Case Report

A singular approach of ridge preservation: Socket shield technique.
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Abstract

With the aim of obtaining an excellent aesthetic result, implant dentistry has turn into a prosthetically
driven practice. The socket shield technique has exhibited the possibility in avoiding buccal tissue from
resorption in animal and clinical studies. In order to reduce the resorption of hard and soft tissue,
which prevails around the newly extracted tooth to form a natural emergence profile, socket
preservation technique was brought in. It is pretended that retaining a root remnant adhered to the
buccal bone plate can evade tissue change after tooth extraction. This case report depicts of a young
patient with fractured tooth in left central incisor, in which immediate implant placement with socket
shield technique was initiated where root was bisected and buccal two-third of the root was retained in
the socket so that the periodontium along with the bundle bone and buccal bone remains intact.
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Introduction

One of the primary objective of prosthetic rehabilitation is
to attain harmony between the pink and white zones
especially in the esthetic areas. Various researches confirm
that buccal part of the ridge is more compromised as it
is chiefly supplied by periodontal membrane of the tooth.
After tooth extraction, buccal cortical plate starts faster
resorption than palatal/lingual plate which may lead to
partial or total resorption [1].

To overcome these adverse effects of tooth extraction, various
methods have been reported in the literature such as hard and
soft tissue augmentation following extraction with or without
immediate implant placement. Socket shield technique was first
described in 2010 aimed at leaving the buccal fragment of root
intact and placing implant on the lingual aspect of that fragment
so that the tissues which remains in contact with the buccal
fragment hold its vitality and avoid ridge collapse.

This case report describes a patient whose alveolar ridge of a
fractured tooth is preserved by "socket shield technique" which
can prove to be helpful for implantologists when planning
implants in aesthetic zone [2].

Procedure

The steps of socket shield technique used for immediate implant
placement are outlined as:

Step 1: Cut the crown horizontally at the gingival level (Figure
1).

Figure 1. Horizontally section of the crown at gingival level.

Step 2: Bisect the root vertically in such a way that palatal half
is detached along with the apex. The length of the shield should
be kept at two-third of the root length and buccal part is then
reshaped such that the shield width is about 1.5 mm-2.0 mm.
The shield should be trimmed to the bone level. A bevel or S-
shaped profile on the inner side of the shield is given to hold the
restorative segment (Figure 2) [3].

Figure 2. Vertical bisection of the root.

Step 3: Placement of implant in correct three-dimensional area.
The optimal space between shield and implant is 1.5 mm or
more. A bone graft is implied if the gap is more than 3.0 mm.
An interim crown or a customized healing abutment given
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instantly after the implant placement that will help in preserving
the soft tissue contours. The choice of prosthesis for the final
restoration is a screw-retained crown or a cement-retained
crown with restorative margin that can be well accessed for
cement clean up (Figure 3).

Figure 3. Implant placement.
The principle of socket shield technique is as follows:

* Preparation of the root of a tooth indicated for extraction in
such way that the buccal/facial root part remains situated to
the buccal plate intact.

» The tooth root section’s periodontal attachment stands vital
and intact to restrict post-extraction socket remodeling and
to hold the buccal/facial tissues.

* The prepared tooth root part acts as a socket shield and
inhibits the inflation of tissues buccofacial to an
immediately placed implant [4].

Socket shield technique was first defined by Hurzeler et al in
2010. The procedure consists of leaving a root fragment when
extracting the tooth, specially the vestibular section of the most
coronal third of the root. The socket shield technique is aimed
at making up for loss of the vestibular volume, the bundle bone
because the periodontal ligament remains adhered to the dentin
and cementum of the root fragment. Various animal studies
exhibited that the loss of volume after extraction could vastly
decrease when leaving a tooth portion adhered to the cortical
bone in the vestibular part of the alveolus. The socket shield
technique is still missing clinical long-term statistics to be
favored as a usual therapy.

Case Presentation

A young male patient came for the treatment of a fractured left
central incisor (Figures 4).

Figure 4. Preoperative condition.

The medical history was not revealed. Implant placement with
socket shield technique was preferred as treatment of choice.
After subsequent application of local analgesia, the tooth was
sectioned at gingival level and then divided into buccal and
palatal parts using a long root resection bur (Figures 5 and 6)

[5].

Figure 5. Horizontal cut till gingival level.

Figure 6. Vertical sectioning of root.

It was designed to retain the buccofacial half of the root intact.
Periotomes were used to split the periodontal ligament and
palatal section of root was precisely detached without harming
the buccal root section (Figure 7).

Figure 7. Atraumatic extraction of palatal half-
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The remaining root segment was then carved properly and
shortened coronally to the level of alveolar crest. The frame of
the section was done by trimming it both in apicocoronal and
mesiodistal direction (using a long-shanked, large and round
diamond bur). The extraction socket was then curetted to
eliminate all granulation tissues and buccal root shield was
tested for immobility by applying a sharp probe to its surface.
Once perfectly adapted, this root section is noted as socket-
shield or root membrane. The implant placement step was done
as per the drilling order implied by the implant manufacturer.
The drilling was proposed using a lance drill to employ the
palatal aspect of the root so that the buccal aspect would stay
intact. Ensuing implant bed preparation, a tapered internal hex
implant, 3.8 mm x 15 mm was arranged in correct 3D position
(Figures 8 and 9) [6].

Figure 9. Implant placed.

The implant so placed had mesial, distal and palatal bony walls.
On the buccal side, it had the remaining buccal section of the
root that had thin layer of dentin, followed by cementum,
periodontal ligament and bundle bone in socket-facial direction.
After implant placement, a screw-retained temporary crown
was made for immediate implant placement in the esthetic
region (Figures 10) [7].

Singh A

Figure 10. Immediate post-operative image.

Following fabrication of the interim restoration, a thorough
occlusal review was achieved to establish nonfunctional
loading. Postsurgical instruction includes antibiotics and
analgesic aid and chlorhexidine 0.12% oral rinse. The patient
was further advised to hold up from tooth brushing or any
mechanical injury in the area for 2 weeks. After 2 weeks, the
patient is asked to get for a checkup. Clinical and radiographic
interpretation of the site was done after 3 months
postoperatively. Complete preservation of hard and soft tissue
was recorded at the surgical site. The usual clinical protocol
was used for the fabrication of the definite restoration. Zirconia
abutments were used to contrive the esthetically favorable
lithium disilicate crowns (Figures 11).

Figure 11. Final prosthesis.

The patient was kept on follow-up 3 months, 6 months and
yearly thence-forth [8].

Discussion

Apart from aesthetics, alveolar ridge atrophy after tooth
extraction has a negative impact on implant supported
prosthetic restoration. Various methods have been reported in
the literature such as immediate implant, bone grafts and
membranes have been used in this view. However, immediate
implant placement still does not inhibits buccal bone resorption
as it is a biological aspect. Some studies show that de-crowned
root fragments not only adequately retains bone volume but
also creates vertical growth in coronal direction. Ridge
preservation is of absolute concern if good diagnosis is needed.
This case report offers one such method i.e., the socket shield
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technique which defines that by preserving the facial fragment
of the root, thin labial cortical bone and contour of the ridge is
retained. Histological studies have shown new bone formation
in the small gap between implant in contact with the tooth
fragment. However, a layer of new cementum was found
between implant and tooth portion when enamel matrix
derivative (emdogain) was enforced to the inner surface of the
tooth fragment before implant placement. So, in this case report
it was shown that socket shield technique with immediate
implant placement preserves the buccal cortical plate and
normal peri-implant tissue. Still this technique with its specific
upcoming outcome, will shortly be included as a routine
practice in ridge preservation [9].

Advantages of socket shield technique

It is a minimally invasive surgical procedure, which not only
preserves a part of the tooth but also helps to maintain hard and
soft tissue contours, as long as the shield is intact. It shortens
the need of soft and hard tissue grafting measures, interdental
papilla can be preserved by preparing interdental socket shield
and minimizes the overall treatment period. This is a well
promising technique in terms of managing pink and white
esthetics and brings a solution for esthetically demanding cases
such as maxillary anteriors and high lip line.

Limitations of socket shield technique

The clinician needs to be specially trained and to have high
level of clinical skills. If the shield becomes mobile during
surgery, it is removed and conventional immediate implant
placement or grafting procedure is to be done. Case selection is
very necessary for the success of the procedure. This approach
is not preferred in mobile teeth, teeth which are out of the arch
and teeth with large periapical lesions. The intactness of the
shield plays a basic role in the success of the treatment [10].

Conclusion

The socket shield technique is getting popularity among the
clinicians across the world. The technique is very favorable for
the preservation of hard and soft tissues in cases of post
extraction immediate implant placement. In selected cases,
immediate placement of implants with socket shield technique
looks a suitable means for the replacement of lost teeth, chiefly
in the aesthetic area. Yet histological data and long term pursue
has to be directed to confirm socket shield technique on routine
base. It can be concluded that retaining buccal aspect of the root
in combination with immediate implant placement is a feasible
technique to obtain osseointegration without any inflammatory
or resorptive reply.
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