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Fig. 1. Ages distribution of the samples.
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Fig. 2. Vertical section of interdental alveolar process.
1; buccal length from alveolar crest to sinus floor, 2; lingual length from alveolar crest to sinus floor, 3; thick-
ness of buccal wall of alveolar compact bone, 4: thickness of lingual wall of alveolar compact bone, 5: thick-
ness of superior wall of alveolar compact bone.

Table I. Distances from inferior border of the maxillary sinus to the alveolar crest

Male Female Total
distance from the Rt 9.9+4.5 (10) 7.7+4.7 (9) 8.9+4.6 (19)
deepest point of the (3.0~17.1] (2.5~15.8] (2.5~17.1)
anterior fossa on the Lt 11.8%5.6 (10) 8.9+4.6 (8) 10.5+5.2 (18)
sinus floor of the (3.5~22.0] (3.9~16.6] (3.5~22.0]
maxillary sinus to Total 10.9£5.0 (20) 8.3+4.5 (17) 9.7+4.9 (37)
alveolar crest (3.0~22.0] (2.5~16.6] (2.5~22.0)
distance from 13.9+3.6 (8) 10.7£5.8 (7) 12.8+4.9 (15)
the septum on the (9.6~20.7] (5.2~20.2] (5.2~20.7]
sinus floor of the 16.5+5.9 (8) 10.0£6.0 (5) 14.0+6.5 (13)
maxillary sinus to (9.6~25.1] (5.2~20.1] (5.2~25.1]
15.2+4.9 (16) 10.4+5.6 (12)* 13.3%£5.6 (28)
alveolar crest
(9.6~25.1] (5.2~20.2] (5.2~25.1]
distance from the 12.1+4.1 (8) 10.0%£6.1 (7) 11.1£5.1 (15)
deepest point of the (5.5~17.5) (2.2~17.5) (2.2~17.5)
posterior fossa on the 13.4+5.6 (8) 9.6+5.3 (5) 12.0+£5.6 (13)
sinus floor of the (3.8~21.5) (2.5~17.3) (2.5~21.5)
maxillary sinus 12.7+4.8 (16) 9.8+5.6 (12) 11.5+5.2 (28)
to alveolar crest (3.8~21.5) (2.2~17.5) (2.2~21.5)

Note: Mean (mm)=+S.D. (minimum~maximum)
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Roots related to
maxillary sinus

L_,—'r'_::l'_'_.-

Premolars

Molars

Maxillary sinus

a:9.7+49
13.3%5.6
11.5+£5.2
{unit: mm)

Fig. 3. Measurement items and results for the lateral view of the maxillary sinus.
a; height from the anterior fossa of the sinus lower border to alveolar crest, b: height from the septum of the
sinus lower border to alveolar crest, c; height from the posterior fossa of the sinus lower border to alveolar crest.
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Table II. Tooth position for the lowest point on the floor of the maxillary sinus

first second first second third total
premolar premolar molar molar molar
Right 1 5 3 4 2 15
(6.7%) (33.3%) (20.0%) (26.7%) (13.3%) (100.0%)
Left 2 0 4 3 2 11
(18.2%) (0.0%) (36.3%) (27.3%) (18.2%) (100.0%)
Total 3 5 7 7 4 26
(11.5%) (19.2%) (26.9%) (26.9%) (15.4%) (100.0%)
unit: number (%)
Table III. Tooth position of the Underwood' s septum on the floor of the maxillary sinus
second first second third outer total
premolar molar molar molar molar
Right 0 1 3 5 0 9
(0.0%) (11.1%) (33.3%) (55.6%) (0.0%) (100.0%)
Left 1 1 2 5 1 10
(10.0%) (10.0%) (20.0%) (50.0%) (10.0%) (100.0%)
Total 1 2 5 10 1 19
(5.3%) (10.5%) (26.3%) (52.6%) (5.3%) (100.0%)
unit: number (%)
(unit : mm)

pr—desp fogsa - 4.4+ 0.8
pr-major cresi - 5.2+ 1.0
pr—lotal alvedlar margin
I

Fig. 4. Tooth position for the floor of the maxillary sinus.

232



Table IV. Measurement of buccal circumference of alveolar process from the prosthion to the each

points on the floor of the maxillary sinus

Male Female Total
Rt 6.3+0.5 (10) 6.4+0.9 (8) 6.4+0.7 (18)
(5.5~7.4) (5.3~8.0) (5.3~8.0]
girth for the end Lt 6.3£0.7 (10) 6.3+0.7 (8) 6.3£0.7 (18)
of alveolar arch (5.4~7.3] (5.6~7.3) (5.4~17.3)
Total 6.3+0.6 (20) 6.4+0.8 (16) 6.3+0.7 (36)
(5.4~7.4) (5.3~8.0) (5.3~8.0]
Rt 4.6+0.6 (10) 4.6+0.8 (8) 4.6+0.6 (18)
(3.5~5.4) (3.6~5.7) (3.5~5.7]
girth for pr-deep Lt 4.2+1.1 (10) 4.0+0.8 (8) 4.1+1.0 (18)
fossa (2.3~5.5] (2.5~5.0] (2.3~5.5)
Total 4.4+0.9 (20) 4.3+£0.8 (16) 4.4+0.8 (36)
(2.3~5.5) (2.5~5.7) (2.3~5.7)
Rt 5.2+0.8 (8) 54+1.2 (8) 5.3%1.0 (16)
(4.0~6.6) (3.9~7.3) (3.9~7.3)
girth for pr-major |, 5.0+1.1(9) 5.1+0.8 (5) 5.1£0.9 (14)
septum (3.5~7.0) (4.0~6.0) (3.56~7.0)
Total 5.1£0.9 (17) 5.3+1.0 (13) 5.241.0 (30)
(3.5~7.0] (3.9~7.3] (3.5~7.3)
Rt 3.6 (1) 4.1+0.2 (2) 3.9+0.3 (3)
(3.6] (3.9~4.2) (3.6~4.2]
girth for pr-minor - 3.5 o)) 3.5 (D
septum (3.5) (3.5)
Total 3.6 (1) 3.9+0.4 (3) 3.8+0.3 (4)
(3.6] (3.5~4.2) (3.5~4.2)

Note: Mean (cm)£S.D. [minimum~maximum]

pr-deep fossa; the length of circumference between pr and the deepest fossa of the maxillary sinus, pr-Major
septum; the length of circumference between pr and the major crest of the maxillary sinus, pr-minor septum;
the length of circumference between pr and the minor crest of the maxillary sinus.
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Table V. Measurement of the vertical sections between teeth from canine to the 3rd molar

canine- 1st- 2nd premolar 1st- 2nd-

Ist premolar  2nd premolar  -Ist molar 2nd molar 3rd molar
Right 21.5+2.9 (10) 19.0£5.8 (10) 14.0+4.3 (10) 12.4%4.6 (10) 15.0£5.0 (8)

buccal length from (18.5~27.1) (11.5~30.5) (8.3~21.2) (4.9~20.2) (6.7~22.8)
alveolar crest to Left 20.7+5.5 (10)  19.3£6.3 (10) 16.2+5.7 (10) 13.2£2.8 (8) 13.3%£3.6 (7)
sinus floor (11.9~28.6) (12.1~324)  (9.4~28.2) 9.5~117.9) (9.5~18.2]
Total 21.1+4.3 (20)  19.2£5.9(20) 15.145.0 (20) 12.7£3.9 (18) 14.2+4.4 (15)

(11.9~28.6) (11.5~32.4) (8.3~28.2) (4.9~20.2] (6.7~22.8)
Right 21.0+2.7 (10) 17.4+4.6 (10) 13.5+4.0 (10) 13.2£4.3 (10) 13.9£4.5 (8)

lingual length from (17.1~25.8] (9.6~24.0) (9.3~20.5) (7.4~20.3] (8.1~19.6)
alveolar crest to Left 18.3+3.5 (100  16.4%55(9) 14.7+4.7 (10) 13.4£3.2 (8) 13.6£3.8 (7)
sinus floor (13.4~24.0) (9.4~24.4) (9.2~24.3) (10.3~19.4) (9.0~20.2
Total 19.7£3.3 (20)  17.0£4.9 (19) 14.1+4.3 (20) 13.3£3.8 (18) 13.844.1 (15

(13.4~25.8)* (9.4~24.4) (9.2~24.3) (7.4~20.3) (8.1~20.2)

Right 1.5+0.4 (9) 2.0%0.7 (100  2.0£0.7 (10) 1.540.5 (10) 1.7+04 (7)

thickness of buccal 0.9~2.1) (1.0~2.9) (1.1~3.2] (0.9~24) (1.2~2.4)
wall of alveolar Left 1.6+£0.3 (9) 1.8+08(9  1.7+0.7(9) 2.1£1.0 (8) 1.91£0.7 (7)

compact bone (1.0~1.9) (0.9~3.0) (1.1~3.1) (0.7~3.3) (1.0~2.6)
Total 1.5£0.3 (18) 1.9+0.7(19) 1.8+0.7(19) 1.740.8 (18) 1.840.5 (14

(0.9~2.1) (0.9~3.0) (1.1~3.2) (0.7~3.3) (1.0~2.6)

Right 1.740.6 (9) 1.7+0.5(10)  1.7+0.6 (10) 1.540.5 (10) 1.5+0.2 (7)

thickness of lingual (0.9~2.9) (1.0~2.8) (0.6~2.5) (0.8~2.3) (1.1~1.8)
wall of alveolar Left 1.51£0.4 (10) 21+0509)  25%0.9(9) 2.0£0.8 (8) 1.9+04 (7)

compact bone (1.1~2.2) (1.4~3.1) (1.3~4.6) (1.2~3.5) (1.3~2.6)
Total 1.6£0.5 (19) 1.9106(19) 2.1+0.8(19) 1.740.7 (18) 1.7£0.4 (14)

(0.9~2.9) (1.0~3.1) (0.6~4.6)* (0.8~3.5) (1.1~2.6)

Right 1.8£0.4 (9) 2.0+0.5(10) 1.8%0.5(10) 1.7£0.5 (9) 1.9£0.6 (7)

thickness of superior (1.0~2.4] (1.3~2.9) (1.0~2.4) (1.1~2.7) (1.2~2.7)
wall of alveolar Left 2.4%0.8 (10) 20£1209)  214£04(8) 1.8+0.4 (7) 1.5+04 (7)

compact bone (14~4.1) (1.2~5.1) (1.5~2.8) (1.3~2.2) (1.1~2.2)
Total 2.1+0.7 (19) 2.0+0.9 (190 1.9+0.5(18) 1.7£0.4 (16) 1.7£0.5 (14)

(1.0~4.1)* (1.2~5.1) (1.0~2.8] (1.1~2.7] (1.1~2.7)

Note: Mean (mm)+S.D. (minimum ~maximum)
* significant difference between right and left (PX0.05)
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ABSTRACT

MORPHOMETRICS OF ALVEOLAR PROCESS AND ANATOMICAL
STRUCTURES AROUND INFERIOR MAXILLARY SINUS FOR
MAXILLARY IMPLANTATION

Ju-Jin Park, D.D.S., Ph.D., Young-Soo Lee, D.D.S., Ph.D., Doo-Jin Paik, M.D., Ph.D.*,
Won-Hee Park, D.D.S., Ph.D., Dong-Yeob Yoo, D.D.S., M.S.

Department of Dentistry, College of Medicine, Hanyang University
*Department of Anatomy and Cell Biology, College of Medicine, Hanyang University

Statement of problem: Following tooth loss, the edentulous alveolar process of
maxilla is affected by irreversible reabsorption process, with progressive sinus pneumati-
zation leads to leaving inadquate bone height for placement of endosseous implants. Grafting
the floor of maxillary sinus by sinus lifting surgery and augmentation of autologous bone
or alternative bone material is a method of attaining sufficient bone height for maxillary implants
placement and has proven to be a highty successful.

Purpose: This study was undertaken to clarify the morphometric characteristics of infe—
rior maxillary sinus and alveolar process for installation of implants.

Material and method: Nineteen skulls (37 sinuses, 10M / 9F) obtained from the col-
lection of the department of anatomy and cell biology of Hanyang medical school were stud-
ied. The mean age of the deceased was 69.9 years (range 44 to 88 years).

The distance between alveolar border and inferior sinus margin at each tooth, the
height of alveolar process and the thickness of cortical bone of the outer and inner table of
alveolar process and the inferior wall of maxillary sinus were measured.

Results and Conclusion:

1. The septum of inferior maxillary sinus were observe 28 sides (76.%) and located at the
third molar (52.6%) and the second molar (26.3%). The deepest points of inferior bor-
der of maxillary sinus were located the first or second molar. The distance between alve-
olar margin and the deepest point of inferior maxillary sinus is 9.7 = 4.9 mm,

2. The length of the outer table of alveolar process were 4.9 ~ 28.2 mm and the shortest
point was between the first and the second molors. The thickness of them were 0.9~3.2
mn, The length of the inner table of alveolar process were 7.4~25.8 mm and the
shortest point was between the first and the second molars. The thickness of the were
0.9~4.6 mn,

The results of this study are useful anatomical data for installing of maxillary implants.

Key words : Maxillary sinus, Alveolar process, Skull, Endosseous implant
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