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Background&Aim: 
Periodontal disease, trauma, and crestal resorption are considered as the most common etiologic factors in the 
formation of both localized and outspread alveolar ridge defects. Recently a new generation high-density 
polytetrafluoroethylene (d-PTFE) membrane (Permamem®, Botiss GMBH, Zossen, Germany) was developed. Without 
having integrated reinforcement, support for the membrane has to be provided from below, to maintain sufficient space 
for regeneration. Aim of the present case report is to evaluate the efficacy of the new generation d-PTFE membrane in 
the rehabilitation of advanced vertical alveolar ridge defects.

Method: 
In this case series 7 clinical cases with advanced vertical ridge defects are presented. Vertical ridge deficiencies 
were treated using a tent-pole technique. Split thickness flap was elevated to access the surgical area. Bone micro 
blocks were harvested from the same surgical area, and were fixated with osteosynthetic “tenting” screws on top of 
the alveolar crest to provide support for the membrane, and the remaining gap was filled with composite graft, 50% 
autogenous bone - 50% bovine derived xenograft (Cerabone®, Botiss GMBH, Zossen, Germany). The membrane 
was fixed with titanium pins on the bone surface and the flap was sutured in two layers. Volumetric radiographic 
changes were evaluated on pre- and postoperative CBCT scans using OsiriX MD.

Results: 
Volumetric changes averaged at 0,64 ± 0,32 cm3 in the 7 cases. Vertical gain  averaged at 7,6 ± 10,8 mm. 
Membrane exposure occurred in two out of seven cases, however in these scenarios no superinfection of the 
augmented area and no differences in the clinical outcome were observed.

Discussion: 
Utilizing the new generation d-PTFE membrane, the tent-pole technique shows predictable clinical outcome. It is a 
good alternative to other d-PTFE membranes with or without titanium reinforcement. In order to further evaluate the 
efficacy of this technique, controlled clinical studies with large sample sizes have to be conducted.

Baseline clinical and 3D radiolographic situation

Vertical augmentation with the tent-pole approach

Clinical and 3D radiographic 
situation after 9 months

Surgical re-entry at implant placement

Volumetric change (cm3)
Before After Difference

Patient 1 2,565 3,148 0,583
Patient 2 1,247 1,733 0,486
Patient 3 3,355 3,657 0,302
Patient 4 0,602 1,112 0,51
Patient 5 8,531 9,843 1,312
Patient 6 4,594 5,329 0,735
Patient 7 1,197 1,775 0,578

∑ 3,16±2,75 3,80±3,02 0,64±0,32


