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ABSTRACT

Sudden tooth loss in the esthetic zone impairs patients physically and emotionally. The extraction socket preservation technique
conserves the alveolar architecture and prevents hard and soft tissue collapse that minimizes the necessity for future augmentation
procedures. Socket preservation using platelet-rich fibrin (PRF) along with bone grafts enhances osteogenic differentiation and
bone repair. After socket preservation, replacement of the missing tooth can be considered. Irrespective of the final treatment, the
first line of treatment would be to provisionally restore the patient’s esthetic appearance at the earliest while functionally stabilizing
the compromised arch. Using the patient's own natural tooth as a pontic offers the benefits of being the right size, shape and
color, economical and fulfills functional and psychological requirements of the patient. This article describes socket preservation
using a concentrated growth factor (CGF) sandwich technique using alloplasts with autologous PRF for preserving a future
implant site. Simultaneously involves the use of resin bonded, wire retained natural tooth as a pontic to restore the edentulous
space until the final restoration. The soft and hard tissue healing was satisfactory clinically and radiographically post 6 months
of therapy. Furthermore, the natural tooth pontic (NTP) has served as a satisfactory interim restoration. The same NTP can be
used as a provisional prosthesis during the two-stage implant procedure. CGF sandwich technique is an effective technique for
socket preservation, along with an NTP, which aids in preserving hard and soft tissues at the future implant site.
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INTRODUCTION

Whether due to caries, trauma, advanced periodontal
disease, tooth extraction, or subsequent healing of
the extraction socket, all commonly result in osseous
deformities of the alveolar ridge including reduced

The sudden loss of an anterior tooth is a catastrophic
event for a patient.! Most of the patients demand

immediate treatment because they usually suffer from
psychological trauma and their social life gets affected
by compromised esthetics.? The clinician should have
a wide arsenal of treatment options to encounter
the compromised esthetics. This may include the
preservation of the socket for future rehabilitation and
immediately restore/replace the missing tooth.

height and width of the residual ridge.> The subsequent
ridge deformity poses a challenge to the rehabilitation
process.*

Apart from approaches to preserve hard tissue, the
ability to preserve soft tissue contour is also an important
consideration in the esthetic zone, particularly in cases
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with thin labial plate. Site preservation through socket
grafting will help to optimize bony fill within the
extraction socket, thereby maintaining vertical bone
height and help stabilize the marginal tissues.’

Various treatment options available for socket
preservation include packing of grafting materials
(either particulate or block grafts) into the socket, using
membranes, use of concentrated growth factors (CGF),
and closure of socket by raising a mucoperiosteal flap.
Socket preservation using a combination of bone graft
and CGF/platelet-rich fibrin (CGF/PRF) provides for
a scaffold, to support the blood clot, provides growth
factors, assists healing, prevents collapse of socket walls,
and encourages natural way for bone regeneration.®

The main reasons for socket grafting are:’

* To prevent future bone loss and ridge resorption

* Intype 2 or type 3 alveolar sockets post extraction,
to support the labial plate of bone®

* Support of adjacent teeth and implants

* Planning for future options such as implants or a
fixed bridge

* Avoidance of additional surgeries for implant site
development.

Replacement of the missing tooth can be temporary,
semi-temporary, or permanent in nature.” The various
treatment options for a single missing tooth includes
single tooth implants, conventional fixed partial dentures,
and a removable partial denture, all of which require
multiple visits to achieve desirable results.”’ Alternatively,
replacing a missing tooth in a single visit can be made
possible by utilizing an acid etch bridge technique, in
which a fiber reinforced composite or even the patient’s
own natural tooth can be used for replacement.>!

Use of patient’s own natural tooth as a pontic and
bonding it to adjacent teeth is more conservative, less time
consuming, and economic, offers the benefits of being the
right size, shape, and color, and fulfills functional and
psychological requirements of the patient.?

Selection criteria for this tooth replacement approach

include:

* A patient who requires an extraction in an esthetic
area and desires an immediate replacement

* A patient who desires an immediate, minimally
invasive approach

* A patient with no parafunctional habits such as
bruxism

* Toattain favorable soft tissue contour before implant
placement/loading

* To maintain the arch integrity

* In patients with a contraindication for an FPD

*  Cost considerations.”

Sandwich Technique of Socket Preservation and an Immediate Interim Prosthesis with a Natural Tooth Pontic

The current article describes a clinical case of socket
preservation by CGF sandwich technique (CGFST) using
PRF and tricalcium phosphate (TCP) and fabrication
of a natural tooth pontic (NTP) for an immediate
replacement of periodontally compromised 11, following
an atraumatic extraction.

CASE REPORT

A male patient aged 42 years, reported to the Department
of Periodontics, M.R. Ambedkar Dental College and
Hospital, with the chief complaint of loosening of his
upper right central incisor. The medical history of the
patient revealed that he is a known asthmatic since
4 years and is on medication for the same. His dental
history revealed an episode of trauma with respect to
upper right central incisor.

On clinical examination, the patient was diagnosed to
have chronic localized periodontitis. The maxillary right
central incisor (11) was partially extruded with Grade I1I
mobility and class III gingival recession. Radiographic
evaluation (intraoral periapical radiography - paralleling
cone technique) revealed poor bone support (i.e., only at
the apical third) in relation to 11. The left central incisor
and the right lateral incisor had healthy periodontium
with adequate bone support, caries free, and good
esthetic appearance.

Correlating the periodontal status, radiographic findings,
and clinical appearance of the tooth, it was decided
to extract 11. Replacement options for the resultant
edentulous space were discussed with the patient.
The patient was unwilling to lose his tooth and was
concerned about esthetics immediately after extraction.

A fixed partial denture was not indicated because of
the required extensive tooth preparation and probable
damage to pulp tissue. The patient preferred a fixed
prosthesis rather than a removable one. Moreover, due
to the compromised hard and soft tissue, immediate
implant-supported prosthesis was not a feasible
replacement option.

Therefore, the socket was preserved for further implant
therapy, by a CGF sandwich technique using PRF and
TCP. Simultaneously, an immediate chair-side wire
retained resin bonded fixed partial denture, using a
natural tooth with an ovate contact surface was the
treatment of choice. The patient was duly informed about
possible limitations and outcome of the procedure.

Preoperative Analysis

Length of the NTP required was predetermined on a
study cast of the patient by measuring the gingival level
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to the incisal edge (of the adjacent central incisor) plus
3 mm so that it could be extended into the alveolar socket
to shape the gingivo-proximal tissue level and preserve
the papilla."

Clinical Procedure

* Atraumatic tooth extraction: After formulating the
treatment plan, the maxillary right central incisor
was extracted atraumatically under local anesthesia
using a periotome. The periotome was used to
gradually sever the periodontal ligament (PDL)
around the tooth and then the luxated tooth was
simply removed from the mouth using forceps. The
extracted tooth was immersed in normal saline and
the remaining soft tissue removed from the surface.

* Socket debridement: The extraction socket was
then thoroughly debrided. The socket walls
were debrided using a surgical spoon curette. This
was done slowly, and all remnant PDL tissue was
removed.

* Socket preservation using CGFST: It was decided to
do socket preservation in relation to the extracted
tooth, using a sandwich technique. This included
first gently packing the apical third of the socket with
PRF, next packing the middle and coronal third of
the socket with a mixture of PRF and TCP graft, and
finally covering the socket with a PRF membrane.
The membrane was tucked into the socket so as to
cover the graft and contain it within the socket as
the healing takes place (Figure 1).

* Cross-over sutures placed: To adapt the marginal
soft tissues over the barrier membrane, cross-over
sutures using 5-0 resorbable suture material were
placed.

* Replacement of edentulous space with NTP:

e The crown was separated from the root, using
an airotor hand piece and a diamond bur (ISO
No. 314). The apical opening of the pulp canal
was cleaned, pulp extirpated and sealed with
GIC.

* Anovate pontic was designed for the apical area
to facilitate cleaning and to give an emergence
profile to the NTP. A high, smooth surface area
was then achieved at the apical area of the NTP
with diamond finishing instruments.

* Two grooves were made mesiodistally on the
palatal surface of the crown (1% groove -junction of
the incisal and middle third; 2" groove - junction
of the middle, and the cervical third), and the
pontic was stabilized in the extraction socket
with two 0.001" braided stainless steel wires,
embedded into the prepared grooves using
composite resin and splinted to two adjacent
teeth on either side. The proposed technique
not only improves the stability of the pontic but
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also prevents rotatory movements of the pontic
around all axis of rotation.
*  Occlusal adjustments were then made using
articulating paper and diamond finishing burs.
e The patient was given the required oral hygiene
instructions.

This will serve as a provisional restoration, to help
maintain gingival architecture for the final prosthesis,
while simultaneously meeting the high esthetic demands
of the patient. The patient was recalled after 1 month,
to assess the health of the soft tissues in the extraction
socket; and later, after 3 months and 6 months, to
assess the hard tissue healing in the extraction socket
(Figures 2-22).

DISCUSSION

The present era of dentistry relies extensively on esthetic
principles because of increasing patient demands.™
Immediate replacement of the extracted anterior tooth
has to be given due consideration for better esthetics, to
fulfill patient’s needs and restore function to a certain
extent.”® This case report describes a simple, economical,
and quick method to improve the esthetics of patients
having an extruded anterior tooth with a poor prognosis
due to trauma and extensive bone loss, by utilizing socket
preservation technique and an NTP.

Sanwich Technique

Closure of Ovedying
Sof Tissue

PRF + Bone Grak

PRF

Figure 1: Sandwich technique

Figure 2: Pre-operative view
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Figure 6: Platelet-rich fibrin membrane

Socket preservation procedures are used widely to
manage the tissue dimensional alterations after tooth
removal. These techniques are considered as predictable
procedures to reduce the need for extensive bone
augmentation operations in implant dentistry. There
are different socket/ridge preservation techniques with
different outcomes. Furthermore, there is no evidence to
support the superiority of one specific technique over
another." Our recommended technique, named CGFST,
would be useful in high esthetic demand cases due to
its ability to enhance healing and lower or stabilize bone
resorption.

Sandwich Technique of Socket Preservation and an Immediate Interim Prosthesis with a Natural Tooth Pontic

Figure 10: Sandwich technique-platelet-rich fibrin membrane

Figure 11: Cross-over sutures

An article published by Araujo, in 2009, demonstrated
that the placement of a biomaterial in an extraction
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Figure 12: Crown separated from root

Figure 16: Etching and bonding of wire

2R

Figure 13: Pulp extirpated ]
Figure 17: Prepared pontic

Figure 14: Pulp canal sealed

Figure 15: Tooth prepared with grooves

socket enhances bone modeling and compensates
the marginal ridge contraction.'” Alloplasts, such
as B TCP, have demonstrated potential in surgical  Figure 19: Immediate final restoration (occlusal view)
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Figure 21: Post-operative (after socket preservation and placement of natural
tooth pontic)

6 Months Post Operative

Pre- Operartive

Figure 22: Pre and post operative IOPAR of the patient

therapy. It has been found to be biocompatible,
biodegradable, osteoconductive, safe, and non-toxic. Its
large granular inner surface area provides the highest
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degree of osteoconductivity through clot stabilization,
vascularization, cell adhesion, and penetration of host
bone repair into the inner part of the graft material.
Biphasic calcium phosphate enhances the biological
resorption of the granule, ensures optimum bone in-
growth and formation.'® As it undergoes degradation,
it leaves behind a calcium phosphate trellis. Osteoblasts
attach to it and start secreting the bone matrix."

Furthermore, considerable interest has recently
emerged over the potential benefits of using CGF/PRF,
a highly concentrated form of platelets, packed with
growth factors encased in a leukocyte rich matrix that
enhances osteogenic differentiation and bone repair.?’
Simonprieri et al. summarized the advantages of PRF
as it maintains and protects graft materials serving as a
biologic connector between bone particles. It integrates
fibrin network into the regenerative site and facilitates
cellular migration (neo-angiogenesis). Moreover, platelet
growth factors get released as fibrin network is resorbed
over a period. Leukocytes in fibrin network play a role
in self-regulation of inflammatory phenomenon of the
graft material.*

There are various reasons why the surgeon may not
wish to follow a particular treatment option. These
reasons could also be viewed as limitations to socket
preservation with bone grafting. Examples of potential
problems are lack of adequate apical bone to begin with
for primary anchorage of the implant; lack of buccal
socket wall; the indications for immediate implant
placement are stronger; lack of experience of the dentist
in selecting appropriate materials and techniques;
indecisive patient, etc. Regardless of the reasons, there
seems to be a consensus that preserving or reconstructing
the extraction socket of a failed tooth according to the
principles of guided bone regeneration enhances our
ability to provide esthetically pleasing restorations to
our patients without violating the predictability and
function of the prostheses.®

Considering these facts, we have done socket preservation
using a combination of only CGF/PRF at the apical third,
then CGF/PREF plus graft material to fill the remaining
socket and finally covered the socket with a CGF/PRF
membrane. This technique offers the dual advantage
of maintaining soft and hard tissue contours as well
as augmenting bone with the help of autologous PRF
and bone stimulating grafting material, i.e. B tricalcium
phosphate. The CGF/PRF at the apical third and the
CGF/PRF mixed with bone graft in the remaining part of
the socket plays a synergistic role during the resorption
of calcium phosphate. The continuous supply of growth
factors in the entire socket enhances formation of bone by
osteoblasts. Apart from this, the resorbable biomembrane
(CGF/PRF) that is placed at socket orifice helps to
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not only contain the graft material but also possesses
adequate cell occlusiveness to promote osteoblastic
proliferation while simultaneously preventing gingival
epithelial cell invasion and soft tissue migration into
the socket.”

The next logical step would be to speculate about the
replacement options for the single tooth edentulous
space that could be conventional fixed partial dentures,
aremovable partial denture and a single tooth implant.”
The development of implants-supported restorations
has led to a more conservative approach to a single
tooth replacement, with improved psychological health,
regained proprioception (occlusal awareness), increased
stability, retention, phonetics and improved function,
in comparison to the conventional FPDs that require
aggressive tooth reduction during the preparation of
abutment teeth with a high risk of pulp exposure* or
RPDs that pose a problem of residual ridge resorption
and deterioration of periodontal health of adjacent teeth.

The success of osseointegrated dental implants depends
on whether there is a sufficient volume of healthy bone
at the recipient site at the time of implant placement. The
placement of an implant at a site with a thin crestal ridge
(e.g. post extraction ridge) could result in a significant
buccal dehiscence. Thus, it seems prudent to prevent
alveolar ridge destruction and make efforts to preserve
it during extraction procedures.®

Therefore, the best and feasible option to temporarily
restore the edentulous space after extraction of a
periodontally compromised tooth would be to replace it
with the patient’s own tooth in the form of wire retained
resin bonded NTP.

In addition to the ease of usage and almost no adaptability
period, NTPs achieve favorable esthetics, have a positive
psychological effect on the patient, allow for same visit
tooth replacement, avoid laboratory work, and it is a
reversible technique allowing other definitive restorative
options to be evaluated. Furthermore, the micro-
resiliency and ovate design of the pontic stimulates
underlying tissue, avoids excessive post extraction ridge
resorption, and contouring of soft tissue architecture.”

This procedure is also associated with a number of
limitations such as relying on patient’s motivation and
manual dexterity to maintain oral hygiene around the
pontic, limited functional efficiency, irritation to the
tongue and chances of splint breakage.”> Among these
limitations, bonding of the NTP to the adjacent teeth
is crucial and extremely important for the success of
such conservative bridges. The predominant location
of debonding with resin bonded fixed partial dentures
is between the luting cement and the framework of the
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denture.” In this case, good adhesion was ensured by
incorporating two palatal grooves and splinting the NTP
to two adjacent teeth on either side (instead of just one
groove and one additional tooth on either side). The
proposed new technique provides optimum stability of
the pontic around all axes of rotation, greater durability,
and enhanced retention, which may not be obtained with
a single groove.

Replacement with NTP is technically demanding and

cannot be used for every patient. Some key factors need

to be considered before performing such restorations,

such as:

e Patient’s bite

* Any interfering parafunctional habits

* Inadequate occlusal clearance space for the wire
composite bonding

* Inability to maintain isolation of field during
bonding procedures

e Primary dentition.”*

Despite such restrictions, this technique of using NTP
has been tested by various researchers earlier and
shown very satisfying results.**®? Even in this case, a
9-month follow-up demonstrated good clinical success.
Complications, such as postoperative sensitivity, caries,
de-bonding, and fracture at the connector area and
discoloration, were not observed. However, efforts in
preserving the gingival papilla by immediately placing
an ovate pontic in the extraction area were not achieved
likely due to preexisting periodontitis. Nevertheless,
NTP has been successfully used as a temporary
restoration until implant placement, and also, the same
NTP can be used as a provisional prosthesis during the
two-stage implant procedure.

CONCLUSION

Loss of teeth due to caries or traumas, often result in
hard and soft tissue collapse, therefore, preserving or
reconstructing the extraction socket of a failed tooth
according to the principles of guided bone regeneration
and socket preservation enhances our ability to provide
adequate bone volume and esthetically pleasing
restorations to our patients without violating the
predictability and function of those prostheses. In recent
years, the desire expressed by many patients for cosmetic
and esthetic restorations is on a rise. Hence, the described
technique using patient’s natural tooth as a pontic is a
conservative, esthetic, and cost-effective method for the
replacement until future implant therapy.

This technique of socket preservation along with the NTP
enables favorable architecture of the alveolar ridge with
replacement of the original tooth, together with esthetics
and functionality to a certain extent. However, additional
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studies are necessary to provide more clinical data to
draw further conclusions regarding this therapeutic
approach.
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