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Following the extraction of a compromised tooth, the edentulous alveolar 
ridge undergoes physiologic bone remodeling, which may create a bone 
volume too deficient for implant placement. Guided bone regeneration (GBR) 
provides a predictable treatment option to increase the alveolar bone volume 
for implant placement, but a soft or hard tissue deficiency may remain even 
after this augmentation procedure has been completed. These deficiencies 
can be especially challenging in the esthetic zone, where patient expectations 
and esthetics often determine the satisfaction of the treatment outcome. This 
paper presents a case report of a xenograft bone substitute used at the second-
stage surgery and abutment insertion to provide a solution to these deficiencies 
even after the patient had undergone a GBR procedure, thus improving the 
esthetic and functional outcomes of the final implant-supported restoration. 
Int J Periodontics Restorative Dent 2023;43:23–27. doi: 10.11607/prd.6326
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The use of implant-supported den-
tal restorations have become the 
gold standard in terms of tooth re-
placement options, requiring suf-
ficient primary stability, osseointe-
gration, and appropriate hard and 
soft tissue contours in order to be 
deemed successful. After tooth ex-
traction, the alveolar ridge has been 
shown to undergo marked remodel-
ing within the first 8 weeks,1 with an 
average width reduction of 3.87 mm  
within the first 12 months.2 This al-
veolar ridge remodeling is a natural 
phenomenon exhibited in most pa-
tients after tooth extraction and will 
occasionally result in an atrophic al-
veolar ridge with an insufficient vol-
ume for implant placement. 

In order to obtain optimal es-
thetic and functional results for im-
plant placement, treatment of atro-
phic alveolar ridges has focused on 
bone augmentation procedures. 
The most common and most docu-
mented procedure for local bone 
augmentation is guided bone re-
generation (GBR), which applies a 
bone grafting material at the defec-
tive site, which is then covered and 
contained by a barrier membrane.3 
GBR has been shown to yield effec-
tive results, with a 95% success rate 
in terms of bone augmentation.4 

However, common complica-
tions of implant placement via GBR 
include membrane exposure and 
the presence of a facial concavity of 
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the peri implant tissues, particularly 
when the facial bone or the overly-
ing soft tissue is thin prior to or fol-
lowing tooth extraction.5 This defect 
often requires additional interven-
tions, using surgical techniques that 
improve the soft tissue contour of 
the implant site to avoid nonesthetic 
results,6 food impaction, and soft 
tissue irritation. 

This case report presents the 
step-by-step surgical and restor-
ative procedures for managing a 
buccal soft tissue depression at an 
implant site after a failed GBR pro-
cedure, using xenograft particulate 
bone substitute to obtain an opti-
mal soft tissue contour.  

Case Report

A 33-year-old man presented to 
the Ashman Department of Peri-
odontology and Implant Dentistry 
at the New York University College 
of Dentistry with a chief complaint 
of wanting to restore an implant that 
had been placed in a private dental 
office. The patient had a congeni-
tally missing lateral incisor and an 
impacted canine and had under-

gone treatment to extract the im-
pacted canine and replace it with an 
implant-supported restoration. The 
patient did not have any medical 
conditions and was not taking any 
medications at the time of his visit. 
Upon clinical examination, the pa-
tient exhibited an obvious soft and 
hard tissue buccal depression, even 
after a GBR and implant placement 
procedure had been performed to 
achieve the desired functional and 
esthetic results. 

The buccal depression ob-
served at the implant placement 
site was nonesthetic and resulted 
in an area that caused food impac-
tion and tissue irritation (Fig 1). To 
resolve this defect, a minimally inva-
sive xenograft placement technique 
was carried out at the second-stage 
surgery. Surgery was performed un-
der local anesthesia (2% lidocaine 
with 1:100,000 epinephrine). A mid-
crestal incision was made, extend-
ing from the maxillary left central 
incisor to the first premolar, and a 
full-thickness buccal flap was ele-
vated (Fig 2). No releasing incisions 
were made in order to preserve the 
papilla adjacent to the implant site. 
Following flap elevation, it was ob-

served that the implant was com-
pletely encased by bone and was 
well osseointegrated; however, the 
buccal bone plate was very thin, 
resulting in both hard and soft tis-
sue invagination. The defect was 
debrided of any granulation tissue, 
and a xenograft material (Bio-Oss 
small particle, Geistlich) was placed 
at the site of the buccal depression 
in conjunction with the placement of 
a healing abutment on the implant 
(Fig 3). A provisional restoration was 
fabricated chairside using the pro-
visional partial removable prosthe-
sis that had been provided to the 
patient prior to the second-stage 
surgery. An access hole was cre-
ated through the palatal aspect of 
the acrylic tooth, and the remaining  
tissue-supported pink acrylic res-
toration was removed. A tempo-
rary cylindrical abutment was then 
inserted into the access hole and 
fixed with acrylic resin to create a 
sufficient emergence profile (Fig 4). 

At the 6-month follow-up, the 
patient presented with sufficient 
improvement of the buccal contour, 
and no intraoral complications were 
reported (Fig 5). The provisional 
restoration was removed, and the 

Fig 1  (a) Facial, (b) occlusal, and (c) radiographic views at presentation, after previous GBR and implant placement procedures. 
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final screw-retained restoration was 
placed (Fig 6). 

Discussion

The present case report presents a 
minimally invasive treatment meth-
od when there is insufficient buccal 
contour within the esthetic zone, 
even after GBR and implant place-
ment procedures were performed. 
Although GBR in conjunction with 
implant placement has been well 
documented as a highly success-
ful procedure (with success rates of 
95% to 100%7), there is still variabil-

ity in terms of achieving the proper 
esthetic contour of the buccal soft 
tissue surrounding the implant. The 
morphology of the defect to be 
treated plays an important role in 
the outcome of the GBR procedure. 
These defects are often associated 
with implants placed too far buc-
cally.8 

Soft tissue grafting techniques 
have also been a popular treatment 
modality for soft tissue defects as-
sociated with implant surgery, often 
obtaining a desired contour within 
the esthetic zone. Free gingival 
grafts were initially used by perio-
dontists to correct these esthetic 

deficiencies, but the results often 
did not meet the desired qualitative 
and quantitative parameters.9 Of 
the variety of soft tissue treatment 
options, connective tissue grafting 
remains the gold standard in terms 
of obtaining adequate soft tissue 
volume. However, it entails a more 
invasive procedure than the one 
proposed in the present case report 
and is limited by the patient anato-
my at the donor site. 

To prevent the need for ad-
ditional ridge augmenting proce-
dures, Caiazzo et al proposed a 
buccal plate preservation technique 
that involved immediate implant 

Fig 2  A buccal full-thickness flap was elevated to expose the 
implant. 

Fig 4  (a) Smiling and (b) occlusal view of a chairside provisional restoration, fabricated and placed at the second stage. 

Fig 3  Xenograft particulate was placed.
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placement and preservation. The 
results of that study showed that 
performing atraumatic extraction 
with immediate implant placement 
kept the buccal plate and ridge con-
tour intact, thus providing a viable 
solution, both esthetically and func-
tionally, for implant placement in the 
esthetic zone.10 However, the proce-
dure is only applicable in ideal case 
scenarios in which there is an ade-
quate buccolingual bone dimension 
(not affected by trauma) and where 
the defect site has not suffered any 
severe bone loss due to periodontal 
disease. 

The purpose of this xenograft 
fill technique was to provide accept-
able soft tissue volume and contour 
at the second-stage surgery in cas-
es where previous GBR treatment 
had not provided adequate esthetic 
bone and soft tissue fill. Araújo et al11 
postulated that xenograft material 
can be used and incorporated into 
soft tissue without an inflammatory 
reaction, thus acting as a scaffold-
ing to increase soft tissue profiles. 
According to Steigmann et al’s12 re-
sults, bone fill may also occur when 
elevating a full-thickness flap and 
inserting a xenograft without using 
a membrane. However, the principal 

aim of the xenograft fill technique 
was to improve the soft tissue con-
tour over adequate but thin buccal 
bone surrounding an implant that 
was well osseointegrated.

Achieving an ideal esthetic 
buccal contour of the soft tissues 
surrounding an implant has been 
a prevalent problem and has been 
addressed by a multitude of dif-
ferent surgical and prosthetic pro-
cedures. Soft tissue grafting may 
present a viable solution with similar 
results in terms of soft tissue hori-
zontal dimension.13 However, these 
techniques are more invasive and 
costly than the technique used in 
the present case report. 

Conclusions

The current case report demon-
strated a successful outcome using 
a xenograft fill technique in a pa-
tient with high esthetic demands in 
a site with an inadequate soft tissue 
contour. The step-by-step surgical 
treatment showed an alternative 
way to rebuild soft tissue while mini-
mizing the postoperative risks, com-
plications, and morbidity seen with 
other surgical techniques. Never-

theless, more studies and random-
ized controlled trials are necessary 
to confirm the present results. 

Acknowledgments

The authors declare no conflicts of interest. 

References 

1.	 Araújo MG, Lindhe J. Dimensional ridge 
alterations following tooth extraction. 
An experimental study in the dog. J Clin 
Periodontol 2005;32:212–218.

2.	 Van der Weijden F, Dell’Acqua F, Slot 
DE. Alveolar bone dimensional changes 
of post-extraction sockets in humans: 
A systematic review. J Clin Periodontol 
2009;36:1048–1058.

3.	 Khojasteh A, Kheiri L, Motamedian SR, 
Khoshkam V. Guided bone regenera-
tion for the reconstruction of alveolar 
bone defects. Ann Maxillofac Surg 
2017;7:263–277.

4.	 Chappuis V, Rahman L, Buser R, Janner 
SFM, Belser UC, Buser D. Effectiveness 
of contour augmentation with guided 
bone regeneration: 10-year results. J 
Dent Res 2018;97:266–274.

5.	 Kois JC. Predictable single tooth 
peri-implant esthetics: Five diagnos-
tic keys. Compend Contin Educ Dent 
2004;25:895–896, 898.

6.	 Jonker BP, Wolvius EB, van der Tas JT, 
Tahmaseb A, Pijpe J. Esthetics and 
patient-reported outcomes of implants 
placed with guided bone regeneration 
and complete native bone: A prospec-
tive controlled clinical trial. Int J Oral 
Maxillofac Implants 2020;35:406–414.

Fig 5  Occlusal view of the site at 6 months, 
prior to placement of the final restoration. 

Fig 6  (a) Facial and (b) occlusal views of the final restoration and buccal contour 6 months 
after the second stage. 

a b

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示

User
螢光標示



27

Volume 43, Number 1, 2023

7.	 Benic GI, Hämmerle CH. Horizontal 
bone augmentation by means of guid-
ed bone regeneration. Periodontol 
2000 2014;66:13–40.

8.	 Nibali L, Sultan D, Arena C, Pelekos G, 
Lin GH, Tonetti M. Periodontal infra-
bony defects: Systematic review of  
healing by defect morphology following 
regenerative surgery. J Clin Periodontol 
2021;48:100–113.

9.	 Zuhr O, Bäumer D, Hürzeler M. The 
addition of soft tissue replacement 
grafts in plastic periodontal and im-
plant surgery: Critical elements in de-
sign and execution. J Clin Periodontol 
2014;41(suppl 15):s123–s142.

10.	 Caiazzo A, Brugnami F, Galletti F, Mehra 
P. Buccal plate preservation with imme-
diate implant placement and provision-
alization: 5-year follow-up outcomes. J 
Maxillofac Oral Surg 2018;17:356–361.

11.	 Araújo M, Linder E, Lindhe J. Effect of 
a xenograft on early bone formation 
in extraction sockets: An experimental 
study in dog. Clin Oral Implants Res 
2009;20:1–6.

12.	 Steigmann M, Salama M, Wang HL. 
Periosteal pocket flap for horizontal 
bone regeneration: A case series. Int J 
Periodontics Restorative Dent 2012;32: 
311–320.

13.	 Cairo F, Barbato L, Tonelli P, Batalocco 
G, Pagavino G, Nieri M. Xenogeneic 
collagen matrix versus connective tissue 
graft for buccal soft tissue augmenta-
tion at implant site. A randomized, con-
trolled clinical trial. J Clin Periodontol 
2017;44:769–776.

© 2023 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER. 




