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Table 1. Materials used in this study according to age groups.

Age groups

male

female

total

10 19
20 29
30 39
40 49
50 59
60 69
70 79
80 89
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(X-70S, Yoshida Co., Tokyo,
Japan) XCP

, CT HiSpeed
Advantage (GE Medical System, Milwaukee, US.A))
high-resolution bone algorithm, 15 cm field of view (FOV), 200 mA,
120 kV, scanning time 1 , 5
. Gantry 0 reconstruction
matrix ~ 512x512 pixel
CT Advantage Window workstation (GE Medical System, Milwaukee,
USA) DentaScan (GE Medical System,
Milwaukee, USA)) ,
(cross- sectional image) . Fuji medical laser imager FL-IM
D (Fuji Photo Film Co., Ltd., Tokyo, Japan)
(pentium [11- 500,
dua CPU, 512 MRAM) V-works™" 3.0
(CyberMed Inc., Korea) 3 (Fig. 1).



3
V-works'™" 3.0

(Fig. 2).

Vi



Fig. 1. Captured frame images on the V-works™ 3.0 program.



(

.
s

Fig. 2. Schematic illustrations of lateral morphology of the maxillary sinus

according to their lateral 3-D reconstructive images.

All illustrations are left sides of the specimens.

(1)
400
(decalcification solution) 4 7

alminium chloride hexahydrate (AlI2CI36H20) 7g, 30% hydrochloric

acid 85 , formic acid 5 100
, sodium sulfate 5g 100
(neutralization solution) 2 3



DentaScan

) (Fig. 3)
1 2 , 1,2
(hp ScanJet 6100c, HP Co., USA)
(Image- Pro®Plus, ver. 40,
Media Cybernetics, U.SA) (standard calibration)
21

(Fig. 3)

1. The maximum width between the buccal and the palatal alveolar

plate (width) :

2. Horizontal distance between the midpoint of the palatal root and

the palatal alveolar plate (P/mid) :

3. Horizontal distance between the apex of the palatal root and the
palatal alveolar plate (P/a-h) :

4. Shortest distance between the apex of the palatal root and the

inferior wall of maxillary sinus (P/a-s) :

5. Horizontal distance between the midpoint of the buccal root and

- 10 -



the buccal alveolar plate (B/mid) :

6. Horizontal distance between the apex of the buccal root and the

buccal alveolar plate (B/a-h) :

7. Shortest distance between the apex of the buccal root and the

inferior wall of maxillary sinus (B/a-s) :

8. Distance between the apex of the palatal and the buccal root
(PB/a-a) :
9. Horizontal distance between the midpoint of the mesiobuccal root

and the buccal alveolar plate (M/mid) :

10. Horizontal distance between the apex of the mesiobuccal root and

the buccal alveolar plate (M/a-h) :

11. Shortest distance between the apex of the mesiobuccal root and

the inferior wall of maxillary sinus (M/a-s) :

12. Horizontal distance between the midpoint of the distobuccal root

and the buccal alveolar plate (D/mid) :

13. Horizontal distance between the apex of the distobuccal root and

the buccal alveolar plate (D/a-h) :

- 11 -



14. Shortest distance between the apex of the distobuccal root and

the inferior wall of maxillary sinus (D/a-s) :

15. Distance between the apex of the palatal and the mesiobuccal
root (PM/a-a) :

16. Distance between the apex of the palatal and the distobuccal root
(PD/a-a) :
17. Cortical thickness of the inferior wall of maxillary sinus to the

nearest of the apex of the palatal root (P/b) :

18. Cortical thickness of the inferior wall of maxillary sinus to the

nearest of the apex of the buccal root (B/b) :

19. Cortical thickness of the inferior wall of maxillary sinus to the

nearest of the apex of the mesiobuccal root (M/b) :

20. Cortical thickness of the inferior wall of maxillary sinus to the

nearest of the apex of the distobuccal root (D/b) :

21. Cortical thickness of the inferior wall of maxillary sinus to the

nearest of the furcation area (F/b) :

- 12 -



E. 2nd molar (mesial) F. 2nd molar (distal)

Fig. 3. lllustrations showing parameter #1 #21 measured on the sectioned
specimen (B : buccal, P : palatal).

For definitions, see Materials and Methods.
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(3) DentaScan

(Fig. 4, 5)

DentaScan

(Fig. 4).

W Y.

Schematic illustrations of 5 classifications of vertical
relationship between the inferior wall of maxillary
sinus and the roots of the maxillary molars (B

buccal, P : palatal).

Type l :

Type Il :

Type Il :

Type IV

Type V :

3 (Fig. 5).
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Fig. 5. Schematic illustrations of 3 classifications of horizontal
relationship between the inferior wall of maxillary sinus
and the roots of the maxillary molars (B : buccal, P
palatal).
Type 1 :

Type 2 :

Type 3 :

DentaScan

- 15 -



2) DentaScan

DentaScan

DentaScan
(furcation area)
(furcation involvement),
(apical
involvement),

(apical lesion) 0 ( ), 1 ( )

DentaScan
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DentaScan
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1. V-worksTM 3.0

3
6 (Fig. 2, 6). 33 3
1 2
| 8 (24.2%) ,
I 7 (21.2%),
Il 5  (152%) . 1
\Y 7
(21.2%), 2 1
Vv 3 (9.1%),
VI 3 (9.1%) (T able 2).

Table 2. Classifications of the 3-dimensional morphology of the
maxillary sinus according to their lateral aspects and the

inferior walls.

Types male (n=19) females (n=14) total (%)
I 5 3 8 (24.2%)
Il 4 3 7 (21.2%)
I 2 3 5 (15.2%)
v 3 4 7 (21.2%)
\Y 2 1 3 (9.1%)
VI 3 0 3 (9.1%)

Numerical is the number of samples observed.

- 18 -



Type | Type I Type Il
Type IV Type V Type VI

Fig. 6. Photographs showing the lateral views of the 3-D

reconstructed maxilla and maxillary sinus on the V-works™"

3.0 program.
3 ,
393 : 407 : 374 ), 371 (
394 1340 ) 326 ( : 363
289 )
15.1 180 111 (T able 3).

- 19 -



Table 3. Measurements of the maxillary sinus using the

3-dimensional reconstructive images using the V-works program.

male female total
(n=19) (n=14) (n=33)
maximum A-P
407145 374+ 30 393+4.2
length (mm)
maximum height
394+5.8 34.0+35 37.1+56
(mm)
maximum width
353+6.9 289+ 35 326+6.5
(mm)
volume (ml) 18.0+6.2 11.1+ 34 15.1+6.2
unit : meant S.D.
2. DentaScan (Fig. 7)
33 DentaScan
24
DentaScan ,
1
(14 |, 58.4%), (8 , 33.3%)
2 (2 , 83%)
(31 , 93.9%), 2
(2 , 6.1%).
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48

=
e

Fig. 7. DentaScan Image showing the reformatted panoramic view of

the maxilla and maxillary sinus.

Table 4

@#1 : width) 2 ( 1519 ),

- 21 -



1 ( 11.15 ).

( #, 10, 13)
2 ( : 548
448 ), 1 (
199 ).
1 :
( #1, 4) 572 ( 0 10.24),
627 ( 0 14 44) ,
( #18, 17) 044  ( 0
068), 050 0 0.78)
2 ( #4)
482 0 13.54) :
( #18) 055 ( 0 117) . 1
( #11, 14, 4) 301 ( 0
11.14), 353  ( 0 945), 387 ( 0 9.37) ,
( #19, 20, 17) 042 ( 0
0.91, ), 053 ( 0 1.25,
), 051 ( 0 131, )
2 :
( #11, 14, 4)
282 ( 0 1084), 274  ( 0 11.00), 340 ( 0
985) ( #19, 20, 17)
040 ( 0 0.89, ), 037 ( 0
0.98, ), 046  ( 0 0.74,

- 22 -



Table 4. Measurements between the maxillary posterior teeth and

adjacent anatomical structures.

width P/mid Pla-h Pla-s B/mid B/a-h Bla-s PB/la-a P/b B/b F/b
No. of
items

2 3 4 5 6 7 8 17 18 21

Maxillary 1st premolar

n 18 21 21 10 21 21 3 12 8 3 3
mean 11.15 3.79 8.54 6.27 1.28 1.99 572 357 0.50 044 0.52
SD 152 1.06 1.96 5.16 0.91 1.10 522 166 0.26 0.38 047
Max 1393 571 1214 1444 351 445 1024 6.74 0.78 0.68 0.90

Maxillary 2nd premolar

n 19 20 19 18 18 20 3 3 18 3 3
mean 11.06 3.80 981 482 2.08 3.50 437 3.14 0.55 0.76 0.77
SD 187 1.82 281 425 0.83 1.39 3.43 1.65 031 028 0.33
Max 13.74 9.18 1521 1354 343 5.76 7.65 4.70 1.17 101 1.13
Min 7.63 1.46 391 0.0 0.63 1.64 0.82 141  0.00 0.46 0.50

n : numbers of the samples, SD : standard deviation, Max : Maximum, Min : Minimum

T able 4. (continued)

width P/mid P/a-h P/a-s M/mid M/a-h M/a-s D/mid D/a-h D/a-s PM/a-a PD/a-a P/b M/b D/b F/b

No. of
ltems

2 3 4 9 10 11 12 13 14 15 16 17 19 20 21

Maxillary 1st molar

n 19 22 22 22 15 17 18 18 19 19 12 19 21 18 19 22
mean 1481 252 527 387 182 339 301 180 330 353 904 881 051042053061
SD 152 107 190 291 096 150 282 085 182 288 114 176 0.310.28 0.36 0.24
Max. 1701 440 957 937 384 693 11.14 292 8.12 945 11.09 1157 131091 125 135
Min. 1247 090 275 000 039 086 000 023 0.71 000 699 407 0.0 0.00 0.00 0.26

Maxillary 2nd molar

n 17 21 21 21 15 16 17 15 16 17 13 16 21 17 17 21
mean 15.19 256 444 340 301 548 282 276 448 274 536 640 0.46 040 0.37 058
SD 154 077 164 306 107 166 308 078 129 323 211 243 0.200.250.29 0.16
Max. 1735 425 869 985 4.73 7.76 1084 464 726 1100 923 9.79 0.740.89 0.98 0.93
Min. 1140 120 170 000 100 124 000 169 258 0.00 270 337 0.000.00 0.00 0.34

n : numbers of the samples, SD : standard deviation, Max : Maximum, Min : Minimum

1. width : The maximum width between the buccal and the palatal alveolar plate

2. P/mid : Horizontal distance between the midpoint of the palatal root and the palatal alveolar
plate

3. P/a-h : Horizontal distance between the apex of the palatal root and the palatal alveolar plate


.... . ....


.... . ....



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Pla-s :

. B/mid :
. Bla-h :

Bl/a-s

. PBla-a

M/mid

M/a-h :

M/a-s

D/mid :

D/a-h

D/a-s

PWa-a

PD/a-a

Shortest distance between the apex of the palatal root and the inferior wall of maxillary
sinus
Horizontal distance between the midpoint of the buccal root and the buccal alveolar plate

Horizontal distance between the apex of the buccal root and the buccal alveolar plate

. Shortest distance between the apex of the buccal root and the inferior wall of maxillary

sinus

. Distance between the apex of the palatal and the buccal root
Horizontal distance between the midpoint of the mesiobuccal root and the buccal
alveolar plate
Horizontal distance between the apex of the mesiobuccal root and the buccal alveolar

plate

. Shortest distance between the apex of the mesiobuccal root and the inferior wall of

maxillary sinus
Horizontal distance between the midpoint of the distobuccal root and the buccal alveolar

plate

. Horizontal distance between the apex of the distobuccal root and the buccal alveolar

plate

. Shortest distance between the apex of the distobuccal root and the inferior wall of

maxillary sinus
. Distance between the apex of the palatal and the mesiobuccal root

. Distance between the apex of the palatal and the distobuccal root

P/b : Cortical thickness of the inferior wall of maxillary sinus to the nearest of the apex of the

palatal root

B/b :

Cortical thickness of the inferior wall of maxillary sinus to the nearest of the apex of the

buccal root

M/b

Db :

Cortical thickness of the inferior wall of maxillary sinus to the nearest of the apex of the
mesiobuccal root

Cortical thickness of the inferior wall of maxillary sinus to the nearest of the apex of the

distobuccal root

F/b : Cortical thickness of the inferior wall of maxillary sinus to the nearest of the furcation area



(Fig. 4, 5, 8, 9)

, 22 1

(Type I)
12 (545%)

(Type lI) 4 (18.3%)
(Type I1I)
(Type 1V),

(Type V) 1 (45%), 3 (136%), 2 (9.1%)
.21 2

(Type I) 11  (52.4%)

(Type ll) 6 (28.6%) (T able 5).

Table 5. Incidences and classifications of vertical relationship between

the inferior wall of maxillary sinus and the roots of the

maxillary molars.

Classifications Maxillary 1st molar Maxillary 2nd molar
I 12 (54 .5%) 11 (52 .4%)
Il 4 (18.3%) 6 (28.6%)
I 1 (4.5%) 3 (14.2%)
\Y, 3 (13.6%) 0 (0%)
\ 2 (9.1%) 1 (4.8%)

Numerical is the number of samples observed.
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Type 1l

Type IV

Type V

B

Fig. 8. Classifications of vertical relationship between the inferior
wall of maxillary sinus and the roots of the maxillary molars

(B : buccal, P : palatal).
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10
1
(Type 2) 8 (80%)
10 2
' (Type
2) 8 (80%) . 1, 2
(Type 3) (T able 6).

Table 6. Incidences and classifications of horizontal relationship
between the inferior wall of maxillary sinus and the roots
of the maxillary molars.

Classifications Maxillary 1st molar Maxillary 2nd molar
1 2 (20.0%) 2 (20.0%)
2 8 (80.0%) 8 (80.0%)
3 0 (0.0%) 0 (0.0%)

Numerical is the number of samples observed.
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Type 1 Type 2

Fig. 9. Classifications of horizontal relationship between the inferior
wall of maxillary sinus and the roots of the maxillary molars

(B : buccal, P : palatal).
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5. DentaScan

DentaScan
3
(Fig. 10),
DentaScan
(Table 7, 8). (furcation area)
(furcation involvement) ,
88.4% , DentaScan 95.4%
, 2 DentaScan
100%
(apical lesion) , DentaScan
DentaScan
(98.6%).
(apical
involvement) ,
DentaScan
, DentaScan
3
, DentaScan 97.3% ,
90.6% DentaScan

(T able 8, Fig. 11).
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Fig.

Furcation Involvement Apical Lesion Apical Involvement

10.

Photographs of sectioned specimens (upper panel) and
DentaScan reformatted cross-sectional images (lower panel)
on the same areas. Left panel is shown the furcation
involvement of the maxillary 1st molar area, at the middle
panel, periapical lesion is observed under the root rest of the
maxillary molar. Right panel is shown the apical

involvement of the maxillary 2nd molar.



Table 7. Comparisons in the degree of accuracy of the findings of the
dental inflammatory pathoses of the periodontal and apical
regions of maxillary teeth on the intraoral radiographs and
DentaScan reformatted cross-sectional images.

Furcation

involvement Apical lesion Apical involvement
M?S(ci)ltlﬁry root Intraoral DentaScan Intraoral DentaScan Intraoral DentaScan
8/8 8/8 10/10 10/10
alatal
1st P (100.0)  (100.0) (100.0)  (100.0)
premolar buccal 2021 2121 1922 17/22
P (100.0)_ _ (100.0)_____ 86.4)___(77:3)__
44 4/4 4/4 44
ong Pl (100.0)  (100.0) (100.0)  (100.0)
premolar buccal 20/20 20/20 18/20 19/20
e o222 (200.0) _ (200.0) (90.0)___(95.0)__
21/22 22/22 2122 2122
palatal ©55)  (100.0) (95.5)  (95.5)
1st mesio-  21/22 20/22 21/22 2122 19/22 2122
molar  buccal (95.5) (90.9) (95.5) (95.5) (86.4) (95.5)
disto- 22/22 20/22 20/22 20/22
buccal (100.0)  (90.9) (90.9) (90.9)
alatal 21/21 2121 2121 2121
P (100.0)  (100.0) (100.0)  (100.0)
2nd  mesio- 17/21 2121 20/21 2121 2121 2121
molar  buccal (80.9)  (100.0) (95.2)  (100.0) (100.0)  (100.0)
disto- 18/19 19/19 19/20 19/20
buccal (94.7)  (100.0) (95.0) (95.0)
Total (%) 88.4 95.4 98.1 98.6 94.4 94.9

Intraoral : intraoral radiography,

Nmber of the samples in which finding was corresponded with the specimen / total

number observed.

Numerical in parentheses is the incidence (%) of the samples observed.


.... . ....


.... . ....


.... . ....



Table 8. Comparisons in the degree of accuracy of relationships
between the apices of maxillary teeth and inferior wall of
maxillary sinuses on the intraoral radiographs and
DentaScan images.

Relationship between apex and inferior wall of
maxillary sinus

M?S(ci)ltlﬁry root Intraoral radiography DentaScan image

palatal 18/22 (81.8) 2122 (95.5)
mlosér gﬁ; - -2;)/-2-2- (-9-0-9-) ------------ 2 JJ 2-2- (955) ------
dso um s s
"""""" sl 210 21

olar gﬁ; 19/21 (90.5) 20/21 (95.2)
ot s Ji21 00y

Total (%) 90.6 97.3

Number of the samples in which finding was corresponded with the specimen / total
number observed.

Numerical in parentheses are incidences (%) of the samples observed.


.... . ....


.... . ....


.... . ....


.... . ....


.... . ....



Fig. 11. Photographs of intraoral (left panel), DentaScan reformatted
cross- sectioned radiography (middle panel) and
cross- sectioned specimen (right panel) on the left maxillary
1st molar area. As shown in photographs, palatal root of 1st

molar is shown the apical protrusion over the sinus inferior

wall.
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1970 , 1980

(multiplanar imaging)

workstation 3

V-works™ 3.0

CT volume rendering

V-works™" 3.0

(I, 242%) (I, 21.2%)
50%
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(T able 2).

V-works™" 3.0

(T able 3).

(31.1%),
(48.3%)
(24.1%)

(33.3%)

33

93.9%

2

Vi 3

3
32, 25, 35
2 (44 8%) 1
(19.0%) 3
(27 6%),
33
58.4%
(8.3%)
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1 2 34
2 A 3
DentaScan
1 ) 2 1
2 H

33

(apical surgery) . ,

(Table 4).
1 ( 199 ), 2
( , 548
).
( #1 : width) 2 (
15.19 ), 1 ( 11.15 )
2
( . 282
L 274, : 340 ), 1
( 572 . 627 ).
2
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05

1
( 044
1 ( 042 1051 ), 2
, : 046 )
1 052 , 2 077 ,
061 , 2 058
Table 9 . 1, 2 ,
( #16, PD/a- a)
(
(p<.05). ,
( #10 M/a-h, #13 D/a-h)
( #11 M/a-s, #14 D/a-s)
(p<.05).
( #4 Pla-s, #11 M/a-s, #14 D/a-s)
( #17 PIb, #21 F/b)

- 37 -

050 ), 2
(055 ),
( : 040

#1, width)

(p<.05).



T able 9. Correlations between the items of measurements.

. Correlation . Correlation

ltems of analysis o tems of analysis n o

coefficient p-value coefficient p-value
Maxillary 1st premolar Maxillary 2nd molar
B/a-h PB/a-a 12 -0.703 0011 PD/a-a width 13 0.813 0.001
maxillary 1st molar Pla-s F/b 21 -0.456 0.037
Pla-s P/b 21 0.487 0.025 M/a-s Fb 17 -0.495 0.042
PD/a-a width 18 0.527 0.024 D/a-h D/a-s 16 -0.577 0.019
M/a-h M/ a-s 17 -0.526 0.029 Pla-h PM/a-a 13 -0.658 0.014
M/a-h PM/a-a 11 -0.639 0.034 Pla-h PD/la-a 16 -0.684 0.003
D/a-h D/a-s 19 -0.507 0.026 M/a-h PMa-a 12 -0.594 0.042
(palatine recess), (infraorbital recess), (prelacrimal

recess), (zygomatic recess),

mm

(infraorbital canal)

28.6%

(alveolar recess)

36

Fig. 4, 8 5
1, 2 |

: 545%, 2

183%, 2



SCANORA®
. SCANORA®
2 |
SCANORA®
3
H 2 2

, 20 1 (

DentaScan

- 39 -

558

)

80%

14.2%

34,37,38



DentaScan ,

DentaScan

. DentaScan

(furcation involvement)

furcation involvement

, furcation involvement

39

furcation involvement

93% ,
furcation involvement
DentaScan

furcation involvement 96.7%

apical



involvement (94 4%) DentaScan

(94.9%)

Fuhrmann *
DentaScan
, 100% DentaScan
furcation involvement
DentaScan
DentaScan
(98.1%) DentaScan
(98.6%)
(blurring effect)
DentaScan
2
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97.3%
90.6% . DentaScan

DentaScan ,
DentaScan

DentaScan
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DentaScan



33
DentaScan
DentaScan
1.
, (18 , 545%)
1
2.3
393 , 37.1 ,
180 111
3.
, 1
4,
1
, 2
1 l y 2

- 43 -

326



(80%)

(Type 2) 8 (80%)

DentaScan

DentaScan

DentaScan

(Type 1)

(Type I)

- 44 -

12

(54.5%)

11 (524%)

(Type 2)

, DentaScan

8



. McGowan DA, Baxter PW, James J : The Maxillary sinus and its dental
implications, 1st ed., London. Wright Co., 1993, ppl- 25

. Williams PL, Bannister LH, Berry MM, Collins P, Dyson M, Dussek JE,
Ferguson MWJ : Gray's Anatomy, 38th ed. Churchill Livingstone,
Edinburgh, 1995, p1637

. Harrison DFN : Oro-antral fistulae, Brit J Clin Pract, 15:169- 174, 1961

. Fuhrmann R, Bicker A, Diedrich : Radiological assessment of artificial
bone defects in the floor of the maxillary sinus, Dentomaxillofacial
Radiology, 26:112- 116, 1997a

. Wehrbein H, Bauer W, Wessing G, Diedrich P : Der EinfluR des
Kieferhohlenbodens auf die orthodontische Zahnbewegung, Fortschr
Kieferorthop, 51:345- 351, 1990

. Sicher H, Lloyd-Dubrul E : Oral anatomy, 6th Ed., St. Louis, Moshby Co.,
1975, p.315

. 28:111- 126, 1998
: Orthopantomograph

, 9:19-23, 1979

, 16:31- 38, 1986

10. Eberhardt GA, Torabingad M, Christiansen EL : A computed

tomographic study of the distances between the maxillary sinus floor and

- 45 -



the apices of maxillary posterior teeth. Oral Surg Oral Med Oral Pathol
73:345- 346, 1992

11. Abrahams JJ, Glassberg RM : Dental disease: A frequently unrecognized
cause of maxillary sinus abnormalities? AJR, 166:1219- 1223, 1996

12. Fuhrmann R, Bilcker A, Diedrich : Furcation involvement: comparison of
dental radiographs and HR-CT -slices in human specimens. J Periodont
Res, 32:409-418, 1997b

13. . Orthopantomogram
, 13:107- 114, 1983

14. ,
, 21:297-306, 1991

15. Freisfeld M, Drescher D, Schellmann B, Schuller H : The maxillary
sixth-year molar and its relation to the maxillary sinus. A comparative
study between the panoramic tomogram and the computed tomogram.
Fortschritte der Kieferorthopadie, 54:179- 186, 1993

16. Bhakdinaronk A, Wongthiemchai D, Sangvichien S, Suddhasthira T
Radiographic relation of maxillary molar roots to maxillary sinus floor.
Proceedings of the 10th international congress of dento-maxillo-facial
radiology, Seoul, Korea. 1994. pp126- 133

17. Lang VP, Hill RW : Radiographs in periodontics. J Clin Periodont,
4:16- 28, 1977

18. Jeffcoat MK : Radiographic methods for the detection of progressive
alveolar bone loss. J Periodontol, 63:367-372, 1992

19. Gutteridge DL : The use of radiographic techniques in the diagnosis and
management of periodontal disease. Dentomaxillofac Radiol, 24:107- 113,
1995

- 46 -



20. Herman GT, Coin CG : The use of three-dimentional computer display
in the study of disk disease. J Comput Assist Tomogr, 4:564-567, 1980

21. Ray CE, Mafee MF, Friedman M, Tahmoressi CN : Applications of
three-dimensional CT imaging in head and neck pathology. Radiol Clin
North Am, 31:181- 194, 1993

22. Cavalcanti MGP, Vannier MW : The role of three-dimensional spiral
computed tomography in oral metastases. Dentomaxillofac Radiol,
27:203- 209, 1998a

23. Cavalcanti MGP, Vannier MW : Quantitative analysis of spiral computed
tomography for craniofacial clinical applications. Dentomaxillofac Radiol,
27:344- 350, 1998b

24. Fox L, Vannier MW, West CO, Wilson JA, Baran GA, Pilgram TK
Diagnostic performance of CT, MPR, 3DCT imaging in maxillofacial
trauma. Comput Med Imaging Graph, 19:385- 395, 1995

25. Altobelli DE, Kikins R, Mulliken JB, Cline H, Lorensen W, Jolesz F :
Computer-assisted three dimensional planning in craniofacial surgery.
Plast Reconstr Surg, 92:576-585, 1993

26. Carls FR, Schuknecht B, Sailer HF : Value of three-dimensional
computed tomography in craniofacial surgery. J Craniofac Surg,
5:281- 285, 1994

27. King JM, Caldarelli DD, Petasnick JP : DentaScanTM: A new diagnostic
method for  evaluating mandibullar and maxillary  pathology.
Laryngoscope, 102:379-387, 1992

28. Abrahams JJ, Berger SB : Inflammatory disease of the jaw: Appearance
on reformatted CT scans. AJR, 170:1085- 1091, 1998

- 47 -



29. Hildervolt CF, Vannier MW, Knapp RH : Validation study of skull
three-dimensional compuerized tomography measurements. Am J Phys
Anthropol, 82:283- 294, 1990

29. , )

27:217- 230, 1997

30. ,
, 27:27- 46, 1997
31. : 3
, 36:526- 528, 1998

32. , , , 0 3

0 3

, 12:13-22, 1999
33. : 1, .2, , 1990,
pp209- 214

34. Worth HM : Principles and practice of oral radiographic interpretations.
Chicago, Year Book Medical Publishers, 1963, pp.42-52, 697-716

35. Mustian WF : The floor of the maxillary sinus and its dental and nasal
relation. J Am Dent Assoc, 20:2175- 2187, 1933

36. Lang J : The maxillary sinus and teeth. In Clinical anatomy of the
nose, nasal cavity and paranasal sinuses; Thieme Medical Publishers,
Inc., New York 1989. pp.76-79

37. ,
, 11:14- 49, 1981

38. ,
, 25:39-47, 1995

- 48 -



39. Hardekopf JD, Dunlap RM, Ahl DR, Pelleu GB : The furcation arrow -
a reliable radiographic image? J Periodontol, 58:258- 263, 1987

- 49 -



Abstract

Topographical anatomy and radiographic evaluations

of the maxillary sinus and surrounding structures

Hae-Rym Yoon D.D.S., M.S.D

Department d Dentistry, The Graduate School, Yonsei University

(Directed by Professor Chang-Seo Park DD.S., PhD))

The anatomical description and the relationship between the root apex and
the inferior wall of sinus are critical in diagnoses and surgeries of the sinus
pathoses, and in dental implantation. So, identification of the proximity between
the root apex and the inferior wall of sinus and the clarification of cortical
thickness of inferior wall of sinus are indicated the topography of spreading
dental infection into the maxillary sinus. Therefore, anatomical knowledge of
the topography between the root apex and the inferior wall maxillary sinus are
important in the diagnosis and treatment planning of the dental implantation,
endodontic procedures, and orthodontic treatment.

The purposes of this study were 1) to clarify the morphological and clinical
characteristics of the maxillary sinus, especially the inferior wall of sinus in
Korean, 2) to identify the relationship between the inferior wall of maxillary
sinus and the roots of maxillary teeth, and 3) to evaluate the degree of
accuracy of DentaScan reformatted images of the maxillary sinus.

33 sides of maxillae of the hemi-sectioned Korean heads were used in this

study. Periapical radiographs, computed tomography and DentaScan reformatted
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cross- sectional images were taken for the radiographic evaluation of the
maxillary teeth and inferior wall of maxillary sinus. From the CT images,
3-dimentional reconstructive images of maxillary sinuses were made using the
V-works™ 30 program. All specimens were decalcificated and then were
sectioned coronally. On the sectioned specimen, 21 metric items were measured
using the image analyzing system.

The results were as follows:

1. In 6 categories of maxillary sinus according to their lateral aspects and
shapes of the inferior walls, flat (545%) and round (21.2%) inferior wall of
maxillary sinus were prominent. In 584%, the anterior limit of maxillary sinus
was located in the 1st premolar area and the posterior limit was in the 3rd
molar and maxillary tuberosity area (93.9%). The lowest level of the maxillary
sinus was in the 1st molar and 2nd molar area.

2. From the 3-dimensional reconstructive images of maxillary sinus, the
maximum A-P length of sinus was 393+ 4.2 , the maximum height was 37.1
+ 56 , and the maximum width was 326+ 65 . And the average volume of
sinus was 15.1+ 6.2 . All measurements were larger in male than female.

3. The distance between the each root apex and the inferior wall of
maxillary sinus was the shortest in the 2nd molar area and the longest in the
1st premolar area.

4. The thickness of the cortical plate of the inferior wall of maxillary sinus
was thinnest in the 1st premolar area, whereas, the thickest in the 2nd
premolar area.

5. The vertical relationship between the inferior wall and the roots of the
maxillary molars was classified into 5 types. Type | (the inferior wall of sinus

was located above the level connecting the buccal and lingual root apices) was
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predominant (545% in the 1st molar area, 52.4% in the 2nd molar area).

6. The horizontal relationship between the inferior wall of sinus and root
apex were classified into 3 types. Type 2 (the alveolar recess of the inferior
wall of sinus was located between the buccal and lingual roots) was
predominant (80% in the 1st and 2nd molar area).

7. Compared the degree of accuracy and findings of dental and periapical
pathoses on the intraoral radiographs and DentaScan reformatted images with
the cross-sectioned specimens, the DentaScan reformatted cross- sectional
images were more accurate and more effective than the intraoral radiography

with a viewpoint of the detection of dental and periapical pathoses.

Summarizing al these results, this study demonstrated that all the
measurements of maxillary sinus were larger in males than females. Also
morphological measurements of maxillary sinus and surrounding structures
have provided the useful measurement data in clinical procedures. Comparing
the results of specimens with intraoral radiographies and DentaScan
reformatted images, the dental and periodontal pathoses and topographical
structures were more clearly observed in the DentaScan reformatted images,
providing the possibility of more applications of reformatted images to clinical

dentistry.

Key Words : maxillary sinus, inferior wall of maxillary sinus, maxillary teeth,

DentaScan reformatted image
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