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ABSTRACT

Purpose : This study was performed to evaluate the diagnostic ability of ultrasonography in detection of bone defects

and new bone formation.

Materials and Methods : Experimental bony defects were prepared on the parietal bone samples acquired from 3.5
kg New Zealand male rabbits. The defects were evaluated using ultrasonography and CBCT, and examined histolo-

gically at interval of 1, 3, 6, and 8 weeks.

Results : Ultrasonograph demonstrated hyperechogenicity in the defect area at 3 weeks and broadened hyperecho-
genicity from the margin of bone defect at 6 and 8 weeks due to new bone formation. On the CBCT images, new
bone formation was first observed at 3 weeks around the margin of the defect, and showed gradually increase at 6
and 8 weeks. Histologic findings revealed existence of the fibroblasts and fibrous connective tissue with abundant
capillary vessels only at 1 week, but osteoid tissue and newly formed trabecular bone at 3 weeks. Bone remodeling
in the defect area was observed at 6 weeks and increased calcification and dense trabecular bone formation was

observed at 8 weeks.

Conclusion : Ultrasonograph proved to be a very useful diagnostic tool in detecting the bony defect and new bone
formation. Additionally, ultrasonography provided valuable information regarding the blood supply around the defect

area. (Korean J Oral Maxillofac Radiol 2010; 40 : 137-42)
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Al (cone beam computed tomography:
CBCT) 27 9 2437 233 7447 vl =, 71sksiot.

R
1. Agx=

AYTEE AT 2As e AR AF 35kg 9
o FAR=A A 7k= 8rlElE AH83ln

2. Alaiu

1) AMEs Z Ha 8@Y
7 2ol AYEER vl A Zoletil (Vibrac Laboratories,
Carros, France)-& 0.04 mL/100 gm <8 W} FA}sle] 24
AR I, FFE 9] e 2% dlu =& 93]
FAE & 5em A e BAste] Fg wbE]slgnh o] F,
X34 A2} trephine burg AHg-ste) FAR2 F4E3FEA

o 2 23lol Mo £A4UA Y= N7 Smme)
0, 9% 92Be BT WYY T Aeve 4oy
3L k=)

.2 Z£&Xo)= water-photocurabe HA hydrogel# colla-
gen tape - wi2lqt & F5A] B3R 4-0 catguto . F
o 4 4-0silkz 93 BEe Asiglen &% 34
A& 9)8le] Aele}eo]A] (Dongshin Pharmacy Co., Seoul,
Korea) 0.1 mL/kg& 347t &% W FAbslgde}

2) 3T A

Z AER A F 1F,35,6F 859 J1EE AA
AR 24 A A7 AR 24T
ZAF AW 2= Logiq 500 (GE Healthcare, Waukesha, USA)
o}] 12 MHz-wide bandwidth linear active matrix transducerZ
o] £33}t 259 dfH-2 A 0.5-2cm F-HellA] A
Ho] o]HX =B AT oAk} Z) o] 6cm, echo gain
£ 50dB, dynamic ranget 785 AA sl

3) CBCTYAL AL
287044 7ALS SY% 7)ol CBCT B9¢ 47 4|
Astelon, of 9 AH ADY 34D do) APSEE ¥

HAA &g Foll A o] B3R d=F 3% CBCT
FAx 23= Alphard-Vega (Asahi Roentgen Ind. Co., Lid,
Kyoto, Japan)E ©]83}e] I modez #FF3lPrd, 4=
71-& FAYL 80kVp, AAF 12mA, =FAZHE 1720%
o},

CBCTSA] e 50mme] A4 50mme] Folz
T4 % volume data® 7} 5120) 2] Ak cf Aol s}
o] OnDemand (CyberMed Inc., Seoul, Korea) £ Z E4]o] &
Abgste] AR GAA A 9 Sad AR TS Al st
dob. dejxl gAY FH G Al DY FAE
0.1mmz s, A, HAdd o Hdd Qe FIF
AzZ9e AxZ oz AT AALIY AFA A
o= YA A= OnDemand A& E ¢o] Afol|A] 400-500 HU
9] =% 7H(CT number, HU)S zZt= = 3}9id}.

4) & F&Ho| HE

2&9dAbs CBCTIANE 72z} DICOM 3.0 gAtez
W akale] PACS M & #1438 F, o]& PiView STAR (Infi-
nitt Co. Ltd., Seoul, Korea) PACS A2 E24]o]& o] 43}
A=) BEg 2UE (MFGD 5421, Barco N.V., Kort-
rijk, Belgium) Aol A #Asigict. Zhzhe] JAEIA 19
o] FAR F AR el EAS RFIHUL MR
7] AgE dAE AYHE |43t 0.01 mm PHA7HA
R8sl A 2L 19 F 54T A} oA &
Astel & 23] FAdst9dc).

5) Z=REY ME ~
289945 CBCTSAE 952 ¥ 472 4958

FF AT PN FREFE AEIH A
FAZFE 10% 34 formalin £Ao] 283 TAE F,
Calci-clear Rapid (National Diagnostics, Atlanta, USA)Z. 123
IANA Sl wiet debd zeslT 6-8um FAL] A4
A& wEo] hematoxylin-eosin ¢] &% 43 Masson trich-
rome A& AlFste] F A{FdE ez B
Zsd et

4 7

A8

4

A 15300 FH A F3 PEFE Az o
T A<Rrl FEET, F A4 " ez
dYew wwd B3 FEHGUTH AY 3FREHE F
AER Wil ARF YAl 28 ezt F7H 29
b AL, F AR ddol 15360 vls) EHEA
o} Alg 639} 8Folle F ALR] HAdAM FARR
dz7t E718 27 T8l
T Rl WA BT F

AERe] Aoz AgH el FAFHG (Fig. 1).

2
o2,
i
e
K
ot
oX
2
Lo iy
e



Fig. 1. Sonography. A, Hypoechogenicity in the bone defect of 1 week after bone defect formation. B, Hyperechogenicity around the rim of
the bone defect of 3 weeks after bone defect formation. C, Broadened hyperechogenicity on the bone defect of 8 weeks after bone defect

formation.

Table 1. The comparision of the diameter of bone defect area bet-
ween CBCT and ultrasonography

N CBCT Ultrasonography
Mean (mm) S.D. Mean (mm) S.D.
1 week 4 7.74 1.56 7.31 1.79
3 weeks 4 6.49 1.62 601 1.84
6 weeks 4 4.68 1.73 4.11 1.96
8 weeks 4 2.83 1.94 2.06 2.09

N: number of samples, Mean: mean length of bone defect, S.D.: standard
deviation
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Fig. 2. CBCT images. A, No new bone formation in the bone defect of 1 week after bone defect formation. B, New bone formation at the

rim of the bone defect of 3 weeks after bone defect formation. C, Mature of bone formation in the bone defect of 8 weeks after bone defect
formation.

Fig. 3. Photomicrography of the bone defects (H & E stain, % 20). A, Yibrous connective tissue in the bone defect at 1 week after bone defect
formation. B, Osteoid tissue at the rim of the bone defect at 3 weeks after bone defect formation. C, Growth and remodeling of new bone at 6
weeks after bone defect formation, D, Mature of new bone at 8 weeks after bone defect formation.
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