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— Abstract

BONE DENSITY AND HISTOMORPHOMETRY ASSESSMENT OF DENTAL IMPLANT
USING COMPUTERIZED TOMOGRAPHY

Jang-Ho Son, Byung-hwan Choi, Soo-Won Park, Yeong-Cheol Cho, lel-Yong Sung, Ji-Ho Lee*, Ki-Jung Byun
Department of Oral and maxillofacial Surgery, College of medicine, Ulsan University Hospital, Ulsan University,
*Department of Occupational and Environmental Medicine, College of medicine, Ulsan University Hospital, Ulsan Untversity

Bone density in the recipient implant site seems to be an important factor for long term success of
endosseous implants. Preoperative evaluation of bone density is very helpful to assist the clinician with the
treatment planning of implant therapy. Accurate information on bone density will help the surgeon identify
suitable implant sites, thereby improving the success rate of the procedure.

Purpose: The aim of this study was to evaluate a correlation between bone density measured preopera-
tively with computerized tomography and histologically measured bone density by bone biopsy.

Patients and methods: Twenty seven patients were selected. All the patients were in good health, with
no systemic disorder and additional bone graft. Preoperatively the patients underwent CT scanning to eval-
uate Houmsfield Unit(HU). Each patients wore a surgical template for implant placement. During surgery
Zmm in diameter and 6mm in length specimens were taken. Histomorphometric analysis was performed
using digitalized image analysis software Axiovision 4.3. Also, the Resonance frequency analysis(RFA) and
insertion torque values were recorded.

Results: The highest histomorphometric values was found in the posterior mandible 32.3+3.8, followed
by 29.91£2.6 for the posterior maxilla, 29.4+2.6 for the anterior maxilla, 28.6+2.3 for the anterior
mandible(p=0.214). The hounsfield unit was 989.2+258.1 in the posterior mandible, 845.0+241.5 in the
anterior maxilla, 744.5+ 92.6 in the anterior mandible, 697.3+136.9 in the posterior maxilla(p=0.045).
This results may suggest that there are strong correlation between the histomorphometric values and
hounsfield unit(r =0.760, p<0.05). The RF measurements were 81.9+2.4 ISQ in the posterior mandible,
79.0£1.4 ISQ in the anterior mandible, 78.3+4.6 ISQ in the posterior maxilla, 76.5+5.0 ISQ in the ante-
rior maxilla(p=0.048). The insertion torque values was 43.2+4.2 Nem in the posterior mandible, 42.0+
0.0 Nem in the anterior mandible, 41.3+4.1 Nem in the posterior maxilla, 40.8+3.8 Nem in the anterior
maxilla(p=0.612). This results may suggest that there are statistical significance between the hounsfield
unit and the insertion torque values(T =0.494, p<0.05), the histomorphometric values and the insertion
torque values(T =0.689, p<0.05). But there was no correlation between histomorphometric values and
ISQ. There was no statistical significance in age and gender effect on parameters.

Conclusions: There was significant correlations between bone density and implant stability parameters.
The bone density measurements using preoperative CT may help clinicians to predict primary stability
before implant insertion, which is associated with implant survival rates.

Key words: Bone density, Dental implants, Computerized tomography
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ok 25 g9 NaOHE 591 23|dd] 733t &A%t 1
T 24Z 24 9o] 32& B 1241t H]
3ok, A Wl @t alcohol?t xylene 2 &

o} £38lE 3 % paraffinoll ZrjstaL 6 um F7A1Q] Al /\PL
SAHE UESIY. ety Zold wE MIY FA=E
#aAs7] 98] BES H-ER o2 9M3le] FES #3ly
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W22 9] densitys S48t Hotake Faith(Fig. 1).
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3) 3 F 354 (resonance frequency analysis)¥
Torque 7%

Fig. 1. Histologic micrograph of one of the bone biopsy.
(H & E stain, X40).
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Fig. 2. Image of transaxial cut of CT designated mandibu-
lar implant site. The hounsfield unit measurement fea-
ture of CT was utilized to evaluate the bone density.



Il A== 864.8+231 02 LFEFSES1(Table 1), Q&M% 500

N 7V e Ao degrthTable 2). 9EUE 49 *

1 ZREA =4 9o o} HURLS Stek7A % 980,24 258.1, A%
845.0+241.5, stetAX} 744 5+92.6, AFAF

Z 2799 S| PHH 22 22ekd v 697.3+£136.9 A = WERETHp=0.045) (Table 3).
A% A¥ Gl 31.5+3.7, oA7h 29.8+2.62 @At
b A B4 dEAW EAR 94 it 3. SHFUFEH
(p=0.212)(Table 1). Yo 2= 3009} 50th7} tha &=
A AR EAR g98e 9thp=0.235)(Table Osstell™ mentorg ©|-8¢ FHFHFESH M= o7t
2). B9l 2A8A AxloAlE g1 K (zone 1)7} 7} 81.34£2.7, A7} 78,914 4% AA7F thA EA gk
32.3+3.8 *J%‘?‘l‘ﬂ(zone 2) 29.9+2.6, AebAx ¢ HTable 1), 9HEREE BE AR tA ws=g 237t
(zone 3) 29.4+2.6, st A F-(zone 4) 28.6+2.3 £°] ‘)rs’JrH EAgAH oz Fo4L §1tHp=0.863)(Table
A p=0.214) (Table 3). Bop 2= slobx| i 81.9+2.4, AR 79,0+
4, 2AFFA R 78 3+4.6, FIHAE 76.545.0501
2. HUEH EHp—O.OéLS)(Talole 3).

CTA A HUFA= 3271 862.3+261.0, a7}

Table 1. Comparisons of mean histomorphometric density(HMD), implant stability quotient(ISQ), hounsfield
unit{HU), and maximun insertion torques(MIT) between sex.

No HMD JISI) HU MIT
Male 17 31.5%3.7 78.9+4.4 862.3+261.0 424436
Female 10 29.8£2.6 81.3£2.7 §64.8+231.0 41.944.7
p value 0.212 0.131 0.980 0.778

Values are mean + standard deviation(s.d.).
* p values were taken by t-test

Table 2. Results of ANOVA for mean histomorphometric density(HMD), implant stability quotient(ISQ), hounsfield
unit(HU), and maximun insertion torques(MIT) according to age group.

No HMD 18SQ HU MIT
Below 39 yrs 6 32.7+4.7 80.3+4.0 914.8+311.0 447+3.8
40 yrs 9 29.7£2.4 80.1£4.0 813.2+210.6 40.1+3.6
50 yrs 6 32.0£3.7 78.5£5.3 970.5£292.7 43.7+3.8
Over 60 yrs 6 29.7+£2.3 80.0+3.2 779.3+175.3 41.3+3.3
p value 0.235 0.863 0.502 0.101

Values are mean + standard deviation(s.d.).

Table 3. Results of ANOVA for mean histomorphometric density(HMD), implant stability quotient(ISQ), hounsfield
unit{HU), and maximun insertion torques(MIT) according to implant site.

No HMD 18SQ HU MIT
Zone 1 13 32.3+3.8 81.9+24 989.2+258.1 43.2£4.2
Zone 2 8 29.9+2.6 78.3£4.6 697.3£136.9 41.3+4.1
Zone 3 4 29426 76.5%£5.0 845.0£241.5 40.8+3.8
Zone 4 2 28.6+2.3 79.0+14 744.5+92.6 42.0£0.0
p value 0.214 0.048 0.045 0.615

Values are mean + standard deviation(s.d.).
Zone 1 ° Posterior Mandible, Zone 2 : Posterior Maxilla, Zone 3 : Anterior Maxilla, Zone 4 : Anterior mandible
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4. Torque

3 2% A3e 9AF 424436, A7} 41.9+4.7
= 14.5}1/1 (Table 1) o:]e:h:ﬂik_ EA ];G 0_,]%40] o%gi
tHp=0.101)(Table 2). FHE2E st H 432+
4.2 AR 42.0+0.0, AT 41.3+4.1, AkA
A5 40.8+3.8%°AHp=0.615) (Table 3).

5. EAIsts 24

HTE 7he] Gzt Aol vetsl] Y8 t-testS Al
g 43 vols @Azl AYa, TUEE 2t i
ou BAH R o Aole oliglth. 18Q, HU%k
2 EaE AE7E Zol7t A9 f1itH(Table 1). 89
e WFZt AolE BARAN S 53 EMg 23 U,
HU%, E37} 40t} 604 o delA YA Uehtont o
BT BAHCE odugE Aole AR Byt
(Table 2). YEHE Ao W& WE7e) Ajo]2 BAE
Ae &3l AHE AT gt 9% 1SQ, HU
# 9 BV} 02 2o v s3ten 1SQ7H HU%%"
it BAACRE uglE 2107} UUTHTable 3).
@‘}F‘Z_]'Q] 5&%/\3.9. )\]-J,]-l"‘j‘/vl o 55]] J]_ola]. é-‘% —-_uh:g],
HU# 2 B3+ 434571 224 0.760 2 0.68991, &
A9 HURL 219 ABAIFE 0.494% Vehdon] E7484
o= oulzt lSich. vels} FUE 1SQ 2 E3E 4R
o] YA FARCR uE BAT ¢ gATHTable
4).

YZUE A 59 4FE Y3 TUEE Hrlste AL
VEIES] YFES FoIE 24 34 71 Fraltn
%5 0 Be ARE] YFRE 4IEL Fol7] 94
=d8) gon, 8§39, JEHES] 27] nAAo] ¢ Fa
adntn ek, 271 2YYS ded Faw edene
AVTVE WA B2, 4YAY, 29 2UEE
Table 4. Correlation coefficients between the variables,

ISQ 0.107

HU 0.760* 0.181

Age -0.157 -0.144 0.003

MIT 0.689* 0.005 0.494* -0.122
HMD 1SQ HU Age

Abbreviations are mean No : Numbers of patients,
HMD : histomorphometric density,

HU : hounsfield unit, ISQ : implant stability quotient,
MIT @ maximun Insertion torque

* p{0.05
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