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Evaluation of narrow-diameter implant with trapezoid-shape design and microthreads S
in beagle dogs: A pilot study 3_2,

""Department of Periodontology, School of Dentistry and Institute of Oral Bioscience,
Chonbuk National University, Jeonju
?Division of Periodontology, Department of Dentistry, Inha International Medical Center, Incheon
Yun-Young Chang”, Jeong-Ho Yun"

Objective: The objective of this study was to evaluate the osseointegration of narrow-diameter implant with trapezoid-shape and
to evaluate the effect of coronal microthreads on trapezoid-shape narrow-diameter implant.

Materials and Methods: The experimental narrow-diameter implants were classified into two groups according to absence or
presence of coronal microthreads: trapezoid-shape narrow diameter implant (TN group) and trapezoid-shape narrow-diameter
implant with microthreads (TNM group). They were installed alternately in bilateral mandible in three dogs. After 8 weeks, the
animals were sacrificed. Resonance frequency analysis, removal torque test, and histometric analysis were performed.

Results: Statistically higher implant stability quotient (ISQ) values were observed in TNM group than in TN group at the time
of implant installation. However, significant ISQ values difference was not observed between groups at 8 weeks. Both groups
showed significantly increased ISQ values at 8 weeks, compared to the time of implant installation. There was no significant
difference between groups in removal torque test. Bone-implant contact ratio also showed no significant difference between
groups in total and coronal part.

Conclusion: Within the limitation of this study, it could be concluded that the trapezoid-shape design on narrow-diameter
implant showed successful ossointegration, and the microthreads on coronal part did not result in significant bone-implant contact
and biomechanical stability at 8 weeks.
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Fig. 1. a) Schematic images of trapezoid-shape narrow-diameter implant (TN)(left) and trapezoid-shape narrow-diameter
implant with microthreads (TNM)(right). b) Clinical photograph of alternate TN and TNM installations in bilateral
mandible. ¢) Tapping drills with 3.5 mm and 4.5 mm in diameter
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Fig. 2. Histologic schematic image showing histometric reference point. Bone-implant contact ratio (BIC, %) was measured
in coronal part and total implant length, respectively.
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Table 1. Resonance frequency analysis and removal torque test in TN and TNM groups. Median (95% confidence interval)

TN TNM
ISQ (n =13)
Baseline 58.5 (53.5 to 60.5) 65.0 (61.3 to 67.4)"
8 weeks 73.0 (705 to 74.2) t 71.0 (69.2 to 72.9) t
Removal torque (Ncm, n = 5)
8 weeks 75.0 (70.7 to 77.5) 75.0 (73.7 t0 81.7)

* statistically significant difference when compared to TN in same healing period
t statistically significant difference when compared to baseline in same group
ISQ: implant stability quotient, TN trapezoid-shape narrow-diameter implant, TNM: trapezoid-shape narrow-diameter implant with microthreads
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Fig. 3. a) Low-magnified histologic photograph of TN. The newly formed bone originated from the native bone was attached
to the coronal nonthreaded surface and macrothreaded surface. Unfilled gap between native bone and coronal
nonthreaded surface was observed. b and c¢) The newly formed bone was intimately attached to the surface,
showing osteocytes. (NB: newly formed bone, Villanueva stain, a x 20, b and ¢ x 100)

Fig. 4. a) Low-magnified histologic photograph of TNM. The newly formed bone originated from the native bone was also
integrated to the coronal microthreaded surface and macrothreaded surface. The tapping osteotomy margin could be
observed. b) The newly formed bone projected to the microthreads. ¢) The native bone was connected to the
macrothreaded surface with newly formed bone. (NB: newly formed bone, N: native bone, yellow arrowhead:
tapping osteotomy margin, Villaneuva stain, a x 20, b and ¢ x 100).
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Table 2. Histometric analysis in TN and TNM groups at 8 weeks. Median (95% confidence interval)

™ (n

8) TNM (n = 8)

BIC (%) in total
BIC (%) in coronal part

44.44 (33.04 t0 52.16)
23.05 (0 to 45.43)

36.21 (23.15 10 60.32)
21.17 (9.84 10 54.73)

BIC: bone-implant contact ratio, TN: trapezoid-shape narrow-diameter implant, TNM: trapezoid-shape narrow-diameter implant with microthreads
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