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Aim
Background: Immediate implant placement is a popular treatment modality among dental surgeons for the treatment of tooth loss. However, due to 
the higher esthetic risks for this procedure, some strategies have been proposed to reduce this risk. The present case report shows the substitution 
of a maxillary central incisor with root resorption by an immediate implant and placement of biomaterials. Case description: A 34-year-old female 
reported avulsion of #9 when she was 13 years old. A Computerized tomography scan showed substitution root resorption on #9. An immediate 
implant was planned for that site. The space between the implant surface and the labial osseous wall was filled with Deproteinized Bovine Bone 
(DBB). Next, the coronal aspect of the socket was sealed with collagen matrix. At second stage surgery, a provisional screw-retained crown was 
fabricated and delivered. The definitive crown was delivered 5 months later.

Conclusion: The esthetic results at the immediate and the 18-month follow-up were very pleasing, showing maintenance of the peri-implant bone 
and gingival-like tissues. Clinical significance: Immediate implant placement in the anterior maxilla with adjunct bone grafting can be a successful 
procedure.
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Background
Dental implant placement can be classified in relation to the timing 

after tooth extraction: [1] Type 1 or immediate placement, implant 
placed in extraction sockets; type 2 or early, implant placed after 
gingiva-like tissue coverage of the socket; type 3 or early with partial 
bone healing, after significant clinical and/or radiographic bone 
fill of the socket; and, type 4 or late, implant placed in a repaired 
extraction site [1]. Interest has increased in the treatment outcomes 
of type 1 and type 2 implant placement protocols, especially in the 
anterior maxilla [2].

Immediate implant placement gained acceptance among clinicians 
and patients, due to its shorter treatment time, fewer surgical 
procedures, and similar survival rate when compared to delayed 
placement [3]. However, extraction and replacement of single dental 
implants in the esthetic zone remains a challenging procedure. 
Alveolar bone resorption after exodontia causes dimensional changes 

to the alveolar ridge that affect the buccal aspect of the socket with 
greater intensity [4,5]. Flapless approach is recommended to preserve 
the blood supply to the facial bone and to favor soft tissue healing 
as well as increase patient comfort when performing immediate 
implant placement [6]. However, a flapless approach can result in an 
unesthetic restoration if peri‐implant mucosal recession is present 
[2]. Alternatively, simultaneous use of barrier membranes [7], bone 
replacement grafts [4], and/or soft tissue grafts [8] have been reported 
to counter balance the physiologic bone resorption and to limit bone 
volume loss.

Gingival grafts have been used to close the alveolar socket and 
enhance the soft tissues prior [9] or simultaneous to immediate 
implant placement [10,11] Gingival grafting at the time of immediate 
implant placement, in addition to socket grafting using a bovine-
derived bone substitute, may improve soft tissue healing six weeks 
post-exodontia [12].
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The choice between epithelial connective tissue grafts vs. porcine 
collagen matrix may depend on several variables, such as tissue 
phenotype, size of the defect, clinician’s expertise, and the patient’s 
preference. The use of porcine collagen matrix as an adjunct to ridge 
preservation procedures using Deproteinized Bovine Bone (DBB) 
may be an acceptable alternative to epithelial connective tissue graft, 
reducing surgical time and patient morbidity [13].

Thus, the objective of the present clinical case was to compare 
the contours of the peri-implant soft tissue immediately and at the 
18-month follow-up of immediate dental implant placement combined 
with ridge preservation using a DBB bone chips and porcine collagen 
matrix.

Technique
Following the initial screening, clinical and tomographic 

comprehensive exams were undertaken by the surgical and restorative 
providers. The patient had acceptable contours of the soft tissues of 
tooth #9, however, the crown showed a dark shade (Figure 1). Clinical 
exam showed acceptable ridge dimensions for implant placement, 
which had to be confirmed with Cone Beam Computerized 
Tomography scan (CBCT) (Figure 2). A CBCT showed extensive root 
resorption for #9, however it still showed sufficient buccal, palatal and 
apical bony tissue, enabling immediate implant placement (Figure 3). 
All surgical procedures were conducted under local an aesthesia. A 
surgical guide was prepared and the surgery schedule. Five-hundred 
milligrams of amoxicillin was prescribed every 8 hours for 7 days, 
starting 1 day prior to the scheduled surgery. The Patients rinsed 
with 0.2% chlorhexidine solution for 2 minutes prior to anesthesia. A 
minimally traumatic flapless extraction was performed. A bone level 
implant (3,3 × 12mm; Straumann AG, Basel, Switzerland) was placed 
following the manufacturer’s recommendations. During the implant 
site osteotomy care was taken to promote ideal implant primary 
stability placement for a future screw‐retained crown. In addition, 
care was taken to avoid damage to the buccal socket wall. The palatal 
and apical bone was engaged by the implant in a correct restoratively 
driven 3‐dimensional position. The implant was positioned in the 
cingulum aspect of the extracted tooth (Figure 4). The peri-implant 
soft tissues were maintained post-extraction of #9 (Figure 5).

The gap between the implant and the inner aspect of the buccal 
socket wall was filled with DBB particles (Bio‐Oss®, Geistlich Pharma 
AG, Wolhusen, Switzerland) (Figure 6). Next, the coronal margins of 
the soft tissues were de-epithelized and the graft particles were covered 
with a porcine collagen matrix (Mucograft Seal®, Geistlich Pharma 
AG, Wolhusen, Switzerland) (Figure 7). The flap was repositioned 
to obtain tension‐free closure and an “x” suture was made with a 4-0 
cromic gut thread to secure the collagen matrix placed to cover the 
particular xenograft (Figure 8). Post-operative instructions included 
chlorhexidine rinses twice daily, for a period of 2 weeks and antibiotic 
therapy with amoxicillin for 1 week. Ibuprofen 400 mg was prescribed 
for pain control. A provisional bridge was fabricated and cemented to 
the adjacent teeth post-operatively (Figure 9).

Three months post-operatively, a screw-retained interim restoration 
was fabricated using stock provisional teeth (Figure 10). Next, a final 
implant transfer open-tray impression was made by means of polyether 
material. The open tray impression coping was customized with flow 
composite resin to transfer the position of the soft tissues to the master 
cast (Figure 11). The patient was satisfied with the provisionalization 
of #9i (Figure 12).

The patient used the provisional for 5 months when she returned 
to the office for treatment planning the final restorations. After 

removal of the provisional for #9i, the peri-implant tissue architecture 
was clinically healthy and with sufficient volume (Figure 13) for an 
esthetically acceptable result. After various treatment options were 
presented to the patient, she chose an all-ceramic zirconia crown 
for #8, due to its dark shade. Individualized CAD/CAM zirconia 
abutment (Lava Plus High Translucency Zirconia Build up for 
two‐piece abutment, 3M ESPE, St. Paul, MN, USA) was used as the 
framework (Figure 14) and then directly veneered with a feldspathic 
porcelain (VitablocsTrilux forte, VITA Zahnfabrik, Bad Sackingen, 
Germany). The zirconia was not veneered in the emergence profile 
area to optimize biocompatibility. The veneered abutment was extra 
orally cemented on a titanium base (Variobase, Straumann. AG, Basel, 
Switzerland) using a composite resin cement (Panavia 21®, Kuraray 
Medical Inc., Osaka, Japan). The structures were then torqued to the 
correponding implant following the manufacturer’s recommendations. 
The patient was satisfied with the final esthetic result. The #9i showed 
very similar peri-implant tissue architecture when compared to the 
periodontal tissues for #8 (Figures 15 and 16).

At the 18-month follow-up visit, there were no prosthetic 
complications and the peri-implant tissues were stable. Patient 
presented acceptable oral hygiene and no chief complaints. She was 
very satisfied with the esthetics. An adequate emergence profile and 
dimensions of papillae were obtained (Figure 17).

Discussion
After tooth loss, the edentulous alveolar ridge volume decreases, 

especially on the buccal aspect, resulting in a palatal and lingual 
shift of the residual crest [14-17]. Clinicians must be aware of this 
physiological process as it may compromise future implant placement 
or conventional prosthetic restorations for rehabilitation of the site 
[18]. This case report shows a successful esthetic result with the socket 
seal technique. In addition, there was minimal shrinkage of the soft 
and hard tissues in both horizontal and vertical dimensions.

Although many studies have investigated healing and remodeling 
in the buccal socket wall after immediate implant placement, the 
reported results have been characterized by their heterogeneity, such 
as lack of standardization in the preclinical methods, of surgical 
protocols, implant systems and probably the inherent variability in 
the biological wound-healing process of the socket [19]. Buccal bone 
height reduction of approximately 2.2 mm has been reported after 
a 3-month healing [20], while a similar study showed 0.8 mm [21]. 
Similar results have been reported previously in cases of immediate 
and early implant placements [22-24]. Implant diameter and implant 
position, 7 the thickness of the buccal bone plate [25], flapless versus 
flapped surgical intervention [26], or the use of biomaterials filling the 
gap [27] are known factors that may influence the vertical resorption of 
the socket’s buccal bony wall. Nevertheless, some studies have shown 
that immediate implant placement does not prevent post-extraction 
bone remodeling [20,28]. Single‐tooth implants placed in the anterior 
maxilla with either an immediate or early placement protocol showed 
100% survival rate for both groups at the 1‐year follow‐up visit [29].

DBB grafts have shown low resorption rate, being appropriate for 
ridge preservation procedures [5,12,30]. The use of DBB (BioOss®, 
Geistlich Pharma AG, Wolhusen, Switzerland) bone chips along with 
a membrane placed with an immediate transmucosal implants may 
offer an advantage in areas with high esthetic demands [28,31]. This 
case report shows a slow-rate resorption DBB graft (BioOss®, Geistlich 
Pharma AG, Wolhusen, Switzerland) with a resorbable porcine collagen 
matrix (Bio‐Gide®, Geistlich Pharma AG, Wolhusen, Switzerland) for 
guided bone regeneration, which proved to be effective in maintaining 
the esthetic results.
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Figure 1: Frontal view of the maxillary teeth. Note presence of dark 
shade for teeth #8 & 9.

Figure 2: Occlusal view post-extraction of #9. Note present of 
acceptable ridge width for placement of an implant. Soft tissue 
contours were maintained.

Figure 3: CBCT scan showing extensive root resorption for #9, 
however there is sufficient buccal, palatal and apical bony tissue, 
enabling immediate implant placement.

Figure 4: Occlusal view of the implant placed for site #9. Note palatal 
approach of the implant on the anatomical cingulum of the extracted 
tooth in order to facilitate the prothetic rehabilitation.

Figure 5: Frontal view of the immediately placed implant for #9 sites. 
Note maintenance of the architecture of the peri-implant soft tissues.

Figure 6: The gap between the implant and the inner aspect of the 
buccal socket wall was filled with DBB particles.
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Figure 7: Aporcine collagen matrix was placed to cover the coronal 
aspect of the socket.

Figure 8: An “x” suture was made with a 4-0 cromic gut thread to 
secure the collagen matrix placed to cover the particular xenograft.

Figure 9: Immediate post-operative frontal view of the maxillary 
teeth. A provisional bridge was fabricated and cemented to the 
adjacent teeth post-operatively.

Figure 10: Frontal view of #9i. Three month post-operative frontal view 
of #9. Note maintenance of the peri-implant soft tissue architecture.

Figure 11: Frontal view of #9i. The open tray impression coping was 
customized with flow composite resin to transfer the position of the 
soft tissues to the master cast.

Figure 12: Esthetic result after provisionalization of #9i.
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Figure 13: 5-month post provisionalization. After removal of the 
provisional for #9i, note the peri-implant tissue architecture is 
clinically healthy and with sufficient buccal-palatal volume for an 
esthetically pleasing restoration.

Figure 14: Frontal view of the anterior maxilla. Note that #9i received 
a CAD/CAM zirconia abutment. Note the presence of mesial and 
distal papilla-like peri-implant tissues for #9i.

Figure 15: Frontal view of the maxillary teeth. Note very similar peri-
implant tissue architecture for #9i when compared to the periodontal 
tissues for #8.

Figure 16: Frontal view of the patient’s smile at the 18-month follow-
up. Note the homogenous esthetics obtained by the directly veneered 
feldspathic porcelain crown for #8 and the veneered abutment for 
#9i.

Figure 17: Frontal view of the 18-month follow-up visit. Note an 
adequate emergence profile and dimensions of papillae.

Furthermore, the literature suggests the use of barrier membranes 
and/or soft tissue grafts to mitigate ridge reduction; however, these 
data are inconclusive [32,5]. Ridge preservation using Free Gingival 
Punch Graft (FGPF) showed the lowest volumetric changes with or 
without bone grafting [33]. However, a recent consensus statement 
was inconclusive when comparing the use or not of soft tissue graft 
to ridge preservation procedures (Wang, 2012) which increases the 
morbidity of the procedure. A disadvantage of the FGPF is scarring of 
the buccal aspect of the ridge due to its incomplete healing.

Other factors appear to influence the resorption rate of 
the buccal aspect of the ridge, such as the type of prosthetic 
connection. External hex implant connections are associated 
with greater bone loss when compared to internal connection 
implants; that is, conical and platform switched connections [34-
37]. Conical connection implants offer a higher resistance to 
microbial microleakage [38-40]. The Morse Taper interface, which 
has a conical internal connection, shows increased contact area, 
reduced micro movement and a tighter fit with the abutment (Sans 
et al, 2017; Agustin-Panadero et al, 2019). The implant used in 
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the present case report was an internal connection with platform 
switching.

Conclusion
A combination of technique used and quality of the materials 

is what may increase the functional and esthetic predictability of 
restorations. Porcine collagen matrix may simplify the treatment 
protocol, hence being suitable for sealing post extraction sockets 
grafted with DBB graft. The authors suggests the use of the immediate 
implant placement with grafting and socket seal as an alternative to 
ridge preservation procedures that require harvesting a connective 
tissue graft. The association of porcine collagen matrix, DBB graft, 
internal connection implant and platform switching may be considered 
a successful approach for immediate implant placement in the anterior 
maxilla. Furthermore, randomized controlled clinical trials are needed 
to confirm our clinical outcome.
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