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Analysis of cortical density in zygomatic alveolar ridge of different vertical facial types WANG Yu-qiao', CHI
Jing=wen', LIU Yi—fan', FENG Feng?, WU Hui', LIU Wen®. (I.School of Stomatology, Qingdao University. Qingdao
266003; 2.Department of Stomatology, Qingdao Municipal Hospital. Qingdao 266011, Shandong Province, China)

[Abstract] PURPOSE: To measure the density of the cortex in the zygomatic alveolar ridge region of adults by 3D
reconstruction, and to analyze the differences of cortical bone density between different vertical facial types in the
zygomatic alveolar ridge in different vertical facial types. METHODS: Spiral CT scanning data of 48 patients (24 males
and 24 females) were chosen for 3D reconstruction and divided into 3 groups (low—angle group, average—angle group and
high—angle group) according to the size of the mandibular plane angle (FH-MP), 18 points at which the six planes of the
zygomatic alveolar ridge on the left of the upper jaw intersected at 13, 15 and 17 mm above the baseline (the horizontal
line of mesial buccal tip of the first maxillary molar) were measured. SPSS 17.0 software package was used for statistical
analysis. RESULTS: There was no significant difference between genders, there was significant difference among different
vertical bone facial types (P<0.05), among which the low—angle group [(1331.65+185.70) HU] was the highest and the
high—angle group [(1245.62+207.63) HU]| was the lowest. There was significant difference in BMD between different sites
in different vertical facial types and the sites with the highest BMD in each group were located at 17 mm above on the
occlusion plane. Cross—sectional evaluation showed that the high—angle group was located at the level of the proximal and
middle buccal root of the first molar, and the mean—angle group was located between the proximal and distal buccal root,
and the low—angle group was located at the level of the distal buccal root of the first molar. CONCLUSIONS: There was
significant difference in density and distribution of bone cortex in zygomatic alveolar ridge between different vertical facial
types in adults, which provides a reference basis for adults to select appropriate site of micro—implant anchorage and to

ensure the stability of anchorage in orthodontic treatment.
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Figure 1 Anatomical markers and definitions of craniofacial bone
tissue
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Figure 2 A curved slice of the tooth surface was drawn
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Figure 3 Distribution of 6 coronal measurements in the upper
posterior teeth
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Figure 4 Bone mineral density of measuring sites
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Table 1 Comparison of cortical density of zygomatic alveolar
crest between different bone types (HUx+s)
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®2 AEBREFEERXEERZELR(HU, i)
Table 2 Comparison of cortical density in zygomatic alveolar ridge of different bone types(HU, x+s)
B PR (mm) il
1 2 3 4 5 6
[=%iil 13 1178.62+161.34 1146.38+130.60 1233.75+159.99 1189.88+247.14 1111.13£222.74 1007.63+189.05
15 1281.88+169.03  1259.00+158.43 1369.38+132.88 1264.38+135.06 1265.88+224.30 1171.75+266.13
17 1297.13+216.72  1356.50+209.02 1387.00+203.24 1339.13+164.78 1280.13+219.72 1281.63+139.05
b 13 1256.63+107.03  1259.75£107.41 1231.88+120.63 1121.31+120.02 1144.50+159.72 1128.00+193.42
15 1345.25+138.84 1388.37+£116.42 1291.63+144.16 1244.94+130.88 1246.44+80.42  1199.44+141.35
17 1462.37+128.76  1501.00+128.88 1330.44+117.84 1333.38+92.81  1474.44+15791 1306.81+111.72
&M 13 1258.69+325.87 1314.06+£133.49 1307.94+113.29 1269.69+138.62 1179.94+154.63 1167.50+132.55
15 1294.56+169.36  1278.44+198.38 1364.13+107.58 1423.00+144.61 1381.75+130.14 1186.13x162.99
17 1387.00+158.50 1388.44+218.25 1466.38+96.78  1464.06+139.92 1500.63+155.15 1337.44+115.91
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Figure 5 Comparison of density of bone cortex in different bone
types of zygomatic alveolar ridge ("P<0.05)
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Figure 6 Comparison of density of bone cortex with different bone
types and different height of zygomatic alveolar ridge ("P<0.05)

FEAA AR E T b s B RS i g ot JF HE
%5 8 e e PO ST AT I TRV ZR | 17 mm AL 5 TTTEZK
epi) L 3 2 R [R)— i AN [ = i ] ) 22 A
AT R R, B2 RO T i X Y
(72,3 .4 20, BY_E AT — B A PR

3 itig
Bt IE R R B &, TR R X

s fa

AOLE B B S5 S A 7 A X 4R
JEE U MEHE CT ALARE X ik E RS
WL MEAR R AE O AT RS ER T CT H S
SR AT R B AF AR R AR DG | L TP IBiE e
FARIE R T ke & 2R B % B K/ i
HLZJZ8805€ CT AT LAERG S e Jay i e o 2% i 1 2
PRI B3 A ST L BRE CT X B AU X
JoR HE A T AT | R — A e A AR T

Moss DIREIL T HIE AN | WL 4L ZUW T RE T
KT LSRR A A A AU A o TR R
Je 2F XA F1 R A LTI RERR | (75 XoF 1o X Sl 01
BRSPS EOR | B AR Y = T EL
MELIE AL A B, SRl i B s g, ANF 9T
AR R T R RS X 457 5 ) B B T E R
Trnfh B EE WA RYS Moss TIRERE TS
MIFF, EIEEy I b RS SRR N 3 4L Y
B TE T HAE RS0 S AE R 3R SEf BT
SER—3, R Gmrh oy b S A R R
AL EARRT AL bR — B A 3 SR 2 T R A



RO 2019 412 )] Hos B 5 ol
+656- Shanghai Journal of Stomatology Vol.28 No.6 December, 2019

SR g ol = VAR () = A il w1 i< s R
HRZ ;MR 3 B S T L —
V&P PR S PR 2 R TR SR
B TR YA (] REL R AU 0 2 e L2 5 | S 05 B 7 ) A AE
SR8 AR AR A BT ) B b A AR — B T S T
[I002 2R I PR o1 O S s o 177 N e 2
SFREURE DX FIE S BT ST 5 A SR S B A A R
AR A ISR ML, FEMEZR LA L 15~17 mm
EEIXIE, AR AR AL T2 — B
TCSEAR T, JEAELE LA I 13~17 mm A E S
FAFIEET; YIMAERHE BN T — BT
ITHFR 5SmSRz m | L LI 13~17 mm
PLsiiE GRMEETAEA
SN2 PR L AE B A RE U DX AR A AR ST
S IioS ) e N EIE A= R AT LS e 2 gy i
(Y X IR | {H DR R AU e 300 OC R 0 S 4k i 5
TR LA SRR S S | 5 L
JEF FRRAY S 28 LA XSS [ - | DA Rk
HAWV AR AR R | T AR A AL ST 23X
PN DI T2 B VPA | (ERIARE [ Roe A FEVEHT,
GER S L PN
{E4 ST T A
L AR ORISR S

[ 30k

(1] HAKE, FHECRE. WEWHAYY H W PR ST (1] B IR,
1999, 6(3): 135-138.

[21 POz, XVLLE. ERNAYT PSSP R or RSt ). SEHA
PR 2245, 2018, 34(5): 125-128.

TGRS R AR TT SRR X
TG XS ITTIE B

\)

[3] Kuroda S, Katayama A, Takano —Yamamoto T. Severe anterior
open-bite case treated using titanium screw anchorage [J]. Angle
Orthod, 2004, 74(4): 558-567.

[4]  Pittman JW, Navalgund A, Byun SH, et al. Primary migration of a

mini —implant under a functional orthodontic loading [J]. Clin

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Oral Investig, 2014, 18(3): 721-728.

Miller AJ, Cann CE, Nielsen I, et al. Craniomandibular bone
density in the primate as assessed by computed tomography [J].
Am ] Orthod Dentofacial Orthop, 1988, 93(2): 117-125.

R, FBPAE, SR, 4. HEEOE CT 200 b B AKE E 8RS F IX
FREE S ARG ESUEACECRMIIR [7]. MR, 2018,
38(1): 23-28.

Turkyilmaz I, Tumer C, Ozbek EN, et al. Relations between the
bone density values from computerized tomography, and implant
stability parameters: a clinical study of 230 regular platform
implants [J]. J Clin Periodontol, 2007, 34(8): 716-722.

. LA RME S TR LA DG ZRATST (1. | AR
FRBITIA, 2013, 21(8): 444-446.

FRET, B SUEE R B TR (7). EER AR AR g,
2009, 36(3): 370-373.

i, JE A, ZEES . SUER BRI TR (7).
rhAE O i e 24243, 2000, 35(4): 63-65.

Maki K, Okano T, Morohashi T, et al. The application of three—
dimensional tomography  to  the

quantitative  computed

maxillofacial skeleton [J]. Dentomaxillofac Radiol, 1997, 26(1):
39-44.

XA, EFFE, X, 55, U aPaRie CT = 4R 2 & pvi
BabEREAN (0], 13 DR, 2006, 15(5): 517-520.

XURAL, 77, A, 55, BAHE CT =2 d g 1 i 5F X R o
FAR ARG RN A (1] 52 B2 240, 2013, 29(1):
130-132.

Proffit WR. A8 E I IE 22O M). 5 3 AR, ko ARZER
H AL, 2007.

WA, HEREE, REEE 5. BEUMAMEIAREA LU XA
JEl BRI A CT AT (1) 5 =B, 2013,
35(19): 2081-2083.

VHHIEE, RN GORME SCHUET TR R A IR (7). DR
PEBE5Y, 2013, 29(4): 90-91.

van Spronsen PH, Koolstra JH, van Ginkel FC, et al.
Relationships between the orientation and moment arms of the
human jaw muscles and normal craniofacial morphology [J]. Eur J
Orthod, 1997, 19(3): 313-328.

H PHIR. B R AR A L PR AG Y LL A B B LR W T
3T [D]. BES PR 2%, 2002.



