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Clinical case

SUMMARY
Introduction
Immediate implant placement in compromised sockets is challenging. The three-
dimensional implant position, buccal bone wall quality, and regeneration of soft-tissue 
contours are key factors for long-term outcomes. Here, we present three cases in which 
immediate dentoalveolar restoration (IDR) with a triple graft (TG) was used for the 
treatment of Type II and Type III extraction sockets. IDR-TG consists of immediate 
implantation; harvesting of a single-piece TG comprising connective tissue and cortical 
and cancellous bone from the maxillary tuberosity (MT); and immediate provisionalization 
in a single procedure.

Case presentation
One case with Type II and two cases with Type III extraction sockets in the maxillary 
anterior zone showed bone loss and extremely thin periodontal biotypes. Cases 2 and 3 
showed socket infection along with gingival recession. IDR-TG was performed in all cases, 
with 5–8 years follow-up to demonstrate the stability of the bone walls and soft-tissue 
(gingival margin and papillae) contour.

Discussion
The main advantages of IDR-TG use observed in this case series are the reversal of severe 
buccal bone loss, improved gingival thickness, and compensation of gingival recession in 
a single procedure, which reduces overall costs and treatment times. These three cases 
exemplify the method’s clinical and tomographic effectiveness in the achievement of soft- 
and hard-tissue stability in extraction sockets.

Conclusion
IDR-TG yielded excellent long-term results in the three cases reported here and should be 
considered for the treatment of Type III extraction sockets.
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INTRODUCTION
IMMEDIATE IMPLANT PLACEMENT after condemned tooth extraction may be 
challenging due to the presence of bone defects, infection, and/or inflammation. The 
preservation or creation of harmonious soft-tissue contours in the peri-implant mucosa 
and adequate bone support are the key for the achieving favorable esthetic outcomes after 
esthetic-zone implant treatment (Rosa et al. 2009; Huynh-Ba et al. 2010).

Several surgical alternatives for post-extraction bone and soft-tissue augmentation in 
compromised sockets have been described (Elian et al. 2007; Cosyn et al. 2011; Schneider 
et al. 2011; Buser et al. 2013, 2017; Kan et al. 2018). However, these procedures may 
require more than one tissue graft type and/or guided bone regeneration, and they entail 
long rehabilitation periods and high costs. 

In 2007, Elian et al. proposed a classification of alveolar defects, improved in 2015 by 
Chu et al., which were taken into account in this article. Type II, subclassification IIC, 
and Type III defects present with a greater degree of difficulty in therapy and should 
be approached with caution, especially in the esthetic zone (Elian et al. 2007; Chu et al. 
2015). In addition to the effects of bone loss and soft-tissue recession on the treatment of 
extraction sockets, we have considered the effects of gingival recession, periapical lesions, 
infection, severe bone loss around the condemned tooth, and the periodontal biotype (Rosa 
et al. 2019).

In 2006, our group introduced immediate dentoalveolar restoration (IDR), a 
regeneration technique used for the treatment of Type II sockets, regardless of bone 
defect extent. IDR consists of immediate implant placement with the placement of a 
cortico-cancellous block graft harvested from the maxillary tuberosity (MT) (Rosa et al. 
2013, 2014d). Tooth extraction and rehabilitation are achieved with this single procedure, 
summarized as (Rosa et al. 2013, 2014d):
1. Minimally invasive tooth extraction and socket curettage and cleaning, avoiding 

damage to the remaining tissue
2. Flapless surgery at the recipient site with an intrasulcular incision for extraction 
3. Implant placement 3 mm apical to the gingival margin (or the cementoenamel junction 

of the contralateral tooth in cases of gingival recession), with the selection of an 
implant diameter enabling preservation of a 3-mm socket gap (between the implant 
and buccal bone wall, or internal surface of the buccal soft tissue when the buccal bone 
wall is absent) (Rosa et al. 2016)

4. Implant positioning, primarily by guided surgery, with direction toward the palatine 
bone wall to obtain primary stability (insertion torque ≥30 Ncm)

5. Preservation of the alveolar ridge dimensions with a particulate bone graft harvested 
from the MT positioned in the 3-mm socket gap (for intact sockets), and a cortico-
cancellous block from the MT as a biological barrier when the bone wall is absent

6. Immediate temporary crown placement and appropriate emergence profile creation
7. Immediate non-occlusal loading (provisionalization).

Postoperatively, patient monitoring every 2 days for the first 2 weeks and every 15 
days for the next 3 months is recommended. This protocol yielded satisfactory, predictable 
esthetic outcomes in a prospective case series (Rosa et al. 2016). The most challenging 
aspects of its technical application are related to accurate socket defect diagnosis and graft 
adaptation in the recipient site, as the procedure is flapless. Prototyping may facilitate the 
procedure and increase precision (Rosa et al. 2017).
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In 2009, our team introduced the use of a triple graft (TG), formed by adding a layer of 
connective tissue to the cortico-cancellous block and particulate bone, for IDR. IDR-TG is 
indicated for the treatment of Type III sockets with extremely thin periodontal biotypes or 
severe buccal bone wall damage in combination with gingival recession (Rosa et al. 2009). 
It enables proper implant rehabilitation in a fresh compromised extraction socket with 
alveolar bone and soft-tissue defects and provides significant gains in esthetic outcomes, 
with gingival architecture maintenance or improvement (Rosa et al. 2014a; Rosa and 
Pereira 2019). We describe three cases illustrating the favorable clinical outcomes 
achieved with IDR-TG, including long-term gingival topography and bone stability, as 
observed by cone-beam computed tomography (CBCT).

CASE 1
1. The patient’s problem
A 33-year-old female presented with a compromised maxillary right central incisor, severe 
bone loss, and a thin periodontal biotype.

2. Diagnosis
Clinical inspection revealed an extremely thin gingival biotype (Figure 1) and CBCT 
confirmed total buccal bone wall loss, showing a Type IIC alveolar defect (Figure 2).

3. Aim of the treatment
The main treatment aims were to restore the buccal wall and increase gingival thickness.

Figure 1.
Clinical evaluation of case 1 revealed a condemned maxillary right central incisor with total loss of the buccal 
wall and extremely thin periodontal biotype without gingival recession. The periodontal pocket depth was 10 
mm.

Figure 2.
CBCT confirmed the total loss of the buccal bone 
wall in case 1.
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4. Treatment plan
Minimally invasive tooth extraction and socket curettage and cleaning were followed by 
immediate implant placement in the three-dimensionally (3D) correct position to achieve 
primary stability (insertion torque ≥30 Ncm), with a gap of about 3 mm left on the buccal 
aspect. A screw-type provisional crown with an ideal critical and subcritical emergence 
profile contour, providing space for appropriate graft accommodation, was fabricated. 
The buccal bone defect was repaired and soft-tissue thickness was improved using a TG 
harvested from the MT (Figures 3, 4, 5, 6 and 7).

For TG harvest, a mucoperiosteal incision was made along the distal contour of the 
second molar, approximately 3 mm from its distal aspect. Two vertical mucoperiosteal 
releasing incisions were then made in the posterior direction, reproducing the defect 
shape. The donor-site flap was then divided starting at the buccal line angle, with the 
blade then directed to the posterior-most portion of the releasing incisions, with retention 
of 1–2 mm connective-tissue thickness to cover t¬he bone. A straight IDR chisel (Schwert, 
Seitingen-Oberflacht, Germany) was inserted along the releasing incisions to define the 
bone fracture line. The chisel was initially positioned perpendicular to the bone structure 
on the incision line surrounding the distal part of the second molar. After about 3 mm 
insertion with the aid of a surgical hammer, its angulation was changed to parallel the 
outer connective-tissue surface (Figure 8). The chisel was deepened gradually to the 
distal limit of the releasing incisions to obtain a uniform bone/gingival graft. The bone 
was fractured, and an incision was made in the distal portion of the connective tissue 
to remove the TG in a single piece, with care taken to maintain an epithelial pedicle to 
ensure better nutrition for the donor-site flap. A particulate bone graft was harvested 
from the same area to fill the gap between the marrow portion of the TG and the implant 
surface. The donor site was then closed with single interrupted 6-0 sutures.

To facilitate TG adaptation in the recipient site, which allows for better reconstruction 
and accelerates graft incorporation, the graft was shaped to fit the bone and soft-
tissue defect. It was inserted between the inner soft tissue and the buccal aspect of the 
implant, with maintenance of a biological distance of 1 mm above the level of the implant 
platform, and ensuring placement of its connective-tissue portion 2 mm above the bone 
graft area at the level of the contralateral gingival margin. The TG was stabilized by 
suturing its connective-tissue portion to the gingival flap. The residual gaps were filled 
with the particulate cancellous bone harvested from the MT. A provisional restoration 
was performed. An appropriate anatomical contour of the prosthetic emergence profile, 
mandatory to guide soft-tissue healing, was created. The provisional crown was placed 
immediately and adjusted out of occlusion. Definitive restoration was performed 3 months 
postoperatively (Figures 9 and 10).

5. Prognosis
The patient was followed clinically for 5 years. The soft-tissue contour (gingival margin 
and papillae) remained stable (Figure 11).

Figure 3.
After tooth extraction in case 1, loss of the buccal 
wall was confirmed clinically. 

Figure 4.
In case 1, the implant was anchored to the 
remaining palatal bone in the 3D position 
favoring the construction of the screw-type 
provisional crown. As the dimension of the 
buccal–palatal socket was 7 mm, a 4-mm-diameter 
implant was selected to allow a 3-mm gap on the 
buccal aspect.

Figure 5.
The TG (connective tissue, and cortical and cancellous 
bone in a single piece) harvested from the MT was 
placed in the buccal defect site to repair the hard- and 
soft-tissue damage in case 1.

Figure 6.
Occlusal view of case 1 showing the 3-mm buccal 
gap filled with the TG and particulate bone graft 
harvested from the MT.
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Figure 7.
The triple graft is removed with a straight chisel. 
First, the chisel is positioned perpendicular to the 
incision line. After a slight deepening with the help 
of a hammer, its angle is changed to be parallel to 
the soft-tissue surface. Then, the three graft layers 
(connective tissue, cortical and spongy bone) can 
be seen. Reproduced from Rosa et al. 2014, with 
authorization.

Figure 10.
Soft-tissue CBCT image of case 1 after 4 months 
showing incorporation of the bone graft and 
improvement of soft-tissue thickness.

Figure 8.
A screw-type provisional crown with an adequate emergence profile enabling proper tissue accommodation was 
manufactured using the case 1 patient’s crown.

Figure 9.
The soft tissue had healed and maintained the appropriate position at 3 months postoperatively in case 1.

Figure 11.
Stability of the soft-tissue contour, namely the gingival margin and papillae, at 5 years postoperatively in case 1.

José Carlos Martins da 
Rosa at al.

Immediate dentoalveolar restoration for the treatment of type II and type III extraction sockets using triple 
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CASE 2
1. The patient’s problem
A 28-year-old male presented with a periodontally compromised maxillary right canine 
associated with an abscess, fistula, severe bone loss, gingival recession, and a thin 
periodontal biotype (Figure 12).

2. Diagnosis
On clinical inspection, the buccal probing depth was approximately 8 mm. The alveolar 
defect was Type III. Soft-tissue CBCT confirmed total buccal wall loss beyond the root 
apex of the affected tooth. A 3D image showed the extent of the bone defect. Prototyping 
enabled measurement of the buccal aspect of the defect in the coronoapical and 
mesiodistal directions (9 and 7 mm, respectively) (Figure 13).

3. Aim of the treatment
The main treatment aims were to restore the buccal wall, improve gingival thickness, and 
compensate the gingival recession.

4. Treatment plan
The patient was prescribed antibiotics for 5 days preoperatively and 7 days 
postoperatively due to surgical area contamination. He was treated as described in case 1 
(Figures 14, 15, 16, 17 and 18).

5. Prognosis
Clinical evaluation at 6 years postoperatively showed stability of the soft-tissue volume, 
gingival margin, and papillae positioning (Figure 19). CBCT showed complete restoration 
of the buccal bone wall (Figure 20).

Figure 12.
In case 2, the maxillary right canine had been 
lost, with about 2.0 mm gingival recession and a 
fistula.

Figure 13.
3D prototyping showed the buccal bone wall 
defect in case 2; total loss of the buccal bone wall 
beyond the limits of the root can be seen.

Figure 14.
After tooth extraction in case 2, the soft tissue 
was collapsed due to the absence of the buccal 
bone wall.

Figure 15.
In case 2, the TG harvested from the MT was 
inserted into the buccal defect site to repair hard- 
and soft-tissue damage, after implant insertion 
and particulate bone filling.

Figure 16.
Occlusal view of case 2 showing the 3 mm gap filled with the TG and cancellous particulate bone graft harvested 
from the MT.
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Figure 17.
A screw-type provisional crown with an emergence profile enabling proper TG accommodation was inserted 
in case 2. Two millimeters of the connective tissue of the TG was left exposed to improve the coronal gingival 
margin. This tissue was sutured using 6-0 mononylon.

Figure 19.
Case 2 showed stability of the soft tissue at 6 years postoperatively.

Figure 20.
CBCT performed 6 years postoperatively in case 2 
revealed stability of the buccal wall thickness and 
height.

Figure 18.
The soft tissue had healed and maintained the 
appropriate position at 3 months postoperatively.

José Carlos Martins da 
Rosa at al.
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CASE 3
1. The patient’s problem
A 49-year-old male presented with a compromised maxillary right central incisor 
associated with severe bone loss, an abscess, fistula, gingival recession, and an extremely 
thin periodontal biotype.

2. Diagnosis
On clinical inspection, the buccal probing depth was approximately 10 mm (Figure 21). 
CBCT confirmed total buccal bone wall loss beyond the root apex of the affected tooth 
(Figure 22).

3. Aim of the treatment
The main treatment aims were to restore the buccal bone wall, improve gingival 
thickness, and compensate the gingival recession.

4. Treatment plan
The patient was treated as in cases 1 and 2, with the following differences. Given the 
degree of gingival recession, four incisions were made in the gingival papillae area;  
two horizontal incisions in the area corresponding to the cementoenamel junction of 
the adjacent tooth, followed by two divergent incisions corresponding to the gingival 
recession pattern for coronal repositioning of the gingival tissue (Figures 23 and 24). The 
connective-tissue portion of the graft was then stabilized up to the level of the repositioned 
gingival margin (Figures 25, 26 and 27), as appropriate in such cases with 3–4 mm 
gingival recession. Other aspects of graft and provisional crown placement were as 
described for case 1 (Figure 28). After 3 months, a final ceramic crown was fabricated and 
placed (Figure 29).

5. Prognosis
Clinical evaluation at 8 years postoperatively showed soft-tissue (gingival margin and 
papillae) stability and maintenance of the anatomical contour of the gingival architecture 
(Figure 30). CBCT showed complete restoration of the buccal bone wall (Figure 31).

Figure 21.
In case 3, the maxillary right central incisor 
region showed about 3.0 mm gingival recession, 
the presence of an abscess, and poor soft-tissue 
quality.

Figure 22.
CBCT showed total absence of the buccal bone 
wall in case 3.

Figure 23.
In case 3, the soft tissue had collapsed after tooth 
extraction due to the absence of the buccal bone 
wall. 

Figure 24.
The implant was installed with palatine anchoring in case 3. Four small incisions in the gingival papillae area 
were performed: two horizontal incisions, followed by two divergent incisions corresponding to the gingival 
recession pattern. The pedicles between the two incisions were removed.
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Figure 31.
CBCT perfomed 8 years postoperatively in case 
3 revealed stability of the buccal bone wall 
thickness and height.

Figure 25.
In case 3, the TG was harvested from the MT using a 
chisel.

Figure 26.
The TG in case 3 was remodeled according to the 
defect shape and size. 

Figure 27.
It was positioned in the recipient site with the 
connective tissue portion turned to the gingival 
mucosa and the cancellous bone portion turned to 
the implant. The gap was filled with the particulate 
bone graft.

Figure 28.
A screw-type provisional crown with an emergence 
profile that enabled TG accommodation inserted in case 
3. The graft was stabilized by suturing of its connective 
tissue portion to the gingival flap in the recipient area. 
Simple sutures were placed in the mesial and distal 
papillae regions.

Figure 30.
Case 3 showed stability of the soft-tissue contour (gingival margin and papillae positions) at 8 years 
postoperatively.

Figure 29.
The soft tissue had healed and maintained its 
appropriate position, with remarkable volume on 
the buccal aspect, at 3 months postoperatively in 
case 3.

José Carlos Martins da 
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DISCUSSION
NUMEROUS SURGICAL PROCEDURES FOR EXTRACTION SOCKET TREATMENT 
with immediate implant placement have been described (Elian et al. 2007; Cosyn et al. 
2011; Schneider et al. 2011; Buser et al. 2013, 2017; Kan et al. 2018). Surgical access to 
extraction sockets has been obtained with full flaps (Waki and Kan 2016) and no flap 
(Frizzera et al. 2019). To address buccal bone-plate deficiency and fill residual defects, 
autogenous bone chip grafts (Noelken et al. 2011), particulate deproteinized bovine bone 
mineral (DBBM) with and without autogenous bone (Kan et al. 2007; Tripodakis et al. 
2016), platelet concentrates with allogeneic mineral bone (Norero and Ibanez 2018), 
DBBM mini-blocks with collagen (Albiero et al. 2014; Assaf et al. 2017), and bovine bone 
mineral containing 10% porcine collagen placed between the membrane and dental 
implant with a soft-tissue graft (Fizzera et al. 2019) have been used. All graft types yield 
satisfactory esthetic results, with some limitations.

IDR is minimally invasive, performed with autogenous bone and soft-tissue grafts 
harvested from a single site; the lack of xenogeneic or allogeneic graft or membrane 
requirement reduces the overall treatment cost and the possibility of infection or rejection. 
It has been shown clinically and tomographically to effectively achieve soft-tissue and 
bone stability, thereby re-establishing long-term esthetics and function for Types II and 
III extraction sockets (Rosa et al. 2014c, 2016).

The TG from the MT is ideal for bone and soft-tissue regeneration, as it provides a 
natural scaffold filled with cells and growth factors. For this reason, IDR-TG is considered 
to be a form of tissue transplantation (Rosa et al. 2013; Martins Jr. et al. 2017; Montanaro 
et al. 2019). The long-term success of IDR can be attributed in part to the MT graft’s 
structural and biological characteristics, and proper manipulation and adaptation to the 
recipient site (Rosa et al. 2014a, 2014b, 2016, 2018).

CONCLUSIONS
CLINICALLY AND TOMOGRAPHICALLY, IDR-TG provided hard- and soft-tissue 
gains, with satisfactory esthetic and functional outcomes, in cases with Types IIC and 
III extraction sockets. The use of a single-piece TG harvested from the MT should be 
considered for alveolar ridge preservation and reconstruction, as it allows for soft- and 
hard-tissue integration with a single approach. IDR-TG is a feasible, low-cost solution 
that minimizes soft- and hard-tissue collapse and dimensional loss following single-rooted 
tooth extraction. Even though it is a sensitive technique and requires experience and 
training, when properly indicated and performed, this approach has a high success rate.

IN CLINICAL CASES CHARACTERIZED BY TYPE IIC with thin periodontal 
biotype, and Type III extraction sockets with thin or thick periodontal biotypes 
in combination with ≤4 mm gingival recession or infection, the use of IDR with a 
TG harvested from the MT for the regeneration of hard- and soft-tissue damage 
in the extraction socket yields clinically and tomographically satisfactory long-
term outcomes. When indicated, tissue transplant with a TG (a single piece 
composed of connective tissue and cortical and cancellous bone) improves graft 
vascularization and the recovery of gingival recession and bone loss.

CLINICAL RELEVANCE
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