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Comparison between Resonance Frequency and Histomorphometric

Measurements of Mandibular Implants in Beagle Dogs

Woo-Young Kim, Kyung-Soo Jang, Chang-Whe Kim, Yung-Soo Kim
Department of Prosthodontics, College of Dentistry, Seoul National University.

The use of resonance frequency analysis (RFA) provides a possibility to clinically measure implant stability and
osseointegration. The implant stability quotient (ISQ) value of RFA is well known that influenced by effective
abutment length and stiffness of the implant in the surrounding tissues. Among these factors stiffness is not
accurately defined histologically yet. And the purpose of this study was to find the histolgical relationship of RFA.
17 implants in 3 beagle dogs were used for this study. Among these implants 10 were survived for 7 months,
4 were survived for 3 months and 3 were immediate status after placement. Resonance frequency analyses were
conducted and the dogs were sacrificed. Percentage of the bone to implant contact (BIC) in the interface, percentage
of the mineralized bone (bone area) within the threads of the implant, and marginal bone level were measured
under light microscopy. The correlation between resonance frequency and histomorphometric measurements were
analysed and following results were obtained.

1. There was statistically significant correlation between ISQ value and BIC on healed implants. But ISQ value and

BIC of all implants were not significantly correlated. (P<0.01)

2. Significant correlation between ISQ value and bone area was not found in this study.
3. There was statistically significant correlation between ISQ value and marginal bone level on all implants as well
as on healed implants. (P<0.01)
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Table 1. Healing period, RFA, BIC, bone area and marginal bone level of implants used in this study.

Healing period | RFA Histomorphometry (%) Marginal Bone Level (mm)
it (month) (I8Q) BIC (overall) BIC (thread) | Bone area | Average Low High
1 7 61.5 1.6 3.0 46.7 3.75 3.6 39
2 7 80.5 34.9 532 65.6 1.7 1 24
3 7 81.5 33.9 52.7 76.6 1.5 1.1 1.9
7 53 32 1.1 10.6 8.1 6.6 9.6
5 7 76.5 32.5 48.4 86.0 235 1.6 3.1
6 7 78.5 37.2 62.5 80.1 245 22 2.7
7 0 83.5 13.5 214 712 0.8 0.2 1.4
8 7 79 37.7 47.1 83.4 1.3 1 1.6
9 7 79 37.0 60.2 84.2 1.8 1.8 1.8
10 7 74.5 35.6 46.0 65.5 2.15 1.9 24
11 7 71 28.8 40.3 78.0 2.15 1.9 24
12 0 86.5 30.4 374 72.9 0.8 0.6 1
13 3 73 274 33.8 39.0 1.7 1.1 23
14 3 75 19.6 33.9 85.9 23 23 23
15 3 78 46.5 60.0 73.2 1.7 L5 1.9
16 3 72.5 30.2 48.0 68.1 2.85 2.8 2.9
17 0 82.5 14.9 12.1 58.3 0.35 0 0.7

Table 2. Spearman rank correlation coefficient between RFA and histomorphometric measurements on all

implants.
Marginal bone level
BIC (overall) BIC (thread) Bone area
Average Low High
RFA 0.282 0.260 0.298 -0.848%* -0.846%* -0.812%*
** . P < 0.01
Table 3. Spearman rank correlation coefficient between RFA and histomorphometric measurements on
healed implants.
Marginal bone loss
BIC (overall) BIC (thread) Bone area
Average Low High
RFA 697** J155%* 519 - T41%* -676%* - T741%*

** 1 P < 0.01
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