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Abstract

The recently introduced socket-shield
technique (SST) appears to be a viable

Two common complications that oc-

treatment option for stabilizing the facial

cur following immediate implant place-

osseous and gingival architecture; how-

ment and provisionalization procedures

ever, preparation of the root fragment

in the anterior maxilla are changes to

can present challenges. This article de-

the facial periimplant soft tissue levels

scribes a surgical approach designed

and the facial contours. To counteract

to facilitate preparation of the facial root

these changes, different techniques and

fragment.

treatments have been recommended.

(Int J Esthet Dent 2017;12:324–335)
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Introduction

immediate implant placement. Although
preliminary clinical and histologic ﬁnd-

The primary challenge with anterior im-

ings appear to be promising,17,18 the

plant esthetics is the clinician’s ability to

procedure is technique sensitive. The

recreate and/or maintain a periimplant

purpose of this clinical report is to de-

soft tissue architecture in harmony with

scribe a modiﬁed surgical approach for

the adjacent dentition.1,2 For anterior

the SST technique.

immediate implant placement and provisionalization (IIPP) procedures, the
two primary esthetic concerns following

Case presentation

treatment are facial periimplant soft tissue recession and changes to the facial

A 56-year-old male presented with a

contour. Studies have reported that

fractured right central incisor that ex-

approximately 1 mm of facial periimplant

tended below the gingival level on the

soft tissue recession can be expected

facial half of the tooth (Figs 1 and 2).

following the ﬁrst year of treatment,

Orthodontic extrusion was ruled out,

progresses.10

as this would have resulted in an unfa-

and may continue as time

This was corroborated by a cone beam

WPSBCMF DSPXOUPSPPU SBUJP 'JH  5IF

DPNQVUFEUPNPHSBQIZ $#$5 TUVEZCZ

patient was presented with various op-

Roe et al, which quantiﬁed both horizon-

tions and decided to proceed with an

tal and vertical dimensional changes to

JNQMBOUTVQQPSUFE SFTUPSBUJPO #POF

the facial bone following IIPP proced-

sounding revealed an intact labial bone

ures, with the greatest changes occur-

plate and a normal bone-to-gingiva re-

ring at the coronal aspect of the socket.11

MBUJPOTIJQPOUIFGBDJBMBTQFDU _øNN 

In an attempt to minimize these di-

of the fractured tooth as well as on the

mensional changes to the facial contour,

interproximal aspects (~ 4.5 mm) of the

guidelines have been established and

adjacent teeth. Prior to reattaching the

techniques have been advocated. These

fractured clinical crown, similar facial

include implant placement toward the

gingival levels were noted on both the

palatal aspect of the socket,     

left and right maxillary central incisors

the incorporation of bone graft materials

'JH $#$5DPOmSNFEB$MBTT*TBHJU-

into the implant–socket gap,  sub-

tal root position (SRP),19 and an overall

epithelial connective tissue grafts,6-8,12

SPPUMFOHUIPGNN 'JH 

and/or bone grafting on the facial aspect
of the extraction socket.14 Root retention
has been suggested as a method for

Clinical procedure

preserving the ridge dimensions in pontic sites for tooth-borne and for implant-

After administering local anesthesia,

supported ﬁxed partial dentures.15,16

the coronal structure of the failing tooth

In 2010, Hurzeler et al17 introduced the

was carefully removed using a diamond

socket-shield technique (SST), involving

CVS ,4  #SBTTFMFS  VOUJM UIF SFNBJO-

the retention of the facial root fragment

ing root structure was 2 mm below the

(FRF) to preserve the facial bone after

predetermined gingival margin (Fig 6).
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Fig 1

Frontal pretreatment view of the failing

maxillary right central incisor.

Fig 3

Pretreatment

periapical

radiograph

Fig 4

Fig 2

Occlusal pretreatment view of the failing

maxillary right central incisor.

Reattached clinical crown immediately after

bonding.

Fig 5

Right central in-

cisor with SRP Class I.

of the right central incisor showing endodontic
treatment.

A semilunar incision was created 5 mm

from the predetermined margin to en-

from the predetermined facial gingival

sure that approximately 5 to 6 mm of the

margin, and a full thickness ﬂap was re-

FRF would be in contact with the facial

ﬂected to expose the facial bone. The

bone. The apical segment of the root

same diamond bur (KS4) was then used

was sectioned horizontally using a sur-

to remove the facial bone and expose

gical carbide bur (H254LE, Komet) and

the root apex. The coronal boundary

removed using an elevator (Fig 7). The

of the window was created 8 to 9 mm

same surgical carbide bur (H254LE) was
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then used to section the root mesial to

#POFHSBGUNBUFSJBM 1VSPT ;JNNFS%FO-

distal (Fig 8). The palatal root fragment

tal) was placed in the gap between the

was removed and the socket was de-

implant and the FRF, as well as in the

brided (Fig 9). The remaining FRF was

apical aspect of the socket where the

prepared using diamond burs to form a

facial window was created. A resorbable

C-shape, and the coronal portion of the

DPMMBHFONFNCSBOF #JP(JEF (FJTUMJDI

fragment was beveled. A slurry mixture

Pharma) was used to cover the bone

of tetracycline and 0.12% chlorhexidine

graft material on the facial aspect. The

gluconate (Peridex, Procter & Gamble)

ﬂap was repositioned, and primary clo-

was used to clean the dentin surface of

sure was achieved using a nonresorb-

the prepared root fragment as well as

able suture material (6-0 Polypropylene,

the residual socket.

Hu-Friedy) (Fig 11). In preparation for the
immediate provisionalization procedure,
the titanium temporary abutment (Tem-

Immediate implant
placement and
provisionalization

porary Abutment Engaging Conical Con-

Sequential implant osteotomy was per-

shell was relined with composite resin

formed without contacting the FRF to

'JMUFL4VQSFNF .&41& MJHIUQPMZN-

achieve the appropriate three-dimen-

erized, and adjusted to clear all centric

sional implant position."øYøNN

and eccentric functional contacts. The

implant was placed (NobelActive, Nobel

temporary abutment with the provisional

#JPDBSF 

restoration was then removed, and addi-

Apicocoronal: The implant platform

tional composite resin (Filtek Supreme)

XBT QMBDFE NN BQJDBM UP UIF QSF-

was placed and shaped to develop the

determined facial gingival margin.

desired submergence proﬁle. The pro-

This resulted in the implant platform

visional restoration was polished and

being positioned more apical to the

cleaned using a laboratory steam clean-

most coronal aspect of the FRF.

er. Connective tissue harvested from the

OFDUJPO/1 /PCFM#JPDBSF XBTBEKVTUed to the proper dimensions and hand
tightened to the implant. The provisional

Mesiodistal: The implant was placed

tuberosity area was trimmed and placed

at the center of the mesiodistal width

in the facial aspect of the submergence

of the deﬁnitive restoration, leaving

area (Fig 12). The ﬁnished provisional

a minimum distance of 2.0 mm be-

restoration was placed and hand tight-

tween the implant and the root of the

ened. Vinyl polysiloxane (VPS) (Exafast

adjacent teeth.

NDS, GC) material and composite resin

Facial-palatal: The implant was placed

(Filtek Supreme) was placed to seal the

along the palatal wall of the extraction

TDSFXBDDFTTIPMF 'JHTBOE 5IF

socket for primary stability, leaving a

$#$5JNBHFJNNFEJBUFMZGPMMPXJOHTVS-

gap between the implant and the FRF

gery conﬁrmed the sagittal position of

(Fig 10).

the implant in relation to the FRF (Fig 15).
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Fig 7

Semilunar ﬂap

to access the apical
portion of the root.

Fig 6

Decoronation 2 mm below the predeter-

mined facial gingival margin.

Fig 8

Mesial to distal sectioning of the residual

Fig 9

The prepared facial root fragment.

root.

Fig 10

Final implant position. Note the gap be-

tween the implant and the facial root fragment.

Fig 11  #POF HSBGU NBUFSJBM QMBDFE JOUP UIF HBQ
between the implant and facial root fragment, as
well as the apex.
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Appropriate antibiotics and analgesics were prescribed. The patient was
instructed not to brush the surgical site,
but to rinse gently with 0.12% chlorhexidine gluconate (Peridex) and remain on
a soft diet for 2 weeks. The patient was
advised against functioning activities to
the implant site for the duration of the
implant healing phase (6 months).

Fig 12

Connective tissue harvested from the tu-

berosity and placed in the submergence area.

Deﬁnitive restoration
At 6 months, the gingival architecture
appeared stable and had responded
favorably to the provisional restoration
(Fig 16). The provisional restoration was
removed, and healthy periimplant tissue
was noted, with no signs of root fragment exposure (Fig 17). A customized
impression coping was fabricated by
duplicating the submergence proﬁle of
the provisional restoration. An implantlevel impression was made using VPS
(Exafast NDS) in preparation for the
deﬁnitive

Fig 13

Provisional screw-retained restoration in

place, with the access hole sealed with composite

restoration.

A

customized

abutment was fabricated using metalceramic alloy to allow for the addition

resin.

of ceramic on the facial aspect of the
abutment (Fig 18). The custom abutNFOU XBT UPSRVFE UP /DN  BOE UIF
screw access hole was sealed with Teflon tape, followed by a ﬂowable composite resin (Titan, Apex). The deﬁnitive
metal-ceramic restoration was cemented using a resin-modiﬁed glass ionomer
(GC FujiCEM 2, GC). At 12 months, the
clinical evaluation demonstrated stable
periimplant architecture, no indications
of facial gingival recession or changes
Fig 14

Periapical

Fig 15  $#$5 JNBHF PG

radiograph of the im-

the implant immediately

plant immediately fol-

following surgery.

lowing surgery.
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Fig 16

Provisional restoration at 6 months.

Fig 17

Condition of the periimplant soft tissue at

the ﬁrst disconnection.

Fig 18

Placement of the custom metal-ceramic

Fig 19

Deﬁnitive restoration at 12 months. Note

abutment.

the harmonious gingival architecture.

Fig 20

Fig 21

Proﬁle view of the deﬁnitive restoration at

12 months. Note the preserved facial contours.

Periapical

Fig 22  $#$5 JNBHF PG

radiograph of the de-

the deﬁnitive restoration at

ﬁnitive restoration at

12 months.

12 months.
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stable proximal bone levels, along with
the absence of pathology between the
FRF and the implant surface (Figs 21
and 22). At 24 months, the clinical and
radiographic evaluations demonstrated
DPOUJOVFETUBCJMJUZ 'JHTUP 

Discussion
When a tooth is removed from its alveoFig 23

Deﬁnitive restoration at 24 months.

lar socket, the blood supply to the facial
bone is partially disrupted.20 In addition,
the bundle bone undergoes resorption
shortly after the periodontal ligament
is displaced.21,22 These factors, along
with the lack of support from the root,
contribute to the dimensional changes
to the alveolar socket. Retaining a FRF
can eliminate trauma to the facial bone,
thereby preserving the bundle bone and
maintaining the local vasculature.
Preliminary data suggest that root
shielding can be beneﬁcial for maintaining the facial gingival contour in anterior maxillary implants; however, this

Fig 24

Proﬁle view of the deﬁnitive restoration at

24 months.

increases the difﬁculty of an already
complex procedure. Initial reports have
described decoronation of the failing
tooth, and the use of implant osteotomy
drills in a sequential fashion to carefully
remove the palatal aspect of the root
until the desired size of the osteotomy
has been achieved, while preserving the
FRF.17,18 The residual root fragments on
the palatal, mesial, and distal aspects
are removed, and the implant is placed.
Although this is a viable technique, this
approach should be used with caution.
Implant drills are designed for cutting

Fig 25

Periapical

Fig 26  $#$5 JNBHF PG

radiograph of the de-

the deﬁnitive restoration at

ﬁnitive restoration at

24 months.

24 months.
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when the implant drills come into con-

with the facial bony plate is needed to ef-

tact with dentin. This may result in the

fectively preserve the gingival and bone

osteotomy drills drifting toward the path

contour.11 Due to this, the horizontal in-

of least resistance (palatal bone), which

cision for the facial window should start

could result in implant placement in an

at least 5 mm from the free gingival mar-

undesired position. Vibration (chatter)

gins of the surgical site, with vertical re-

from the implant drill could also weaken

leasing incisions toward the vestibule to

the root-to-bone interface and/or dam-

allow for complete access. With the ﬂap

age the facial bone. Furthermore, this

reﬂected, the facial bone covering the

also results in partial engagement of the

apical segment of the root is carefully

implant with the root fragment. Although

removed, and the exposed root is sec-

the root-to-implant contact is not contra-

tioned horizontally, approximately 8 to

indicated,17,18

it is not necessarily de-

9 mm from the predetermined margin,

sired, and should be kept to a minimal

and is then removed. This addresses the

since the insertion of the implant can ap-

limitations of the rotary instruments when

ply unnecessary compressive forces to

sectioning the root in a mesiodistal di-

the FRF on insertion, and the long-term

rection, and improves visualization when

integration of this interface has not been

preparing the FRF, since the facial win-

documented.

dow allows light to illuminate the apex of

An alternate approach that could

the socket. Nevertheless, ﬂap reﬂection

eliminate the aforementioned potential

can increase the risk of bone remodeling

complications involves sectioning the

and soft tissue scarring. Therefore, the

root in a mesiodistal direction, remov-

treating clinician should evaluate the de-

ing the palatal half of the root, and then

gree of gingival exposure when the pa-

preparing the root shield. This can be

tient smiles, and should only extend the

effective in situations where teeth have

incisions where they are absolutely nec-

either short roots or a Class III SRP. How-

essary. Once the palatal portion of the

ever, if the residual root is long, and/or

root has been removed, the FRF should

the SRP is unfavorable (Class I and II),

then be prepared with the surgical car-

this can be problematic with respect to

bide (H254LE) creating uniform thick-

access during root preparation, since

ness (1.5 to 2.0 mm) to ensure strength.

the heads of most rotary instruments are

It should, however, be thin enough not

larger than the mesiodistal space of a

to interfere with implant placement.

single tooth, and their respective burs

The coronal portion of the FRF should

are limited in length.

be beveled approximately 2 mm below

The facial bone crest in this case was

the predetermined facial gingival mar-

BQQSPYJNBUFMZNNGSPNUIFGBDJBMHJO-

gin (1 mm above the bony crest). This

gival margin. Since the greatest hori-

will create sufﬁcient space to develop a

zontal dimensional changes start at the

proper prosthetic submergence proﬁle

facial bone crest and extend approxi-

while ensuring complete soft tissue cov-

mately 6 mm apical to the implant plat-

erage of the root fragment. Furthermore,

form, in the authors’ opinion, only about

the FRF above the facial bony crest may

5 to 6 mm of the FRF in direct contact

help to maintain the supracrestal gingi-
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val ﬁbers, and help to stabilize the gin-

area is not necessary with the SST. How-

gival levels. The use of tapered implants

ever, it may be beneﬁcial, as it will help

may also be beneﬁcial when performing

to thicken the periimplant soft tissue that

the SST procedure to minimize contact

is not supported by the FRF.

with the root fragment while increasing
primary implant stability.
The SST is a technique-sensitive pro-

Conclusions

cedure that requires proper case selection and meticulous execution. The

The ability to maintain the facial peri-

mode of failure, its location, and the ex-

implant soft tissue level(s) and topogra-

tent should be considered in order to

phy following IIPP procedures is essen-

avoid potential complications with the

tial to the overall esthetic outcome. This

retained root fragment. The tooth and

case report demonstrates the beneﬁts of

periodontal apparatus on the SST side of

the SST procedure with IIPP to maintain

the failing tooth should be healthy, with

the osseous and gingival architecture.

no evidence of pathology (eg, internal/

Furthermore, the described facial win-

external root resorption, mobility, perfor-

dow surgical approach should improve

ation, infection, or extensive fracture).

access to the residual root, thereby al-

This is extremely important, as reports

lowing the clinician to manage teeth with

have

longer roots while minimizing implant-to-

documented

unfavorable

bio-

logic responses of implants in contact

root contact.

with pathologic root fragments eventually leading to catastrophic failures. In
addition to the aforementioned criteria,
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