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Introduction 

The formation and development of  the alveolar bone 
are in close dependence with the genesis and eruption 
of  teeth. Confi rmation of  this relationship can be ob-
served with the reduction or absence of  growth of  the 
alveolar bone in cases of  ankylosis or dental agenesis 
(Eichenbaum, 1977). Similarly, the maintenance of  
the alveolar ridge maintains a strong relationship with 
the presence of  the tooth. Following tooth extraction, 
a remodeling process within the extraction socket is 
triggered as part of  the healing process, characterized 
by the formation of  new bone concomitant to exter-
nal loss of  height and thickness of  the bone tissue 
(Schropp et al., 2003). Thus, dimensional changes in 
the contour of  the alveolar ridge invariably occur after 
tooth extraction, which may result in unfavorable sites 
for dental implant placement and aesthetic complica-
tions (Araujo and Lindhe 2005a;  Schropp et al., 2003).

Seeking a method to limit the infl uence of  post-
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extraction remodeling, Hürzeler et al. (2010) introduced 
a new approach for immediate implants in regions of  
extracted previously periodontal healthy teeth. Named 
the “socket shield technique”, it preserves the buccal 
portion of  the root to keep the local periodontal liga-
ment intact to attenuate bone remodeling. Briefl y, the 
root of  a decoronated tooth is sectioned longitudinally 
into two halves. The palatal half  is carefully extracted, 
and the buccal half  is retained inside the dental alveo-
lus. The site is then conventionally prepared for an 
immediate implant with a palatine approach, resulting 
in the titanium being in close contact with bone tissue 
palatally and with the root fragment buccally.

In a pre-clinical dog model, Hürzler et al. (2010) 
observed histologically the absence of  remodeling in 
the buccal portion and new cementum formed on the 
surface of  the implant in areas in contact with the root 
fragment. They also demonstrated in a case report that 
no clinical changes were noted, confi rming osseointe-
gration (Hürzeler et al., 2010). However, the limitations 
of  the technique are not well known, and its indication 
should be carefully considered. Since the technique is 
relatively recent, there have been no failures reported 
in the literature. Thus, the objective of  this case report 
is to describe for the fi rst time the management of  a 
complication arising from an immediate implant placed 
using the socket shield technique. 
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Case report

A male, Caucasian, 47-year-old patient systemically 
healthy but with a  smoking habit sought dental care at 
the Integrated Rehabilitation Clinic at Bauru School of  
Dentistry, University of  Sao Paulo. He reported constant 
loosening and bad odor associated with a cemented 
metal-ceramic prosthesis in the upper left lateral incisor 
(Figure 1). The tooth had been endodontically treated 
more than 10 years prior (Figure 2). After evaluation of  
the remaining root structure, the proposed treatment 
was tooth extraction with immediate implant place-
ment and subsequent prosthetic rehabilitation. Due 
to the patient’s bone architecture with pronounced 
root contours, we considered the possibility that post-
extraction remodeling would compromise aesthetics. 
For this reason, it was decided to use the socket shield 
technique  (Hürzeler, et al., 2010). 

After removal of  the prosthesis, the root surface 
was drilled with a diamond spherical drill to 1 mm su-
pracrestally (Figures 3A, 3B). Using a long conical drill, 
the root was segmented mesiodistally, dividing the root 
into a vestibular fragment and a palatine fragment. The 
palatine fragment was extracted atraumatically using deli-
cate movements with a periotome (Figure 3C). After the 
removal of  the palatine fragment, the site was prepared 
for the placement of  an implant (4.3 x 13 mm Morse 
taper screw-shaped, Neodent®, Brazil) contacting the 
bone tissue palatally and the root surface buccally, with 
gaps < 1 mm (Figure 3D). The implant was stabilized at 
a torque of  50 N-cm. Immediately after implantation, a 
temporary acrylic crown was cemented onto a universal 
abutment. The patient received amoxicillin 500 mg every 
8 hours for 7 days, nimesulide 100 mg every 12 hours for 
3 days and chlorhexidine gluconate mouthwash 0.12% 
every 12 hours for 2 weeks.

Six months after the implant placement, the patient 
returned for the fi nal prosthodontic treatment (Figure 
4). On the radiographic examination, a radiolucent area 
was observed in the apex region of  the implant (Figure 
5), but without clinical signs of  infection, infl ammation, 

Figure 1. Initial clinical aspect.

Figure 2. Initial radiographic aspect.

mobility or pain. The patient was followed radiographi-
cally and due to the progression of  the lesion after four 
months (Figure 6), surgical intervention was prescribed.

 A trapezoidal incision was made in the alveolar 
mucosa and a full-thickness fl ap was raised (Figure 7A). 
After exposure of  the bone tissue, a fenestration in the 
apical region was noted. Using a spherical diamond 
drill under constant irrigation (Figure 7B), the access to 
the cavity was enlarged, allowing the curettage of  the 
lesion (Figures 7C, 7D, 7E). No signs of  infection and 
suppuration were noted. Implant surfaces were scaled 
with implant curettes. After complete curettage of  the 
soft tissue, the region was treated with citric acid (pH 
= 1 at 50%) for 30 seconds (Figure 7F) to demineralize 
the bone tissue and potentiate the regenerative process 
(Rezende et al., 2014). After intense irrigation with saline 
solution, the cavity was fi lled with xenogenous bone 
graft (GenOx Inorg®, Baumer®, Brazil) and the fl ap 
was sutured with 5-0 nylon. The prescribed drug therapy 
was the same as described for implant placement surgery. 
After 14 days, the sutures were removed.

Twenty months after implant placement and 10 
months after the second surgery, no clinical or radio-
graphic signs were noted. An increase in the radio-
graphic density in the surgical region suggested new 
bone formation (Figures 8, 9).
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Figure 3. A- Root structure after prosthetic removal. B- Cervical buccal root drilled up to 1 mm supracrestally. 
C- Preservation of buccal root fragment and extraction of the palatine fragment. D- Implant placed in contact 
with bone and root surfaces.

Figure 4. A- Immediate clinical aspect after implant 
placement. B- Clinical aspect 6 months after implant 
placement with a dimensional preservation of soft 
tissue.

Figure 5. Radiography 6 months after implant placement 
showing radiolucent area on implant apical region.
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Figure 6. Progression of the lesion.

Discussion

Ridge remodeling after tooth extraction is a well-described 
phenomenon in the literature and can be attributed to the 
loss of  the periodontal ligament, since a signifi cant part of  
the blood vessels that nourish the bone tissue surround-
ing the alveolar process originate from this portion of  the 
periodontium (Araujo and Lindhe, 2005a). To minimize the 
effects of  post-extraction remodeling, procedures like the 
installation of  immediate implants in fresh alveoli (Araujo et 
al., 2005b; Botticelli et al., 2004) and the use of  bone grafts 
and/or membranes (Carmagnola et al., 2003; Nevins et al., 
2006) have been tested. However, those techniques do not 
prevent the process (Araujo et al., 2005b; Fickl et al., 2008). 

Following the reasoning of  the structural dependence 
of the alveolar ridge with the dental root, numerous studies 
have tested the hypothesis of  root retention as a tool for the 
preservation of  the ridge contour (Garver and Fenster, 1980;  
Filippi et al., 2001). The principle of partial extraction therapies 
is the maintenance of  the alveolar dimension through the 
partial or complete retention of the root structure, preserving 
the supracrestal fi bers and the vascular contribution of  the 
periodontal ligament (Gluckman et al., 2016). Among these 
techniques, the socket shield is based on the maintenance of  
the buccal root fragment to preserve the alveolus dimension 
in immediate implant placement (Hürzeler et al., 2010). Its 

main indication is the anterior region of  the maxilla (Gluck-
man et al., 2016). Although a relatively recently described 
procedure, its applicability has already been demonstrated 
in several articles (Baumer et al., 2015; Gluckman et al., 2016; 
Guirado et al., 2016; Hürzeler, et al., 2010). 

Periapical lesions on implants were fi rst described by 
McAllister et al. (1992), with a prevalence of  approximately 
1.86% (Quirynen et al., 2005). The causes of  these lesions are 
diffi cult to identify due to their plurality, but may be due to the 
reactivation of preexisting pathologies, new tissue destruction 
or tissue scars (Chang and Hsu, 2007;  Romanos et al., 2011). 
These changes can be triggered by contamination of  the 
implant surface, bone heating during osteotomy, excessive 
torque, poor bone quality, bone cortical perforation or thin-
ning, excessive or premature overload, bone fracture and the 
presence of  root fragments or foreign bodies in the interior 
of the bone (Chang and Hsu, 2007; Romanos et al., 2011).

When considering the presence of  a periapical lesion in 
an implant placed in endodontically treated tooth extraction 
areas, the persistence of  previous contamination is quite 
plausible. In their review, Romans et al. (2011) observed that 
most of  the periapical lesions in implants occurred in areas 
of previously endodontically compromised teeth. In addition, 
65.6% of the cases had a fi stula. However, in our case, no 
signs of  infection were noted throughout the treatment, such 
as fi stula formation or purulent collection. Neither complica-
tions resulting from the surgical procedure itself  also appear 
to have been responsible for the presence of  the lesion, since 
the preparation of the surgical alveolus was performed under 
intense irrigation and adequate torque. During the surgery 
for curettage of  the lesion, it was also possible to evaluate 
the positioning of  the apex of  the implant, excluding the 
possibility of  perforation or impairment of  the buccal bone 
wall. Thus, we consider that the most probable cause for the 
triggering of  the process was the extrusion of  root residues 
or obturator material to the apical region during osteotomy 
and implant placement.

Our choice for management therapy followed that rec-
ommended by other authors, with apical exposure of  the 
implant, curettage of  the defect and bone regeneration, since 
the use of  a membrane over the grafted material does not 
seem to exert infl uence on therapeutic success (Romanos 
et al., 2011; Chan et al., 2011). In this case report, citric acid 
was used not for implant surface decontamination, but as 
a conditioning agent of  the bone surface to optimize bone 
healing. This approach was proposed by some authors 
who reported better bone grafts consolidation (Rezende et 
al., 2014) and better pre-osteoblasts behavior when bone 
surfaces are demineralized (de Rezende et al., 2015). Con-
versely, other authors used citric acid for 30 to 60 seconds 
for surface decontamination of  hydroxyapatite-coated 
implants (McAllister et al., 1992). Regardless of  the adopted 
protocol, implants affected by apical lesions present a high 
survival rate after diagnosis and treatment, reaching 96.2% 
(Romanos et al., 2011).
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Figure 7. A- Trapezoidal incision with a mucoperiosteal thickness showing bone fenestration at implant apical region. 
B- Lesion access enlargement using a spherical diamond drill under constant. C- Curettage with Lucas curette. D-In 
the zoomed image, it is possible to observe the preservation of buccal wall, according to what is proposed by the 
socket shield technique. E- Apical implant region after lesion and implant curettage. F- Chemical bone treatment 
with citric acid (pH1 at 50%) for 30 seconds. G- Filling the defect with xenogenic bone graft. H- Sutures.
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Figure 8. Clinical aspect  20 months after implant 
placement and 10 months after the second surgery.

Figure 9. Radiographic aspect 20 months after implant 
placement and 10 months after the second surgery.

Conclusion

Although recently developed, the socket shield tech-
nique has shown promising results. However, for daily 
applicability in the clinic, there is still a lack of  evidence 
that demonstrates the limitations of  the technique and 
how to manage its complications, such as that presented 
in this case report. Thus, reconciling the benefi cial 

potential of  the technique and the uncertainties of  its 
success, randomized clinical trials and long-term follow-
up are of  great importance for a better understanding 
of  this new treatment approach in implantology.

Acknowledgments and confl ict of interest
The authors present no confl ict of  interest. No funding 
source supported this work.

References 

Araujo MG and Lindhe J. Dimensional ridge alterations 
following tooth extraction. An experimental study 
in the dog. Journal of  Clinical Periodontology 2005a; 
32:212-218.

Araujo MG, Sukekava F, Wennstrom JL and Lindhe 
J. Ridge alterations following implant placement 
in fresh extraction sockets: an experimental study 
in the dog. Journal of  Clinical Periodontology 2005b; 
32:645-652.

Baumer D, Zuhr O, Rebele S, Schneider D, Schupbach 
P and Hürzeler et al., 2010 M. The socket-shield 
technique: fi rst histological, clinical, and volumetrical 
observations after separation of  the buccal tooth 
segment - a pilot study. Clinical Implant Dentistry and 
Related Research 2015; 17:71-82.

Botticelli D, Berglundh T and Lindhe J. Hard-tissue 
alterations following immediate implant placement 
in extraction sites. Journal of  Clinical Periodontology 
2004; 31:820-828.

Carmagnola D, Adriaens P and Berglundh T. Healing of  
human extraction sockets fi lled with Bio-Oss. Clinical 
Oral Implants Research 2003; 14:137-143.

Chan HL, Wang HL, Bashutski JD, et al. Retrograde 
peri-implantitis: a case report introducing an ap-
proach to its management. Journal of  Periodontology 
2011; 82:1080-1088.

Chang L-C and Hsu C-S. Implant periapical lesion - liter-
ature review. Journal of  Dental Science 2007; 2:179-192.

de Rezende ML, Coesta PT, de Oliveira RC, et al. Bone 
demineralization with citric acid enhances adhesion 
and spreading of  preosteoblasts. Journal of  Periodontol-
ogy 2015; 86:146-154.

Eichenbaum IW. Tooth eruption and ankylosis. Journal 
of  Preventive Dentistry 1977; 4:39-45.

Fickl S, Zuhr O, Wachtel H, Bolz W and Hürzeler MB. 
Hard tissue alterations after socket preservation: an 
experimental study in the beagle dog. Clinical Oral 
Implants Research 2008; 19:1111-1118.

Filippi A, Pohl Y and von Arx T. Decoronation of  an 
ankylosed tooth for preservation of  alveolar bone 
prior to implant placement. Dental Traumatology 2001; 
17:93-95.

Garver DG and Fenster RK. Vital root retention in 
humans: a fi nal report. Journal of  Prosthetic Dentistry 
1980; 43:368-373.



3      Journal of the International Academy of Periodontology (2019) 21/1

Gluckman H, Salama M and Du Toit J. Partial Extraction 
Therapies (PET) Part 1: Maintaining Alveolar Ridge 
Contour at Pontic and Immediate Implant Sites. In-
ternational Journal of  Periodontics and Restorative Dentistry 
2016; 36:681-687.

Guirado JL, Troiano M, Lopez-Lopez PJ, et al. Differ-
ent confi guration of  socket shield technique in peri-
implant bone preservation: An experimental study in 
dog mandible. Annals of  Anatomy 2016; 208:109-115.

Hürzeler MB, Zuhr O, Schupbach P, Rebele SF, Emman-
ouilidis N and Fickl S. The socket-shield technique: a 
proof-of-principle report. Journal of  Clinical Periodontol-
ogy 2010; 37:855-862.

McAllister BS, Masters D and Meffert RM. Treatment 
of  implants demonstrating periapical radiolucencies. 
Practical Periodontics and Aesthetic Dentistry 1992; 4:37-41.

Nevins M, Camelo M, De Paoli S, et al. A study of  
the fate of  the buccal wall of  extraction sockets of  
teeth with prominent roots.  International Journal of  
Periodontics and Restorative Dentistry 2006; 26:19-29.

Quirynen M, Vogels R, Alsaadi G, Naert I, Jacobs R 
and van Steenberghe D. Predisposing conditions 
for retrograde peri-implantitis, and treatment 
suggestions. Clinical Oral Implants Research 2005; 
16:599-608.

Rezende ML, Consolaro A, Sant’Ana AC, Damante CA, 
Greghi SL and Passanezi E. Demineralization of  the 
contacting surfaces in autologous onlay bone grafts 
improves bone formation and bone consolidation. 
Journal of  Periodontology 2014; 85:e121-129.

Romanos GE, Froum S, Costa-Martins S, Meitner S and 
Tarnow DP. Implant periapical lesions: etiology and 
treatment options. Journal of  Oral Implantology 2011; 
37:53-63.

Schropp L, Wenzel A, Kostopoulos L and Karring 
T. Bone healing and soft tissue contour changes 
following single-tooth extraction: a clinical and 
radiographic 12-month prospective study. Interna-
tional Journal of  Periodontics and Restorative Dentistry 
2003; 23:313-323.

5


