cho

Department of Oral and Maxillofacial Radiology, College of Dentistry, Pusan National University

ABSTRACT

Purpose : This study compared panoramic radiography and cone beam computed tomography (CBCT) for evaluat-
ing the relationship between the maxillary sinus floor and the roots of maxillary molars.

Materials and Methods : Paired panoramic radiographs and CBCT images from 97 subjects were analysed. This
analysis classified 388 maxillary molars according to their relationship to the maxillary sinus floor on panoramic
radiograph and CBCT. Correlations between these two radiographic techniques were examined.

Results : Maxillary molar roots that were separate from the sinus floor showed the same classification in 100% of
the cases when using these two imaging techniques. The corresponding percentage for such roots that were in con-
tact with the sinus floor was 75%. When roots overlapped the maxillary sinus floor on panoramic radiographs, only
26.4% of maxillary first molars and 60.0% of second molars showed protrusion of roots into the sinus with CBCT.
Conclusion : The results of the study suggest that roots projecting into the sinus on panoramic radiographs require
a three-dimensional image in order to analyze the proximity of their apex to the sinus floor. (Korean J Oral

Maxillofac Radiol 2009; 39 : 69-73)
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Type 0 Type 1 Type 3

Fig. 1. The vertical relationship of the maxillary sinus floor and
roots on panoramic radiograph. Type 0: The root is not in contact
with the maxillary sinus floor; Type 1: The root is in contact with
the cortical border of the sinus; Type 3: The root apex projects into

the sinus cavity.
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Fig. 2. The vertical relationship between the maxillary sinus floor
and the roots of the maxillary molars on CBCT (B, buccal; P, pala-
tal). Type 0: The maxillary sinus floor is located above the root tip;
Type 1: The root apex touches the sinus floor; Type 2: The maxil-
lary sinus floor is interposed between the roots; Type 3: Apical pro-

trusion is observed over the maxillary sinus floor.
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Type 1B Type 1BP Type 1P

Fig. 3. Three classifications of root apex touching the sinus floor
(B, buccal; P, palatal). Type 1B: The buccal roots touch the sinus
floor; Type 1BP: The buccal and palatal roots touch the sinus floor;
Type 1P: The palatal root touches the sinus floor.

Type 3B Type 3BP Type 3P

Fig. 4. Three classifications of apical protrusion (B, buccal; P, pala-
tal). Type 3B: The buccal roots project into the sinus cavity; Type
3BP: The buccal and palatal roots project into the sinus cavity;
Type 3P: The palatal root projects into the sinus cavity.
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Fig. 5. The horizontal relationship between the maxillary sinus
floor and the roots of maxillary molars (B, buccal; P, palatal). Type
B: The lowest point of the maxillary sinus floor is located on the
buccal side of the buccal root; Type BP: The lowest point of the
maxillary sinus floor is located between the buccal and palatal
roots; Type P: The lowest point of the maxillary sinus floor is locat-
ed on the palatal side of the palatal root.
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Table 1. Comparison of the vertical relationship between the maxillary sinus floor and roots on panoramic radiograph and CBCT

CBCT

Panorama Type 0 Type 1 Type 2 Type 3 Total

N (%) N (%) N (%) N (%) N

Type 0 76 (100.0) 76

Maxillary 15t mol Type 1 7(58.3) 5(41.7) 12

axillary st molar Type 3 1(0.9) 4(3.8) 73 (68.9) 28(26.4) 106

Subtotal 84(43.3) 9(4.6) 73(37.6) 28(14.4) 194

Type 0 74 (100.0) 74

Maxillary 2nd ol Type 1 6(15.0) 34(85.0) 40

axiiary <nd molar Type 3 5(6.3) 27(33.8) 48 (60.0) 80

Subtotal 80(41.2) 39(20.1) 27(13.9) 48(24.7) 194

Total 164 (42.3) 48(12.4) 100(25.8) 76 (19.6) 388

Table 2. Three classifications of root apex touching the sinus floor
on CBCT

Type 1B Type IBP  Type 1P  Total

N (%) N (%) N (%) N
Maxillary 1st molar 5(55.6) 1(11.1) 3(33.3) 9
Maxillary 2nd molar  22(56.4) 16(41.0) 1(2.6) 39
Total 27(56.3) 17(354) 4(8.3) 48

X19cme| #Fojx7 o= DCTege (Vatech Co., Hwasung,
Korea)& °]§-3te] #ejsigio).

2. YIAMMARRl EHE (Evaluation of the images)
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Table 3. Three classifications of apical protrusion on CBCT
Type 3B Type3BP Type 3P Total

N (%) N (%) N (%) N
Maxillary 1st molar 2(7.1) 21(75.0) 5(17.9) 28
Maxillary 2nd molar  20(41.7)  28(58.3) 48
Total 22(28.9) 49(64.5) 5(6.6) 76

Table 4. The horizontal relationship between the lowest point of
maxillary sinus floor and roots on CBCT

Type B Type BP TypeP  Total

N (%) N (%) N (%) N
Maxillary 1st molar 5(45) 103(93.6) 2(1.8) 110
Maxillary 2nd molar  19(16.7)  95(83.3) 114
Total 24(10.7) 198(884) 2(0.9) 224
AE zAbsted AdetEAe] HshRe7t 353 (Type B)
< ¥F A2u #5 AT A4, £ (Type BP)>
2 A2 PAS AT Aelo] sk AL, T2

(Type P)-& 7}
353t} (Fig. 5).
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