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Study on the radiographic evaluation of marginal bone loss around
short-length implant after functional loading

Department of Oral and Maxillofacial Surgery, Kangnam Sacred Heart Hospital,
College of Medicine, Hallym University
Young-Ju Park*, Jeong-Hun Nam, Kyung-Lok Noh, Byoung-Moo Yeon, Woo-Geun Yu,
Jeong-Won Lee, Jang-Hun Ahn, Tae-In Gang, Mi-Hee Park

Purpose: The short dental implant is considered as possible solution in the alveolar bone height deficient cases. The aim of this
study was to evaluate clinical availability of short implants by measuring the marginal bone loss of short length implants and
comparing with that of conventional length implants.

Materials and Methods: The groups were composed of patients who had received at least one implant. The samples of this
study were selected from patients who with functional loading after prosthetic treatment for 1 year follow up period. The implants
with a length of 5.7 nm and 6 mm were considered short. (Bicon Dental implants, USA).

The experiment group was composed of 4.5x6mm, 5x6 mm, 6x5.7mm implants (total 18 implants were placed in 14 patients, 8 on
maxilla, 10 on mandible). The control group was composed of 4.5x8 mm, 5x8 mm, 4.5X11 mm, 5x11 mn. All implants were selected only
by implants placed on molar area.

We evaluated marginal bone loss in radiographic images at baseline (implant loading) and 3, 6, 12 months after loading.
Additionally, crown-to-implant ratio was evaluated, and marginal bone loss according to crown-to-implant ratio after functional
loading was analyzed.

Results: The short implant group had a mean marginal bone level of -0.52+0.69 mm; the 8mm group, -0.2240.82 mm; and the 11
mm group, -0.10 £+ 1.09 mn after 1 year of functional loading. But significant differences were not detected between three groups at
every follow-up period.

Crown-to-implant ratio in short implant group was 1.5540.23; 8 n group was 1.1540.18; and 11mm group was 0.92£0.15.
Additionally, significant differences between three groups were founded. (P<.0001) The greatest marginal bone loss after 1 year
follow-up was founded at crown-to-implant ratio 1~1.49 range in short implant.

Conclusion:The marginal bone loss of short implants was comparable to that of long implants. So, the short implants can be a
clinically acceptable option.
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Figure 1. Marginal bone level measurement. It is regarded that bone apposition is positive value and resorption is negative value.
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Table 2. Distribution of the implants
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Variable Number Variable Number
Gender Short 8mm 11mm Implant dimension
Male 8 18 16 6 X 5.7mm 13
Female 10 12 14 4.5 X 6mm 2

5 X 6mm 3
Jaw location Short 8mm 11 mm Surface treatment Short 8mm 11 mm
Maxilla 8 17 8 HA coated 13 19 20
Mandible 10 13 22 Uncoated 5 11 10
Opposite dentition Short 8mm 11mm Restoration type Short 8mm 11mm
Natural tooth 15 27 26 Single restoration 8 14 17
Implant 1 2 3 Splinting 10 16 13
Denture 2 1 1
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Table 3. Marginal bone level according to implant length and functional loading time (unit : mm)

Implant  Short implant 8mn implant 11mn implant P-Value
F/U n  Mean(SD) n  Mean(SD) n  Mean(SD)
Baseline (Implant loading) 18 -0.37(0.76) 30 0.26(0.69) 30 0.15(0.84)
3 months after loading 18 -0.47(0.86) 30 -0.06(0.62) 30 0.05(0.80) 0.080
6 months after loading 15 -0.57(0.94) 30 -0.16(0.65) 30 -0.09(0.89) 0.366
1 year after loading 12 -0.52(0.69) 30 -0.22(0.82) 30 -0.10(1.09) 0.206
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Figure 3. Marginal bone level according to implant length and functional loading time
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Table 4. Crown-to-implant ratio (p<0.01)

Groups Min Max Mean
Short implants 1.29 2.18 1.55+0.23
8mm implants 0.83 1.46 1.15%+0.18
1Tmom implants 0.64 1.24 0.92+0.15

Table 5. Marginal bone loss according to crown-to-implant
ratio(*, t : p<0.05). Marginal bone loss was
measured at 1 year after functional loading.

Groups Crown to implant rato n~ Marginal bone loss
Short implants 0.5~0.99 0 -
1~1.49 4 -1.0240.91m(*)
1.5~2 8 0.04+0.59m(*, 1)
8mm implants 0.5~0.99 5 -0.56£0.36mm
1~1.49 25 -0.65+1.16mn( 1)
1.5~2 0 -
11mm implants 0.5~0.99 21 -0.2710.46mn
1~1.49 9 -0.2240.49mn
1.5~2 0 -
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