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ABSTRACT

Healing of the extraction socket leads to dimensional changes in the tissues that can affect the placement of implant as well as hamper the
emergence profile in the anterior zone. The soft tissue and hard tissue in the replacement of an anterior tooth is important for longevity, better
aesthetics and function. This case report represents a young male patient with fractured central incisor indicated for extraction followed by implant
placement. To preserve the pink and white aesthetics in the anterior zone, a socket shield technique was implemented to support the thin buccal
bone after viewing the cone beam tomography scan (CBCT). The buccal fragment of the tooth was retained followed by placement of implant
palatal to the remaining root section and immediate provisonalizaton was done. Three months follow-up showed proper healing, healthy peri-
implant and a good emergence profile making socket-shield technique with immediate implant placement a good alternative to preserve buccal
cortical plate.
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INTRODUCTION:

The implant therapy relies on restoration and stability of both hard and
peri-implant soft tissue rather than just the osseointegration. More
importantly, the soft tissue drape (cervical emergence zone) is the most
difficult aspect of the treatment. The shape of the implant crown below
the tissue and its emergence profile is unique for each restoration.
Consequently, replacement of a maxillary anterior tooth is often a
challenge in implant dentistry.

Nowadays, Immediate implant placement following a tooth extraction
is a successful treatment option in the anterior region. Gingival biotype
and the condition of the anterior extraction socket are the most
important factors to consider when determining whether it is indicated,
or the procedure should be delayed. The maintenance of height and
width of facial alveolar bone is critical for better outcomes. A
remaining thickness of at least 2mm of facial bone prevents any
incidence of bone loss in the anterior region.

Though following extraction, the measure of resorption is
progressively seen over the buccal aspect as in contrast with the lingual
part of the alveolar ridge. At-least Imm over the facial or buccal aspect
of the tooth even after immediate placement. This, recession can be
more pronounced in the anterior maxilla where aesthetics is a concern.
It can be masked in areas such as low lip line or thick gingival biotype.
Furthermore, in cases of thin gingival biotype, high lip line or multiple
anterior tooth restorations, and papilla preservation such immediate
implant therapy might cause an aesthetic failure as found in a study by
Troiano etal [1-4]

Partial extraction therapies such as socket shield have been a
promising treatment alone with immediate implant placement. The
“socket shield technique”, a partial extraction therapy [5] has been
demonstrated the potential to prevent buccal tissue from resorption in
animal and clinical studies. It is assumed that retaining the root
fragment attached to the buccal bone plate can avoid tissue loss after
tooth extraction. The retention of the tooth root helps in the
preservation of the bundle bone-periodontium complex and maintains
the vascular supply. This prevents any tissue collapse in the anterior
region. Also, it can create a better emergence profile by immediate
provisionalization by enabling pontic site development or ridge
preservation.

Hereafter, a case is presented where this socket shield technique
following implant placement was carried out and the results from the
case followed up at 1-year post-treatment demonstrate a good amount
of facial ridge tissue preservation.

CASE REPORT:

A 28-year-old male patient presented for definitive treatment of a
fractured left maxillary central incisor. [Figure 1] The patient was a
non-smoker with a non-contributory medical history. The tooth had
been root canal treated and after several years required frequent re-
cementation of a post-core crown restoration. The patient had high

functional demands and aesthetic expectations. At the first visit the
patient presented with a fractured restoration due to trauma. Upon
examination, it revealed a horizontal fracture of the tooth 21 at the
gingival margin. No residual ferrule existed in order to manufacture a
new post-core retained crown and the patient was informed about the
treatment options. Itincluded -

A) root submergence of tooth 21 with a fixed partial denture (FPD) or
removable prosthesis,

B) orthodontic extrusion of tooth 21 and reconstruction of the
restoration,

C) implant therapy with a crown restoration on 21 followed by
immediate provisionalization.

Figure 1 : Intra-oral View Of The Fractured Central Incisor (21)

In consultation with the patient considering costs, duration of
treatment and prognoses, implant therapy was opted for. To prevent the
expected post-extraction ridge resorption the Socket Shield technique
with immediate provisionalisation was decided. Preoperative cone
beam computed tomography (CBCT) indicated sufficient width
palatal to the planned facial root section to accommodate a 3.5 x 11 mm
implant with the option for screw retention. [Figure 2]

Figure 2 : CBCT Of The Maxilly Arch, Specific To Fractured Central
Incisor (21)

A surgical risk assessment’ (Simple Advanced Complex Tool) was
performed in order to classify the procedure accordingly and to assess
possible complications that may arise. The complete procedure was
discussed with the patient and consent was obtained. [Figure 3]
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Figure 3 : Simple ,Advanced ,Complex (SAC) Classification - ITI

Surgical Phase:

Following local anaesthesia at the treatment site, the root was then
sectioned in a mesiodistal direction along its long axis as far apical as
was possible using a long shank root resection bur using a hydrated
high-speed handpiece. [Figure 4] Sectioning divided the tooth root into
facial and palatal halves with the intention of preserving the facial root
section and attached to the tooth socket. Periotomes were then inserted
between the palatal root section and the alveolar socket wall to sever
the periodontal ligament and this section of root was then removed in
an atraumatic way so as not to disturb the facial root section. [Figure 5]

Figure 4 : Mesio-distal sectioning of the root stump.

Figure 5 : Atraumatic removal of palatal root

The remaining root section was then reduced coronally to 1 mm above
the alveolar crest and thinned slightly to a concave contour by careful
application in an apico-coronal and mesiodistal direction with a long-
shanked round diamond bur. The tooth socket's palatal wall and apex
were then curetted to remove any tissue or infective remnants and the
root section was checked for immobility with a sharp probe. With the
preparation steps complete, the tooth root hereafter was known as the
socket-shield (SS). The shield prepared is a Type 1- Buccal shield
according to Kumar et al [7] as it covers the buccal part of the socket
between proximal line angles of the tooth. An osteotomy was then
sequentially prepared and a 3.5 x 11 mm internal conical connection
implant (Narrow Sky, Bredent) was inserted palatal to the shield with

Figure 6 : Portion of the labial root retained in the socket followed by
implant place with 21

Restorative Phase:

A provisional resin-inforced fixed partial denture [Figure 7] was then
constructed chairside with an emergence profile to support the coronal
tissues whilst ensuring adequate space between the SS and the
provisional to allow soft tissue to grow. Healing was uneventful with
no signs of infection or other complication at the 1 week and 1 month
follow up visits. After | month of healing, the second stage surgery was
planned and the implant was then restored with a temporary abutment
and restoration. The provisional were screw-retained, depending on
the case. Following the procedure, intra-oral peri-apical radiographs

and OPG was taken to assess the healing.[Figure 8,9] A careful check
of the occlusion with articulating paper (less than 10um with
shimstock) completed the provisional prosthetic phase: light and well
distributed static contacts were left, and care was taken to remove any
possible overloading. The provisional crowns remained in situ for a
period of 3-4 months, after that they were replaced by the definitive
ceramic (zirconia ceramic) restorations; the final restorations were
cemented. [Figure 10]

Figure 7: Immediate Provisionalization With Resin Inforced Fixed
Partial Denture

Figure 8 : IOPA And OPG After Implant Placement &
Provisionalization

Figure 10: Removal Of Cover Screw And Placement Of The
Temporary Abutment, Provisionalization Done

The healing of extraction sockets is characterized by bone formation
within the socket and loss of alveolar ridge in a stepwise manner.
Following the extraction, the resorption rate of the alveolar ridges is
faster during the first six months and proceeds at an average of 0.5-
1.0% per year. During the first phase, bundle bone resorbs followed by
alveolar bone causing a horizontal and vertical tissue contraction. This
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causes reduced vertical height and more palatal in relation to the
original tooth position according to J. Pietrokovski et al [8-10]. The
buccal plate undergoes more resorption because it is generally thinner,
averaging approximately 0.8mm in anterior teeth and l.lmm in
premolar sites.

Figure 11: Definitive Restoration With21.

Moreover, as the bone formation is a naturally occurring event, the
alteration of the ridge can compromise the restoration of the implant
which requires a three-dimensional implant positioning and stability
of the surrounding tissues [11]. In the aesthetic region, the height and
thickness of facial and interproximal bone walls are the important
factors for successful outcomes during implant placement following
an extraction, which are made up by color, shape, and character of the
marginal peri-implant mucosa and presence of interdental papilla.

Though, various modalities have been described in the literature to
negate the consequences of tooth extraction conventionally such as
two-staged delayed approach, correcting the existing defect, hard and
soft tissue augmentation with guided bone regeneration (GBR), bone
grafts following extraction with or without immediate implant
placement with augmentation of jump gap. However, immediate
implant placement still does not prevent buccal bone resorption as it is
abiological phenomenon.

Araujo and Lindhe et al [12] suggested that following extraction of the
tooth, the supply of blood vessels in the thin bone walls are severed,
causing bone resorption facially.

Thus, it can be assumed that retaining a root may alter the occurrence
of facial bone resorption to a moderate level and increase the success of
the restoration. The buccal plate mainly consists of bundle bone and
receives its majority of blood supply from the periodontal ligament
apparatus. When a tooth is extracted, the bone and the periodontal
ligament apparatus are lost. As the bundle bone extends into the tip of
the buccal bone wall, the buccal bone plate and covering soft tissues
will be thinned and even reduced in height. Because the coronal aspect
of the maxillary anterior teeth often consists solely of bundle bone, its
loss will not only lead to thinning but also complete resorption of the
buccal bone.

The revolutionary 'socket-shield' technique was introduced in 2010
through series of progress from old concepts that entailed ridge and
tissue alterations following extraction.

Evidence from previous studies showed that an alternative technique
for ridge preservation is the retention of root fragments in-situ. The de-
coronated root fragments maintained the bone volume and helped in
bone growth towards the coronal direction.

A pilot study by Casey and Pietrovski et al [13-14] of 3 cases
simultaneously was documented to prove alveolar ridge preservation
depending on retaining sub-epithelial root fragments. As implant
placement was intended, the buccal root fragment was left in place and
preserved. With such an approach it was attempted to enable the
maintain of the quantity of bone at the prospective implant site, while
the buccal bundle bone, which is extremely thin and consequently at
high risk of resorption, was retained. The lingual portions of the bundle
bone are dense and less at risk of atrophy.

This present clinical case study results are in convergence with the
original work by Hurzler etal [15] and co-workers who were the first to
demonstrate the socket-shield technique in a study on one beagle dog.
The study consisted of hemi-sectioning the premolar and a buccal
fragment of the distal root was retained Imm corona to buccal bone
plate followed by implant placement lingually with the retained root
fragment buccally.

The clinical study of Hurzeler et al [15], suggests that the retention of
roots of the hopeless teeth may avoid tissue alterations following tooth
extraction. Therefore, the purpose of this proof-of-principle
experiment was to histologically evaluate partial root retention (socket

shield technique) in addition to immediate placement of the implant.

The results of this study demonstrated that the implants were
thoroughly osseointegrated without any surrounding inflammatory
reaction clinically as well as histologically. On the buccal side, the
fragment was left in place attached to the PDL apparatus, but on the
lingual side, a newly formed cementum was found. Whereas, the areas
over the placed implant showed cementum deposited over the implant
surface. The comparative analysis showed a significantly higher
success rate than with longitudinal data on immediate implant
placement after complete root extraction.

The clinical study of Gluckman et al [16-18] et al demonstrates the
pontic-shield technique. This technique was viable where the root
submergence was not possible. The research continued till 2017 with a
concept which proposes a paradigm shift away from the extract and
augments toward partly retaining the tooth root to preserve the ridge
and prevent Bucco-palatal collapse.

A case report conducted by Chen & Pan et al [19] using socket shield
technique protocols, in which a failing upper right second premolar
was treated by replacing it with a screw-retained single implant.
Leaving a partial root fragment at the buccal side in-situ with an
immediate implant placement lingual to the retained fragment was
performed. Clinical assessment after 4 months of installation showed
healthy peri-implant soft tissue and the ridge was well preserved. A
maximum amount of horizontal resorption at the buccal side was
0.72mm approximately.

Kan and Rungcharassaeng et al [20] used a proximal socket shield
procedure (PSS) in conjunction with immediate implant placement
and provisionalization on a failing tooth besides an implant
restoration. The procedure was to leave a portion of the root fragment
adjacent to existing implant restoration, the idea was to preserve the
proximal bone, the presence of a coronal portion of the root fragment
with supra-crestal cementum (2 mm above the proximal bone), where
dento-gingival fibers are attached, also contributes to the preservation
of'the level of the inter implant papilla.

LIMITATIONS OF THE SOCKET-SHIELD TECHNIQUE:

The case selection is vital for the success of this procedure. The
clinician needs to be specially trained and need to have a high level of
clinical skills. The procedure is time-consuming as well as technique
sensitive. The intactness of the shield is a major factor in attaining
stability of the implant placed. If there is mobility during surgery, it is
removed, and the conventional immediate implant placement or the
grafting procedure is to be done and the treatment is delayed. The
technique is not recommended in mobile teeth, teeth that are out of the
arch, and teeth with large periapical lesions.

CONCLUSION:

The socket-shield technique is gaining popularity among the clinicians
across the world, this minimally invasive technique is very promising
for the preservation of hard and soft tissues in cases of extraction and
immediate implant placement, giving ultimate aesthetic outcome
imitating the natural emergence profile, preserving the soft and hard
tissue volume, lack of bone loss, additional material cost, no co-
morbidity, single surgery.
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