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Abstract

Guided bone regeneration (GBR) technique was developed to increase the
bone volume in deficient implant sites. The aim of the present case-report was
to evaluate the outcome up to an 8-year follow-up, of a mandibular bilateral
alveolar ridge augmentation by means of horizontal and vertical GBR, in order to
obtain a proper amount of bone around dental implants placed simultaneously

with the alveolar ridge reconstruction. In both surgical sites, a 1:1 mixture
of demineralized bovine bone mineral (DBBM) and autologous bone was
used in association with a bioabsorbable collagen membrane or with a non-
resorbable titanium reinforced e-PTFE membrane when horizontal or vertical
regeneration were respectively needed. Clinical and radiological assessments
were conducted once a year during the follow-up period up to 8 years. Results
were comparable with those reported in the current available literature. A higher
marginal bone resorption was radiographically observed after the first year
of functional loading, whereas at the following examinations all the implants
showed no further crestal bone loss.
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and any soft tissues remaining on the crest were debrided with a
surgical curette. Depending on the amount of the residual crestal
bone height and width, a simultaneous approach was chosen for
implant placement. Dental implants were placed in a prosthetically

Case Presentation

A 62 year-old male patient came to our attention presenting a
posterior bilateral mandibular partial edentulism, requiring bone
regeneration procedures due to an alveolar ridge resorption, for

implant placement purposes. Pre-operative clinical (Figures 1 and
2) and radiological examinations (Figure 3) were used to assess the
morphology of the alveolar ridge and to identify the inferior alveolar
nerve anatomical course. Presurgical medication consisted of a
0.2% chlorhexidine digluconate mouth rinse and an extraoral scrub
with a povidone-iodine solution. A sedative premedication was
orally administered before the surgery. Local anaesthesia consisted
of 4% articaine with epinephrine 1:100,000 infiltrations. For each
mandibular side, a midcrestal full-thickness incision was made,
and vertical releasing incisions were used to allow for a wide flap
basis as well as sufficient access to the defective ridge area. Buccal
and lingual flaps were reflected, the bone ridge was examined

Figure 3: Preoperative evaluation orthopantomograph. In both sides, the
upper cortical of the mandibular canal has been highlighted with a yellow line,
while the mental foramen has been indicated with a yellow arrow.

Figure 1: Pre-surgical view on the right side.
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ideal position simultaneously with the regenerative technique. Two
Camlog® Screwline (Camlog Biotechnologies, Basel, Switzerland)
with 3.8 mm and 4.3 mm diameters and 11 mm length were placed
at the bone level on the left side (Figure 4), whereas two Camlog®
Screwline with 4.3 mm diameter and 9 mm length were placed on
the right side and were left to protrude 3-4 mm from the top of the
bone surface, due to an insufficient vertical height (Figure 5). The
cortical bone plate was perforated with a round bur in order to expose
the medullary spaces and stimulate bleeding, allowing access of the
cells from the bone and bone marrow to the area of regeneration.
Subsequently a 1:1 ratio mixture of demineralized bovine bone
mineral (DBBM) (Bio-Oss, Geistlich AG, Wolhusen, Switzerland)
and autogenous bone chips harvested from the retromolar region was
placed in the defect area around the implants on both sides. On the
left a horizontal regeneration was performed, with a bioabsorbable
collagen membrane (Bio-Gide, Geistlich AG, Wolhusen, Switzerland)
adapted onto the crestal bone protecting the graft (Figure 6), while
on the right side a vertical reconstruction was carried out through
a titanium-reinforced e-PTFE Gore-Tex membrane (W. L. Gore &

Figure 4: Dental implants placement on the left side. Horizontal regeneration
was required to obtain an adequate bone volume.

Associates, Inc., Flagstaff, AZ, USA) fixed on the buccal and lingual
aspect with cortical pins over the defect (Figure 7). The membranes
were contoured and trimmed in order to extend 3 to 4 mm laterally
from the bone margin of the defects (Figure 8 and 9). This allowed
undisturbed bone regeneration without the interference of competing
soft tissue. A horizontal periosteal-releasing incision was made in
both sides to allow for an adequate flap mobilization so that a tension-
free primary wound closure could be obtained by means of horizontal
mattress and single interrupted stitches. The patient underwent an
antibiotic prophylactic treatment starting 1 day before surgery and
then twice daily for 1 week (Amoxicillin/Clavulanate, Augmentin,
GlaxoSmithKline, Brentford, UK). After the surgery, an anti-
inflammatory agent (Ketoprofen, Orudis, Aventis Pharma, Origgio,
Varese, Italy) was prescribed for 1 week. The patient was instructed
to rinse twice daily with a 0.2% chlorhexidine solution and to refrain
from mechanical plaque removal in the surgical area for 1 week.
Sutures were removed 10-14 days after surgery. After a healing period
of 6 months, all implants achieved successful integration. A partial
thickness flap was made on the left side to uncover the implants and
to place the healing abutments. A full thickness flap was contrariwise
performed on the right side to remove the e-PTFE membrane before

Figure 5: Dental implants placement on the right side. Vertical regeneration

Figure 7: GBR with Titanium-reinforced e-PTFE Gore-Tex membrane
combined with a mixture of autologous bone and DBBM graft in a 1:1 ratio.

was needed around the exposed threads.

Figure 6: GBR with a bioabsorbable collagen membrane combined with a
mixture of autologous bone and DBBM graft in a 1:1 ratio.

Figure 8: Placement of the bioabsorbable collagen membrane over the
grafted area.

Figure 9: Titanium-reinforced e-PTFE Gore-Tex membrane fixation with
cortical pins on the lingual and buccal aspect.
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screwing the healing abutments. Temporary crowns were placed
after a 3 weeks healing period and were left in place for 6 months
to modify and condition the soft tissue shape and contour. At the
end of the restoration, four zirconia abutment and metal free zirconia
dental crowns were placed to restore the missing teeth (Figures 10
and 11). After the final prosthetic restoration, patient was registered
in a maintenance program consisting of recalls for professional oral
hygiene and clinical evaluation every 6 months. A radiological follow-
up evaluation with periapical X-rays and orthopantomographs was
conducted once a year.

All implants were placed with an adequate primary stability
and the healing proceeded without neither major complications
nor mucosal dehiscences and exposures of the membranes. Upon
raising the flaps for re-entry surgery, in both sides the regenerated
area appeared as mineralized bone tissue, and implants were
clinically stable. An integration of the DBBM particles into the newly
formed bone was observed. The bone volume following regeneration
was satisfactory on the buccal and lingual aspect of the ridge. The
radiographic appearance demonstrated an increased osseous healing
over the bone defect during the 6 months healing period. No remnants
of the collagen membrane could be detected at the re-entry surgery
on the left side. A thick layer of periosteum-like tissue was found
on top of the newly formed bone, possible remnants of the partly
resorbed membrane. At e-PTFE membrane removal and abutment
connection on the right side, the membrane was found in proper
position and well integrated with the underlying tissue. A regenerated
tissue, clinically similar to bone, was observed surrounding the
implant heads. A thin soft tissue layer was present between the
membrane and the regenerated bone-like tissue. Six months after the
placement, all implants were well integrated as demonstrated by the
clinical measurements regarding the soft tissue and by radiographic
analysis regarding the bone, and were subsequently prosthetically
loaded. After a 8 years follow-up, implants showed a survival and
success rate of 100% according to Albrektsson et al. criteria, namely
immobility, absence of peri-implant radiolucency, and marginal
bone loss not exceeding 1.5 mm after the first year of loading and up
to 0.2mm yearly. An implant was considered survived if it was still
physically in the mouth during the clinical evaluation [1]. A higher
marginal resorption was radiographically observed after the first
year of functional loading, whereas at the following examinations, all
the implants showed no further crestal bone loss (Figure 12). At the
last recall, the patient referred satisfactory function of the implant-
supported prostheses, with no clinical signs of peri-implant tissue
inflammation and suppuration (Figures 13 and 14).

Discussion

In the present case-report, barrier membranes were used to
physically protect the graft isolating the bone defect from the overlying
soft tissue, obtaining an adequate amount of bone circumferentially
around the exposed threads simultaneously with implants insertion.

The use of articaine deserves some words to be spent. Indeed,
evidence suggests that it is the local anaesthetic agent that best
diffuses within soft and hard tissues. Furthermore, the quicker onset
and shorter elimination time associated with no relevant side effects
or gross toxicity make this molecule the drug of choice in dentistry
when local anaesthesia is needed [2,3].

Figure 11: Definitive zirconia crowns on the right side.

Figure 12: Radiological 8-years follow up orthopantomograph.

Figure 13: Clinical 8-years follow-up evaluation of the definitive restoration
on the left side.

Figure 14: Clinical 8-years follow-up evaluation of the definitive restoration
on the right side.
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The results pointed out that the combination of DBBM and
autologous bone, grafted under a collagen or an e-PTFE membrane,
may be respectively used when horizontal and vertical bone
augmentation was respectively needed. As a matter of fact, in both
surgical techniques, the survival and success rate were 100% over
an 8-year follow-up. Non-resorbable membranes were frequently
applied to have a total control over the resorption rate [4], however
main drawbacks were an extensive surgical site needed for membrane
removal and frequent soft tissue dehiscences and membrane
exposures allowing for bacterial contamination and infection of
the area intended for regeneration, jeopardizing the osteogenesis
[5,6]. In literature, several advantages of collagen, including the
haemostasis, the weak immunogenicity, the easy manipulation, the
presence of a direct effect on bone formation [7] and the capacity to
augment the width of the tissue [8], have been cited. In addition to
the fact that soft tissue dehiscences seemed to be less frequent when
using resorbable compared with non-resorbable membranes, other
advantages included the absence of extensive raising of flaps needed
for membrane removal, the absence of exposure of the regenerated
bone in the apical areas, and a reduction of the patient morbidity.
The clinical outcome reported in the present study confirmed the
evidence that the use of both type of membranes may be suitable in
case of alveolar ridge reconstruction, however resorbable membranes
could be preferred in case of horizontal bone regeneration while non-
resorbable membranes are essential when vertical bone regeneration
is needed. It is demonstrated that the application of the principles
of GBR using both resorbable and non-resorbable membranes for
the treatment of peri-implant bone defects could render long-term
predictable results, both in terms of implant survival and maintenance
of marginal bone levels [9-11]. Possible advantages include the
absence of the re-entry surgery for non-resorbable membranes
removal, with a less discomfort for the patient, decreasing the time
necessary to finalize the rehabilitation. Furthermore, the implants
could serve as tending screws, providing a stable support for the
membrane over the defect. One of the main drawbacks when a one-
stage approach is preferred, is related to the membrane exposure
during the healing time, which may lead to a complete loss of the graft
and the implants if the clinical situation is not correctly managed with
a pharmacological and surgical approach.

Grafting the defect with autogenous bone particles combined with
xenografts could supposedly reduce the defect volume and prevent
the blood clot shrinkage stabilizing it. Furthermore, space-making
properties belonging to bone substitutes associated with a satisfactory
resistance to resorption following placement into bony defects, could
stimulate new bone formation and provide a support especially when
slowly resorbable membranes are applied, avoiding their collapse
into large defects [12,13]. In the present surgical procedure, a 1:1
ratio of autogenous particulated graft combined with DBBM was
used to regenerate bone simultaneously with implant placement in
both procedures. The newly formed tissue appeared macroscopically
similar to the native bone with DBBM particles well integrated in the
remodelled bone with no differences between non-resorbable and
resorbable membrane. In the present case-report, the medium-term
survival of zirconia abutments in posterior regions was comparable
with that of titanium abutments, as recently reported by Lops et al.
[14]. The application of implant-supported zirconia-based crowns

has proven to be a satisfactory treatment option, as supported by the
high cumulative survival rates reported in literature [15]. Finally, the
supportive care of the peri-implant tissues need to be highlighted. A
clear understanding of the signs of peri-implant disease recurrence
is crucial so that early and definitive action can be taken to prevent
further clinical attachment and bone loss around implants, which
might otherwise go unnoticed until advanced stages, jeopardizing the
success of the implant prosthetic rehabilitation [16].

Conclusions

Dental implants placed simultaneously with GBR procedures
using resorbable or non-resorbable membranes reveal a high survival
rate, and may be considered a safe and predictable therapy over a
long-term follow-up time. Future developmental efforts have to be
taken to improve the performance of the resorbable membranes also
at later stages.

Conflict of Interests

The authors declare that the work was performed without
receiving any financial support from any third party. The article
is free of all conflict of interest. On behalf of all co-authors, the
corresponding author shall bear full responsibility for the submission
and confirm that all co-authors have reported any potential conflicts.

References

1. Albrektsson T, Zarb G, Worthington P, Eriksson AR. The long-term efficacy
of currently used dental implants: a review and proposed criteria of success.
Int J Oral Maxillofac Implants 1986; 1: 11-25.

2. Vree TB, Gielen MJ. Clinical pharmacology and the use of articaine for local
and regional anaesthesia. Best Pract Res Clin Anaesthesiol 2005; 19: 293-
308.

3. Kammerer PW, Palarie V, Daublander M, Bicer C, Shabazfar N, et al.
Comparison of 4% articaine with epinephrine (1:100,000) and without
epinephrine in inferior alveolar block for tooth extraction: double-blind
randomized clinical trial of anesthetic efficacy. Oral Surg Oral Med Oral
Pathol Oral Radiol 2012; 113: 495-499.

4. Jensen OT, Greer RO Jr, Johnson L, Kassebaum D. Vertical guided bone-
graft augmentation in a new canine mandibular model. Int J Oral Maxillofac
Implants 1995; 10: 335-344.

5. Simion M, Baldoni M, Rossi P, Zaffe D. A comparative study of the
effectiveness of e-PTFE membranes with and without early exposure during
the healing period. Int J Periodontics Restorative Dent 1994; 14: 166-180.

6. Zitzmann NU, Naef R, Scharer P. Resorbable versus nonresorbable
membranes in combination with Bio-Oss for guided bone regeneration. Int J
Oral Maxillofac Implants 1997; 12: 844-852.

7. Rothamel D, Schwarz F, Sculean A, Herten M, Scherbaum W, et al.
Biocompatibility of various collagen membranes in cultures of human PDL
fibroblasts and human osteoblast-like cells. Clin Oral Implants Res 2004; 15:
443-449.

8. Pitaru S, Tal H, Soldinger M, Noff M. Collagen membranes prevent apical
migration of epithelium and support new connective tissue attachment during
periodontal wound healing in dogs. J Periodontal Res 1989; 24: 247-253.

9. Blanco J, Alonso A, Sanz M. Long-term results and survival rate of implants
treated with guided bone regeneration: a 5-year case series prospective
study. Clin Oral Implants Res 2005; 16: 294-301.

10. Simion M, Jovanovic SA, Tinti C, Benfenati SP. Long-term evaluation
of osseointegrated implants inserted at the time or after vertical ridge
augmentation. A retrospective study on 123 implants with 1-5 year follow-up.
Clin Oral Implants Res 2001; 12: 35-45.

11. Jung RE, Fenner N, Hammerle CH, Zitzmann NU. Long-term outcome of

Submit your Manuseript | www.austinpublishinggroup.com

J Dent App 1(6): id1026 (2014) - Page - 0103


http://www.ncbi.nlm.nih.gov/pubmed/3527955
http://www.ncbi.nlm.nih.gov/pubmed/3527955
http://www.ncbi.nlm.nih.gov/pubmed/3527955
http://www.ncbi.nlm.nih.gov/pubmed/15966499
http://www.ncbi.nlm.nih.gov/pubmed/15966499
http://www.ncbi.nlm.nih.gov/pubmed/15966499
http://www.ncbi.nlm.nih.gov/pubmed/22676931
http://www.ncbi.nlm.nih.gov/pubmed/22676931
http://www.ncbi.nlm.nih.gov/pubmed/22676931
http://www.ncbi.nlm.nih.gov/pubmed/22676931
http://www.ncbi.nlm.nih.gov/pubmed/22676931
http://www.ncbi.nlm.nih.gov/pubmed/7615330
http://www.ncbi.nlm.nih.gov/pubmed/7615330
http://www.ncbi.nlm.nih.gov/pubmed/7615330
http://www.ncbi.nlm.nih.gov/pubmed/7928132
http://www.ncbi.nlm.nih.gov/pubmed/7928132
http://www.ncbi.nlm.nih.gov/pubmed/7928132
http://www.ncbi.nlm.nih.gov/pubmed/9425767
http://www.ncbi.nlm.nih.gov/pubmed/9425767
http://www.ncbi.nlm.nih.gov/pubmed/9425767
http://www.ncbi.nlm.nih.gov/pubmed/15248879
http://www.ncbi.nlm.nih.gov/pubmed/15248879
http://www.ncbi.nlm.nih.gov/pubmed/15248879
http://www.ncbi.nlm.nih.gov/pubmed/15248879
http://www.ncbi.nlm.nih.gov/pubmed/2528624
http://www.ncbi.nlm.nih.gov/pubmed/2528624
http://www.ncbi.nlm.nih.gov/pubmed/2528624
http://www.ncbi.nlm.nih.gov/pubmed/15877749
http://www.ncbi.nlm.nih.gov/pubmed/15877749
http://www.ncbi.nlm.nih.gov/pubmed/15877749
http://www.ncbi.nlm.nih.gov/pubmed/11168269
http://www.ncbi.nlm.nih.gov/pubmed/11168269
http://www.ncbi.nlm.nih.gov/pubmed/11168269
http://www.ncbi.nlm.nih.gov/pubmed/11168269
http://www.ncbi.nlm.nih.gov/pubmed/22697628

Poli PP Austin Publishing Group

implants placed with guided bone regeneration (GBR) using resorbable and 14. Lops D, Bressan E, Chiapasco M, Rossi A, Romeo E. Zirconia and titanium
non-resorbable membranes after 12-14 years. Clin Oral Implants Res 2013; implant abutments for single-tooth implant prostheses after 5 years of function
24:1065-1073. in posterior regions. Int J Oral Maxillofac Implants 2013; 28: 281-287.

12. Hammerle CH, Chiantella GC, Karring T, Lang NP. The effect of a 15. Larsson C, Wennerberg A. The clinical success of zirconia-based crowns: a
deproteinized bovine bone mineral on bone regeneration around titanium systematic review. Int J Prosthodont 2014; 27: 33-43.

dental implants. Clin Oral Implants Res 1998; 9: 151-162. .
16. Shumaker ND, Metcalf BT, Toscano NT, Holtzclaw DJ. Periodontal and

13. Camelo M, Nevins ML, Schenk RK, Simion M, Rasperini G, et al. Clinical, periimplant maintenance: a critical factor in long-term treatment success.
radiographic, and histologic evaluation of human periodontal defects treated Compend Contin Educ Dent. 2009; 30: 388-390, 392,394 passim; quiz 407,
with Bio-Oss and Bio-Gide. Int J Periodontics Restorative Dent 1998; 18: 321- 418.

331.
J Dent App - Volume 1 Issue 6 - 2014 Citation: Beretta M, Poli PP, Bassi G and Maiorana C. Vertical and Horizontal Guided Bone Regeneration around
ISSN : 2381-9049 | www.austinpublishinggroup.com Endosseous Dental Implants: An 8-Year Follow-Up Clinical Case-Report. J Dent App. 2014;1(6): 100-104.

Poli et al. © All rights are reserved

Submit your Manuscript | www.austinpublishinggroup.com J Dent App 1(6): id1026 (2014) - Page - 0104


http://www.ncbi.nlm.nih.gov/pubmed/22697628
http://www.ncbi.nlm.nih.gov/pubmed/22697628
http://www.ncbi.nlm.nih.gov/pubmed/22697628
http://www.ncbi.nlm.nih.gov/pubmed/10530129
http://www.ncbi.nlm.nih.gov/pubmed/10530129
http://www.ncbi.nlm.nih.gov/pubmed/10530129
http://www.ncbi.nlm.nih.gov/pubmed/12693419
http://www.ncbi.nlm.nih.gov/pubmed/12693419
http://www.ncbi.nlm.nih.gov/pubmed/12693419
http://www.ncbi.nlm.nih.gov/pubmed/12693419
http://www.ncbi.nlm.nih.gov/pubmed/23377075
http://www.ncbi.nlm.nih.gov/pubmed/23377075
http://www.ncbi.nlm.nih.gov/pubmed/23377075
http://www.ncbi.nlm.nih.gov/pubmed/24392475
http://www.ncbi.nlm.nih.gov/pubmed/24392475
http://www.ncbi.nlm.nih.gov/pubmed/19757733
http://www.ncbi.nlm.nih.gov/pubmed/19757733
http://www.ncbi.nlm.nih.gov/pubmed/19757733
http://www.ncbi.nlm.nih.gov/pubmed/19757733

	Title
	Abstract
	Case Presentation
	Discussion
	Conclusions
	Conflict of Interests
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13
	Figure 14

