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WHAT ABOUT 
DENTAL IMPLANTS?

Combinations of the different 
classes of vertical and horizontal 

dimensions of tissue loss 
Vertical loss Horizontal loss

Class I Class A
Class II Class B
Class III Class C
Class IV Class D

Palacci, Nowzari Periodontology, Vol 47,2008

Determined by remaining walls
max 5 min 1

5 4 3 2 1



WHAT ABOUT 
DENTAL IMPLANTS?

Improvement – Improve QuantityImplantation – Incision design Second stage – Enhance Quality 



• 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



IMPLANTS & INFLAMMATION 

____________________________ 

•Salvi et al. COIR 2011 
•Human subjects, teeth vs. implants. 3 weeks plaque accumulation followed 

by 3 weeks of optimal plaque control. 
•PI, GI, GCF samples analyzed for MMP-8 and IL-1B 
•Peri-implant tissues respond to experimental plaque accumulation with  
•a greater inflammatory response, and require longer healing periods for 

complete resolution. 
•Although both implants and teeth may appear clinically similar, the  

inflammatory processes occurring within the affected tissue 

may be markedly different.



THE SIGNIFICANCE OF KERATINIZED MUCOSA ON 

IMPLANT HEALTH: A SYSTEMATIC REVIEW 

Lin GH et al. J Periodontal. 2013 Mar 1. 

•Aims: This systematic review and meta- analyses aimed to investigate the effect 

of keratinized mucosa on various peri-implant health related parameters. 
•Material and Methods: Human cross-sectional or longitudinal studies with data on 

relationship between the amount of KM around the dental implants and various 

peri-implant parameters, with a follow-up period of at least 6 months were 

included. 
•Results: Eleven studies were included, all favoring implants with wide KM. 
•Conclusions: Based on current available evidence, a lack of adequate KM around 

endosseous dental implants is associated with more plaque accumulation, tissue 

inflammation, mucosal recession as well as loss of attachment. 

•Conclusions: Based on current available evidence, a lack of adequate KM around 

endosseous dental implants is associated with more plaque accumulation, tissue 

inflammation, mucosal recession as well as loss of attachment. 



SIGNIFICANCE OF Keritinzed Gingiva 
EXPERIMENTAL & OBSERVATIONAL STUDIES 
_____________________________________ 

•Chung et al., 2006: Inadequate Keritinzed Gingiva was associated 
with higher Plaque Index & Gingival Index.
•Crespi et al., 2010: Reduced Keritinzed Gingiva width was associated 
with increased Plaque Index, Gingival Index, & Recession.
•Kehl et al., 2011: Reduced Keritinzed Gingiva width associated with 
increased Gingival Index & buccal bone loss.
•Greenstein & Cavalalro, 2011: Implant survival, Gingival Index, 
Periodontal Probing Depths, Recession, and bone loss worse in the 
absence of Keritinzed Gingiva.

Inadequate 
Kertinized tissue



≥ 2mm

Ideal regeneration?

The Bone sets the Tone



Most of us have 
experienced 

recessions on the 
marginal gingiva 

following implant 
prosthesis!



IJPRD 2011

Use of a subepithelial connective tissue graft at the 
time of immediate implant insertion in the esthetic zone 
is an effective treatment option to compensate for the 
expected loss of labial soft tissue volume and to 
maintain good esthetic results over time.

We know that the gain after this invasive CT 
graft can gain +0.34mm on average

 - 1.06 mm loss of volume in 
the non-grafted group
+ 034 slight gain in the grafted 
group



IJPRD 2011

We know that the gain after this invasive CT graft 
can make only +0.34mm gain in average...



IJPRD 2011

We know that the gain after this invasive CT graft 
can make only +0.34mm gain in average...



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



Biologic ratio of supra-implant mucosa

- Nozawa T,  Enomoto H,  Turumaki S,   
Sugiyama T,  Kurasima T,  Watanabe F,  Ito K

V
H

V:H = 1:1.5





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.



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).



Anatomical Cuff Design
       for thicker mucosa

Smaller platform
      for more crestal bone

Platform shifting 
    for Better Peri-Implant Biotype

  
  1  Canullo L, et al. Platform switching and marginal bone-level alterations: The results of a randomized-controlled trial, Clin Oral Implants Res 2010;21:115-121.
2  Baumgarten H, et al. A new implant design for crestal bone preservation: Initial observations and case report. Pract Proceed Aesthet Dent 2005;17:735-740.
3 Lazzara RJ, et al. Platform switching: A new concept in implant dentistry for controlling postoperative crestal bone levels. Int J Perio Rest Dent 2006;26:9-17
4 Ericsson I, et al. Different types of inflammatory reactions in peri-implant soft tissues. J Clin Perio 1995;22:255-261.
5 Atieh MA, et al. Platform switching for marginal bone preservation around dental implants: A systematic review and meta-analysis. J Perio 2010;81:1350-1366.
6 Cochran DL, et al. Biologic width around titanium implants: a histometric analysis of the implanto-gingival junction around unloaded and loaded non-submerged 

implants in the canine mandible. J Perio 1997;68:186-198.
7 Gargiulo AW, et al. Dimensions and relations of the dentogingival junction in humans. J Perio 1961;32:261-267.
8 Hermann JS, et al. Crestal bone changes around titanium implants: a radiographic evaluation of unloaded non-submerged and submerged implants in the 

canine mandible. J Perio 1997;68:1117-1130.
9 Rodríguez-Ciurana X, et al. The effect of interimplant distance on the height of the interimplant bone crest when using platform-switched implants. Int J Perio 

Rest Dent 2009;29:141–151.
10 Tarnow DP, et al. The effect of inter-implant distance on the height of the inter-implant bone crest. J Perio 2000;71:546-549.
11 Greenstein G, et al. Treatment planning implant dentistry with a 2 mm twist drill. Compendium 2010;31(2):2-10
12 Vela-Nebot X, et al. Benefits of an implant platform modification technique to reduce crestal bone resorption. Implant Dent 2006;15:313–320.



‘Double Offset’ design for better peri-marginal tissues



Apically Repositioned Flap Free Gingival GraftConnective Tissue Graft

Increasing Kertinized tissue Thickness and Quality for Implants
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Vence MG. Die vestibuläre Verschiebung des 
palatinalen Lappens in der Implantologie. 
Quintessenz 1992; 43:1569-77
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suturing 2 weeks post Op
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free apical reposition
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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
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CHARACTERESTICS OF  
THICK BIOTYPE

• Relatively flat soft tissue and bony 
architecture. 

• Dense fibrotic soft tissue. 
• Relatively large amount of attached gingiva. 
• Thick underlying osseous form. 
• Resistant to acute trauma. 
• Reacts to disease with pocket formation. 
• More thick and resistant to Recession.

KAO,RT., PASQUINELLIK; Thick Vs. Thin gingival tissue: a 
key determinant in tissue response to disease and 

restorative treatment. California Dent. Associat.  30(7): 
521-6, July 2002



LESS SCALLOPED AND THICK BIOTYPE

http://www.clinicalperiodontology.com/content/bookcontent.cfm?ID=HC077017


CHARACTERISTICS OF  
THIN BIOTYPE

• Increased Scalloping in soft tissue and bone. 
• Delicate friable tissue. 
• Minimal amount of attached gingiva. 
• Thin underlying bone characterized by bony 

dehisence and fenestration. 
• Reacts to insult and disease with gingival 

recession. 
• Incresed risk of interproximal tissue loss.

KAO,RT., PASQUINELLIK; Thick Vs. Thin gingival tissue: 
a key determinant in tissue response to disease and 

restorative treatment. California Dent. Associat.  
30(7): 521-6, July 2002



MORE SCALLOPED AND THIN BIOTYPE



GENERAL DIAGNOSTIC CRITERIA FOR 
IMMEDIATE PLACEMENT

FAVORABLE UNFAVORABLE

Tooth Position/ Free Gingival Margin

FAVORABLE UNFAVORABLE

TOOTH POSITION/FGM MORE CORONAL MORE APICAL

GINGIVAL FORM FLAT SCALLOPED HIGH SCALLOPED

BIOTYPE THICK THIN

TOOTH SHAPE SQUARE TRIANGULAR

OSSEOUS CREST POSITION HIGH CREST < 3mm from 
adjascent teeth & facially

LOW CREST measures > 4mm 
from adjasent teeth & facially











The Tissue is the Issue











FGG following Guided bone regeneration



Teresa

No significant medical history

“I can only eat soft food and soup”

Several failed implants grafting attempts 







12.5MM











Firefighter

Desires quick solution

to fractured and missing teeth

Tom





Treatment Options

Fixed Parital  
Denture

Removable Parital  
Denture Implants



Treatment Plan Time

•Ext’s + Graft 4 months

•Sinus Augmentation UL 4-6 
months

•Implants 3-4 
months 

•Guided tissue regenration 3-4 
weeks

•Restorations 2-4 
weeks

Estimated length of treatment =  
10-14 months
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4 x 10 
mock up 

C
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P
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implant 7mm  
into sinus cavity





Post 
op  



membrane 
removal



Fibrin Glue







16 week post op



6 month post op

24 month post op



Very unhappy with her smile

Loose and painful teeth

Building up food under her fixed partial denture

Zana





Estimated length of treatment =  
15 visits 1.5 years 

Treatment Plan Time
•Ext #14,#15#16 1 visit

•Dental Caries 3 visits

•Perio S/R 2 visits

•Crowns functional/
cosemtic 3 visits

•UL Sinus Augmentation 2 visits

•GBR #30 2 visits

•Implants #14, #15,                  
#18, #19,#30   2 visits

X   X  X





Upper Left 
6 weeks post graft









Video courtesy of Dr Howard Gluckman

Platelet Rich Fibrin







2 WEEKS 
POST HEALING



Lower 
left

Narrow 
Ridge Wide 

Base



4.3mm

5.4mm

8.1mm

Narrow 
Ridge Wide 

Base
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5.4mm

8.1mm

Narrow 
Ridge Wide 

Base



Ridge expansion

4.3m
5.4m
8.1m



Lingualized position of crest 

6.5mm 
width

Lower Right





Auto-Max

Harvesting & Particulating autogenous bone



+ =



closure with healing abutment



3.5 month post op



Palatal Harvest

CTG

FGG

Improving the soft tissues



CTG

FGG



1 month post op

F
G
G



2 weeks

4 weeks

C
T
G



22 weeks



CTG

FGG

Pain scale 1-10

4

2

NO SUTURES

Palatal Guard



FINAL XRAY

2 YR Post Op



After



Before



After



Actual length of treatment =  
6 visits 5.5 months 

Estimated length of treatment =  
15 visits 1.5 years 

Treatment Plan Time
•Ext #14,#15#16 1 visit

•Dental Caries 3 visits

•Perio S/R 2 visits

•Crowns functional/cosemtic 3 visits

•UL Sinus Augmentation 2 visits

•GBR #30 2 visits

•Implants #14, #15,                  
#18, #19,#30   2 visits

4 Year Follow up



Sliding Flap





7 Day post op



1 year post op



Roll Flap



Intial





4 months post op



5 month post op

roll flap



Roll Flap



Initial

2 year post op



DE-EPITHELIZATION 



DE-EPITHELIZATION 



DE-EPITHELIZATION 



IMPLANTATION 



TUCK & ROLL 



SUTURE 
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TUCK & ROLL 



POST OP 



2 WEEK POST OP 



Hard/Soft Tissue Regeneration



Osteoperiosteal Split



Osteoperiosteal Split



Osteoperiosteal Split



Soft Tissue Outcomes



!

Non-primary Closure



!

Non-primary Closure



10 Day Post op

Non-primary Closure



14 week Post op
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Its all in the shape



Implants

Premolar Premolar
Molar
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Esthetic healing abutments



Autograft







Soft Tissue Healing



Post Op



Sculpting



Final Restorations



Partial Extraction Therapy

Hurzeler,Zuhr etl; The socket shield technique: a proof principle report. 
J Clin Perio.  37(9):855-62, Sept 2019

this could change everything



"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

Pont ic Shield Root Membrane

F U T U R E  D I R E C T I O N S  
Kan et al., 2013 

International Journal 
of Periodontics & 

Restorative Dentistry 
33.1 (2013).

Root SubmergenceJ-shield
PARTIAL 

EXTRACTION 
THERAPIES



Root Membrane 
Partial Extraction 

Therapy 
Socket Shield 
Pontic Shield

*Requires ankolytic root



Root Membrane 
Partial Extraction 

Therapy 
Socket Shield 
Pontic Shield



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
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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
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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









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



5 YR 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



1 Year post op



Socket shieldGBR/CTG VS



Vertical Fracture



I-Gen 
membrane



Survival rates of i-Gen 45 cases
 3.5 years after loading 

97.5%
1/2013 - 4/2016

1 failure

Megagen International Network of
Education and Clinical Research

3 early exposures



Fuse abutment Temp

4 month removal 
 of membrane



6 months later adjacent tooth fractures 
PET employed



Socket shieldGBR

6 months 13 months



Socket shieldGBR/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 


