
350 Volume 45, Number 7COMPENDIUM      July/August 2024

Abstract: The socket-shield technique is a clinical procedure aimed at 
preventing both hard- and soft-tissue collapse following immediate implant 
placement. The technique can be challenging as multiple factors influence 
the precision of this treatment and its outcome. Selective preservation of 
tooth (SPOT) is a standardized, reproducible tooth-guided preparation 
protocol for the socket-shield procedure and immediate post-extraction 
implant site preparation and placement. SPOT emphasizes the utilization of 
osseodensification burs in both forward (ie, clockwise) rotation, to allow for 
simultaneous precise root apex removal and shield preparation, and reverse 
(ie, counterclockwise) rotation, to allow for implant site preparation with 
further compaction-autografting of bone and dentin, thereby improving 
implant primary stability and its subsequent early healing. This article 
presents SPOT in a step-by-step protocol for socket-shield and implant site 
preparation with immediate post-extraction implant placement. The article 
describes the stepwise application for single-rooted teeth.
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W hen replacing a hopeless tooth with an implant-
supported restoration, clinicians must deliver 
a long-lasting, osseointegrated implant with 
well-maintained healthy peri-implant hard 
and soft tissue. Various techniques and meth-

ods have been utilized to prevent ridge alterations/resorption after 
tooth extraction. Insights into the superiority of any grafting tech-
nique or material, however, are scarce. Immediate implantation 
involving grafting the gap between the implant and socket wall 
has been used to prevent ridge alteration and collapse after tooth 
extraction.1 An immediately delivered provisional crown or custom-
ized healing abutment combined with the use of buccal soft-tissue 
augmentation reportedly enhances peri-implant tissue stability and 

esthetic outcomes.2 The socket-shield technique (SST) may have 
clinical significance as an alternative to conventional preservation 
procedures.3 Leaving the buccal part of the root of a hopeless tooth—
as a shield—attached to the buccal socket wall by a healthy periodon-
tal ligament (PDL) may reduce the resorption of the buccal bundle 
bone, thereby maintaining blood supply to the hard and soft tissue.4

Several published prospective clinical trials comparing imme-
diately post-extraction-placed implants in conjunction with SST 
to conventionally post-extraction-placed implants have reported 
better outcomes for hard- and soft-tissue stability and enhanced 
esthetics in SST groups.5-8 In these studies, standard implant drills 
were used for implant site preparation, whereas socket-shield 
design, implant–shield relation, and gap grafting differed. Despite 
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differences, all clinical trials have shown better hard- and soft-tissue 
stability and esthetic outcomes in SST groups.9

The guidelines for SST procedures have been updated several 
times over the past decade due to the growing knowledge of and 
increasing experience with this relatively novel technique.10

A prerequisite for SST is a healthy, stable buccal root fragment 
with a healthy PDL. The root apex and root canal content, such as 
pulpal tissue or endodontic obturation material, must be removed 
entirely before implant site preparation and implant placement. 
The implant should be placed in a restorative-driven position, with 
an implant platform 1 mm to 2 mm below the shield midfacial level.10

Late SST complications have been reported.11 The most common 
late complication is internal and external shield exposure. Exposures 
may be avoided by preparing the shield at the bone level (a subcrestal 
level) and providing restorative space.10 Although socket-shield prepa-
ration has been reported to be a technique-sensitive procedure,9 mini-
mal reporting exists on surgical complications with SST in conjunc-
tion with immediate implant placement. The standard socket-shield 
design extends the shield from the buccal-mesial to the buccal-distal 
edge. C-shaped, L-shaped, and proximal socket-shield designs have 
proximal extensions that help preserve both interproximal hard and 
soft tissue. This is especially useful for implant sites adjacent to a pre-
existing implant or edentulous site. In addition, proximal shield exten-
sions increase shield stability even with short roots.12 Internal shield 
exposure is the most frequent complication of the SST.11 Internal 
exposures (toward the restoration) with noticeable inflammation may 
require reduction of the exposed root with a high-speed diamond bur.11

The most common surgical problems that clinicians face with 
currently published SST protocols are root fracture, an unstable 

shield after preparation, incomplete apex removal, perforation of 
the buccal bone plate, imprecise reduction of buccal root fragment 
thickness and length, incorrect implant placement trajectory, and 
insufficient implant primary stability.10

Immediately placed implants have a higher failure rate than delayed 
placed implants.13,14 This higher failure rate may be due to insufficient 
primary stability or the loss of primary stability before secondary stabil-
ity is achieved as well as hard- and soft-tissue remodeling post–implant 
placement. The conventional approach to achieving primary implant 
stability is to insert the implant in an undersized osteotomy. Extensive 
bone remodeling that occurs following trabecular bone fractures may 
result in implant disintegration. In both prospective and retrospective 
clinical studies, implant site instrumentation that utilizes the prin-
ciple of osseodensification has been reported to improve implant 
stability, both primarily and secondarily, throughout the healing 
period.15,16 Osseodensification enhances implant stability and signifi-
cantly increases implant insertion and removal torques compared 
to standard drilling without the need to undersize the osteotomy.17,18

The selective preservation of tooth (SPOT) technique aims to 
provide a simplified, precise, and reproducible drilling protocol for 
SST that reduces surgical complications associated with other SST 
methods (Figure 1). The SPOT protocol produces two independent 
preparation trajectories: one for root canal widening and apex 
removal and the other to simultaneously facilitate both socket-
shield and implant site preparations. 

SPOT Procedure: Step-by-Step 
The procedure begins with the use of cone-beam computed tomog-
raphy (CBCT) to measure the length of the tooth from the apex 

Fig 1. Instruments used for SPOT step-by-step partial extraction drilling protocol, pictured in sequential order of use.
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Fig 2. Case presentation of SPOT technique used on central incisor.
Initial presentation, facial view, of maxillary right central incisor with 
hopeless prognosis due to subgingival caries and horizontal fracture. 
Fig 3. Initial diagnostic CBCT. Fig 4. Diagnostics measurements in-
clude alveolar bone height, root length in the bone, and distance from 
the gingival margin to the buccal bone level. Fig 5. SPOT Step 1: After 
the clinical crown is removed, a high-speed diamond bur (Meisinger 
801H-029) is used to hollow out the center of the tooth 2 mm to 3 mm 
subgingivally leaving a 1 mm rim of dentin around the root circumfer-
ence. Fig 6. SPOT Step 2: The restorative zone is established using a 
diamond wheel bur (Meisinger 909G-031) to flatten the root to bone 
level, working from inside to outside. Fig 7 and Fig 8. SPOT Step 3: 
Two pilot hole trajectories are drilled using a carbide bur (Meisinger 
HM162SX-014). The first pilot hole trajectory reaches the root apex, 
removing all root canal contents, including any filling materials. The 
second pilot hole trajectory establishes the implant osteotomy. (Figure 
8 is a composite illustration provided by the authors.)

Fig 5. 

Fig 7. 

Fig 6. 

Fig 8. 

to the incisal edge, the length between the apex and the gingival 
margin, and the distance from the gingival margin to the buccal bone 
level. Obtaining CBCT images with a retracted vestibule is a requi-
site.19 Merging intraoral scan standard tessellation language (STL) 
images to a CBCT scan can be a helpful additional diagnostic tool. In 
summary, the CBCT imaging is used to verify and measure alveolar 
bone width and length, root length in bone, soft tissue to bone crest, 
bone crest to tooth apex, alveolar bone height, and implant position 
(Figure 2 through Figure 4).

Step 1 – Hollow out the tooth center: A 3-mm diameter round 
diamond bur (Meisinger 801H-029) is used to hollow out the middle 
of the tooth 2 mm to 3 mm subgingivally, leaving a 1 mm ring of 
dentin around the circumference of the root (Figure 5).

Step 2 – Establish the restorative zone: The restorative zone is estab-
lished using a specified diamond wheel bur (Meisinger 909G-031) to 

flatten the root to bone level working from inside to outside, following 
a curve from the buccal to the interproximal bone, avoiding reduction 
in the interproximal bone height. The goal of this step is to separate 
and remove the outer occlusal ring of dentin (Figure 6). 

Step 3 – Establish two pilot hole trajectories: A carbide pilot drill 
(Meisinger HM162SX-014) is used to establish two separate trajec-
tories: one for apex removal and the second for the implant osteot-
omy (Figure 7 and Figure 8). Pilot hole one establishes the root apex 
removal trajectory, which entails drilling into the root canal and 
reaching the apex. If the root canal has been treated or obturated, 
a Gates Glidden bur (#2, #4, and #6) may be used, if necessary, to 
remove the gutta-percha/endodontic sealer and confirm the first 
working length by measurement on a periapical radiograph. Pilot 
hole two establishes the implant trajectory in the palatal or lingual 
position. In some cases, the two pilot holes may eventually overlap. 

Fig 2. Fig 3. Fig 4. 
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Step 4 – Widen both pilot hole trajectories: Densah® burs VT1525 
(2.0) and VT1828 (2.3) are used sequentially in clockwise (CW) 
mode to widen the root canal hole trajectory to complete apex 
removal. The Densah burs are advanced in the root canal hole 1 
mm beyond the apex. The same burs subsequently are used to estab-
lish the preliminary implant osteotomy. In some cases, if the two 
trajectory preparations overlap it may be necessary to extend the 
implant site osteotomy 2 mm to 3 mm beyond the apex (Figure 9 
through Figure 11).

Densah bur VT2535 (3.0) is used at 1,200 rpm in counterclock-
wise (CCW) mode to enhance and expand the initial implant oste-
otomy by autografting bone and dentin particles into the palatal 
trabecular alveolar bone. Because of the bur’s tapered shape, addi-
tional dentin autograft from the upper part of the osteotomy will 
be compacted apically toward the fi nal implant depth (Figure 12). 

Fig 9. Fig 10. Fig 11. 

Fig 9 through Fig 11. SPOT Step 4: Densah burs VT1525 (2.0) and VT1828 (2.3) are used at 1,200 rpm with irrigation in CW mode to widen the 
root canal hole trajectory to provide further and complete apex removal. The same burs are then used to establish the implant osteotomy. In 
some cases, the two trajectory holes might eventually overlap. (Figure 11 is a composite illustration provided by the authors.) Fig 12. SPOT Step 4, 
cont’d: Densah Bur VT2535 (3.0) is used at 1,200 rpm with adequate irrigation in CCW mode to achieve fi nal implant osteotomy preparation. This 
facilitates autografting of bone and dentin particles into the palatal alveolar trabecular bone space. Fig 13. SPOT Step 5: The mesial-distal root 
split is prepared with a long shanked carbide bur (Meisinger HM34IL-012) without violating the implant osteotomy. Fig 14. SPOT Step 5, cont’d: 
The palatal root section is gently removed, and the shield height is reduced to bone level approximately 2 mm to 3 mm subgingivally using a 
shaping bur (Megagen 3DD50). The shield thickness is reduced to 1.5 mm to 2 mm using a round diamond bur (Megagen 2DD3034, as shown); 
further shield thickness reduction could be fi nalized using a diamond shaping bur (Megagen 1DD1911). The coronal shield chamfer is created to 
allow for an “S”-shaped restorative space using a diamond chamfer shaping bur (Megagen GD40G). Fig 15. SPOT Step 6: The implant is placed 
to the preplanned depth in the implant osteotomy, and the jumping gap is grafted.

Step 5 – Socket shield preparation: A long shanked tapered bur 
(Meisinger HM34IL-012) is used to produce a mesial-distal split 
without violating the implant osteotomy site (Figure 13). After 
gently extracting the palatal root section remnants, a designated 
shaping bur (Megagen 3DD50) is used to reduce the shield height 
to bone level approximately 2 mm to 3 mm subgingivally. The shield 
thickness is then thinned out to approximately 1.5 mm to 2 mm 
using round diamond burs (Megagen 2DD3034 and 1DD1911). A 
coronal shield chamfer is created to allow an “S”-shaped restorative 
space using a designated diamond chamfer shaping bur (Megagen 
GD40G) (Figure 14). If needed, Densah bur VT2838 (3.3) may be 
used to widen the implant osteotomy further.

Step 6 – Implant placement: The implant is placed to the 
preplanned depth in the implant osteotomy, and the jumping gap 
is grafted (Figure 15).

Fig 12. Fig 13. Fig 14. Fig 15. 
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Step 7 – Restoration: A provisional crown restoration or custom 
healing abutment is placed (Figure 16 and Figure 17). A radiograph 
is taken to confi rm adequate placement of the implant. 

Follow-up images for the case presented, demonstrating a success-
ful restoration, are shown in Figure 18 through Figure 22.

Discussion
The original socket-shield, root-membrane, and PDL-mediated 
techniques use standard implant drills through the long axis of the 
root to prepare the implant bed in the palatal part of the socket.3,20,21

The use of regular implant drills in dentin generates signifi cant 

Fig 16. SPOT Step 7: The provisional restoration with an “S”-shaped subgingival confi guration is fabricated. Fig 17. SPOT Step 7, cont’d: A 
screw-retained provisional restoration or custom-made healing abutment is placed to create a proper emergence profi le. Passive fi t should be 
confi rmed with an x-ray. Fig 18. At 3 weeks postoperative, note healing and adequate soft- and hard-tissue volume. Fig 19. At 3 months postop-
erative, note maintained soft- and hard-tissue volume. Fig 20. At 6 months postoperative, the right central incisor site demonstrated signifi cant 
hard- and soft-tissue volume maintenance. The left central incisor tooth was prepared for a new restoration. Fig 21. One-year postoperative, fi nal 
crown restorations. Note soft- and hard-tissue volume maintenance in the right central incisor (socket-shield site). 

Fig 17. Fig 16. 

Fig 18. Fig 19. 

CONTINUING EDUCATION 2  |  PARTIAL EXTRACTION THERAPY

Fig 20. Fig 21. 



355www.compendiumlive.com July/August 2024 COMPENDIUM

chatter, often resulting in fracturing of the roots and subsequently 
increasing the risk of shield failure.10 On the other hand, the flutes 
in osseodensification burs have a unique chisel edge that focuses 
the forward thrust and minimizes the tool’s vibration. Histological 
and biomechanical studies showed that bone macro fractures were 
more evident with standard drilling than CW and CCW drilling with 
osseodensification burs.17,22,23

An updated SST has recommended the use of high-speed instru-
mentation to achieve mesial-distal root split and subsequent removal 
of the palatal segment before socket-shield vertical and horizontal 
reduction preparation and implant placement.24 This approach has 
reduced root fracturing incidences, but the arbitrary splitting of the 
root may miss the apex and may not predictably remove the entire 
apex. Subsequently, the tooth apex may be left behind, increasing the 
likelihood of periapical pathology and/or shield eruption. This tech-
nique was later updated, with the use of Gates Glidden–type drills 
recommended to widen the root canal, thus reaching the root apex 
level before the mesial-distal split.10 It was also further updated with 
guided implant surgery, either static or dynamic,25,26 to help ensure 
precise root apex removal and adequate implant placement in the 
desired preplanned position. Despite being effective for adequate 
implant placement, the guided approaches are often tedious and 
time-consuming, requiring extensive planning and multiple forms 
of guidance to account for apex removal, the mesial-distal root split, 
shield preparation, and implant placement. As a result, current 
guided SSTs are not coherent and require several guides for each 
step, making them impractical. SPOT technique facilitates a more 
favorable guided surgical approach by eliminating the need for the 
mesial-distal root split step to remove the root apex. 

Using the SPOT technique, two independent trajectories are 
initiated: one through the root canal to ultimately drill out the apex, 
and one for implant site preparation and placement. This facilitates 
simultaneous socket-shield and implant site preparation. Root prep-
aration using osseodensification burs in both forward and reverse 
motion allows clinicians to prepare the shield and remove the apex 
simultaneously and precisely. The root apex removal trajectory will 
help guide the implant site trajectory. The CCW operation of the 
osseodensification burs during implant site preparation produces 
combined bone and dentin compaction-autografting, which improves 
implant primary stability and subsequent healing.15-17 This approach 
can enable single visits or emergency same-day treatment with suffi-
cient immediate implant primary stability allowing for a socket seal 
with a provisional crown or customized healing abutment.27

With the SPOT protocol, osseodensification densifying burs 
cut and compact the dentin. Compacted and autografted dentin 
from the palatal part of the root is dispersed toward the walls of the 
osteotomy and may help increase primary stability. Histological 
evidence confirms that dentin autograft effectively preserves post-
extraction alveolar ridge dimensions when utilizing an extracted 
tooth dentin particulate autograft with platelet-rich fibrin.28 It has 
also been observed that during the healing period, mineralized 
particulate dentin autograft produces a progressive increase in the 
proportion of bone with a decrease in the ratio of dentin after 4, 5, 
and 6 months.29 Mazor et al observed similar results, reporting 63% 
new vital bone after 7 months.30 Histomorphometry analysis of an 

Fig 22. One-year 
postoperative 
CBCT with final 
restoration dem-
onstrating ade-
quate restorative 
space between 
the restoration 
and the socket 
shield as well as 
adequate bone 
fill between the 
implant and the 
socket shield. 

Fig 22. 

implant placed in a dentin-grafted site using osseodensification 
densifying burs showed 75% bone-to-implant contact on average.31

There is little data about healing patterns for sockets with a 
socket shield. Soft-tissue ingrowth along the lingual socket-shield 
surface is common for socket-shield sites that are healed with only 
blood clots. Pohl et al demonstrated in 34 sites that autologous 
dentin particulate or tuberosity cortical bone effectively prevented 
soft-tissue ingrowth.31,32 Allograft alone or with platelet-rich fibrin33

and different biomaterials may also prevent soft-tissue ingrowth. 
Published human and animal histology studies, however, have 

showed new bone formation between socket-shield dentin and the 
implant.3,34 Minimal scientific evidence exists on whether the shield 
and implant gap should be grafted, and more histological research 
is needed. 

Conclusion
SPOT technique is a simplified, precise, and reproducible tooth-
guided drilling protocol for partial extraction therapy that avoids 
potential complications associated with other techniques. It is 
based on preserving the natural environment for single- and multi-
ple-rooted teeth in all areas of the mouth. 
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6. In SPOT, what is established using a specified diamond 
wheel bur to flatten the root to bone level working  
from inside to outside?
A. the restorative zone
B. the second pilot hole
C. root canal obturation
D. the initial implant osteotomy

7. To widen the root canal hole trajectory to complete apex 
removal, osseodensification burs are used sequentially  
in what mode?

A. clockwise
B. counterclockwise
C. standard drill mode
D. anticlockwise

8. In preparing the socket shield with SPOT, what instrument
is used to produce a mesial-distal split without violating 
the implant osteotomy site?

A. a 3-mm diameter round diamond bur
B. a carbide pilot drill
C. a Gates Glidden bur #2
D. a long shanked tapered bur

9. With the SPOT technique, the root apex removal 
trajectory helps guide the: 

A. collecting of dentin particles.
B. buccal bone plate perforation.
C. implant site trajectory.
D. periodontal ligament removal.

10. Compacted and autografted dentin from the palatal part 
of the root that is dispersed toward the osteotomy walls:

A. will stop soft-tissue ingrowth.
B. may help increase primary stability.
C. hinders root apex removal.
D. can contribute to shield exposure.

1. The socket-shield technique (SST) leaves the buccal  
part of the root of a hopeless tooth attached to the  
buccal socket wall via:

A. a shield of bone grafting material.
B. the gap between the implant and socket wall. 
C. a healthy periodontal ligament.
D. the accumulation of dentin particles.

2. With the SST, before implant site preparation and  
implant placement, the root apex:
A. must be undisturbed.
B. should be thoroughly disinfected.
C. should be partially removed.
D. must be removed entirely.

3. The most frequent complication of the SST is:

A. implant disintegration.
B. lack of implant secondary stability.
C. internal shield exposure.
D. soft-tissue ingrowth.

4. The selective preservation of tooth (SPOT) technique 
aims to provide a precise and reproducible what for SST?

A. implant restoration protocol
B. drilling protocol
C. bone grafting protocol
D. soft-tissue augmentation protocol

5. The SPOT technique uses what to measure alveolar bone 
width, root length in bone, soft tissue to bone crest, etc?

A. orthopantomography
B. CBCT imaging
C. dual pilot hole trajectories
D. a variety of osseodensification burs

Selective Preservation of Tooth (SPOT):  
A Step-by-Step Protocol for a Precise, 
Reproducible, Socket-Shield Technique
Charles Schwimer, DMD; Marcel Firlej, DDS, PhD; Snjezana Pohl, MD, DDS, PhD; Richard Martin, 
DDS; Howard Gluckman, BDS, MChD, PhD; Salah Huwais, DDS; and Rodrigo Neiva, DDS, MS


