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5. None of  these

We can preserve quality of life
While preserving & enhancing esthetics





Increase efficiency

T r e a t m e n t  f o r  
S u c c e s s

Reduce surgical treatment

Maximize profitability

=
Enhance patient experience 



It All Starts With The Prosthetics



Prostheticly  
Driven 

Crown Down  
Philosophy

PROPER 3D Position



Keep your perspective  
Dont miss the forest for the trees 



1.5m

Distance from Natural Tooth

Mesio-distally: The implant 
should be at a distance of 
1.5 mm from the adjunct 
teeth. This is the minimal 
distance although there are 
some articles that even 
showed that 2 mm would 
be an improvement  

(Gastaldo 2004).  



3~4m

Apico-coronally: This distance should be 3-4 mm distance from the gingival margin 
of the future restoration. In immediate implants the reference is the gingival distance 
of the removed teeth. If there is no teeth previously, a wax- up should create a 
reference of the future restoration. 

Emergence 
Profile
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3 mm

Inter-implant Distance: The minimum distance between 2 implants to retain 
vertical and horizontal hard and soft tissue 3mm at the implant-abutment 
level(Tarnow,Cho, Wallace J Perio 2000). 

Allows 
vascularity 
to papilla  

and 
osseous 
crest

Emergence 
Profile
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Timing of Implant placement in relation to tooth extraction

Type 1

Type 2
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Type 3

Type 4

Immediately following tooth extraction

Complete soft tissue coverage of the socket

Substantial radiographic bone fill of the socket

Fully healed ridge

Hammerle et al. 2004



Type 1

Type 2

Type 3

Each has advantages and 
disadvantages but each is suitable for 

specific clinical situation]
Timing of Implant placement in relation to tooth extraction
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Type 4

Hammerle et al. 2004



Type 1

Type 2

Type 3

Which one of these is 
more appropriate when 
an anterior tooth needs 

to be replaced by an 
implant ?] ]Immediate

Early (6-8 weeks)

Delayed (12-18 weeks)

Late (above 18 weeks)

Timing of Implant placement in relation to tooth extraction
A

p
p

r
o

a
c

h

Type 4

Hammerle et al. 2004



Nemcovsky CE, et al. 2002

Chen ST, et al. 2007

Kan JYK, et al. 2007

Evans CJD, et al. 2008

Still remains a controversial issue

] “Immediate implant  p lacement has a  
greater  r i sk  o f  fac ia l  mar g ina l  defect  
and g ing iva l  recess ion compared  to 

ear ly  or  de layed p lacement”

Timing of Implant placement in relation to tooth extraction



Over the years, many solutions have been proposed in 
order to improve the clinical performance of dental 

implants

Impact of Dental Implant Surface Modifications on Osseointegration. Smeets R, Stadlinger B, Schwarz F, Beck-Broichsitter B, Jung O, Precht C, Kloss F, Gröbe A, Heiland M, Ebker T, 
Biomed Res Int. 2016

I m p l a n t  d e s i g n
S u r f a c e  t r e a t m e n t s

I m p l a n t - p r o s t h e t i c  c o n n e c t i o n s
A b u t m e n t  d e s i g n



and

less surgery
less trauma
less pain

less morbidity

better esthetic
increased preservation

 function

faster

Immediate Implants Benifits

Minimally Invasive More Efficient



What happens if you do delay 



What happens if you do delay 



Normal
Food  
Trap



Type A Type B Type C



Immediate for Molars



The human surgical guide 
for Immediate Molars



(Median line)

(Occlusal line)

(Maxillary)

(Mandibular)

Tooth Morphology



Single root Multi root

Tooth Morphology



Single root Multi root

Tooth Morphology



Multi rootMulti root

Tooth Morphology

3 Single roots



The human surgical guide 
for Immediate Molars DTR (Drill Thru Roots)



CBCT



D r i l l  T h r o u g h  R o o t



E x p a n d i n g  t h e  I n t e r  s e p t a l  b o n e
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8 weeks post op



 OPEN TRAY IMPRESSION



 5 Year follow up  



 5 Year 

follow up  
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Without Buccal Plate we must rebuild



Sausage technique Titanium mesh



≥ 2mm

 2 mm is important in GBR for the ideal regeneration!



≥ 2mm

What it should be for ideal regeneration?



8 minutes fro m extraction to graft material 
including sterilization process



Enamel 
(10%)

HA (Crystalline Calcium 
Phosphate) 
Water and Collagen

96% 

4%

Dentin 
(80%)

HA  
Collagen type I 
Water

70% 
20% 
10%

Cementum 
(5%)

HA 
Collagen type I 
Water

45% 
33% 
22%

BMP’s and GF’s Typically more than in bone

Cortical 
Bone

HA (Crystalline Calcium 
Phosphate) 
Collagen type I 
Water 

60% 

30% 
10%

Bone and teeth are similar chemically

=



Bone Dentin

Dentin to Bone – Interface

D
entin Im

plant

Dentin to Implant – Interface



▪Noncollagenous proteins of a rat dentin matrix possessing bone morphogenetic activity. J Dent Res, 56., 228-232. 
Butler, WT., Mikulski, A., Urist, MR., Bridges, G., & Uyeno, S. (1977).  

▪Bovine tooth-derived bone morphogenetic protein. J Dent Res, 68., 1069-1074. Kawai, T., & Urist, MD. (1989).  

▪Processed Allogenic Dentine as A Scaffold for Bone Healing: An in vivo study. 1 Dr. AL-Namnam, N.M., 1 
Shanmuhasuntharam, P., 1 Dr. Ha K.O. and 2 Prof. Siar C.H. Australian Journal of Basic and Applied Sciences, 
4(12): 5932-5940, 2010 

▪Human Dentin as Novel Biomaterial for Bone Regeneration. Masaru Murata, Toshiyuki Akazawa, Masaharu 
Mitsugi, In-Woong Um, Kyung-Wook Kim and Young-Kyun Kim. 2011 

▪A Novel Procedure to Process Extracted Teeth for Immediate Grafting of Autogenous Dentin. Itzhak Binderman, 
Gideon Hallel , Casap Nardy , Avinoam Yaffe, and Lari Sapoznikov. Interdisciplinary Medicine and Dental Science. 
2014

Scientific Evaluation
Research on Bone-Dentin interface goes back to the  70’s.



Scientific References
• A Novel Procedure to Process Extracted Teeth for Immediate Grafting of Autogenous Dentin. – I. Binderman, G. Hallel, L. Sapoznikov; Interdisciplinery Medicine and Dental Science; 

2014 
• Tissue Engineering of Bone: Critical Evaluation of Scaffold Selection. Itzhak Binderman, Avinoam Yaffe, Yuval Samuni, Hila Bahar, Joseph Choukroun and Philippe Russe; 
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• Processed Allogenic Dentine as A Scaffold for Bone Healing: An in vivo study; 1 Dr. AL-Namnam, N.M., 1 Shanmuhasuntharam, P., ; AIBAS; 2010 
• Healing Mechanism and Clinical Application of Autogenous Tooth Bone Graft Material ; Intech; chapter 16; 2013 
• Human Dentin as Novel Biomaterial for Bone Regeneration ; Masaru Murata1, Toshiyuki Akazawa2; Interchopen – Biomaterials – Physics and Chemistry; 2011 
• A New Method for Alveolar Bone Repair Using Extracted Teeth for the Graft Material; Tomoki Nampo,* Junichi Watahiki; J. of Periodontol; 2010 
• Evaluation of Osteoconductive and Osteogenic Potential of a Dentin Based Bone Substitute Using a Calvarial Defect Model; Ibrahim Hussain, Keyvan Moharamzadeh; Int. J. of 
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• Bone Graft Material Using Teeth; Young-Kyun Kim; Seoul National University Bundang Hospital, Seongnam, Korea; 2012 
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• Autograft of Dentin Materials for Bone Regeneration; Masaru Murata1, Toshiyuki Akazawa2; ; Intech; 
• Development of a novel bone grafting material using autogenous teeth; ORAL AND MAXILLOFACIAL SURGERY; 2010 
• New bone formation around xenogenic dentin grafts to rabbit tibia marrow; Al-Asfour A, Andersson L.; Dent Tramatol 2013 Dec; 29(6):455-60. 
• Dentin xenografts to experimental bone defects in rabbit tibia are ankylosed and undergo osseous replacement; Andersson L.; Dent Traumatol 2010 Oct;26(5):398-402. 
• A prospective study on the effectiveness of newly developed autogenous tooth bone graft material for sinus bone graft procedure; Sang-Ho Jun, Jin-Soo Ahn, Jae-Il Lee, Kyo-Jin Ahn, Pil-
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Dentin
(Demineralized bone)

Cementum
(Mineralized bone)

Enamel 96% HA
(Xenograft)





Dentin ground graft



Dentin ground graft





























3 month removal of i-Gen mesh





5 Years



5 Years



5 Years



Survival rates of i-Gen 25 cases
 3.5 years after loading 

97.5%
1/2013 - 4/2016

1 failure

Megagen International Network of
Education and Clinical Research



(II)   primary stability 
(III)  implant design  
(IV)  filling of the gap 
(V)   tissue biotype

5 keys to consider for success  
with Immediate Implant 

(I)    buccal plate
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3~4m

Apico-coronally: This distance should be 3-4 mm distance from the gingival margin 
of the future restoration. In immediate implants the reference is the gingival distance 
of the removed teeth. If there is no teeth previously, a wax- up should create a 
reference of the future restoration. 

Emergence 
Profile

2D  
Position
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2D VS 3D 

Perception vs Reality



Perception vs Reality

2D VS 3D 



3D CBCT

Reality

Puts the information is in our hands
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 C H A P T E R  1 0 

 THE USE OF CT/CBCT AND 
INTERACTIVE VIRTUAL 

TREATMENT PLANNING AND 
THE TRIANGLE OF BONE:  

 DEFINING NEW PARADIGMS 
FOR ASSESSMENT OF IMPLANT 

RECEPTOR SITES  *    

  During the past 20 years, an emerging technology encompass-
ing computed tomography (CT), cone beam computed 
tomography (CBCT), and interactive treatment planning soft-
ware has slowly evolved into a necessary tool for diagnosis, 
treatment planning, and delivery of dental implant and associ-
ated restorative and surgical procedures. The integration of 
these innovative tools has helped to defi ne new paradigms for 
appreciating anatomy, improving accuracy, and enhancing 
presurgical prosthetic planning to achieve true restorative-
driven implant dentistry. In the past, the standard tools for 
diagnosis and treatment planning were two-dimensional (2-D) 
periapical and panoramic imaging.  1-4   The dental implant lit-

erature is replete with prescripts and determinants for proper 
placement and angulation, methods to preserve interdental 
papilla, and implant-to-tooth and implant-to-implant param-
eters.  5-12   However, until recently all documentation was based 
on 2-D radiography or direct clinical examination at the alveo-
lar crest, which could not allow a complete assessment of the 
patient ’ s anatomy or spatial position of the implant. 

 Recent advances in CT and CBCT technology, combined 
with the evolution of interactive virtual treatment planning 
software applications, have empowered clinicians with 
enhanced diagnostic capabilities for implant receptor-site 
assessment. These innovative tools have allowed new para-
digms to be developed, which may supersede current methods 
of presurgical planning for dental implant reconstruction.  13-19   
The concepts as presented in this chapter are related to missing 
maxillary lateral incisors — single-tooth replacements. Many 
clinicians do not see the value in scanning patients who are 
missing a single tooth because they feel that the anatomy is 

   Scott D.   Ganz   

  *   Parts of this chapter (including  Figures 10-1 through 10-15 ) were reprinted from 
Ganz SD (2008): Defi ning new paradigms for assessment of implant receptor 
sites: The use of CT/CBCT and interactive virtual treatment planning for congeni-
tally missing lateral incisors.  Compend Contin Educ Dent  29(5):256-268. Copy-
right 2008, with permission from AEGIS Publications, LLC. 

Auth
or

's 
Pro

of

Not 
For

 D
ist

rib
uti

on

Becoming The Standard Of Care
C

B
C

T



The “Triangle of Bone” - 
Decision Tree: Ganz 1995



• Evaluate the bone 
• Is there enough bone 

within the TOB to 
place an implant. 

• Recognize the 
presence of a 
concavity.  

• Determine width and 
length  
of implant.

Ganz, SD., Presurgical planning with CT derived 
fabrication of surgical guides.J Oral Maxillfac 

Surg 2005;63 [Suppl 2] 

Ganz, SD   
Various Publications 1995-2015

• Determine straight or 
tapered design implant. 

• Determine one or two-
piece implant design. 

• Determine Abutment 
Type 

• Screw-retained or 
Cemented 

• Determine soft tissue 
graft, particular bone, or 
block bone graft to fill 
defect on facial.

The “Triangle of Bone” - 
Decision Tree: Ganz 1995
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Cementable-  
angled  

abutment
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fabrication of surgical guides.J Oral Maxillfac 

Surg 2005;63 [Suppl 2] 

Ganz, SD   
Various Publications 1995-2015



The “Triangle of Bone” - 
Decision Tree: Ganz 1995

• Determine straight or 
tapered design implant. 

• Determine one or two-
piece implant design. 

• Determine Abutment 
Type 

• Screw-retained or 
Cemented 

• Determine soft tissue 
graft, particular bone, or 
block bone graft to fill 
defect on facial.

Screw -  
Retained  

Crown

Ganz, SD., Presurgical planning with CT derived 
fabrication of surgical guides.J Oral Maxillfac 

Surg 2005;63 [Suppl 2] 

Ganz, SD   
Various Publications 1995-2015



buccal plate

Elian Classification 2007



buccal plate



buccal plate



Chen ST, et al. (2007) A prospective clinical study of  non-submerged immediate implants: clinical outcomes 
and esthetic results. Clinical Oral Implants Research

When a buccal bone dehiscence is present the risk 
of future gingival recession is very high!

Except, if we graft the site by bone 
substitute and/or 

gingival graft if needed. 

When a buccal bone dehiscence is present the risk 
of future gingival recession is very high!



II. Primary Stability

   sufficient bone apical to the extracted tooth’s 

alveolus  

   2-4 mm of bone apical to the alveolus creates stable 

anchor  

   enhanced by the type of implant (tapered design)



II. Primary Stability







2019

After 4 years 
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D 4-5D 2-3D1

D1 D2

D3 D4-5



D1 4.3mm
D 4 2.0 or 2.9
D 5 2

D2 3.3 or 3.8

D3 
3

2.9 or 3.3

Final drill Final drill Final drill



3.3mm Osteotomy 



5.5mm implant 3.3mm osteotomy @60ncm







Old Protoco l  O ld Des ign

- Wider Implant neck diameter
- No buccal gap
- No peri-implant bone graft

- No connective tissue graft
- No switching platform
- Weak connection (implant abutment)

Timing of Implant placement in relation to tooth extraction
III. Implant Design



III. Implant Design



• Less bone reduction

• Excellent initial stability

• Immediate placement

• Immediate provisionalization

• Immediate or early loading

• Fast integration

• Earlier final restoration

• Less crestal bone loss

• Less failure

• Strong body

• Better stability to lateral force

• Stable Connection

• No screw loosening

• Preservation of the crestal 

bone

• Preservation of the biologic 

width

Ideal  Fixture Ideal  Abutment



Double Offset  
    for Better Peri-Implant Biotype



IV. “Fill the Gap"



The first step in removing a tooth using the 
simple technique is to sever or loosen the soft 

tissue  attachment surrounding the tooth. 

Instruments are required to sever the soft 
tissue  attachment: 

straight or curved periotomes

Separation of Soft tissue - PDL



Initial separation of PDL
Use of peristomes to engage PDL aides in elevation and separation of 

soft tissue from cementum



Use of peristomes to engage PDL aides in elevation and separation of 
soft tissue from cementum

Initial separation of PDL



1. Expansion of the bony socket

Mechanical Principles for Extractions



Special Addition 



Successful extraction with implant placementDebridement



Serated Curretage



What happens when we extract a tooth?



1. Aesthetic problem for the fabrication of conventional or 
implant supported prostheses  

2. Resorption of the buccal wall of the extraction socket 
make a correct placement of an endosseous implant 
difficult or even impossible, especially in the anterior part 
of the maxilla.  

3. A buccal concavity in the alveolar process or an implant 
placed more lingually than the neighboring teeth can 
result in poor aesthetics

Delaying Implantation (by 6-8 weeks)
-Without socket augmentation

What happens when we extract a tooth?



Horowitz R, Holtzclaw D, Rosen PS, ‘Tooth extraction induces significant dimensional changes 
of the alveolar ridge’. J Evid Based Dent Pract. 2012 Sep;12(3 Suppl):

3-6 mm loss of width and 
2-3 mm loss of height,   
3-6 month after extractions

Arau´jo MG, Lindhe J: Dimensional ridge alterations following tooth extraction. An 
experimental study in the dog. J Clin Periodontol 2005; 32: 212–218. 



EXTRACTION SOCKET

To Graft  or  Not To Graft???

Graft

6 month laterNo Graft

6 month later



Dimentional Ridge alterations following extraction 
An experimental study in the dog

Arau´jo MG, Lindhe J:  J Clin Periodontol 2005; FEB 32: 212–218. 

1week 2 weeks 3 weeks 4 weeks

2.4mm



EXTRACTION SOCKET


Graft

Graft

YES, WE GRAFT THE 



(II)   primary stability 
(III)  implant design  
(IV)  filling of the gap 
(V)   tissue biotype

5 keys to consider for success  
with Immediate Implant 

(I)    buccal plate



V. Biotype

Classifications of  
gingival defects





• Around teeth, blood supply 

support originates from the 

periodontal ligament to the 

connective tissue ;  from the 

alveolar process to the PDL 

and then to the CT ; and from 

the alveolar process to the CT 

• Vascular supply very few vessels 

were found in the connective 

tissue near the transmucosal 

portion of the implant. This 

limited blood supply makes the 

peri-implant tissues less resilient 

to both mechanical and 

microbiological insults. 

NATURAL TEETH VS. IMPLANTS 

Biological Comparisons



≥ 2mm

A BIOLOGICAL POINT OF VIEW

Stable soft tissue 
Dimension

Ideal thickness of 
soft tissue : 3mm 

Nozawa, Enomoto et al.
Minimum soft tissue 

thickness : 
2mm 

Salama et al.

Facial bone 
thickness

       ≥1.8mm = no bone 
loss    

Spray et al.

2~4mm                            
Grunder                   



Zero Bone Loss Concept

Tomas Linkevicius DDS Phd et al 
2009 JOMI

H

H = 3mm
Initial gingival tissue thickness at the 

crest may be considered as a significant 
influence on marginal bone stability 

around implants. If the tissue thickness 
is 2.0 mm or less, crestal bone loss up 

to 1.45 mm may occur, despite a 
supracrestal position of the implant-

abutment interface.



Apically Repositioned Flap Free Gingival GraftConnective Tissue Graft

Increasing Kertinized tissue Thickness and Quality for Implants



suturing 1 week post Op

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

ad referralinitial situation

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

Schlegel KA. Janson O. 
Attached gingiva and 
periimplantitis Z Zahnärztl Implantol 
1994;10:212-8

preserve lingual attached tissue

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

initial situation apical positioned tissue

1 week post post prosthetic (referral)

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

suturing 1 week post Op

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

ad referralinitial situation

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

Schlegel KA. Janson O. 
Attached gingiva and 
periimplantitis Z Zahnärztl Implantol 
1994;10:212-8

preserve lingual attached tissue

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

initial situation apical positioned tissue

1 week post post prosthetic (referral)

W e i c h g e w e b s m a n a g e m e n t
A p i c a l  r e p o s i t i o n  f l a p

The Tissue is the Issue

Apically Repositioned Flap Free Gingival GraftConnective Tissue Graft

Increasing Kertinized tissue Thickness and Quality for Implants



Anatomical Cuff Design
       for thicker mucosa

Smaller platform
      for more crestal bone

Platform shifting 
    for Better Peri-Implant Biotype

resulted from a mistake when wide implants were 
used and mis-matching abutments where provided 

to the clinicians. 
After these abutments where delivered, during 
the observationally period, the marginal bone 

loss was not present in almost every cases 
(Lazzara & Porter 2006).



Emergence profile concept - 
for implant prosthetics Dr. Lazzara in 1993. 

Lazzara et al, Managing the soft tissue 
margin - the key to implant esthetics,  

PPAD,  1993.



S-line



S-line



Courtesy of Dr Ed Shimaj

‘Double Offset’ 
design  

for better peri-marginal 
tissues



≥ 2mm

A BIOLOGICAL POINT OF VIEW

Stable soft tissue 
Dimension

Ideal thickness of 
soft tissue : 3mm 

Nozawa, Enomoto et al.
Minimum soft tissue 

thickness : 
2mm 

Salama et al.

Facial bone 
thickness

       ≥1.8mm = no bone 
loss    

Spray et al.

2~4mm                            
Grunder                   

The Bone sets the Tone 

The Tissue is the Issue & 

The Buccal Plate sets your Fate



buccal plate



Sagittal Root Position in Relation to the Anterior Maxillary 
Osseous Housing For Immediate Implant Placement

Joseph Y. K. Kan et al. Classification of Sagittal Root Position in Relation to the Anterior Maxillary Osseous Housing 
For Immediate Implant Placement: A Cone Beam Computed Tomography Study. IJOMI Volume 26, Number 4, 2011

Centered in the middle of the 
alveolar housing without 

engaging either the labial or 
the palatal cortical plates at the 

apical third of the root Positioned against 
palatal cortical plate

Two thirds of the root is 
engaging both the labial 
and the palatal cortical 

plates

5% 0.5% 8%

Positioned against 
the labial cortical 

plate

86.5%

Is there another way?
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"PET" Part ia l  Extract ion Therapies is a term    f i rst  descr ibed on 
Dentalxp.com in 2015 that encompasses any and ALL terms 

and procedures that  involve the maintenance or ut i l isat ion of  
a l l  or  parts of  the tooth root,  PDL and cementum above and 

below the alveolar bone to preserve r idge form and soft  t issue 
levels.  

This f i rst  started as "SRT" Submerged Root Technique in 2007 
Salama & Ishikawa and then onto "SS" Socket Shield in 2010 
Hurzeler & Zuhr,    "Root Membrane Technique" in 2014 Mits ias 

& Siormpas, "PS" Pont ic Shield in 2014 Glocker and then in 
2016 Gluckman & Salama.

NEW TOOLS
F U T U R E  D I R E C T I O N S  

PARTIAL EXTRACTION THERAPIES

Nordland & Tarnow, 1998
Courtesy: Miguel Stanley DDS



Proximal Socket 
Shield

Socket Shield 

Pontic Shield Root Membrane 

F U T U R E  D I R E C T I O N S  

Root 
Submergence

J-
shield

PARTIAL  
EXTRACTION  
THERAPIES

Castle Wall

Hemisection 

1 2  y e a r s  a g o  



Proximal Socket 
Shield

Socket Shield 

Pontic Shield Root Membrane 

F U T U R E  D I R E C T I O N S  

Root 
Submergence

J-
shield

PARTIAL  
EXTRACTION  
THERAPIES

Root T Belt

Hemisection 



12 years of root membrane
2006 2019

Siormpas KD, Mitsias ME, Kontsiotou-Siormpa E, Garber 
D, Kotsakis GA. Immediate implant placement in the 

esthetic zone utilizing the “root-membrane" technique: 
clinical results up to 5 years postloading. Int J Oral 

Maxillofac Implants. 2014;29(6):1397-405.



3D - Volumetric Analysis

Technological Advances 
to Accurately 

Assess Treatment 
Outcomes









Average was…..0.2mm!



Siormpas KD, Mitsias ME, Kontsiotou-Siormpa E, Garber D, Kotsakis GA. Immediate implant placement in the esthetic zone utilizing the "root-membrane" technique: clinical results up to 
5 years postloading. Int J Oral Maxillofac Implants 2014;29:1397-405. 



 Miltiadis Mitsias, Konstantinos Siormpas, Eleni Kontsiotou-Siormpa, Hari Prasad, David Garber, Georgios A Kotsakis. A step-by-step description of immediate implant rehabilitation in 
the esthetic region utilizing the ‘’root-membrane’’ technique. Int J  Periodontics Restorative Dent 2015;35:835-41.



The Socket-Shield Technique: First Histological,
Clinical, and Volumetrical Observations after
Separation of the Buccal Tooth Segment –
A Pilot Study
Daniel Bäumer, DDS, Dr med dent;* Otto Zuhr, DDS, Dr med dent;† Stephan Rebele, DDS;‡

David Schneider, DDS, Dr med, Dr med dent;** Peter Schupbach, PhD;††

Markus Hürzeler, DDS, PhD, Dr med dent§,‡‡

ABSTRACT

Background: The “socket-shield technique” has shown its potential in preserving buccal tissues. However, front teeth often
have to be extracted due to vertical fractures in buccolingual direction. It has not yet been investigated if the socket-shield
technique can only be used with intact roots or also works with a modified shield design referring to vertical fracture lines.

Purpose: The aim of this study was to assess histologically, clinically, and volumetrically the effect of separating the
remaining buccal root segment in two pieces before immediate implant placement.

Material and Methods: 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 bed 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. After 4 months of healing, the specimens
were processed for histological diagnosis. In a clinical case, the same technique was applied and impressions taken for
volumetric evaluation by digital superimposition.

Results: The tooth segments showed healthy periodontal ligament on the buccal side. New bone was visible between implant
surface and shield as well as inside the vertical drill line. No osteoclastic remodeling of the coronal part of the buccal plate
was observed. The clinical volumetric analysis showed a mean loss of 0.88 mm in labial direction with a maximum of
1.67 mm and a minimum of 0.15 mm.

Conclusion: The applied modification seems not to interfere with implant osseointegration and may still preserve the buccal
plate. It may offer a feasible treatment option for vertically fractured teeth.

KEY WORDS: alveolar bone preservation, extraction socket, immediate implant placement, socket shield, tooth retention,
volumetric tissue alterations

INTRODUCTION

The main expectation of patients regarding implants
in the aesthetic zone besides a low cost-benefit ratio

and time efficiency is the aesthetic outcome, especially
regarding the long-term view. In addition to the white
aesthetics of the prosthetic restoration, there is a strong
focus on the red aesthetics,1 which are made up by
the color, shape, and character of the marginal gingiva.
Following immediate implant placement in the aesthetic
zone, these gingival tissues are subject to volumetric

*Dentist, Private Practice Hürzeler/Zuhr, Munich, Germany; †dentist,
Private Practice Hürzeler/Zuhr, Munich, Germany, and Department
of Periodontology, Centre for Dental, Oral, and Maxillofacial Medi-
cine (Carolinum), Johann Wolfgang Goethe-University Frankfurt/
Main, Frankfurt, Germany; ‡dentist, Private Practice Hürzeler/Zuhr,
Munich, Germany; §dentist, Private Practice Hürzeler/Zuhr, Munich,
Germany; **dentist, Clinic for Fixed and Removable Prosthodon-
tics and Dental Material Science, University of Zurich, Zurich,
Switzerland; ††Schupbach Ltd, Service and Research for Histology,
Microscopy and Imaging, Horgen, Switzerland; ‡‡associate professor,
Department of Operative Dentistry and Periodontology, University
Dental School, University of Freiburg, Freiburg, Germany

Reprint requests: Dr. Daniel Bäumer, Private Practive Hürzeler/Zuhr,
Rosenkavalierplatz 18, 81925 Munich, Germany; e-mail: d.baeumer@
huerzelerzuhr.com

© 2013 Wiley Periodicals, Inc.

DOI 10.1111/cid.12076

1

16  Volume 2, Number 2, 2013

Chih-Long Chen, DDS
Director, Department of Periodontics, 
Shin Kong Wu Ho-Su Memorial 
Hospital, Taipei, Taiwan

Yu-Hwa Pan, DDS, MS
Chair, Department of General 
Dentistry, Chang-Gung Memorial 
Hospital, Taipei, Taiwan

Corresponding author:

Yu-Hwa Pan, DDS, MS
Chair, Department of General 
Dentistry, Chang-Gung Memorial 
Hospital, Taipei, Taiwan

Abstract
!e "socket shield technique" has demonstrated the potential 
in preventing buccal tissue from resorption in animal and 
clinical studies. It is assumed that retaining a root fragment 
a"ached to the buccal bone plate in this technique can avoid 
tissue alteration after tooth extraction. This article presents 
a 58-year-old healthy man with a 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. Four months a#er 
implant placement, clinical examination showed healthy 
peri-implant so# tissue and the ridge was well preserved. A 
de$nitive metal ceramic crown was fabricated and cemented 
on a titanium abutment. The prosthesis successfully 
restored the function of the patient. 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.  

Keywords: ridge preservation, immediate implant placement, 
extraction socket, socket shield, tooth retention

Introduction 

H ealing of extraction sockets are characterized by bone   
formation within the socket and loss of the alveolar ridge 

width and height externally.1 The alteration of ridge contour 
may compromise the restoration-oriented three-dimensional 
positioning of the implant which requires optimal support and 
stability of surrounding hard and soft tissues.2 In esthetic re-
gion, the height and thickness of facial and interproximal bone 
walls are the important factors for successful pink esthetic out-
comes, which are made up by the color, shape, and character 
of the marginal peri-implant mucosa and the presence of in-
terdental papilla.3 Di%erent techniques such as immediate im-
plant placement4 and ridge preservation procedure5 have been 
proposed to maintain the ridge dimension to a certain amount. 
However, applying these methods to extraction sockets could 
not completely preserve the coronal part of facial bone walls 
which were comprised almost entirely of bundle bone. 

Araújo and Lindhe suggested that following tooth extrac-
tion, the blood vessels in periodontium to the thin bone walls 
are severed, thereby causing facial bone plate resorption.6 !us 
it can be assumed that retaining a root may alter the occur-
rence of facial bone resorption.

Case Report

Socket Shield Technique for Ridge Preservation : 
A Case Report



What about the 
space between the Implant and the 

Root?



The Root Membrane Technique: 

 Human Histologic Evidence after Five years of Function 

Mitsias M, Siormpas K, Kotsakis G, Ganz S, Mangano C, Lezzi G 

BioMed Res Int 2017, Oct, In Press…

2.5 Impact Factor



Human Histology never lies….



Root

Bone

Titanium

Bone



76,2% BIC…!!!



non- infiltrated connective tissue



Scanning Electron Microscopy



Scanning Electron Microscopy



Human histological evidence of new bone formation and osseointegration 
between root dentin (unplanned socket shield) and dental implant

Schwimer C, Pette G, Du Toit J, Gluckman H, and Salama M.
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HUMAN HISTOLOGY



Cannot be applied on periodontal teeth. 

No sub-crestal vertically fractured 

teeth. 

No periodontally compromised teeth. 

No teeth with acute inflammation.

Indications - Contraindications

Patients with good general health and high 

level of oral hygiene. 

Teeth with poor prognosis, big carious 

lesions,  

Horizontal fractured teeth, up to bone 

level. 

Chronic inflammatory teeth-OK



Cases









Drill through tooth - Vertical sectioning



Palatal extraction



Round bur -  
Smooth Shield



Recommended Width Of root fragment



Recommended length Of root fragment



Recommended length Of root fragment









POST OP 2 WK POST OP





Contour - 
Emergence Profile

Screw Retained



6 WK POST OP



6 YR POST OP



Type1 Type2&3 Type4IS
Q

 m
ea

n 
va

lu
es

Time (weeks)

Loading Time with AnyRidge Implant 
(predictable 6 week loading protocol)

Day 0 :
Implant 

placement

1 wk :
stitch 
out

4 wk :
check 

up

If the ISQ value is higher than 70 
and making a plateau or increasing, take 

an impression!

6 wk :
loading
starts

Measure ISQ again and deliver 
prosthesis if it has not decreased. 



PET/RM/SS TECHNIQUE
HORIZONTAL FRACTURE





POST OP



2 WEEK PO



6 WEEK PO







3 YR PO



3 YR PO



3 YR PO



Bus Driver

Getting married  in 8 months

“I Dont want my fiance to see 
me with dentures”

Marie



Failing Lateral



Marie









PET







Fuse Abutment

Temp screw-retained



>200 N (20.4 kgf)

Threshold Force for Osseointegration

Brunski JB (1992) Biomechanical factors affecting the bone–dental 
implant interface. Clin Mater 10:153–201 
--- 100 μm movements is critical for osseointegration.
--- It needs about 220N (22.4 kgf) force.









Snap back on



Buccal Fragment

12 weeks



12 weeks



14 weeks



32 MONTHS FOLLOW UP



YEAR FOLLOW UP5



Diane















Post op 1 Month 3 Months



19 month post op



19 month post op



Root membrane in presence of periapical 
pathology



• One implant site per patient (n=46) 
• Mean follow-up(±SD): 44.9±5.7 months  
• All implants were immediately, non-functionally loaded and 
found to be clinically stable at subsequent evaluations 

• Final loading was performed with fixed prostheses and all 
restorations functionally survived throughout the follow-ups 

• Crestal bone loss was minimum:  
0.19±0.08 mm (Mesial) & 0.22±0.06 mm (Distal)

PDL

PDL

Siormpas KD, Mitsias ME, Kontsiotou-Siormpa E, Garber D, Kotsakis GA. Immediate implant placement in the esthetic zone utilizing the "root-
membrane" technique: clinical results up to 5 years postloading. Int J Oral Maxillofac Implants. 2014 Nov-Dec;29(6):1397-405. 



• Single incident of root resorption 
• No subjective symptoms 
• Uncompromised implant and restoration function 
• Was considered ‘’failure’’ under strict success criteria

Siormpas KD, Mitsias ME, Kontsiotou-Siormpa E, Garber D, Kotsakis GA. Immediate implant placement in the esthetic zone utilizing the "root-
membrane" technique: clinical results up to 5 years postloading. Int J Oral Maxillofac Implants. 2014 Nov-Dec;29(6):1397-405. 
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Probe Drill Implant





Graft PRF SUTURE



Shield exposure 
Due to inadequate  

Reduction 



Restart coagulation  process



Healing 2 weeks



Open tray impression



Healing 4 weeks







4mm



6 months post op



Socket shieldGBR/CTG VS



Vertical Fracture



I-Gen 
membrane



Fuse abutment Temp

4 month removal 
 of membrane



6 months later adjacent tooth fractures 
PET employed



PETGBR 6 months 13 months



PETGBR/CT  
GRAFT

CT GRAFT



16 DAY post CT graft 4 year Post op



Socket shieldGBR/CTG VS
EXTRACT

GBR Ti-Mesh
CTG

Implant EXTRACT
Implant



Socket shieldGBR/CTG VS



Socket shieldGBR/CTG VS

*Gluckman and Salama 



Socket shieldGBR/CTG VS

*Gluckman and Salama 



The All Autogenous Tooth (AAT)







Multiple Teeth 
Socket Shield











ZR Abutments and Temps





15 month follow up



4adjacent implants

Miltiadis E. Mitsias, DDS, MSc, PhD 
Visiting Faculty, Department of Periodontology and Implant Dentistry,NYUCD

Case By: 
Miltiadis E. Mitsias,  

DDS, MSc, PhD 



4adjacent implants
Miltiadis E. Mitsias, DDS, MSc, PhD 

Visiting Faculty, Department of Periodontology and Implant Dentistry,NYUCD
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Post-op CBCT

Miltiadis E. Mitsias, DDS, MSc, PhD 
Visiting Faculty, Department of Periodontology and Implant Dentistry,NYUCD
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Miltiadis E. Mitsias, DDS, MSc, PhD The Root Membrane technique - Long term results

Miltiadis E. Mitsias, DDS, MSc, PhD 
Visiting Faculty, Department of Periodontology and Implant Dentistry,NYUCD
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1 year follow up



Post-op



Root Membrane 
Partial Extraction 

Therapy 
Socket Shield 
Pontic Shield



MEGAGEN ROOT MEMBRANE KIT



The KIT !!!
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4 week post op



6 week loading



6 month Post OP



Dentistry Today Oct 2017



Can We  
Prevent Posterior 

Food 
Traps with PET 

Molars?





























Root 
Membrane

Immediate 
Placement  



Root 
Membrane

Immediate 
Placement  
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Fully Guided



● Diagnostic - 
Freehand  

● Template-
Assisted  

● Full template-
Guidance 



● Full template-Guidance 

Static 
template

Dynamic Virtual 
Template

Courtesy of Navident



Use of CBCT  
Native Software

DICOM DATA

Surgical  

CT/CBCT 
Scan

Radiopaque Scanning 
Appliance

Use of Interactive Treatment 
Planning Software

Study Cast / Optical Scan

Intra Extra-Oral Optical Scan

DATA-MERGE

CT-derived Surgical 
Template Fabrication

Digital Workflow



CAD/CAM  
technology

MillDesign Print





















Immediate Post op







6  months Post op



● Full template-Guidance 

Digital 
Static 
Shield

Dynamic 
Dynamic

Shield

DDSDSS



Stackable  
Tooth Guide



ONE GUIDE FOR ALL
Partial Extraction  

Therapy

Full Template  
Surgical GuidanceApex 

Stack Surgical Guide 
Stack

Digital Static 
Shield



ONE GUIDE FOR ALL

Full Template  
Surgical Guidance Prefabricated 

Final abutment 
& Provisional

Apex 
Stack Surgical Guide 

Stack

Digital Static 
Shield



PET

Digital Static 
Shield



ONE GUIDE FOR ALL

PET

Digital Static 
Shield
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Digital Static 
Shield
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Shield
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Digital Static 
Shield



SG

3 Week Post Op

Digital Static 
Shield



2 month  
Post op



2 month  
Post op





Final Crown



Digital Static 
Shield
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Shield



Digital Static 
Shield



Digital Static 
Shield



Isaac Tawil DDS MS 
Scott Ganz DMD
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● Full template-Guidance 

Digital 
Static 
Shield

Dynamic 
Dynamic

Shield

DDSDSS



● Full template-Guidance Dynamic Dynamic
Shield DDS



Dynamic Dynamic
Shield



The Scalloped Guide



The Scalloped Guide



The Scalloped Guide



PET-Root membrane



PET-Root membrane



SCALLOPED ARCHITECHTURE
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Partial Extraction Therapy
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Partial extraction therapy 
Scalloped Guide 

Immediate Implant 
Salama, Tawil, Tadros 2018
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● Full template-Guidance 

Digital 
Static 
Shield

Dynamic 
Dynamic

Shield

DDSDSS



● Full template-Guidance Dynamic Dynamic
Shield DDS



Dynamic Virtual 
Template ● Full template-Guidance 



Calibrate any Handpiece  
Any Drill

Dynamic Virtual 
Template ● Full template-Guidance 



 Navigation System in 
Socket Shield Technique 

October 2019

Joey Chen, DDS



October 2019

Joey Chen, DDS



● Full template-Guidance Dynamic Virtual 
Template



Digital Dynamic
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Partial Extraction Therapy 



Digital Dynamic
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Partial Extraction Therapy 
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Partial Extraction Therapy 
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Partial Extraction Therapy 
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Partial Extraction Therapy 



Digital Dynamic
Shield

Partial Extraction Therapy 



EvaluNav Entry: .05mm 
Apex: 0.75mm 

Angle: 2.35 deg



Digital Dynamic
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Partial Extraction Therapy 



Digital Dynamic
Shield

Root Membrane Technique 
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Partial Extraction Therapy 
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Surgical Guidance



















Surgical Guidance



Surgical GuidanceSurgical Guidance



Immediate Loading

ISQ



Immediate Loading



12 WEEKS
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Changing lives one smile at a time



● Full template-
Guidance 

•Diagnosis CBCT/iOS
•Restorativley Driven Treatment Planning
•Communication (Universal language w/ Lab and/or Patient) 
•Improved Surgical/Restorative Accuracy
•Predictability (Guide is subset of CBCT Planning)
•Avoiding complications (sinus, nerve, malposition)
•Cost? (how much does it cost to repair errors? 
•Teeth Today when applicable (Bone density, ISQ)

BENEFITS



Root Membrane 
Socket Shield 
Pontic Shield

THIS CHANGES EVERYTHING

Partial Extraction 
Therapy 



Isaac Tawil  DDS MS

THANK YOU FOR 
YOUR ATTENTION 

iketawil@mac.com

www.AIEdental.com

mailto:iketawil@mac.com?subject=
http://www.aiedental.com

