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Introduction

Mucogingival abnormalities may involve lack of gingiva, excess gingiva, recession,
shallow vestibule, abnormal colour and aberrant frenula (AAP Consensus 1999).12
Periodontal plastic surgery was a term introduced by Preston Miller in the early ninefies
fo describe mucogingival or periodontal procedures dealing with aesthetics.® It is of the
utmost importance fo understand that none of the conditions or procedures described
in this arficle can be correctly diagnosed or freated until such time as all infection
and inflammation have been resolved. There should be no gingivitis or periodontitis
present.

Periodontists are offen requested to correct an excessive gingival display or correct
excessive exposure of teeth due fo recession. Periodonfal aesthetic surgery around
natural teeth therefore involves either the removal of excess tissue in gummy smiles
or the repair of lost tissue such as in recession. The former involves the procedure of
crown lengthening or gingivectomy and the latter the freatment of marginal gingival
recession by grafting. Crown lengthening is carried out either for aesthetic or functional
purposes. Indications for crown lengthening include subgingival caries, crown or root
fractures, altered passive eruption, short teeth, excessive gingival display, uneven
gingival contours, cervical root resorption and short clinical abutment.* This article will
cover excessive gingival display (Altered Passive Eruption, APE) and the procedure of
two sfage crown lengthening only.

Crown lengthening [CL) may be achieved by either gingivectomy (removal of excess
gingiva) or by removal of bone (ostectomy] and gingiva. It is essential to determine
whether bone needs to be removed for lengthening. In the past this was done by doing
bone sounding under local anaesthesia, which is a fairly invasive procedure. CBCT is
now an alternative and not only can bone be assessed by this, but the soft tissue too,
provided a soft tissue CBCT approach is used.’

Cl is aimed at exposing more of the clinical crown of the tooth. There are various
reasons why this may be desirable but for the purpose of this article we will focus on
two of the main aesthetic reasons caused by APE:

1. A gummy smile where the teeth are not fully exposed and partly covered by

gingiva (Figure 1)
2. An asymmetric gingival contour which is not aesthetic (Figure 2)

6 INTERNATIONAL DENTISTRY — AFRICAN EDITION VOL.10, NO. 3



CLINICAL

Figure 1: Gummy smile due to Altered Passive Eruption.

It is important fo be able fo diagnose the underlying problem
correctly before embarking on the procedure.

Altered Passive Eruption (APE)

It is important fo note that excessive gingival display is
not always due to APE, but may also be due fo vertical
maxillary excess, somefimes in combination with a high lip
line [Figure 3).%7

In o South African study it was found that Delayed Passive
Eruption had a prevalence of 12%.% Excessive gingival
display is most often diagnosed as APE, but it may also be
seen in drug induced enlargement and in plaque induced
swelling.® Passive eruption is the process that occurs after
the tooth erupts info the oral cavity (the acfive eruption
phase) and is the process where the gingiva slowly migrates
apically fo expose the anatomical crown.® APE occurs when
the gingiva does not reach its correct position and covers
part of the clinical crown, giving o gummy appearance.
It is not clear exactly when the physiological movement of
passive eruption ends and thus, at what age a diagnosis of
APE can be made.® Coslett et al. reported that by the age
of 18 -20 years, the majority of individuals have a mature
dentogingival relationship.?

Multiple factors have been proposed as possible causes
for APE. These include occlusal interference by soft tissue
during the eruption phase, the presence of thick fibrofic
gingiva, genetics, the presence of thick bone, orthodontic
trauma and endocrine conditions. '

APE can be classified into two types, based on the
position of the mucogingival junction in relation fo the
cemento-enamel junction.” Type 1 APE is characterised by
the mucogingival junction being apical to the alveolar bone
crest, usually with @ wide band of attached gingiva.® This
band of attached gingiva is usually wider that the generally

Figure 2: Asymmetric gingival contour.

Figure 3: A gummy smile due to vertical maxillary excess where
teeth are almost fully exposed.

accepted mean width of 3,0 - 4,2 mm in the maxilla and
2,5-2,6 mm in the mandible.® In contrast, Type 2 APE is
defined by the presence of a band of aftached gingiva
which falls within the normal mean width.¢ In type 2 APE,
the mucogingival junction is located at the level of the
cemento-enamel junction, with the whole band of affached
gingiva located on the anatomic crown.® Both type 1 and
type 2 APE, can further be subclassified into subgroup A
or subgroup B.¢ In subgroup A, the alveolar bone crest is
located af the normal position, 1 = 3 mm apical fo the
cemento-enamel junction.® Subgroup B refers to those cases
where the alveolar bone crest is located at or coronal to the
level of the cemento-enamel junction.® Correct classification
and diagnosis of each case is of critical importance before
freatment commences. APE type 1 subgroup A may be
freated with gingivectomy alone, whereas the authors
recommend a two-stage crown lengthening approach for
all other classifications.® Whether the second sfage surgery
(gingivectomy) in a two-stage crown lengthening approach

VOL.10, NO. 3 INTERNATIONAL DENTISTRY — AFRICAN EDITION 7
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Figure 4: Soft tissue retraction allows for measurement of supra-crestal gingival dimensions.

is required, will be determined by the outcome after healing
following the first stage surgery. It is the author’s experience
that a second stage gingivectomy is often not required
due to adequate recession after ostectomy. All patients
are given the choice of the second stage and very few
opt fo have a second sfage. Should the planning however
involve crowning of the anferior maxillary teeth, it is for the
restorative clinician to decided whether optimal lengthening
has been reached.

Supracrestal attached tissues (biologic width) and
dento-gingival complex
The term biologic width was recently replaced with the term
supracrestal attached tissues.?!" The physiological function
of the supracrestal affached fissues is that of a profective
barrier for the periodontal ligament and supporting alveolar
bone.'? The supracrestal affached tissues include the
junctional epithelium and connective tissue attachment, the
average dimensions which were measured to be 0,97 mm
and 1,07 mm respectively, yielding an average dimension
of 2.04 mm for the supracrestal attached fissues.'® A more
recent systematic review found similar mean values of the
supracrestal attached fissues, reported as 2.15 mm - 2.30
mm.'? It is however extremely difficult, if not impossible, to
clinically measure the dimension of the supracrestal attached
fissues accurately. For this reason, we should rather rely on
the dimension of the dento-gingival complex, which can
be measured clinically or by soft tissue CBCT (Figure 4).
The dento-gingival complex includes the sulcus depth, in
addition to the junctional epithelium and connective tissue
attachment. A study examining the supraosseous gingiva
dimension (dento-gingival complex), found the mean
dimension of the maxillary facial dento-gingival complex to
rage between 3,71 + 0.51 mm and 4,03 + 0,41 mm. '
Disagreement still exists among authors with regards fo
the amount of ostectomy needed during crown lengthening

procedures.® The suggested distance between bone crest
and cemento-enamel junction range between 1 - 3 mm
and the suggested distance from bone crest fo planned
gingival margin is = 3 mm.”1*-2% Therefore, it is reasonable
fo perform presurgical measurement of the dento-gingival
complex in each patient, to determine the exfent of bone
removal during a crown lengthening procedure.

It has been shown that significant alterations can occur in
the marginal periodontal tissue level from the day of surgery
up fo 12-months following healing.?* The greatest changes
occur during the first 3 months after surgery.?* The coronal
shift of the soft fissue margin during healing, also referred
fo as soft fissue rebound, is more pronounced in thick
periodontal phenotypes, compared fo thin phenotypes.?*
For this reason, planning the extent of ostectomy should also
fake into consideration the patient’s periodontal phenotype.*
The term periodontal biotype was recently replaced with
the term periodontal phenotype.? Periodontal phenotype
describes both the gingival phenotype (gingival thickness
and keratinized tissue width) and the thickness of the
buccal bone plate.!! Biotype refers to a group of organs
which have the same genotype, whereas phenotype refers
fo the appearance of an organ based on a multifactorial
combination of genetic traits and environmental factors.
The phenotype, unlike genotype, can change over time or
can be modified by means of clinical intervention. !

To further complicate treatment planning, the mere action
of elevating a full thickness flap during crown lengthening,
may cause marginal bone loss. Two clinical studies
reported o mean cresfal bone loss of 0,6 mm and 0,47
mm respectively, after full thickness flap elevation.?>?” If the
surgeon did nof plan for this additional bone loss, treatment
may lead fo unsatisfactory results such as exposed root
surfaces or crown margins. It is thus clear that metficulous
freatment planning should be performed before treatment
commences.
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Figure 5: Surgical stent used to assess ostectomy levels.

Two Stage Crown lengthening
The technique of performing a CL in two stages, with
ostectomy and osteoplasty done in stage 1 and a
gingivectomy, if indicated, in stage 2, is a predictable
procedure with a low trauma impact to the patient. The
alveolar bone is removed and shaped in the first procedure
without any soft tissue removal and after a few months of
healing, a second procedure of gingivectomy may be
needed if there has not been sufficient gingival recession.
The classic procedure of crown lengthening is a single
procedure, involving a simulianeous soft fissue contouring
(excision) and bone removal [osfectomy). David Garber
infroduced the two stage crown lengthening in the early
1990's, describing a procedure where the bone contouring
is done in the first procedure and the gingival contouring in
a subsequent procedure affer a suitable period of healing.??
Removing gingiva (and bone) in one procedure in a perfect
aesthefic symmetry is difficult and will harm the patient by

Figure 6: Floss can be cold sterilized and used intra-operative to
assess symmetry in bone levels.

reducing vital aftached gingiva needed for longterm stability. In
the authors” experience, very few if any patients have enough
gingiva fo undergo excision during a crown lengthening. It
may also prove difficult fo achieve a thin feather edge fo the
marginal gingiva, which gives the most ideal aesthetics, when
excising gingival fissue in a one sfage procedure.

Bone contouring by itself, is a more confrolled slow
process, where different diamond burs are used fo sculpt
the bone and finish it in a thin feather edge- which in tum
will induce a thin marginal gingival edge. Achieving perfect
symmetry with this process is also easier due to the slow
controlled removal of tissue whilst allowing measurements
using either a periodontal probe, a surgical stent (Figure 5)
and floss to do a quick check intra-operatively (Figure 6).

Before any periodontal aesthetic surgery for excessive
gingival display can be planned, a simple decision-making
free can be utilized to determine the diagnosis and following
from that the correct procedure can be selected (Figure 7):

Yes

el v

Facial thirds measurement
within normal parameters

upper lip ‘ ‘

Visible clinical crown is normal in size

Excessive tooth wear

No
& vV TS
Altered passsive eruption Gingival overgrowth

v v \ 4

Restorative Treat underlying cause
s T procedures (plague, medication,
chrenic irritation, etc.)

] \ 2 4 |
oxin or
Swma e Type Type2

Refer for assessment  Refer for

of the underlying orthognathic surgery/ ‘ * ‘ ‘

bone and/or gingival  orthodontic treatment

sy Subtype A Subtype B -* Subtype B

*If facial thirds measurements are not within normal parameters, first correct anatomical crown +

exposure (as for process in green) and then refer for orthognathic surgery/orthodontic treatment.

Adapted from Bhola et al 2015

Figure 7: Decision free for diagnosing excessive gingival display and selecting appropriate treatment.
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Tooth measurements

The visible crowns of the anterior six maxillary teeth are
important in the smile. Before any crown lengthening can
be contemplated, the footh sizes should be measured
and documented in the file. Cenfral incisor feeth are
approximately the same size as the canines and in the
range of 10-13mm, whereas lateral incisors are slightly
smaller and in the range of 9-11mm.%

Case report: Two stage crown lengthening - a 25-year
follow-up

A 34-yearold patient presented with a gummy smile
(Figure 8) which was classified as altered passive eruption
type 1B. The patient needed a full rehabilitation of the
occlusion due fo a deep bite, affrition on the palatal aspects
of feeth 13-23 and loss of posterior occlusal stability. The
patient had excellent plaque control, no periodontal disease
and a nonwital 11 due to trauma a few years prior to
consultation.

Radiographic examination revealed no alveolar bone loss
and clinical probing depths varied from 1-3 mm.

The anterior maxillary teeth had overerupted due fo the
affrition and lack of occlusal stability.

Figure 8: Altered passive eruption with a component of vertical
maxillary excess, showing incomplete exposure of clinical
crowns.

Figure 10: Surgical stent placed intra-orally with incisal edges
blocked out using a black pencil.

It was decided to perform a two-stage crown lengthening
as it required extensive lengthening and the patient's aesthetic
expectations were high. After a waxup, a surgical crown
lengthening guide was manufactured fo fit over the teeth
(Figure @) to give an indication of what would be required
fo restore the smile surgically as well as prosthetically. The
stent was fitted in the patient's mouth and a  black pencil
was used to blockout the incisal edges to simulate the
final incisal edges and size of the teeth (Figure 10). This
allowed a clear estimation of how much lengthening would
be required. Photographs were taken and it was decided
to do an ostectomy first, followed by a second stage of
gingivectomy after 3-4 months.

Following administration  of local anaesthesia, the
ostectomy and osteoplasty was performed affer elevating
a full thickness buccal flap with no palatal flap elevation
(Figure 11). The surgical guide served as a reference for
the planned crown margins, fo ensure adequate amount
of ostecfomy and fo prevent future violation of the space
fo be occupied by the supra-crestal attached tissues. Deep
interdental split thickness flap design allowed full access to
the interdental bone for confouring. No interdental crestal
reduction was done, mainly because it was not indicated

Figure 9: Surgical stent to indicate the new planned clinical
crowns.

Figure 11: Full flap reflection with partial thickness interdentally,
allowing access to buccal and interdental bone for ostectomy
and osteoplasty.
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Figure 12: Closure of flap with vertical everting mattress sutures
to allow for maximum soft tissue fill in embrasure spaces.

Figure 13: Healing after 3 months showing 2-3mm of recession
in a symmetrical pattern, following the bone contour.

Figure 16: Six months after placing final crowns.

in this case, but also fo prevent inadequate papillae fill in
the gingival embrasure spaces after healing (Figure 11).
Vertical everting matiress 6,/0 braided sutures were used fo
close the flap with maximum embrasure filling with soft tissue
(Figure 12). Although monofilament sutures such as nylon
have less bacterial contamination potential, softer braided
sutures are much more comfortable to the patient. Healing
was uneventful and some lengthening was obtained with
the recession that took place after ostectomy (Figure 13).

After 4 months, gingivectomy was done with scalpel,
cauterization and thinning of the tissue by course diamond
drills (Figure 14). This was possible due fo the presence of a
wide band of attached keratinized mucosa (altered passive
eruption type 1). Two weeks later, healing shows extensive
lengthening (Figure 15)

VITA In-Ceram® (VITA Zahnfabriek, Germany) allporcelain
crowns were placed after a further 4 months of healing and
fissue maturation, with a good aesthetic outcome (Figure 106).

Figure 15: Two weeks after second stage surgery, showing the
extent of lengthening.

T

Figure 17: 25 Years after surgery, showing stable gingival
margins.

The patient was followed up af regular infervals and after
15 years the anterior 6 crowns (13-23) were replaced due
to marginal fractures of the In-Ceram® crowns on the palatal
aspects.

The periodontal tissues are stable at 25 years (Figure 17).
This case demonstrates a stable long-term result of performing
exfensive aesthefic crown lengthening utilizing a two-stage
surgical profocol with a predictable step-by-step treatment.
This allowed full control and minimal loss of attached
gingiva, due to af least 2-3 mm of lengthening obfained
from the process of recession.
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The efficacy of disinfectants in the
decontamination of dental unit water
lines: an in vitro laboratory study

Mrudula Patel’, Jainisha Desai' and Peter C Owen?

Abstract

Objectives/aims: This in vitro laborafory study compared the efficacy of water, sodium percarbonate (SPC| and
chlorine dioxide (ClO,) solutions in the disinfection of dental unit water lines [DUWLs).

Materials and methods: New DUWL tubes were cut, split open, and mono-culture and mixed-culture biofilms of
Staphylococcus aureus, Enterococcus faecalis and Streptococcus mutans were grown. Harvested biofilms from the
sectioned DUWL tubes were exposed to sterile distilled water, SPC or 5 and 10 p.p.m. ClO, in both a sfationary
phase and through a constant flow. Bacterial counts were compared using the Kruskal-Wallis nonparametric rank test.
Results: In the mono-culture biofilms, SPC, 5 and 10 p.p.m. CIO, significantly reduced all the test organisms
(Po0.01). However, no significant difference was found between SPC and CIlO,. In the mixed-culture biofilms
exposed to disinfectant without flow, CIO, significantly reduced the biofilm (P = 0.02) compared with water and
SPC. Similarly, in the constant flow study, CIO,, proved to be superior to water.

Conclusion: At low concentrations, CIO, with and without flow significantly reduced the mixed-culture biofilm grown
in vifro on the sections of the DUWL tubes. Therefore, it has the potential to be used in the patient freatment water,
as it is potable at these concentrations, and fo decontaminate and limit the biofilm formation in the water lines.

BDJOpen (2016) 2, 16003; doi:10.1038/bdjopen.2016.3; published online 26 February 2016

Introduction

The dental chair unit contains water lines that supply water from a reservoir or municipal
supply to the handpieces, the triplex air/water syringe and spittoon. These lines vary
in thickness and material construction, and become contaminated with environmental
microorganisms, pathogens and opporiunistic pathogens. These bacteria create

' Division of Oral Microbiology, biofilms on the tube walls that provide nutrients and profection to one another.! The
Department of Oral Biological flow of water in the dental unit water lines (DUWLs| generates shear forces that defach

Sciences, School of Oral Health
Sciences, Faculty of Health Sciences,
University of The Witwatersrand,

pieces of biofilm and plankionic forms of microorganisms and their endotoxins.
Confamination of DUWLs therefore becomes a potential source of infection particularly

Johannesburg, South Africa for immunocompromised patients and is hazardous for both patients and dental health-
care personnel. The source of contamination is tap water or retrograde aspiration of

2 Department of Oral Rehabilitation,

School of Oral Health Sciences, oral secrefions b\/ hondpieces.m

Faculty of Health Sciences, University Among the many physical methods that can improve the microbiological quality of
of The Witwatersrand, Johannesburg,  DUWL output water, the use of disinfectant is the most efficacious means of ensuring
SoltTilEet decontamination. Chemicals such as sodium percarbonate [SPC), hydrogen peroxide
Correspondence: and sodium perborate have been tested and they have shown variable efficacy* mainly
M Patel (mrudula.patel@wits.ac.za) owing fo the different fest concentrations and the type of inferventions. Most studies
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Table 1. Effect of water, SPC and ClO, on the biofilms of Staphylococcus aureus, Enterococcus faecalis and
Streptococcus mutans on the dental unit waterline yellow, white and grey tubing

Experiments Mean =+ s.d. (bacterial counts in c.f.u./ml)
Control H,0 SPC 5 p.p.m. ClO, 10 p.p.m. ClO;
Stationary® (n=27) 83x10°+1.8x107 34x10°£88x10° 51x10°+85x10* 7+38 0+0
Stationary® (n=27) 7.0%10° +1.7x10° 6.8x10°£23x10° 1.8x10* +3.6x 10* 1.9%10*+56x%10? 65+1.5% 102
Pump study® (n=15) 57%x10° +6.6x10° 42x10°+64x10° 45x10°+7.6x10° 0+0 0+0

Abbreviations: ClO,, chlorine dioxide; SPC, sodium percarbonate.
*Mono-culture biofilm on each type of tubing repeated three times.

EMixed-culture biofilm on each type of tubing repeated three times (bacterial counts obtained for each organism).
“Mixed-culture biofilm on the grey tubing only repeated five times (bacterial counts obtained for each organism).

have tested the efficacy of disinfectants as flushing solutions
with infermediate use of a normal water supply. However,
disinfectants may only be effective when the development of
biofilm is minimised and the intermittent exposure of normal
water is also eliminated. Disinfectants used in DUWLs have
fo not only eliminate heferotrophic bacteria but also common
pathogens. In addition, the disinfectant has to be safe and
biocompatible. This study compared the efficacy of a
commonly used product, SPC and newly available product,
chlorine dioxide (CIO,), in the disinfection of DUWLs and

their possible use during patient treatment.

Materials and methods

Cultures and inoculums

Staphylococcus aureus ATCC 2943, Enterococcus faecalis
ATCC29121 and a clinical sfrain of Streptococcus mutans
were used in the study. Ethical clearance was obtained from
the Human Research Ethics committee of The University of
Witwatersrand, Johannesburg. Culiures were grown on
blood agar plates, and inoculums were prepared to obtain

an optical density of 0.5 at 405nm (~10°-107 c.f.u./ml).

Test products

These products are commercially available and the solutions
were prepared according to the manufacturer’s instructions.
The SPC tablet (SPC, N-alkyl dimethyl benzyl ammonium
chloride, N-alkyl dimethyl ethylbenzyl ammonium chloride
and silver nitrate) is known as A-dec ICX (Adec, Newberg,
OR, USA), and 5 and 10 p.p.m. of slow release CIO,
tablets known as SteriWright (VWright Millners, Johannesburg,
South Africa). Sterile distilled water was used as a control to
represent flushing.

Standardisation of technique
Three-centimetre segments of standard-sized yellow (water

supply fo spittoon), white [fo auxiliary devices) and grey (to
the air turbines) new DUWL tubes (Adec] were cut and slit
info two halves. The tubes were decontaminated with 70%
alcohol and by placing them under ultraviolet light for 48h.
To grow biofilms, the tubes were placed in Brain Heart
Infusion broth, inoculated with 100p! of the appropriate
culture inoculum and incubated at 37°C for 72h. They were
rinsed with sterile distilled water to remove residues of media
and unattached bacterial cells, and the biofilms were then
scraped off with swabs. The swabs and the tubes were
placed in 5ml sterile distilled water, vortexed, and bocterial
counts were obtained on blood agar plates using the serial
dilution technique. These experiments were repeated five
fimes, and the results were analysed using a one-sample test.

Efficacy of disinfectants - in vitro study

For the mono-culture experiments, biofilms were grown on
five sefs of the yellow, white and grey tubes. One set of
tubes with biofilms were cultured for the quantity of bacteria
using the serial dilution technique (confrol count]. The
other four sets were allowed fo stand in either of the test
chemicals or water for 24h. They were then removed, and
the standardised procedure described above was followed
fo obtain the bacterial counts.

For the mixed-culture experiments, biofilms were grown
using all three cultures of bacteria. In this case, the bacterial
counts were obtained using Baird—Parker agar (S. aureus),
MacConkey agar (E. faecalis) and Mutans Bacitracin agar
plates (S. mutans).

For both the experiments, the percentage kill was
caleulated using control counts of unexposed tubes using
the formula:

[control counts - fest counts/control counts| x 100 = percentage kill.

All the experiments were repeated three times. These data
were compared using Kruskal-\Wallis nonparametric rank tesfs.
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Efficacy of disinfectants—simulation study

A fishtank pump was used fo simulate the dental unit. This
pump had the capacity to pump 400 litres of water per
hour. This experiment was repeated using only the grey
tubes. A 25-cm segment of tube was cut, fitted onto a pump
and submerged info a beaker containing 70% alcohol. The
pump was switched on for 2h to decontaminate the pump
and tube. The tube was removed and placed under ultraviolet
light. After 24h, the pump was removed from the alcohal,
drained thoroughly, air dried and the decontaminated tube
was reconnected. This assembled system was submerged
info 650ml of Brain Heart Infusion broth. The media were
inoculated with 1ml of mixed-culture inoculum, incubated
for 72h with a change of medium every day. The pump
was switched on for 8h a day and the rest of the time the
tubes were left in the same medium. A 3cm segment was
cut, wiped with 70% alcohol and split open using a sferile
scalpel. Biofilms from the inner walls of the tube were then
scraped off with swabs. The swabs and the tubes were
placed in 5ml sterile distilled water, vortexed and bacterial
counts were obtained using Baird—Parker agar (S. aureus),
MacConkey agar (E. faecalis] and Mutans Bacitracin
agar plates (S. mutans). The bacterial counts were taken
as control counts. The rest of the tubing was also wiped
with 70% alcohol, reconnected to a decontaminated pump,
submerged into sterile distilled water, switched on for 8h and
kept in the same sterile disfilled water at room temperature
for 24h. Five 3-cm segments were cut, the outer surface was
decontaminated and the biofilm from the inner wall was
cultured. Similarly, 72-h biofilms were exposed to SPC, and
5 and 10 p.p.m. ClO, solutions. These experiments were
repeated five times for each disinfectant. The percentage
kill data for each organism were pooled to provide 15
readings per disinfectant, which were compared using
Kruskal-Wallis nonparametric rank tests.

Results

Standardisation of technique

The mean biofilm counts of S. aureus, E. foecalis and S.
mutans was 1.3 x 107, 2.6 x 107 and 1.0 x 10° per tube.
No significant difference in the bacterial counts between
the repeats per tubes and between all the tubes was found
(S. aureus: P = 0.006, E. faecalis: P=0.15, S. mutans: P =
0.5). Therefore, it was determined that the technique was
standardised. However, the adherence ability of S. mutans
was found to be weaker than S. aureus and E. faecalis.In
addition, the adherence ability of the test organisms was not
tube dependent.

When the efficacy of the disinfectants was compared
between the tubes no significant difference in the % kill
was found (P = 0.6). When the efficacy of the disinfectants
was compared between the test organisms, no significant
difference in the % kill was found (P = 0.4). Therefore, all
the results were combined (% kill for the all the tubes and
all the organisms, n = 27) and the efficacy of disinfectants
were compared.

Efficacy of disinfectants

The bacterial counts are shown in the Table 1, which
shows the mean number of challenged organisms and the
reduction in the number of organisms. Continuous pumping
of ClO, showed complete removal of mixed-culture biofilm.
For each test, these bacterial counts were converted into
% kill. When the disinfectants were compared using % kill,
the results (Figure 1) showed that in the mono-culture biofilm
experiments, SPC, 5 p.p.m. ClO, and 10 p.p.m. ClO,
had significantly high (Po0.01) % kill compared with water.
However, there was no difference in the % kill between the
fest disinfectants.

In the mixed-culture biofilm experiments, the test disinfectants
had significantly higher % kill compared with water (Figure 2).
Both concentrations of ClO, also had significantly higher %
kill compared with SPC (P = 0.02) and no difference in the %
kill of the two concentrations of ClO,.

In the mixed-culture biofilm pump experiments (Figure
3), SPC did not prove any different from water (P =0.1).
However, both the concentrations of ClO, proved to be
better than water (P = 0.01).

Discussion

Although data related to transmission of infections due to
DUWL are under reported, it is sfill a threat especially to
immunocompromised patients. This study has shown that
the tfest chemicals can significantly reduce the biofilms
compared with water, which suggest that flushing the unit
with water alone will nof be adequate.®*° Many products
containing disinfectants are available and they have been
shown to have variable efficacy purely because of the unique
nature of the DUWL system.* It becomes contaminated with
different types of bacteria, which forms highly structured
microbial communities that are difficult fo remove.

This study has shown that biofilm containing mixed flora
could not be eliminated with SPC (Table 1). Nevertheless,
SPC performed slightly betfter when the test organisms
were challenged individually and used in the pump
systfem. It has been suggested that sodium perborate and
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Figure 1: Comparison of disinfectants in the disinfection of
yellow, white and grey tubes contaminated individually (mono-
culture) with S. aureus, E. faecalis and S. mutans where n = 27.
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Figure 3: Comparison of disinfectants in the disinfection of
simulation pump-attached grey tubes contaminated with mixed-
cultures of S. aureus, E. faecalis and S. mutans. Bacterial counts
for each organism were pooled where n = 15.

sodium carbonate, which are similar to SPC, generally
have variable efficacy. Similarly, the test product SPC
that contained SPC,
and antimicrobial compound silver nitrate also displayed
variable efficacy. In a study, sodium carbonate together with
sodium carbonate peroxy hydrate has shown inconsistent
results at different time intervals.® It has been reported
that SPC can efficiently eliminate heterotrophic bacteria
and produce water containing bacterial counts within the
permitied quantity of 0500 c.f.u./ml™* and yet we failed
fo show this phenomenon. Although the efficacy of all the
disinfectants improved in the pump study compared with the
stationary experiments, SPC did not prove fo be better than
water. On the other hand, ClO, consistently showed better
results than water.

surfactants with biocidal activities

Figure 2: Comparison of disinfectants in the disinfection of
yellow, white and grey tubes contaminated with mixed-cultures
of S. aureus, E. faecalis and S. mutans in an in vitro stationary
environment. Bacterial counts for each organism were pooled
where n = 27.

As the results in our study have shown, Environmental
Protection Agency (EPA) approved CIlO, is an excellent
biocide and its use in DUWL has been recommended.'®
However, Smith et al.’® reported that up to 50 p.p.m. ClO,
did not consistently provide potable quality water from an
intermittently treated DUWL, although it reduced the total
viable bacteria. In contrast, 3 p.p.m. ClO, was reported
fo produce water with <500 c.f.u./ml of heterotrophic
bacterial counts.!" Similarly, the use of CIO, {unknown
concentration) in DUWLs was shown fo maintain <10
c.f.u./ml of bacteria for up to 11 days.¢ This suggests that
fo achieve a significant beneficial effect, ClIO, should be
used continuously and not intermittently.>¢'? Continuous use
of CIO, in the DUWLs may prevent biofilm formation by
reducing the number of bacteria that will also improve the
quality of water.

Regular use of disinfectant may also create other
problems particularly with chlorinated compounds as they
are considered corrosive. ClO, is reported fo cause no
corrosion at neutral pH, but can cause corrosion at an acidic
pH of 2-3 and af very high concentrations.'® It is extremely
unlikely that such an acidic pH would ever occur in DUWLs,
which suggests that corrosion may not be a problem. It has
been shown that the maintenance of the DUWL system can
be achieved either by flushing with a disinfectant regularly
or by adding a low concentration of disinfectant fo the
treatment water. However, the low concentrations of SPC
studied here were ineffective in reducing the bacterial
counts to <100 and even <200 c.f.u./ml as recommended
by European Union and American Dental Association,
respectively.'*1> This study has shown that confinuous use
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of 5 p.p.m. concentration of ClO, was effective in killing
pathogenic bacteria present in the form of biofilm on the
DUW!Ls and this concentration is acceptable in the treatment
water. EPA and Centers for Disease Control and Prevention
(CDC) dllow 8 p.p.m. ClO, in drinking water.'® Therefore,
5 p.p.m. ClO, may be safely used 1o continuously disinfect
the DUWL tubes and water during dental operations.
Addition of disinfectant info the freatment water is easy and
less time-consuming.

One of the limitations of this study is that actual dental chair
units were not used. However, an artificial pump system was
created to simulate the DUWL system, as also shown by
Sprattet al.'” In this simulated system, mixed-culture biofilms of
three common pathogens were grown and decontaminated
successfully, validating the results. However, further research
is required to fesf this product in the DUWLs fo establish ifs
in situ and longterm efficacy. One of the limitations of in situ
studies, however, is that the output water is usually tested,
which contains only a fraction of bacteria detached from
the biofilm. The number of challenged bacteria is important,
and in in vitro studies at least known quantities of bacteria
including pathogens can be challenged, which is perhaps
more representative of the clinical seffing.

Conclusion

This study has shown that 5 p.p.m. CIO, can kill 99.95%
of mixed-culture biofilm grown in vitro on the sections of the
DUWL tubing and it is potable at this concentration, therefore
has the potential to be used as a disinfectant in these lines
and to be used in the treatment water. Further research is
required to assess the DUWL disinfectant efficacy of CIO,
in a normal clinical setting and to ascertain whether it might
result in adverse corrosion of dental surgery equipment.
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Introduction

Teeth that have been affected by extensive wear or a genetic disorder can be
successfully restored with adhesively bonded all-ceramic restorations. The following
article summarizes the outcomes of a series of complex clinical cases. Two different
groups of patients require the rehabilitation of impaired full dentitions:

1. Patients whose teeth show extensive erosion, abrasion or affrifion caused by their
dief (e.g. consumption of energy drinks| and/or overuse (e.g. grinding)

2. Patients who have a genetic disorder that affects the tooth structure and the
composition of the tooth enamel [e.g. amelogenesis imperfecta, Al) (Figures 1 to 3)

Patients in the first group usually start experiencing problems (e.g. pain and
compromised esthefics| in their forties and fifties. The teeth become shorter and look
yellowish; parts of the existing tooth structure become fragile and a loss of vertical
dimension occurs. Patients with a genetic enamel defect generally require treatment
when they are in their teens. Today’s advanced allceramic and adhesive systems
allow minimally invasive tooth preparation and they produce durable, functional and
esthetic restorations.

Before treating patients with dental erosion, it is important to obtain their full medical
history (e.g. bulimia nervosa or reflux disease) and find out about their eating habits.
If possible their general practitioner should also be involved in the treatment. If the
patient is experiencing functional problems, these should be addressed in a pre-
freafment phase. In patients with a congenital defect of the tooth structure, a thorough
clinical and radiological examination is of utmost importance, since in addition to
the enamel defects (Figures 4 and 5), these individuals may also suffer from follicular
cysts, abnormal footh eruption, refained or impacted teeth, an open bite or denfal
pulp calcification (Figures 6 to 8). The disorder is furthermore associated with gingival
and periodontal disease. This must be taken info consideration in the preliminary
freatment of hypomineralized and hypocalcified enamel. Depending on the severity of
the impairment of the enamel formation, an adhesive bond may be much weaker than
it would be on healthy enamel. As a result, the adhesive bond must be generated in
the dentin in most cases (Figure. 9).
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Figures 4 & 5: The posterior teeth of Al patients also show different types of enamel defects. The enamel layer may be missing entirely.

At present, no guidelines or scientific reports of an
evidence-based protocol are available for the treatment
of patients with Al. In a longterm study conducted at the
Tubingen University Hospital, we identified the type of
complications which could arise with adhesively placed
allceramic single-tooth restorations in the mentioned patient

groups.

Table 1 — Overview of materials used

Group Name Manufacturer

Silicate ceramic  Celay (feldspathic
ceramic)

IPS Empress 1

Germany

Vita Zahnfabrik, Bad Sackingen,

lvoclar Vivadent, Schaan, Liechtenstein

Data base and examinations
For our study, we selected patients who regularly aftended
the recall oppointments and who had been treafed as
follows:

Singletooth restorations [crowns, partial crowns) made
of silicate (Si) or lithium disilicate ceramic (LiDi) had been
placed with an adhesive composite. Table 1 contains a list

Other characteristics

Copy milling, predecessor product of
Vitablocs Mark 11
Leucite-reinforced silicate ceramic

Lithium disilicate IPS Empress 2

lvoclar Vivadent, Schaan, Liechtenstein

Lithium disilicate ceramic of the 1<t generation

ceramic IPS e.max Press Lithium disilicate ceramic of the 2" generation:
Only the vestibular aspect of anterior restorations
was veneered (IPS e.max Ceram - Ivoclar Vivadent):
cut-back technique

Veneered Ceramill Zolid Amann Girrbach, Pforzheim, Germany  Zirconium oxide frameworks veneered with

Vitablocs YZ
Cercon

zirconium oxide

frameworks Germany

DeguDent, Hanau, Germany

Vita Zahnfabrik, Bad Sackingen,

IPS e.max Ceram (lvoclar Vivadent)
Zirconium oxide frameworks veneered with
Cercon Ceram Kiss (Degudent)

Zirconium oxide frameworks veneered with
Cercon Ceram Kiss (Degudent)
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Figures 6 & 7: The entire crown of tooth 23 is missing (Fig. 6). The bitewing radiograph (Fig. 7) shows
normally formed dentin: parts of it are bare, while other parts are covered with only a thin layer of enamel.

Figure 8: The panoramic radiograph shows a severe form of Al. None of the teeth show any enamel
coverage.

of the materials used.

The patients had lost @ maximum of four teeth. The
missing teeth were replaced with not more than a three-
unit allceramic bridge or a singletooth implant with an
allceramic crown. The patients whose vertical dimension
of occlusal had to be opened by more than 4 mm were
given an occlusal appliance which they had to wear 24,/7
for at least four months before the freatment. The rapid
developments in the field of allceramic materials confinue
fo open up new freatment modalities. Initially, however,
feldspathic and leucite-reinforced silicate ceramics were
copy-milled to produce esthefic single crowns, which
could be used in posterior teeth and were placed with the
adhesive fechnique.

A clinical check-up program was initiated in order to
monitor the quality of the treatment results. Therefore, the
footh status, periodontal probing depth and papillary
bleeding index as well as the quality of all the restorations
were annually assessed and classified according fo the
Ryge criferia. Irreparable fractures, tooth loss and deep
probing depths were classified as “absolute failures”. If the
quality of a restoration was deemed to be compromised,
but a new restoration was not justified, it was classified as
a “relative failure” (e.g. chipping, cracking of the ceramic).

Patients, observations and results
The study involved 17 patients between the ages of 12 and
69 (at the time of the restoration placement) and a total of
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Figure 9: In many cases, the dentin
colour deviates considerably from
the norm. It is therefore important to
select the correct tooth shade for an
esthetic outcome of the monolithic
crowns.

450 restorations (Table 1 — QR code). Nine of the patients
suffered from some form of Al. The patients were observed
over a period of maximum 17 years. During this time, the
following complications occurred in 44 restorations (10 %)
in 11 patients (65 %):

e Fleven of the 44 restorations were classified as “absolute
failures”, which translates to an overall survival rate of 99.8
% after three years and 91.4 % after ten years. No significant

Figure 10: Grade 3 chipping of an IPS Empress Il anterior crown after 16 years. The
restoration was repaired by adhesively bonding the fragment in place again.

Figure 11: Classical fracture of a molar crown (in this case Celay silicate ceramic,

Vita Zahnfabrik) after 14 years. The crown was completely removed and a new restoration
was placed after minimal preparation.

differences were noted between patients with or without Al.
e Thirtythree of the “relative failures” were caused by
chipping (25). It is interesting fo note that 11 of the “chip-
offs” were recorded in one patient alone. Despite the
observed complications, the success rate was 95.7 % after
three years and 81.4 % after ten years. A statistically relevant
difference was noted between patients with and without Al.
The success rate of patients with Al was significantly higher.

Figure 12: Photo of the restorations placed in the patient shown in Figure 2 after five years of service.
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Table 2 — Overview of all restorations placed, their observation period and material groups, assigned to the

respective patient.

Age at the Observation Crowns Partial crowns
time of period Lithium disilicate Silicate Lithium disilicate Total number
Pat#(AI?) treatment (months) ceramic ceramics ceramic Bridges of restorations

1 (Al) 12-13 171 6 22 0 0 28

2 41 182 0 27 0 0 27

3 60 88 0 22 0 1 23

4 (Al) 17 101 28 0 0 0 28

5 (Al) 39 98 28 0 0 0 28

b x| 26 28 0 0 0 28

7 (Al) 18 81 24 0 0 0 24

8 69 72 17 9 11 0 28

9 (Al) 18 65 27 0 0 0 27

10 65 61 20 0 4 1 25

11 (Al) 48 59 24 0 0 0 24

12 (Al) 23 51 27 0 0 0 27

13 43 50 27 0 0 0 27

14 45 43 20 0 0 2 22

15 26 41 28 0 0 0 28

16 (Al) 20 36 28 0 0 0 28

17 (Al) 17 23 2741% 0 0 0 28

N=38

(without Al) @47.5y. @ 70 months 141 49 15 4 208

N=9

(without Al) @ 236y. @ 76 months 219 22 0 0 242

*: Single-tooth crown (lithium disilicate ceramic), adhesively cemented on an implant abutment
Al: Amelogenesis Imperfecta
Discussion of restorations involved in our study was high, the number of

The longterm performance of the different materials shown
in Table 1 and 2 was assessed on the basis of adhesively
bonded singletooth resforations. During an  observation
period of ten years, we found that fractures of single-
footh silicate ceramic restorations were spread over the
entire length of time (Figures 10 and 11), whereas lithium
disilicate crown failures tended to occur towards the end
of it. These results are comparable fo those in the literature.
Nevertheless, it must be noted that even though the number

patients was relatively low. Consequently, our findings are
limited in ferms of their validity. However, they do allow us
to identify cerfain frends.

Molar restorations fractured most frequently: affer about
five years of service and primarily in patients whose vertical
dimension had not been opened. The type of material
used may have been responsible for the fractures or the
restorations may have been foo thin. VWe were surprised by
the fact that the patients with Al had fewer complications
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than the patients without Al. We had assumed that
their restorations would not perform as well due to the
"unfavourable” conditions for the adhesive bond. Age may
have played a role in this finding, since the patients with Al
were about 24 years younger on average compared with
the other subjects. In addition, the results of the Al patients
showed that adhesive allceramic restorations do not cause
any endodontic problems. Therefore, they can be classified
as a longterm treatment option. Nonetheless, the teeth
of patients with Al require circumferential preparation to
prevent any weak areas such as cement lines and o resfore
the function and anatomy of the teeth.

Summary

Adhesively cemented all-ceramic single-footh resforations
achieve excellent clinical results irrespective of the initial
situation (Figure. 12). However, patients with a history of
functional problems are expected to have a higher rafe
of technical complications. Overall, it is likely that about
two in one hundred crowns every year will show some
sort of complication affer five to ten years of service and
that primarily resforations in molars will fracture. Therefore,
we recommend af least one check-up per year in order fo
freat any complications as early as possible and therefore
minimize the risk of failure.

Annotation

The present results were previously published in the
following article: Klink A, Groten M, Huettig F; Complefe
rehabilitation of compromised full dentitions with adhesively
bonded allceramic  singletooth  resforations:  longterm
outcome in patients with and without amelogenesis
imperfecta. ] Dent. 2018 Mar;70:51-58. doi: 10.1016/.
ident.2017.12.011. Epub 2017 Dec 21.
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Introduction

For decades now we have been observing a rise in the desire among patients for
aesthetic improvements fo their smiles. A multidisciplinary freatment makes it possible
fo achieve a harmonious and healthy smile by adopting the shape, colour, size and
positioning of the teeth on the basis of facial parameters. Thanks to scientific progress
overall and advances in the materials and techniques used, it is now possible fo effect
such changes with less invasive procedures. One such freatment technique is ceramic
veneers (Belser et al., 1997: Radz, 2011; Rotoli et al., 2013).

The production of veneers begins with minimal preparation of the tooth in such a
way that as much healthy dentfal hard fissue as possible is preserved on the one hand
and changes to the shape and even small changes to the colour of the footh are
possible on the other. This novel concept was infroduced under the term “minimally
invasive dentistry” (Radz, 2011).

The material most commonly employed in the production of ceramic veneers is
lithium disilicate-based ceramic, which displays good mechanical properties thanks to
its resilience, offers excellent visual properties thanks to its ability to reproduce natural
footh characteristics well and is also bio-compatible with the neighbouring oral fissues
(Chen et al., 2018; Palla et al., 2018: Zhi et al., 2016).

Compositebased blocks are also used to produce indirect restorations with the aid of
CAD / CAM technology. During the production process, they are exposed fo heat and
pressure for polymerisation and, as a result, display superior mechanical properties in
comparison with direct composite restorations (Mainjot et al., 2016). In terms of their
modulus of elasticity and strength, the composite-based CAD / CAM blocks achieve
values similar to those of natural tooth substance, i.e., enamel and dentine. These
properties can be controlled by the percentage of resin mairix in the constituents of the
blocks. In addition, this material displays greater resistance to fatigue compared with
ceramics (Alamoush et al., 2018; Magne et al., 2010), and such properties make this
material an excellent choice for durable, indirect restorations. Grandio blocs (VOCO
GmbH, Cuxhaven, Germany) is an example of a hybrid ceramic block for CAD /
CAM systems — it is a nano-ceramic hybrid material containing 86 % inorganic fillers
in a polymer matrix. The composite systems for CAD / CAM are indicated for the
indirect production of permanent singledooth restorations such as inlays, onlays, full
crowns and veneers.
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Figure 1: Portrait photo before and after treatment.

Figure 2: Close-up of smile before and after treatment.

Figure 3: Digital smile design.

Alongside the mechanical advantages, the composite
blocks also offer the possibility of shade adaptation directly
after the milling process without any need for additional
crystallisation, as is the case with ceramic blocks. This
represents another advantage of this production fechnique
(Allen et al.). A further interesting factor worthy of note when
these blocks are used is that, compared with ceramics, the
margins of the restoration do not display any microcracks
and are more homogeneous (Tsitrou et al., 2007). The
restorations produced using composite-based materials are
easier fo repair infracrally if and as required, if necessary by
freshening up the areq, silanising the restoration afterwards,
applying an adhesive system and performing the repair
directly with the composite (Tsitrou ef al., 2010).

This clinical case thus aims to illustrate the possibility for
using CAD / CAM technology and composite-based blocks
for the indirect resforation of anterior teeth.

Case report

A 50vearold patient presented in the clinic of the
university project Construindo Sorrisos Confiantes (Building
Confident Smiles|) run by the Department of Dental Materials
and Prosthetics at the Institute for Science and Technology
at the Federal University of S@o Paulo in Séo José dos
Campos, Brazil. The patient was unhappy with his smile
and particularly did not like the gaps between his feeth or
their shade. In the first session, the patient's medical history
was recorded, a clinical examination performed and
photographs taken for the purpose of the diagnosis and
subsequent freatment planning (Fig. 1, Fig. 2).

The examinations revealed that the patient was in good
general health and maintained good oral hygiene without
any systematic conditions which might affect and / or
hinder dental freatment.

The extraoral photographs, comprising a front portrait
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Figure 4: Mock-up.

photograph with lip refractor and forced smile, 452 from the
side and a photograph in the 12 o'clock position, and the
intraoral photographs, comprising a close-up of the smile,
maximal infercuspidation with lip retainers and the maxillary
teeth against a black background, were taken prior fo the
start of treatment (Fig. 3). This was followed by 2D digital
smile design (DSD) using the diagnosfic  photographs,
based on the main problem and with the aim of resolving it.
The ideal smile was constructed on the basis of the patient's
facial features and the function of the stomatognathic system.
The parameters employed when designing the smile were
the smile line and the position of the lips, the gingival zenith,
tooth proportions, the face format and the increase in size
in accordance with the principles of the RED correlations
(Stanley et al., 2018). Once the final 2D smile design was
complete, the dafa were sent along with the patient’s models
fo the dental laboratory for production of a diagnostic wax-
up for the patient.

The model with the diagnostic waxup was then used
fo produce a silicone impression, which replicates the
proposed new dental anatomy and allows production of
a mock-up on the patient’s teeth without the need for any
tooth preparation, solely with the aim of simulating the
proposed aesthetic restoration for the patient. The dentist
uses this simulation to analyse the aesthetics and function
for the case in question and either recommends or rejects
the plan. In addition, the trying-in of the mock-up is ideal for
giving the patient an idea of how the proposed aesthetic
restoration will look and building up his confidence in the
planned freatment.

The mockup is made using bisacrylic, which boasts
material characteristics such as low heat emission during the
polymerisation reaction. It also reproduces the shape of the

Figure 5: Preparation on the mock-up.

footh copied using the silicone tray well and has a similar
colour fo natural dental fissue. The Structur 2 bisacrylic
composite (VOCO GmbH) was used. It was infroduced
info a silicone tray with the tip of the mixing tip always in the
deepest part of the impression so as to avoid air bubbles.
Once filled, the tray was inserfed into the patient's mouth
and the excess material removed during the early stages of
the polymerisation. The material was then allowed fo cure
completely. Once fully polymerised, the silicone tray was
removed from the patient’s mouth and the surface of the
finished mock-up wiped with a piece of gauze soaked in
alcohol in order to remove any remaining monomer (Fig. 4).

Once the patient and dentist were both satisfied with
the completed planning, a treatment plan for attaining the
freatment goal described in the first phase was submitted
fo the patient. The following treatment was proposed fo the
patient: tooth whitening to achieve a homogeneous tooth
shade and production of veneers made from hybrid blocks
(Grandio blocs = VOCO GmbH) for six teeth from tooth 13
fo 23 in order fo redesign the shape of the feeth.

The technique proposed by Kern & Ahlers (2015) was
used as a reference for the preparation of the teeth, with
the mock-up serving as a guide for removal of the dental
substance. A 4141 grinding bur (KG Sorensen, Cotig,
Brazil), characterised by diomond-coated rings, was used
fo carve reference grooves into the vestibular surfaces of
the respective feeth, taking into consideration the incline
of the tooth in each third, and an approximately 0.5 mm
thick layer of substance removed from mesial to distal. An
extrafine 3145FF diamond bur was then used to remove
a second layer of substance from each vestibular surface
until the groove placed during the first step was levelled out.
The preparation was completed with an extrafine 3203FF
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Figure 6: Dry try-in.

diamond bur, with the cervical and proximal preparation
margins being defined so as to achieve betfter marginal
infegrity for the respective veneers and determine the exact
size of the veneers (Fig. 5).

The impression was faken in the same freafment session
following the preparation and a single #000 knitted cord
(Ultrapak — Ultradent Products Inc., South Jordan, USA| used
for the gingival refraction in advance. The cord was soaked
in a litle haemostatic solution and placed into the gingival
sulcus. The impression was performed in two stages with
an addition-curing silicone (Virtual = Ivoclar Vivadent AG,
Schaan, liechtenstein). The DSD planning and the model
were sent fo the laboratory as references and for the
production of the restorations.

For insertion of the restorations, a dry fry-in was performed
in the mouth in advance in order fo assess the marginal
infegrity and final position of the veneers and make any
proximal adjustments if and as necessary (Fig. 6). The
inferior sides of the veneers were produced in the following

Figure 7: Application of Ceramic Bond on veneers.

way in accordance with the manufacturer's specifications:
sandblasting with aluminium oxide {25-50 pm), followed by
cleaning of the pieces in an ulirasound bath for 5 minutes.
The surface was then freated with the bonding agent
Ceramic Bond (VOCO GmbH) (Fig. 7): an applicator
brush was used to apply the agent fo the inferior sides of
the veneers before it was allowed to work for 60 seconds
and then dried quickly with compressed air. The teeth were
prefreated with 37% phosphoric acid for 30 seconds as
the preparation of the teeth occurred exclusively in the
enamel, then rinsed thoroughly with air and water and dried
with compressed air. The adhesive Futurabond U [VOCO
GmbH) was applied fo the tooth surface and massaged in
for 20 seconds, followed by removal of the excess material
with a fine suction device and light stream of air (Fig. 8).
Following the preparation of the veneers and the teeth,
the next stfep was the final insertion of the composite. The
dual-curing composite-based luting system Bifix QM [VOCO
GmbH) was applied fo the inferior side of the veneers, the

Figure 8: Preparation of the teeth: 37% phosphoric acid for 30
seconds, apply Futurabond U and massage in for 20 seconds.

Figure 9: Removal of excess Bifix luting material.
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Figure 10: Removal of excess material with scalpel and polishing
with the Diamanto polishers.

veneers brought info their final position and a check for
excess material performed. Following removal of the excess
material with a brush, the material was lightcured for five
seconds fo stabilise the veneers. With the resforations fixed
in this way, the next step was to remove the excess material
using dental floss on the proximal surface and a no. 11
scalpel on the cervical surface (Fig. 9).

This was followed by the final light curing for 40 seconds
on each side of the veneer. Once polymerisation was
complete, the remaining excess material was removed
using a periodontal curette and an interproximal saw. The
occlusion was then ground in on the basis of the markings
using occlusal articulating film (Accufilm — Parkell Inc.,
Edgewood, USA) on a holder in accordance with the
criferia for optimal occlusion with double-sided and even
confact and clearly defined guide surfaces.

Following the grinding, the veneers were finished and
polished using Diamanto diamond  polishers  (VOCO
GmbH), giving them their final smooth and lustrous surface
(Fig. 10).

The patient was instructed in the essential care and
monitoring of the resforation before being discharged with
the first follow-up appointment scheduled for 48 hours later.
After two follow-up sessions in which the marginal integrity,
possible excess material, occlusal confact points and oral
hygiene were assessed without any complaints, the patient
was briefed on the importance of maintaining good oral
hygiene and the requirement for a check-up every six months
and then permanently discharged (Fig. 11).

Figure 11: The restoration on the model and in its final position
in the mouth.

Conclusion

This case illustrates clearly that the CAD / CAM technique
is already a clinical reality and will soon become the only
practised means of producing indirect restorations. In
addition, we should take the use of alternatives to ceramic
materials, which have already established themselves
in the scientific literature, into consideration for cesthetic
resforations in the anterior region. The hybrid material
described displayed good aesthetic and  mechanical
characteristics in this case, although further clinical studies
info the longevity of the material remain necessary.

References

1. Alamoush RA, Silikas N, Salim NA, Al-Nasrawi S,
Satterthwaite JD. Effect of the Composition of CAD / CAM
Composite Blocks on Mechanical Properties. Biomed Res
Int. 2018;2018. doi: 10.1155/2018/4893143.

2. Allen KL, Schenkel AB, Estafan D. An overview of the
CEREC 3D CAD / CAM system. Gen Dent. ;52 (3):234~
5. PMID: 15206254,

3. Belser UC, Magne P, Magne M. Ceramic laminate
veneers: continuous evolution of indications. | Esthet Dent.
1997:9(4):197-207. PMID: 9468884.

4.Chen X, Zhang Y, ZhouU ], Chen C, Zhu Z, li LEL
Effect of different surface treatments and retainer designs
on the refenfion of posterior Pd-Ag porcelainfusedo-
metal resin-bonded fixed partial dentures. Exp Ther Med.
2018;15(2):2006-14. doi: 10.3892/etm.2017.5630.

5. Kern M, Ahlers MO. Controlling the depth of ceramic

VOL.10, NO. 3 INTERNATIONAL DENTISTRY — AFRICAN EDITION 37



<

DA SILVA / DE SOUZA ANDRADE

veneer preparations by using a color marker in the depth
grooves. | Prosthet Dent. 2015;114(6):862-4. doi:
10.1016/].prosdent.2015.06.010.

6. Magne P, Schlichting LH, Maia HP, Baratieri IN. In vitro
fatigue resistance of CAD / CAM composite resin and ceramic
posterior occlusal veneers. | Prosthet Dent. 2010; 104(3):149-
57.doi: 10.1016,/50022-3913(10)60111-4.

7. Mainjot  AK, Dupont NM, Oudkerk |C,
Dewael TY, Sadoun MJ. From Artisanal to CAD-
CAM Blocks. | Dent Res. 2016:95(5):487-95. doi:
10.1177,/0022034516634286. PMID: 26933 136.

8. Palla E-S, Kontonasaki E, Kantiranis N, Papadopoulou
L, Zorba T, Paraskevopoulos KM, et al. Color stability of
lithium disilicate ceramics affer aging and immersion in
common beverages. ] Prosthet Dent. 2018;119(4):632-
42 doi: 10.1016/j.prosdent.2017.04.031.

Q. Radz GM. Minimum Thickness Anterior Porcelain
Restorations. Dent Clin North Am. 2011:55(2):353-/0.
doi: 10.1016/].cden.2011.01.006. PMID: 21473998.

10. Rotoli B, lima D, Pini N, Aguiar F, Pereira G, Paulillo
L. Porcelain Veneers as an Alternative for Esthetic Treatment:
Clinical Report. Oper Dent. 2013;38(5):459-66. doi:

10.2341/12-382-T. PMID: 23550911.

11. Stanley M, Paz AG, Miguel |, Coachman C.
Fully digital workflow, infegrating dental scan, smile
design and CAD-CAM: case report. BMC Oral Health.
2018;18(1):134. doi: 10.1186/512903-018-0597-0.
PMID: 30086753.

12. Tsitrou EA, Helvatioglu-Antoniodes M, van Noorf R. A
preliminary evaluation of the structural infegrity and fracture
mode of minimally prepared resin bonded CAD /CAM
crowns. | Dent. 2010;38(1):16-22. doi: 10.1016/].
ident.2009.07.003. PMID: 19683378.

13. Tsitrou EA, Northeast SE, van Noort R. Brittleness
index of machinable dental materials and ifs relafion to
the mar-ginal chipping factor. ] Dent. 2007;35(12):897-
902. doi: 10.1016/j.jdent.2007.07.002. PMID:
17977638

38 INTERNATIONAL DENTISTRY — AFRICAN EDITION VOL.10, NO. 3



Pg-is0 Jl awlj Uy Ulaon
Wi danlldira yuts) dllell pjg pIa AL Wil

Under the patronage of His Highness Sheikh

Hamdan bin Rashid Al Maktoum

Deputy Ruler of Dubai, Minister of Finance and
President of the Dubai Health Authority

UAE International Dental Gonference &
Arab Dental Exhibition

9-11 February 2021

Dubai International Convention & Exhibition Centre

Largest International Annual Scientific
Gonference and Exhibition in the World

Organized by Strategic Partner Supported by

< GuIrHe:hh(nun:il _; ERLRIHR Gliwlll i) dagaull Gnanll

& nuinllg uggll aalaill aigll d)mﬁ UHMJ_A“_“_‘\

FEDERAL AUTHORITY FOR IDENTITY & CITIZENSHIP  Gove

INDEX® Conferences & Exhibitions Organization Est. 06000 OF El
INDEX Holding Headquarters | Road # D-62, Opposite Nad Al Hamar | P.O. Box: 13636, Dubai, UAE AEEDCDubai :
Tel: +971 4 520 8888 | Fax: +971 4 338 4193 | E-mail: inffo@aeedc.com | Website: index.ae aeedc.com [=]



http://www.aeedc.com

USER REPORT

Highly esthetic results with a new
milling machine

Josef Kunkela

Josef Kunkela, DMD, PhD, an
innovative and renowned dentist and
founder of the Kunkela Academy in
the Czech Republic

Introduction

CEREC Primemill, Dentsply Sirona’s new milling machine, has taken chairside dental
resforations fo the next level. Thanks fo ifs state-ofthe-art technology, a wide range of
resforations can now be manufactured faster, using a large variety of materials with
results that are very precise and particularly easy to achieve. As a clinical tesfer for
Dentsply Sirona, Dr Josef Kunkela had the opportunity to comprehensively evaluate the
new milling machine. The following is a description of his first experiences with CEREC
Primemill based on a patient case.

| have two essential requirements for digital restorative dentistry: | want to satisfy my
patients to the best of my ability for example by producing accurately fiting and very
esthefic restorafions. | also want fo refain complete control over the workflow. This is
exactly what CEREC has offered me for 13 years. It's not just about switching from
conventional fo digital impression faking, it's about the entire process. With the right
workflow, | can work very efficiently. This is where CEREC Primemill takes us to a new
level. It is a machine that is simple to operate, works with a really fascinating speed
and yields high-quality results.

As a Beta fester of CEREC Primemill, | had the opportunity to follow the development
process. VWhen this milling machine was set up in my practice, | immediately noficed
the new touch interface. In my opinion, it is a great feature to get information about
milling cycles and the right instrument recommendation for every procedure.

The second striking point is that the machine works very quietly and above all
quickly. CEREC Primemill only takes approximately five minutes using Super Fast
mode fo fabricate a zirconia crown. In my practice, the assistant takes over the first
scan with the new CEREC Primescan. After | have examined the patient and made
the therapy decision (which restoration, which shade), the assistant can prepare the
CEREC Primemill. Meanwhile, | prepare the teeth to be resfored and take the digital
impression with CEREC Primescan. The fabrication process then starts directly after the
design of the restoration, which is carried out by a dental technician in my affiliated
practice laboratory. | can fully concentrate on my work with the patient and on his
dental situation. This is efficient and very important for me.

Of course, a perfect workflow also requires the right quality. How useful is it to be
finished with everything in the shortest possible time if the restoration does not fit exactly
or is visually unattractive? This is where CEREC Primemill once again offers impressive
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Figure 1: Initial situation: The patient wants to have an esthetic
solution for her diastema.

results. The surface of the materials is extremely smooth and
the margins are very clearly defined.

From a clinical point of view, the following aspects convince
me above all else about CEREC: The entire scanning process,
including bite registration and preparation control, is very
simple. In addition, there are the advantages of the initial
scan: catalogue of beautiful natural smile, recycle patient
smile, family cross copy smile, gingiva mask over design
proposal model, index for direct restorations. If you are
going to fabricate a direct resforation of broken incisal edge
or comer and if you would like to use layering technique,
you benefit from having scanned the initial situation before
and from having made a silicone index according fo the
3D printed model of patient’s natural dentition. And there
is greater patient convenience because of the reduction
of appointments for freatment and temporary restorations.
From an organizational and economic point of view, the
efficient workflow, the reduced number of appointments
and the ability to delegate many work steps are particularly
nofeworthy. My experience shows that CEREC begins to
pay off at the reception desk when a wellrained assistant
plans the appointments and can explain the advantages of
this freatment method fo the patient.

The most important thing is that CEREC Primescan and
CEREC Primemill work together to create a greaf setup
for everyday restorative dentfistry. The CEREC system is
exceptionally versatile and allows us fo freely scan, design
and switch from laboratory to chairside software according
fo our requirements and the daily needs for different material
choices and workflows. The following case illustrates this.

Case Study

A 23-yearold female patient came to my practice and
asked for an esthefic solution to her diastema and tremata.
The challenge was to preserve the natural surface structure
as much as possible. In this case we used the so-called
Biocopy Strefch Technique. It is a fairly simple technique

USER REPORT

Figure 2: This is the natural structure of the teeth we wanted to
adapt in the final restorations.

that uses the scanned anatomy to create a larger version
of the original while maintaining anaftomical accuracy. It is
essential that the scanned anatomy is used for the restorations
that are fo be fabricated. At the same fime, it is possible to
build a custom tooth library in this way. This can be used for
future restorations. This inifial scan also offers the possibility
fo use the gingival mask as a reference for the emergence
profile when designing anterior restorations.

With regard to the patient's youth, we opted for non-
prep veneers for both the cenfral and lateral anterior
teeth. We used the initial scan to make a mockup of the
planned veneers in order to get a better idea of the final
freatment result. We sent this scan via the Case Connect
Center to our own laboratory where it was processed in
the inLab software 19. To further modify the initial proposal,
we used the aforementioned Biocopy Stretch Technique.
Subsequently, the virtual articulator was used fo ensure
function in all jow movements (protrusive and laterotrusive).
The mock-up was then milled from PMMA in an MC X5
(Dentsply Sirona). | prefer this method to others because
its distinct edge sharpness helps to avoid undercuts and
fransitions in the final restorations, especially laterally. The

RECYCLE STRETCH DATEBASE

Figure 3: As there are different methods of copying natural
teeth shapes, we decided to categorize them into these three
categories of Biocopy.

VOL.10, NO. 3 INTERNATIONAL DENTISTRY — AFRICAN EDITION 41

>



KUNKELA

w @ S >

Figure 5: Mock-up design of the veneers in the inlab SW 19.

Figure 7: Export of the data into the CEREC SW 5.1.1 and final
design of the veneers.

PMMA veneers were then temporarily fixed with a small
amount of a flowable composite.

A few days later, the patient returned to the practice.
Depending on the degree of satisfaction, the veneers are
either re-shaped or used directly as a template for the final

Figure &: Try-in of the milled mock-up veneers.

resforation. In this case everything fit perfectly. We then
imported the data seamlessly from the inLab software info the
CEREC software in dxdformat. In the CEREC software, we
simply changed the material sefting to composite block and
then fabricated the veneers in the new CEREC Primemill. In
doing so, we were able to achieve a high level of precision.
We used the fine mode because it is ideally suited for the
production of ultrathin veneers.

In order to maintain the high transparency of her natural
teeth, the milled veneers were slightly cut back af the incisal
edge and constructed with the same resforation material as
the blocks used for milling. We then polished the surface
in a twostage system and bonded it adhesively under @
rubber dam with composite. The result shows very natural
anatomy of the anterior teeth.

Summary

The CEREC system is exceptionally versatile in allowing
us fo freely scan, design and switch from lab side to
chairside software and then mill or grind a resforation in

42 INTERNATIONAL DENTISTRY — AFRICAN EDITION  VOL.10, NO. 3



KUNKELA

Figure 8: Milling-preview.

Figure 10: Inserting the veneers using rubber dam for perfectly
dry luting surface.

the extraordinarily precise and accurate CEREC Primemill.
Capturing the patient's inifial situation, position, shape and
surface structure for potential future reference, which can
also serve as donor anatomies for other patients, will serve

Figure 9: Milled veneer in detail.

Figure 11: Close-up of the veneer surface which shows the good
adaptation of the natural surface of the teeth.

more and more purposes not just in dental prosthetics but
also for the manufacturing of 3D models and silicone keys,
which are then used for layering restorative materials, digifal
implantology or dentures.

Figure 12: Photo of the restorations placed in the patient shown in Figure 2 after five
years of service.
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Advanced concepts. Guided reduction
for crowns and bridges.

Attilio Sommella’

Abstract

The aim of the present article is fo propose a new clinical procedure for guided dental reduction during
preparation using depth markers named “AS Classic depth markers” and “AS-micro depth markers”. The
proposed clinical procedure applies for the first time an objective numerical value to tooth preparation,
thus making it standardized and reproducible. This way, all the basic principles of tooth preparation and
minimal invasiveness would be respected.

Keywords
Minimal invasiveness, calibrated tooth reduction, AS depth marker, AS-micro depth marker, fixed
prosthodontics, orienfation grooves, guided dental preparation, guided tooth reduction.

Introduction

Tooth preparation is an irreversible procedure during which the clinical crown
is reduced in volume in ifs three dimensions (height, width, depth) and turned into
a prosthetic abutment. Due to ifs irreversible nature, this procedure requires great
affention and manual dexferity.

Biologic fissue preservation [enamel, dentin and root cement) should be the first
goal of prosthodontic specialists. As many studies highlighted, this aspect should be
balanced out with retention and stability principles as well as the materials used.

We are hereby proposing a novel procedure for tooth preparation in crowns and
bridges.

Clinical steps:

Occlusal reduction with AS-micro depth markers;

Buccal and palatal/lingual orientation grooves with AS Classic depth markers;
Axial supra-equatorial reduction;

Inferproximal separation;

Axial sub-equatorial reduction;

Polishing and finishing of tooth preparation.

1Attilio Sommella, Dr DT
Dental Laboratory Technician,
Dental Creation snc,

Naples, Italy

Email: somenic66@gmail.com
www.dentalcreationsnc.com

o ko —
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Veneers
DT - DDS_Attilio Sommella
Figure 1: AS- micro markers. Figure 2: Extracted natural tooth.
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Figure 3: AS-micro markers design and dimensions. Figure 4: Separation along the long axis of the tooth.
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Figure 6: AS-micro markers kit includes 3 cut dimensions:
0,5mm, Imm and 1,5mm.
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Figures 7 & 8: Summary of the minimally-invasive cutting technique using AS-micro and AS-Classic depth markers.
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Figure 9: Using a cutting instrument, the corono-apical tooth
reduction will be carried out by following the orientation of the
internal triangular ridges.

Technique Description

The present technique will allow clinicians to carry out a
reproducible and standardized procedure, based on
geometrical principles.

In fact, the innovation has been allowed thanks to the
novel “AS-micro depth markers” (Figures 1-9) to be used in
conjunction with “AS depth markers Classic” for the guided
tooth reduction of molars.

AS-micro depth markers should be used first in order to
define the depth cut chosen in specific areas [e.g. primary
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© - inclinazione cuspldale

© - inelinazione cuspidale

Figures 13 = 15: Micrometric control of both cut depth and angulation. Tooth reduction is carried out with a rounded bur (green
ring) by following the depth cut previously identified with AS-micro markers.

Asse maggiore

Horico
FG 274G-014

Figure 16: A 1 mm AS-Classic marker will
be used to cut the buccal and palatal/
lingual surfaces in specific areas.

and secondary fossae, cusps, center of every infernal
friangular ridge, in occlusobuccal and  occlusopalatal
lingual grooves), particularly paying attention to mark the
same depth at the center of the mesial and distal marginal
ridges.

Due fo its reduced and streamlined dimensions, the depth
marker will easily fit into the narrow spaces of the fossae,
thus marking the desired depth right where the most apical
point of occlusal reduction will stand (Figures 10-12).

The reduction cut will be then carried out with a rounded
cylindrical diomond bur (green ring) by joining the buccal
and palatal points AB-C with the centro-occusal points Al-

B1-C1-D-D1 (Figures 13-15). Afterwards, AS Classic depth

Horico
G 274G-014

© - inclinazione cuspidale = inclinazione cuspidale

Figures 17 & 18: By using a pointed green ring bur, we will reduce residual dental
anatomy until reaching the depth identified by As markers.

markers will be used for a circumferential reduction by
marking the depth cut and then by carrying out a reductional
cut until reaching the chosen depth. This reduction will
include the tooth area between the most coronal point of
the newly-created cusp and tooth equator (Figures 16-18).
While using this technique, clinicians can choose
whichever finish line they prefer (Figures 19-22); moreover
after the first cut, a diamond bur (red ring) will smooth all
surface roughness of the tooth preparation (Figures 23,24).

Conclusion
Depth cut identification and cut direction have always been
two crucial issues in dental preparation techniques. The
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Figure 19: The cervico-axial
reduction will be completed
along the long prosthetic axis

identified.
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Figures 20 - 22: Any finish line could be chosen after using these novel depth markers.
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Figure 23: AS Preparation technique and As depth markers will
allow clinicians to create a circumferential tooth preparation
according to a mathematical/geometrical concept, thus
reducing sensitivity operator.

Figure 25: The AS Depth Marker kit (HORICO, Berlin, Germany)

o OPNORY
Asie moggiore Veneers
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Figure 24: Image summarizing the work-flow for a calibrated
tooth reduction.

proposed fechnique is the first one fo date to provide footh
preparation with “solid numeric values” as well as to assist
the clinician in carrying out a geometrically-assisted cut, thus
minimizing irreversible damage to dental structure.
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CPD QUESTIONNAIRE 10.3.1

Article: Aesthetic two stage crown lengthening for altered passive
eruption: A 25-year case report and review.
Van Zyl & Snyman, page 6

1.

Q 0 U Q

S

o Q

What is the reported prevalence of delayed passive eruption in South
Africa?
19%
12%

b 21%
d 9.5%

What is the proposed treatment for Altered Passive Eruption type 1A2
Osteoplasly followed by gingivectomy b Gingivoplasty
Gingivectomy d Osteoplasty only

Is it always necessary for the 2nd stage surgery, in a two-stage crown
lengthening approach?

It depends on the bleeding risk of patient

Only if the dental technician requires it

No, most often nof necessary

Yes, that is why it is called two stage

What is the physiological function of the supracrestal attached tissues?
It gives the firmness to gingiva fo protect against bacteria

Provides a protective barrier for the alveolar bone and the neurovascular
structures

Provides a protective barrier for the periodontal ligament and supporting
alveolar bone

Provides a protective barrier for the gingiva and the alveolar bone

The dento-gingival complex is composed of the connective tissue
attachment, junctional epithelivm and 2

Cementum b Alveolar bone

Sulcus depth d  Periodontal pocket

LuxaCrown PermaCem 2.0

Fibermaster

LuxaCore Z Top Head Kit

LuxaBond
Total Etch

CeraSeal

4 Call: 012 342 8551

Article: Aesthetic ftwo stage crown lengthening for altered
passive eruption: A 25-year case report and review.

Van Zyl & Snyman, page 6

6. Can gingival phenotype be modified by clinical intervention?2
a No, it is defermined by genetics only

b Yes, but only in identical twins

¢ Yes, it can

d  Not, it is impossible

N

O Q

Name two methods which can be utilized to measure the dimension

of the dento-gingival complex?

Intra-oral radiography can be used b Soft tissue CBCT and bone sounding
CBCT and clinical imaging d Soft fissue CBCT and gingival sounding

What is the suggested distance between bone crest and planned
gingival margin after crown lengthening?

56 mm b 2 mm in more than Q0% of cases
= 3mm d Beftween 2-3mm

Is soft tissue removed during the first stage of a two-stage crown
lengthening approach?

Yes, but only in a limited manner

No, only the bone

Yes, it is the first stage before bone removal

Yes, bone and soft tissue need to be contoured

. With regards to Altered Passive Eruption subgroup A, where is the

alveolar bone crest located?

1-3mm coronal to cemento-enamel junction

1-3mm apical to cemento-enamel junction

At the cemento-enamel junction

Can be above or below the cemento-enamel junction

Semi permanent crowns that can last
up to 5 years

The dual curing properties of PermaCem 2.0
offer an exceptional bond across
all substrates.

The core build up material that cuts
like dentine

Better retention, built in ferrule and
easier core build-up

Dual cure bonding made to be used
In deep canals

Modulus of elasticity similar to dentine. Less
stress on the root for longer lasting teeth. &
1

Pure pre-mixed Calcium Silicate particles. No
resin, no cytotoxicity. Actual bioceramics at the
best value for money on the market today.
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Article: The efficacy of disinfectants in the decontamination of dental
unit water lines: an in vitro laboratory study. Patel et al, page 16

11. Which statement is correct: Contamination of DUWLs becomes a
potential source of infection for:

a  Dental health-care personnel b Immunocompromised patients

¢ Neither of the above d  Both of the above

12. Which chemicals have shown to be efficacious in ensuring
decontamination of DUWL output water:

a Hydrogen peroxide

b Sodium perborate

¢ Sodium percarbonate

d  None of the above

e Al of the above

13. Which of the Enterococcus species was used in the study:
a  Enterococcus faecium

Enterococcus durans

Enterococcus faecalis

14. Which statement is correct: In the mixed-culture biofilm pump experiments
a  SPC did not prove any different from water

SPC proved fo be better than water

Both the concentrations of CIO, did not prove any different from water

15. The study described showed that continuous use of which concentration
of CIO, was effective in killing pathogenic bacteria present in the form

of biofilm on the DUWLs:

a 8p.pm.
b 5ppm.
c 3ppm

Incisal

Edge

Article: All-ceramic single-tooth restorations for treating
damaged dental enamel: Long-term results in patients with
and without amelogenesis imperfecta. Klink et al, page 24

16. Amelogenesis imperfecta is caused by:

a Extensive erosion

b A genetic disorder that affects the tooth structure and the
composition of the footh enamel

¢ Grinding

17. What are the main causes of dental erosion?
Diet

a

b Reflux disease

¢ Bulimia nervosa

d  None of the above d All of the above

18. In the study described, the patients had lost a maximum of how
many teeth?

a 5
4

c 3

19. Patients in the group with irreparable fractures, tooth loss and
deep probing depths were classified as:

a  Relative failures
Absolute failures

¢ Neither of the above

20. Which statement is correct: During an observation period of ten
years, it was found that:

a  Lithium disilicate crown failures were spread over the entire length of
the period
Fractures of single-footh tended fo occur towards the end

¢ Lithium disilicate crown failures tended to occur fowards the end

Infection control audits/
new protocols

Practice assessment
Team Building
Internal marketing
Staff training

Melanie Savvides has worked in the Dental Industry
for the last 32 years and was the MD of one of the
largest Dental supply companies in South Africa.
She has travelled around the world through
dentistry, attending numerous courses, workshops

and events.

Contact Melanie to improve your patient’s experience,
focussing on the visit to your practice, the duration and the

treatment.

Contact Melanie Savvides | Email: melaniesavv@gmail.com | Cell: 082 788 1832
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Attachment! —_ ”
“Passionate about Dentistry!” haid
®’= 100% South African owned!
| Swiss mae|
g INTER AFRICA DENTAL
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JY%TEM PRECI-CLIX % High Speed 3D Printing, Intra-Oral Scanning & X-Ray
= RADICULAR & Sensors, Dental Units, High Class Disinfectants &
Contents Intro Kit Serewsdver Sterilizing, Anaesthetics, Dental Consumables, Endodontics,
- Instruments, Compressors, Autoclaves, Oral Hygiene,
. Whitening, Handpieces, Luxury Dental Uniforms, Innovations,
HF‘- PA— Special Offers, Online Store with Country Wide Delivery.
oy . ~ =
& 242 ransfer > ® Visit www.interafricadental.com and find us on
. arkgues  weey o acei;ﬁmm Facebook, Twitter, LinkedIn, You Tube & Instagram.
T 3 = Passionate about Dentistry.
S e 1 x predrilling burr Eo CEKA BOND . .
"m e S ”L:ecci‘{’gz f{m{;,er = 1315 Stanza ngape Street, Email: orders.iad@gmail.com
Hatfield, Pretoria, 0028 Online Shop: www.edge-1.
Complete set - Order No 1299 « R 2600.00 + postage Tel: 012 342 8551/ 0861336825 com/interafricadental
. Fax: 086 246 61 . fri l.
Dentalab Supplles Tel: (021) 439-2001 ax: 086 246 6156 www.interafricadental.com

Positions Available

DENTIST - SECUNDA
AU ST RAL IA A private well-established Dental Practice in Secunda has
CAL LI N G a permanent position available for an experienced

Dentist with a view to a long-ferm position.
Dentists required to work in Please contact: 083 268 8696
various states in Australia, sponsorship
available with initial contracts from
12 months to 3 years.

Dental Equipment

ROC Human Resources will support DENTAL EQUIPMENT FOR SALE - FRANSCHHOEK

Two Adec dental stools available for a doctor and a nurse.
Purchased from Wright Millners for R30,000.
Selling both for R15,000.

Please e-mail Renrocsa@gmail.com

you through your initial application,
obtaining the visa and getting
dental board registration.
Interviews will be conducted
by telephone and are only
available through ROC.

Please forward your CV to: TO PLACE YOUR CLASSIFIED ADVERTISEMENTS
lynn@rochumanresources.com CONTACT: ANGIE AT MODERN DENTISTRY MEDIA
Tel +971 5591 73809 or Tel: +27 11 702 3195 Fax: +27 (0)86 568 1116
+971 4 421 5293 L ) :
email: angie@moderndentistrymedia.com

Disclaimer: Modern Dentistry Media has not verified all the services and products advertised herein and cannot be held liable in any way for any acts and/or
omissions and/or misleading claims made by any advertiser. It is the responsibility of the reader to check the credentials of any advertiser.
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