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Simultaneous Implant Placement and 
Vertical Ridge Augmentation with a 

Titanium-Reinforced Membrane: A Case Report
Roberto Cornelini, MD, DDS1/Filippo Cangini, DDS2/Ugo Covani, MD, DDS3/Sebastiano Andreana, DDS, MS4

The present report demonstrates a clinical approach to achieve vertical ridge augmentation around
endosseous implants. Two implants were placed, leaving the threads exposed, in the atrophic
mandibular right posterior quadrant of a male patient. Both implants were covered with a titanium-
reinforced expanded polytetrafluoroethylene (e-PTFE) membrane. Second-stage surgery was per-
formed 12 months after implant placement. Upon membrane removal, growth of mineralized tissue
was observed around both implants, covering areas previously not covered by bone. Implants were
then progressively loaded and restored. Titanium-reinforced e-PTFE membranes can be satisfactorily
used for vertical augmentation of atrophic ridges. (INT J ORAL MAXILLOFAC IMPLANTS 2000;15:
883–888)
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Severe alveolar bone loss related to traumatic
tooth extractions, long-lasting periodontal dis-

ease, periapical infection, or trauma can often limit
the use of osseointegrated implants for the restora-
tion of totally or partially edentulous patients.
Guided bone regeneration (GBR) procedures have
been successfully utilized to treat peri-implant bone
defects at the time of implant placement (simultane-
ous approach) or to correct alveolar ridge defects
before the placement of implants (staged approach)
in animals and humans.1–5 Guided bone regenera-
tion techniques are based on the principle of com-
partmentalized wound healing. By placing a physi-

cal barrier between epithelial and connective tissues
on one side and implants and bone on the other
side, GBR procedures aim to create a protected
space for the blood clot to form and organize. The
presence of a cell-occlusive membrane is required
to prevent the migration of epithelial and connec-
tive tissue cells into the wound area, thus allowing
bone cells coming from marrow spaces to repopu-
late the defect and to mature into new bone.6–8

A number of different techniques and materials,
including both non-resorbable and bioabsorbable
membranes used alone or in combination with
autografts, allografts, alloplastic grafts, titanium
pins, or titanium and gold meshes, have been used
in GBR procedures with encouraging results.9–14

Recently, the use of an expanded polytetrafluo-
roethylene (e-PTFE) membrane that incorporated a
thin titanium mesh (tr-GTAM) has shown positive
results in the treatment of periodontal and peri-
implant defects by combining barrier action and
space-maintaining capability.15–17 This case report
describes the application of GBR principles using a
tr-GTAM membrane to obtain vertical bone aug-
mentation around 2 endosseous implants. 

CASE PRESENTATION

A 58-year-old male was referred for implant treat-
ment. The patient presented with an extended right
mandibular edentulous area caused by the loss of
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mandibular molars related to rampant root caries 20
years previously. The patient was in good health,
with no medical contraindications for surgery, with
excellent oral hygiene and a strong desire to restore
the area with a fixed prosthesis. Because of the
absence of posterior teeth as abutments for a con-
ventional fixed partial denture, the treatment plan
included the placement of 2 endosseous implants to
restore the area with an implant-supported fixed par-
tial denture. Radiographic and clinical examination
(Figs 1a and 1b) revealed the presence of sufficient
width but insufficient height of the alveolar ridge for
the placement of 2 implants. Consequently, it was
decided to utilize a non-resorbable titanium-rein-
forced e-PTFE membrane to coronally augment the
height of the alveolar ridge simultaneously with the
placement of the 2 implants.

The surgical procedure was performed under con-
ditions that included a sterile surgical field and instru-
ments, preoperative decontamination of the oral cav-
ity with chlorhexidine 0.2% mouthrinse (Corsodyl
Collutorio, SmithKline Beecham, Baranzate, Italy)

for 1 minute, and perioral skin disinfection with a
10% povidone-iodine solution (Betadine, The Purdue
Frederick Company, Norfolk, CT). Antibiotics were
administered (amoxicillin 500 mg, Velamox, Smith-
Kline Beecham) 2 hours preoperatively and every 6
hours postoperatively for 7 days. Local anesthesia was
produced using lidocaine 2% with epinephrine
1:100,000 (Astra, Westborough, MA). A split- to full-
thickness remote flap design was planned, and a shal-
low incision, perpendicular to bone, was made 4 mm
below the buccal mucogingival junction of the
mandibular ridge crest. Following supraperiosteal
preparation toward the ridge crest, the periosteum
was incised at the mid-crest level, and full-thickness
flaps were elevated 4 to 6 mm and reflected. Retrac-
tion sutures were placed through the lingual flap and
tied cross-arch; this established a self-maintaining flap
reflection to minimize soft tissue trauma.

After the flaps were reflected, the intrasurgical
view confirmed the presence of an alveolar process
possessing width sufficient for the placement of 2
endosseous implants, but with an extensive vertical
defect that required bone augmentation. Two ITI
implants (Institut Straumann AG, Waldenburg,
Switzerland) (length 13 mm, diameter 4 mm) were
placed following the standardized technique
described by Schroeder and associates.18 An effort
was made to place the implants in an appropriate
position from a prosthetic standpoint, based upon
previously prepared casts. After the implants were
placed in the positions of the mesial and distal roots
of the first mandibular molar, peri-implant bone
vertical defects of 4 mm and 7 mm were present at
the mesial and the distal implants, respectively (Fig
2). Perforation of the peri-implant cortical bone was
made with a small round bur to open the marrow
spaces and facilitate the access of osteogenic and
angiogenic cells involved in bone formation. A 

Fig 1a Preoperative intraoral radiograph of the edentulous
area showing vertical loss of bone.

Fig 1b Preoperative intraoral clinical view of the edentulous
area.

Fig 2 Two implants were placed in the edentulous area. Notice
the threads exposed above the ridge.
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titanium-reinforced e-PTFE membrane (Gore-Tex,
W. L. Gore, Flagstaff, AZ) was used for its ability to
combine space-maintaining and cell-occlusive prop-
erties. For these reasons, the authors decided not to
use any other space-maintaining graft material.

The membrane was bent and shaped with hemo-
stats so that the stiffer portion completely covered
the 2 implants and maintained an appropriate
corono-apical space between the implants and bone
to be created through the blood clot (Fig 3a). The
flexible portion of the membrane was trimmed and
shaped to overlap the edges of the bone for 3 to 4
mm and was intimately adapted to the bone margins
to prevent the ingrowth of gingival connective tissue.
The membrane was stabilized with 2 fixation screws
(Memphix System, Institut Straumann AG) on the
buccal cortical plate and adapted underneath the lin-
gual mucoperiosteal flap to prevent any micromove-
ment during the healing phase (Fig 3b). A horizontal
incision of the periosteum at the base of the lingual
flap was created to mobilize the flap and permit

complete coverage of the membrane without ten-
sion. Primary wound closure was obtained by hori-
zontal mattress and interrupted sutures.

A radiograph was obtained following implant
placement, showing the portion of the implants
emerging from the alveolar crest (Fig 4a). The patient
was instructed not to chew or brush in the treated
area for at least 4 weeks. Chemical plaque control
with chlorexidine 0.2% (1-minute mouthrinses 3
times a day) was instituted for the same period. The
patient was given a non-steroidal anti-inflammatory
medication (diclofenac 50 mg 3 times a day for 3 days;
Dicloreum, Alfa Wassermann, Bologna, Italy) and
instructed to apply an extraoral ice pack. The patient
was examined weekly for the first 4 weeks; since no
membrane exposure or other complication was noted
during this period, the patient was examined once a
month for the rest of the healing period.

Second-stage surgery was performed 12 months
after implant placement. Following radiographic 
monitoring of the area (Fig 4b), the site was re-entered

Fig 3a Titanium-reinforced membrane was applied to cover
both implants.

Fig 3b The membrane was secured to the bone via miniscrews.

Fig 4a Intraoral radiograph taken immediately after suture
placement.

Fig 4b Intraoral radiograph taken after 12 months of healing.
Note the presence of mineralized tissue around previously uncov-
ered areas.
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with a crestal incision and reflection of a full-thickness
flap to gain complete access to the membrane. After
the membrane was removed, it was noted that the pre-
vious vertical defect was filled with hard, bone-like tis-
sue (Fig 5). This newly formed bone-like tissue sur-
rounding the previously exposed implant threads was
covered by a thick layer (about 2 mm) of connective
tissue. The fibrous connective tissue was removed with
a sharp curette. At this time, only the most coronal
thread was partially visible, indicating growth of min-
eralized tissue around the implant surfaces that were
previously uncovered. Healing abutments were placed
without functional loading and the flaps were sutured.
The implants were then progressively loaded with
acrylic resin provisional restorations and were restored
6 months later with a fixed metal-ceramic prosthesis
(Fig 6a). A radiograph was obtained at the time of final
cementation, showing bone levels above the threads of
both implants (Fig 6b). 

The patient returned to the office 14 months
after final cementation, and a radiograph was taken.
At this time, typical incipient bone loss of about 1
mm around both implants was detected. Clinical
findings were considered to be non-significant, and
the patient reported satisfactory chewing capabili-
ties and an absence of symptoms.

DISCUSSION

Vertical ridge defects represent the most challenging
clinical situation for the proper placement of dental
implants. Resorption of the alveolar ridge in an
apicocoronal direction often prevents the placement
of implants of sufficient length and results in an
unfavorable crown-to-root ratio. In the mandible,
alveolar nerve transposition has been advocated to
increase ridge height in an apical direction and has
been utilized to place implants in atrophic posterior
areas.19 However, this procedure often results in
temporary or permanent nerve injuries. A recent
study by Nocini and colleagues20 reported partial
nerve injury in 9 of 10 subjects who received nerve
transpositioning for implant placement. Also, the
technique does not recreate a favorable crown-to-
root ratio. Onlay bone grafts provide an increase in
the height of the alveolar ridge in a coronal direc-
tion, thus allowing the placement of implants of
proper length and a more desirable crown-to-root
ratio. However, these procedures have demonstrated
a high rate of resorption of the regenerated bone
during the first 3 years, ranging from 14% to 100%
of the graft resorption, as shown by Wang and col-
leagues,21 and are associated with high morbidity.

Recently, GBR techniques utilizing a titanium-
reinforced barrier membrane as a space-maintainer
have shown promising results.22–24 Simion and

Fig 5 After the membrane was removed, a mineralized mass
was visible around the implants, reaching the heads of both
placed implants.

Fig 6a Definitive prosthesis. Fig 6b Intraoral radiograph taken at the time of final cementa-
tion.
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coworkers22 utilized titanium-reinforced mem-
branes without grafting materials to regenerate
bone vertically around 15 titanium implants. After 9
months of healing, they were able to obtain up to 4
mm of vertical regeneration. The newly formed
hard tissue, confirmed to be bone by histologic
examination, was covered by a thick layer (mean 2.1
mm) of dense connective tissue. The authors sug-
gested micromovements of the membrane during
the healing phase, incomplete blood clot stabiliza-
tion, and formation of an empty space beneath the
membrane as possible explanations for the incom-
plete bone regeneration.

Tinti and colleagues24 modified the surgical
technique by utilizing autogenous bone grafts and
titanium-reinforced membranes to provide mechan-
ical membrane support, blood clot stabilization, and
reduction of the space underneath the membrane.
After a healing period of 12 months, they were able
to obtain vertical ridge augmentation up to 7 mm
around 14 implants, with only a very thin layer of
connective tissue (less than 1 mm) covering the
regenerated bone. Tinti and Parma-Benfenati25

confirmed the predictability of the above-men-
tioned technique in a recent retrospective study
including 48 implants placed in 18 patients. Simion
and coworkers26 compared the use of autogenous
bone chips and demineralized freeze-dried bone
(DFDBA) as grafting material using the reinforced
membrane technique. Both graft materials showed
benefits for vertical augmentation procedures. The
authors reported complete vertical bone regenera-
tion, regardless of the material utilized, with the
presence of only a thin layer of connective tissue
covering the regenerated bone.

Of particular clinical interest in the present case
is the postoperative radiograph showing close prox-
imity of the mesial implant to the residual root. The
natural tooth, already treated endodontically, was
not symptomatic at any time after implant place-
ment, and the patient was able to function normally.
Radiograph angulation, tooth location, or the fact
that in reality the implant and the root were distant
enough that the periodontal ligament space was not
invaded are possible factors. Clinical findings con-
firmed the initial evaluation 14 months after final
cementation. Radiographically, incipient bone loss
was detectable around both implants. This initial
bone loss is in agreement with long-term studies on
the clinical outcome of dental implants.27

The present case report confirms the predictabil-
ity of a titanium-reinforced membrane technique
for vertical ridge augmentation around dental
implants. On both implants, a gain of up to 3 mm of
healthy, sound, mineralized tissue was seen. With a

titanium-reinforced membrane alone, vertical ridge
augmentation with complete coverage of the
exposed threads of both implants was obtained. 

CONCLUSIONS

A titanium-reinforced membrane technique com-
bined cell-occlusive and space-maintaining proper-
ties, which allowed the formation and protection of
a blood clot of appropriate dimensions and its mat-
uration into new bone. When used without a graft-
ing material, this technique provided vertical ridge
augmentation with hard tissue up to 3 mm. How-
ever, a layer of about 2 mm of dense connective tis-
sue covered the newly formed bone. In light of
recent reports, when this technique is used for
extensive vertical ridge augmentation, it would be
advisable to combine titanium-reinforced mem-
branes with autogenous bone chips or DFDBA
grafts to optimize the amount of bone regeneration.
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