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Socket preservation

The tooth root always aids in preserving the surrounding hard and soft tissues, favouring their functionality
and aesthetics. Resorption of the alveolar bone following tooth extraction leads to deficits in both the hard
and soft tissues. In order to prevent resorption after extraction, immediate implant placement, the use of
graft materials, and the use of barrier membranes have all been reported in the literature. Despite different
degrees of cortical bone preservation, none of these procedures completely avoided mid-facial recession
after immediate implant placement. The socket shield technique can be used to prevent this. Here, in this
clinical case report we present “the modified socket shield technique” in achieving successful aesthetic and
functional outcome with procedural tips.
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1. Introduction

Alveolar bone development is low or diminished when
teeth are missing. "> Deficits in both soft tissue and hard
tissue may result from the resorption of alveolar bone
after tooth extraction. These deficiencies in the hard and
soft tissues can have an impact on the final appearance
and functionality of an implant supported treatment. When
thinking about aesthetics, the maxillary anterior region is
the most important area.>* Additionally challenging is the
patient’s demand for a quick replacement in this area.

A number of methods to prevent resorption
after extraction have been documented in the
literature: immediate implant placement, guided bone
regeneration, palatally positioned implants, and platform
switching.>®None of these techniques totally prevented the
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mid-facial recession after immediate implant implantation,
despite the varying degrees of cortical bone preservation
they demonstrated.

When a tooth is extracted, the vestibular section of
the most coronal third of the root is typically left
behind using the socket shield technique (SST).” The
buccal/facial component of the root serves as a shield in
this method, which was first described by Hurzeler et al.,
preventing the recession and resorption of the buccal/facial
soft and hard tissues, respectively.® By preserving the
periodontal ligament, its fibres, its blood supply, its
cementum, and the surrounding bone, this approach aids in
attaining periodontal ligament-mediated ridge maintenance.
Although the idea underlying the socket shield technique
is quickly becoming widely accepted among clinicians,
there are only a very limited number of clinical research
on the subject;” as a result, nothing is known about the
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potential drawbacks and/or consequences connected with
this approach. This case report on “the modified socket
shield” discusses on the case selection, the technique
(Figure 1) and tips for a successful treatment outcome of
a patient with thin buccal cortical plate.

2. Case Description

A 38-year-old-male medically fit non-smoker patient visited
our dental clinic for implant therapy to substitute his
fractured maxillary right lateral incisor (Figure 2). The
cervical fracture of the tooth with lack of ferrule made it
unrestorable unless orthodontic forced eruption would be
made. The patient requested an implant instead of having
the tooth extruded through orthodontics. Grossly decayed
tooth with good gingival and periodontal tissue was evident
upon clinical examination.

Figure 1: Socket shield technique; A: Sectioning of the root; B:
Extraction of the palatal root fragment; C: Cross sectional view of
Ideal shield design; D: Occlusal view of the shield

Cone beam computed tomography (CBCT) imaging
series was recommended for the patient to determine
whether there was enough bone in the region surrounding
the tooth 12, for implant placement. CBCT was carried
out using Kavo 3D OP Pro, with a 5x5 cm FOV (field
of view). Multiple planes of reconstruction were used to
gather the data as a volume collection. CBCT scans were
utilised to more precisely estimate the amount of bone
that might support an implant. Regarding the tooth 12,
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Figure 3: Pre-operative CBCT

Figure 4: Palatal section of the root along with the apex.
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Figure 6: Screw retained permanent crown on right lateral incisor.

it displayed periapical radiolucency. The highest labio-
palatal thickness measured 7.14 mm, and the alveolar crest
to nasal floor distance was 13.74 mm (Figure 3). The
CBCT examination also revealed the presence of a fragile
buccal cortical plate that might fracture during extraction.
Hence, the buccal fragment of the tooth was intended to
be preserved by the socket-shield treatment. Based on the
data, 4.2-mm diameter and 11.5mm length implant (Noris
Implant manufactured by Noris Medical Dental Implant
Company, Israel) was planned in order to place an implant
that exceeded the socket length by 3mm to get primary
stability.

2.1. Technique

The surgical site was anesthetized by infiltration and the
tooth 12 was decoronated using a coarse-grained diamond
bur till the crest of the bone. Care was taken in order to
protect the adjacent tooth structures. A tapered diamond bur
was then used to slice the tooth till the apical two-thirds,
while holding it parallel to the long axis of the tooth. The
buccal fragment was separated from the palatal component
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in the second phase by changing the bur’s direction to an
oblique one towards the buccal surface.

A periotome was used in the palatal portion to detach the
ligaments from the bone. To avoid unintentional pressure
in the facial direction and to support the facial root section
at the bony plate, finger pressure was applied to the facial
portion of the root. Then, the palatal root part was carefully
removed without traumatizing the buccal root section and
root apex (Figure 4).

A large round diamond bur was then used to thin
the most coronal 2 mm of the interior aspect of the
socket-shield. This formed a chamfer, which allowed for
more prosthetic space and a soft tissue seal around the
implant’s prosthetic component. The socket-shield was then
meticulously smoothened, with all sharp edges removed.
This was done with a fine-grit long-shank bur. After
curetting the extraction socket to eliminate the granulation
tissue, the buccal root shield was examined for immobility
with a pointed probe.

Because the bone was of the D4 type (CBCT analysis),
implant osteotomy was performed with the Densah burs
to densify the available bone in order to provide good
primary stability. Osteotomy was performed palatal to the
fully prepared socket-shield according to protocol, always
remaining within the bone envelope. The implant was
inserted 1.5 mm below the facial bone crest (Figure 5)
and roughly 0.5 mm above the chamfer’s apical limit.
To avoid implant contact with the socket-shield, which
could dislodge or even fracture it, and to allow for bone
formation, the implant was placed in the lingual/palatal
region. Following implant placement, a screw-retained
temporary crown was fabricated and examined for occlusal
contact to ensure zero functional loading. Post-operative
antibiotics and analgesics were given, and the patient was
called back after seven days for suture removal and a two-
week post-operative review. After a 5-month postoperative
clinical examination, we proceeded with the fabrication of
the final restoration (Figure 6).

3. Discussion

Bone resorption caused by tooth extraction is one of the
most common complications after extraction and implant
placement in aesthetic areas, particularly in the anterior
maxilla. Tooth extraction affects the periodontal ligament,
which provides nutrients to the buccal bone plate via
its vascular supply. Without this sustenance, the buccal
bone plate undergoes physiologic resorption, which happens
primarily within the first 4 to 6 months after tooth
extraction. !%!! This is followed by a contraction of the
overlying soft tissues, which might worsen the situation and
cause an aesthetic problem.

In order to avoid the detrimental effects of bone
resorption of the buccal bone plate occurring following
tooth extraction and to achieve the best possible aesthetic
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results, the socket shield approach has been recommended
in conjunction with the placement of post extraction
implants in aesthetic areas.® There may be a number of
reasons to remove the tooth and place an implant right away.
However, there are more implicit requirements to keep the
facial root section as a socket-shield.

Any shield movement during preparation might
complicate or potentially induce a failed intervention,
limiting the selected teeth to those that are non-restorable or
have horizontal fractures above the level of the bone crest.
Badly deteriorated teeth with root caries, severe apical
pathology, teeth out of arch, and teeth with fenestrations
are not recommended because preparing the shield and
removing the palatal portion of the root without dislodging
the shield would be difficult. This procedure should not
be used on teeth with earlier or active periodontal disease,
teeth with mobility or widened periodontal ligament, or
teeth with vertical root fractures or horizontal fractures
below bone, or on teeth with external/internal resorptions. 2

A tooth that lacks a ferrule, rendering it unrestorable
without supplementary crown lengthening surgery, is one
of the most typical clinical circumstances that indicates
socket shield. In the anterior region, crown lengthening for
one tooth causes asymmetry and is usually avoided. There
is currently no agreement on the appropriate socket-shield
dimensions (length, thickness, etc.). According to research,
a thinner socket-shield is more prone to flexure, fracture,
and movement, particularly if the implant and its threads
apply force against it.!> It was also suggested that the
facial root part be thicker (about half the thickness from
the root canal to the outer surface) to make it stronger
and more immune to any stresses. A larger, longer socket-
shield also means more attachment to the bundle bone via
its periodontal ligament, and hence better stability, reducing
mobility. '* This formed the basis for the shield thickness in
our case.

In our present case, the implant was placed more lingual
to the socket shield as implant in contact with the socket-
shield may unintentionally dislodge or even fracture it.
Researchers have suggested placement of implant 1.5 mm
below the facial bone crest, and about 0.5 mm above the
apical limit of the chamfer. Otherwise, limited bone may
form between the socket-shield and the implant, and/or the
socket-shield may be prone to pressure. 1>

The surgical technique described in our case had 3
important differences from the classical method described
by Hurzeler et al. '® First, the shield’s thickness was lowered
to 1.5 mm, with a concave profile. The shield thickness was
maintained to be 1.5mm thick in order to resist fracture and
resorption. Second, the most coronal section of the root is
left at the bone crest level rather than 1 mm above. The
biggest problem in supracrestal shield preparation was the
exposure of the socket-shield through the overlying soft
tissue. In our situation, the socket-shield was decreased to
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the bone level to prevent this. Third, no graft material was
used in the gap between the shield and the implant, which
is consistent with Siormpas and Mitsias,!”!® but differs
from Gluckman et al,'*!® who proposed grafting the region
with particulate material. Tarnow and Chu suggested, the
direct implantation of implants into extraction sockets with
an intact buccal wall permits healing and osseointegration
despite a significant gap distance and without primary flap
closure, a bone graft, or a barrier membrane.’ Our case
report is based on “the modified shield technique” which
was given by Han et al, where the shield’s thickness was
retained at 1.5 mm, the most coronal part of the residual
root was positioned at the level of the bone, and no grafting
material was used in the space between the residual root and
the implant. %!

Socket shield procedure requires great precision and
following the below guidelines could help the clinicians
overcome the errors to a greater extent.

1. The root apex should be completely removed and
thoroughly debrided during the preparation of the
shield.

. By the end of the preparation, the shield should be
immobile and stable to avoid infection, resorption,
extrusion, and eventual shield loss.

. The shield must be sufficiently thin to avoid getting
into touch with the implant. When shields are
extremely thin, migration or mobility may occur.

. The shield should have optimum thickness to resist
detachment from the labial alveolar bone. Thicker
shields impede implant placement and likely to make
contact with the implant after placement.

The design and dimensions of an ideal shield can be
summarized as

1. No apical or palatal part of the root should be included

in the shield.

The length of the shield should be at least 8 mm or

about two/third that of the original root, whichever is

more.

. Shield width is half the distance between the root canal
space of the root to be sectioned and the labial bone.

. The curvature of the labial bone from the mesial to the
distal line angle should be followed.

. The shield should be trimmed to the level of the crest
of the labial bone.

. The internal aspect of the shield should have a S-
shaped curve or a bevel.

2.

Selection of the implant diameter in socket shield should
ideally consider maintaining a gap of 1-1.5 mm between
the labial aspect of the implant in the coronal portion and the
shield. And to establish good primary implant stability from
the periapical bone, the implant should exceed the socket
length by 2-3 mm. Therefore, the osteotomy preparation is
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recommended to extend 2—-3 mm beyond the socket apex on
the palatal wall.

Although the clinical results obtained by socket shield
technique can be considered encouraging, our literature
research points out to the fact of 1 human histologic study
in the current literature that support the advantage of this
technique.?” The paper reported histologic evidence of an
immediate implant placed in the human anterior maxilla,
according to the socket shield technique, and retrieved after
5 years. It indicated that the buccal bone plate had been
maintained without resorption and that a healthy periodontal
ligament was preserved. With a high percentage of bone-to-
implant contact, the implant demonstrated osseointegration.

One of our case report’s key limitations is that we
could only follow up on this instance for one year after
implant placement. To make more specific conclusions on
the reliability of this “modified” socket shield approach, a
longer follow-up period is required. At the one-year follow-
up, we solely looked at clinical outcomes and did not
carry out a 3-dimensional volumetric examination of tissue
stability or use subtraction radiography, which would have
allowed us to draw more specific conclusions about the
method in this case. The greatest factor behind the success
of socket shield technique is that, by keeping the buccal
cortical plate in place during extraction, the root fragment
that serves as the foundation for protecting both the hard
and soft tissues is shielded from the external environment,
which can result in infection or aesthetic problems. 234

4. Conclusion

Within the limitations of our observations we found that
“ the modified socket shield technique” seems to be
a successful procedure when combined with immediate
implant placement, because the root fragment does not
interfere with osseointegration and may be beneficial for
the esthetics, by protecting the buccal bone from resorption
and also reducing the need for bone grafts compared to
the other techniques reported in literature. Because of the
limited existence of case reports and studies, there should
be a caution while practicing this technique. Hence, case
selection and judgement by the practitioner in the use
of Socket shield technique is considered to be utmost
important for a successful outcome.

5. Take Home Message

1. Keeping the cornonal portion of the shield at the
crest can reduce the chances of exposure of the shield
through the soft tissue during healing.

. Very thin shields are vulnerable to mobility and very
thick shields can interfere with implant placement.

. Excessive pressure and contact of the implant to the

socket shield can dislodge /fracture the socket shield.
. Incomplete sectioning of the root can cause accidental

movement of the labial segment or inadvertent
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extraction of the entire root resulting in procedural
failure.

6. Source of Funding
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7. Conflict of Interest

None.
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