
Introduction  A technique to improve attachment loss in natural teeth by three-dimensionally elevating the flap and grafting 
connective tissue has been reported1. However, there are no reports for implants. By grafting connective tissue three-
dimensionally around the crown and implant, it was possible to create vertical structure not only in the periodontal 
tissue but also in the peri-implant tissue. 
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Method        CASE 1

 For the black triangles between #24-25 (Fig 1). a vertical incision was made 3mm below the interdental papillae of #23, #26, approximately 5mm 
horizontal incision 3mm below the interdental papilla of #24-25, and formed a full-thickness flap extending beyond the MGJ from #21 to #28, 
creating a three-dimensional tunnel (Fig 2). Subsequently, connective tissue from the tuberosity with FGF-2 was grafted below the interdental 
papilla, and connective tissue from the palatal gingiva was placed to the labial side (Fig 3a,b). Sutures were bonded with composite resin and 
suspended to elevate the flap coronally2 (Fig 4). Uneventful healing was confirmed after surgery in 2 weeks (Fig 5).
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Method        CASE 2

 For the black triangles and attachment loss at #6-11 (Fig 6-8), a 5mm 
incision was made 3mm below the interdental papillae at #9 and 
#10. An additional incision was made around the implant at #9. A 
full-thickness flap was formed extending beyond the MGJ at #6-11, 
directly below the interdental papillae, and lingually. Tunneling was 
performed (Fig 9). Subsequently, connective tissue from the tuberosity 
coated with FGF-2 was grafted directly below the interdental papilla, 
and connective tissue from the palatal gingiva was grafted to the 
labial side (Fig 10a, b). The gingival flap was suspended by bonding 
the suture thread with composite resin for the purpose of elevating 
the gingival flap coronally2 (Fig 11). uneventful healing was 
confirmed after surgery in 2 weeks (Fig 12).
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Results

CASE 1

CASE 2

The post-operative course for all cases was uneventful, resulting in the complete resolution of the black 
triangles. Papilla improvement was quantified by superimposing intra-oral scan data. In Case 1, the vertical 
tissue gain was 1.71 mm at site #26-25 and 2.55 mm at site #24-25. In Case 2, the gains were 2.28 mm at 
site #7-8 and 1.84 mm at site #8-9.

#24-25 : 2.55 mm
#26-25 : 1.71 mm

#7-8 : 2.28 mm
#8-9 : 1.84 mm



Conclusion
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 Creation of three-dimensional tunneling flap design, 
combined with three-dimensional grafting of connective 
tissue from the densely structured maxillary tuberosity 
and connective tissue from the palate can be harvested 
over a large area has been shown to improve black 
triangles and enable vertical gingival augmentation.
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