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Open-cohort prospective study on early implant
failure and physiological marginal remodeling
expected using sandblasted and acid-etched
bone level implants featuring an 11 Morse
taper connection within one year after loading
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Clinical TSIII SA

Purpose

The objective of this study was to evaluate the implant survival and success rates as well as the physiological
marginal bone remodeling expected using Osstem implants.

Materials & Methods

Subjects and Outcomes of the study

Period : From September 2014 to December 2016 (followed up for a minimum period of one year after
loading - mean of 17.6 2.5 months; range of 12-24 months).
Implants : 243 (Osstem TSIII)
Patients : 90 (56 female, 34 male, mean age: 53.2 15.4 years), completely or partially edentulous patients
who received at least one bone level implant with a sandblasted and acid-etched surface and an 11 Morse
taper connection
Outcome measures : the success rates of the implants and prostheses, complications, marginal bone level
changes, insertion torque, implant stability quotient, bone density and soft-tissue biotype.

Implant stability quotient (ISQ): The measurements were performed at implant placement and at the six-month
follow-up by the surgeon (MT) using resonance frequency analysis (Osstell Mentor device, Osstell)

Study design : Open-cohort prospective study

Fig. 1. Preoperative panoramic radiograph. Fig. 2. Preoperative intraoral photograph: lateral view.

Fig. 5. Virtual planning. From left to right, teeth #47, 46 and 44.

Fig. 3. Preoperative intraoral photograph : occlusal view. Fig. 2. Periapical radiograph taken after placement of the implants.
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Fig. 6. Screw-retained temporary restoration placed eight weeks after implant placement.
Fig. 7. Try-in of the zirconia-based frameworks.
Fig. 8. Delivery of the final restoration.
Fig. 9. Intraoral photograph taken one year after delivery of the definitive restoration.

Fig. 10. Periapical radiograph taken one year after delivery of the definitive restoration.

Table 4. / Marginal bone loss associated with different risk factors.

p-value

Implant location Maxilla (n = 123) Mandible (n = 120)

0.36 0.29 0.38 0.23 0.7961
Timing of implant placement Post-extractive (n = 43) Delayed (n = 75) Healed site (n = 125)

0.36 0.29 0.37 0.27 0.38 0.30 0.9643
Type of implant placement Guided Conventional freehand

0.36 0.24 0.37 0.26 0.8544
Type of prosthesis retention Cemented (n = 78) Screwed (n = 165)

0.38 0.20 0.36 0.23 0.5135
Type of implant loading Immediate Early/conventional

0.26 0.20 0.40 0.26 0.0003
Bone augmentation 0 (n = 172)         1 (n = 19) 2 (n = 10)          3 (n = 3) 4 (n = 39)

0.35 0.19        0.51 0.50 0.22 0.19       0.23 0.06 0.39 0.27 0.0000
Insertion torque 35 N cm (n = 40) 35-45 N cm (n = 203)

0.42 0.44 0.36 0.21 0.3726
Bone density Types 1 and 2 (n = 166) Types 3 and 4 (n = 77)

0.36 0.23 0.39 0.31 0.4216
Smoking Nonsmoker (n = 222) Smoker, 10 cigarettes per day (n = 21)

0.35 0.22 0.48 0.38 0.0098
Immediate abutment Yes (n = 26) No (n = 217)

0.25 0.19 0.38 0.26 0.0113
Gingival biotype Thin (n = 78) Thick (n = 165)

0.43 0.27 0.34 0.25 0.0307

Results

At implant placement, the mean ISQ value was 71.6 5.5 (range of 45-88)
At the six month follow-up, mean ISQ was 76.7 4.4 (range of 66-89) 
implant survival rate 97.9%. (five out of 243 implants failed over a period of one year after loading)
No definitive prosthesis failed, prosthetic survival rate of 100%.
Prosthetic and implant success rate of 97.2 and 99.6%, respectively.
The cumulative mean marginal bone loss between implant placement and the follow-up one year after
loading was 0.37 0.25 mm (95% CI: 0.26-0.30).

Insertion torque of < 35Ncm was found to be a risk factor for implant failure (p=0.0068). Comparison of
marginal bone loss and the investigated risk factors found statistically higher marginal bone loss for smokers, a
thin gingival biotype and guided bone regeneration (p < 0.05).

Conclusion

Low implant failure and physiological marginal bone remodeling of 0.37 mm within one year after loading can
be expected using Osstem TSIII implants in the daily practice. Smoking, GBR and a thin tissue biotype were
associated with higher MBL, while immediate loading and placement of the definitive abutment on the day of
surgery reduced the MBL.


