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Purpose

Conventional guided bone regeneration (GBR) limits the amount of bone graft due to limited soft tissue expansion.
We hypothesize that the use of tissue expander will successfully augment soft tissue prior to bone graft, allowing
for sufficient amount of grafting which will lead to a more stable and effective vertical bone graft.

The authors aimed to evaluate effectiveness of the novel self-inflating tissue expander for vertical augmentation in
terms of soft tissue expansion, clinical outcomes, and related complications.

Materials & Methods

Study design : A prospective, multicenter, randomized controlled trial

Patients : Twenty-three patients in each group were included.

experimental group patients : The tissue expander was subperiosteally implanted and followed by a tunneling bone
graft without full flap reflection.

Control patients : Conventional vertical GBR.

Primary objectives were to evaluate the dimensional changes of soft tissue and radiographic vertical bone gain and
retention. As a secondary outcome, clinical complications and thickness changes of expanded overlying tissue
were assessed and analyzed.

Results

« During a 4-week expansion, two of the experimental group showed over-expansion and one showed mucosal
perforation associated with previous severe scars. The other patients showed uneventful expansion and mean
tissue augmentation was 6.88 +1.64 mm vertically.

- Ultrasonographic measurements of overlying gingiva revealed no thinning after tissue expansion (o > .05).
Significantly higher vertical bone gain was shown in the experimental group (5.12 +£1.25 mm) compared with
that in the control patients (4.22 +£1.15 mm; p <.05).
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« After a 6-month retention period, the mean vertical bone measurement of the controls had decreased to 1.90
mm (55.0% reduction), which was a significantly greater decrease than that in the experimental group (mean
3.55 mm, 30.7% reduction; p <.05).

Table 1. Postoperative soft tissue dimension changes after 6 months GBR and computed tomography results

Experimental Control p Value
Soft Tissue Measurements
Vertical dimensional changes after 4-week expansion®
Average 5.020 (0.973)
Buccal 6.884 (1.637)
Middle 5.251 (1.314)
Lingual 2.925 (0.925)
Horizontal dimensional changes after 4-week expansion?
Average 4.890 (0.974)
2mm 6.647 (1.382)
4mm 5.701 (1.262)
6mm 2.315 (1.245)
Vertical dimensional changes at the 6months after GBR®
Average 4.584 (1.456) 3.496 (1.077) .006
Buccal 5.925 (2.347) 4.454 (1.196) .010
Middle 4.889 (1.481) 3.677 (1.403) .007
Lingual 2.937 (1.253) 2.357 (1.174) 112
Horizontal dimensional changes at the 6months after GBR®
Average 4.628 (1.611) 3.830 (1.540) .093
2mm 6.126 (2.233) 3.830 (1.540) .059
4mm 5.318 (1.544) 4.144 (1.524) .013
6mm 2.439 (2.203) 2.460 (1.477) .970
Hard Tissue Measurements
Amount of vertical bone gain® 5.116 (1.247) 4.220 (1.150) .015
Amount of horizontal bone gain® 4.912 (1.756) 4.315 (1.783) .259
Amount of vertical bone decrease after GBR 6months? 1.5673(1.034) 30.7% 2.324 (1.094) 55.1% .021
Amount of horizontal bone decrease after GBR 6months? 1.203 (0.935) 24.5% 1.752 (0.972) 40.6% .057
Peri-implant marginal bone resorption after prosthetic loading® 0.522 (0.210) 0.413 (0.223) 135

note: Results are shown as mean (SD).

* Baseline (Visit I) versus end of expansion (Visit IV); scanning model superimposition measurements.

° Baseline (Visit I) versus at the 6months after GBR (Visit IV); scanning model superimposition measurements.

° Baseline (Visit I) versus right after GBR (Visit IV); CBCT superimposition measurements.

¢ Baseline (Visit I) versus at the 6months after GBR (Visit IV); CBCT superimposition measurements.

° Measured after mean 10.2 months of prosthetic loading [range 7-19 months; n=21 (experimental group) and 16 (control group)].
p <.05 is shown in bold.

Conclusion

Our results demonstrated the effectiveness of tissue expanders followed by tunneling bone graft for vertical
augmentation; however, studies comparing the two techniques without tissue expanders are needed to elucidate
the net effect of tissue expansion.
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