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Evaluation of alveolar bone density by intraoral periapical radiography
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Purpose: A method detecting change of jaw or alveolar bone density may be helpful in periodontal care, implant dentistry and evaluation of bone density of whole body. Materials
and methods: In this study, bone density of intraoral periapical radiography using phantom-integrated XCP is compared with that of quantitative computed tomography (QCT).
Results: Bone density of intraoral periapical radiography and the one measured by QCT showed high correlation (correlation coefficient = 0.92, P<.001) in alveolar bone, and
relatively high correlation (0.73, P<.001) in cancellous bone. Conclusion: This study revealed possibility of scoring of bone density by intraoral periapical radiography. (J Korean

Acad Prosthodont 2014,52:233-8)
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Fig. 1. A modified holding device of x-ray sensor with aluminum phantom.

234

A2 v 2 29715 40 em 95 @ 2] AR -2 7t
A8l FARAE AHSIAL, AR 478 F=e] WstE 3

akal] 9l A Al 2la) gk

e
re
ofl
it
>
e
o

ol A A axke] FEnlE A
RACk(Fig, 1), 2 Qo)A A1gahe 25 e
27} 5mm, A 27} 20mm (S mm x 4)0] 11, 7} g 2]

2 AT 77 W AR 97 QCTe 47d3} vl wa}
of, FH F2Eo| 93¢t Jgo] A, S o] 7HH S st M A
FoE HeH oz Attt G By v 2ol
Al&Ysli Tt e o] FA 9 it ol Alole] #AZ}
2] A3 o] B2 (Fig. 2) B T c(t) & AR ot Th o 714 t
= MR ] FA 0| A, ety= ol @™ol Tk WA 2 ) AL
A grfo] Zr GAld A ol g2 AET) A& agold
Hl-S 7o) HAehde] AgE o] &8le] MY FA t=c- 1
(@)= 3Hitetc). AE Q] T = g o] o] ofl B el
FAE oA 2ol (gh) = FHatsted SHakgke] 0 o] 3k
gr= 0 ;MY 5| gHatgho] 6 o] Aol gt 255, T Abol o A =
g =( 5H-12) (255 %1/60) 0.2 STk T2 ) AL G el
Ao e o5 o] Atk B E 74 Ul AL
A AR ko 2R shet AXH A 2w Fe)o 29
23tk FUEE S5k A= sl EA 9 =
o] x| o] Frfis F-9 9 X2k Alo| Z o] AH 2 HE] F
Hoizl §-915 Aestsith o] YIxel|A Al=tste] vhA 1
A0] RO Y-S A3t o gtol] zh 2 Ao A A E
7 B & gt o 24 AU THFig. 3).

O:

i

[€)

4 2

S r

\1]
=
=
-

200
180 1 ]
160 A
120 =
120
100 4 =
80 -
60 -
40

Average gray-level

20 A

0 1 2 3 4 5 6
Thickness of phantom (mm)

Fig. 2. Relationship between thickness of phantom and average gray level.
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Fig. 3. Intraoral x-ray image and region of interest (ROI). Fig. 4. Quantitative computed tomography (QCT) and ROI of mandibular
alveolar bone.
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Fig. 5. Gray level and gradient profile of quantitative computed tomography on mandible. (A) Gradient profile of interface between soft tissue and buccal cortex of mandible,
(B) Gradient profile of interface between soft tissue and lingual cortex of mandible, (C) Gradient profile of interface between buccal cortical bone and marrow of mandible,
(D) Gradient profile of interface between lingual cortical bone and marrow of mandible.
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Table 1. Bone density of mandibles measured in intraoral radiography (adjusted phantom)
Subject 1 2 3 4 5 6 7 8 9
Adjusted mean 6.0 4.1 49 42 59 42 5.1 3.7 47
Table 2. Bone density of mandible measured in quantitative CT
Subject 1 2 3 4 5 6 7 8 9
Bone density index of mandible 5780 3431 4614 3226 4909 3157 5298 2896 3895
Table 3. Bone density of mandibular cancellous bone measured in quantitative CT
Subject 1 2 3 4 5 6 7 8 9
Bone density index of
. 2396 1137 2424 1104 1581 1026 2433 821 1787
mandibular cancellous bone
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Alveolar bone density in periapical radiograph

Fig. 6. A graph of correlation between alveolar bone densities of periapical
radiograph and QCT.
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Alveolar bone density in periapical radiograph

Fig. 7. A graph of correlation between alveolar bone density of periapical radiograph
and marrow density of QCT.
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