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ABSTRACT

Cortical and cancellous bone thickness

of anterior region in Korean:

A study of dentate human cadavers

Lee, Hoon—Jae
Advisor : Prof. Chung, Chae—Heon, Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The cortical bone thickness on anterior region is important to achieve implant
stability. Thus, the purpose of this study was to determine the thickness of
cortical and cancellous bones on anterior region for implant placement.

Twenty-five cadaver heads were used (16 male and 9 female), with age at
death ranging from 40 to 90 years (mean: 56.7 years). After the long axis of
alveolar process was set up, it were measured in the 5 levels at intervals of 3
m from the 2 mm under the cementoenamel junction (L1). All data were
statistically analyzed using one-way ANOVA.

The results were as follows;

1. The thickness of cortical and cancellous bones on maxilla

1) The cortical bone thickness of cross—section of long axis of the tooth was
the thinnest in L2 and L3 of canine both labial and lingual side, the thickness in
L2 and L3 of central incisor. The cancellous bone thickness was the thinnest in
all levels of lateral incisor, the thickness in L1-L3 of canine and L4, L5 of
central incisor.

2) The cortical bone thickness of cross—section of interdental area was the
thinnest in distal of central incisor both labial and lingual side, the thickest in

distal of canine. The cancellous bone thickness was the thinnest in L1, L4, L5



of distal of lateral incisor and L2, L3 of distal of central incisor, the thickest in
distal of canine.

2. The thickness of cortical and cancellous bones on mandible

1) The cortical bone thickness of cross—section of long axis of the tooth was
the thinnest in central incisor both labial and lingual side, the thickness in
lateral incisor on labial side and in canine on lingual side. The cancellous bone
thickness was the thinnest in central incisor, the thickness in canine.

2) The cortical bone thickness of cross—section of interdental area of the tooth
was the thinnest in distal of central incisor both labial and lingual side, the
thickest in distal of canine. The cancellous bone thickness was the thinnest in
distal of central incisor, the thickest in distal of canine.

3. The average labial and lingual cortical bone thickness

1) The average labial cortical bone thickness on maxilla was L1 (0.12+0.22 mm),
L2 (0.40+0.33 mm), L3 (0.47+0.28 mm), L4 (0.54+0.26 mm), and L5 (0.63£0.27 mnm).
The average lingual cortical bone thickness was L1 (0.02+0.09 mm), L2 (0.30+0.37
nm), L3 (0.55+0.33 mm), L4 (0.62£0.31 mm), and L5 (0.66+0.32 nm).

2) The average labial cortical bone thickness on mandible was L1 (0.13+0.29 mm),
L2 (0.48+0.32 mm), L3 (0.56£0.29 mm), L4 (0.69+0.31 mm), and L5 (0.88+0.31 mnm).
The average lingual cortical bone thickness was L1 (0.05+0.21 mm), L2 (0.49+0.43
nm), L3 (0.89+0.47 mm), L4 (1.04£0.41 mm), and L5 (1.21£0.42 nm).

4. The thickness of cortical and cancellous bones in each level

The cancellous bone thickness on maxilla was increased from L1 to L5, on
mandible L2 was the thickest and L4 was the thinnest. The cortical bone
thickness was increased from L1 to L5 both on maxilla and mandible.

In conclusion, the cortical bone thickness was showed that the mandible was
thicker than the maxilla and the lingual side was thicker compared to the labial
side. With cancellous bone thickness, the middle level of root on mandible was
the thinnest. These cortical and cancellous bones thickness on anterior region
provide the anatomic indicator for preoperative treatment plan on implant

placement.
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Fig. 1. Diagram showing the cross-section of interdental area. A; maxilla. B;
mandible. a; long axis of alveolar process. b; labial cortical bone thickness. c¢;
lingual cortical bone thickness. Can; cancellous bone thickness. La; labial side.

Li; lingual side.

Fig. 2. Scan image showing each level from alveolar creat (L1) to root apex

(L5) with 3mm interval.
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2 Az FAE AA9 L2 (027 m), L3 (0.33 m), S22 L4 (041 mn),
L5 (058 mmelAl 7Fd Fgka, S2x¢ L2 (035 m), L3 (044 mm), 7<) 14
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2) A opAtol (A oA 4] )F-91(Table 2)

o&5 AT FAs SHEALAY L2 (044 mm), L3 (046 mm), L4 (0.53 mm), L5
(0.63 mmol A 7h GFgkar, Ax 449 L2 (054 mm), L3 (0.69 mm), L4 (0.74 mn), L5
(0.78 mmel A 718 F7 A

AE adae] FAs SHEALAY L2 (027 mm), L3 (048 mm), L4 (0.52 mm), L5
(058 mm)ell A 7h qFgkar, AxA4¢ L2 (051 mm), L3 (0.71 mm), L4 (0.74 mn), L5
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o] FAE SEAA4e L1 (484 m), @44 L2 (460 mm), L3 (4.68
mn), SAALAE] L4 (469 mn), L5 (483 mm)ell A 7 eFskar, dAxd4e L1
(578 mm), L2 (6.00 mm), L3 (6.21 mm), L4 (6.47 mm), L5 (6.62 mm)el A 7} FA
th sz FAE FAEAAMNAAE L2oA sttt L3FE oAl S7)sked
i, AR YA el A= L3F-H 3FAastthrF Lool A S7ekalar, Ax| 4ol A= Ll A

LoE 4= AlEst F7hshso).

Table 1. The thickness of cortical and cancellous bones in each level in the

cross—section of long axis of the tooth on maxilla(meant SD, unit; mm).

CI LI C
Levels La Can Li La Can Li La Can Li
11 0.18 4.99 0.04 0.08 4.74 040 0.08 5.95 040
+0.30 =*0.82 =+0.16 =+0.15 =*0.62 +0.19 =0.68
L2 0.35 5.62 0.33 0.35 4.98 0.21 0.27 6.56 0.12
+0.31 =£1.09 =+0.31 =+0.29 =+0.93 =+0.29 =£0.31 =£0.94 =£0.18
L3 0.44 5.90 0.57 0.39 4.77 0.54 0.33 6.58 0.48
10.25 =+=1.16 =*£0.32 =£0.27 =£0.94 =x0.24 =£0.28 =£1.33 =£0.34
L4 0.51 6.30 0.60 0.41 4.77 0.61 0.51 6.09 0.66
+0.24 =£1.37 =0.22 =+0.25 =+0.92 =£0.23 =£0.26 =£1.65 =£0.28
L5 0.59 6.77 0.66 0.58 5.09 0.63 0.60 6.26 0.67

+0.26 £1.59 =+£0.33 £0.20 =+£1.21 +£0.24 =£0.32 +£2.02 =£0.28

Abbreviations; CI, central incisor; LI, lateral incisor; C, canine; La, labial cortical

bone thickness; Li, lingual cortical bone thickness; Can, cancellous bone

thickness.



Table 2. The thickness of cortical and cancellous bones in each level in the

cross—section of interdental area on maxilla(meant SD, unit; mm).

CI-LI LI-C C-P1
Levels La Can Li La Can Li La Can Li
0.11 4.90 0.20 4.84 0.06 0.05 5.78
+0.22 =+0.68 0+0 +0.30 =+0.88 =+0.16 =*0.13 =£0.75 00
L2 0.44 4.60 0.27 0.45 4.90 0.41 0.54 6.00 0.51
+0.37 £0.99 +0.31 =£0.25 =£1.04 =£0.30 =+0.44 =*0.92 =£0.62
L3 0.46 4.68 0.48 0.53 4.70 0.55 0.69 6.21 0.71
£0.24 ==0.79 =£0.30 =£0.18 =£0.88 =0.29 =£0.33 =£0.59 =£0.45
0.53 4.85 0.52 0.56 4.69 0.58 0.74 6.47 0.74
L +0.26 £0.97 =0.27 =+0.16 =+0.85 =*0.25 =£0.28 =£0.88 =£0.49
L5 0.63 5.20 0.58 0.64 4.83 0.64 0.78 6.62 0.84

+0.29 £1.10 £0.22 +£0.24 +£1.05 =£0.26 =*£0.32 =£1.04 =+0.56
Abbreviations; P1, first premolar.

2. stopol A Sl @2t AW FA

1) AotF -9 (Table 3)

o AEdEY FAE FEAY L2 (030 mn), L3 (0.45 mm), A=< L4 (0.62 mn),

TAA e L5 (086 mmol A 7 ¢Fkar, AA1e L2 (049 mm), 54 L3 (0.58
nm), L4 (0.72 mm), L5 (0.94 mm)ol A 7 FA KT

A& gdEZe FA= 449 L2 (026 mw), L3 (0.69 mn), S22 L4 (0.92
m), 4= L5 (1.13 mm)el A 7P aFkar, A= L2 (049 mm), L3 (1.05 mm), 14
(1.14 mm), L5 (1.32 mm)ell Al 714 57 T}
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o] FAE FEA9 L1 (405 mm), L2 (419 mm), L3 (3.55 mm), L4 (3.19 mn),
L5 (3.63 mm)ol A 7H ¢kskar, AA19 L1 (575 mm), L2 (5.85 mn), L3 (554 mm), L4
(631 mn), L5 (5.17 mmell A 7 F7 8ith
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2) A opAtol (A oA 4] )F-91(Table 4)

o5 JAd=Y FAE FAAAANS] L2 (044 mn), L3 (0.51 mm), L4 (0.61 mm), L5
0.77 mm)el A 7Hd gkskar, SdAL4e]l L2 (060 mm), L3 (0.67 mn), A L4 9]
L4 (0.79 mm), L5 (0.93 mm)oll A 7} =7 it

A D4z FAE SEALAY L2 (046 mn), L3 (0.77 mm), L4 (0.95 mm), =
AA A4 el L5 (113 mmell A 7k ekskar, Axd4le]l L2 (0.79 mm), L3 (1.12 mm),
L4 (1.22 mm), L5 (1.30 mm)oll A 7 =7 it

T AS vEI BF FAA A R eiskal, AR T A
Ark oS A5 vEE BF AoksGF-fleM et 2ol LiolA Lo= &% F7)
skl o, ZAA U4 L2 Aestal L2o]sty-H A5 ddzo] o FAth

lHEe A YA L1 (3.88 mm), L2 (4.27 mm), L3 (3.86 mm), L4 (3.45
mm), L5 (353 mm)ell Al 71 efkar, Ax 4 el L1 (526 mm), L2 (5.00 nn), L3 (5.19
mm), L4 (5.29 mm), L5 (5.43 mm)el A 7+ 7 9ok

Az el FA= A FHAALYAAM= L3FH HAasivrt LoolA S 7ts)

lat, AA LA M= L2l Fastthrt L3F-H vl 57138kl vh



Table 3. The thickness of cortical and cancellous bones in each level in the

cross—section of long axis of the tooth on mandible(meant SD, unit; mm).

CI LI C
Levels La Can Li La Can Li La Can Li
11 0.05 4.05 0.05 0.15 4.50 0.05 0.16 5.75 0.03
+0.15 #*£0.57 £0.28 £0.29 +£0.73 =£0.17 =£0.33 £0.52 +£0.13
Lo 0.30 4.19 0.26 0.48 4.62 0.35 0.49 5.85 0.49
+0.29 £0.86 +£0.36 £0.37 £0.71 =£0.39 +£0.38 =*0.72 £0.42
L3 0.45 3.55 0.69 0.58 4.11 0.78 0.49 5.54 1.05
+0.30 £0.81 £0.35 £0.39 +0.75 =£0.43 +£0.29 =£1.25 =+£0.72
L4 0.66 3.19 0.95 0.72 3.78 0.92 0.62 5.31 1.14
+0.32 £0.79 *0.55 £044 +£0.71 =£0.34 +£0.31 =£1.23 =£0.40
L5 0.86 3.63 1.13 0.94 3.85 1.19 0.91 5.17 1.32
+0.35 £0.88 *£0.55 £0.39 =£1.13 =£0.38 =+£0.28 =£1.28 =+£0.42

Table 4. The thickness of cortical and cancellous bones in each level in the

cross—section of interdental area on mandible(meant SD, unit; mm).

CI-LI LI-C C-P1
Levels La Can Li La Can Li La Can Li
11 0.10 3.88 0.05 0.15 4.27 0.07 0.15 5.26 0.12
+0.29 +£0.52 =£0.28 £0.34 +£0.78 =£0.25 =£0.29 =£0.84 =+£0.28
Lo 0.44 4.27 0.46 0.60 4.43 0.57 0.56 5.00 0.79
+0.27 £0.82 +£0.43 =£0.26 +0.57 =£0.39 +£0.28 =£1.19 =£0.43
L3 0.51 3.86 0.77 0.67 4.24 0.90 0.63 5.19 1.12
+0.24 +£0.89 £041 +£0.21 +£0.71 =£0.36 *0.25 =£1.52 =+0.29
L4 0.61 3.45 0.97 0.74 4.06 1.00 0.79 5.29 1.22
+0.21 +£0.82 £0.43 =£0.25 +£0.95 =£0.37 +£0.26 =*1.61 =£0.33
L5 0.77 3.53 1.15 0.84 4.34 1.13 0.93 5.43 1.30
+0.26 *£1.04 =£0.42 £0.27 =£1.13 =£0.38 *0.28 =£1.66 +0.37
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1) ot (Fig. 3)

= gz He FAE L1 (0124022 mn), L2 (0.40+0.33 mm), L3 (0.47+0.28
m), L4 (054+0.26 mm), L5 (0.63+027 m)¥ch A3 vdZe P F7= L1
(0.02+0.09 mm), L2 (0.30+0.37 mm), L3(0.55+0.33 mm), L4(0.62+0.31 mm), L5(0.66+0.32
m ATk TH A BT LIdA Lb= ZA4E S8, L2914 5o o F
Al L3FEHE A0 o 49 ZE leveldlA 238 2ol wot),

1 - N |—j —‘| |—_|_

0.6 - * B

0.4 -

0.2 -

Cortical bone thickness(mm)

L1 L2 L3 L4 LS

Levels

Fig. 3. Diagram showing the thickness of the labial and lingual cortical bones in
each level in the anterior region on maxilla.

* Indicates statistical significance with a P<< .0b.
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2) 3oH(Fig. 4)

w2 A Wi FA= L1 (0134029 mn), L2 (0.48+0.32 mm), L3 (0.56+0.29
m), L4 (0.69+0.31 mm), L5 (0.88+0.31 mm)¥vh. A= ¥ 2dZo H¢ F7+= L1
(0.05£0.21 mm), L2 (049+0.43 mm), L3 (0.89+0.47 mm), L4 (1.04£0.41 mm), L5
(1.21£0.42 m)A . =53 2S5 B5F Aofol A g Zo] LlolA Loz A= F7tst
AL, L2olAE FFo] v, L3FEH= A0 o F4A fod Aols K

AT,

1.6 - ‘LI

14 -
1.2 - & 1

0.4 -

Cortical bone thickness(mm)

0.2 -

L1 L2 L3 L4 L5

Levels

Fig. 4. Diagram showing the thickness of the labial and lingual cortical bones in

each level in the anterior region on mandible.
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4. Leveldl W& A3 AAF9 A (Fig. 5

HEe] Ho FAE oA L1 (5.19+0.87 mm), L2 (5.42+1.19 mm), L3
(5.44+1.24 mn), L4 (5.47+£1.35 mm), L5 (5.73£1.55 mm)A t}. &Fetel A= L1 (4.63+0.95
mm), L2 (4.74£1.00 mm), L3 (4.44+1.24 mm), L4 (4.21+1.34 mm), L5 (4.34£1.41 mm)%}
.

sluze] S etdAl LIdA L52 2442 A% Z75k9T, st L2
oA Vg FAK, LAl A1 kst sAze) S Aot shel wielA

2 5=

LleoA L5 < 7}3 S T}

e
Zhr

oo T (2 o TS .
B Co{Li)
o[ IR o= |3 oss IR N o = Can
OCofLa)
o5 I o> (4 oss | TR i o
A B

Fig. 5. Diagram showing the thickness of cortical and cancellous bones in each

level in the anterior region. A; maxilla. B; mandible.
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elol A ¢33t AZe same) Wit Tt AXFALDAA AZBLE) O
4% FAsed, B9 #4590 FAE A v A ASFFHLIFY HE]

AAF-NA T Giskal, AA R AA T FART ©5 2459 439
o A A AT ALDAA AL o s T, ¢AS 3

Aol Tl wlm Al Adelst o] ATFYALYTE HZe] B FAY foF Aol
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