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Effectiveness of fractal value for evaluating implant stability, cadaver study

Seung-Beom Hong', Yeon-Jo Choi?, Sang-Ho Jun', Jae-Jun Ryu?

Departments of 'Oral and Maxillofacial Surgery, ’Prothodontics, Anam Hospital, Korea University, Seoul, Korea

Purpose: The purpose of this study is to evaluate correlation between fractal dimension (FD), implant stability quotient (ISQ) value and

insertion torque value (ITV) regarding to implant stability

Materials and Methods: A total of 18, 4 x8 mm tapered-type implant (active Il, Neo-biotech, Korea) was placed at 3 human cadaver’s
right and left maxillary posterior area. All cadavers have sufficient bone volume so that don't need bone graft and favorable bone quality
(D2 or D3). All placement procedures have done by single operator. ITV was recorded simultaneously with implant placement. After
implant placement, ISQ was measured four time from buccal and palatal side. The average of ISQ was used for analysis. FD value was
gained by White&Rudolph1’s method. 50 x 50 pixel size region of interest (ROI) was selected at second (FD_coronal) and seventh (FD_ap-
ical) thread. For the analysis of correlation with each methods, Pearson correlation test was done with SPSS ver 20.0.

Results: Correlation analysis results of ISQ and ITV (r;0.667, P <0.05), ISQ and FD_coronal (r; 0.604, P<0.05), ISQ and FD_apical
(r; 0.677, P<0.05), ITV and FD-coronal (r; 0.524, P<0.05), ITV and FD_apical (r; 0.576, P <0.05) have revealed distinct positive correla-

tion in all methods and the results were statistically significant.

Conclusions: The result of positive correlation of ISQ and ITV was similar with existing studies and both methods have become known
as a criterion of implant stability evaluation. FD evaluated in this study is simple to gain, inexpensive and has relatively lower radiation
dose compared to computed tomography (CT). Because FD can gain from periapical view. In this study, FD has distinct positive correlation
with ISQ and ITV, so it is useful clinical radiographic analysis technique for implant primary stability evaluation. (JOURNAL OF DENTAL

IMPLANT RESEARCH 2016;35(2):53-58)
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Fig. 1. Region of interest. (a) FD_coronal, (b) FD_apical.
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Fig. 2. Analyzing methods of FD. (a) ROI, (b) filtered image, (c)
binary image, (d) skeletonized image.
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Fig. 3. FD analysis using box-counting method.
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Table 1. Mean and standard deviation of total measurement
results

Parameter Mean SD
I1SQ 68 1.31
ITV 27.1 4.16
FD_Coronal 1.3097 0.12
FD_apical 1.3272 0.13
80 T
60 B
50 - m Specimen A
W Specimen B
1sQ 40
M Specimen C
0 7 ' H total
20 + —
10 +
0 |

Fig. 4. Average I1SQ value obtained from three specimens.
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1. YESTE AFE £H 3 FD 24 2

ISQE specimen AN B 63.75, EEHA} 4.03, speci-
men BON B 76.04, EEHA} 2.71, specimen COIM Hz
64.79, ETTAL 4.692 AL 00 A JZTAE9] total I1SQ
W2 Hd 68, EFEHEAL 1.312 UERYTHTable 1).(Fig. 4)

ITVE specimen A%M Ha 25.60, EFETA} 2.40, specimen
B Mz 30.51, EEHA} 3.77, specimen CO|A] Hx 25.13,

ZHA} 3.7602 ZNTISion] MA| UEEQ)] total ITVHS T
2 271, EEWHAL 41602 UERdtHTable 1).(Fig. 5)

FD_coronal2 specimen AYAM Bz 1.3108, EFHA} 0.11,
specimen Bo[M B 1.3888, EFEHA} 0.08, specimen COlA|
Lo 1.2331, EXHAL 0112 SHEeD] HA| YEAES] total
FD_coronal® W& 1.3097, EZHAL 0.122 UEITHTable
1).(Fig. 6)

FD_apical specimen AYA H# 1.3349, E&TA} 0.10,
specimen Bo[|M Ha 1.4136, EFHA} 0.07, specimen COJlA]
LT 1.2331, EZHA} 0142 XL o0 M| UERE] total
FD_apical® B 13272, EXHAL 01302 UERITHTable
1).(Fig. 7)
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Fig. 5. Average ITV obtained from three specimens.
W 5pecimen A
BV  Specimen B
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H total

2. I1SQR} ITVZe] H&EA &4 At
ISQ2t ITVALele] {02 AMHE AW correlation co-
efficient value 0.6672 %Fo] Attt

A2 B9en P<0.052 §
AMeR {ouit AWs et (Table 2).
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5
Lo AHE A} ISQ ¢t FD_coronal r: 0.604, P<0.05,
1SQ} FD-apical2 1: 0.677, P<0.05, ITV® FD_coronal2 r:
0.524, P<0.05, ITVe} FD_apical2 r: 0.576, P<0.0522 ZE

AN SAHeR [olulgt 4o FTAE EH(Table 3).
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Fig. 7. Average FD_apical obtained from three specimens.

Table 2. Correlation between ISQ & ITV

ITV
I1SQ R 0.667
P 0.021*
N 18

R: correlation coefficient, P: P-value, *P<0.05.

Table 3. Correlation between ISQ value, ITV & FD

N FD_coronal FD_apical
ISQ 18 R 0.604 R 0.677
P 0.004* P 0.001*
ITvV 18 R 0.524 R 0.576
P 0.034* P 0.022*

R: correlation coefficient, P: P-value, *P<0.05.
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