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NobelActive™
A new direction for implants.

Dual-function prosthetic
connection

Built-in platform shifting

Bone-condensing property

High initial stability,
even in compromised
bone situations

Adjustable implant orientation
for optimal final placement
© Nobel Biocare Services AG, 2011. All rights reserved.
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NobelActive equally satisfies
surgical and restorative clinical
goals. NobelActive thread design
progressively condenses bone
with each turn during insertion,
which is designed to enhance initial
stability. The sharp apex and cutting
blades allow surgical clinicians
to adjust implant orientation for
optimal positioning of the prosthetic

connection. Restorative clinicians
benefit by a versatile and secure
internal conical prosthetic connection with built-in platform shifting
upon which they can produce
excellent esthetic results. Based
on customer feedback and market
demands for NobelActive, the
product assortment has been
expanded – dental professionals will

now enjoy even greater flexibility
in prosthetic and implant selection.
Nobel Biocare is the world leader
in innovative evidence-based dental
solutions. For more information, contact a Nobel Biocare Representative
at 800 322 5001 or visit our website.

www.nobelbiocare.com/nobelactive

Nobel Biocare USA, LLC. 22715 Savi Ranch Parkway, Yorba Linda, CA 92887; Phone 714 282 4800; Toll free 800 993 8100; Tech. services 888 725 7100; Fax 714 282 9023
Nobel Biocare Canada, Inc. 9133 Leslie Street, Unit 100, Richmond Hill, ON L4B 4N1; Phone 905 762 3500; Toll free 800 939 9394; Fax 800 900 4243
Disclaimer: Some products may not be regulatory cleared/released for sale in all markets. Please contact the local Nobel Biocare sales office for current product assortment
and availability. Nobel Biocare, the Nobel Biocare logotype and all other trademarks are, if nothing else is stated or is evident from the context in a certain case, trademarks
of Nobel Biocare.

INNOVATION

It’s Free. Just Ask for It!
Purchase any MIS implants in multiples of 5 (minimum
10 implants) and receive one free CPK - Complete
Prosthetic Kit, with each implant.

MIS’ Complete Prosthetic
Kit (CPK) contains the
components you need to
restore a "straightforward"
implant case.

First time MIS user ?
Ask for our free implant delivery system.

* The offer cannot be combined with other offers. Free items may not be returned or exchanged.

© MIS Corporation. All rights Reserved.

MIS offers a wide range of innovative kits and
accessories that provide creative and simple
solutions for the varied challenges encountered
in implant dentistry. To learn more about MIS
visit our website: misimplants.com or call us:

866-797-1333 (toll-free)
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Familiar Confidence.
Sensible Compatibility.
Endless Opportunities.
tri-cam
Surgically compatible with
NobelBiocare™ NobelReplace®

internal hex
Surgically compatible with
Zimmer® Tapered Screw-Vent®

The infinity Dental Implant System
Familiar Confidence.

The infinity System allows you to place our implants with the
familiar confidence you get from your existing system.

Sensible Compatibility.

Designed to work with your existing implant system, you have the
flexibility to use your existing surgical drills, drivers, and prosthetics
to place and restore the implant.

Endless Opportunities.

You will notice one difference with the infinity Implant...pricing.
We are committed to delivering a compatible implant at pricing
that creates significant opportunities for both you and your patients.

Limited Time Introductory Offer*
Mention this ad when purchasing ﬁve inﬁnity Implants and
receive a $200 credit towards your next ACE purchase.

Give us a call today to experience infinity!

ACE Surgical Supply Co., Inc. • 1.800.441.3100 • acesurgical.com/infinity.html
*Offer good while supplies last. Valid through December 31, 2011.

NobelBiocare™ and NobelReplace® are trademarks of Nobel Biocare Services AG. • Zimmer® and Tapered Screw-Vent® are registered trademarks of of Zimmer Dental, USA

All-Natural, Bioactive Products
Designed to Stimulate the Healing Process

DynaMatrix® Extracellular
Membrane is the only intact
extracellular matrix (ECM)
designed to remodel soft tissue.

Biopsy of
DynaMatrix
treated site

•

As an ECM, DynaMatrix retains both
the 3-dimensional structure and the
signaling proteins important for soft
tissue regeneration1

•

The signaling proteins (growth factors,
glycoproteins, glycosaminoglycans)
communicate with the body to help
stimulate the natural healing process2

•

Accell has nearly 5 times more BMPs
than DBM alone and each lot is validated
for osteoinductive properties 3,4

•

Accell in delivered as an easy-to-handle
putty in a pre-filled syringe

•

Accell is the only allograft product that
contains this powerful combination of
DBM, BMPs and Growth Factors

Biopsy of
autogeneous
gingival graft

Accell is an all-natural concentration
of Bone Morphogenetic Proteins
(BMPs) and Growth Factors with
Demineralized Bone Matrix (DBM)
that directs and charges stem cells
to acclerate the body’s natural
healing response.

1 Hodde J, Janis A, Ernst D, et al. “Effects of sterilization on an extracellular matrix scaffold: part I.
Composition and matrix architecture.” J Mater Sci Mater Med. 2007;18(4):537-543.
2 Hodde JP, Ernst DM, Hiles MC.”An investigation of the long-term bioactivity of endogenous growth
factor in OASIS Wound Matrix.” J Wound Care. 2005 Jan;14(1):23-5.
3. Effective Design of Bone Graft Materials Using Osteoinductive and Osteoconductive Components. Kay, JF;
Khaliq, SK; Nguyen, JT. Isotis Orthobiologics, Irvine, CA (abstract).
4. Amounts of BMP-2, BMP-4, BMP-7 and TGF-ß1 contained in DBM particles and DBM extract. Kay, JF;
Khaliq, SK; King, E; Murray,SS; Brochmann, EJl. Isotis Orthobiologics, Irvine, CA (white paper/abstract).

Keystone Dental, Inc.
144 Middlesex Turnpike
Burlington, MA 01803 USA
Call: 1-866-902-9272 / Fax: 1-866-903-9272
customersupport@keystonedental.com

Outside the USA
Call: +1-781-328-3490
Fax: +1-781-328-3400
www.keystonedental.com
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Treat small
spaces with

confidence

Laser-Lok 3.0 placed in
esthetic zone.
Image courtesy of Michael Reddy, DDS

Radiograph shows proper
implant spacing in limited site.
Image courtesy of Cary Shapoff, DDS

Introducing the Laser-Lok® 3.0 implant
Laser-Lok 3.0 is the first 3mm implant that incorporates Laser-Lok technology to create a biologic seal and maintain crestal bone
on the implant collar1. Designed specifically for limited spaces in the esthetic zone, the Laser-Lok 3.0 comes with a broad array of
prosthetic options making it the perfect choice for high profile cases.

• Two-piece 3mm design offers restorative flexibility in narrow spaces
• Implant design is more than 20% stronger than competitor implant2
• 3mm threadform shown to be effective when immediately loaded3
• Laser-Lok microchannels create a physical connective tissue attachment (unlike Sharpey fibers) 4
For more information, contact BioHorizons
Customer Care: 888.246.8338 or
shop online at www.biohorizons.com

1. Radiographic Analysis of Crestal Bone Levels on Laser-Lok Collar Dental Implants. CA Shapoff, B Lahey, PA Wasserlauf, DM Kim, IJPRD, Vol 30, No 2, 2010.
2. Implant strength & fatigue testing done in accordance with ISO standard 14801.
3. Initial clinical efficacy of 3-mm implants immediately placed into function in conditions of limited spacing. Reddy MS, O’Neal SJ, Haigh S, Aponte-Wesson R, Geurs NC.
Int J Oral Maxillofac Implants. 2008 Mar-Apr;23(2):281-288.
4. Human Histologic Evidence of a Connective Tissue Attachment to a Dental Implant. M Nevins, ML Nevins, M Camelo, JL Boyesen, DM Kim.
SPMP10109 REV D SEP 2010
International Journal of Periodontics & Restorative Dentistry. Vol. 28, No. 2, 2008.
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Less pain for your patients.
Less chair side time for you.
1

1

IntroducIng

Mucograft® is a pure and highly biocompatible porcine collagen
matrix. The spongious nature of Mucograft® favors early
vascularization and integration of the soft tissues. It degrades
naturally, without device related inflammation for optimal soft
tissue regeneration. Mucograft® collagen matrix provides many
clinical benefits:

For your patients...
 Patients treated with Mucograft® require 5x less Ibuprofen than
those treated with a connective tissue graft1
 Patients treated with Mucograft® are equally satisfied with esthetic
outcomes when compared to connective tissue grafts2

For you...
 Surgical procedures with Mucograft® are 16 minutes shorter in
duration on average when compared to those involving
connective tissue grafts1
 Mucograft® is an effective alternative to autologous grafts3, is
ready to use and does not require several minutes of washing
prior to surgery

Ask about our limited time, introductory special!

Mucograft® is indicated for guided tissue regeneration procedures in periodontal and
recession defects, alveolar ridge reconstruction for prosthetic treatment, localized ridge
augmentation for later implantation and covering of implants placed in immediate or
delayed extraction sockets. For full prescribing information, visit www.osteohealth.com

For full prescribing information, please visit us online at
www.osteohealth.com or call 1-800-874-2334
References: 1Sanz M, et. al., J Clin Periodontol 2009; 36: 868-876. 2McGuire MK, Scheyer ET, J Periodontol 2010; 81: 1108-1117. 3Herford AS., et. al., J Oral Maxillofac Surg 2010; 68: 1463-1470. Mucograft® is a registered trademark of Ed. Geistlich
Söhne Ag Fur Chemische Industrie and are marketed under license by Osteohealth, a Division of Luitpold Pharmaceuticals, Inc. ©2010 Luitpold Pharmaceuticals, Inc. OHD240 Iss. 10/2010
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DID YOU KNOW?
Roxolid implants deliver more treatment options
Roxolid is optimal for treatment of narrow interdental spaces.

Contact Straumann Customer Service at 800/448 8168 to learn more
about Roxolid or to locate a representative in your area.
www.straumann.us

Case courtesy of Dr. Mariano Polack and Dr. Joseph Arzadon, Gainesville, VA
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Editorial Commentary

Barbie Doll Denistry
TM

T

here has been a push in the media to
represent people, especially women, in
realistic terms. The recent Dove™ soap
advertising Campaign for Real Beauty, for
example, showed women of all shapes and sizes
in their television commercials. This shift in media
thinking, albeit minor to date, is in response
to multiple reports noting that the media’s
unrealistic portrayal of women has led to epidemic
psychological issues for many females. In fact,
contemporary surveys have found that as little
as 2% of women currently consider themselves
“beautiful.” Because the media has essentially
told women that a Barbie™ doll figure is what they
should have, eating disorders, low self-esteem,
and even suicide have ensued when women find
that they cannot achieve this unattainable goal.
Over the past twenty years, mass media’s
depiction of women has gotten way out of hand.
Recent reports indicate that modern female
professional models currently weighs 23% less
than the average woman and those models as
a whole weigh less than 95% of the general
population.
When featured in magazines,
most of these women are now photoshopped,
airbrushed, and digitally altered to achieve the
ever-so-perfect look. Add in the fact that these
women have the world’s best hair stylists, makeup artists, and clothing designers and you make
the situation even worse.
When I was reading about this, it got me to
thinking about the way that dental literature and
the lecture circuit currently portrays dentistry…
Perfection. When you see an article, every
case in the article is perfect. When you attend
a lecture, every case presented is perfect. On
top of that, the authors or presenters often
insinuate that these results are easily repeatable
so long as you use a certain product. The

reality is that many of these authors and
presenters are among the world’s top clinicians.
They have immense amounts of experience and
often the gift of having hands of gold. When
the average provider is presented with these
results as being commonplace, it can have
the same detrimental effect that the modern
media’s portrayal of women is having.
I can’t tell you how many times I have wanted
to see some real world results from the average
clinician presented at a meeting or portrayed
in an article. If not that, how about having some
of the top lecturers show some of their failures?
Everyone has cases that they want to hide in the
closet. The body is not like a car. When you fix it,
it is not always going to turn out just the way you
planned. There is no shame in that, but modern
dental literature’s portrayal of what is considered
“the norm” does make people feel ashamed when
a case does not turn out perfectly. Our profession
is doing exactly what the media is doing to women
and we need to put a stop to this.
Every clinician has pearls of wisdom that
they can share with one another. While some
providers produce results that others can never
even hope to achieve, the average dentist does
have the ability and the right to contribute
to their profession. If these results are not
considered “perfect” in the eyes of some, they
should take a moment to realistically look at
the results of their cases. No one produces
perfection every time...no one. ●

Dan Holtzclaw, DDS, MS
Founder, Co-Editor-In-Chief

Nick Toscano, DDS, MS
Founder, Co-Editor-In-Chief
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Letters to the Editors
In response to Dr. Sammy Noumbissi’s article
Case of the Month: Restoration of Anterior
Ridge Deficiency with Block Allograft and
Dental Implants: A Visual Case Report in
the July/August 2011 issue of JIACD, we
received the following letter to the editor:
From Dr. H. Ryan Kazemi of Bethesda,
Maryland, USA:
Hello,
I read the article by Dr. Sammy Noumbissi
in your July /August issue and I am most
disappointed for JIACD for publishing such
a report. There is no scientific rational, no
references, and no techniques described
by the author. The Prosthetic rational and
treatment is very important in developing
implant sites and none of this was
described. And the outcome is clearly poor.
After having researched the author, I found
that he is a general dentist who has taken a
year implant program. This is poor credentials
and I expect respected dental journals to ask
more questions about the authors and use
better judgement before accepting them as
expert contributors.
If the purpose of this article was to fill up
pages in your issue, you have succeeded.
If it was to educate readers and help them
understand rational, techniques, and the
implication to improve their patient care, then
you have failed miserably.
Best regards
Dr. H. Ryan Kazemi
Oral & Maxillofacial Surgery
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Author’s Response:
Dear Dr. Kazemi,
After taking cognizance of your letter to the
editors of the Journal of Implant and Advanced
Clinical Dentistry concerning the” case of the
month” I submitted for publication and which
was published in the July/August issue, I am
obliged to address your comments and claims
on the matter.
First of all I would like to draw your attention
to the fact that from the outset of the Journal,
the “case of the month” section of the Journal
is not one for referenced articles. This section
was launched to provide a platform for clinical
and photographic presentations of a case or
technique.
Had you been an attentive reader and
more thorough with your “research” you would
have grasped the fact that this feature of the
Journal is about sharing a technique and/or the
outcome of a given clinical dental procedure.
Over a year ago I published a research article in
this same publication and it was well referenced
and certainly had a scientific rationale.
An astute reader would notice that this
journal deals with dental implantology and
advanced clinical dentistry. As such this journal
is not the sole province of oral surgeons and
other specialists. The background of authors
and educational levels are not necessarily the
basis for acceptance of articles or case of
month submissions. This Journal is unique in
that it opens its columns to all practitioners,
general and specialists as long as their
submissions and material is clinically relevant.
Dr Kazemi you claim to have researched

my credentials and in referring to me you dare
to say “This is poor credentials...”
A simple
google search on your part would have yielded
better results. Your purported research (if any)
is erroneous at best. Your claims on both my
credentials and the results achieved in this case
are full of false assertions and are slanderous in
nature.
Under such circumstances I have no choice
but to enlighten you here on my credentials.
I attended and graduated from Loma Linda
University’s full-time three-year Graduate
Residency Program in Implant Dentistry
with a Certificate in Implant Dentistry and a
Master’s Degree in Implant Surgery. Some
of the professors I trained under are/were
the pioneers of implant surgery and implant
prosthodontics. Furthermore I am a published
author; my work is frequently quoted and listed
as a reference by well respected, established
researchers and authors in the scientific dental
implantology community.
By virtue of my training, I am fortunate to
belong to a very restricted group of practitioners
who are formally trained Dental Implantologists.
I want to be clear however that this does not
give me the right to criticize, belittle or slander
other implantologists who have not followed the
same path.
In closing Dr Kazemi, I will not tolerate any
further verbal or written misrepresentations
of my person or credentials by you. We both
practice in geographically contiguous areas
of Maryland and I am not surprised by such
comments on your part. I stand by the case I
published, it was well executed both on the

surgical and restorative end, I will also take
this opportunity to congratulate Dr Dondre
Simpson on the restorative work he provided
for this patient. If you need further information
to better understand this case, please ask and
I will gladly answer legitimate concerns and
questions.
Sammy Noumbissi DDS MS
Practice Limited to Oral Implantology
Silver Spring Maryland
The Journal of Implant and Advanced Clinical
Dentistry (JIACD), its parent company Spec Ops
Media, LLC, and its employees do not support,
endorse, nor offer any opinion on letters to the
editor. All letters written to the editors, in any
communication format, are left unedited and are the
exact original content provided by the author of the
letter. JIACD, its parent company, and employees
take no responsibility for the content of these letters.
All contents of letters to the editors are the opinions
of their authors and do not reflect the position
of JIACD, its parent company, or its employees.
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Going the extra mile.

It’s what we do on a typical day.
● Live Customer Service Specialist*—no call bank
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● Personal account management
● Timely response to your urgent needs
● Dedicated territory agents
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solely on your
regenerative
needs and those
of your patients.
Click Here for
Fall Meeting
Specials!

Regenafil , Regenaform , pericardium and cortical allograft bone pins are processed by RTI Biologics, Inc. and
distributed by Exactech, Inc. Oralife® allografts are processed by LifeLink Tissue Bank and distributed by Exactech, Inc.
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To Learn More About
The New
Parallel Walled
Implant
Click Here

Primary
Stability

Confidence

Clinical
Options

IMPLANTS

INTRODUCING

More Surface Area For
Greater Immediate
Bone-To-Implant Contact

Higher Insertional Torque For
Confident Placement

Providing Clinicians One Solution At A Time With

Join Us

Immediate
Bone-ToImplant
Contact

Follow Us

Watch Us

OSSEOTITE is a registered trademark and Providing Solutions – One Patient At A Time and design are trademarks of
BIOMET 3i LLC. BIOMET 3i and design are trademarks and BIOMET is a registered trademark of BIOMET, Inc.
©2011 BIOMET 3i LLC. All rights reserved.

New Design Features For
A Tighter Osteotomy Fit
To Assist With Achieving
Primary Stability

Increased Lateral Threads
For “Bite-In-Bone” Engagement,
Expanding Clinical Options

IMPLANTS

To Achieve Primary Stability With
IMPLANTS, Contact Your Local
Sales Representative Today!
In the USA: 1-888-800-8045,
Outside The USA: +1-561-776-6700
Or Visit Us Online At www.biomet3i.com

C

Now BIOMET 3i Has An App For That!

ontinuing its quest to be the dental
industry leader in new media innovations, BIOMET 3i invites dental professionals worldwide to download the free
BIOMET 3i App for the iPad and iPhone,
Android and Blackberry smartphones.
The
BIOMET 3i Solutions App was developed to
add a level of convenience to the clinician’s
user experience and enhance the accessibility of rich media educational resources for the
patient. The BIOMET 3i Solutions App consists of two portals, one for the clinician and
one for the patient. The Clinician Portal provides immediate access to BIOMET 3i Product
and Service Solutions for clinicians. Convenient libraries offer a wide variety of PDFs and
links to BIOMET 3i Social Media Sites, as well
as, up-to-date BIOMET 3i Educational Opportunities, access to the Journal of Implant and
Reconstructive Dentistry and convenient online
ordering. The Patient Portal is an interactive
version of the BIOMET 3i Patient Education
Brochure with easy to understand animated
information tailored to the patient. This information covers everything from the overall oral
environment and treatment options to various
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dental implant therapies and is designed for clinicians to utilize during patient consultations.
The BIOMET 3i Solutions App is free
and available to download and install directly
from the BIOMET 3i Website at http://apps.
biomet3i.com for the iPad and mobile versions are also available for most iPhone,
Android
and
Blackberry
smartphones.
The BIOMET 3i Solutions App will also
soon be released in Apple’s App Store.
About BIOMET 3i BIOMET 3i, a division of
Biomet, Inc., is a leading manufacturer of dental
implants, abutments and related products. Since
its inception in 1987, BIOMET 3i has been on
the forefront in developing, manufacturing and
distributing oral reconstructive products, including dental implant components and bone and
tissue regenerative materials. The company also
provides educational programs and seminars for
dental professionals around the world. BIOMET
3i is based in Palm Beach Gardens, Florida, with
operations throughout North America, Latin America, Europe and Asia-Pacific. For more information about BIOMET 3i, please visit www.biomet3i.
com or contact the company at (800) 3425454; outside the U.S. dial (561) 776-6700. ●

BIOMET 3i Introduces A New Parallel Walled Implant
Designed To Assist In Achieving Better Primary Stability

T

oday, due to patient treatment expectations,
there are increasing demands on dental
implant designs and performance. BIOMET
3i has answered these demands with the introduction of a new implant designed to help achieve primary stability and improved clinical success rates,
the new OSSEOTITE® 2 Parallel Walled Implant.
The new OSSEOTITE® 2 Parallel Walled
Implant is based on macrogeometric design
enhancements of the legacy OSSEOTITE®
Implant and is designed for more Immediate Boneto-Implant Contact (IBIC) for achieving better
primary stability. The new design has a longer parallel walled section for more direct implant body
contact with the osteotomy walls. The shorter apical taper and cutting flutes provide more apical
stability, while the long and narrow thread profile
for the 5.0mm and 6.0mm implants generates an
anchoring “bite-in-bone” engagement. This helps
to reduce the risk of excessive micromovement
early in the healing process. In addition, a clinical
evaluation indicates at least 98% success rates.*
OSSEOTITE® 2 Parallel Walled Implants are
available in 3.25, 4.0, 5.0 and 6.0mm configurations and are manufactured from biocompatible
commercially pure titanium. To facilitate a transition to the new design, existing OSSEOTITE®
Parallel Walled Prosthetic Components, Drilling
Instrumentation and Guidelines remain compatible
with OSSEOTITE® 2 Implants with one exception; tapping with new Dense Bone Taps for 5.0
and 6.0mm OSSEOTITE® 2 Implants is required.

Comments from clinicians who have used
OSSEOTITE® 2 Parallel Walled Implants:
“In my opinion, the OSSEOTITE® 2
Certain® Implant can be a great help in
achieving better primary stability in soft
bone.” — Dr. Michael Christgau,** Germany
“I found the implant provided higher primary stability, particularly in immediate placement scenarios!” — Dr. Tiziano Tealdo,** Italy
“The Implant provides a nice stable feeling. I
believe it’s the best straight wall implant I have
ever placed.” — Dr. Pär-Olov Östman,** Sweden ●

*Data on file
**These clinicians have a financial relationship with BIOMET 3i LLC resulting from speaking engagements, consulting
engagements and other retained services.
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HEALOS® Bone Graft Substitute for Dental Applications is intended to
fill, augment, or reconstruct periodontal and/or bony defects in the
upper or lower jaw.
• Excellent clinical handling properties
• Provides an osteoconductive scaffold that supports cell adhesion
• Biomimetic composition (70% collagen, 30% mineral) mimics
immature bone to encourage new bone growth
• 98% porosity allows material to soak up endogenous blood and
draw in osteoprogenitor cells comprehensively within the material
• Radiolucent so new bone is easily distinguished on a radiograph
HEALOS® is intended to fill, augment, or reconstruct periodontal and/or bony
defects of the upper or lower jaw. HEALOS® is a bone graft substitute that is
resorbed and remodeled into new bone as part of the natural healing process.

Order HEALOS® Bone Graft Substitute Today!
Call a HEALOS® representative: 1-866-273-7846
or visit us at www.healosfordental.com

© OraPharma, Inc. 2011 Rx only. Please refer to the package insert for further details.
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A Prospective Pilot Study on the Clinical Application
of Stromal Vascular Fraction Stem Cells in the Treatment
of Miller Class I and II Gingival Recession Defects

Nicholas Toscano DDS, MS1 • Danny Holtzclaw DDS, MS2 • Steven Victor MD3
Abstract

R

egenerative medicine is a rapidly expanding set of innovative technologies that
restore function by enabling the body to
repair, replace, and regenerate damaged, aging or
diseased cells, tissues and organs. In the practice of surgical dentistry, a number of products
and techniques have been introduced and used
over the past 20 years to stimulate regenera-

tion of dental tissues including bone and gingiva.
One such technique which has recently been
used for such purposes is the use of adult multipotent cells obtained from adipose tissue. The
aim of this prospective pilot study case series is
to report use of the IntelliCell™ adipose processing technique to obtain adult multipotent cells
for use in the treatment of gingival recession.

KEY WORDS: Adipose multipotent cells, IntelliCell,™ gingival recession, gingival grafting
1. Private Practice limited to Periodontics and Dental Implants, Manhattan, New York, USA
2. Private Practice limited to Periodontics and Dental Implants, Austin, Texas, USA
3. Private Practice Dermatology, Manhattan, New York, USA
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INTRODUCTION
Regenerative medicine is a rapidly expanding set of innovative medical technologies
that restore function by enabling the body
to repair, replace, and regenerate damaged,
aging or diseased cells, tissues and organs.
In the practice of surgical dentistry, a number of products and techniques have been
introduced and used over the past 20 years
to stimulate regeneration of dental tissues
including bone and gingiva. One such technique which has recently been used for such
purposes is the use of adult multipotent cells
obtained from adipose tissue. The aim of
this prospective pilot study case series is to
report use of the IntelliCell™ adipose processing technique to obtain adult multipotent cells
for use in the treatment of gingival recession.
In the case of the Intellicell™ technique,
one can harvest 60 cc of adipose (fat) tissue
from a patient’s stomach, hips or outer or inner
thighs to produce a variety of growth factors for
use in surgical dentistry. With this technique,
harvested adipose tissue is processed using
ultrasonic cavitation to produce stromal vascular fraction (SVF). The cellular composition
of the SVF ranges from adult stem cells (Mesenchymal Stem Cells), pre-adipocytes, endothelial cells, smooth muscle cells, pericytes,
fibroblasts and growth factors. Typically, the
SVF also contains blood cells from the capillaries supplying the fat cells. These include
erythrocytes, B and T cells, macrophages,
monocytes, mast cells, natural killer (NK) cells,
hematopoietic stem cells and endothelial progenitor cells, to name a few. Hematopoietic
stem cells and endothelial progenitor cells
play important roles in supporting the viabil-
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ity of existing blood vessels and faster healing.
The IntelliCell™ technology process yields
SVF which is a functionally diverse cell population of cells that it is believed to be synergistic and able to communicate with other cells
in their local environment. The mechanism of
action of the SVF is more than regenerative.
The mixtures of cells in SVF have multiple functions that are highly integrated and may be
more potent then the adipose stem cells themselves. The IntelliCell™ technology process
yields autologous and homologous stromal vascular fraction. Under FDA 361 published laws,
the cells produced must be autologous, minimally manipulated, used during the same procedure, and must be homologous. Once the
cells are returned to the doctor, and in this case
the periodontist, the cells can be used off label.
The SVF have the following regenerative
cell function properties: Anti-inflammatory/
Immunomodulation, Trophic Support Differentiation, and Homing. The Anti-inflammatory/
Immunomodulation properties have been shown
to suppress mixed lymphocyte reactions and
inhibit T cell proliferation induced by third cell
type mitogenic factors. These cells have been
shown to be able to control lethal graft versus
host disease (GVHD) in mice after haploidentical hematopoietic transplantation. The Trophic
Support of these cells have been demonstrated
to secrete a number of angiogenesis-related
cytokines such as: Vascular endothelial growth
factor (VEGF), Hepatocyte growth factor
(HGF), Basic fibroblast growth factor (bFGF),
Granulocyte-macrophage colony stimulating
factor (GM-CSF), and Transforming growth
factor – β (TGF-β). The differentiation quality
of these cells is due to the fact that they con-
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tain stems cells which studies demonstrate a
diverse plasticity, including differentiation into
adipo-, osteo-, chondro-, myo-, cardiomyo-,
endothelial, hepato-, neuro-, epithelial and
hematopoietic lineages. In vivo experiments
and functional studies have demonstrated the
regenerative capacity of IntelliCells to repair
damaged or diseased tissue via transplant
engraftment and differentiation. Awad and colleagues1 reported significant improvements
using autologous MSC delivery in a rabbit
Achilles tendon repair model compared to cellfree collagen control rabbits. Nixon et al.2 demonstrated statistically significant improvement
in histological repair of a collagenase induced
injury in the superficial digital flexor tendonitis in
horses treated with IntelliCells harvested from
fat. Cowan and colleagues3 demonstrated that
IntelliCells heal a critical-size mouse calvarial
defect in which there was increased bone formation and mineralization compared to controls. Jeong et al.4 demonstrated in a rodent
cerebral infarct model, that infracted rats administered magnetically labeled IntelliCells administered two weeks after the creation of an infarct
experienced restoration of locomotor function
compared to controls. Homing is an important
function of IntelliCells™ which is the mechanism
by where a cell migrates from one area of the
body to a distant site. Homing is an important
function of IntelliCells™ and other progenitor
cells and one mechanism by which intravenous
or parenteral administration of IntelliCells™ permit cells to effectively target a specific area of
pathology. Nilsson et al.5 demonstrated that
labeled cells of bone lineage injected intravenously into mice can engraft, form bone,
and give rise to osteocytes and bone lin-

ing cells detectable on the mouse femur.
Apoptosis is defined as a programmed
cell death or “cell suicide”, an event that is
genetically controlled. Under normal conditions, apoptosis determines the lifespan and
coordinated removal of cells. Unlike necrosis, apoptotic cells are typically intact during their removal (phagocytosis).
Rehman
et
al6
demonstrated
anti-apoptosis
in
acutely injured tissue denied critical bloodflow resulting in ischemia. Intellicels significantly reduced endothelial cell apoptosis.
Gingival recession, with well-known negative sequelae, including cervical caries, dentinal
root sensitivity, difficulty in allowing adequate
plaque control, and esthetic deficiencies,
demands effective surgical intervention with
minimum intra-operative and post-operative
complications. In recent years, a number of
systematic reviews have examined clinical outcomes of various surgical approaches to recession defects, including the coronally advanced
flap (CAF) alone, CAF in combination with the
subepithelial connective tissue graft (CTG),
guided tissue regeneration (GTR), enamel matrix
derivative (EMD), and acellular dermal matrices (ADM).6-11 Although current alternatives to
CTG + CAF appear effective when examining
specific clinical parameters, only CTG + CAF
appears consistently effective in relation to all
clinical efficacy endpoints, especially long-term
maintenance of root coverage.12-26 Although
such evidence based data has led many clinicians to view the CTG as the gold standard
treatment in reducing or eliminating gingival
recession, disadvantages such as the need for
a distant donor site, increased morbidity associated with graft harvest, and limited amounts

The Journal of Implant & Advanced Clinical Dentistry

• 25

Toscano et al

Figure 1: A mini liposuction is completed to harvest fat for
stem cell processing.

Figure 3: The fat is processed via IntelliCell Biosciences
technique.

of available donor tissue have continued to
stimulate the search for comparably effective,
alternative therapies to autologous grafts.27,28
Recently, a 510(K)- FDA cleared xenogenic
porcine bilayer collagen matrix (CM) (Mucograft®, Osteohealth Company, Shirley, NY) composed of pure type I and III collagen obtained
by standardized, controlled manufacturing processes without further cross-linking or chemical
treatment has been cleared for multiple regenerative indications, including treatment of gingi-
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Figure 2: The fat is harvested and prepared for processing.

val recession defects around teeth. Designed to
support tissue ingrowth and regeneration, CM’s
enhanced bilayer thickness facilitates surgical
manipulation, provides support for mucosal cellular migration and regeneration, and supports
clot stabilization and subsequent soft and hard
tissue ingrowth.29-34 A number of recently published prospective clinical trials investigating
CM’s efficacy in treating both keratinized mucosal deficiencies and gingival recession defects
suggest that CM may provide a viable alternative to autogenous soft tissue grafts as well
as to other currently favored approaches.32-35
With the advancements of stem cell regenerative medicine the authors decided to use SVF
containing adult adipose stem cells and combine it with xenogenic porcine bilayer collagen matrix as a replacement for the traditional
mucous membrance roof graft. The following
consecutive case series study was designed
to further investigate the use of SVF containing adult adipose stem cells when combined
with potential xenogenic porcine bilayer collagen matrix in the treatment of root recession.

Toscano et al

Figure 5: After centrifugation to separate fat from cells
and form pellet.

Figure 4: Ultrasonic cavitation of adipose fat to
manufacture stromal vascular fraction IntelliCell
BioSciences technique.

Materials and Methods
Subject Population
Eight healthy patients, 7 female and 1 male, ranging from 23 to 45 years of age with Miller Class
I or II gingival recession defects of > 3 mm, with
a mean defect depth of 3.79 mm, were included
in this prospective consecutive case series
study. The majority of patients were non-smokers,
although a number of patients at the time of treat-

Figure 6: Removing cellular pellet after centrifuging.

ment smoked up to 5 cigarettes per day. Many
of the patients presented with multiple contiguous gingival recession defects, although single
defects were also included. Of the 8 cases,
5 were treated in the maxilla and 3 in the mandible.
In all treated defects, a minimum of 1 mm of marginal keratinized gingiva was present at initiation
of treatment. All patients were treated in a single
private practice office in Manhattan, New York.
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Figure 7: The specimen is placed in a flow cytometer to
measure cells.

Figure 8: Please note the cellular pellet at the bottom.

Figure 10: The stem cells are loaded into a syringe.

Figure 9: The stem cells are ready for delivery into the
surgical site.
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Clinical Evaluation
At the initial visit, the defect sites were examined clinically, photographic documentation performed, and defect measurements recorded.
Following the initial baseline screening and
surgery, all patients were followed for a minimum of 6 months. Radiographs were taken at
baseline and at week 24. The following baseline clinical parameters were recorded for each
consecutively treated patient: gingival recession depth; height of keratinized tissue from

Toscano et al

Figure 11: The preoperative Miller 2 recession prepped for
incisions.

Figure 12: Elevation of full thickness flap.

Figure 13: Mucograft is injected with the stem cells and
sutured in place.

Figure 14: More stem cells are injected into the surgical
area prior to flap closure.

the free gingival margin to the mucogingival
margin; buccal and proximal probing pocket
depths; and degree of gingival inflammation. At six months post-surgery, photographic
documentation was again obtained as were
the clinical parameters measured at baseline.

gery until they were capable of demonstrating
adequate
supra-gingival
plaque
control.
On the day of surgery, the patient underwent liposuction by a licensed physician
and the fat which was obtained and was processed by the IntelliCell™ process (Figs. 1-10).
This process consisted of taking 60cc of the
lipoaspirate which was subjected to ultrasonic
cavitation as per the propertiery IntelliCell™
BioScience protocol. The resulting product
was filtered, washed and centrifugated to cre-

Surgical Procedure
Prior to surgery, all subjects received oral
hygiene instructions, received full-mouth prophylaxis, and were not appointed for sur-
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Figure 15: Three months postoperative view with up to
100 percent root coverage.

Figure 16: Case #2 presrugical view of maxillary Miller 2
recession.

Figure 17: Case #2 surgical site with stem cells and
Mucograft in place.

Figure 18: Case #2 three months after surgery.

ate a pellet of stromal vascular fraction (SVF).
The SVF was withdrawn using a 20 cc syringe.
A sample of the SVF was then tested using
a Millipore Guava flow cytometer to test for
cell count, viability, dead cells and debri. The
patients averaged 12 Million lived cells per
milliliter. A total of 3cc of SVF cells were provided to the periodontist from the physician.
At surgery, local anesthesia was administered and a reversed bevel intrasulcular incision
without vertical releasing incisions was made. A

full-thickness mucoperiosteal flap was reflected
apically to the mucogingival junction, followed
by an apical partial thickness dissection (figure
12) to eliminate muscle tension and to facilitate coronal repositioning of the flap. The root
surfaces were then planed and recontoured by
odontoplasty in order to assure root confinement within the surrounding alveolar housing.
In addition to hand instrumentation, rotary finishing burs or ultrasonics with diamond-coated
inserts were used to perform the odontoplasty.
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swab to the treated areas. Following this period
patients were instructed in a brushing technique
that avoided apical directed toothbrush trauma
to the surgerized segments. At six months after
surgery, patients were re-evaluated according to the aforementioned protocol (figure 15).

Results

Figure 19: Case #2 three months after surgery (secondary
view).

The root surfaces were then decontaminated
with tetracycline paste to eliminate the bacterial smear layer. The buccal portions of the
interdental papillae were then de-epithelialized
to create a connective tissue bed for subsequent suturing of the coronally advanced flap.
Mucograft® collagen matrix was then properly
sized, positioned to cover the exposed roots
(figure 13), allowed to saturate with the fibroblast stems cells (figure 14) provided via the
liposuction, and sutured to the interdental papillae. (Figure 4) The fully mobile flap was then
coronally advanced with minimal to no tension
to the level of the CEJ and sutured with 5.0
vicryl suture to the de-epithelialized surfaces
of the interdental papillae. Care was taken to
avoid compression of the collagen matrix graft.
Post suturing the fibroblast stem cell matrix
was injected into and around the surgical area.
Patients were instructed not to brush the
teeth in the treated area but to use chlorhexidine (0.2%) mouth rinse twice daily the first two
weeks. During the next two weeks patients were
instructed to apply chlorhexidine with a cotton

Patient Centered Results
During the six-month follow-up period no significant treatment related adverse events
occurred.
Immediate post-operative swelling, inflammation and discomfort were minimal. For all treated areas the color, texture
and tissue thickness at month six appeared
indistinguishable from the adjacent anatomic
areas. Figures 16 – 19 depict one of the
eight patients of this prospective pilot study.
Objective Clinical Results
The mean root coverage gain at the end of
six months was 3.00 mm, with a mean percent root coverage gain of 86.83%.
The
mean residual recession depth was 0.79 mm.
66% of the 8 patients experienced 100%
root coverage. At the end of the 6-month
follow-up period, a mean gain of 0.70 mm
of marginal keratinized tissue was realized.

Discussion
McGuire in 2008 showed tissue-engineered
graft bilayered cell therapy (BCT) containing
fibroblast stem cells was safe and capable of
generating de novo Keratinized tissue (KT) without the morbidity and potential clinical difficulties associated with donor-site surgery.34 The
amount of KT generated with free gingival graft
was greater than generated with BCT; however,

The Journal of Implant & Advanced Clinical Dentistry

• 31

Toscano et al

24 of 25 test sites demonstrated an increase
in KT at 6 months, with more than three-quarters of the sites yielding > or =2 mm bands of
KT. In an attempt to reduce surgical morbidity
secondary to graft harvest as well as to avoid
inherent autogenous tissue supply limitations,
alternatives to the CTG continue to be desired
goals in the treatment of gingival recession
defects. The current case series, when examined along side other recently published studies, provides additional insight into the utility
and efficacy of Stromal Vascular fraction (SVF)
containing adult adipose stem cells the porcine
derived collagen matrix, Mucograft®, as an alternative to the CTG and acellular dermal matrices
for the treatment of gingival recession defects.
In a recent 6 month prospective, randomized, split-mouth designed clinical trial
McGuire et al.34 compared Mucograft® to palatal CT grafts in the treatment of Miller Class I
and II recession defects. On multiple parameters, including recession depth, percent root
coverage, width of keratinized tissue, color and
texture of treatment sites, and subject esthetic
satisfaction, Mucograft® and SVF proved a viable alternative to the CTG. When patient centered outcomes were considered, Mucograft®
and SVF were particularly attractive in eliminating the need for an invasive harvesting procedure. The results of the current study compare
favourably to this randomized prospective
study, with comparable gains in mean root coverage gain and percent root coverage. It was
also noted that these patients often reported
little to no pain or swelling post surgically.
Although the current case series suggests Mucograft® with SVF may be a viable
and advantageous alternative to treating gin-
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gival recession defects, further randomized
controlled clinical trials with increased patient
enrolment and follow-up times are needed.
Additionally, studies examining what the potential effects of adding SVF for the use of periodontal regenerative therapies will be instructive
in clearly defining the range of clinical indications for the use of SVF in dental practice.●
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Immediate Molar Implant Placement:
A Private Practice Clinical Investigation

Gargiulo et al
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Abstract

T

he success rate of immediately placed
solid screw type implants into fresh
molar sockets was described in the
present private practice clinical investigation. Ninety-five patients, 42 female and 53

male began and completed the study. Age of
patients ranged from 19 to 75 years, with a
mean age of 50.5 years. Ninety-seven solid
screw type implants were placed with 100%
success rate over a 3 year range of treatment.

KEY WORDS: Immediate dental implants, molars, extraction, bone graft, success rate
1. Former Director of Post Graduate Periodontics, Nova Southeastern University, Ft. Lauderdale, Florida.
Private practice, Chicago, Illinois, USA.
2. Former Clinical Assistant Professor, Loyola University of Chicago School of Dentistry, Maywood, Illinois.
Private practice, Chicago, Illinois, USA.
3. Private practice, Chicago, Illinois, USA.
4. University of Illinois at Urbana-Champaign, Illinois, USA.

The Journal of Implant & Advanced Clinical Dentistry

• 37

Gargiulo et al

Introduction
Immediate dental implant placement has
been an acceptable procedure for at least
the past two decades.1-4 Commonly, immediate implants have been reserved for the single
rooted anterior tooth and single or bi-rooted
premolar tooth. Perhaps the most important
aspect of any implant surgery in accordance
with the successfulness5,6 of the procedure is
implant stability and bone to implant contact
(BIC). Removal of molar teeth provides a challenging and intriguing dilemma due to multiple
root morphology. In the case of extraction and
immediate placement of dental implants preserving alveolar bone proper, particularly that of
the labial and lingual plates of bone is essential in providing the optimal environment for
maximizing BIC and implant stability. Also, the
position of the final restoration must be considered, in relation to intra and inter arch position, occlusion, function and esthetics. Thus
minimal alveolar bone removal should be considered and attained to aid in the above factors
in order to provide an acceptable surgical site
for successful placement of the dental implant.
Finally, and perhaps most importantly when considering immediate molar implant placement,
removal of the intra-alveolar septum or reduction of this structure should be avoided to aid
in increasing BIC and allowing the attainment of
initial implant stability at the time of placement.

Materials and Methods
In the present investigation, 95 patients were
treated for at least a single molar tooth removal
and immediate implant placement of a single
stage implant. More specifically, 42 female
and 53 male patients began and completed the
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study. Age of patients ranged from 19 to 75
years (mean age 50.5 years). Patients were
not excluded due to chronic illnesses except
in the case of uncontrolled diabetes. A distinction of smokers or nonsmokers was not
considered in this investigation. Patients on
blood thinners were treated according to the
most current guidelines7 in order not to place
the patient at any risk of bleeding. Acute or
chronic infections either periodontal or periapical were not excluded. Only when labial
or lingual plates of bone were completely
resorbed due to the above types of infections,
these sites would be excluded from the study.
A total of 97 solid screw type implants were
inserted, either Straumann (Straumann USA
LLC, 60 Minuteman Rd. Andover, Massachusetts, USA) or Blue Sky Bio (Blue Sky Bio, LLC,
888 E. Belvidere Rd., Grayslake, Illinois, USA)
brand. Each participant required a periapical
film, panoramic radiograph and computerized
tomography scan as necessary. Panoramic
radiographs were utilized to evaluate position
of maxillary sinus and mandibular canal. At
the time of surgical extraction labial and lingual soft tissue flaps were avoided. Removal of
a minimal amount of alveolar bone was always
attempted to aid in maintaining maximum BIC.
Thus, extraction was always done carefully with
the use of elevators to remove molar roots without reducing intra-alveolar septum, interdental
septum or labial or lingual boney plates. Careful probing of the socket was utilized to evaluate
socket integrity.8 Inflamed tissue was removed
from the socket walls, but not intentionally
removed from periapical lesions, if present. Following complete removal of root structures and
inflamed soft tissues, the socket was inspected

Gargiulo et al

Figure 1a: Pre-op radiograph.

Figure 1b: Implant placement.

otic coverage for 5 days. Patients were advised
to avoid chewing directly on the implant cover
screw with any hard food substance for a period
of 2 weeks. Patients were seen on follow-up at
1, 4, 12, and 16 weeks post-implant placement.
As a general rule, implants underwent abutment placement and final torquing of 35 Ncm,
at 12 or 16 weeks post-implant placement.

Results
Figure 1c: Final restoration.

to find the most ideal position for implant placement, and occlusion with the opposing arch,
was also closely considered for implant position.
Following placement of the single stage implant
and implant stability found to be favorable, the
socket labial and lingual marginal tissue borders
were sutured over the blood clot or, mineralized
bone was placed between the titanium implant
surface and the interior walls of the socket.
All patients were prescribed an analgesic,
chlorhexidine 0.12% mouth rinse and antibi-

Ninety five total patients participated in the
study with 42 female and 53 male patients.
Age of patients ranged from 19 to 75 years
(mean age 50.5 years). Following a 3 year
range of treatment in the present clinical investigation, a survival rate of 100% was reported
for all implants placed. Survival rate time range
was 3–38 months post implant placement.
Minimal post-operative discomfort and satisfactory wound healing was observed. Ceramic to
metal full coverage restorations were placed
at a minimum of 14 weeks post-implant placement by the restorative dentist. Five sample cases are shown in figure series 1–5.
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Figure 2a: Pre-op radiograph.

Figure 2c: Final restoration.

Discussion
In
the
present
investigation
immediate molar implant wound healing progressed favorably. Implant survival rate,
ranging from 3 to 38 months postimplant
placement was 100%. None of the immediate
implants were immediately loaded in the
present investigation.9
The term immediate implant placement refers to the placement of dental implants at the time of tooth
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Figure 2b: Implant placement.

removal.10
Immediate placement benefits
include, reduction in surgical procedures, preserving esthetics, conserving bone height and
width and improving patient comfort, acceptance and satisfaction.11-13 Furthermore, the
healing capability of the fresh extraction site
and implant surface characteristics provide
improved opportunity for osseointegration.14
In the case of immediate molar placement
into molar sites provide a larger challenge. This
challenge mainly involves site anatomy, occlusion and biomechanical issues. According to
Atieh et al.15 the possibility of predictable outcomes with immediate molar sites is additionally
compromised because of the larger extraction
sockets, poor quality of bone particularly in
the maxillary molar regions. In 2004, Hammerle et al.4 suggests that implants should not
be placed at the time of tooth extraction if the
residual tooth socket morphology precludes
attainment of primary stability. Further, the
above authors advise against implant placement if the labial plate is completely resorbed,
requiring augmentation and regeneration. In the
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Figure 3a: Pre-op radiograph.

present investigation achieving primary stability was paramount, regardless of presence of
infection, suppuration or apical periodontitis, or
infection due to root fracture. Moreover, BIC
was attempted to be maximized through minimal
bone removal, thus aiding in implant stability.
In support of the above, a study involving immediate implant placement after tooth
extraction with signs of chronic periapical infections, pain, periapical radiolucency, fistula and
suppuration demonstrated significant bone
regeneration with a high rate of success.16,17
Hypothetically, high success rates of immediate placed implants, whether in chronic or
acute lesions may be explained by endodontic
infections, dominated by a variety of anaerobic bacteria commonly found in the infected
tooth canals.18
Extraction of teeth associated with periapical infections with proper
socket degranulation leads to eradication of
microorganisms, which is beneficial in success rates of immediate implant placement in
single root or multiple root sockets.19 Novaes
et al.14 studied immediate implant placement

Figure 3b: Implant placement.

Figure 3c: Final restoration.

of implants in chronically infected sites and
found, that this is not contraindicated if appropriate procedures such as, antibiotic is prescribed, meticulous debridement and alveolar
bone preparation prior to implant placement.
In support of the above study, Crespi et al.20
found in recent investigation of 30 patients
each receiving one immediate implant associated with a chronic periapical lesion did not
demonstrate and increase rate of complications, but showed favorable soft and hard tissue
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Figure 4a: Pre-op radiograph.

Figure 4b: Implant placement.

results. The authors strongly support further
studies to evaluate the clinical and histological results of immediate implant placement in
molar sockets whether or not infection exists.
Most definitely, stability and proper surgical
placement of the dental implant is paramount. ●

Figure 4c: Final restoration.
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Figure 5a: Pre-op clinical photo.

Figure 5b: Extractions of teeth. Note bone preservation.

Figure 5c: Immediate implant placement.

Figure 5d: Three Weeks healing.

Figure 5e: Pre-op radiograph.

Figure 5f: Final restoration radiograph.
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A Comparative Retrospective Follow Up of Zumstein et al
Patients Treated with Implants Either with a
Blasted or Super Hydrophilic Surface with or without
an Adjunctive GBR Procedure
Thomas Zumstein, DDS1 • Nyree Divitini2 • Neil Meredith, BDS, MSc, PhD3
Abstract
Background: The study aims to report
the outcomes from a retrospective clinical study on a super hydrophilic implant and
compare these results with those reported
on an implant with a blasted surface.
Methods: The study group was comprised of
50 consecutive patients treated with 155 Neoss
ProActive implants (Neoss Ltd, Harrogate UK)
in 57 treatment areas because of single tooth
loss or partial or total edentulism. Implants
were placed in healed bone in 23 areas, while
in 34 areas a guided bone regeneration procedure was utilised in conjunction with implant
placement. The results were analysed in a life
table. A group of 50 patients previously treated
with 183 Neoss Bimodal implants (Neoss Ltd,
Harrogate UK) in the same clinic under identical conditions served as the control group.

Results: One ProActive implant failed (Cumulative Success Rate (CSR) 99.12%) during
the follow up period compared to 8 implants
(CSR 95.6%) in the Bimodal reference group
after a comparative follow up period. A cumulative success rate of 100% for ProActive
implants compared with 98.2% for Bimodal
implants was reported in cases without a
GBR procedure.
In those cases where a
GBR procedure was performed in conjunction with implant surgery, ProActive implants
yielded a cumulative success rate of 98.46%
compared with 94.4% for Bimodal implants.
Conclusions: A clinically increased survival rate was observed for implants
having a super hydrophilic surface in comparison to a control group of blasted surface implants of the same design placed
under
the
same
clinical
conditions.

KEY WORDS: Dental implants, bone, remodeling, osseointegration, wettability, electrowetting
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2. Clinical Research Manager, Neoss Ltd, Harrogate, UK
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Figure 1a: Technique of standard implant placement
procedure without bone augmentation.

Introduction
The use of osseointegrated endosseous dental
implants is now widely accepted as a proven and
successful treatment modality for the replacement
of missing teeth.1,2 Such implants may be used
singly or in partially or totally edentulous jaws.3
Since their introduction some forty years ago,
both the clinical techniques and implants themselves have been continuously developed and
refined in order to optimise the success rate and
simplify and shorten clinical treatment procedures.
Surface modifications have played a major role in
this. A number of studies have demonstrated the
benefit of moderately increased roughness of a
titanium implant over that of a machined implant
surface.4-11 Modifications of surface topography
may enhance osseointegration in a number of
ways; by increasing mechanical surface area, by
providing the optimal topography for fibrous and
cellular attachments and by creating a bio-chemically attractive surface to enhance and maximise
bone formation. Recent studies on implant surfaces have demonstrated the benefit of increasing
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Figure 1b: Technique of standard implant placement
procedure without bone augmentation.

the hydrophilicity of a titanium implant surface.12-16
Super hydrophilicity may be considered to be
a contact angle of less than 5 degrees.17 Such
super hydrophilicity ensures the thorough wetting
of the implant surface by blood products and proteins at the moment the implant is placed, thereby
optimising the conditions for cellular adherence
and attraction. The majority of implant surfaces
that are currently available commercially may be
considered to be hydrophobic having measured
contact angles greater than 50 degrees.17 An
exception to this is the Straumann SLActive surface which has a measured contact angle of 0
degrees. Ensuring the optimal attachment of
proteins and blood products to the titanium surface is not solely related to mechanical topography. There is a complex relationship between
the aspect ratio and the critical surface tension
of an applied liquid to a roughened surface. This
aspect ratio is the relationship between the width
of the peaks and the depths of the troughs on a
roughened surface. Super hydrophilicity may
be achieved in a number of ways. The Neoss

Zumstein et al

Table 1: Distribution of ProActive implants in relation to position.
Tooth #
1
2
3
4
5
6
7
8 9 10 11 12 13 14 15
(Maxilla)
0
2 10 10 9
3
2
2 3
3
5
10 11 9
2
																	
Tooth #
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
(Mandible) 0
3 12 7
4
5
2
1 0
3
4
4 10 12 6
ProActive implant is novel in using electrowetting on a dielectric surface (EWOD), that makes
use of the combination of titanium, titanium oxide
and an overlying ionic surface treatment. When
such a treated implant is placed in contact with
blood or saline a very small electrical charge
occurs on the surface of the implant which breaks
down the surface tension of the applied liquid
drawing it into the implant surface porosities.
The Neoss Bimodal implant provides an
opportunity to study the comparative benefits
of more traditional blasted implant surfaces or
the super hydrophilic surface produced with
the ProActive implant. The Bimodal and ProActive implants have an identical geometry and are
manufactured from the same base titanium. The
aim of this retrospective study was to report
on the experiences of Neoss ProActive surface active implants for 50 consecutive patients
treated in one private office and furthermore
to compare the relative performance of these
implants to a Neoss Bimodal reference group.

Materials and Methods
Patients and Surgery
Fifty consecutive patients (21 males, 29 females,
mean age 58 years) needing implant treatment were enrolled in the ProActive study. All
fifty patients received Neoss ProActive implants

16
0

Total
81

32
0

Total
74

(Neoss Ltd, Harrogate UK). Seven patients
were treated in both maxilla and mandible resulting in 57 treatment areas (jaws). Intraoral and
panoramic radiographs as well as CT scans
were used for presurgical evaluations. Seven
patients were totally edentulous (one partially
edentulous in the other jaw), 24 patients were
partially edentulous (3 in two areas and 1 with
a single tooth in the other jaw) and 19 were
treated for single tooth loss (2 in both jaws).
The patients were administered antibiotics
prior to surgery (Dalacin®C 300mg, Pfizer AG,
Zurich, Switzerland). Surgery was performed
under sterile conditions and local anaesthesia
with Ultracain® DS Forte (Sanofi-Aventis, Geneva,
Switzerland). Crestal incisions were used and
implant sites were prepared in accordance with
the guidelines given by the manufacturer for the
appropriate implant diameter and length (Figure 1). Implants were inserted into position with
a drill control unit. A total of 155 Neoss ProActive implants (Neoss Ltd, Harrogate UK) were
placed; 81 in the maxilla and 74 in the mandible
(Table 1). Implant lengths and diameters are
shown in Table 2 and 3. Bone quality and quantity, according to the Lekholm and Zarb index,18
were registered and are shown in Tables 4 and 5.
In addition 34 of the treatment sites with 87
implants underwent guided bone regeneration
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Table 2: Placed and Failed ProActive Implants by Length
Implant
Length

Placed
Implants

Total
Lost

Total Lost in
GBR Patients

Total Lost in
Non-GBR Patients

7mm

5

0

0

0

9mm

49

1

1

0

11mm

56

0

0

0

13mm

44

0

0

0

15mm

1

0

0

0

17mm

0

0

0

0

Total

155

1

1

0

Table 3: Placed and Failed ProActive Implants by Diameter
Implant
Diameter

Placed
Implants

Total
Lost

Total Lost in
GBR Patients

Total Lost in
Non-GBR Patients

3.5mm

17

0

0

0

4.0mm

106

1

1

0

4.5mm

25

0

0

0

5.0mm

7

0

0

0

Total

155

1

1

0

using BioOss™ and a resorbable BioGide™ membrane (Geistlich Pharma AG, Wolhusen, Switzerland) simultaneously with implant placement19-21
(Figure 2). This was due to insufficient bone width
or remaining defects after extraction resulting in
exposure of part of the implant after placement.
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Healing abutments were connected after
a healing period of 3 to 6 months for 78
implants. In 77 sites healing abutments were
placed in conjunction with implant surgery
and in 28 of these a crown/bridge was fitted
within a few days for immediate/early function.

Zumstein et al

Table 4: Placed and Failed ProActive Implants by Bone Quality
Bone
Quality

Placed
Implants

Total
Lost

Total Lost in
GBR Patients

Total Lost in
Non-GBR Patients

1

2

0

0

0

2

52

0

0

0

3

90

0

0

0

4

11

1

1

0

Total

155

1

1

0

Table 5: Placed and Failed ProActive Implants by Bone Quantity
Bone
Quality

Placed
Implants

Total
Lost

Total Lost in
GBR Patients

Total Lost in
Non-GBR Patients

A

15

0

0

0

B

92

0

0

0

C

45

0

0

0

D

3

1

1

0

E

0

0

0

0

Total

155

1

1

0

Prosthetics
Fixture level impressions were taken for
screw-retained
prosthodontics
using
NeoLink abutments (Neoss Ltd, Harrogate UK).
Gold-ceramic constructions
were made in single and partial cases. The
crowns and bridges were attached with
gold screws using a preload of 32 Ncm.

Follow Up
The patients were scheduled for six monthly and
then annual check ups with clinical and radiographic examinations using intraoral or panoramic
radiographs. Marginal bone level measurements
were performed by two examiners in all available baseline and follow up intraoral radiographs
using digitalised image software on a computer.
The known diameter of the implant collar (4mm
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Figure 2a: Immediate implant placement with guided
bone regeneration (GBR).

Figure 2b: Bone graft placement for GBR.

gate, UK) were used as a control.1 Nine patients
had been treated for total edentulism (two in
both jaws), 21 for partial edentulism (one in two
areas) and 20 patients had been treated for single tooth loss and followed for at least 1 year.1

Figure 2c: Barrier membrane application for GBR.

for 3.5/4mm implants and 4.5mm for 4.5mm
implants) was used as a reference for calibration of the measurements which were made from
the top of the collar to the first bone contact and
at the mesial and distal aspects of the implant.
The mean value was calculated for each implant.
Reference Patient Group
A group of 50 patients (20 males, 30 females,
mean age 57 years) treated by the same practitioner under identical conditions with 183
Neoss Bimodal implants (Neoss Ltd, Harro-
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Results
48 ProActive patients have had their final crown/
bridge fitted, 35 patients have attended the
6 month follow up visit and 13 patients have
attended the 12 month visit. No patients have
been withdrawn from the study. One implant
failure has been registered, giving a total CSR
of 99.12% (table 6).
This failure occurred
in the GBR group, no failures have been
reported in the non-GBR group. The failure
that occurred was a shorter length implant in
soft bone (Type IV) (table 7). In spite of the failure, all patients received and maintained a fixed
crown or bridge during the follow up period.

Discussion
Comparative experiences between the Neoss
Bimodal and ProActive implant systems from

Zumstein et al

Table 6a: Lifetable Analysis for ProActive Implants (Total)
Total - Proactive

Surviving Implants

Failed Implants

CSR (%)

Implant placement –
Prosthesis delivery

151

0

100%

Prosthesis delivery – 6 months

113

1

99.12%

6 months – 1 year

42

0

99.12%

Table 6b: Lifetable Analysis for ProActive Implants (GBR group)
GBR Group - Proactive

Surviving Implants

Failed Implants

CSR (%)

Implant placement –
Prosthesis delivery

85

0

100%

Prosthesis delivery – 6 months

65

1

98.46%

6 months – 1 year

33

0

98.46%

Table 6c: Lifetable Analysis for ProActive Implants (Non-GBR group)
Non-GBR Group - Proactive

Surviving Implants

Failed Implants

CSR (%)

Implant placement –
Prosthesis delivery

66

0

100%

Prosthesis delivery – 6 months

48

0

100%

6 months – 1 year

9

0

100%

patients treated in one clinic are reported. Survival rate of 98.2% was achieved after 6 months
in routine cases with the Neoss Bimodal implant
with no need for additional bone augmentation
procedures.1 This compared with a survival rate
of 100% after 6 months with the Neoss ProActive implant under the same conditions. In cor-

relation with Zitzmann et al,19 a higher failure
rate was seen when implants were placed in a
simultaneous guided bone regeneration procedure using bovine bone and a resorbable membrane, as 7 out of 126 implants (CSR 94.4%)
were lost for the Neoss Bimodal surface1
(table 8). This can be compared to 1 out of
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Table 7: Details of Failed ProActive Implant
Patient
Position
Length
Diameter
Number				
					
6955

16

9 mm

4.0 mm

87 implants (CSR 98.46%) lost for the Neoss
ProActive surface. This indicates that, for the
same measured healing period, an active super
hydrophilic surface may be of benefit in higher
risk cases and where augmentation is carried out. Marginal bone height measurements
undertaken with the Neoss Bimodal implant
from this same clinic have demonstrated 0.4mm
± 0.9mm bone loss after 5 years22 which
compares well with that of other implant systems.23-26 Two recent studies of Neoss implants
reported a marginal bone loss of 0.6mm
after 1 year of loading27 and 0.7mm after 18
months of loading.28 Further investigations will
be carried out to assess marginal bone level
bone levels in a comparative manner for both
Bimodal and ProActive implants retrospectively.
This is an especially interesting study as the only
experimental variable is the different implant
surface. The clinical conditions, use of augmentation procedures, single operator variables
and implant geometry remained constant. The
already high success rate of the Neoss Bimodal
implant in both standard and augmented procedures, as shown in this study and others,29,30
may be further enhanced by the application of
the ProActive surface, a super hydrophilic treatment. This also suggests that the application
of such surface treatments may be of additional
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Bone
GBR
Quality &		
Quantity
4/D

Yes

Time of
Failure

Prosthesis

benefit when immediate loading and immediate
replacement protocols are being considered.31

Conclusions
Within the limitations of the present retrospective study, it is concluded that the
Neoss Bimodal and ProActive implant systems results in good clinical outcomes
in routine cases as evidenced by survival
rate. GBR procedures with short implants
and soft bone seem to increase the risk of
implant failure. However, this may be ameliorated by the use of an advanced active
surface such as that applied to create
super hydrophilicity and electrowetting. ●
Correspondence:
Dr. Thomas Zumstein
zumstein dental clinic ag
Pfistergasse 3 CH-6003 Luzern
Switzerland
e-mail: info@zumstein-dental-clinic.ch
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Table 8: Comparison of Cumulative Success
Rates for Neoss Bimodal1 and ProActive implants
Total Cumulative
Success Rates

Neoss Bimodal
Implants

Neoss Proactive
Implants

Implant placement –
Prosthesis delivery

98.9%

100%

Prosthesis delivery – 1 year

95.6%

99.12%

Total Cumulative
Success Rates - GBR Group

Neoss Bimodal
Implants

Neoss Proactive
Implants

Implant placement –
Prosthesis delivery

98.4%

100%

Prosthesis delivery – 1 year

94.4%

98.46%

Total Cumulative
Success Rates - Non- GBR Group

Neoss Bimodal
Implants

Neoss Proactive
Implants

Implant placement –
Prosthesis delivery

100%

100%

Prosthesis delivery – 1 year

98.2%

100%
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Histological and Computed Tomography Analysis
of Amnion Chorion Membrane in Guided Bone
Regeneration in Socket Augmentation
Steve Wallace, DDS, MS1 • Charles Cobb, DDS, PhD2
Abstract
Background: Tooth extraction often results in
the loss of height and width of alveolar bone
in untreated socket sites. Subsequent reduction in the height and width of alveolar bone can
compromise the placement of implants. Numerous non-resorbable and resorbable membranes
have been successfully utilized for guided bone
regeneration (GBR). Placental tissue is considered immunoprivileged, possesses anti-inflammatory and antibacterial properties, and provides
a protein enriched matrix to facilitate cell migration. The purpose of this case series was to
evaluate the use of allograft amnion chorion
membrane (ACM) for use in (GBR) over extractions grafted with freeze-dried allograft bone
(FDBA) in preparation of implant placement.
Methods:
Seven otherwise healthy nonsmokers with a single tooth deemed unsalvageable were enrolled in the study. Sockets
were debrided, grafted with freeze dried
bone allograft and covered with ACM. At
8-17 weeks, computed tomography scans
and radiographs were taken. A biopsy was
obtained with a 2.0 mm internal diameter tre-

phine. The cores fixed in 10% buffered formalin and demineralized in EDTA/HCL and
processed for light microscopy using hematoxylin and eosin staining. The slides were
analyzed for histophometry to determine percentage of host and new bone (NB), residual
graft material (GM), and connective tissue (CT).
Results: All patients exhibited excellent early
healing.
Histomorphometric analysis of the
cores obtained at an average of 13 weeks
revealed excellent bone regeneration attached
to and surrounding residual allograft material.
There was no evidence of ACM or inflammatory
cell infiltrate. The average NB = 54.5%, GM =
20.9%, and CT = 24.7%. The density of grafted
sockets averaged 844 Hounsfield units (HU).
Conclusions: The high percentage of vital
bone and bone density suggests that the use
of ACM to cover extraction sockets in GBR in
preparation for implant placement is effective
within the limits of this case series, and due to
its physical and biologic attributes, may provide for early bone and soft tissue maturation.

KEY WORDS: Site preservation, bone graft, amnion-chorion, dental implant
1. Private practice, Wilmington, North Carolina, USA. Professor and Director, Division of Periodontics and Interim Chair,
Department of Stomatology, Medical University of South Carolina, Charleston, South Carolina, USA
2. Professor Emeritus, University of Missouri-Kansas City, Kansas City, Missouri, USA
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INTRODUCTION
The successful outcome of implant therapy is
restoratively driven, and dependent on correct
three-dimensional positioning within bone. Ridge
resorption horizontally and vertically along with
soft tissue changes following extraction of teeth,
is well documented and directly affects our ability to correctly position implants. Healing bone
in extraction sites does not regenerate coronal
to the horizontal level of the bone crest or to the
level of the adjacent teeth resulting in incomplete
fill of the grafted socket.1,2 Ungrafted extraction
sites have been shown to lose 40-60% of bone
volume after 12 months.3 Immediate implant
placement does not prevent the loss of bone and
may affect osseointegration of the implant.4,5 Bone
loss is progressive without intervention; treatment
to augment extraction sites is important to prevent
resorption of alveolar bone before implant placement.6 Clinicians often use guided bone regeneration (GBR) to facilitate new bone formation.
GBR involves filling the bony void with a particulate bone graft and placing a barrier membrane
over the grafted area. The membrane’s role is
to provide isolation of the clot, and the grafted
area, from migration of gingival epithelial cells and
fibroblasts from the lamina propria. This allows
for population of the protected space by osteoprogenitor cells which differentiate into bone
producing osteoblasts. Over the past 20 years,
numerous non-resorbable and resorbable membranes have been successfully utilized for GBR
in socket augmentation in preparation for dental
implants.7,8,9,10,11 Recently, allograft placental tissue based membranes have become available for
use in applications throughout the body, including use as an anti-adhesion barrier, ocular reconstruction, treatment of chronic wounds and in
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dental surgery. The use of allograft placental tissue possess many beneficial attributes not found
with traditional xenograft and alloplast barrier
membranes; placental allograft tissue considered
immunoprivileged, possesses anti-inflammatory
and anti-bacterial properties, and provides a protein enriched matrix to facilitate cell migration.12
The placental allografts membrane products
are sourced from the amniotic sac. This part of
the placenta encloses and protects the developing fetus through term. Amnion tissue, the inner
layer of the amniotic sac, contains collagen types
III, IV, V, and laminin.13 Chorion, the outer layer
of the amniotic sac, contains collagen types I, III,
IV, V, VI, and laminin.14 Laminins are the major
class of basement membrane proteins that have
multiple biological functions, including promotion of cell adhesion, migration, and differentiation of phenotypes.15 The basement membrane
of amnion tissue closely mimics the basement
membrane of human oral mucosa and contains a
high concentration of laminin-5.16 The presence
of Laminin-5 is of particular importance due to
its high affinity for adhesion of gingival epithelia
cells.17 Amnion has been shown to contain cytokines including fibroblast growth factor, epidermal
growth factors, platelet derived growth factor, and
transforming growth factor beta.18,19,20 Amnion
and chorion tissue is derived from trophoblasts.
These cells possess characteristics of stem cells
with multipotent differentiation ability that can generate cell development into all three germ layers.21
Trophoblasts only exhibit major histocompatibility
complex (MHC) Class II antigens. They do not
possess MHC Class I antigens which are present in all caderivic allografts and are responsible
for rapid rejection of non-processed allografts.22
Amnion tissue contains glycoproteins and tissue
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Figure 1: ACM comes dehydrated and is placed over
grafted sockets without pre-hydration.

Figure 2: Preoperative radiograph of tooth #19 deemed
unsalvageable.

inhibitor of metalloproteinases-1 which inhibits
degradation of the extracellular matrix and mitigates inflammation.23,24 Amnion possesses immunosuppressive properties, as demonstrated by its
ability to suppress the proliferation of splenocytes;
a mixture of lymphoid and mononuclear cells,
monocytes, and macrophages.25 Fresh amnion in
rabbit gingival wounds reduced the presence of
polymorphonuclear cells and promoted greater
new blood vessel formation and denser collagen
fibrils compared to untreated sites.26 Another
study demonstrated homogenous frozen amnion
used to treat oral mucositis in rats prevented
bacterial colonization, reduced inflammation, and
allowed for complete wound closure compared
to controls.27 These two studies histologically
demonstrate that the use of amnion accelerates
healing, reduces inflammation, and acts as a bacterial barrier. Amnion chorion membrane (ACM)
used in this study was introduced in 2010 to the
dental community, but there is currently minimal
documentation on its use.28,29,30 The purpose
of this case series was to determine the clinical

efficacy and the quality of the bone formed when
using ACM for GBR in extraction sockets grafted
with FDBA in preparation for implant placement.

MATERIALS AND METHODS
Subject Population
Seven patients in a private practice were included
with a single tooth deemed unsalvageable due
to recurrent caries, endodontic complications,
trauma or other factors. Patients were enrolled
in this study from March 2010 to January 2011,
and the study was conducted in accordance with
the Helsinki Declaration of 1975, as revised in
2000. Exclusion criteria included patients who
were heavy smokers, exhibited bruxism symptoms,
had untreated periodontal disease, were pregnant, and patients with a history of alcohol or drug
dependence, or other general medical conditions
that would affect soft tissue or bone healing e.g.,
osteoporosis, hyperparathyroidism, autoimmune
diseases, chemotherapeutic or immunosuppressive agents, steroids, bisphosphonates or similar
type drugs. Following explanation of treatment
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Figure 3: The socket is debrided of soft tissue remnants.

Figure 4: Upon placement ACM initially turns translucent
as it hydrates and adapts over the grafted socket.

recommendations and options for treatment,
oral and written informed consent was obtained.

can Association of Tissue Banks (AATB). These
safety measures include testing for serological
infectious diseases such as human immunodeficiency virus (HIV) type 1 and 2 antibodies,
human T-lymphotropic virus (HTLV) type 1 and
2 antibodies, Hepatitis C antibody, Hepatitis B
surface antigen, Hepatitis B core total antibody,
serological test for Syphilis, HIV type 1 nucleic
acid test, and Hepatitis C virus nucleic acid
test. Upon collection of the placental tissue, the
amnion and chorion tissues are carefully sepa-

Membrane Preparation
In the production of the ACM used in this study,
the tissue is procured from mothers who donate
their placenta during elective caesarian section surgery. All donated tissue followed strict
guidelines for procurement, processing, and distribution, as set forth by the United States Food
and Drug Administration (FDA) and the Ameri-
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Figure 5: Primary closure was obtained with a continuous
mattress technique.

Figure 6: At one week the treatment site was marked
excellent early healing and minimal inflammation.

rated and the amnion is cleansed prior to processing. The allograft is dehydrated, packaged,
and terminally sterilized (SAL 10-6) (Figure 1).

maintain the desired level of conscious sedation. A prophylactic antibiotic (amoxicillin) was
delivered intravenously during surgery. Two percent (2%) lidocaine with 1:100,000 epinephrine was used for block and local anesthesia.
Atraumatic tooth extraction of molar teeth
deemed unsalvageable (Figure 2) was performed
after sectioning off crowns and separating roots
using fissure burs, periotomes and elevators. All
socket sites treated had intact buccal and lingual walls. The sockets were debrided of epi-

Surgical Protocol
All surgeries were done with monitored intravenous sedation using an automatic pulse oximeter displaying heart rate, electrocardiogram,
oxygen saturation and blood pressure. Sedation was initiated with intravenous injection of
medications that were titrated to induce and
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Figure 7: Two week postoperative radiograph shows
stability of the bone graft. A 10 mm copper wire was
attached to x-ray sensor for dimensional comparison.

Figure 9: Collage consisting of two overlapping low
magnification views of the trephine core biopsy obtained
at 12 weeks post-grafting. Computerized measurement of
surface areas determined composition to be: 52% host and
new bone, 9% residual graft material, and 39% connective
tissue (50x of original magnification).

66 •

Vol. 3, No. 6

•

October 2011

Figure 8: Postoperative radiograph of the implant placed
at eight weeks. Density = 800 HU.

thelial remnants (Figure 3). The site was grafted
with a mixture of cortical and cancellous particulate FDBA, particle size 600 to 1250 microns
(MinerOss™, BioHorizons, Birmingham, Alabama,
USA). Graft material was placed with light compression into the socket sites and added incrementally until the socket was slightly over filled.
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Figure 10: View of thick mature trabecular bone (TB)
surrounding graft material. Bone graft (BG) material is
differentiated from host and/or new bone by the presence
of vacant lacunae, reversal lines (arrows) of characteristic
dark purple staining (x200 of original magnification).

The grafted socket was covered with ACM (BioXclude™, Snoasis Medical, Denver, CO) that was
cut to extend 3 to 5 mm past the socket periphery on the buccal and lingual. Upon placement,
ACM quickly hydrated and closely adapted over
the particulate bone graft, and buccal and lingual
bony walls (Figure 4). No sutures were used to
secure ACM into place. Flaps were released with
reflection into the vestibule facially and scoring
of the periosteum with a 15-c blade; Iris scissors
were inserted into the cuts and tissue spreading
was done to maximize flap release. For mandibular teeth, the lingual flap was extended at least
one tooth mesial and distal to the surgery site and
down to a depth of 15 mm. This was continued
until passive flap release with complete closure
over the socket was achieved. The flaps were
approximated fully and sutured with 4-0 polypropylene sutures (Figure 5). Routine post-operative
instructions were given. Analgesic (Vicoprofen)

Figure 11: High magnification view of bone graft (BG)
with newly forming bone at the surface (arrows). Note the
presence of a cluster of three large multinucleated giant
cells at lower left corner of photo (thick arrows) (400x of
original magnification).

Figure 12: High magnification view of thick trabecular
bone consisting of a melding together of bone graft
material (BG) and host and/or newly formed bone (NB)
separated by distinct reversal lines (arrows) (400x of
original magnification).
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Table 1: Breakout of Histological and Computed Tomography Results for Each Patient
Patient
Tooth
			

Length
(weeks)

New
Bone

Graft
Material

Connective
Tissue

Hounsfield
Units

1

19

8

43%

35%

22%

800

2

6

12

53%

19%

28%

930

3

5

12

54%

24%

22%

749

4

19

13

52%

9%

39%

915

5

15

14

59%

18%

24%

875

6

30

16

57%

18%

24%

753

7

14

17

64%

23%

14%

888

13

42%

16%

19%

657

Average		

and antibiotic (amoxicillin 500 mg t.i.d. for 5 days)
drugs were prescribed. Patients returned for
one week to evaluate healing (Figure 6). At the
two-week post-surgical evaluation the sutures
were removed and the patient was instructed
to resume conventional home care (Figure 7).
Core Biopsies and Computed
Tomography Scans
Computed tomography scans (V.I.P., BioHorizons, Birmingham, Alabama, USA) were taken
prior to surgery to evaluate the bone graft density, and to determine optimal implant positioning. At between 8-17 weeks (average of
13 weeks) a bone biopsy was obtained with
a 2.0 mm internal diameter trephine. Implants
(RBT Laser-Lok, BioHorizons, Birmingham,
AL.) were subsequently placed at 50 Ncm
torque. All implants placed showed primary
stability on placement and healing abutments
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3 mm in height were placed to initiate the
soft tissue emergence profile development.
Histological Analysis
Trephine cores were obtained from the grafted
defects, fixed in 10% buffered formalin and
shipped to the University of Missouri Kansas City
for histological processing. Extraction of the mineralized graft from the trephine yielded fragmented
specimens that were demineralized in EDTA/HCL
and processed for light microscopy using hematoxylin and eosin staining. Circular cross sections of 5-6 mm thickness, from three randomly
selected specimens, were analyzed for histophometry to determine percentage surface area of new
bone (NB), residual graft material (RM) and connective tissue (CT). Histomorphometric measurements were accomplished by light microscopy
coupled to a computer using Optimas 6.5 Image
Analysis Software, (Optimas Corp, Bothell, WA).

Wallace et al

Table 2: Review of Results Reported in other Histological Socket Augmentation Studies
Study
Timeframe
					

Number
of sites

Graft
Material

Barrier
Host/New
Graft Connective
Membrane
Bone
Material
Tissue

Fotek et al.7
(2009)

16
weeks

10
10

FDBA
FDBA

ADM
PTFE

28%
33%

14%
15%

58%
53%

Friedman et al.8
(2002)

28
weeks

14
13

ABM
ABM

RCM
ePTFE

42%
39%

44%
46%

14%
15%

Smuckler et al.9
(1999)

30+
weeks

10

DFDBA

ePTFE

56%

6%

38%

Wang et al.10
(2008)

20-24
weeks

7

FDBA

CT

69%

15%

53%

Wood et al.11
(2011)

18-20
weeks

16
16

DFDBA
FDBA

CT
CT

38%
25%

9%
25%

43%
50%

Current case
series

8-17
weeks

7

FDBA

ACM

54%

21%

25%

FDBA = freeze-dried bone allograft, DFDBA = demineralized FDBA, ABM = anorganic bone mineral
ADM = acellular dermal matrix, PTFE = polytetrafluoroethylene, ePTFE = expanded polytetrafluoroethylene
CT = collagen tape, RCM = resorbable collagen membrane, and ACM = amnion chorion membrane

Prosthetic Protocol
Implants were allowed to osseointegrate for
four months before proceeding to the restorative phase. All implants were restored with a
single cement-retained crown. Post-restorative
evaluations were done after crown cementation and then scheduled for yearly probing
depth and radiographic evaluations thereafter.

RESULTS
In all cases, soft tissue healing was rapid and
uneventful in all cases treated. None of the
sites exhibited membrane exposure and no loss
of grafted bone occurred. All implants showed

stability when seated in grafted sites at 50
nCM (Figure 8). There were no complications
of implants lost during the observation period.
The density of cores averaged 844 Hounsfield units (HU). Histomorphometric analysis
revealed excellent bone regeneration attached
to and surrounding residual allograft material (Figures 9-12). There was no evidence of
ACM or inflammatory cell infiltrate. The average
NB = 54.4%, GM = 20.9%, and CT = 24.7%.

DISCUSSION
Preparing extraction sites for implant placement
is challenging in several respects. Extraction sites

The Journal of Implant & Advanced Clinical Dentistry

• 69

Wallace et al

not treated can lose bone width and height
rapidly, thus causing difficulties with implant
placement in desired positions.31 The facial
supporting bone must be approximately 1.8
mm in thickness to ensure long term stability.32
Soft tissue must be regained and supported
by bone regeneration over a socket site to provide the desired emergence profile, especially
in maxillary anterior sites.33 Grafting extraction
sites with particulate mineralized freeze-dried
allograft bone and barrier membrane placement is widely used to promote alveolar repair.34
Our focus in this case series was to document the quality of bone when using ACM as
a barrier membrane for guided bone regeneration over grafted extraction sockets. Trephine
biopsies and computed tomography scans were
done to gauge the degree of bone maturation
at an early average re-entry point of 13 weeks.
Density measured in HU averaged 844. This
reading was taken with proprietary software
and was consistent with resistance observed
with trephine and osteotomy drills. All sites in
this study displayed robust new bone formation. Our results showed an average of NB =
54%, GM = 21%, and CT = 25% (Table 1).
These results compare favorably with those of
Fotek et al. which reported 28% and 33% new
bone at 16 weeks using polytetrafluoroethylene and acellular dermal matrix, Friedman et
al.8 which reported 44% and 39% new bone
at 28 weeks using resorbable collagen membrane (RCM) and expanded polytetrafluoroethylene (e-PTFE), Smukler et al.9 which reported
an average of 56% new bone at 30 weeks
using e-PTFE, Wang et al.10 which reported
69% new bone at 20-24 weeks using RCM,
and Wood et al.11 which reported 38% and
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25% new bone at 18-20 weeks using RCM
(Table 2). Of interest were the results of Trombelli et al.35 who reported in an undisturbed
socket site 32-36% woven bone formation 6
months after tooth extraction. These studies
indicate the effectiveness of ridge preservation surgery using mineralized allograft bone to
promote new bone formation. Allowing grafted
sites longer time to mature may not be beneficial, as Beck et al. showed similar amounts of
new bone growth in sockets grafted with mineralized bone at 3 months and 6 months.36
The density of bone was estimated to be D3
according to Misch et al. based on the resistance felt with trephines and osteotomy drills.37
Although this was not recorded as part of this
study, the height and width of extraction site
bony components appeared to be maintained.
Exposure of membranes in guided bone
regeneration can compromise the healing process.38,39 For this reason, adequate flap release
for primary closure is an important factor in
prevention of incision line opening, allowing
bone grafts to heal without infection or tissue
in-growth.40 Soft tissue growth progresses at
the rate of 0.5-1.0 mm per day and can take
7-10 days to granulate in, leaving the exposed
membrane in contact with bacteria and salivary
enzymes41.
The anti-inflammatory properties
of ACM may decrease the risk of dehiscence;
inflammation following GBR has been shown to
increase the probability of membrane exposure.42
Holtzclaw et al.29 recently demonstrated the successful use of ACM when left exposed to the
oral environment in site preservation, suggesting primary closure may not be necessary. The
author noted early healing was marked by minimal inflammation and rapid epithelial migration
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over exposed portions of the ACM; histologic
analysis of a core taken from one case obtained
at 12 weeks revealed NB = 46%, GM = 21%,
and CT = 33%. This compares favorably with
results from this case series. The inherent biological properties of ACM may better enable it
to maintain barrier function and promote wound
closure when exposed to the oral environment.
The physical nature of ACM is unique. It
must be kept dry until time of placement. ACM
can be placed upward or downward and
closely adapts and adheres to underlying surfaces as it hydrates. Due to the relatively thin
nature of ACM (≈300 μm) and its self adherent qualities, excess membrane can be folded
onto itself without consequence.
However,
these same benefits limit its use to a graft containment function and cannot be expected to
provide primary stability for the bone graft.
The unique biological and physical attributes provided by ACM may have played a role
in the early maintenance of bone graft and rapid
maturation reported in this case series. Further
investigation on the clinical utility of ACM for
use as a barrier membrane in GBR is warranted.

CONCLUSION
The high percentage of vital bone and bone density at an average of 13 weeks, suggests within
the limits of this case series, the use of ACM
to cover extraction sockets in GBR in preparation for implant placement is effective, and due
to its physical and biologic attributes, may provide for early bone and soft tissue maturation. ●
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Abstract

E

choing the relationship between the periodontal tissues and a natural tooth, the
supporting tissues of an osseointegrated
implant must be organized not only to anchor
the implant in the bone, but also to provide functional and esthetic dental rehabilitation. Where

esthetic rehabilitation is concerned, it is governed
by multiple patient and surgical factors defining
the esthetic risk in the anterior region (esthetic
zone). The aim of this paper is to discuss multiple factors which must be considered for optimal soft tissue esthetics in implant dentistry.
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Introduction
Echoing the relationship between the periodontal
tissues and a natural tooth, the supporting tissues
of an osseointegrated implant must be organized
not only to anchor the implant in the bone, but also
to provide functional and esthetic dental rehabilitation. Where esthetic rehabilitation is concerned,
it is governed by multiple patient and surgical
factors defining the esthetic risk in the anterior
region (esthetic zone). The aim is to rehabilitate
smile esthetics which is decided to a great extent
by the soft tissue esthetics in implant dentistry.

Figure 1: Determining dental midline.

PATIENT EVALUATION

maxillary and mandibular dental midlines are coincident with or parallel to the facial midline (Figure 1).

Facial and Dental Symmetry
Nasal midline, upper lip philtrum and chin midline
are evaluated for coincidence with facial midline.
After evaluation of the facial midline, dental symmetry is checked by determining whether the papilla
between the maxillary central incisors as well as

Height of the Lip Line Upon Smiling
High lip line patients often display their maxillary
anterior teeth as well as significant portion of supporting soft tissues (Figure 2a). The esthetic risk
of these patients is greatly increased, mostly asso-

Table 1: Diagnostic Factors for Esthetic Risk
● Patient treatment expectations.
● Patient smoking habits.
● Height of the lip line on smiling.
● Gingival biotype in the treatment area.
● Shape of the missing or surrounding teeth.
● Infection at the implant site and bone level at adjacent teeth.
● Restorative status of the teeth adjacent to the edentulous teeth.
● Character of the edentulous space.
● Width of the hard and soft tissues in the edentulous space.
● Height of the hard and soft tissues in the edentulous space.
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Figure 2a: High lip line.

Figure 2b: Medium lip line.

Figure 2c: Low lip line.

Figure 3 Incisal plane.

ciated with gingival tissue display. It can be difficult to develop healthy, symmetric and contoured
soft tissues and any failures will be readily visible.
Medium lip line patients display most of their
anterior maxillary teeth and very little periodontal structures (Figure 2b). Here esthetic risk
is increased associated with tooth size, color,
shape, texture as well as shape and appearance of the incisal and gingival embrasures.
The low lip line patients display a predominance of mandibular teeth or an equal mix of
maxillary and mandibular teeth (Figure 2c).
Here esthetic risk is reduced as the lips effectively mask the outcomes associated with the
appearance of the gingival tissues, tooth proportions and the apical aspects of the restoration.

Tooth Proportion
Central incisors dominate the smile with widthlength ratio of 75% to 80%. Central incisors wider
than the lateral incisors and lateral incisors wider
than the canine from a frontal view is a pleasing
tooth-tooth relationship. Medial tipping of the lateral
incisors from central to canine enhances esthetics.
Gingival Outline
Two esthetically pleasing outline patterns are:
● Sinuous pattern: Occurs when lateral incisor
gingival margin is just coronal to the neighboring central incisor and canine unilaterally
(Figure 5).
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Figure 4: Tooth ratios.

Figure 5: Sinous pattern.

Figure 6: Straight pattern.

Figure 7a: Thick gingival biotype.

● S
 traight pattern: Gingival margin of central
incisors, lateral incisors are of same level
unilaterally (Figure 6).
● Combination pattern: Both patterns can
exist on either side of the midline.

Medium Gingiva Biotype (Figure 7b)
● More challenging in the long term.
● Esthetic risk is increased.
● They exhibit characteristics of both thick as
well as thin gingiva biotype.

Gingival Biotype
Thick Gingiva Biotype (Figure 7a)
● Low risk.
● Thick gingiva resistant to recession.
● Masks the colour of the implants and any
subgingival metallic components.
● Favors long term stability of esthetic
peri-implant tissue.
● They are more prone to post surgical scarring.

Thin Gingiva Biotype (Figure 7c)
● Excellent esthetic single tooth restorations.
● Periodontal health and bone crest of adjacent teeth have to be kept in consideration.
● Increased esthetic risk of recession.
● Special surgical considerations.
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Figure 7b: Medium gingival biotype.

Figure 7c: Thin gingival biotype.

Figure 8: Hard and soft tissue deficiency.

Figure 9: Potential implant sites with different potential
bone scenarios.

Hard and soft tissue defects
When horizontal and vertical hard and soft tissues
deficiencies exist (Figure 8), appropriate augmentation procedures are carried out. Vertical bone deficiencies pose a greater challenge. To optimize soft
tissue volume, complete or partial covering of the healing cap/implant is recommended in anterior maxilla.
Shape of the missing and adjacent teeth
● Influence the risk associated with implantsupported restorations.
● Square teeth reduce the risk.
● Triangular shaped tooth associated with periodontal defects and loss of interdental
papilla increases risk (black triangles).

Infection at the Implant Site and Bone Level
of Adjacent Teeth
Local infections (periodontal lesions, endodontic lesions, post traumatic lesions, foreign bodies) reduce the quantity and quality of hard and
soft tissues at potential implant sites (Figure 9).
Probability of black triangles increases
with
greater
crestal
bone
loss
due
to local infections on adjacent roots.

SURGICAL CONSIDERATIONS
Flap design
Curvilinear flap (Figure 10a)
● It is a buccal flap approach.

The Journal of Implant & Advanced Clinical Dentistry

• 79

Mahesh et al

Figure 10a: Curvilinear Flap.

Figure 10b: Peninsula Flap.

Figure 10c: Crestal Flap.

Figure 11: Bone scalloping.

● Indications include visualization of buccal anatomy and hard and soft tissue augmentation.

Crestal flap (Figure 10c)
● Created with a crestal incision located approximately 2-3 mm toward the palatal aspect.
● Avoids the formation of scar tissue in the
middle crestal area .
● Ensures sufficient visualization of the facial flap

Peninsula flap (Figure 10b)
● Follows a U shaped path over the area where
the implant restoration will emerge.
● Allows visualization of palatal, lingual, and
buccal bone crests without the need of
buccal flap elevation.
● Useful for submerged, non submerged,
semi-submerged approaches.
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Tissue Punch
● Preserves excess soft tissue volume on the
facial aspect.
● Available in a variety of diameters to accommodate different sizes of implants.
● Less traumatic.

Mahesh et al

Figure 12b: Orofacial.
Figure 12a: Mesiodistal.

● Orofacial dimension: Implant shoulder should
be in the comfort zone. Comfort zone measures about 1.5-2 mm in width (Figure 12b).
● Corono-apical dimension: Comfort zone is a
narrow band (yellow colored) of about 1 mm
apical to the CEJ of the contra lateral tooth
(Figure 12c).

Figure 12c: Coronal-apical.

Bone Scalloping (Figure 11)
● Facilitates an easier and more precise
preparation of the implant bed.
● Smoothens the alveolar crest and imitates
its natural shape.
● No bone should be removed in the proximal
areas of the adjacent tooth as it is important for
the support and maintenance of the papilla.
Implant Positioning
● Mesiodistal dimention: Danger zone (enclosed
in red boundary) is located next to the adjacent
root surface and is about 1-1.5 mm wide.
(Figure 12a).

Surgical template
Facilitates correct three dimensional implant placement during surgery. Cervical end of the template
indicates the desired future soft tissue margin.

PROSTHETIC CONSIDERATIONS
● Essex retainer: It is used in immediate post
operative period. Its fabrication requires the
restorative team to obtain impressions to
create a master cast as well as shade selection
prior to surgery procedure.
● Resin bonded: It provides superior function,
esthetics and also protects the underlying
surgical site. It can also be designed to maintain the scalloped soft tissue architecture.
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● Partial denture: It is easily fabricated and
simple to fit. Care must be taken to prevent the
gingival portion of the interim partial denture
from contacting an exposed healing abutment.
● Custom tooth form healing abutment:
Closely approximates cross sectional anatomy
of the lost tooth or the planned replacement at
the gingival level. It enhances esthetic soft tissue contours, which yields superior soft tissue
results. It is a practical approach for early initiation of prosthetic guided soft tissue healing.

CONCLUSION
When implant therapy is contemplated for an
area of esthetic concern, the pre-treatment
evaluation must include a complete functional
and esthetic dento-periodontal evaluation not
only focusing on the area of planned implant
restoration but also taking into consideration
the overall result. In essence, the presence of
positive and negative elements affecting the
outcome should be evaluated and a systemic
quantification of the same should be done. ●

● Anatomic healing abutments: Beneficial
when a tooth with an unusual size or shape
is being replaced in an area of esthetic concern. Important consideration is to avoid
introducing excessive labial over contouring
which can result in soft tissue recession.
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● Figure 13

● Figure 14

● Figure 15

Figure 13: Pre-operative view.
Figure 14: Implant placement.

● Figure 16

Figure 15: Harvesting palatal graft.
Figure 16: Placement of graft.
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● Figure 18

● Figure 17

● Figure 20

Correspondence:
Dr. Lanka Mahesh
S-382, Panshila Park • New Delhi, India
Email: drlanka.mahesh@gmail.com

● Figure 19

Figure 17: G
 raft secured with 3-0 PTFE
sutures.
Figure 18: G
 ingival cuff at 4 months
exhibiting excellent peri implant
soft tissue.
Figure 19: Retracted view.
Figure 20: Final smile, CZAR, (zirconia crown).
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I’m a doctor…why do I need a PR and Social Media Campaign?

M

any dental and medical professionals
shy from publicity and social media
because they mistakenly believe they
don’t warrant the attention, they are often too
humble to invest in PR or feel they don’t have
the time to be active on social media platforms
like Twitter and Facebook, and they believe
they can’t afford it. The reality is that the public is hungry for credible information that can
help them lead healthier lives and in today’s
ultra competitive market, dental and medical
specialists simply can’t
afford not to invest in
marketing themselves.
Combining
Public
Relations and Social
Media is the most effective way to increase
awareness
of
your
practice among key,
targeted audiences: media and influencers,
professional peers, existing patients, potential new patients, and widespread consumers who rely on experts like yourselves to help
guide their decision making in a time when
they largely feel neglected by the medical field.
That’s why in today’s marketplace there are
huge benefits to effectively leveraging public
relations and social media to generate valuable buzz around your practice. To name a few:
● “Buzz” about your company is generated. A well-planned PR and social media
campaign increases the recognition of a
brand and gets people talking about it.

●
Your
reputation
among
peers
is
enhanced. Your peers comprise the community you belong to and there is important wisdom in the old axiom that
encourages one to remember their roots.
● A proactive PR and Social Media team is like
a security blanket. When times are tough and
competition is stiffer than ever, the relationship
you build between your brand and the public is
essential for longevity and continued growth.
● Priceless appearances in all facets of the
media and on platforms like Twitter maintain your brand’s relevance as the seasons,
and the times, change. Demonstrating your
brand’s stability through consistent media
appearances and tweets will let your patient
base know you are in it for the long haul.
● Instant connectivity to your patients provides a public two-way conversation. You know
your net promoter patients - the ones who tell
everyone how much they love you? Twitter
gives them an effective platform to put your
name- and immediate contact information- out
there regularly. They will continuously share
your content with their large circle of friends.
● Rather than relying on a stagnant website
with infrequent updates, Twitter provides you a
launching spot to share all of your press coverage and media placements at the moment they
hit the stands. Plus, adding links to your tweets
increases their relevance in Google rankingswhether or not anyone even clicks through them.
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● More presence = more exposure. All of the
social media outlets increase your results on
Google search engines and your perceived relevance in the marketplace. At some point, your
following can become press worthy in itself!
● It’s cost effective. The difference in fees
associated with capitalizing on free, editorial placements and mobilizing the power
of social media to spread the word about
your practice with Next Big Victory versus
the cost of paid advertising is staggering.

● By working with a professional team (like
Next Big Victory) you’re able to stay ahead of
the curve. We ensure the media knows who
you are and mine the most interesting stories
to propel you to the front of their call lists. We
also source targeted followers to ensure the
audience our clients are tweeting to are those
who are most likely to convert to new business.
Ignoring the significant opportunity that
social media and public relations provides
as a part of your overarching businessbuilding strategy for dental practices and
healthcare clinics is extremely ill-advised. ●

Rachel Fine

Andrea Samacicia

Co-Founder & Social Media
Marketing Chair
Next Big Victory
Public Relations & Social
Media Marketing Solutions
rachel@nextbigvictory.com
212.203.2449

Co-Founder & Public
Relations Chair
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Public Relations & Social
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