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Bioprinting Tissue Become Safer
and More Affordable

Tyler Koslaw

Keekyoung Kim examines a tissue
sample with student

Bioprinting with tissues... It’s something that just a few years ago would be an outrageous idea, but now,
it’s becoming more and more of a reality. Last year, one Wake Forest professor, Dr. James Yoo, said with
confidence that these bioprinted tissues can be implanted into human patients within a 10 year timeframe.
Now, researchers from the University of British Columbia have just announced the development of a new
chemical compound that stands to make bioprinting tissues safer and more affordable.

The chemical compound is a new type of biological ink used in the 3D printing of tissue, which is able to
function without the use of UV light systems, using a much safer and more conventional light source instead.
In fact, the bioink could create biological tissue using an everyday light projector.UV light is known to be
cancer-causing and can damage a cell’s DNA, which is not ideal when trying to create tissue for medical
purposes,” said Keekyong Kim, the head researcher and assistant professor of Engineering at UBC. “By
developing our own bio-ink, we can create bone, cartilage and tissue without the risk that we will make the
cells sick in the development process.”

The 3D printing process works by combining processed cells with the newly developed bioink, which cre-
ates a hydrogel when exposed to light. Kim and his team used SLA printing in order to build the biomaterial
in a layer by layer fashion, creating a scaffolding system to allow bone and tissue regeneration. For Kim,
the biggest factor of the research was photo-initiating chemical compound that allowed the bioink to react to
the much safer and affordable light projector, similar to the light source used for 3D printing with plastics.
“With our photo-initiator, we were able to use a more conventional light source, which hadn’t really been
tried in 3D bio-printing before,” said Kim. “The result is we are able to make medical tissue in a way that is
not only safer, it’s cheaper.”

Recently published in the Biofabrication journal, Kim and his collaborators, which includes Zongjie Wang,
Raafa Abdulla, Benjamin Parker, Roya Samanipour and Sanjoy Ghosh, stand to push bioprinting towards
actual implantation in the near future. Perhaps they will beat out Dr. Yoo’s 10-year projection, bringing bio-
printed tissues and bones to the human body faster than we could have ever imagined.

“UV light is known to be cancer-causing and can damage a cell’s DNA, which is not ideal when trying to
create tissue for medical purposes,” said Keekyong Kim, the head researcher and assistant professor of En-
gineering at UBC. “By developing our own bio-ink, we can create bone, cartilage and tissue without the risk
that we will make the cells sick in the development process.”

Tyler Received a Bachelors degree Studying English Creative at university oF central Florida 2008 writer For 3D Pinting industry
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pattern, and then, the respective dimensional accuracy of
the crowns was compared. The data processing required to
increase the dimensional reproducibility during the produc-
tion was also studied, and then, the possibility of use in
dental applications was evaluated.

MATERIALS AND METHODS

In this study, four types of 3D printers, i.e., a thermofusion
device, which discharges the thermoplastic resin filaments
from the nozzle at a high temperature (Cube-X Trio, 3D
Systems, SC, USA, hereafter abbreviated as CX), a dig-
ital light processing stereo-lithograph device (B9Creator,
B9Creations, SD, USA, hereafter abbreviated as B9), a ste-
reo-lithograph device utilizing the laser galvano scanning
system (DW028D, DWS s.r.l., Vicenza, Veneto, Italy, here-
after abbreviated as DW), and a multi-jet modeling device,
which jets the thin monomer layer from multi-heads, which
is then cured by UV laser (Projet DP 3000, 3D Systems,
hereafter abbreviated as PJ), were used. The simplified full
crown, applied as a resin pattern for casting to be created by
a 3D printer, was designed.

The dimensions of the model crown were as follows: an
outer diameter of 13 mm, an outer height of 11 mm, an inner
diameter of 10 mm, a depth of 10 mm of the inner surface,
and the inner wall was shaped to conform to a 1/10 tapered
abutment, as shown in Fig. 1. The 3D data of the full crown
was created by 3D software lements/Direct Modeling Ex-
press 4.0, PTC, Needham, MA, USA). The software output
the 3D model as STL (Standard Triangulated Language)
data. STL is a file format for the CAD/CAM software. An
STL file describes a triangulated surface by three vertices
of the triangle and by a normal unit vector using three di-
mensional coordinates, so a total of 12 coordinate values
is required for each facet 15-17) . Utilizing the STL data,
the crown was molded by the 3D printers. Because poor
fits were frequently observed during the molding process;
models enlarged to 101, 103 and 105% of the originally
designed entire 3D model size were also created by the 3D
printers. Furthermore, in order to perform a precise mold-
ing of the marginal portion, the data were arranged to mold
the occlusal surface onto the modeling stage.

RESULTS

For the crowns created by 3D printers, the exterior views,
in which the occlusal surface and cervical region were di-
rected downward and upward, respectively, are shown in
Fig. 2. Concerning the crowns created by CX (CX0, CX1
and CX2), the raft on the occlusal surface could be seen,
and the horizontally striped pattern formed during the lami-
nation on the sidewall could be confimed. It was clear from
the specimen created by DW that support was provided to
the occlusal plane so that the modeling stage and occlusal
surfaces would not contact directly. Such support was not
provided in the specimen created by B9 and PJ. The color
of the specimens was different because the materials used
in this study were different.

Overall images of the inner ceiling observed from the cer-
vical direction, enlarged pictures of the basal

plane of the cervical portion, the occlusal (top) surface and
the outer sidewall of the marginal portion are shown in Fig.

Dental Medium ¢lis¥! b 8l sl Vol . 24 No.2.2016

3. The gap between the outer and inner sidewall in the basal
plane of cervical portion was observed in the CX-molded
specimen, and the lamination of the melting resin fiament
could be visually confimed.

Because a semi-transparent material was used in printing
with DW, the support given to the occlusal surface could be
seen as whitish. With respect to the expansion rates of the
specimens created by following the two-way layout exper-
imental design, whose two factors were type of 3D printer
and the enlargement ratios of the prototype,

From the two-way ANOVA of the outer diameter of the ex-
pansion rate (%), which was calculated from the value of
the prototype shown in Fig. 1, significant differences were
found for the type of printer (factor A), the enlargement
ratio (factor B) and the interaction of the type of printer and
the enlargement ratio (AxB) (p<0.01). The outer diameter
became smaller than the designed value in most conditions,
except in some cases of CX. B9 showed the smallest val-
ue of all of the enlargement ratios. No signifiant difference
(p>0.05) in the number of supports of CX was observed.

CONCLUSIONS

Four 3D printers differing in their molding processes were
employed to create resin patterns of the model

crown, and the following conclusions were drawn. 1. The
outer diameter of the created crown was smaller than the
designed value in most conditions, especially that created
by B9, which showed the smallest value. Some crowns cre-
ated by CX showed greater values in the outer diameter
than the designed ones.

2. The inner diameter of the created crown by the print-
ers except B9 became smaller than the designed value at
any magnifiation. In particular, the crown created by CX
showed a much smaller inner diameter than the designed
one.

3. In any of the enlargement ratios, although the depth of
the crown created by CX and B9 tended to decrease con-
siderably, that created by PJ and DW inversely showed a
slightly increasing tendency.

4. With respect to the deviation from the designed value,
CX showed the best accuracy in terms of the outer diameter
and the worst accuracy in terms of the inner diameter and
depth. PJ and DW showed the best accuracy for the inner
diameter and depth.

5. The surface roughness of the crown created by CX was
the largest, and the roughness along the tooth axial direc-
tion was greater than that along the horizontal direction for
B9 and PJ.

The roughness along the tooth axis of the crown created by
DW was the smallest and that along the horizontal direction
of the crown created by PJ was the smallest.
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3D Printing in Dentistry 2015: A Ten-Year Opportunity
Forecast and Analysis
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The dental industry is transforming into a fully-digital one quicker than most dentists imagined, and 3D technologies are

completely altering the way in which dental solutions can be approached thanks to its ability to print a variety of complex

shapes on demand, in a variety of applicable materials, in significant volumes.

No other industry currently adopting 3D printing has the same combination of high value, high performance, and high

volume parts required by the dental industry, making 3D printing a near perfect fit for true disruption and game changing

capability compared to existing traditional methods of production.

In fact, dentistry is such a good fit for the principal value of 3D printing, that nearly every 3D printing process and major

provider can apply its technology to the space in some way —although not all do today, they may in the future. Both polymer

and metallic applications exist in significant variety, for everything from surgical guides and models, casting and tools to aid

in traditional techniques, to actual dental restorative components for both temporary and permanent solutions.

Readers of this report will gain insight into the multitude of applications for 3D printing in dentistry, with all of the latest

advancements and technological developments for 3D printing taken into account. In addition, SmarTech analyzes the total

market for 3D printed dental components across categories, so that readers from the dental industry may understand the po-

tential penetration today and into the future to measure future business initiatives against.

Specific coverage of this report includes:

* Analysis of applicable print technologies, materials, printer and related products, market leaders, and key suppliers

» Market opportunity segmentation by type of application, by print technology, by material type, and by geography

* Scenario analysis based on the varied approach to global dentistry across key regions of the world

* Trend analysis to compare and predict the impact of 3D printing technology on the various aspects of the dental industry

including labs, technicians, and patients

- See more at: http://www.smartechpublishing.com/reports/3d-printing-in-dentistry-2015-a-ten-year-opportunity-forecast-and-analysis#sthash. Gm8 1 PtDE.dpuf
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3D-Printable Antimicrobial Composite Resins
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Abstract : 3D printing is seen as a game-changing manufacturing process in many domains, including general medicine and den-
tistry, but the integration of more complex functions into 3D-printed materials remains lacking. Here, it is expanded on the rep-
ertoire of 3D-printable materials to include antimicrobial polymer resins, which are essential for development of medical devices
due to the high incidence of biomaterial-associated infections. Monomers containing antimicrobial, positively charged quaternary
ammonium groups with an appended alkyl chain are either directly copolymerized with conventional diurethanedimethacrylate/
glycerol dimethacrylate (UDMA/GDMA) resin components by photocuring or prepolymerized as a linear chain for incorporation
into a semi-interpenetrating polymer network by light-induced polymerization. For both strategies, dental 3D-printed objects
fabricated by a stereolithography process kill bacteria on contact when positively charged quaternary ammonium groups are incor-
porated into the photocurable UDMA/GDMA resins. Leaching of quaternary ammonium monomers copolymerized with UDMA/
GDMA resins is limited and without biological consequences within 4-6 d, while biological consequences could be confined to
1 d when prepolymerized quaternary ammonium group containing chains are incorporated in a semi-interpenetrating polymer
network. Routine clinical handling and mechanical properties of the pristine polymer matrix are maintained upon incorporation of
quaternary ammonium groups, qualifying the antimicrobially functionalized, 3D-printable
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Dimensional accuracy of dental casting
patterns created by 3D printers
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Contrary to widespread incise CAD/CAM, little is known about ’(; o
the dental application of 3D printing, especially the possibil-
ity of using 3D printing with organic material. The resin pat-
terns of a full crown model were created by four types of 3D
printers, a thermo-fusion device (CX), a digital light processing
stereo-lithograph device (B9), a laser stereo-lithograph device
(DW) and a multi-jet modeling device (PJ). The dimensional ac-
curacy of the outer and inner diameters and depths of the created 10 mm——>;
model crowns, and the surface roughness of sidewall were in- 13 mm

vestigated. The outer diameters were smaller than the designed o] 2316 sl
value in most conditions. The inner diameters were smaller than e € i
the designed value in any enlargement ratio except B9. The
depth of CX or B9 tended to become shallower, though that of

ww [

fe———ww 4>‘

1/10 Taper

Occlusal

Fig. 1 Dimensions of the prototype of the model crown.

PJ or DW tended to increase. The surface roughness along the L "‘”; f“ —
tooth axis direction was greater than that perpendicular to the k; & ,/ & 3
tooth axis. i bi?‘i" rtp) e
Keywords : 3D printer, Dimensional accuracy, Surface rough- e’ — L
ness, Additive manufacturing

CX0 CX1 CX2
INTRODUCTION
In recent years, the development of 3D printing has been sig- :
nificant, and the technical advancement in their performance - .
and the current trend toward lower prices has progressed at an e '
incredible speed. As a result, more delicate and highly precise \ 3
modeling has become possible, and attempts to use this tech-
nology in medical applications have been madel-3). Dental B9 PJ DW

prosthesis manufacturing methods using an incise CAD/CAM
system have been clinically applied to composite resin  block
4-6) , pure titan block 6,7) , zirconia block 8,9) , requiring firing
after milling and the use of a wax or resin block 10) to utilize the
casting patterns made by milling.

However, due to the limitation of the size and applied angle of
the cutting tool in the cutting process, there is a limit to the pro-
cessing of complex shapes 11,12) . If it is possible to replace the
cutting process of CAM with 3D printing, it will be possible to
prepare more complex prostheses, which is considered to be un-

Sla¥l 435 deldalls dsiall Olowal) Loyledl YS!
Fig. 2 Exterior view of the crowns created by the 3D
printers.

Cervical view

Enlarged f
cervical view Z|

feasible in the cutting process. Furthermore, from the viewpoint Irmersﬁ:;flgég
of the effective utilization of the material, the 3D printer as an

additive mnufacturing device is believed to be superior to the Marginal
cutting process. Recently, although the dental application of 3D surface 3|

PJ DW

printing utilizing metal powder and the laser sintering technique
have been reported13) little is known about the dental applica-
tion of 3D printing using resin materials14) Thus, the purpose of
this study was to investigate the possibility of using 3D printing - AT e 0 X
with organic material in dental applications. Four different types - & (?ir(é:)(\:/t?ozlll, enlz%ge: dop itctfl:lres S e bo ;’Pngg‘i Fihe éefvical
of 3D printers, o . portion, the inner ceiling surface and the outer sidewall of the mar-
i.e., a thermo-fusion type, which is widely used because of its ginal portion of crowns molded by the 3D printers.

low price, two stereo-lithographic types and a multi-jet mod-

eling type, were employed to prepare full crowns of a resin

Ll ooyl e 905 LS JSIll oloecd] (b 8y50

Dental Medium s b (&l sl Vol . 24 No.2.2016 8



Dental Mediem
Jourmal App

Exams
J—

TR A

BRILLIANT EverGlow™

Universal Submicron Hybrid Composite

— Outstanding polishability and gloss retention

— Brilliant single-shade restorations

— Ideal handling through a smooth consistency
— Good wettability on the conditioned tooth surface

(=)= =]
i

[=]sder i
everglow.coltene.com | www.coltene.com 'l” CO LT E N E

002691



D3 PRINTING IN DENTISTRY
Nay) A Aslidal) ;1 padldl) Gl
Personalized Medicine and 3D Printing

Gl Gl B ) A5 oLl

By Ronan Ye Sun, April 10, 2016. Featured, Medical & Dental
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Personalized medicine is becoming the standard as a global model for healthcare. In this model, the patient’s individual profile leads
decision making. Personalized 3D printing is part of this movement and rapid prototyping services makes it happen. Especially in
plastic or reconstructive surgery, custom made products are transforming the industry.

Reconstructive Surgery :The global market for cosmetic and reconstructive surgery will rise to $27 billion by 2019, according to a
report by Research and Markets. Segments include nonsurgical treatments such as injectable products, energy based devices like la-
sers, and cosmetics. Surgical or minimally invasive procedures include body contouring, facial reconstruction, and cosmetic implants.
3D printing introduces a new level of precision for this fast growing market and offers patients the promise of personalized medicine.
Developing Segments

The needs of physicians, nurses, and other healthcare professionals are always changing. However, some areas of surgery have more
room to develop than others and are therefore ripe for rapid prototyping services. The Freedonia Group has released a comprehensive
report on the industry and it details the many products in this market.

* Lasers — light-based systems including intense pulsed light systems are trending higher as consumers desire more minimally invasive
procedures.

» Garments — after surgery, patients are often counseled to wear special garments to help heal faster and better. For example, after liposuc-
tion, the waves or edema may cause ripples in the skin, a problem solved by compression garments. Since every person is different, custom
made compression garments will fit better, minimize negative surgical effects, and allow the patient to move more comfortably.
Following the recession, demand for cosmetic or reconstructive surgical procedures is rising. Many procedures are going mainstream and
are not just for the wealthy. Additionally, male customers are making their way to the surgeon’s office as the stigma of plastic surgery is
fading

Rapid Prototyping in Head and Neck Surgery : Applications for rapid prototyping are increasing in surgical procedures and one pa-
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per outlined the results for otolaryn-
gology (head and neck). The areas of
image/guidance, surgical simulation,
and patient-specific modeling demon-
strate the role of advanced fabrica-
tion technology. The study examined
products in skull surgery, sinus sur-
gery, and maxillofacial reconstruction
Other example use : Ophthalmologic
Microsurgery -Surgery Prototype to
Diagnose Appendicitis -Endoscopic
Surgical Stapler

Rapid Prototyping

With the demand for cosmetic or
other surgical procedures rising, in-
novators have many opportunities to
invent new products, either just a part
of a device or product or the whole
thing. Prototyping services are essen-
tial partners in the development pro-
cess as they provide comprehensive
services and multiple technologies
to bring a product to market. Ronan
Ye, a manager at 3E Rapid Prototyp-
ing, shares his insight on this “We are
seeing much more demand for these
products in healthcare and in the au-
tomotive industry here in China. We
definitely anticipate this demand to
keep growing.”

As medicine is a global market and
the Asian market is an active consum-
er of cosmetic procedures, a proto-
typing company in Asia is a definite
advantage. China’s manufacturing
sector offers machining, injection
molding, and vacuum casting, among
other technologies. The new gener-
ation of Chinese manufacturers has
established quality control systems
and worked with international clients.
They complete projects quickly, are
competitive in price, and have raised
the standards for quality workman-
ship. In the rapidly growing personal
medicine movement, a rapid proto-
typer on your side could make all the
difference.

ABOUT THE AUTHOR

:Ronan Ye Ronan Ye is the founder and manag-
ing director of 3E-RP which is one of China’s
leaders in rapid prototyping and 3D printing.
Upon completing his college degree at Guang-
zhou University in International Business with
honors, Ronan has been heavily involved in
China’s fast growing rapid prototyping and
manufacturing industry. He really has grown up
in and with the industry here in China learning
about it at a young age. Hence, his knowledge
of the overall industry is second to none and
hence why many global companies like BMW,
VW, and Lamborghini rely on his technical as
well as design expertise.
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Exploreing 3-D printing for oral,
dental tissue engineerin

Source:International & American Associations for Dental Research
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Summary:A case report has been released on the first application of a 3-D print-
ed scaffold for periodontal tissue engineering in a human patient, along with a
review of 3-D printing for oral and craniofacial tissue engineering. Today, the
International and American Associations for Dental Research (IADR/AADR)
published a case report on the first application of a 3D printed scaffold for perio-
dontal tissue engineering in a human patient, along with a review of 3D printing
for oral and craniofacial tissue engineering. These papers are published in the
latest clinical supplement to the Journal of Dental Research, which encompasses
all areas of clinical research in the dental, oral and craniofacial sciences, and
brings emerging contributions in discovery and translational science to clinical
application for the healthcare community.In the case report titled “3D Printed
Bioresorbable Scaffold for Periodontal Repair,” researchers Giulio Rasperini,
Sophia P. Pilipchuk, Colleen L. Flanagan, Chan Ho Park, Giorgio Pagni, Scott
J. Hollister and William V. Giannobile provide the first reported human case of
treatment of a large periodontal osseous defect with a 3D printed, bioresorbable,
patient-specific, polymer scaffold and signaling growth factor. A patient diag-
nosed with severe destruction of periodontal tissues presented for treatment to
preserve his dentition. The treated site remained intact for 12 months following
therapy but failed at 13 months. Although this case was unsuccessful long term,
the authors believe the approach warrants further study on how 3D printing can
be implemented for the reconstruction of dental and craniofacial anomalies.In a
review titled “3D Bioprinting for Regenerative Dentistry and Craniofacial Tissue
Engineering” reviewers Fabian Obregon, Cedryck Vaquette, Saso Ivanovski, Di-
etmar Hutmacher and Luiz Bertassoni describe different 3D bioprinting methods.
They also summarize how different classes of biomaterials (polymers, hydrogels,
ceramics, composites and cell-aggregates) may be utilized for 3D biomanufac-
turing of scaffolds, as well as craniofacial tissue analogues.Story Source:

The above post is reprinted from materials provided by International & American
Associations for Dental Research. Note: Materials may be edited for content and
length.

Journal Reference: Fabian Obregon, Cedryck Vaquette, Saso Ivanovski, Dietmar Hutmacher and Luiz Ber-
tassoni. 3D Bioprinting fo r Regenerative Dentistry and Craniofacial Tissue Engineering. Journal of Dental
Research, June 2015
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3D PRINTING

Drill Guides for Dental Surgery

3D printing in dentistry
A special file Edited by
Dr. Hisham Burhani
Editor in Chief

Sarah Anderson Goehrke 3D Printing, 3D Software, Health 3D Printing

Dental surgery: it’s one of few thoughts that can be guaranteed to spook just about anyone. And if you need to have oral sur-
gery, I’d be willing to bet you want to be sure your dentist has done all the necessary work to ensure that the procedure goes
.exactly as intended — and that all comes down to planning and preparation

One of the best ways to ensure a perfectly orchestrated procedure is with the use of the proper tools before, during, and after
it’s performed. Dental implants must be inserted very precisely; there isn’t exactly extra wiggle room in a space as small as
.the mouth for an “I guess that’s close enough” type of fit

3Shape, a Copenhagen-based firm that focuses on developing and marketing 3D scanners and CAD/CAM software, offers

the latest in high-tech solutions to the dental industry. Their 3Shape Implant Studio software provides an integrated platform
through which dentists are able to precisely design dental implants and, drill guides. Drill guides, as their name suggests,
demonstrate precisely where drilling is to be done, directing the actual procedure to be performed in a predictable and speedy
manner, which is important to both
.doctor and patient

These drill guides are now able to
provide for an even faster and more
precise experience, including the
time it 3D printed drill guides. En-
vistionTEC, with corporate head-
quarters in Germany and a US HQ
site in Dearborn, Michigan, is now
able to produce drill guides de-
signed on 3Shape Implant Studio
using their Perfactory Micro DGP
(Drill Guide Printer) takes to create
them, thanks to 3D printing. 3Shape
has teamed up with EnvisionTEC,
which offers professional-grade 3D
printing solutions across a variety of
applications
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We are very pleased to offer our dental and dental lab cus-
tomers a proven solution for manufacturing surgical guides
now using the EnvisionTEC Micro DGP combined with
3Shape’s Implant Studio software,” said Doug Statham,
Director of Dental Channel Sales in North America, En-
visionTEC, “a solution that combines the latest products
from two leading providers in digital dentistry, forming a
“powerful and affordable manufacturing tool

STL models of the drill guides are produced using Implant
Studio software, then 3D printed using the Micro DGP
equipment with Clear Guide material. This means of pro-
duction reduces costs associated with traditional means of
subtractive manufacturing, as we’ve been seeing in appli-
cations across the board. The Micro DGP 3D printer is, by
design, an easy-to-use desktop machine intended for plug-
.and-print usage and including automatic self-calibration
EnvisionTEC Micro DGP and its Clear Guide Materials”
have created a successful integration with our Implant Stu-
dio software,” noted 3Shape’s Vice President of Orthodon-
tics and Implantology, Allan Junge Hyldal. “The seamless
integration enables more and more dental professionals to
take advantage of precision-printed drill guides during im-
plant procedures. Drill guides that are produced accurately
“.and at a cost-effective price

Dental Medium ¢liwY! b & sl Vol . 24 No.2.2016

Ol Gl B ) A5G Aol

3shape A4S 3é (o & sida o gl
sk A EnvisionTEC 484
Lol o Balad ala ) SN jaad) AL

A8 ebiliwl b 0L aSTY e b0 Y Sl b § s ] dalon S 13)
skl gl e Ml Olelyz] pwd O olasdd Lo yg sl JosYl gaazms oL
AoVl dusdl usys <Ly Jod dwlib] Oilsall Jloasiuls . dlocedl g badasallS
lazbioy ) el dolune el 1105 . Lgaline 4805 Oludl dsy) JLsd) Sed
- el

Oloalkl Gr5439 29h3 e 5-S7L (o-lassS @ Layies) Ishape 45,5 s dls
Lz lsiSl & Jsdodl Ll puisy . CAD/CAM Glizmays skl 5% d3sall
Lol delial M)

RIFR I ghiuy 415 dais 3Shape implant Studio Oliswy ;3459
Ll dog e o9 dowl Jwo LS ool Jdog « :E:RY) QL_‘;)N Oley) ouad
oo ST Lalng donzliy dsy o g3l Olamds oo A3y iodl oty O oy U
ISt CBg)l 5ds3 s 3)38 Wlo ,amdl 18] Comunl a8 . yas kg Cosdall
< yhod) s Lelda) Cdgll b L 435 jSTo ¢ Ll

& ol ;alls LoT § gyl Layiag ( Envision TEC) Caomeol elJiSs
oy s 5o o] Lol e 8518 Oliiine 03903 Bdmatbl LY
J—J3) Per Factory Micro DEP plaswb Shape Implant Studio 3 Glusey
e=uad Envision TEC dS& =« 3shape 454 Coigled w8y (cdittl dslhall
o degaze e olall 4006 delbll Lsliol Jol>
- OVl 2308 & Slagdat]

§ Dental channel &5 Glews a0 pBliw §95 3L31s
pudy O Tae wsw 0l Envision TEC dJl—sJ) 55 el
84550 Yoo Ll cb ulies bl b 5L
Envision TEC dslb elasaul duoly> ol gad
g3 3shape 458 Olizoy zs 45,Liw Micro DGP
IS G0 8l o Olaiil] Saol i oy S 505
Olgal 1855 Ll Ladyl Glwdl b @ Olassdl adde
- Ushns slaulys s

Implant Olisxay phiseiuly ,dodl DY z3Lé s
RN (:Uéd_“:lg Sl 3% Lol 5,20 @ Studio
J-a gl QY ¢ Blaid) J-Ju) slg6 Micro DGP
il Bluglly das,kl Sl

3D PB.com dxlh e il deal jall A3y delids
3D Printing Dental Surgery Drill Guides
forum thread over at 3DPB.com

14



fdi

Poznan, Poland

Annual World
Dental Congress

iface thE world with a smile!

www.fdi2016poznan.org www.facebook.com/FDI2016POZNAN

Mmira Fusion -

Admira Fusion

AAAAAAAAAAAA

voco

%
0

@\
gmp

BybiLell Slgmiml) @Iledl b Jo¥1 3yLl

sam g oAl I aitus alladl 3 ave 3 Sals Jsl @

S oalitll sgal AbANs (s stway (aaall (e 7V, Y0) AN §yaly (alss

Lo sl wlppiill o alaag e o Ja85 53 54 10 LslasS Jols

Laalally LoleY) Ghliall 3 olaial el b e

0 LIS st bl Llle 35ludy g paals Hlias sueind Ol o

saall Ly sk 33L5as
Looatsihl Bealll olge JS o JlaaiwU plls o

o ) s (e Lo lBI guall ol e 5,8l

VOCO GmbH - Anton-Flettner-StraBe 1-3 - 27472 Cuxhav

Dental Medium ¢liwY! b & sl Vol . 24 No.2.2016

- Germany - Tel. +49 4721 719-0 -

THE DENTALISTS

16



Control group

Cell group

(Gaeladi s som S b alanll s @ sa o J05 1 gus A ) pgd ) LA e gana g idailiall e ganall b aliall 165 ) 534 31 0 deeles @]

ol 3 89 (LsY1 ) a5 12 96 5 3 & vl plasdl syl § 8oL 31 Juss Lyl 0 § (et
bl ol 3o
221535 (PD ) sl Bos ulds M Gkl blid] Lhia J] sl e 552 o o sasll] L))
.1 Jgds (CR) 42Ul

: Ol Lucad

Ol s iy BagBall L) aues gs 556 Buely duedle dliws o dpedadl LISIL Ml 0]
wasdl Il O e 021 sy (650 ! Beabadll ] dsole) Lalel] S5 ol n JLaDY) dmids § (g aed)
& LY el g ¢ dsiladl duedad) LM § Oladle pas 0 J-8 Joor ] gliss il soal e
G & el Ml Ol dalyl 0da § Lgeds Jsmasdl 03 3l UL Oy gbls. Ol ode jo b3 43150
oz LS« sl o dJlmd ooait) sl o AT A 0 w0 o ely 2l oty U3 g Lol dalyll 0de
Wyl polwl e Dlsdlly LYl L) deyo 3yb wyasds L8Me ST 095 dousuch) SYLALI 3y daod
cdacaie 3SI,L s ddlgdis

s ddl=d)) ol
ddlabl Gl geaz (s (1) 035 Jozdl & Llall Glewl) Oluldlly (goyall L5l SLLI UZZ
by ¢ Lyl 858 UM dedlabl GUall (s (T diy by « ol 2l (e QIS Sy e sazkl 5o IS &
el gLyl § 8oLs3)l oz daod o3 . (4 JSa)) (s gazmd] MS § ptasl Tae Dol dsle il gl
e st b "cmmdl” Cosd) Bas Hlade padssly LBl 59, el iel ) Trd 12 56 93 858 & il

.2 Jsuadl p>0.05 dunlidl degambly Ll degamme o ddlas! dIYs CiId 33,8

Pre-surgery Post-surgery 6 months Post-surgery 12 months

S A

Post-surgery 6 months Post-surgery 12 months

Pre-surgery

Fig. 4 Radiographic evidence for bone height increases in the Control group and the Cell group (black arrowheads

points to sites of bone defect in each radiograph)

Dental Medium ¢lis¥! b 8l sl Vol . 24 No.2.2016

19

Aid) aldel) AN gl O

Sl Bl B AN de dad) LAY aladiuly

Al g A gy A2l

Treatment of periodontal intrabony defects
using autologous periodontal ligament stem cells:

a randomized clinical trial

Fa-Ming Chent Li-Na Gaot, Bei-Min Tiant, Xi-Yu Zhang, Yong-Jie Zhang, Guang-Ying Dong, Hong Lu, Qing Chu, Jie Xu, Yang
Yu, Rui-Xin Wu, Yuan Yin, Songtao ShiEmail author and Yan JinEmail author TContributed equally Stem Cell

1186/513287-016-0288-1 © Chen et al. 2016 Research & Therapy20167:33 DOI: 10. sPublished: 19 February 2016

S J5S5in 0g-alshl asl aBs . Ly
dleoat] ddledlly g9doy dodw Hlasy
1 § diasdl Qo] 23w dedad) LM

- obasll
: Gyl

dols 35§ dusedl dubll Copel
LUy ¢ A dsdadl LS plasealy
o pbasll Loty Gosll ) S i
JI Wlgiie dimll § (so5bl puads 852 ¢ o)
Cmas )« LM degase J9Y pie gocno
365 dazobl B3amb] dewi¥ly ddlel )
el 455 Lics gsilll LI § dsdadl LN
degamchl)dil degasas (Bio-Oss ) ggudl
$eod) o amlly Lol Oy o o (Bunlsl]

- e dod! LMsJ! 990 o
dllsb) e gacrh sl B o)l @18 03
bl Lads Glowdl LM 3o LS
geradl 3yby Akl duylokly dgesd
LI Byt ot L] Cnsd 05 « Buezd
bl oS }‘%lbﬂlg yastiuwn JSE3 e
P se JS el (2A JSid)) adipogenic g
2eliiy 0 )] dono Ologlss bl § &l
doasll slyz] 1 59iz diguls SalS o al
Laaghyzdl bl (s aodl) Sy o2l
Lyl Bl dze SLEYI o Sglial jads

2 gseadn)

: Bl
Lmlik] 855 (e T3 12 J> 0oLl o3
Lol JSLEL) (Bus) Suey 839 ety
LJg¥) psbad) Gasial ¢ Ml d e @it
dsy 3Aoed) il o lasll wousd ez Ls
Aol lide O . olzd) Jasdl ol 2)

sl bl gl (e La] Buaiackly dndlel
Labil) Olssdall 2o ol (§ il (ol
65291 slsbly do sl pgshall « L3511 pgslall)
s ol pmuad] @ A o] wue
o dex Yl (e (T Jgo Juzdl s 08,1
Ul Ila L Ui Yl ol yaall
ol e Bl Lusdadl LI 0T e
Pio den- &ysalll by Y LS_i5 wuazws PDL
. tal atiachnent

PDL &5l 4y 30 dossaadl 80801 535
Progenitor dLo¥l Lsd! o J-d8 sue
HLasyl § Lasyad s hadles ol dday,VI G
Jodss Jaisy Ly « }_“)Lo.:.llg"Proliferation
$ dedadl b“}I.oJl &)liwe J< Peuidotium
Ostecblastic, Fibro- S dacws)l docwsdl
Badges BLIYI Bulsag edasdl QLT blastic
Ll ode 0Ly dy Los - (o) ML
G- ousal) oy gilll doewdVl wyuzs s 85003
L el U8 dpleny] 25lS Cuded ud) 2 31))
zdldly oyl Oyledll o gwly ol @
Lulyll g I oyt Cllasiy « sl
Y. doadtkl Olodsll 0dg) 6yl Gaabat
Sgng it Gl Jgor il SLlgN U135
Ol Oluas ] 950 Lo Lkl zwly
W 8Ll dusgh (o, bl e sugs . 8y pasih
Ailbg =n Le yesll Camatio § OB
N

Odl Jso s Olode uog ¥ ol
& wseall it O 5Sg sal)l 3 G
O] Jgo s Wiz a3 9] oLkl ddbazl)
Loy pw dol> dlin O pdlgll (a9 85544l
025 ) o SUl 2, dhalls Oledlsll oig)
894z dwlyly Olegaome due Olun U3
Olaglze 189 s il § 8311 olod]
Wl L2l e Jay i) sgpedl pead 130

Dental Medium ¢lisd! i 8 Jaw sl Vol . 24 No.2.2016

Gl oy gl (2y0 50 L1 L)
dl 6952 s ) Las ) o) @ Ll pa
Oyl a8y pdle 90 83 13] Ol Gl
O3l Gl Ll of dubgll Ologwl
oo 15% luay w85 « Jum=bl 2 Clgdl
o oy § Slodl poashl 4201 GLaRL OS]
Cladl ok S el g ¢ el oo
donall e Lo yiliy udl Jso Laslall gl
ox=5 89,0 Jl o2-b Bl diegiy dulsll
90 gl i) Glad! Bugll o). Jlsd JS iy
Copol adbsgll dayy¥l oe auzs Bole]
ooy 63ly ol gy Lol A i lolly
BIL 46 Le Laegd (e B8 donu] 4336

il pdaslls « Lygtlll day )Vl

Lded 3yb due Gl Jl CBall § Oysb udg
Joo dsll pead) Gla) dodlsh dslxe §
(GTR) doghl donadY) duazs 43 Lg o]
Lol Jualgml) plasetuls (alam mlatlly
8yhall o] U3 mes ¢ gadll JalgsS dla sl
o Ladyis flow Ll dodsawll LMl
Sldsll s les g5 Bilus gs 35)line
sl 3 pasYl es JoalS azs Jaw &
Gossll G OVl o G . daizk] Lot
oo &l e usmy ehamll Gae G (SLLoY))
Oladl LloYl o yhsd Lol g3lsl

o) Jg> gad)

&0 45)Lie GTR &y dome )l LW Laids
Geistlich ) 452 Bio-Oss S eshill 8y
L5z sl i) o taslly g § (pharm
GTR o Ml g €S mog - M) g @
hss Llw Rudimentary Wls |, 3lg2l
Slyshatll CiSla w8 ¢ ddmd Ly o gl
Ledod) L3 Loy L) § ol

18



Mitsiadis TA. Future dentistry: cell therapy meets
tooth and periodontal repair and regeneration. J
Cell Mol Med. 2011;15:1054-65.PubMed Cen-
tralView ArticlePubMed

Seo BM, Miura M, Gronthos S, Bartold PM, Ba-
touli S, Brahim J, et al. Investigation of multipo-
tent postnatal stem cells from human periodontal
ligament. Lancet. 2004;364:149-55.View Article-
PubMed

Dogan A, Ozdemir A, Kubar A, Oygiir T. Assess-
ment of periodontal healing by seeding of fibro-
blast-like cells derived from regenerated periodon-
tal ligament in artificial furcation defects in a dog:
a pilot study. Tissue Eng. 2002;8:273-82.View
ArticlePubMed

Dogan A, Ozdemir A, Kubar A, Oygiir T. Healing
of artificial fenestration defects by seeding of fibro-
blast-like cells derived from regenerated periodon-
tal ligament in a dog: a preliminary study. Tissue
Eng. 2003;9:1189-96.View ArticlePubMed
Nakahara T, Nakamura T, Kobayashi E, Kure-
moto K, Matsuno T, Tabata Y, et al. In situ tissue
engineering of periodontal tissues by seeding with
periodontal ligament-derived cells. Tissue Eng.
2004;10:537-44.View ArticlePubMed

Bruckmann C, Walboomers XF, Matsuzaka K,
Jansen JA. Periodontal ligament and gingival fi-
broblast adhesion to dentin-like textured surfaces.
Biomaterials. 2005;26:339-46.View ArticlePu-
bMed

Yamada Y, Ueda M, Hibi H, Baba S. A novel ap-
proach to periodontal tissue regeneration with
mesenchymal stem cells and platelet-rich plasma
using tissue engineering technology: a clinical
case report. Int J Periodontics Restorative Dent.
2006;26:363-9.PubMed

Yang Y, Rossi FM, Putnins EE. Periodontal regen-
eration using engineered bone marrow mesenchy-
mal stromal cells. Biomaterials. 2010;31:8574-82.
View ArticlePubMed

Yang ZH, Zhang XJ, Dang NN, Ma ZF, Xu L,
Wu JJ, et al. Apical tooth germ cell-conditioned
medium enhances the differentiation of perio-
dontal ligament stem cells into cementum/peri-
odontal ligament-like tissues. J Periodontal Res.
2009;44:199-210.View ArticlePubMed

Ding G, Liu Y, Wang W, Wei F, Liu D, Fan Z,
et al. Allogeneic periodontal ligament stem cell
therapy for periodontitis in swine. Stem Cells.

Table 1 Teeth and baseline

2010;28:1829-38.PubMed CentralView Article-
PubMed

Park CH, Rios HF, Jin Q, Bland ME, Flanagan CL,
Hollister SJ, et al. Biomimetic hybrid scaffolds for
engineering human tooth-ligament interfaces. Bio-
materials. 2010;31:5945-52.PubMed Central View
ArticlePubMed

Washio K, Iwata T, Mizutani M, Ando T, Yamato
M, Okano T, et al. Assessment of cell sheets de-
rived from human periodontal ligament cells: a
pre-clinical study. Cell Tissue Res. 2010;341:397—
404.View ArticlePubMed

Tsumanuma Y, Iwata T, Washio K, Yoshida T,
Yamada A, Takagi R, et al. Comparison of differ-
ent tissue-derived stem cell sheets for periodontal
regeneration in a canine 1-wall defect model. Bio-
materials. 2011;32:5819-25.View ArticlePubMed
Bright R, Hynes K, Gronthos S, Bartold PM. Per-
iodontal ligament-derived cells for periodontal re-
generation in animal models: a systematic review.
J Periodontal Res. 2015;50:160-72.View Article-
PubMed

d’Aquino R, De Rosa A, Lanza V, Tirino V, Laino
L, Graziano A, et al. Human mandible bone defect
repair by the grafting of dental pulp stem/progen-
itor cells and collagen sponge biocomplexes. Eur
Cell Mater. 2009;18:75-83.PubMed

Feng F, Akiyama K, Liu Y, Yamaza T, Wang TM,
Chen JH, et al. Utility of PDL progenitors for in
vivo tissue regeneration: a report of 3 cases. Oral
Dis. 2010;16:20-8.PubMed CentralView Article-
PubMed

McAllister BS. Stem cell-containing allograft
matrix enhances periodontal regeneration: case
presentations. Int J Periodontics Restorative Dent.
2011;31:149-55.PubMed

Kitamura M, Nakashima K, Kowashi Y, Fujii T,
Shimauchi H, Sasano T, et al. Periodontal tissue
regeneration using fibroblast growth factor-2: ran-
domized controlled phase II clinical trial. PLoS
One. 2008;3:¢2611.PubMed CentralView Article-
PubMed

Kitamura M, Akamatsu M, Machigashira M, Hara
Y, Sakagami R, Hirofuji T, et al. FGF-2 stimulates
periodontal regeneration: results of a multi-center
randomized clinical trial. J Dent Res. 2011;90:35—
40.View ArticlePubMed

de Molon RS, Morais-Camillo JA, Sakakura CE,
Ferreira MG, Loffredo LC, Scaf G. Measurements

Control group

Sex (n) 21
Male (n) 6
Female (n) 15
Age (years, mean + SE) 30.04+7.90
CAL (mm, mean =+ SE) 528+ 1.60
BDD (mm, mean =+ SE) 7.19+187
PD (mm, mean + SE)
Facial 568+ 159
Lingua (palatal) 5.86+143

GR (mm, median (interquartile range))
Facial 033 (1.0)
Lingua (palatal) 033 (0.83)

Cell group p value

20 0.134°

2

18

26.05 + 444 0.053°

5154152 0.795°

720+ 265 0.990°

6434192 0.185°

6.25+136 0373°
0692°
0320°

2Fisher’s exact probability test; ®independent group t test; “Mann-Whitney test.
BDD bone-defect depth, CAL clinical attachment levels, GR gingival recession,

PD probe depth, SE standard error

Dental Medium ¢lis¥! b 8l sl Vol . 24 No.2.2016

of simulated periodontal bone defects in inverted
digital image and film-based radiograph: an in
vitro study. Imaging Sci Dent. 2012;42:243-7.Pu-
bMed CentralView ArticlePubMed

Hynes K, Menicanin D, Gronthos S, Bartold PM.
Clinical utility of stem cells for periodontal regen-
eration. Periodontol 2000. 2012;59:203-27.View
ArticlePubMed

Yoshida T, Washio K, Iwata T, Okano T, Ishikawa
I. Current status and future development of cell
transplantation therapy for periodontal tissue re-
generation. Int J Dent. 2012;2012:307024.PubMed
CentralView ArticlePubMed

Daley GQ, Scadden DT. Prospects for stem cell-
based therapy. Cell. 2008;132:544-8.View Article-
PubMed

Chen FM, Zhao YM, Jin Y, Shi S. Prospects for
translational regenerative medicine. Biotechnol
Adv. 2012;30:658-72.View ArticlePubMed

Lalu MM, Mclntyre L, Pugliese C, Fergusson D,
Winston BW, Marshall JC, et al. Safety of Cell
Therapy with Mesenchymal Stromal Cells (Safe-
Cell): a systematic review and meta-analysis of
clinical trials. PLoS One. 2012;7:e47559.PubMed
CentralView ArticlePubMed

Volponi AA, Pang Y, Sharpe PT. Stem cell-based
biological tooth repair and regeneration. Trends
Cell Biol. 2010;20:715-22.View ArticlePubMed
Traini T, Valentini P, Iezzi G, Piattelli A. A his-
tologic and histomorphometric evaluation of
anorganic bovine bone retrieved 9 years after
a sinus augmentation procedure. J Periodontol.
2007;78:955-61.View ArticlePubMed

Gantes B, Martin M, Garrett S, Egelberg J. Treat-
ment of periodontal furcation defects. (II). Bone
regeneration in mandibular class II defects. J Clin
Periodontol. 1988;15:232-9.View ArticlePubMed
Mellonig JT. Histologic and clinical evaluation of
an allogeneic bone matrix for the treatment of per-
iodontal osseous defects. Int J Periodontics Restor-
ative Dent. 2006;26:561-9.PubMed

Chen FM, Liu X. Advancing biomaterials of hu-
man origin for tissue engineering. Prog Polym Sci.
2016;53:86-168.

Kaigler D, Pagni G, Park CH, Braun TM, Holman
LA, Yi E, et al. Stem cell therapy for craniofacial
bone regeneration: a randomized, controlled feasi-
bility trial. Cell Transplant. 2013;22:767-77.Pu-
bMed CentralView ArticlePubMed

Padial-Molina M, O’Valle F, Lanis A, Mesa F,
Dohan Ehrenfest DM, Wang HL, et al. Clinical
application of mesenchymal stem cells and novel
supportive therapies for oral bone regeneration.
Biomed Res Int. 2015;2015:341327.PubMed Cen-
tralView ArticlePubMed

Copyright

© Chen et al. 2016

Abbreviations
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GCP: Good Clinical Practice
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GTR: Guided tissue regeneration
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PD: Probing depth

PDL: Periodontal ligament

PDLSC: Periodontal ligament stem
cell
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Fig. 2 Cell isolation, characterization and surgery. A The impacted third molar of patients was extracted and subjected to cell isolation and cell

characterization for cell colony-forming ability and osteogenic/adipogenic differentiation. B The production of cell sheet/scaffold transplants and
;in vivo transplantation, including: (a) cell sheet formation; (b) Bio-Oss® particulates; (c) cell sheet/scaffold transplants; (d) exposure of bone defects
e) placement of transplants; and (f) closure of the flap)

Table 2 Bone-defect depth with time (the distance from the deepest part of the defect to the cementoenamel junction of the

tooth in mm, mean + standard error)

No. of teeth Baseline 3 months 6 months 12 months F value p value
Control group 21 7.19+£1.87 481+193 511153 480+ 141 0.11 0.742°
Cell group 20 720+ 265 489+173 461+£187 449+203
“Repeated-measures analysis of variance
Table 3 Changes in clinical examination indices over time (mm, mean + standard error)
No. of teeth Baseline 3 months F value p value
CAL
Control group 21 528+ 1.60 507 +£148 0817 0371°
Cell group 20 515+152 442+1.19
PD
Control group 21 Buccal 568+ 159 388+0.77 0.962 0.333°
Cell group 20 Buccal 643+£192 3.80+1.03
Control group 21 Lingual or palatal 5.86+143 3.79+0.55 2.191 0.147°
Cell group 20 Lingual or palatal 6.25+1.36 420+ 0.86
GR
Control group 21 Buccal 062 +0.89 1.54+0.96 0.133 0.728°
Cell group 20 Buccal 0.70+1.09 1.28+0.82
Control group 21 Lingual or palatal 0.52+0385 1.38+137 0.012 09157
Cell group 20 Lingual or palatal 0.73+0.87 1.23+092

®Repeated-measures analysis of variance. CAL clinical attachment levels, PD probe depth, GR gingival recession
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145th West Chang-le Road, Xi’an
710032, Shaanxi, People’s Republic
of China). The detailed method is de-
scribed in Additional file 2 (Appen-
dix 3). Bio-Oss® and Bio-Guide®
were purchased from Geistlich Phar-
ma AG (Volhusen, Switzerland).
Both transplants (Bio-oss® only or
Bio-oss®/cell sheets) were freshly
prepared by laboratory researchers
(Fig. 2B a—c). Investigator 3, who
performed the follow-up study, was
kept blinded to the treatment condi-
tions until the study was completed.
For the surgical treatment, Bio-oss®
only (Control group) or Bio-oss®/
cell sheets (Cell group) were admin-
istered only to the bony defect region
(Fig. 2B d—f). Each subject received
a standard initial preparation, includ-
ing oral hygiene instruction, full-
mouth scaling, and root planning
before surgical treatment, in order
to minimize the bacterial insult and
reduce variability between lesions at
baseline. The operations were per-
formed using GCP procedures. A
12-month postoperative follow-up
was performed for each patient.

Safety assessment

A cell safety assessment was per-
formed to detect chromosomal kar-
yotype changes between freshly iso-
lated periodontal ligament stem cells
(PDLSCs) and those obtained from
the cell sheets (the latter underwent
approximately 30-day ex-vivo cul-
tures). The detailed methods are de-
scribed in Additional file 2 (Appen-
dix 3). Complications and adverse
events during postoperative healing
were recorded, and we examined the
extent of adverse event occurrence.
In addition, blood was obtained
from patients preoperatively and at
2 weeks, 3 months and 12 months
postoperatively. Blood examinations
included: (i) a decrease in the white
blood cell count; (ii) an increase in
the red blood cell count; (iii) a de-
crease/increase in the percentage of
neutrophils; (iv) a decrease/increase
in the percentage of lymphocytes; (v)
an increase in blood bilirubin; (vi) a
decrease in blood lactate dehydroge-
nase; (vii) an increase in C-reactive
protein; and (viii) an increase in cre-

atinine phosphokinase. Moreover,
the levels of IgA, IgG, IgM, C3 and
C4 were measured in the serum us-
ing enzyme-linked immunosorbent
assay (ELISA) at the Department
of Clinical Laboratory, Fourth Mil-
itary Medical University School of
Stomatology. At the time of blood
collection, the urine of each patient
was collected and assessed for: (i)
a positive test for glucose/albumin;
(ii) an increase in B-N-acetyl-D-glu-
cosaminidase; and (iii) an increase in
B2 microglobulin.

Efficacy assessment

The main outcome measure in the
study protocol was the rate of in-
crease in alveolar bone height at 3,
6 and 12 months postoperation (pri-
mary outcome). The bone-defect
depth (the distance in millimeters
from the deepest part of the defect
to the cementoenamel junction of the
tooth) was measured as described in
Additional file 2 (Appendix 4) [34].
The clinical attachment level (CAL),
probing depth (PD) and gingival
recession (GR) measured in milli-
meters are generally used to assess
pathology in periodontal disease.
However, these parameters do not
directly assess the efficacy of cells in
periodontal tissue regeneration and
were selected as secondary outcome
measures to ascertain if the cells
caused abnormal periodontal heal-
ing following periodontal surgery.
The methods for the determination
of these parameters at baseline and 3
months postoperation are described
in Additional file 2 (Appendix 4) [32,
33].

Statistics

This study was performed using a
per-protocol analysis. In this anal-
ysis, all of the randomized teeth re-
ceived at least one therapy, but the
teeth that did not receive treatment
were excluded (modified per-pro-
tocol analysis). The last-observa-
tion-carried-forward method was
used for the per-protocol analysis.
The missing data points were input
into the postbaseline follow-up vis-
its from the last observation availa-
ble for each patient. For analysis, we
employed SAS version 8.2 software
(SAS Institute Inc., Carey, North

Dental Medium s s (& b sl Vol . 24 No.2.2016

Carolina, USA). The per-protocol
set analysis was performed for the
primary outcome. The baseline be-
tween-group comparisons in age and
clinical examination indices were
performed using independent group
t tests. The between-group compar-
ison of sex was performed using
the Fisher’s exact probability test.
The changes in clinical examination
indices were tested using a repeat-
ed-measures analysis of variance.
The level of statistical significance
was set at p<<0.05 prior to analysis.
Results

Enrollment and teeth

The flow diagram for the study
is shown in Fig. 3. A total of 48
screened teeth were randomly as-
signed to either the Control group
or the Cell group. However, only 41
teeth received surgery (21 teeth in
the Control group and 20 teeth in the
Cell group). The baseline measure-
ments of the teeth are shown in Table
1. A Fisher’s exact probability test
found no significant between-group
differences in the donors who pro-
vided teeth for randomization and
testing.

Cell culture and surgery

In this trial, patients who had at
least one tooth (e.g., wisdom tooth)
that needed to be extracted due to
impaction or nonfunctional reasons
and agreed to the tooth extraction
were enrolled. Prior to extraction
surgery, at least two independent
assessors concluded that a tooth or
teeth required extraction. The ex-
tracted teeth were used for cell iso-
lation. Only two teeth failed during
the cell isolation step, and the corre-
sponding two patients were excluded
from further study. All of the cells
exhibited colony-forming ability. In
addition, these cells were positive for
the MSC markers STRO-1, CD146,
CD105, CD29, and CD90 and neg-
ative for the hematopoietic markers
CD31 and CD45. The cells were suc-
cessfully differentiated in osteogenic
and adipogenic microenvironments
and subsequently used for cell sheet
production and periodontal surgery
(refer to Additional file 2 (Appendix
3) for more information).

Safety evaluation

23

Postoperative healing occurred with-
out significant problems, and none of
the patients reported any complica-
tions/adverse events other than me-
dium-sized swelling and pain. None
of the pain experienced by patients
required therapy. All of the patients
underwent blood and urine tests pre-
operatively and at 2 weeks, 3 months
and 12 months postoperatively.
Changes in the white/red blood cell
count, percentage of neutrophils/
lymphocytes, and blood bilirubin/
lactate  dehydrogenase/C-reactive
protein/creatinine  phosphokinase
levels were within the clinically ac-
cepted range (no measurement ex-
ceeded its clinical reference value).
Importantly, no significant changes in
IgA, IgG, 1gM, C3 or C4 concentra-
tions were found in the serum of any
of the patients. A urine test showed
that one patient (with one tooth that
received GTR and Bio-o0ss® therapy
without stem cells) was positive for
glucose (this patient was ultimately
not diagnosed with diabetes melli-
tus) and two patients were positive
for albumin (each patient had two
teeth involved in this trial, and one
tooth per patient received cell ther-
apy). No significant changes in uri-
nary P-N-acetyl-D-glucosaminidase
or B2 microglobulin were found for
any of the patients.

Evaluation of efficacy

Patient demographic data and the
baseline measurements of the affect-
ed teeth are shown in Table 1. All of
the treated teeth in both groups ade-
quately recovered following surgery.
There was no loss of treated teeth
during this trial. X-ray examinations
showed significant bone fill in both
groups (Fig. 4). The magnitude of in-
crease in alveolar bone height at 3, 6
and 12 months (bone fill over time)
was determined as the decrease in
the bone-defect depth. Each group
showed a significant increase in
the alveolar bone height over time
(p<0.001). However, no statistical-
ly significant differences were found
between the Cell group and the Con-
trol group (p>0.05) (Table 2). Re-
garding the clinical periodontal pa-
rameters, no statistically significant
differences were found for the in-

creased CAL, PD or GR between the
Cell and Control groups at 3 months
postsurgery (p>0.05) (Table 3).

Conclusions

Stem cell therapy is a promising new
therapeutic avenue that may enable
the regeneration of lost periodontal
tissue, and regenerative dentistry is
at the forefront of the transition from
basic science research to the clinical
reconstructive arena. Although there
are many issues that need to be re-
solved before stem cell therapies
become commonplace, clinicians
should continue to monitor the pro-
gression of these technologies. The
data obtained in this study showed
that autologous PDLSC-based treat-
ment for periodontal intrabony de-
fects was safe; however, more rigor-
ous clinical trials are recommended
to evaluate the efficacy of this thera-
py. Future clinical endeavors in cell-
based periodontal therapy should
identify more suitable scaffolding
materials and define safe and effec-
tive cell dosing procedures based
on well-designed, multicenter, rand-
omized controlled trials.
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Abstract
Background

Periodontitis, which progressively destroys tooth-supporting structures, is one of the most widespread in-
fectious diseases and the leading cause of tooth loss in adults. Evidence from preclinical trials and small-
scale pilot clinical studies indicates that stem cells derived from periodontal ligament tissues are a prom-
ising therapy for the regeneration of lost/damaged periodontal tissue. This study assessed the safety and
feasibility of using autologous periodontal ligament stem cells (PDLSCs) as an adjuvant to grafting mate-
rials in guided tissue regeneration (GTR) to treat periodontal intrabony defects. Our data provide primary
clinical evidence for the efficacy of cell transplantation in regenerative dentistry.

Methods

We conducted a single-center, randomized trial that used autologous PDLSCs in combination with bo-
vine-derived bone mineral materials to treat periodontal intrabony defects. Enrolled patients were randomly
assigned to either the Cell group (treatment with GTR and PDLSC sheets in combination with Bio-oss®)
or the Control group (treatment with GTR and Bio-oss® without stem cells). During a 12-month follow-up
study, we evaluated the frequency and extent of adverse events. For the assessment of treatment efficacy,
the primary outcome was based on the magnitude of alveolar bone regeneration following the surgical

procedure.
Results

A total of 30 periodontitis patients aged 18 to 65 years (48 testing teeth with periodontal intrabony defects)
who satisfied our inclusion and exclusion criteria were enrolled in the study and randomly assigned to the
Cell group or the Control group. A total of 21 teeth were treated in the Control group and 20 teeth were
treated in the Cell group. All patients received surgery and a clinical evaluation. No clinical safety problems
that could be attributed to the investigational PDLSCs were identified. Each group showed a significant
increase in the alveolar bone height (decrease in the bone-defect depth) over time (p<0.001). However, no
statistically significant differences were detected between the Cell group and the Control group (p>0.05).

Conclusions

This study demonstrates that using autologous PDLSCs to treat periodontal intrabony defects is safe and
does not produce significant adverse effects. The efficacy of cell-based periodontal therapy requires further
validation by multicenter, randomized controlled studies with an increased sample size.

Trial Registration

NCTO01357785 Date registered: 18 May 2011.

Keywords

Stem cell-therapy Periodontitis Periodontal regeneration Cell sheet Tissue engineering Translational

medicine

Background

Periodontitis is an inflammatory dis-
case that causes pathological alter-
ations in tooth-supporting tissues,
which can lead to tooth loss if left un-
treated. National surveys have shown
that the majority of adults suffer from
moderate periodontitis, and up to 15
% of the population is affected by
severe generalized periodontitis at
some stage of their lives [1, 2]. The

significant burden of periodontal dis-
ease and its impact on general health
and patient quality of life suggest a
clinical need for the effective man-
agement of this condition [3-5]. The
ultimate goal of periodontal therapy
is the predictable regeneration of the
functional attachment apparatus that
is destroyed by periodontitis, which
involves at least three unique tissues,
including the cementum, periodontal
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ligament (PDL), and alveolar bone.
To date, several regenerative proce-
dures have been developed in an at-
tempt to treat periodontitis, including
guided tissue regeneration (GTR),
bone graft placement, and the use
of bioactive agents, such as growth
factors (reviewed in [5-8]). Howev-
er, the current therapeutic techniques
used either alone or in combination
have limitations in producing com-
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plete and predicable regeneration,
especially in advanced periodontal
defects. In these cases, remaining
deep intraosseous defects following
periodontal therapy are high-risk
sites for the further progression of
periodontitis (reviewed in [9-11]).
According to histological evidence,
the GTR technique combined with
grafting materials, such as Bio-oss®
(Geistlich Pharm. AG, Volhusen,
Switzerland) and autologous bone,
is partially effective at treating perio-
dontal defects; however, the current-
ly available GTR-based therapies
remain rudimentary and show poor
clinical predictability (reviewed in
[7, 8, 11]). Recent advances in stem
cell biology and regenerative med-
icine have enabled the use of cell-
based therapy in periodontal diseases
(reviewed in [5, 12]). To date, a large
number of studies have indicated
that ex vivo-manipulated stem cells
derived from either bone marrow or
the PDL can be used in conjunction
with different physical matrices (au-
tografts, xenografts, allografts, and
alloplastic materials) to regenerate
periodontal tissues in vivo (reviewed
in [13-15]).

Although controversy remains re-
garding which tissues provide the
most appropriate donor source for
cell 1solation, there is evidence that
the cells of PDL tissues have the ca-
pacity to form a complete periodon-
tal attachment apparatus (reviewed
in [13-15]). The regenerative ca-
pacity of the PDL is attributed to a
few progenitor cells within the PDL
that maintain their proliferation and
differentiation potential; thus, regen-
eration of the periodontium depends
on the participation of these mesen-
chymal stem/stromal cells (MSCs)
(reviewed in [5, 12, 13]). PDL-de-
rived progenitors are committed to
several developmental lineages, i.e.,
osteoblastic, fibroblastic and ce-
mentoblastic [16], which suggests
that these cells are capable of regen-
erating multiple periodontal tissues.
Indeed, positive preclinical results
have been achieved in a wide range
of in vitro and in vivo models [17—
28]. The next phase of study requires

the clinical application of these ad-
vanced therapies. Worldwide, perio-
dontitis remains highly prevalent and
leads to a loss of the affected teeth.
This disease threatens the quality of
life of the middle-aged population as
far as oral functioning is concerned.
Unfortunately, no current clinical
periodontal treatments can heal the
defects in the affected region or re-
generate lost periodontal tissue to a
normal structure and functionality. It
is clear that there is a clinical need
for such treatments and a vast patient
demand. Importantly, several groups
have commenced small-scale pilot/
feasibility studies in humans [21,
29-31]; thus, there is now sufficient
information to support endeavors to
move cell-based periodontal thera-
py into the clinical arena. We estab-
lished a clinical protocol to further
test the safety, feasibility, and po-
tential efficacy of stem cells for the
treatment of periodontal deep intra-
osseous defects.

Methods

Study design

This study had a randomized design
involving one dental facility (Trans-
lational Research Center, School of
Stomatology, Fourth Military Med-
ical University) and was conducted
in compliance with Good Clinical
Practice (GCP) guidelines accord-
ing to the schedule shown in Fig. 1.
This clinical trial, including the re-
cruitment of subjects, was performed
from 1 June 2011 to 30 December
2013, and the study was complet-
ed at the end of 2014 with a 1-year
follow-up of the patients. The study
protocol for this trial is provided in
Additional file 1.

The flow chart of the trial describes
the selection, randomization, treat-
ment and follow-up process. A phy-
sician (Investigator 3) performed
the follow-up examination of the
patients and remained blinded to the
treatment conditions until the clini-
cal trial was completed. GTR Guided
tissue regeneration

Ethics

This study was approved by the
ethical committees of the School
of Stomatology, Fourth Military
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Medical University (2011-02) and
is registered with the ClinicalTri-
als.gov database (reference no.
NCTO01357785). This study was con-
ducted according to the Declaration
of Helsinki, and all recruited patients
consented to participate in this trial
and contribute their trial data for non-
commercial purposes. The protocol
of this trial was externally reviewed
and approved by an anonymous in-
dependent ethical review committee
to ensure no serious ethical concerns.
Patients, enrollment and randomiza-
tion

Patients with periodontitis visiting
our dental institution were request-
ed to participate in the study. In
compliance with GCP guidelines,
prospective patients who provided
written informed consent underwent
clinical inspection and an oral cavity
diagnosis. We selected subjects who
satisfied the inclusion and exclusion
criteria (recorded as the date of re-
cruitment). The majority of these
criteria were used in previous similar
periodontal clinical trials [32, 33].
The inclusion and exclusion criteria
and methods for randomization are
provided in Additional file 2 (Appen-
dices 1 and 2).

Study products and interventions
The third molars of the patients in
the Cell group were extracted and
subjected to cell isolation and trans-
plant production according to the
Good Laboratory Practice and Good
Manufacturing  Practice (GMP)
guidelines. The cells were assessed
for cell colony-forming ability and
osteogenic/adipogenic  differentia-
tion (Fig. 2A). Prior to the extraction
surgery, at least two independent
assessors concluded that a tooth (or
teeth) extraction was required due
to impacted or nonfunctional rea-
sons. The methods for cell isolation
and characterization are presented in
Additional file 2 (Appendix 3). The
PDL cell sheets obtained from the pa-
tient’s own tooth/teeth (see inclusion
criteria) were produced using the
Good Laboratory Practice and GMP
guidelines using a standardized pro-
cedure in the Research and Develop-
ment Center for Tissue Engineering
(Fourth Military Medical University,
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supraclavicular lymph nodes sug-
gests lung cancer, esophageal cancer,
breast cancer, or stomach cancer, and
careful examination of the gastro-
intestinal tract is considered neces-
saryl)

In head and neck cancer, local treat-
ment such as surgical resection, ra-
diotherapy, or chemotherapy is the
preferred option once a primary le-
sion of the alimentary system has
been ruled outl)

In the present case, there was a large
lymph node metastatic tumor in
the left cervical region. Full-body
screening, including endoscopy was
performed, but no primary lesion
was identified, so treatment was car-
ried out for head and neck cancer.
CCRT 1is considered the standard
treatment in such cases, where radi-
cal surgery is impossible because the
tumor is accompanied by constric-
tion of the left internal jugular vein
and infiltration of the internal carotid
artery.

Induction chemotherapy is not con-
sidered a standard treatment. At this
department, however, it is our poli-
cy to select IC followed by radical
surgery and CCRT in unresect able
cases or cases of advanced localized
stage III/IV cancer in which there
would be a notable functional disor-
der as a result of resection. Radical
surgery may also sometimes be car-
ried out after CCRT.

A number of reports have suggest-
ed that TPF is superior to PF (cis-
platin, 5 fluorouracil) as IC before
CCRT5,7,8) . Few reports, however,
have directly compared IC followed
by either radiotherapy or CCRT with
standard CCRT alone 3) , and while
at the present time TPF is preferred
to PF as the IC regimen, the efficacy
of IC itself remains uncertain. More-
over, the optimum TPF regimen for
IC remains to be established in terms
of dose and number of administra-
tions. At this department, TPF is ad-
ministered at 75mg/m2doce-taxel,
100mg/m2cisplatin, and 1,000mg/
m25-fluorouracil on the basis of
the schedule used in Western coun-
tries6).Katori et al. recommend 60
mg/m2doce-taxel, 70mg/m2cispla-
tin, and 750mg/m2 5-fluorouracil
for TPF as a schedule that will allow
dose-limiting toxicities to be avoid-
ed and a good response rate2). Fur-
thermore, in Western countries, TPF
comprises 60-95mg/m 2 docetaxel,

75-100 mg/m2 cisplatin, and 700—
1,000 mg/m2 S-fluorouracil, with
the dose of each drug, the number
of administrations, and the route of
administration varying among differ-
ent facilities. Further investigation is
needed, therefore, to establish theop-
timum schedule.

Although six years have passed since
surgery, the site of the primary le-
sion in the present patient remains
to be identified. Swift treatment is
essential in the event of its detec-
tion. Therefore, the patient is still
undergoing multilateral follow-up
including PET-CT and MRI at this
department and the Departments of
Oncology and Otorhinolaryngology
to ensure a timely response should it
eventually be detected.
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Table 1 Summary of induction chemotherapy

regimen 1
DTX 130 mg/body (75 mg/m’/day) O
CDDP 180 mg/body (100 mg/m’/day) O

5FU 1,750 mg/body (1,000 mg/m’/day) @) @) O @)
DTX: Docetaxel, CDDP: Cisplatin, 5-FU: 5-fluorouracil

2 3 4 5 6 7 (day)

Table 2 Course of concurrent chemoradiotherapy

#1 #2 #2 #2
1 22 29 36
. | | | | * (days)
1 10 20 30 40 45
<> <« «—> <—> <« D <>
1-4 7-12 14-19 21-25 28-32 35-39 42-45

Day 1: CDDP 170 mg/body (100 mg/m?®/day)
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Fig. 7 MR imaging following CCRT Round tumor with high signal inten-  Fig.9 Histopathological findings A 1-cm necrotic focus was found where
sity observed in left cervical region, but clear improvement evident.  tumor was believed to have been; infiltration of multinucleated giant cells
was found around this site, but no vestigial tumor cells.

Day 22: CBDCA 180 mg/body (Auc2) +PTX 50 mg/body (30 mg/m*/day)
Day 29: CBDCA 180 mg/body +PTX 50 mg/body

Day 36: CBDCA 180 mg/body +PTX 50 mg/body

#1: CDDP, #2: CBDCA +PTX, <«—> : external irradiation

CBDCA: Carboplatin, PTX: Paclitaxel

and slight bone marrow suppression
were found, but receded with the use
of antiemetics, steroids, and granulo-
cyte colony-stimulating factor. At the
end of the three IC cycles, the swell-
ing in the cervical region showed
reduction, although redness of the
skin still persisted in the left cervical
region. T2-weighted MRI cross-sec-
tional images revealed a tumor with
high and low intensity signals in the
dorsal area of the left sternocleid-
omastoid muscle, but it was clearly
smaller than at pretreatment (Fig. 5).
The CCRT commenced in late Oc-
tober 2007, roughly three weeks fol-
lowing the end of the three IC cycles.
The doses and schedule are shown
in Table 2. Radiosurgery comprised
bilateral prophylactic irradiation of
the cervical region and supraclavic-
ular lymph nodes 35 times over 45
days to a total dosage of 50Gy to-
gether with 70 Gy irradiation of the
left cervical tumor mass. Initially,
three, three-week cycles of cisplatin
in conjunction with irradiation were
scheduled. However, renal impair-

ment was found at the end of the
first cycle of cisplatin, so this was re-
placed from the second cycle onward
with a multidrug regimen compris-
ing carboplatin and paclitaxel to be
administered every week. No severe
renal impairment was found follow-
ing the change. Side effects such
as bone marrow suppression were
slight, and the symptoms improved.
At the end of CCRT, the swelling and
red-ness in the left cervical region
had disappeared, with only scabs
due to the effects of radiation der-
matitis remaining. PET-CT showed
a post-chemoradiotherapy decline
in the SUV value compared with at
pretreatment to 2.24, indicating an
improvement (Fig. 6).

MRI showed only a round tumor
mass with high signal intensity of
less than 10 mm in the left cervical
region, and while it was somewhat
biased toward the common carotid
artery, tumor infiltration of the blood
vessels had disappeared (Fig. 7). At
this point, the tumor was in a state of
almost complete remission, but rad-
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ical surgery was scheduled as there
was residual tumor mass. In late Jan-
uary 2008, tracheotomy was carried
out followed by radical left neck
dissection and reconstruction using
a D-P flap under general anesthetic.
Reconstruction using a D-P flap was
necessary because the cervical skin
directly above the tumor was resect-
ed. The common carotid artery and
the tumor mass, which had become
scarred as a result of the treatment,
had coalesced, and this was resected,
with the vascular wall of the com-
mon carotid artery being conserved
(Figs. 8A-D). Pathological examina-
tion of the resected specimen showed
no vestigial tumor tissue or lymph
nodemetastasis (Fig. 9).
Postoperative healing was favorable,
and at six years postoperatively, no
reoccurrence of the tumor has been
found.

Discussion

Some 3-5% of all malignant solid tu-
mors are diagnosed as CUPs, and 5%
of these are SCCs4)The diagnosis in
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Fig.8 Intraoperative findingsA:Subm axillary transverse incision and wave-like vertical incision made directly above
tumor, avoiding anteroposterior approach. B:Reection, including skin directly above tumor, carried out in accord-
ance with classical neck dissection. C:Followin g neck dissection, with residual tumor resected. D: Excised tissue.

CUP is often poor. However, Yoshii
et al. reported that they were able to
carry out neck dissection in 13 out
of 15 (86.7%) cases of metastatic
carcinoma of the cervical region of
unknown primary; and it was also
noted that two of four unresectable
cases treated with CCRT became re-

sectable, leading to an improvement
in prognosis after subsequent neck
dissection9) The same course was
observed in the present study: radical
surgery was initially judged impos-
sible, but the tumor showed a clear
reduction in size following IC and
CCRT, allowing neck dissection to

Dental Medium ¢lisd! i 8 Jaw sl Vol . 24 No.2.2016

be performed, which appears to have
contributed to an improvement in the
prognosis. The histopathological ap-
pearance of

SCC with upper and middle cer-
vical lymph node metastases only
suggests head and neck carcinoma;
metastasis to the lower cervical or
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Case Report

Case of Cervical Carcinoma of Unknown Primary
Treated Through Multidisciplinary Approach

Satoru Ogane", Homare Kawachi21, Norio Onoda21, Shuuichi Nishikubo?21,
Hidetoshi Tamura2 and Takahiko Shibahara"

Abstract

Carcinoma of unknown primary (CUP) is where the primary site remains unidentified even though
metastases are present, and accounts for 3-5% of all human malignancies.

Here, we report a multidisciplinary approach to the treatment of a squamous cell CUP occurring in
the left cervical region. Following radical surgery for carcinoma of the colon, swelling occurred in
the left cervical region in a 59-year-old man. The results of an incisional biopsy indicated a diag-
nosis of squamous cell carcinoma (SCC), and he was referred to our department for examination.
The primary carcinoma was not identifiable despite an extensive diagnostic workup including a
physical examination, fiberoptic endoscopy, computed tomography, magnetic resonance imaging,
and fluorodeoxyglu-cose F18 positron emission tomography, resulting in a diagnosis of an SCC of
unknown in the cervical region. The patient was initially treated with three cycles of docetaxel 75
mg/nr/day, cisplatin I00mg/mVday, and 5-fluorouracil .000Omg/mVday as induction chemotherapy.
This was followed by concurrent chemoradiotherapy (cisplatin 30 mg/m2/day, 70 Gy) and neck
dissection. Subsequent pathological examination revealed no vestiges of the tumor. The patient has
remained free from recurrence and metastasis for 6 years.

Key words: Carcinoma of unknown primary—Induction chemotherapy— Concurrent chemoradi-
otherapy—TPF—Head and neck
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Fig. 3 PETCT at first examination (frontal section) Abnormal accu-  Fig.4 MR imaging (T1-weighted, A: transverse section, B: coronal

mulation observed in left cervical region. section) Tumor with internal necrosis (low signal intensity at center
of mass on MRI) observed in left cervical region.
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Introduction

Carcinoma of unknown primary
(CUP) is vical region is reported.
defined as a metastatic tumor for
which no primary lesion can be de-
tected despite clinically thorough
full-body, screening and follow-up
observation41. The prognosis is usu-
ally poor and it is a difficult disease
to treat.

A case of squamous cell carcinoma
(SCC) of unknown primary occur-
ring in the left cervical region is re-
ported.

Case Report

A 59-year-old man underwent radical
surgery for carcinoma of the descend-
ing colon (adenocarcinoma, carcino-
ma in adenoma) at Kameda General

Hospital in August 2006. Stage I1Ib
was diagnosed due to lymph node
metastases, and six cycles of UFT/
UZEL were administered over four
weeks with one-week rest as sup-
plementary chemotherapy starting
November 2006. Swelling of the left
cervical region was found following
the end of chemotherapy, and given
the possibility of metastasis, an aspi-

Lad ol Wl 93 Ol plizl S5z deisl) gbyk) Lo il paseill o
il pamdll @dSs b Al el SIS Squamous cell carcinoma SCC
Al W (e 52T 53 8l ol gasd) Ol pdl 3529 dimpat)] Ol zblil (g2,
Fig. 1 Pathological examination of biopsy Invasion of SCC was

found in fibrous tissue. Pathological examination of resected
specimen revealed no adenocarcinoma or other cancer cells
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Fig.5 MR imaging after IC (coronal section T2-weighted) Tumor
showed reduction in size after IC.

ration smear was carried out under
local anesthesia in June 2007. The
cytodiagnosis was class V. Biopsy
under general anesthesia was carried
out in July 2007, and SCC was diag-
nosed (Fig. 1). The patient was then
referred to us at the Department of
Oral and Maxillofacial Surgery for
treatment of cancer of the left cer-
vical region in August 2007. Present
condition: External findings in the
oral cavity revealed a sessile, tender
tumor accompanied by reddening of
the skin in the left cervical supracla-
vicular region (Figs.2A, B). Internal
findings revealed no organic changes
or abnormalities. A PET-CT revealed
that an abnormal accumulation in the
left cervical region was a tumor
80x72mm in size with a standard-
ized uptake value (SUV) of 15.67
(Fig. 3). No other areas of abnormal
accumulation or fine nodular opaci-
ties indicating metastases to the lung
field were found.

The results of MRI suggested that
the tumor was necrotic internally
and that it was putting pressure on
the left internal jugular vein, causing
constriction, and had infiltrated the
internal carotid artery (Figs. 4A, B).
Clinical diagnosis: SCC of unknown
primary.

Treatment and progression: The De-
partments of Oncology, Gastroen-
terology, and Otorhinolaryngology
were requested to assist in searching
for the primary lesion. Despite an
extensive diagnostic workup includ-
ing PET-CT, thoracoabdominal CT,
craniocervi cal CT, gastrointestinal
tract endoscopy, abdominal ultra-
sound, nasal cavity examination,
pharyngeal endoscopy, and oral cav-
ity examination, no primary tumor
was found in the craniocervical or
any other region. The cervical region
tumor was therefore diagnosed as a
left cervical SCC of unknown prima-
ry. Radical surgery was judged diffi-
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Fig.6 PETCT following CCRT (frontal section) Clear improve-
ment, with almost complete disappearance of abnormal accumula-
tion in left cervical region.

cult because the tumor was accompa-
nied by pressure on, and constriction
of, the left internal jugular vein and
infiltration of the internal carotid ar-
tery. The initial treatment plan was
therefore induction chemotherapy
(IC) followed by concurrent chemo
radiotherapy (CCRT), with subse-
quent radical surgery if feasible fol-
lowing an evaluation of the results.

Treatment commenced in late Au-
gust 2007 on an inpatient basis with
an IC regimen comprising docetaxel,
cisplatin, and 5-fluorouracil (TPF).
The doses and schedule are shown
in Table 1. Three, three-week cy-
cles were administered. In each cy-
cle, intravenous drips in the order of
docetaxel, cisplatin, and 5-fluoro-
uracil were administered on the first
day, and then 5-fluorouracil by intra-
venous injection until the fourth day.
Side effects attributable to the an-
ti-cancer drugs such as nausea and
other gastrointestinal symptoms
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THE QUALITY OF ESTHETICS = =

Powered by Ivaclar Vivadent

-

INTERNATIONAL EXPERT SYMPOSIUM T e

-

The symposium is entitled “Modern restorative dentistry: technology and esthetics”. The program features 13 interna-
tionally well-known speakers who will be talking about integrated practice-laboratory concepts and esthetic dentistry and
presenting their latest study results. Current trends and developments will also be addressed. The lectures and presentations
will be based on the latest research findings. What is more, the speakers will provide insight into their work at universities
and in dental practices. Prof. Jaime A. Gil from the University of Bilbao (Spain) will act as the chair and facilitator of the
Expert Symposium.

Early-bird discount for bookings made before 13 May

Bookings for the symposium can be made at http://www.ivoclarvivadent.com/ies2016. Participants who register before

13 May 2016 will be given a discount of 25 percent. The congress will be conducted in Spanish and English. The lectures
will be simultaneously translated into German, English, French, Italian, Spanish and Russian. The International Expert
Symposium will take place at the Municipal Conference Centre of Madrid, which is conveniently located in Campo de las
Naciones, the centre for business development in Madrid.

Program

Saturday, 11 June 2016
08:30 - 09:30 Registration
09:30 -09:45 Welcome and opening - Robert Ganley, Chief Executive Officer, Ivoclar Vivadent AG
09:45- 09:55 Welcome address Sonia Gomara, Managing Director, Ivoclar Vivadent Iberian Peninsula
09:55-10:00 Welcome address — Jaime A. Gil, M.D., D.D.S., Ph.D., (Spain) Scientific Chairman of the Expert Symposium

Day Speaker titles time
Dr Ronaldo Hirata (USA) The Minimally Invasive Prosthetic Proce- 11:30-12:15
dure (MIPP): a prosthetic revolution
Saturday, o . . .
11 Tune 2016  Rafael Pifieiro Sande, D.D.S. (Spain) Adhesive dentistry 11:00-11:30
08:30 -09:30
Dr Ronaldo Hirata (USA) Are bulk-fill composites clinically relia- 11:30-12:15
ble? What are the trends for composites?
Coffee Break 12:15-12:45
Dr Joao Fonseca (Portugal) Man, esthetics and the machine. 12:45-13:15
Lee Culp (USA) Digital restorative dentistry: The basis for 13:15-14:00
ultimate communication and teamwork
Assoc. Prof. Marko Jakovac, D.M.D., M.Sc., Ph.D. Different ceramic solutions in complex 14:00-15:15
(Croatia) Michele Temperani (Italy) oral rehabilitation
Lunch Buffet 15:15-15:45
Dr Andreas Kurbad (Germany) Digital esthetics 15:45-16:30
Daniel Edelhoff, C.D.T., Dr med. dent., Ph.D. (Ger-  Exploring the limits — High esthetics in 16:30-17:15
many) Oliver Brix (Germany) complex oral rehabilitation
Coffee Break 17:15-17:45
Florian Beuer, D.D.S., Ph.D., M.M.E (Germany) Dentures go digital: evolution or revolu-  17:45-18:30
tion?
Prof. Sidney Kina (Brazil) August Bruguera (Spain) ~ Adhesively placed ceramic restorations 18:30-18:35
Jaime A. Gil, M.D., D.D.S., Ph.D Closing and farewell — 18:35-18:40
Sonia Gomara Introduction next Event and Farewell - 18:35-18:40
Contact us

ICDE Team - Ivoclar Vivadent S.L.U. Carretera de Fuencarral n°24 - Portal 1 - Planta Baja 28108 - Alcobendas (Madrid)Spain
Phone +34 91 375 78 20-Fax +34 91 375 78 38

Email: ICDE.es@lvoclarvivadent.com -www.ivoclarvivadent.es
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Histopathology of OSMF

According to Mukherjee et al,.cur-
rently one of the greatest challenges
to oral oncobiologists is to determine
and identify the degree of tissue
damage or stages of various precan-
cerous states of oral tissue and to
detect the exact transition of normal
tissue to precancerous state. In this
current scenario in which clinicians
depend more on clinical findings
rather than on HP studies, improved
immuno-histochemical techniques
and morphometric analysis of HP
images may go help to provide a bet-
ter diagnosis and early detection of
oral cancer.

Since HP of OSMF is non-specific
and no correlation has been found
between HP grading and clinical
grading, possibly ultra-sonographic
studies may prove to be more relia-
ble diagnostic tool than biopsy in the
future.

6] Etio-pathogenesis of OSMF:
Etio-pathogenesis of OSF is high-
ly confusing for clinician treating
OSMF and it has been made more
complex by investigators by claim-
ing various mechanisms for devel-
opment of OSMF to such an extent
that most clinicians prefer to believe
that etio-pathogenesis of OSMF is
unknown!

The review of literature reveals the
fact that etiopathogenesis of OSMF
is multifactorial and that many phys-
ical and chemical processes are in-
volved in the development of OSMF.
Basic mechanisms involved in the
pathogenesis of OSMF can be divid-
ed into four steps:

1. Occurrence of the chronic

inflammation at the site of be-
tel quid or gutkha placement

2. Increased collagen synthesis
3.Collagen cross-linking
4.Decreased collagen degradation
Role of Areca Nut has been exten-
sively studied and is believed to be
main etiological agent in the devel-
opment of OSMF. Four alkaloids
namely arecoline, arecaidine, gu-
vacine and guvacoline are present
in areca nut. These alkaloids have
powerful parasympathetic properties
which produce euphoria and coun-
teract fatigue.Tannins present in Are-
ca nut seems to play synergistic role.
Areca nut seems to play dual role in
the etiopathogenesis of OSMF. Are-
coline present in areca nut not only
stimulates fibroblastic proliferation
and collagen synthesis but it also
decreases collagen degradation. Are-
coline is believed to be active metab-
olite in fibroblasts stimulation.
Arecoline will interfere with the
molecular processes of deposition
and/or degradation of extracellular
matrix molecules such as collagen.
Due to this interference, phagocyt-
ic capacity of fibroblast is reduced,
because of up or down regulation of
key enzymes such as lysyl oxidase
and alteration in expression of var-
ious ECM molecules. The process
may also be influenced by increased
secretion of inflammatory cytokines,
growth factors and decreased pro-
duction of anti-fibrotic cytokines. .
Nutritional deficiencies may not play
a primary role but it could synergize
the symptomotology by contribut-
ing to epithelial atrophy. Although
the involvement of HLA and genet-
ic predisposition has been reported,
specific haplotypes have not been
determined. The individual mecha-
nisms operating at various stages of
the disease—initial, intermediate and
advanced—need further study in or-
der to propose appropriate therapeu-
tic interventions.

Lime ( Ca(OH2 ) is regular ingra-
dient of either pan, gutkha or bee-
tle-nut.It could well be that lime ,
acts by virtue of the tissue reaction
it provokes as a co-carcinogen. Lime
facilitates hydrolysis of arecoline
into arecaidine making it available in
oral environment.2

In essence, the disease could be de-
scribed as primarily as a collagen
metabolic disorder with changes ob-
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served in the extra-cellular matrix of
the lamina propria and in the deep-
er mucosal tissues of the oral cavity
because of both increased collagen
synthesis and / or reduced collagen
degradation . Epithelial changes are
more likely to be secondary events.
In simplest term OSMF represents a
failed wound-healing process of the
oral mucosa after chronic, sustained
injury.

Declares Gregory Connolly , director
of dental division of Massachusetts
Dept. of public Health *“ There is a
chemical time bomb ticking in the
mouths of hundreads of thousands of
boys and girls

TREATMENT:

Plethora of literature is published on
the treatment of OSMF each clini-
cian claiming better success than the
other. But in reality, most clinicians
attempt to relieve symptoms associ-
ated with OSMEF, primarily burning
sensation in the mouth while eating
spicy food in the early stage of the
disease when inflammation, ulcera-
tions and vesiculations dominate the
clinical picture. At this stage dizzying
array of treatment modalities have
been administered by various clini-
cians which are mainly conservative
non-invasive treatments. Success
has been claimed using intralesional
steroids. lycopene, micronutrients,
milk from immunized cows, pentox-
ifilline, interferon gamma, placental
extracts, turmeric (curcumin-diferu-
loymethane), chymotrypsin, hyalu-
ronidase, dexamethasone, levames-
ole, vitamin A, and stem cell therapy.
The conservative non-invasive treat-
ment of OSMF consists mainly of
intraoral submucosal injections of
various drugs suggested or it may
consists of ingestion of oral medi-
cations. Conservative treatment of
OSMF is mainly effective during
first two stages of disease when chief
complaint of the patient is burning
sensation in the mouth.

When disease advances to late stage
of OSMF when trismus predominates
the clinical picture, surgical treat-
ment is attempted. Essentially surgi-
cal treatment consists of excision of
fibrous bands and covering the raw
area thus created by various local or
distant tissues, and hope for trismus
to be relieved. The various local or
distant tissues used for covering raw
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NON-INVASIVE MEDICAL TREATMENT OF ORAL SUB-MUCOUS FIBROSIS:

1. MICRO-NUTRIENTS AND MINERALS

2. MILK FROM IMMUNIZED COWS
3. LYCOPENE
4. PENTOXYFILLINE

5. INTERFERON GAMMA

6. STEROIDS

7. PLACENTAL EXTRACTS

8. TURMERIC

9. CHYMOTRYPSIN, HYALURONIDASE,
DEXAMETHASONE

10. LEVAMISOLE AND VIT. A

11.STEM CELL THERAPY

areas after surgical excision of the
fibrous bands are split skin grafts,
nasolabial pedicled grafts, forehead
flaps, palatal island flaps, buccal fat
pad tissue, lateral tongue flaps, ab-
sorbable collagen membrane, radial
forearm free flaps, ALT thigh flaps,
vascularized temporal myofascial
flaps, and collagen/silicone bilayer
membrane. Lasers have also been
advocated by few clinicians. Each
of these techniques have their own
advantages and disadvantages and
works best under the hands of those
who advocate it.

Few reviewers like Ramesh Ram are
of the opinion that appropriate line of

NON-INVASIVE TREATMENT

VITAMIN A, B-COMPLEX, C, DAND E, IRON, COPPER, ZINC, CALCIUM,
MAGNESIUM, SELENIUM AND OTHERS.

45 GMS. OF MILK POWDER TWICE A DAY FOR THREE MONTHS
8 MGM TWICE A DAY FOR TWO MONTHS.
400 MGMS. THRICE A DAY FOR 7 MONTHS

INTRA-LESIONAL INJECTION OF INTERFERON GAMMA ( 0.01 TO 10 U/ML
) THRICE A DAY FOR SIX MONTHS.

SUB-MUCOSAL INJECTIONS TWICE A WEEK AT MULTIPLE SITES FOR
THREE MONTHS.

2 ML. OF PLACENTAL EXTRACT ( INJ. PLACENTREX ) LOCALLY IN THE
PRE-DETERMINED AREAS ONCE A WEEK FOR ONE MONTH.

ALCOHOLIC EXTRACT OF TURMERIC (3 GMS ), TURMERIC OIL ( 600
MG ), TURMERIC OLEORESIN ( 600 MG ), DAILY FOR THREE MONTHS.

CHYMOTRIPSIN ( 5000 IU ), HYALURONIDASE ( 1500 IU ), AND DEXA-
METHASONE (4 MGM ) TWICE WEEKLY SUB-MUCOSAL FOR 10 WEEKS.

VITAMIN A 50, 000 1U

INTRA-LESIONAL INJECTION OF AUTOLOGOUS BONE MARROW STEM
CELLS INDUCING ANGIOGENESIS.

treatment whether conservative

or invasive, can be decided only af-
ter studying individual mechanisms
operating at various stages of OSMF
— initial, intermediate and advanced
stages of OSMF.

REFERENCES:

1. Nanavati S, Nanavati P, Nanavati M. Clin-
ico-Pathological Study of 170 Cases of Oral
Sub-Mucous Fibrosis. Int J Sci Stud 2015;3 (9):1-
8.

DOI: 10.17354/ijss/2015/572

2. Nanavati S, Nanavati P, Nanavati M. Surgi-
cal Fibrolysis and Skin Grafts in the Manage-
ment of Oral Submucous Fibrosis. Int J Sci Stud
2016;3(12):43-52.

DOI: 10.17354/ijss/2016/119

Dental Medium ¢liwY! b & sl Vol . 24 No.2.2016



8.5 Ll Ulwijl Lo ool
DENTAL

CLINICAL FEATURES OF ORAL SUB-MUCOUS FIBROSIS
Al bl slasll Cadd 8,5 Tikly 8,5l &y dl y0lall

EARLY 55U LATE 3,5l

ol blad) LVl Ly Lad bl
1. BLANCHING OF ORAL MUCOSA 1. FIBROUS BANDS P QH(‘ ‘Il'] |:__ E
| . =
L flxb)l Jwosds s Sl
2. INTOLERANCE TO SPICY FOOD 2. TRISMUS 1_3 O ,_w R E
Lbld] OLiad) cliodl g : B S
3. MUCOSAL PRTECHIE 3. FLATTENING OF PALATE 3
o v \.8.5-2015

4. DEPAPILLATION OF TONGUE 4. HOCKEY STICK UVULA

Dged Ol> 3 Iled)l &, a5
5. ORAL ULCERATIONS 5. REDUCED TONGUE MOBILITY
Ao G508 blie slik o Bl
6.LEATHERY MUCOSA 6. XEROSTOMIA
Godll § Sl &=l dilo)
7. TASTE DISTURBANCE 7. KERATOSIS

a5l o)l dubline oo Ll Dlas Olgi 8 yomy Jib
L) 2zl & (slaw

8year old child with oral sub mucous fibrosis
White blanched oral mucosa of lower lip is
visible

volved in the disease process. The
involvement of buccal mucosa is the
most common observation in most
studies, including ours, because most
of the patients are habituated to keep
beetle-quid or gutkha in the buccal
vestibule. In such patients next two
commonly involved sites are soft
palate and uvula. On the other hand, it
was observed that those patients who
chewed gutkha and other products
for longer time and spitted it out;
fibrosis mostly got developed in the
whole of buccal mucosa, parts of la-
bial mucosa, and also the floor of the
mouth. Most of the clinicians includ-
ing Canniff have reported OSMF in
which fibrosis was in both sides of

buccal mucosa or it was extended
into soft palate, uvula, pharynx and
root of the tongue. But no one has re-
ported fibrosis on very localized on
one side of buccal mucosa and other
side completely normal.

4] Presenting Symptoms

The most common complaints which
bring patients to clinicians for treat-
ment are two:

1. Burning sensation in the mouth
particularly while eating spicy hot
food

2. Progressive inability to open
mouth fully (trismus).

Most of the patients are not aware of
the presence of the disease until they
are told about OSMF and its conse-
quences. Patients become aware of
the trismus once they fail to put large
size food bolus into their mouth.
With advancing trismus, patient shift
to a liquid diet or tend to push food
into their mouth in small amounts by
forcefully pushing it between teeth
with their fingers. Such patients are
known to develop indentations of
teeth on their fingers, particularly
thumbs.

According to Sabharwal et al. spe-
cific presentations by patients with
OSMF include the following:

1. Reduction of the mouth opening
(trismus)

Dental Medium s s (& b sl Vol . 24 No.2.2016

2. Stiff and small tongue

3. Blanched and leathery floor of the
mouth

4. Fibrotic and depigmented gingiva
5. Rubbery soft palate with decreased
mobility

6. Blanched and atrophic tonsils

7. Shrunken budlike uvula

8. Sinking of the cheeks, not com-
mensurate with age or nutritional
status.

5] Histopathology of OSMF

HP study does not seem to play a
much significant role in the diagnosis
of OSMF as most clinicians diagnose
OSMF

based on clinical findings, and it is
likely that facilities to carry out HP
diagnosis may not be possible under
certain

adverse circumstances and in un-
der-resourced countries. However,
this does not undermine in any way
importance of HP studies. Though
most clinico-pathological studies did
not find any co-relationship between
HP findings and clinical grading, HP
studies of OSMF patients is an im-
portant diagnostic and prognostic
parameter so far as malignant trans-
formation of OSMF is concerned as
high percentages of OSMF patient
land into frank OSCC, the incidence
of OSMF being degraded to OSCC
being reported as high as 7-13%.
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ORAL SUB-MUCOUS
FIBROSIS - A REVIEW

Dr. Subodh Nanavati, BDS, MDS, PGP-HCM.
Dr. Pallavi Nanavati, BDS.

Dr. Maulik Nanavati, BDS, MDS, DDS
Happy Sapiens Dental, Houston, Texas
E-mail ID:drnanavatil @hotmail.com

INTRODUCTION:

Oral sub-mucous fibrosis (OSMF) is
a chronic, progressive, irreversible,
scarring disease, which predomi-
nantly affects

the people of South-East Asian or-
igin. This condition was described
first by Schwartz while examining
five Indian

women from Kenya, to which he as-
cribed the descriptive term “atrophia
idiopathica (tropica) mucosae oris.”
Later in 1953,

Joshi from Bombay (Mumbai) redes-
ignated the condition as OSMF, im-
plying predominantly its histological
nature.

Described for the first time in detail
in the year 1966 by Pindborg and
Sirsat, OSMF is now definitely be-
ing recognized as a disease of the
Indian subcontinent occurring more
commonly in countries such as In-
dia, Pakistan, Sri Lanka, Nepal, Chi-
na, and few countries where Indians
have migrated like Europe and North
America. Very few publications and
possibly none clinicopathological
study, on OSMF, has emanated from
Western Countries because of the
paucity of cases. Untill 2008, only
39 cases have been reported from
Europe and Canada, including 3 cas-
es reported by Auluk et al

Recent epidemiological data indi-
cates that the number of cases of

Dental Medium ¢lis¥! b 8l sl Vol . 24 No.2.2016

OSMF has raised rapidly in India
from an estimated 250,000 cases in
1980 to 2 million cases in 1993. That
figure has crossed 10 million in the
year 2013.5 In future, this figure is
likely to increase many folds. The
number of gutkha consumers in In-
dia is, also, rising alarmingly. Prior
to 2000, the incidence of OSMF in
patients visiting dental surgeons was
0.2-1%, mostly in the age group of
45-54 and sex ratio of 1:3 (male-fe-
male).

After 2000, there has been a 2-5%
jump in the incidence of OSMF,
mostly in the age group of 15-35
years. Patients present themselves to
the clinician treating OSMF with two
major complaints: Burning sensation
in the mouth, particularly while eat-
ing spicy food and progressive ina-
bility to open mouth fully (Trismus).
Epidemiological data and interven-
tion studies suggest that areca nut
(Supari) is the main etiological factor
for OSMF. Areca nut is believed to
be the fourth most

addictive substance in the world and
is also associated with dependency
syndrome. Other etiological factors
suggested are chillies, lime, tobacco,
nutritional deficiencies such as iron,
zinc, and copper, immunological dis-
orders, collagen disorders, and ge-
netic predisposition.
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OSMF has also been called as “dif-
fuse OSME,” “idiopathic scleroder-
ma of mouth,” “idiopathic palatal
fibrosis,” sclerosing stomatitis” and
“juxta-epithelial fibrosis. Pindborg
and Sirsat gave definition for OSMF
as “As an insidious chronic disease
affecting any part of the oral cavity
and sometimes pharynx, although
occasionally preceded by and/or
associated with juxta-epithelial in-
flammatory reaction followed by
fibro-elastic changes of lamina pro-
pria with epithelial atrophy leading
to stiffness of oral mucosa and caus-
ing trismus and inability to eat”. The
WHO definition for an oral precan-
cerous condition is 7 a generalized
pathological state of oral mucosa
associated with a significantly in-
creased risk of cancer” accords well
with characteristics of OSMF. It is
now unequivocally established fact
that OSMF is a disease of India and
Indian subcontinent where chewing
of areca nut and tobacco is almost
endemic, and it is premalignant con-
dition leading to OSCC (Oral Squa-

23l 5l Al G Ll
OSMF BUCCAL MUCOSA

dlall sl 43 § 487
hard palate lesions including erosions due to

eating tobacco

mous Cell Carcinoma )if the habit is
not discontinued.

CLINICAL FEATURES:

1-Age :

Study of age is an important prog-
nostic parameter in the clinical study
of OSMF because it gives three im-
portant informations:

1. Age at which patient was initiated
into pathological oral habits such as
beetle-nut or gutkha chewing

2. Age at which the patient devel-
oped fi rst signs of OSMF

and reported for treatment

3. Age at which patient is likely to
develop OSCC and accordingly fol-
low-up plan can be charted out.

There is a wide variation in the range
of ages as reported by various au-
thors; however, if one studies these
reports in details a definite pattern
in the incidence of OSMF emerges.
Some of the earlier workers have re-
ported the incidence of OSMF within
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Oral submucous fibrosis. Note the regener-
ation of papillae in the anterior part of the
tongue (red arrows), three and half years
after cessation
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the age group of 30-40 years. As a
matter of fact, Pindborg et al.report-
ed average age range as 53.6 years
for males and 37.7 years for females.
Recent authors, however, report inci-
dence of OSMF mostly in the young-
er population age ranging from 20 to
30 years.

In India, OSMF has already been
reported in children. In a study re-
ported by Babu et al. and Trivedy et
al. on OSMF, 23% of patients were
of ages between 14 and 19 years. In
separate studies children as young as
4 years34 and 5 years old have been
diagnosed with OSMF.

2- Male-Female Ratio:

Though earlier studies on OSMF
reported female preponderence,
more recent publications show male
pre-ponderence. Male predisposition
in recent studies could be due to easy
accessibility of gutkha and other
products to males than females in the
Indian Society and probably females
feel uncomfortable in purchasing
gutkha products. Furthermore, the
financial administration is not in the
hands of most females limiting their
access to such gutkha products, and
most females shy away from medi-
cal treatment due to various reasons
including financial crunch and so-
cietal and cultural traditions. One
reason for occurrence of OSMF in
female patients could be explained
on the grounds that most females in
the Indian sub-continent suffer from
deficiency of iron and B-complex.
However, it needs to be confirmed
whether iron and B-complex defi-
ciency is the cause of OSMF in fe-
male patients or it is effect of OSMF
as eating ability reduces considera-
bly in OSMF.

3] Sites of Involvement

It seems the various sites of the oral
cavity involved in OSMF depends on
many factors such as the type of ma-
terial chewed, duration of habit, the
way material is chewed and finally
on the age of initiation of habit. In-
volvement of the whole of the oral
cavity (pan or total involvement) is
common in the advanced cases of
OSMF. Most of the clinicians have
reported maximum involvement of
buccal mucosa followed by palatal
mucosa in OSMF. Occasionally floor
of the mouth and tongue may get in-
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Fighting cavities could one day

be as easy as taking a pill
research shows

Robert A. Burne, Ph.D.!

University of Florida Health re-
searchers have identified a new strain
of bacteria in the mouth that may
keep bad bacteria in check -- and
could lead to a way to prevent cav-
.ities using probiotics

The researchers say the findings
could lead to the development of a
supplement that patients could take
.orally to prevent cavities

While developing an effective oral
probiotic will require more research,
a possible candidate organism has
been identified: a previously uni-
dentified strain of Streptococcus,
currently called A12. Robert Burne,
Ph.D., associate dean for research
and chair of the UF College of Den-
tistry’s department of oral biology,
and Marcelle Nascimento, D.D.S.,
Ph.D., an associate professor in the
UF College of Dentistry’s depart-
ment of restorative dental sciences,
published the findings in late January
in the journal Applied and Environ-
.mental Microbiology

To maintain a healthy mouth, the oral
environment must have a relatively
neutral chemical makeup, or a neu-
tral pH. When the environment in the
mouth becomes more acidic, dental
cavities or other disorders can devel-
.0p, according to Burne

At that point, bacteria on the teeth”
make acid and acid dissolves the
teeth. It’s straightforward chemis-
try,” Burne said. “We got interested
in what activities keep the pH elevat-
“.ed

Previous research by Burne, Nasci-
mento and others found two main
compounds that are broken down
into ammonia, which helps neutral-
ize acid in the mouth. These com-
pounds are urea, which everyone
secretes in the mouth, and arginine,
an amino acid. Burne and Nascimen-
to had also previously found that

both adults and children with few or
no cavities were better at breaking
down arginine than people with cavi-
ties. Researchers knew bacteria were
responsible for breaking down these
compounds but needed to investigate
which bacteria do this best, and how
this inhibits cavities. Part of the an-
.swer is A12

Like a probiotic approach to the gut”
to promote health, what if a probiotic
formulation could be developed from
natural beneficial bacteria from hu-
mans who had a very high capacity
to break down arginine?” said Burne.
“You would implant this probiotic in
a healthy child or adult who might be
at risk for developing cavities. How-
ever many times you have to do that
-- once in a lifetime or once a week,
the idea is that you could prevent a
decline in oral health by populating
the patient with natural beneficial
“.organisms

A12 has a potent ability to battle a
particularly harmful kind of strepto-
coccal bacteria called Streptococcus
mutans, which metabolizes sugar
into lactic acid, contributing to acid-
ic conditions in the mouth that form
cavities. The UF researchers found
that A12 not only helps neutralize
acid by metabolizing arginine in the
mouth, it also often kills Streptococ-
.Cus mutans

Also, if A12 doesn’t kill Strepto-"
coccus mutans, Al2 interferes with
Streptococcus mutans’ ability to
carry out its normal processes that it
needs to cause disease,” Burne said.
“If you grow them together, Strepto-
coccus mutans does not grow very
well or make biofilms, also known as
“.dental plaque, properly
Nascimento, a clinician, collected
plaque samples for the study. Den-
tal plaque is a mass of bacteria that
grows on the surface of teeth and can
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contribute to the formation of cavi-
ties. She isolated more than 2,000
bacteria that the researchers then
screened to find bacteria that fit the
bill

We then characterized 54 bacteria”
that metabolized arginine,” Nasci-
mento said. “Out of these, A12 stood
out for having all of the properties
we were looking for in a bacteria
strain that could prevent cavities in a
“ probiotic application

The researchers sequenced the entire
genome of A12 and plan to turn this
discovery into a tool to screen for
people who are at a higher risk for
developing cavities, in combination
with other factors such as a patient’s
.diet and their oral hygiene habits
We may be able to use this as a risk”
assessment tool,” Nascimento said.
“If we get to the point where we can
confirm that people who have more
of this healthy type of bacteria in the
mouth are at lower risk of cavities,
compared to those who don’t carry
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the beneficial bacteria and may be
at high risk, this could be one of the
factors that you measure for cavities
“.risk

Next, the researchers hope to find
more instances of A12 in a larger
sample of people and to test how
prevalent bacteria with similar prop-
erties are in the human mouth. Burne
and his research team of Nascimen-
to, David Culp, Ph.D., in UF’s de-
partment of oral biology, and Vincent
Richards, Ph.D., an assistant profes-
sor at Clemson University, received
a five-year, $3 million grant from the
National Institutes of Health’s Na-
tional Institute of Dental and Cran-
iofacial Research. The grant, under
award ROIDE025832, will allow re-
searchers to study the genomics and
ecology of A12 and related bacteria
in the oral cavity and examine the
mechanisms used by beneficial bac-
.teria to promote oral health
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1st International Dental Exhibition
CENTRAL ASIA DENTAL EXPO

November 1.7-19, 2016

Almaty, Kazakhstan,
ATAKENT

Central Asia
DentalExpo

Sections of the exhibition:

« Dental installations;

* Tools;

» Dental equipment;

¢ X-ray equipment;

 Equipment and materials for implantology;
» Dental materials;

* The medical furniture;

» Specialized clothes.

» Dental operational microscopes;
» CAD\CAM system;

e Aspiration systems;

 Systems of compressed air;

3D scanners;

» The equipment for a sedation in
stomatology;

e Dental laser;

» Services for stomatology

The CENTRAL ASIA DENTAL EXPO exhibition is an effective site for demonstration of . @
products and services to experts in the field of stomatology, an output on the new

markets not only Kazakhstan, but also other markets of Central Asia, as Kyrgyzstan,

Uzbekistan, Tajikistan and Turkmenistan.

1st International Dental Symposium
"THE MODERN INNOVATIONS IS STOMATOLOGY OF THE FUTURE»

For the first time in Kazakhstan, within the CENTRAL ASIA DENTALEXPO exhibition the global event of 2016 will
take place the Ist International Dental symposium "The modern innovations is a stomatology of the future". On this
symposium the leading lecturers of the USA, Italy, Spain, France, Germany, the Czech Republic, Korea, Turkey,
Russia, Lithuania, Ukraine, Georgia, Kyrgyzstan, Uzbekistan and Kazakhstan will take part. Visitors will be given a
unique opportunity for an exchange of professional knowledge in the field of world innovative stomatology of the
future. The symposium will allow doctors to combine involvement in scientific action with visit of show booths of the
world companies for development of the innovative dental equipment.

OFFICIAL SUPPORT: . "Sconcept &

v PACTHU uu T ""ogrg‘l_lﬂxnj

We will be glad to see you among our exhibitors,
Saule Nursapayeva, Project manager
+7707 8235367 manager@cadex.kz www.cadex.kz
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Boost the productivity of your surgery with a unique electrical
system equipped with the very latest technology.
Preprogrammed endodontic systems and restorative pro-
cedures, with the option to fully customise procedures.
Equipped with an Apple® iPod touch user interface and the
MX2 LED, the best brushless and sensorless micromotor on
the market, iOptima seamlessly modernises and boosts the
performance of your existing dental unit. The micromotor's
Smart Logic electronic management system automatically
controls the power and compensates immediately for any
speed variations.

The performance and possibilities offered by your iOptima
will be improved each time you update the application. Free of charge.
iOptima Kit:

- 1 iOptima set control unit ref. 1600926-001

- 1 MX2 micromotor ref. 1600677-001

- 1 MX2 hose ref. 1600762-001

- 1 transformer ref. 1501938-001

- Support Bracket ref. 1501988-001 ref. 1700563-001
www.bienair-ioptima.com

OptiBond™ Solo Plus Bonding Agents

Single Component Total-Etch Dental Adhesive

Clinically proven. Universally accepted, industry-standard total-etch
adhesive.

Strong, durable bond. 15% filled material penetrates and reinforces
dentin tubules to provide a long-lasting bond.

Delivery options. Choose 5 ml bottle or convenient Unidose® delivery.
OptiBond® Solo Plus™ is a single-component dental adhesive de-
signed for both direct and indirect bonding applications. It is 15% filled
with the same 0.4 micron filler found in the Kerr Point 4 composite.
The filler not only reinforces the hybrid zone but also penetrates the
dentin tubules, creating a true “structured bond” not found in unfilled or
even “nano” filled dental adhesive systems. This unique dental bonding
technology provides the highest level of protection against microleak-
age, while sustaining high bond strengths to a variety of surfaces.

www.kerrdental.com
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!Aesthetic restorations without bonding
lonolux® — Light-curing glass ionomer restorative material in VOCO application capsules

lonolux is a light-curing glass ionomer restorative
material in VITA© shades A1, A2, A3, A3.5 and
B1, which combines the advantages of glass ion- &
omer materials which those of composites. The o
dentist can, for example, individually adjust the
working time of lonolux by using a polymerisation
Jight

Application of lonolux is quick, and the material
can be modelled with ease without sticking to the
instrument. It also adapts excellently to cavity
walls. lonolux not only makes conditioning of the
dental hard tissue unnecessary, there is also no
need to apply a final coat of varnish. Polymeri-
sation times are short and practice-oriented, at
20 seconds per 2-mm layer. lonolux is easy to
.polish, it is biocompatible and releases fluorides

Our proven lonolux is now available in the new
and particularly practical application capsule,
distinguished by the fact that an activator is no
longer required. The combined advantages of
glass ionomer materials and composites, easy
to use with lonolux: place the filling, polymerise,
Ifinish, ready

,Manufacturer: VOCO GmbH, Anton-Flettner-StraRe 1-3, 27472 Cuxhaven, Germany
www.voco.com, info@voco.com

A-dec 300: Evolved
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A-dec 300: Evolved

Designed as a modular solution, A-dec 300 is a
whole system that lets you pick and choose the fea-
tures you want, within the price point you need.
Start with the chair: optional armrests and sleek seamless or plush
sewn upholstery. Choose Radius-style left/right or pedestal equip-
ment mounting. A Traditional or Continental delivery system to suit
your working style. With an assistant’s arm, a wide range of ancil-
lary possibilities, and options for touchpads, you can truly create a
smart system that fits your practice—and your budget.
www.a-dec.com
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All the possible choices in one touch. Hyperion X9 adapts to

your work, optimizes your time, satisfies your needs. A hybrid

platform with exceptional performances.

* 12 configurations

* Hybrid technology

* Rapid update

* Relocatable PAN/CEPH detector

* Automatic selection of the dedicated 2D and 3D detectors (Patented)

The best way of distinguishing your work. In full harmony with MyRay’s philosophy, Hyperion X9 unites advanced
technology and simplicity of use, thereby ensuring you excellent diagnostic analyses in a short time. Try out a new level
of efficiency thanks to the automatic alignment of the 2D and 3D detectors. Adapt the platform to your needs: three ex-
ceptional solutions, easy to adapt and flexible. One system, multiple functions. Choose the best, Hyperion X9 offers you
a wide range of 2D analyses, cephalometric projections and all the best of 3D technology. All in one.

WWW.my-ray.com
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CS 8100
An ideal blend of simplicity and sophistication, the CS 8100 truly redefines pan-
oramic imaging. Designed to make your daily work easier and more intuitive, the
system features a variety of tools to make positioning easier, image acquisition fast-
er, and higher image quality more accessible—exactly what you need to streamline
your workflow, improve usability, and make more accurate, real-time diagnoses.
For even more imaging options, take advantage of the CS 8100SC system—our all-
new option that combines both panoramic and cephalometric imaging.

www.carestreamdental.com
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Composan LCM flow
Flowable light-curing micro-hybrid composite

Composan LCM flow is our flowable light-curing micro-hybrid
composite. It is suitable for fillings of small cavities, extended fissure
sealing, approximate cavities, fillings of minimally invasive restora-
tion, class III to V preparations, repair of veneers etc.

INDICATIONS For fillings with minimally invasive preparation technique
For fillings of small cavities and extended fissure sealing
For fillings of class III to V including V-shaped defects and cervical caries
Repair of fillings and veneers
Luting of translucent prosthetic pieces
Substitute fillings of cavities with undercuts
www.promedica.de

Septocainet
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Septocaine® 4% Articaine HCI with Epinephrine — 1.7 ml Injec- =

tion Cartridges, 50/Pkg

Septocaine® v

For local, infiltrative or conductive anesthesia in simple or com- with epinephrine 1:100,000

plex dental procedures. . Am\n “E— e
* Articaine Hydrochloride 4% with Epinephrine l 5 o e s

e 1.7ml cartridge size B s.m‘:%;"‘l\ Septocaine® with EP!!.'IEP!THI;E‘ ;.gw;aoln_ﬂ.-cﬁm
* Septocaine with epinephrine 1:100,000 is preferred during 2 o [l S S R
operative or surgical procedures when improved visualization of @ =§"‘h S coamssmmeane n
the surgical field is desirable l B 5 B W
* Septocaine with epinephrine 1:200,000 is preferred for most % i‘; 50 cagges: 17 m-oach

routine dental procedures

* Predictable duration of anesthesia: up to 60 minutes for infiltra-
tion injections and 120 minutes for nerve blocks

* No methylparaben in formulation; avoids allergic reactions on
sensitive patients

* 100% latex-free components help reduce allergic responses
www.septodont.com
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IPS e.max Smile Award 2016: The award ceremony will be held in Madrid
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NEWS FROM AND ABOUT THE SCIENTIFIC INTEREST GROUPS

eriodontitis
A Microbial
Driven
Inflammatory
Disease

Niki Moutsopoulos
NIDCR Clinical Investigator

Describes Her Work at a SIG Seminar
BY HEBA DIAB, NHLBI

The Inflammatory Disease SIG aims to bring together
scientists to encourage discussions and NIH-wide col-
laborations that could potentially develop new treatments
for inflammatory diseases. The SIG will host bimonthly
seminars and symposiums that focus on the basic and
translational characteristics of inflammation. To join the
LISTSERV (INFLAM-DIS-L), visit https://list.nih.gov/
cgi-bin/wa.exe?SUBED 1=INFLAM-DIS-L&A=1 or
.contact Thomas A. Wynnat twynn@niaid.nih.gov

Dental Medium ¢lis¥! b 8l sl Vol . 24 No.2.2016

A mouth microbiome that’s out of whack can lead to serious health
problems such as the chronic inflammatory disease periodontitis.
Triggered by bacterial biofilms, periodontal disease causes in-
flammation that damages gum tissue and can destroy the bone
that supports the teeth. According to the CDC, over 47 percent
of American adults over 30 have mild, moderate, or severe forms
of the disease. If left untreated, periodontitis can lead to tooth
loss and may contribute to other inflammatory diseases such as
diabetes and heart disease. More research is needed, however, to
clarify the relationship between gum disease and health prob-
Jems beyond the mouth

National Institute of Dental and Craniofacial Research Clinical
Investigator

Niki Moutsopoulos is conducting research on periodontitis in or-
der to understand its mechanisms and explore possible therapies.
She described her work at a seminar hosted by the Inflammatory
Disease Scientific Interest Group (SIG) on January 19, 2016.To
determine how immune defects may be associated with suscepti-
bility to periodontal disease, Moutsopoulos recruited healthy vol-
unteers with and without periodontitis and people with the mono-
genic immune defect leukocyte-adhesion deficiency (LAD-I). Her
research team did clinical phenotyping, microbiome characteri-
.zation, molecular profiling, and in vitro assays with human cells
She used periodontal probes to measure the loss of tooth-sup-
porting structures and found that people with LAD-I had both in-
creased bone loss and increased bacterial biomass on the surfaces
of their teeth. Furthermore, the expression of the protein integrin
beta-2 (CD18) was inversely correlated with periodontitis sever-
ity, suggesting a link between defective neutrophil migration and
the severity of LAD-I periodontitis. The team also compared cy-
tokine and chemokine gene expression in LAD-I patients to that
.of healthy people who had severe to mild periodontitis
Interestingly, the cytokines interleukin-23 (IL-23) and IL-17 were
induced in LAD-I periodontitis. Another finding was that the
LAD-I microbiome stimulated an IL-17 immune response. It was
also determined that abnormal neutrophil recruitment caused the
upregulated IL-17 inflammatory response in the periodontal tissue
and bone loss associated with bacterial overload. Finally, prelim-
inary work using the drug ustekinumab (Stelara) to inhibit IL-
23 is showing promise in patients. Inflammation is a complicated
biological response to injury or harmful stimuli such as invading
.pathogens

Inflammatory responses can be protective when they are working
.properly, but their dysregulation or persistence can be destructive

61

A A Gl e Ged) Jes e Sl

Niki Moutsopoulos
NIDCR Clinical Investigator
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In periodontitis, an imbalanced microbiome triggers an exaggerated IL-17 immune
response that leads to the activation of osteoclasts (cells that degrade bone) and bone loss. The over-
growth of bacterial biofilm stimulates antigen-presenting cells (APC) to upregulate the cytokine IL-
23, which stimulates the development of T-helper (Th17) cells. Th17 cells produce the cytokine IL-17
and activate osteoclasts to resorb bone. IL-17 will also stimulate the recruitment of polymorphonu-
clear neutrophils (PMN) to the area, which will further amplify immunopathology in the lesion of

.periodontitis
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The “microbiome” was originally used to refer to the collection of the genomes (the full complement of genetic information that an organism
inherits from its parents, especially the set of chromosomes and the genes they carry of the microbes in a particular ecosystem) . And the terms

“microbiota” was used to refer to the actual organisms
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