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Morphometric analysis of maxillary sinus floor

and alveolar process in Korean
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ABSTRACT

Morphometric analysis of maxillary sinus floor

and alveolar process in Korean

Yang Hae—Min
Advisor : Prof. Kim Heung—Joong, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The implant placement and sinus floor elevation on maxillae have required the
accurate understanding of maxillary sinus floor and alveolar process. Therefore,
the purpose of this study was to investigate the maxillary sinus floor
morphology and the correlation between maxillary sinus floor and alveolar
process in Korean.

Twenty—nine cadaveric maxillac with normal teeth were used, with age at
death ranging from 40 to 90 years (mean: 59.9 years). After the maxilla was
cut above the nasal cavity floor, it was decalcificationed. And then, it was
sectioned at midline of the tooth from 1st premolar to 2nd molar by parallel to
long axis of the tooth. The specimens were scanned using the Scanner (HP
Scanjet 4050, Hewlett Packard Co., Houston, Tex, USA). The scan image was
measured using Adobe Photoshop CS3 (ver.10, USA) at the 0.01 mm. Mean, SD,
and correlation coefficient(r) were took using SPSS.

The results were as follows;

1. The length of maxillary sinus at nasal cavity floor level was 26.55=6.47 mn.

2. The width of maxillary sinus at nasal cavity floor level was 7.87+£3.04 mn at
1st premolar (P1), 11.05£4.40 mn at 2nd premolar (P2), 13.21£4.78 mm at lst molar
(M1), and 12.47+4.32 mm at 2nd molar (M2).



3. The depth of maxillary sinus at nasal cavity floor level was -3.74£4.57 mm,
477480 mm, -4.84+4.69 mm, and -4.19%624 mm at Pl, P2, M1, and M2,
respectively.
4. The correlation coefficient(r) between the depth and width of maxillary sinus
was 0450, 0.654, 0.733, and 0.742 at P1, P2, M1, and M2, respectively, with
deeper the maxillary sinus floor being wider.
5. The height of alveolar bone was 19.02£3.36 mm, 15.71+4.44 mm, 13.59+3.22 mm,
and 12.50£2.99 mm at P1, P2, M1, and M2, respectively.
6. The correlation coefficient(r) between the width of maxillary sinus and the
height of alveolar bone was 0.342, 0.631, 0.602, and 0543 at P1, P2, M1, and
M2, respectively, which were lack of correlations.
7. The correlation coefficient(r) between the depth of maxillary sinus and the
height of alveolar bone was 0.808, 0.899, 0.789, and 0.805 at P1, P2, M1, and
M2, respectively. It represented that the deeper the maxillary sinus depth, the
lower the alveolar bone height was.

In conclusion, the maxillary sinus floor in Korean was the deepest and the
widest at M1, and the alveolar bone height was the lowest at M2. This result
provided useful anatomic information about maxillary sinus floor for the implant

placement and sinus floor elevation.



o, SlEwe] A4 Feje} Wolo] NP AHI AL AT

USTE Az AAQo A8z 7Ad=ss Adst7Ay F-Fo2 s gl A
o] WA A, Yetoly Fehs S fEF HLsA Hev o] wW 53
el Fnde Y= 0l F83 8471 Avk(Fatterpekar 5 2008, Marquez
2008). ol whe} fjEEnpeke] ek sfF-okd Ao ool Tk Ut

YEFe e ZE o 9XdE FA| % (pyramidal shape)e] E 3o R
A7) A Z(paranasal sinuses) T oAl 7H =3l JfQlel| wel @7 9f HoFo] w
G thegsle] A ASTE Aley #AT Y AFAQ 9oy A A¥EE F
i oAl e W FollA ol (inferior wal) € =S FAASH €9
O|EE7] o] o]2olx i 7FE 9 El o] Fu]e] Myl Alo]lzm wo] gt} o}z

A} %O sme] M PAE %Y WO A% HrkGreenstein

—_

oZ:

rlo

van den Bergh 5(2000)2 $19=9 A4S HelE A9 3, Uchida 5
Q
O

=
(1998)3 Gosau 5(2009)2 f189=F2 BIE AZF3 AME Al o|&5HE o2 A
A

o ol TE AR AARAT Lee TR0 ABFE] A%, 4d, AFo] w2
G Aol s RFA ADAFEE BHA R B FEe) gz ¥

BE Wi ATs
Jejze) vl A BAEE AEE FAL e AR Aol Wa fARA, 2

ﬂJ

wEg 2 9 Fo] AFHa JuHUlm 5 1995, Kim & 2006, Gosau & 2009).
ole1dt Hejstd =1 Qo x 98 el Schneiderian membrane®] %74 & g 5}

2z g Bt SA-d #3 Aq7F JgEa tHMogensen & 1977),
Pommer & 2008). o]} o] B2 A5 o €= Juf 5 el EA
of #ek A7t HePslo] a1 v}

FETE 2 g ez AN Aol HE2ntee] Juis} o] 55719 Eol7t T8
gth flEl=e nieg2 olEE V|2 o FolA = obdi¥ i sty AAEV|RS F



o,
_O|L
rir
rO
I
B
W
N

FEH o) ol F-Eol o& FAHT Kim $5(2002)& 1€t
o JHE e E pFolA BEE AAAQ Pejol oo moko] we} oAl
P2 BREte] AL g A ERZolFU A HFE Fert v =S
NEs wovta sk gg@uiete) o de] wel SR F Y= o]Em ool
gebA =) g Enitte] oo AAgolw o] EmW P& wWol T £ gy, A
AP olEm Fo] Rt offrh

g o2 A8 A4} AR LAsa, A ojFy e Ao e v$
7HEA Hsk A7) WiEel e ofgiEly e o]E% Al Al AL F
23 THKim 2004, Kwak 5 2004).

wrEkA] 2 el A= e Eniee] JEe o5V #AE

TE 2d3 YEF ANE A 583 (8BS AR sk

S|
&

tol o)

Mo
ol
il

o



1. A

b
e
o
i)

1. A=

Aol s FEel A 297 A Aol Y E AFEslth ARE A A
& 4070A R H AHe 509490, gx 18F A 1175 ARSI E
o] dEst oleEvIske dAE 457 fistel Feolgust ZojuyE EF

OE

Aez=ntee] oF 5§ HolE #A#3y] 913t YHME ATAHMLET FANA
ddste & 5 & T EaEnidy olEEVE X3e Y AAHS 59
vhete] molol HegstA deaalt.

U om F-glo mE g =ntee] yn|et zlojg} o] E&7]¢ke] AAE 43}
7] 98t &3] &M (8N Formic acid + 1IN Sodium formate)oll A 4F37F €33 3
THTFE 12A7F EF FAEA T B A8 g (Feather Co, Osaka, Japan)e ©]-&
sto] AopdSol HpsHA AASATY, AT, AMIolTH, EAS
ofgye] rted FHE A 7 dHel Addws AU HP Scanjet
G4050, Hewlett Packard Co., Houston, Tex, USA)E 2713k t}L& o]z A8

o

d

Adobe Photoshop CS3(ver.10, USA)el A 0.01 mm F=7+A] Al=38F33c).

3. A=

JElEntee] Zols b nier Folol A fEFe] dFEolA HEETA Y A
o] & vernier caliper (Mitutoyo Co.) o8& A=39vhFig. 1A).

e Fntete] Yulel o], il o]EEV|Y ¥eolo] FAHL vy Zrh(Fig.
1B).

1) e sutete] ynl g Futete] Qb&o) A 7p& 1R o] 1]



2) SlEl@nlete] ol mQk wpeke] wolo] A SIEl @I AH o] 2ol
3) SlEE7 e ol e @rictol A Wl A AR e Fol
BB Fol7t AFANR Sol s Aol wel thEy] wFe] 7t Hole)

weby g Aol AN o EEY] Felo ARG Hr

Fig. 1. Diagram showing the specimen. A, lateral view of maxilla. B, coronal
section of maxilla.

a, length of maxillary sinus floor; b, width of maxillary sinus floor; ¢, depth
maxillary sinus floor; d, height of alveolar process. La, labial side; Li, lingual

side.

Yl Abgro] Lk W 93ty EeE 2E2ES F43% &
e SPSS 12.0(Chicago, Illinois, USA) Xz 1&g o|&3le] ¥ty ¥FHAE
T3Fa #F9 #E o one-way ANOVAE Al 33tqict. o] 7} Azt Alole] A#

AAE E4317] 9siA @A S (correlation coefficient, 1)E 1315 t}.



1) 1€l =nte o] Zol(Fig. 1Aa)
SQF viek EololA Y Entg e oy ol 26.55+6.47 mn% T

2) 919 &Fnateke]l Y] (Fig. 1Bb)

FQF nhehe] Folo A fIEEnlEre] YulE AA o T, ERZLolFY, A
Aol FUSt EAMZFY <o & 7.87£3.04 mn, 11.05+4.40 mm, 13.21+4.78 mn<h
12.47£4.32 mA vt AR ZoAT A4 7 E A vH(Table 1).

Table 1. The width of maxillary sinus floor at the level of nasal cavity floor

(mm).

P1 P2 M1 M2

N Mean=®SD N Mean+SD N Mean%SD N MeanxSD

20 7.87+3.04 37 11.05%£4.40 47 13.21£4.78 44 12.47+4.32

Abbreviations; P1, first premolar; P2, second premolar; M1, first molar;, M2,

second molar.



3) g =EFntde] Zlo](Fig. 1Bc)

FQF npete] ool A g =Rt bA o] ZlolE= AAzE2olwY, EAZ2olE
Y, AAZodTYYd EAZATY o= 3742457 mn, -4.77+4.80 mm, -4.84+4.69
mn, —4.19£6.24 Atk AAZolFH A 7 A, A2 ow Y7 L vgol

S tHTable 2).

i

Table 2. The depth of maxillary sinus at the level of nasal cavity floor(mm).

P1 P2 M1 M2
N Mean=®SD N Mean+SD N MeanxSD N Mean®SD
19 -3.74%+4.57 28 -4.77%£4.80 38 -4.84+4.69 41 -4.19+6.24

1) et gole] B ¥

g Evtete] ZolE 3 m FALE FEstY O S EREE AV EdTh AR S
o}, AATolF e BT F A Fet viete] ol 3~6 m Abolo]
g el EEIAR, EASLOFUNNE 6 m ol AN 1Y wol wEstel

U k4SS B¢t (Table 3).

Table 3. The distribution of depth of maxillary sinus in each level.

P1 P2 M1 M2

Level(mm) N Per(%) N Per(%) N Per(%) N Per(%)
3=X 2 10.53 1 3.97 2 5.26 5 12.20
0=X<3 2 10.53 5 17.86 5 13.16 5 12.20
-3=X<0 4 21.05 5 17.86 6 15.79 9 21.95
-6=X<-3 5 26.32 3 10.71 10 26.32 11 26.83
-9=X<-6 4 21.05 7 25.00 7 18.42 4 9.76
X<=9 2 10.53 7 25.00 8 21.05 7 17.07

Abbreviations; X, depth of maxillary sinus of each specimen.



5) ¢lelZulete] o} o] Abole] w7
el Znretel ulsk o] Aol FHAASF()E 22 0450, 0.654, 0.733, 0.742

=, dolt Adess T ge Z3E Hol e FudAE Bvk(Fig. 2).
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Fig. 2. Diagram showing the correlation coefficient(r) between the depth and

width of maxillary sinus floor. A, P1; B, P2; C, M1; D, M2.



2. ol E=719 Eol9t Y =nly Aol #A

1) o]&5&719 x| (Fig. 1Bd)

olE=m 719 ol AAZLolTY, Aol TY, AMIAT e} aAZoAT
Y o % 19.024£3.36 mn, 15.71+4.44 mm, 13.59+3.22 mn®t 12.50£2.99 mmSi . A A 2
SolgHelA Mg wal AR AR A solkAAM SAZAT AN g sk

tHTable 4).

Table 4. The height of alveolar process between maxillary sinus floor and
CEJ(mm).

P1 P2 M1 M2

N Mean=®SD N Mean+SD N Mean%SD N Mean=®SD

15 19.02+3.36 22 15.71+4.44 35 13.59£3.22 32 12.50+2.99

2) Qe uiete] Yulg o] EE79 ko] Aol #7
slezulte] Yulsh o] BB Eo| Abole] AWAFME 7 0342, 0631,
0.602, 0.5432.2, T4 F#AA7F Eol M o (Fig. 3).
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Fig. 3. Diagram showing the correlation coefficient(r) between the width of

maxillary sinus floor and the height of alveolar process. A, P1; B, P2; C,
M1; D, M2.



3) glEZrlete] Rojoh o] BB o] Abole] @7

A =ntete] Zolgt o5&V Fol Altolel AT ()= A4 0.808, 0.899,
0.789, 0.805%, $lElFutete] Zol7t A& 5 o|EE]9] Eolk Yolx AiE
Bel B FUnAE BYvFig. 4).
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Fig. 4. Diagram showing the correlation coefficient(r) between the depth of
maxillary sinus floor and the height of alveolar process. A, P1; B, P2; C,

M1; D, M2.
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T o vher ko] FFEelA g€ Ze], vu], ela HolE XA

oa
Wol, ez NG FUE 2T B ATAE ARdE B 2
o

AE 2 Adds Al 7HEYe FEs d48HA H=d, Yang 5(2009)8 #ob &
AA 4 15 e 20 mn oA "= 71EYe FAE =435k, 1.2~19 m
o FAE Hthal 39T Mogensen 5(1977)2 #9189 = Hute] Ho FA7F 0.3
~0.8 mE M- gF7] wFel FolE V&AM TMEEE dojof drtal syt 9
gzt EX8ke T4 g AEE A¥Es A8E W B2 FYE daw g
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(Misch 1987, Watzek 1996, Ulm & 1995, Fenner & 2008).
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USA)l A 0.01 mm F=7b4 A3t SPSS(ver. 12.0)& o] &3t 4,
2 g AAAGE ek e, 2 tad 2o
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3. S Eatere] dole AR oATY, EAZLolwY, AAZATY, ERZ]
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