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Abstract

Dental implant restoration is challenging procedure when it involve the esthetics zone, and since
implant dentistry is prosthodontically driven procedure, care were practice in restoration of missing teeth in
esthetics area which will fulfill the objective.

Extraction of teeth leave buccal plate bone unsupported and decrease the blood supply and since this
plate is very thin resorption will be expected. Different attempt was done in order to prevent this sequence and
create natural emergence profile around dental implant prosthesis. Socket preservation procedures were
introduced, however in case of ridge deficiencies, hard and soft tissue augmentation procedures are indicated.

Socket shield techniqgue meets the demands of minimal invasion, tissue preservation, and no need of
bone substitute materials. And can be applied not only for maintaining buccal contour of an edentulous ridge
but also for keeping the inter-implant soft and hard tissue

In this review paper we present different articles and case report using socket shield technique as
treatment protocols and try to explore different protocol are practice in order to achieve high treatment out
come with optimal success.
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Introduction

Tooth loss due to extraction or trauma result in
absence of periodontal ligament which is associated
with variable but inevitable time dependent bone
resorption. reported data has shown dramatically
resorption of buccal cortical plate compared by lingual
one[l]. Alternation of ridge contour result in
compromise ideal positioning of implant for optimal
support and stability of surrounding soft and hard tissue
which will compromise esthetic outcome of the
treatments [2].

Preservation of thin buccal cortical plate in
freshly extraction socket has got many debate in
literature and different methods were introduce
including immediate implants after extraction
protocol [3,4] which preserve the tissue contour,
dimension and reduce number of surgical procedure
which will decrease treatment time [5]. other methods
include bone substitutes material has been used, and/or
barrier membranes. The amount of ridge maintains by
these procedure is still questionable [6,7]. However, a
complete preservation and/or entire regeneration of the
extraction socket have not been documented yet [8].

Araljo and Lindhe demonstrate the physiology
processes following tooth extraction, presence of
osteoclasts inside socket will result in resorption of
bundle bone. Anatomically buccal bone plate are thin
and has more bundle bone than lingual wall resorption
of hard tissue will be pronounced buccal wall than
lingual [9].

Different hypothesis on root retention have
been tested clinically in order to avoid tissue alternation
and minimize the influence of teeth removal in resorp-
tion process;

Salama et al [10] demonstrate Root Submerge
Technique (RST) which preserve the natural
priodontium, and prevent bone resorption. Von Arx
et al [11] published a method to preserve the alveolar
ridge by leaving the de-crowned root fragments.
Davarpanah and Szmukler [12] published a case series
of five patients showing that immediately placed
implants where direct implant contact with ankylosed
tooth fragments was ensured, were preserved without
any signs of abnormal changes over a follow-up period
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of two years. Hirzeler et al [8] also demonstrated that
leaving coronal buccal root portion intact help to ensure
the physiological preservation of labial and buccal bone
structures if the implant is placed in contact to this
natural tooth fragment.

However certain risks are associated with these
approaches, such as formation of pre-implant
periodontal membrane [13], preimplant infection. These
occur in the presence of pre-existing or developing
periodontal or endodontic infections or inflammations of
the retained tooth fragment.

Material and Methods

Narrative review on published articles written in
English language only reporting data related to socket
shield technique. Comprehensive electronic search was
performed using PubMed, Google scholar, furthermore a
manual search was conducted in related journals. The
search terms including extraction socket preservation,
socket shield, tooth retention, and tooth fragment.

The search include original articles , case report,
and animal studies are including in this review, the
articles have been selected after critical assessment of
research. A total of 15 articles were reviewed carefully
and thoroughly in order to extract the information
regarding different technique of preservation of bone
with an attempt to offer suggestion that clinicians could
be use as guideline in the clinical practice in attempt to
preserve the post extraction tissue especially in
esthetically challenging cases.

Discussion

Loss tooth initiate the remodeling process which
it's a natural reaction of healing process, involving
various degrees of alveolar bone resorption both vertical
and horizontal, and more pronounced on the buccal
than on the lingual aspect of the extraction socket . the
bundle bone is primarily vascularized by the periodontal
membrane of the tooth. Insufficient nutrition to alveolar
bone leading to total or partial resorption [14,15]. Bone
resorption of up to an average width of 50% [16] or 3.8
mm [17] has been reported. Losses in height of 2 mm
to 4 mm (3) or 1.24 mm on average [17] have also
been measured. However, this resorption process is
highly variable and not fully predictable [18] A
substantial 0.5% to 1% of the alveolar ridge volume is
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lost as the result of it [19].

Retaining a root for alveolar ridge preservation
and prevent tissue alterations after tooth extraction has
been tested in several clinical studies. Hypothesis tested
by Filippi et al [20] by retained root either of vital or
pulpless teeth avoid tissue alternation and consequence
of tooth extraction, he report that decoronation of an
ankylosed tooth preserved the alveolar bone before
implant placement.

Malmgren et al, Malmgren et al, Andersson et
al. [21,22,23]. Presents a studies that demonstrated
that the preservation of decoronated roots in the
alveolar process not only helps maintaining existing
bone volume but also enables vertical bone growth,
which can be observed coronally to the decoronated
root.

A study that confirmed regeneration of alveolar
bone around endondonticllay treated teeth done by
Bjorn [24]. O'Neal et al. [25] reported a new cementum
and connective tissue form over the coronal surface of
submerged roots separating the dentine from new bone.

Root Submergence Technique (RST) reported
by Salama et al [10] which maintains the natural
attachment apparatus of the tooth in the pontic site,
which in turn allows for complete preservation of the
alveolar bone frame and assists in the creation of an
aesthetic result in adjacent multiple-tooth-replacement
cases.

Five- case report study done by Davarpanah &
Szmukler-Moncler [12] reported implant placement in
contact with ankylosed root fragments show no any in
specific pathological sign after a period of 12—42 months
of loading.

No study yet has evaluated partial root
retention around dental implants. the aim of the article
review is the evaluate the effect of partial root retention
around dental implant, and present different treatment
modalities have been reported.

In 2010, Hurzeler et al [8]. introduced a new
method, the socket shield technique, in which a partial
root fragment was retained around an immediately
placed implant with the aim of avoiding tissue
alterations after tooth extraction, his study was
conducted in beagle dog, in which the third and fourth
mandibular premolars were hemisected using a fissure
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bur. A coarse-grained diamond bur was used to
decoronate the distal aspect of the pre-molar. The
buccal fragment of the root was retained approximately
1mm coronal to the buccal bone plate. The residual
tooth fragments were completely removed on the
lingual, distal, and mesial region of the extraction
socket. The dental implant administered on the internal
aspect of the fragment. and was situated at the height
of the buccal root segment. Implants were placed
intentionally in direct contact with the buccal root
fragment. Healing abutments were connected.
Histological evaluation after 4 month showed no
resorption of the root fragment and new cementum
formed on the implant surface. their clinical case
demonstrated excellent buccal tissue preservation and
clinically successful osseointegration of the implant.

The study concluded that retaining the buccal
aspect of the root in conjunction with immediate implant
placement is a viable technique to achieve
osseointegration without any inflammatory or resorptive
response.

A case report presented by Al-Dary [26], using
technique was described by Hirzeler et al. in which the
root was hemisected using a fissure bur in a
mesio-distal direction, then removal of the lingual
fragment (atraumatic) of the root was achieved, then
the buccal fragment was reduced using surgical bur
leaving a thin layer of the root aspect intact to the
buccal plate of the bone. In this study the author used
one piece implant, since study conducted by Hermann
et al. showed that significantly increased amounts of
crestal bone loss around two-piece vs. one-piece
implants, which result in a significant more apical
position of the gingival margin, also, the degree of
inflammation in peri-implant tissues is less around
one-piece implants compared to two-piece implants.

In his study he concluded after 5 month waiting
time retaining the buccal aspect of the root in
conjunction with immediate implant placement is a
viable technique to achieve three dimensional
positioning of the implant which requires optimal
support and stability of surrounding hard and soft
tissues.

Another case report conducted by same author
he used a bone trephine was used to take out the
remaining root, leaving an organized rounded section of
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the palatal/lingual extraction site with a semi lunar
internal shape of the buccal aspect of the root that will
receive an implant. He concluded that preparing the
shield with a trephine may be of a great advantage than
using fissure bur [27].

A new case report [28], the author conducting
immediate implant placement simultaneous to the
socket shield (SS) technique. and in this study the
author demonstrate a 1 year follow up successful
preservation of post-extraction tissues coinciding with
successful restorative implant treatment. He concluded
that The socket-shield technique offer a promising
solution to the difficulties encountered when managing
the post extraction tissue and addition to clinical implant
dentistry.

A case report conducted by Chen &
Pan [29]using socket shield technique protocols, in
which failing upper right second premolar which would
be replaced by an implant-supported single crown.
Leaving a partial root fragment at buccal side in
combination with immediate implant placement lingual
to the retained fragment was performed. Clinical
examination after 4 month 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. Applying socket shield
technique and immediate implant placement may be a
feasible treatment option in case with high esthetic
concern.

A comparison study was performed by
Abadzhiev M, Nenkov P, Velcheva P [1]. This study
design including Twenty-six implants in twenty-five
patients, with a need of tooth replacement in frontal
aesthetic region, visible during smile. Sixteen implants
placed by conventional immediate implantation and
guided bone regeneration. Ten implants placed using
Socket-shield technique. All the implants were follow up
of 2 years and evaluated by X-ray follow up on each 6
months ,Soft tissue volume, Aesthetic evaluation
according to the doctor and according to the patient.

The Result Gather from this Study as Following

Radiological examination immediately after
implantation and on every 6 months during the next 2
years shows considerable bone loss in conventional
implantation. Up to 12% in the first two years, which is
equal up to 5mm. Contrary in socket-shield technique
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during 2 years follow up bone loss is 2% which is equal
to 0.8mm.

Soft tissue volume is assessed by the quantity of
attached gingiva. Almost same results are observed in
this criteria as in the bone loss. 18% compared with 2%
in favor of the socket-shield technique. High bone
resorption leads to lack of soft tissue support and is a
precondition for mucogingival surgery for increasing the
volume of attached soft tissue. The result from the
clinical assessment of aesthetics showed the
predominant natural appearance of socket-shield treated
teeth.

A Pilot Study [30] to assess histologically,
clinically, and volumetrically the effect of separating the
remaining buccal root segment in two pieces before
immediate implant placement was performed. Since
there are concerns that socket shield technique can only
be used when buccal tooth structure is intact but in
many cases a tooth that has to be replaced is vertically
fractured. Three beagle dogs were selected in the study.
The third and fourth premolars on both sides of the
upper jaw were hemisected and the clinical crown of the
distal root was removed. Then, the implant site
preparation was performed into the distal root so that a
buccal segment of healthy tooth structure remained.
This segment was then separated in a vertical direction
into two pieces and implants placed lingual to it. 4
month later the specimens were investigated for
histological diagnosis and was concluded

1. healing of all experimental sites proceeded without
adverse events and without signs of inflammation.

2. Presence of a tooth fragment apically in contact with
the threads of the implant. which was still attached
to the buccal bone plate by periodontal ligament.

3. On the buccal alveolar
remodeling was found.

crest, no osteoclastic

4. Junctional epithelium ending at the cemento-enamel
junction detected using a higher magnification.

In a clinical case, the same technique was
applied and impressions taken for volumetric evaluation
by digital superimposition. selected surface measured
about 28.68 mm2. 5 month later, a mean loss of 0.66
mm in labial direction was detected. sine bone loss was
not homogenous a maximum value of 1.16 mm and a
minimum of 0.01 mm could be identified. more loss in
the middle of the area, decreasing toward the mesial
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and distal.

Finally the author conclude that applied
modification of this protocol have no interfere with
implant osseointegration and also apply the benefit of
preserving the buccal plate. It may offer a feasible
treatment option for vertically fractured teeth.

Kan and Rungcharassaeng [31] used proximal
socket shield procedure (PSS) in conjunction with
immediate implant placement and provisionalization on a
failing tooth adjacent to an implant restoration. His
protocol 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 supracrestal
cementum (2 mm above the proximal bone), where
dentogingival fibers are attached, also contributes to the
preservation of the level of the inter implant papilla.

Proximal socket shield technique (PSS) is
sensitive procedure, success depends on proper case
selection, the tooth an periodontal apparatus of the
failing tooth must be healthy with no evidence of

pathology (eg, internal/external root resorption,
perforation, infection, or fracture) to avoid future
complication.

They conclude that well-preserved inter-implant
papilla and satisfactory esthetic results after 1-year
follow up were shown in their case report. However,
more studies are needed to prove the feasibility.

One study in which twenty-two fixtures were
placed. and all implants were immediately loaded with a
cement-retained acrylic interim restoration using "Root
membrane technique". The protocol of this technique
involve reduction of crown tooth structure to the level of
one millimeter above the osseous crest. then the implant
site were prepared by drilling through the long axis of
roots. This technique implements with gradual endoroot
extraction (dentinotomy- osteotomy) of the palatal
aspect of the root following the drilling sequence
suggested by the implant manufacturer. The ‘Root
membrane technique’ (immediate implants placement
and loading in the aesthetic zone of the maxilla), has
been proven to be a successful alternative method for
the aesthetic preservation of the tissues in this
demanding area. [32]

Conclusion

Long term success of implant in aesthetics zone
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requires prudent participation of clinicians to contribute
to the knowledge base before the procedure can be
routinely prescribed.

Socket shield technique is cost-effective but still
technique-sensitive, success require a precise case
selection to achieve successful results. Moreover,
appropriate surgical treatment, restorative procedures,
and clinical experience are essential when performing
immediate installment of implants [33]

This treatment modalities have advantage of,
ultimate esthetic 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, Applicable in sites with
endodontic apical pathology. The disadvantage include
not yet reliable or predictable, no long-term data
available,

Long term clinical studies and observation are
needed in order to achieve high esthetics result and long
lasting implants outcomes using the protocol described
by socket shield technique. Science and technologies
guides us to desired results by using the most valuable
prove in medicine.[34,35]

Acknowledgments

The authors reported no conflicts of interest
related to this study.

Reference

1. Abadzhiev M., Nenkov P., Velcheva P.. Conventional
Immediate Implant Placement and Immediate
Placement with Socket-Shield Technique — Which is
Better. International Journal of Clinical Medicine
Research. Vol. 1, No. 5, 2014, pp. 176-180.

2. Buser D, Martin W, Belser UC. Optimizing esthetics
for implant restorations in the anterior maxilla:
anatomic and surgical considerations. Int J Oral
Maxillofac Implants 2004; 19 Suppl:43 61.

3. Botticelli D, Berglundh T & Lindhe J. Hard-tissue
alterations following immediate implant placement in
extraction sites. Journal of Clinical Periodontology.
2004;31:820-8.

4. Aratjo M, Sukekava F, Wennstrom J & Lindhe J.
Ridge alterations following implant placement in
fresh extraction sockets: an experimental study in
the dog. Journal of Clinical Periodontology.
2005;32:645-52.

Vol-2 Issue 2 Pg. no.— 10



http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jdoi
https://openaccesspub.org/journal/jdoi/copyright-license
https://doi.org/10.14302/issn.2473-1005.jdoi-18-583

Freely Available Online

5.

10.

11.

12.

13.

14.

WWWw.openaccesspub.org JDOI

Capelli M, Testori T, Galli F, Zuffetti F, Motroni A,
Weinstein R, Del Fabbro M. Implant Buccal Plate
Distance as Diagnostic Parameter: A Prospective
Cohort Study on Implant Placement in Fresh
Extraction Sockets. Journal of Periodontology 2013
84:12, 1768-1774

Aratjo M, Linder E, Wennstrom J & Lindhe J. The
influence of Bio-Oss collagen on healing of an
extraction socket: an experimental study in the dog.
International Journal of Periodontics & Restorative
Dentistry. 2008;28:123-35.

Aratjo M, Linder E & Lindhe J. Effect of a xenograft
on early bone formation in extraction sockets: an
experimental study in dog. Clinical Oral Implants
Research. 2009;20:1-6

Hirzeler M.B, Zuhr O, Schupbach P, Rebele S.F,
Emmanouilidis N, Fickl S. The socket-shield
technique: a proof-of-principle report. J Clin
Periodontol. 2010;37:855-62.

Lindhe, J (2008) Clinical periodontology and implant
dentistry

Salama, M.; Ishikawa, T.; Salama, H.; Funato, A.;
Garber, D. Advantages of the root submergence
technique for pontic site development in esthetic
implant therapy. Int J. Periodontics Restor. Dent.
2007, 27, 521-527.

Von Arx, T.; Bragger, U.; Scheuber, S.; Bosshardt,
D. Implantattherapie nach Frontzahntrauma.
Schweiz. Monatsschr. Zahnmed. 2013, 123,
417-427.

Davarpanah, M.; Szmukler-Moncler, S.
Unconventional implant treatment:  Implant
placement in contact with ankylosed root fragments.
A series of five cases. Clin. Oral Implant. Res. 2009,
20, 851856

Parlar, H.; Bosshardt, D.D.; Unsai, B; Cetiner, D.;
Haytag, C.; Lang, N.P. New formation of periodontal
tissues around titanium implants in novel dentin
chamber model. Clin. Oral Implant. Res. 2005, 16,
259-267.

Cardaropli, G.; Aratjo, M.G.; Lindhe, J. Dynamics of
bone tissue formation in tooth extraction sites. An
experimental study in dogs. J. Periodontol. 2003, 30,
809-818.

CC-license

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

DOI : 10.14302/issn.2473-1005.jdoi-18-583

=)
(jpen

Aratjo, M.G.; Lindhe, J. Dimensional ridge
alterations  following  tooth  extraction: An
experimental study in the dog. J. Periodontol. 2005,
32, 212-218

Schropp, L.; Wenzel, A.; Kostopoulos, L. Bone
healing and soft tissue contour changes following
single-tooth extraction: A clinical and radiographic
12-month prospective study. Int. J. Periodontics
Restor. Dent. 2003; 23, 313-323.

Hammerle, C.H.; Araljo, M.G.; Simion, M.;
Osteology Consensgroup 2011. Evidence-based
knowledge on the biology and treatment of
extraction sockets. Clin. Oral Implant. Res. 2012;
23, 80-82.

Nevins, M.; Camelo, M.; de Paoli, S.; Friedland, B.;
Schenk, R.K.; Parma-Benfenati, S.; Simion, M.; Tinti,
C.; Wagenberg, B. A study of the fate of the buccal
wall of extraction sockets of teeth with prominent
roots. J. Periodontol. 2006; 26, 19-29.

Carlsson, G.E.; Persson, G. Morphologic changes of
the manidible after extraction and wearing of
dentures. A longitudinal dinical, and x-ray
cephalometric study covering 5 years. Odontol. Rev.
1967; 18, 27-54.

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

Malmgren, B., Cvek, M., Lundberg, M. & Frykholm,
A. Surgical treatment of ankylosed and
infrapositioned reimplanted incisors in adolescents.
Scandinavian Journal of Dental Research.1984;92,
391-399.

Malmgren O, Malmgren B, Goldson L, Orthodontic
management of the traumatized dentition. In,
Andreasen JO, Andreasen FM, eds, Textbook and
Color Atlas of Traumatic Injuries to the Teeth.
Munksgaard, Copenhagen, 1994, pp 587-633.

Andersson L, Emami-Kristiansen Z, Hodgstrom J.
Single-tooth implant treatment in the anterior region
of the maxilla for treatment of tooth loss after
trauma: a retrospective clinical and interview study.
Dent Traumatol. 2003;19:126-31

Bjorn H; Free transplantation of gingiva propria.

Vol-2 Issue 2 Pg. no.— 11


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jdoi
https://openaccesspub.org/journal/jdoi/copyright-license
https://doi.org/10.14302/issn.2473-1005.jdoi-18-583

Freely Available Online

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

WWWw.openaccesspub.org JDOI

Sven Tandlak Tidskr, 1963;22:684.

O'Neal, R. B., Gound, T., Levin, M. P. & del Rio, C. E.
Submergence of roots for alveolar bone
preservation. I. Endodontically treated roots. Oral
Surgery, Oral Medicine and Oral Pathology. 1978;45,
803-810

Al Dary, Haseeb. The Socket Shield Technique : A
Case Report. Smile Dental Journal. 2013; Vol 8,
Issue 1, 32-36

Haseeb Al Dary, Abeer Al Hadidi. The Socket shield
Technique using Bone Trephine: A Case Report. Int
J Dentistry Oral Sci.2015; S5:001, 1-5.

Gluckman H, Du Toit J, Salama M. The socket-shield
technique to support the buccofacial tissues at
immediate implant placement. Int Dent Afr Ed
2015;5:3.

Chen CL, Pan YH. Socket Shield Technique for Ridge
Preservation: A Case Report. J Prosthodont
Implantology. 2013;2(2):16-21

Baumer D, Zuhr O, Rebele S, Schneider D,
Schupbach P, Hirzeler M. The socket-shield
technique:  First  histological, clinical, and
volumetrical observations after separation of the
buccal tooth segment—A pilot study. Clin Implant
Dent Relat Res 2015;17:71-82.

Kan JY, Rungcharassaeng K. Proximal socket shield
for interimplant papilla preservation in the esthetic
zone. Int J Periodontics Restorative Dent 2013;33:
e24-e31

Siormpas K , Kontsiotou-Siormpa E , Efremidis I,
Kotsakis G and Mitsias ME, Success rate using
AnyRidge implants after 2 years of loading, the 10th
annual MegaGen international symposium.

Cosyn ], Sabzevar MM, De Bruyn H. Predictors of
inter-proximal and midfacial recession following
single implant treatment in the anterior maxilla: a
multivariate analysis. J Clin Periodontol 2012; 39:
895-903

Stefan Fickl, Otto Zuhr, Jamal M. Sten, Markus B.
Hurzeler. Peri-implant bone level around implants

with platform-switched abutments. Int J Oral
Maxillofac Implants 2010;25:577-581
Petropoulou, Aikaterini & Pappa, Eftychia &

Pelekanos, Stavros. Esthetic considerations when

CC-license

DOI : 10.14302/issn.2473-1005.jdoi-18-583

=)
(jpen

replacing missing maxillary incisors with implants: A
clinical report. The Journal of prosthetic dentistry.
2013;140-4.

Vol-2 Issue 2 Pg. no.— 12


http://www.openaccesspub.org/
http://openaccesspub.org/
http://openaccesspub.org/journal/jdoi
https://openaccesspub.org/journal/jdoi/copyright-license
https://doi.org/10.14302/issn.2473-1005.jdoi-18-583

