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Covid third wave
has arrived and
the POPIA/PAIA
deadline approaches
Professor Andre W van Zyl
MChD (Oral Medicine & Periodontics)

As I write this, we are officially into our third wave of Covid. We
should look to the north for guidance as to what will happen,
even if our vaccination drive should prove to be successful. The
United Kingdom has had an exemplary vaccination drive, and
yet their Covid numbers are climbing, and they are unable to
move out of lockdown regulations completely. This virus will rule
the way we practice for some time to come. We should not relax
the high standards of PPE usage required to protect ourselves,
staff and patients. It is the new norm, and we should all embrace
it as a positive development in infection control.
As if that is not enough of a challenge in these financially
trying times, we are now burdened with more legislation and
cost in running our practices. The POPIA and PAIA deadline of
1st July 2021 is around the corner and time is running out for
those colleagues who have not registered and put the necessary
operation manual in place. It is not a trivial expense to comply,
but we will be an easy target for government to inspect, so do not
delay implementation of this as the fines may be very high. Most
auditors, the HPCSA or dental companies will be able to advise
you on who to contact.
Wishing you a safe winter.
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Masterclass in
Clinical Practice
Implant Dentistry
with
Prof Andre W van Zyl
Michael Lazarevic

Salvaging an incorrectly
placed implant in a costeffective way

A patient self-referred for removal of a dental implant in 12
position. She complained of pain spreading upwards from the
implant towards her eye on the right side. According to her the
pain started immediately after placement of the implant crown.
She was also not happy with the aesthetic outcome which showed
metal at the gingival margin as well as the incisal edge. The crown
was also more buccal than her original tooth. She went back to
the clinician but was told that there was nothing wrong with the
implant or crown. The patient was extremely disillusioned by the
dental care she received.

Oral Examination:
The 12 crown incisal edge seemed to have been trimmed down
intra-orally, exposing the abutment. The abutment was also visible
at the gingival margin (Figures 1a and b). An intra-oral radiograph
confirmed the suspicion that the crown had not seated properly
(Figure 2). After removal it was established that the implant
was an external hex, placed in a position requiring an angled
abutment. Even with an angled abutment the crown would still be
cement retained which in this case woud still not be the preferred
option. The implant was however placed incorrectly, with the hex
orientated in such a manner that the angled abutment could not
be used in the correct orientation. On placing the abutment to
engage the hex properly, it was clear that the crown was now
rotated (Figure 3).
Consultation with the dental technician followed, who suggested
that a Dynamic Abutment® (Dynamic Abutment Solutions, Spain)
be used to correct this with a new crown rather than remove the
implant and start all over. Removing the implant and replacing
it with a new one would have been a very costly and lengthy
treatment with multiple procedures, including bone augmentation.
In order to assess the status of the implant as a possible cause
of her pain, a healing abutment was placed for 4 weeks (figure
4). She experienced no pain during this period and the decision
was made to proceed with a new crown. The Dynamic Abutment
was slightly narrower than the original creating more space for
soft tissue to protect the bone crest. The Dynamic Abutment system
allows angulation correction of up to 28 degrees. The incorrectly
placed implant could be therefore be properley restored with a
lab cemented screw retained crown, with palatal screw access.
It was seated properly (Figure 5) with the screw access from palatal
made possible by the unique driver and screw configuration. The
palatal screw access was sealed with composite, completing the
treatment (Figure 6a and 6b).
Conclusion

From a restorative point of view its imperative the entire dental team
communicate correctly and remain up to date with the latest systems
to give the patient the outcome that they expect. Had the initial
dentist and his technician been informed of new treatment options, this
unfortunate incident could have been avoided.
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1a

1b

Figure 1 a and b: Metal showing at incisal edge as well as gingival margin. Crown also more buccal than ideal.
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Masterclass in
Clinical Practice
Endodontics

with
Prof Peet van der Vyver1
Dr Martin Vorster2
Dr Nicoline Potgieter3

How to close an open
apex with MTA

IntroductIon
According to the American Association of Endodontists, 2003,
Apexification is defined as a method to induce a calcified
barrier in a root with an open apex or the continued apical
development of an incomplete root in teeth with necrotic pulp
and is considered the treatment of choice in teeth presenting with
a necrotic pulp and open apex.
Two widely accepted methods of achieving an apical barrier
in immature teeth, prior to obturation of the canal are, the
multiple visit apexification with calcium hydroxide or the single
visit apexification with Mineral Trioxide Aggregate (MTA). Since
the introduction of ProRoot MTA (Dentsply Sirona) in 1993
by Torabinejad, the traditional use of the multiple visit calcium
hydroxide technique was gradually replaced by the orthograde
insertion of the MTA apical plug as a successful one-step
technique.
MTA is antimicrobial and biocompatible, stimulates cytokine
release from bone cells, and promotes hard tissue formation
permitting an adequate seal that prevents bacterial microleakage.
However, the clinical placement of MTA at the apex of a
root is challenging without the correct equipment, materials and
techniques. The Micro Apical Placement (MAP) One system
(System Produits Dentaires SA, Vevey, Switzerland (Figure1), a
universal carrier with special needles, is the tool of choice that
can be used for easy and accurate placement of an MTA plug.
The system consists of a stainless-steel applicator with a bayonet
catch for different exchangeable and bendable NiTi memory
shape applicator cannulas. The cannulas are available in two
sizes, with external diameters, 0.9 mm (yellow) and 1.1 mm
(red). The internal diameter of the cannulas is 0.6 mm (yellow)
and 0.8 mm (red), which allows for sufficient portions of the filling
material to be applied successively.
The Apexification technique enables predictable
results if the steps are followed as described in the
following case report:
A 30 year old male patient presented with a history of trauma
on his maxillary left central incisor. A periapical radiograph
revealed a large periapical lesion around the root tip of the left
central incisor (Figure 2) and CBCT scan confirmed the lesion
and an open apex.
TOP TIP: A CBCT scan is very valuable to determine if an
apex is open or not as well as to determine the location and
angle the canal exits the root canal system.
The tooth was accessed after anaesthesia and rubber dam
placement. Length determination was done using an electronic
apex locator and also confirmed radiographically (Figure 4).
Taking into account the large preoperative size of the root canal
system, a size 40/06 ProFile (Dentsply Sirona) instrument was
used for root canal preparation (Figure 5).

Peet van der Vyver,
BChD (Pret); Dip. Odont (Aest Dent);
Dip.Odont (Endo); MSc Odont (Endo), PhD (Endo)

1

2

TOP TIP: It is advised to pack MTA when apical size is 55
k-file or larger. Opening the canal to a size 60 makes it easier
for predictable placement and condensation of MTA in the
apical part of the canal.

Nicoline Potgieter,
BChD (Pret); PGDip (Paedo); PGDipDent (Endo); MSc

Calcium hydroxide was placed as an intracanal medicament
for a few days and removed at the next visit using sodium
hypochlorite and the sonically driven EDDY (VDW) irrigation tip.

Martin Vorster,
BChD (Pret); PGDipDent (Endo); MSc (Odont)

3
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Figure 1: MAP One system, the mixed MTA material can be picked up from a dispenser/ well and the cylinder of
cement initially compacted and contained in the tube of the MAP head can be dispensed into the root canal without
the dispersion of the filling material.

Figure 2: Pre-operative
periapical radiograph.

Figure 5: Root canal preparation with a
ProFile 04/60 instrument.

Figure 3: Sagittal view CBCT scan
confirmed the lesion and showed the
presence of an open apex at the root tip.

Figure 4: Periapical length
determination radiograph with a
size #55 k-file.

Figure 6: A Machtou endo plugger fitted to
working length and apex locator reading marked
with a silicone endo stop.

TOP TIP:Literature suggests that when Calcium Hydroxide
is placed as a root canal dressing within the root canal of
non-vital immature teeth, it may increase the risk of root
fracture, and this risk appears to increase over time. It is
advisable to limit the time that the material stays inside
the root canal system. The increased risk of root fracture
after long term placement of Calcium Hydroxide is an
additional reason why the single visit MTA technique is
preferred.

Figure 7: Radiographic confirmation
of the position of the Machtou endo
plugger in the root canal system.

A Machtou endo plugger (Dentsply Sirona) (Figure 6) size
2 was fitted to working length using again an electronic
apex locator and confirmed radiographically to determine
the depth of placement of the MTA. The depth of plugger
penetration down the canal was marked by placing a
silicone endo stop on the measured length.
TOP TIP: This is a very important step and you need
radiographic confirmation of the position where you
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Figure 8: The MAP One system
used to pick up a small amount of
premixed MTA and dispensed into
the root canal system.

Figure 9: Periapical
radiograph confirming
the apical position of
the MTA plug.

Figure 10: A 4-5 mm distance visible
from the incisal crown tip towards
the silicone endo stop confirmed the
length of the apical MTA plug.

Figure 11: Periapical
radiograph confirmed
a 5 mm plug of MTA.

small amounts of MTA is key towards a successful outcome.
The position of the placed and condensed MTA plug will
determine if you can continue if the plug is at the tip of an
ultrasonic scaler on the plugger. If the plug is placed past the
apex it cannot be corrected but alert the clinician to use lower
condensation force to place the rest of the material to avoid
further overfill. A good suggestion here is to pack the rest of
the MTA with a paper point and not a stainless steel plugger
to minimise the condensation force applied.
Figure 12: A large size paper point
was slightly moistened in sterile
water and pumped up and down
in the canal to clean the root canal
walls.

Figure 13: Warm gutta
percha was dispensed
into the rest of the root
canal system to complete
canal obturation.

will pack the first plug of MTA. The plugger should be
approximately 1 mm short of the radiographic apexallowing the space for the MTA plug – so it might be
necessary to adjust your reading that was obtained from
the apex locator. Also of importance is that the plugger
you select correspond more or less with the apical
diameter of the apical foramen of the root canal.
The MAP One system was used to pick up a small amount
of premixed MTA and dispensed into the root canal system
(Figure 8) and condensed to the predetermined working
length. The same procedure was repeated before taking a
periapical radiograph to confirm correct placement of the
material (Figure 9).

After confirmation that the first layer of MTA is in the correct
position, the same procedure was repeated until there was
a 4-5 mm distance visible from the incisal crown tip towards
the endo stopper on the plugger (Figure 10). A periapical
radiograph confirmed a 5 mm plug of MTA (Figure 11).
To clean the walls of the remaining root canal system, the tip
of a large size paper point was slightly moistened in sterile
water and the paper point was pumped up and down to
clean the root canal walls (Figure 12). Warm gutta percha
was dispensed into the rest of the root canal system to
complete canal obturation (Figure 13).
TOP TIP: If root canal cement is placed directly against the
unset MTA in creates a crumble effect with the MTA and
becomes messy. First dispense a small plug of warm gutta
percha against the unset MTA and condense. This can be
followed by cement placement and obturation with warm
gutta percha.

TOP TIP: When dispensing the material in the root canal
it is advisable to wiggle the placement device at that level to
ensure that the cylindrical plug of MTA stay behind in the root
canal.
TOP TIP:The periapical radiograph after placement of two

Scan to view video:
Prof Peet van der Vyver, Masterclass - Apexification
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Predictable tooth whitening outcomes

Andrew Wallace1

Introduction

Andrew Wallace
BDS MClindent MFGDP (RCS
ENG)
Special interest in prosthodontics,
orthodontics, aesthetic and
restorative dentistry.
Private practice, London, UK

1

When it comes to tooth whitening, a predictable outcome very much depends on a
good assessment: you will always want a history and examine the teeth thoroughly
and document your findings before having an open and frank conversation about your
findings and expectations.
Things to ask as part of your history:
• Have your teeth always been this colour or have you noticed them get darker and
at what moment in time?
• Diet history, looking for highly coloured foods eaten frequently
• Tobacco use
• Trauma or endodontics on front teeth
• Sensitivity to hot and cold.
When assessing a potential whitening case, I will look for:
• Base shade A and B shade respond more predictably
• Gradation of shade from incisal edge to cervical
• Restorations
• Cracks
• Incisal edge translucency or halo
• Cervical root exposure
• Banding
• White patches
• Incisal dentine exposure.
All of these issues will have a potential effect on the outcome and the patient needs
to be forewarned of this.
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Different colours, cracks, recession, black triangles, restorations,
white patches, grey translucency and amber incisal halos can all
impact the final result.

Manage expectations
Patients may not have the same understanding of what
is possible from whitening as the clinician. Educating
the patient on what is possible comes from a thorough
assessment.
A and B shades will respond most predictably and agerelated discolouration will tend to reverse, most predictably.
Where the teeth start in the darker A and B shades, like
A3.5, the colour change may be more noticeable to the
patient than starting from A1.

Manage sensitivity
Managing sensitivity is critical to good compliance and
patients need to know that some sensitivity is normal during
whitening. Those that begin with some sensitivity are likely
to find it more challenging.
It is important to manage any pre-existing sensitivity before
beginning treatment. Often, a sensitive toothpaste used for
a couple of weeks is enough, sometimes we need to use
additional products, such as those containing amorphous
calcium phosphate (ACP). Using a whitening product with
built-in ACP helps control sensitivity during treatment.
Don’t start off too strong: start off with a reduced wear
time for the first few days, this helps gauge how sensitive the
patient will become.
If the patient is going to have some significant sensitivity
during treatment, it tends to start at day three or four.
For the first few days, I have the patient wearing it for
shorter periods of time. Using stronger gel, such as 16%
carbamide peroxide, does not produce teeth that are any
whiter but causes much more sensitivity, which is therefore
likely to impact on patient compliance, adversely affecting
the outcome.
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1a

1b

1c

Figures 1A, 1B and 1C: Initial presentation. Dental discolouration due to moderate fluorosis

2a

2b

2c

3a

3b

3c

4a

4b

Figures 2, 3 and 4: Moderate fluorosis with white and brown mottling and mild pitting
of the enamel surface

Better photography
Photography is an amazing tool for patient
communication and initiating conversations. It should,
therefore, form part of your normal dental records and
examination.
Simply putting a photo up on the screen in front of the

patient will often initiate a conversation about whitening. That
photograph can then be used to aid in your assessment and
also to manage the patient’s expectations about things such
as colour changes of root surfaces and exposed dentine, or
how white patches will react to whitening.
If your photographs are of a consistent quality, they can
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7a

Figure 5: Initial shade was A2

6a

6b

7b

7c

Figure 6A and 6B: After two weeks treatment, the brown
discolouration is gone and the white mottling is much less evident

Figure 7 and 8: Final result after some further rest and the use of
an amorphous calcium phosphate paste

be used to form a portfolio of your work and are great for
before and after comparisons.
If your photographs lack consistency and control of colour,
they will not be very helpful for growing your whitening
business.

When taking photographs for whitening or for shade
matching, the reference colour tab should be at the same
distance from the camera flash, otherwise it will reflect more
light back to the camera and will look artificially whiter than
the teeth that are further away.
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Better trays
Good whitening depends on accurately fitting trays, which
depend on accurate impressions or scans. Good trays
should have a very snug fit at the gingival margin. Reservoirs
or gingival scalloping are no longer routinely required.
The excellent fit at the gingival margin is required to keep
saliva out of the trays, which not only dilutes but also
inactivates the gel.
Trays that are too thin or flex too readily will allow for the
entry of saliva.
Day versus night
Daytime or night-time whitening will depend on the patient
and clinician preference. My personal preference is daytime
whitening, as a lot of my patients are using aligners at the
same time.
Patients who clench and grind teeth should also be treated
using a daytime product, as the clenching on the trays at
night will cause the trays to flex.
Know your chemistry
Dentists should know what their whitening products contain
– hydrogen peroxide, carbamide peroxide – as well as the
percentages contained so they can choose the right product
for the right procedures.
Saturation point
The patient should be aware that treatment can take more
than two to three weeks.
Often, the upper lateral incisors are the quickest teeth to
respond and the lower canines can be the slowest.
In most cases, the patient should be prepared to continue
until the canine teeth are of an even colour, ensuring that you
have got to the saturation point of colour change.
Teeth will tend to whiten from the incisal edge and the
gingival area where enamel is thinnest and dentine thickest
will take longer.
Incomplete whitening will often leave ‘two-tone’ or
‘snowcapped’ canines.

Options
Different treatment options will ensure that you can cater
for the patient’s requirements. We offer chairside whitening
in the practice for those patients who want to reduce the
time required whitening at home or want the initial whitening
results faster.
Maintenance
Patients need to know and to buy into the fact that they will
need to maintain their whitening. Most patients will require
two to three top-ups per year, normally requiring two to
three days of treatment.
Case study
A young lady attended the practice primarily for a cosmetic
assessment of her significantly discoloured teeth (Figure 1).
She had a history of several mild childhood ailments
and was given fluoride supplements as a child; she had no
previous restorative dental treatment.
A diagnosis of moderate enamel mottling due to fluorosis
was made and a discussion ensued regarding the options
available for this level and type of discolouration (Figures
2-4).
Dental whitening is a very predictable and reliable
procedure. With cases of fluorosis where the teeth are
marked with white and brown mottling of the enamel, the
result may not always be completely successful.
Even with a significant colour improvement, this may not
be enough of an improvement for the patient as some white
mottling may remain.
The patient agreed with a stepwise approach, starting
with the least invasive and least expensive option, with the
option to move on through the various options if the previous
intervention did not satisfy her aesthetic requirement. The
patient was very much on board with trying the least invasive
approaches first, only moving to the next stage if required.
A variety of incremental stages were presented:
• Two-week whitening
• Four- to six-week whitening
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warned to expect that the teeth may look worse initially.
The patient was supplied with the upper and lower
trays and three syringes of Philips Zoom Nitewhite 10%
carbamide peroxide and three tubes of 16% carbamide
peroxide.Instructions were given to start with the 10% and
then move on to the stronger gel if there was no undue
sensitivity.
She returned after two weeks of treatment and two weeks
rest, having not used all of the gel provided but with the
result that had transformed her smile and with which she was
thoroughly delighted.

Figure 8

•
•
•
•

Enamel microabrasion
Resin infiltration of the enamel
Spot removal of the affected enamel and
restoration with composite
Porcelain laminate veneers.

Treatment
Starting the first stage, impressions were taken in alginate in
order to create her tooth whitening trays and the patient was
advised to use desensitising toothpaste.
Non-scalloped, no reservoir, closely fitting bleaching
trays were made in the practice and the patient subsequently
returned for a fit appointment.
During this session the whitening process was explained; the
patient was shown how to apply the gel, insert the trays, and
was given verbal and written instructions as well as watching
a short video demonstration on the process. The patient was

Reflection
This case highlights the need to have a progressive
approach to cosmetic dental cases, allowing the patient to
decide the end-point, rather than it being dictated by the
clinician or dental laboratory.
This approach requires more discussion and explanation
but, ultimately, this is time well spent as the patient has more
‘ownership’ and understanding of their problem.
Given the subjective nature of dental aesthetics, this is
invaluable.
Had the patient decided that there were other aspects of
her smile that she was displeased with, using bleaching as a
starting intervention allows us to assess patient compliance,
expectations, and makes any restorative treatment (such as
porcelain laminate veneers) easier, more predictable and
less invasive because we are not relying on using opaquers
within the restoration, thicker restorations or cement to block
out the discolouration.
Further reading
1. Thylstrup A, Fejerskov O (1978) Clinical appearance
of dental fluorosis in permanent teeth in relation to histologic
changes. Community Dent Oral Epidemiol 6: 315-28
2. Pendrys DG (1999) The differential diagnosis of
fluorosis. J Public Health Dent 59: 235-8
3. Haywood VB (2002) Dentine hypersensitivity:
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bleaching and restorative considerations for successful
management. Int Dent J 52: 376-84
4. Haywood VB (2003) Frequently asked questions
about bleaching. Compendium 24(4A): 324-337
5. Douglas RD, Przybylska M, Douglas RD, et al (1999)
Predicting porcelain thickness required for dental shade
matches. J Prosthet Dent 82: 143-9
6. Chaiyabutr Y, Kois JC, LeBeau D, et al (2011) Effect

of abutment tooth color, cement color, and ceramic thickness
on the resulting optical color of a CAD/CAM glass-ceramic
lithium disilicate-reinforced crown. J Prosthet Dent 105: 83-90
This article first appeared in Clinical Dentistry and has
been reprinted with permission. Wallace A (2021)
Predictable tooth whitening outcomes. Clinical
Dentistry 1(4): 21-27
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Immediate placement of a new fully
tapered tissue level implant
Mario Roccuzzo1

Initial situation
In September 2019, a 53-year-old non-smoking male patient came for a consultation after
the fracture of his maxillary right first premolar (Fig. 1). The patient presented with minimal
periodontal problems, including multiple gingival recessions. The radiographic image
confirmed the presence of a large periapical radiolucent area and some distal interproximal
bone loss (Fig. 2). A thorough examination was carried out and revealed caries into the
root and involvement of the distal furcation (Fig. 3). Upon clinical examination, the amount
of healthy dentine was considered insufficient for a stump preparation for a conventional
crown.
Moreover, the patient was unwilling to undergo orthodontic extrusion of the tooth.
Additionally, an apically repositioned flap, after endodontic treatment, would have most
likely produced a very long crown. Subsequent to the clinical evaluation, the patient gave
his informed consent for the extraction of tooth #14 and immediate implant placement.

1
Mario Roccuzzo, Lecturer
at the University of Turin,
Italy; Adjunct Clinical
Assistant Professor,
University of Michigan
School of Dentistry, Ann
Arbor, US. Private practice
specialising in periodontics
and implantology, Turin,
Italy.

Figure 1.

Figure 2.

Figure 3.

Figure 4.
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Figure 5.

Figure 8.

Figure 6.

Figure 7.

Figure 9.

Surgical procedure
In order to minimise the trauma during treatment, a careful
separation of the tooth into two parts was carried out
before extracting both roots (Fig. 4). No incisions were
made, in order to reduce the risk of soft-tissue dehiscence.
Before implant insertion, meticulous cleaning and careful
curettage/debridement was carried out. The dimensions of
the socket were measured by means of a periodontal probe
(Fig. 5). A TLX SP, RT, SLActive®, Roxolid® 3.75x12.00mm
implant (Straumann Institut) was placed according to
the manufacturer’s instructions. The implant was inserted
using the handpiece in a self-tapping fashion, and a high
primary stability was achieved (Figs. 6 & 7). The implant
was positioned according to the International Team for
Implantology philosophy of “as shallow as possible, as
deep as necessary”, the SLActive® surface margin placed at
bone level. The use of a reduced-diameter implant allowed
the presence of more bone around the implant for greater
long-term success. The implant was placed slightly on the
palatal side of the alveolar bone crest, leaving sufficient
space buccally (Fig. 8).

Figure 10.

A flexible composite cone composed of synthetic
granules and porcine collagen fibres (collacone® max,
botiss biomaterials) was inserted into the buccal portion of
the socket to reduce bone remodelling and possible softtissue recession (Fig. 9). The mesial papilla was fixed with a
4/0 Vicryl® suture (Fig. 10). The postoperative radiograph
confirmed the good positioning of the implant in the vertical
dimension (Fig. 11). The patient was instructed not to
traumatise the area, to brush very carefully and to rinse with
a 0.12% chlorhexidine digluconate solution for one minute
three times a day for the same period. The suture was kept in
place for one week (Fig. 12). The patient was seen once a

Figure 11.

Figure 12.
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Figure 13.

Figure 14.

week for the first month to monitor healing, which
proceeded with no complications (Figs. 13 & 14). The
patient was then instructed on proper brushing in order to
have adequate plaque control without injuring the soft tissue.

delivered (Figs. 16–18). The provisional crown was kept
in place for three months in order to facilitate soft-tissue
maturation for an ideal final aesthetic restoration. Before
the delivery of the definitive metal–ceramic crown, the
peri-implant soft tissue was checked with a probe, and
the probing depths were found to be physiological (Fig.
19). The patient was asked to follow an individualised
supportive periodontal therapy programme for an
appropriate clinical and radiographic follow-up.

Prosthetic procedure
Six weeks after surgery, the peri-implant mucosa
appeared to be free from inflammation and had an
optimal contour (Fig. 15). After soft-tissue maturation,
an impression was taken, and a provisional crown was

Figure 15.

Figure 16.

Figure 17.

Figure 18.
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Figure 19.

Figure 20.

Figure 21.

Treatment outcomes
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The practice of dentistry exposes dental health care professionals and patients to
infectious disease pathogens.1 In addition, the SARS-CoV-2 pandemic has become a
major infection control and prevention challenge for dentistry primarily due to transmission
of infectious respiratory droplets and aerosols;2-9 and direct contact with the oral cavity
and saliva, a recognized reservoir and portal of exit and entry for SARS-CoV-2.8-11
Patients seen by dentists may be asymptomatic carriers of SARS-CoV-2. Oral health
is integral to general health care and therefore a potential risk for COVID-19 severity.13
COVID-19 infection control and prevention policies world-wide for healthcare
workers have focussed on the use of PPE. The importance of source control at oral
level to reduce the spread of contaminated droplets and aerosols has not received the
same recognition as that of PPE. Infection control and prevention globally seems to be
a point of considerable confusion within the dental profession.14
Internationally the recommendations for re-opening dental services have no referenced,
underpinning evidence, and some areas are unlikely to ever have strong (or any) research
evidence.15 Most recommend avoiding or minimizing the use of aerosol generating
procedures (AGPs) to reduce the risk of transmitting virus contaminated aerosols.15
As the COVID-19 pandemic continues to explode, hospitals and dental practices are
scrambling to implement and intensify infection control measures to protect themselves
and patients from exposure to the coronavirus. This has to be done in an ethical manner.

Purpose and Methodology
The purpose of this Covid review is: (i) to outline contemporary evidence on enhanced
precautions for infection control and prevention (ICP), with focus on SARS-CoV-2
source control to reduce generation of contaminated droplets and aerosols, (ii) to
explore the relevance of enhanced precautions for dental professionals, and (iii) to
outline the limitations of the current evidence relating to ICP within the dental practice.
Emerging literature on COVID-19 is rapidly evolving and scattered over various
sources, is characterized by incomplete or uncontested evidence-based data and by a
plurality of voices within the health care, academic, environmental research community
and media. This makes it difficult to clearly and rapidly synthesize and articulate
scientific evidence.
A comprehensive literature search of multiple bibliographic databases was
conducted, including Medline PubMed, Embase, the Cochrane Collaboration and
Google Scholar. COVID-19 repositories with lists of grey literature sources (e.g.,
LitCOVID, COVID-END and WHO-COVID-19) and pre-print servers or repositories
for biological and medical sciences (e.g., medRxiv, bioRxiv) were also included.
Search keywords used in this review include: coronavirus, COVID-19, SARS-CoV-2,
infection control, source control, dentistry, airborne transmission, fomites, standard
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precautions, enhanced precautions, dental workplace,
screening, hand sanitation, procedural rinse, mouth wash,
rubber dam, high volume suction, PPE, surface disinfection,
ventilation and Boolean search terms AND/OR. Electronic
databases were searched to August 31, 2020.

Standard precautions, policies and legal
requirements for ICP
Standard ICP measures are designed to prevent or reduce
the potential transmission of pathogen or disease from patient
to dental health care workers (DHCWs), from DHCWs to
patient, and from patient to patient in dental practices. These
standard precautions apply to all patient care.
Infectious respiratory airborne disease has now entered
the arena and dentists have to modify existing bloodborne
ICP measures to reduce the risk of SARS-CoV-2. The
Centers for Disease Control (CDC)16 and United States
Occupational and Safety Health Administration (OSHA)17
both stipulate that dental practices require enhanced
precautions to protect the DHCWs and patients from AGPs.
While there are differences in the standard of care for dental
infection control globally, most countries follow the same
basic policies and procedures, namely that of the CDC,18,19
European Centre for Disease Prevention and Control,20 and
Organisation for Safety Asepsis and Prevention.21
Standard precautions22-26 and Government policies guidance
regarding ICP of COVID-19 and SARS-CoV-2 in the dental
workplace21,27,28 do not fall within the scope of this review.
Enhanced precautions for reducing contaminated
aerosols and risk of SARS-CoV-2 transmission
Understanding the characteristics of the infection chain
pathway is critical in the adoption of appropriate ICP
strategies in the dental practice. Breathing, talking, sneezing,
coughing and AGPs are all implicated in the transmission
of virus-laden droplets and aerosols from the oral cavity.
The infection chain can be blocked at various levels, most
importantly at its source by applying appropriate ICP
measures. This reduces the viral load in saliva/oral cavity
and the risk of exposure and spreading of infection. (for
review of this refer to Part 2)
Enhanced ICP measures to limit airborne contagion and
transmission of SARS-CoV-2 in the dental practice setting
are based on the following 10 pillars derived from the
infection control chain pathway.
Pillar 1. Screening and isolation for high-risk
patients and DHCWs
All patients entering a dental practice or phoning to schedule
an appointment should be screened and triaged for signs
and symptoms of COVID-19 prior to dental treatment.29
DHCWs should also be subjected to daily screening

protocols. Anyone with symptoms of COVID-19 or suspect
cases should be properly managed and advised to selfquarantine. Most recommend patient triage by telephone,
whilst others recommend temperature screening at reception
to screen for COVID-19 cases.15 This should be observed in
addition to procedures required by the Occupation Health
and Safety Act and workplace safety regulations of the
Department of Labour and Employment 27 to limit exposure
to potential infectious patients.
However, transmission of SARS-CoV-2 can occur in
asymptomatic and pre-symptomatic persons, therefore
screening offers no assurance of identifying infected
individuals. In addition, testing prior to dental care at this
stage in time is not an option due to costs, time constraints
and false negative results. Because triage is currently unable
to identify infected individuals, the only safe and realistic
approach is to consider all patients infectious. 7

Pillar 2. Facial masking
Evidence related to other respiratory viruses indicate that facial
masking can protect the wearer from becoming infected
by blocking viral particles.30 Public health authorities define
a significant risk of exposure to COVID-19 as face-to-face
contact within 6 feet with an infected patient, sustained for
at least 10-30 minutes.31 Therefore it is prudent to accept the
principle of universal masking for DHCWs and patients within
the dental practice. More compelling is the possibility that
wearing a mask may reduce the likelihood of transmission from
asymptomatic and minimally symptomatic DHCW’s to other
providers or patients.31 Current scientific evidence suggests
that masking or face covering as a protective measure alone
significantly reduces the number of asymptomatic cases
and severity of COVID-19 infections.32,33 This possibility
is consistent with the theory that the severity of diseases is
proportionate to the viral inoculum received.
Universal masking of all healthcare workers has significantly
reduced the rate of health-care acquisition of SARS-CoV-2,
thereby flattening the health-care associated COVID-19
infection epidemiologic curve. This mitigated the spread
from asymptomatically infected or minimally-symptomatic
individuals, thus reducing the strain on healthcare systems.35
Pillar 3. Hand sanitation
Human to human transmission contributes a major part to
this infection pandemic.36 Coronavirus transmission is spread
via droplets, aerosols, and contaminated hands/surfaces.37
Transmission can be prevented/reduced by frequent
disinfection of hands with water/soap or alcohol-based
hand-sanitizer. Ethanol (60-70%) and isopropyl alcohol (7072%) is the optimum strength that is recommended. Frequent
use of alcohol based hand sanitizers may wash out the oils
from the skin surface resulting in dehydrated skin. Therefore
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hand washing with soap remains the most effective strategy
for reducing this mode of transmission.38 Soap molecules
emulsifies the lipid content of the material adhering to the
hand, and convects it away.39 Soap molecules dismantles
the lipid envelop of SARS-CoV-2, thereby deactivating it.40
Alternatively hypochlorous acid (HOCL) used for hand
sanitizers are effective at 100-200 ppm strengths.41
DHCWs should be aware of what they touch, including
computer keyboard and mouse, unit instrument tray handles,
dental lights, drawers and handles and x-ray tubes. Hand
sanitize whenever interacting with these items and apply
appropriate disinfection of these surfaces after each patient visit.

Pillar 4. Pre-procedural mouth rinse
Recent research recommend the use of pre-procedural
mouth rinses to reduce transmission of SARS-CoV-2 in dental
practices.15,42-45
It should be emphasized that natural saliva is a viscoelastic
liquid and thus, is a mitigating factor in the process of
aerosolization.46
Emerging studies increasingly demonstrate the importance
of the throat and mouth as sites or reservoirs of virus replication,
shedding and transmission in early COVID-19 disease.42,47
DHCWs are in close contact with the upper respiratorydigestive tract and therefore at high risk of exposure to SARSCoV-2 from the patient.48,49 Recent research suggests that the
viral load in the oropharynx with SARS-CoV-2 infection is as
high in asymptomatic versus symptomatic patients.50
Oral rinsing with hydrogen peroxide (H2O2), povidoneiodine (PVD-I), chlorhexidine and cetylpyridium chloride are
known for their ability to disrupt the viral lipid membrane
through oxidation. This has the potential to inactivate the
virus and reduce transmission of SARS-CoV-2.42,51 The
purpose of using a pre-procedural mouth rinse/gargle is
to reduce the viral load expectorated or produced during
AGPs.45,52 Routine use of a mouth rinse/gargle preoperatively is recommended to render contamination from
the oropharyngeal complex less infective as well as from the
oral cavity to other internal systems (i.e. lungs).53,54
•Povidone-Iodine
PVD-I is a water-soluble iodine complex widely used as a
pre-surgical skin antiseptic and as a mouthwash.55 PVD-I
has an excellent safety profile and broad spectrum antiviral,
antibacterial and antifungal effect.56 PVD-I mouthwash or
spray is typically used in a 1% concentration for prophylaxis
of oropharyngeal infections and prevention of ventilatorassociated pneumonia.45,51,57 PVD-I has higher virucidal
activity than other antiseptic agents, including H2O2,58 CHX
and benzalkonium chloride.59
Its effectiveness has been well demonstrated by in vitro
studies against multiple viruses, including SARS-CoV, MERS-

CoV, influenza virus and SARS-CoV-2.58-61 The use of 0.2%
PVD-I as gargle /mouth rinse is suggested for reducing the
virus load in the oral cavity thus minimizing the risk of SARSCoV-2 transmission.51
According to available literature the most effective method
for reducing viral load and reducing the risk of SARS-CoV-2
transmission during AGPs is through pre-procedural rinsing and
gargle with PVD-I. (0,2% to 1%)55,58,61-63 Based on the current
evidence, preprocedural rinsing with dilutes of PVD-I may be
preferred over hydrogen peroxide during CoVID-19 pandemic.58
It is safe and does not produce tooth or tongue
discoloration or taste disturbances.64,65 PVD-I is not
recommended during pregnancy or for patients with active
thyroid diseases, those undergoing radioactive therapy or
individuals that are allergic to iodine.

•Hydrogen peroxide
Hydrogen peroxide is an odourless, clear and colourless
liquid with no adverse effect on soft tissue. Hydrogen
peroxide causes disruption of lipid membranes. Since SARSCoV-2 is vulnerable to oxidation, preprocedural mouth
rinses containing oxidative agents such as 1% H2O2 have
been suggested to reduce the salivary viral load.2,43,66
Recent studies reported that 0.5% H2O2 inactivated
coronavirus and other enveloped viruses.67,68 However,
H2O2 has a low substantivity as it is rapidly inactivated in
the oral environment.69
•Chlorhexidine (CHX)
CHX is a broad-spectrum antiseptic that acts against
bacteria, viruses and fungi by increasing the permeability
of the cell membrane, causing its lysis.70 Chlorhexidine
formulations have been shown to retain oral antimicrobial
activity for up to 12 hours.72 A recent meta-analysis showed
that chlorhexidine (rinse or gel) can reduce the risk of
ventilator associated pneumonia in patients undergoing
mechanical ventilation.73
Recent evidence suggest that chlorhexidine, although
considered as the gold standard for reducing bacterial
load, has decreased effectiveness due to lack of oxidative
action, while use of 1% hydrogen peroxide and 0.23-1%
Povidone-Iodine (PVD-I) are more effective alternatives.2,8,74
•Cetylpyridium chloride
Cetylpyridium chloride (CPC), a quaternary ammonium
compound that is safe to use in humans,75, 76 was recently
shown to have virucidal activity against influenza virus
through direct disruption of the viral envelope.76,77
These findings suggest that 0.05% CPC could be effective
against other enveloped viruses such as SARS-CoV-2.45,78
CPC is used in medicated oral rinses at concentrations
between 0.025-0.075%.77
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Pillar 5: Personal protective equipment (PPE)
•Importance and relevance of PPE in clinical dental
practice
PPE including gloves, masks, respirators, protective
outerwear, protective surgical glasses, goggles and face
shields are required to provide a physical barrier or shield
that could prevent or minimize risk of exposure to infectious
pathogens such as SARS-CoV-2. 2,3,8,36,79
PPE is of critical importance for all DHCWs due to working
in close proximity with potentially infected patients.80-85
Recommendations about the appropriate use of PPE have
been controversial and at times conflicting.79 In the absence
of direct evidence from studies in a dental setting, we have
to apply the general evidence regarding PPE in health care
settings.84 A physical barrier at the checkpoint (mouth, nose
and eyes) may reduce the spread of droplet or aerosol
mediated viral infection.36,66
The suggested minimal composition of PPE to be used in
healthcare settings to prevent contact, droplet and airborne
transmission of SARS-CoV-2 are: (i) respiratory protection
(surgical masks, N95/FFP2 or N98/FFP3 respirators), (ii) eye
protection (goggles or face shields), (iii) body protection (long
sleeve water resistant gown), and (iv) hand protection (gloves).20
• Respiratory protection devices - Surgical mask or
filter face-piece (FFP) respirator?
A mask is a core component of PPE to protect DHCWs.31
It has been shown that in dental practice, central areas of
the face such as the inner part of the eyes and around the
nose and mouth were the most contaminated areas.85 It is
therefore recommended to use protective means such as a
mask, goggles and protective shield when performing AGPs.
The effectiveness of face masks however has generated
significant controversy during the COVID-19 pandemic.86-88
Knowledge about specific characteristics of surgical
masks and respirators is of utmost importance to select
the appropriate type according to the clinical setting and
procedure.79
Respiratory protection devices (masks) have been classified
into 2 groups depending on the filtering efficiency capacity.
(i) Medical or surgical mask (SMs)
SMs are indicated for low risk routine clinical procedures where
no AGPs are performed or where a rubber dam is used.
SMs are loose fitting source barriers, primarily designed
for one way protection of vulnerable patients. Contrary to
belief, SMs are not designed to protect the wearer and most
SMs do not have a safety rating assigned to them.
An obvious flaw with surgical masks compared to
respirators is their lack of tight face fit, which leaves gaps
around the edges through which viruses and other infectious
pathogens can be inhaled or exhaled.89 SMs are for single

use only and must be discarded after every procedure.
With the scarcity of N95 respirators and considering cost
implications, dentists may opt to resort to wearing a face
shield over surgical mask for additional protection.
SMs contaminated with aerosols/biofluid/moisture not
only loses protective characteristics but also provides a
suitable environment for microbes to breed.36
Cloth masks are also not indicated for clinical use.

(ii) Filter face-piece respirators (FFRs)
FFRs are tightfitting to create a facial seal and designed
to provide ‘inward’ protection by filtering virus-laden
aerosolized particles and ‘outward’ protection by trapping
virus-laden droplets expelled by an infected person.30
Respirators are primarily designed to protect the wearer
up to the safety rating of the respirator. The effectiveness
of a respirator is determined by two significant factors, the
filtration efficiency and fit.90
FFRs are tight fitting, available as disposable half face
or full face design, and designed to filter airborne droplet
nuclei (< 5 micron in diameter). The US National Institute
for Occupational Safety and Health (NIOSH) classifies
FFRs into nine categories N95,(95%) N99 (99%), N100
(100%), P95 (95%), P99 (99%), P100 (100%), R95 (95%),
R99 (99%), and R100 (100%).91
The letters N designates ‘not resistant to oil’, R ‘resistant
to oil’ and P ‘oil proof’, whereas the numeric characters
describe the minimum filtration efficiency. The European
Standard (EN149:2001) classifies FFRs into three classes ,
FFP1 (80%) , FFP2 (94%), FFP3 (99%).92
FFRs are the most appropriate barrier against aerosol
because they provide a tight seal to the facial skin. Their
principle function is to protect the wearer from the environment,
and therefore indicated when performing high risk AGPs.
The current gold standard respiratory protection device for
protecting the wearer and the patient in dentistry is a N95
respirator.79 The most recent indications of the WHO about
the use of PPE during COVID-19 pandemic, recommend
the use of N95 or equivalent FFP2 for AGPs performed on
patients with COVID-19.93
The CDC have also updated their guidance for dental
settings, emphasizing the use of N95 masks and eyewear
during high risk procedures.94
•Risks and limitations of FFRs
N95 or FFP2 respirators are not intended to be one-sizefits -all. Filtering performance strongly depends on fitting.
DHCWs should test different devices to find the best fitting
model and size for their face (i.e.the presence of a beard
can alter the sealing).79
Powered and air supply respirators are reusable devices
that can be disinfected and have interchangeable high
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efficiency particulate filters (HEPA). Concerns about
the clinical use of re-usable respirators are difficult
communication, and the exposure of personnel in charge
of disinfection to an additional biological risk.79 Moreover,
respirators are more expensive than medical masks.
Wearing a face shield over a N95 , or use of a local
exhaust ventilation system are likely to reduce respirator
surface contamination.95,96
Common mistakes that occur in dental practice is removing
the mask with contaminated gloves or by touching possible
contaminated surfaces of the mask.89 The correct procedure
for removing a N95 mask is to remove contaminated gloves
first, hand sanitize, put on a new pair of gloves, and remove
the mask by the strings. A mask will not protect providers
against SARS-CoV-2 infection if it is not accompanied by
meticulous hand hygiene, eye protection, gloves and gown.31
Evidence suggests that surgical masks and N95 respirators
offer similar protection against viral respiratory infection,
including coronavirus in health care workers during nonAGPs. N95 respirators should only be considered for highrisk AGPs when in short supply.97

•Can masks with exhalation valves or valved
respirators be used in dental practice?
The outward protection afforded by masks has emerged
as a particularly important issue in the COVID-19
pandemic because SARS-CoV-2 transmission may occur in
asymptomatic or early pre-symptomatic infections.98-100
FFRs are available with and without an exhalation valve.
Valved masks only filters air breathed in to protect the wearer
from inhaling aerosols containing the virus and reduce excessive
dampness and warmth in the mask from exhaled breath.
Valved respirators are designed to make it easier to
exhale air and to prevent fogging of goggles and shields.
This make them more comfortable to wear and creates less
moisture build-up inside the respirator.79
Respirators with exhalation valves protect the wearer from
SARS-CoV-2, but may not prevent the virus spreading from
wearers (dentists and chairside assistant) to patients. Exhaled
air passes unfiltered into the environment defeating one
important purpose – protecting the patient.101-103 Respirators
with exhalation valves are therefore not recommended for
use in dentistry.89
•Practical guidelines on extended use versus reuse of
N95 masks
Shortages of N95 masks may occur during disease
outbreaks. Wearing a N95 respirator for hours at a time
(extended use) or re-using a respirator several times are
practices used to ease shortages and reduce costs.
Studies support prioritizing extended uses over reuse
because of the following:104 (i) The reported pathogen

transfer risk from N95s is high by contact transmission
donning and doffing; (ii) The reported pathogen transfer risk
from N95s is low by aerosol spread by breathing through a
used mask; (iii) Use of surgical masks or a similar disposable
cover over N95s during extended use, are unlikely to cause
any significant adverse effects on breathing or gas exchange
to the user; (iv) Mechanical failures (e.g., broken straps and
poor sealing) with only a few re-uses were common across
N95s; (v) Commonly used effective disinfection methods
(i.e., autoclaves, bleach, H2O2 vapor or ultraviolet light
irradiation) can achieve adequate disinfection with some
filter performance loss.

•Can I decontaminate and reuse N95 respirators?
In general N95 respirators are designed for single use.
Different methods have been suggested to decontaminate
masks from infectious SARS-CoV-2, including Heat (70oC),
70% Ethanol, UV Irradiation (260-285nm) and vaporized
H2O2. (VHP)
A recent study was done to assess the effectiveness of these
methods on the reduction of contamination with infectious
SARs-CoV-2 and their effect on respirator function.105 This
study found that VHP exhibits the best combination of rapid
inactivation of SARS-CoV-2 and preservation of N95
respirator integrity. UV radiation kills the virus more slowly
but preserves respirator function. Dry heat kills the virus
with similar speed to that of UV and is likely to maintain
acceptable fit for 2 rounds of decontamination. Ethanol
decontamination is not recommended due to loss of N95
integrity. This study suggests that N95 respirators can be reused in times of shortages for up to 3x when decontaminated
with UV and VHP, and up to 2x with dry heat.105
•Face and eye protection - Goggles/Face shield
Mucous membranes of the eyes are also a possible portal of
entry.106 Therefore eye protection with face shields, goggles,
plastic glasses or visors have become a mandatory part of
PPE during the COVID-19 pandemic. Another advantage
of a face shield is its protection of masks from splashes.107
Eyes and face masks should be protected with goggles
or a full-face shield in all AGPs.89 After AGPs, PPE must be
disposed of or disinfected.
Hard plastic glasses were the most effective means
of protection against conjunctival contamination during
orthopaedic AGPs (83%). Modern prescription glasses
provided only 17% protection, and are not recommended
as sole eye protection during AGPs.108 Loupes on their own
provided only 50% protection, and facemasks and eye
shields 70% protection.
A modification of a visor mask to allow use of loupes
and a head light has been described whilst maintaining
adequate aerosol/air droplet protection.109
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Common mistakes by DHCWs: (i) Using common
prescription glasses as protection, (ii) Using only dental
loupes or microscopes, (iii) removing protections after each
procedure by touching the external shield surface.
Protective safety glasses and face shields should undergo
thorough disinfection with 70% isopropyl after each procedure.

•Hand protection - Gloves
Gloves are for single use purposes only, and should be
discarded after each procedure and patient use.
Sterile gloves should be used for all invasive procedures
that require surgical asepsis.
The use of nitrile gloves is preferred over latex gloves
because of their resistance to some chemicals, including
disinfectants such as chlorine and alcohol.36
An unacceptable practice is using the same pair of gloves
for different procedures and/or for different patients and not
washing or sanitizing hands before and after using gloves.89
•Body, head and shoe protection
Transmission via surfaces like clothing can be prevented by
careful behaviour (no touch) or by wearing protective clothing.
When conducting high risk AGP’s or sterile surgical procedures,
donning a comprehensive set of PPE (including head cover and
surgical gown), will reduce the risk of transmission.20
Head caps and covers and gowns can be disposable or
reusable. PPE for body protection must meet the following
criteria: sterility if reusable, long sleeves to cover arms and
must be water resistant.
Plastic aprons are not recommended as they do not
provide full body and arm cover.110
The WHO recommends long-sleeved non-sterile gowns
and gloves for both AGPs and non-AGPs to provide
protection from contamination of clothes.110 Current
guidance on PPE in the context of COVID-19 does not
specifically mention shoe covers.111
Covering more of the body leads to better protection. It
does increase cost and decreases user comfort.112
•Key concerns and limitations of PPE
The available evidence was judged to be low to very low.84
Common reasons for lack of compliance amongst DHCWs
were: (i) policies and practices were inconsistent, (ii) PPE
was not available in many facilities and its use was limited to
high risk situations, (iii) face masks and gloves were the most
commonly used PPE, (iv) reuse of PPE was common, (v) lack
of training in proper use and knowledge on when and what
PPE to use, and (vi) the high cost implications of complying
with appropriate PPE use.113,114
Pillar 6: Use of rubber dam
Patients, dentists and assistants as well as surfaces and

objects in the operative area are at a risk of exposure to
airborne contamination up to 3X greater than the norm.115
Rubber dam provides a barrier protection from the primary
source and can virtually eliminate all pathogens emerging
from AGPs.15,116
Studies have shown that during conservative dental
procedures (15-30 minutes) without use of rubber dam, the
airborne bacterial load increased from 8.8 to 25.1 colony
forming units (CFUs). Various other studies have also shown that
use of rubber dam isolation during AGPs resulted in a 98.8%
bacterial reduction.118-22 This reduction increased with use of
antiseptic mouth rinse used before rubber dam application.
The use of dental rubber dam to reduce exposure to
contaminated aerosols during treatment is very important.123
Several published guidelines recommend the use of rubber
dam wherever possible.66
Another device that delivers quick, easy, reliable isolation
with uninterrupted retraction and continuous evacuation of
fluids and oral debris with a reduction of aerosol is the Isolite
(Zyris™)124.
Extra high-volume suction for aerosol and spatter should
be used during rubber dam procedures in conjunction with
regular suction.125

Pillar 7: High volume suction and suppression of
aerosolization
•High volume evacuation (suction) (HVS)
The use of HVS of the aerosol generating field in the oral
cavity is an essential and important method for reducing
aerosol-related transmission of pathogens.15,117 Aerosols
and splatter produced when air rotary handpieces,
ultrasonic, sonic and air polishing devices are used in dental
procedures, contain contaminated saliva, blood bacteria and
periodontal pathogens.18,122 Once airborne, aerosol particles
can linger in the surgery for an hour or more while droplets
land on surfaces immediately surrounding the treatment area.
This poses a risk for the spread of infectious diseases such as
COVID-19.126 Studies have shown that HVS can reduce
aerosols by 80% to 98% regardless of the source.127,128
There is no single solution that will provide complete
protection in the clinical environment. Thus a combination
of protective measures, including PPE, pre-procedural
rinses, rubber dam, and HVS is suggested to reduce risk
of exposure to infectious disease such as COVID-19.
Combining pre-procedural rinse and rubber dam with HVS
are more efficient compared to the individual methods.122,129
• Suppression of aerosolization
The generation of pathogen contaminated aerosols in
dentistry, an unavoidable part of most dental treatments,
creates a high-risk situation with the potential for airborne
transmission of SARS-CoV-2. The avoidance of all AGPs is
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one approach advocated during the pandemic, or to reduce
procedural times as a means of reducing the total aerosol
generated. This is not sustainable and counter-productive in
the long-term for routine dentistry.
A new novel approach has been developed to suppress
aerosolization in dental procedures by adding high molecular
weight polymers to the water supply to alter the physical or
visco-elastic response of water to AGPs. The generation of
aerosol particles and the distance any aerosol may spread
beyond the point of generation can be markedly suppressed
or completely eliminated in comparison to water for AGPs.117
Complete suppressions of aerosolization from an air
turbine rotary handpiece and an ultrasonic scaler was
demonstrated using diluted aqueous solutions of FDAapproved polymer [2wt.% polyacrylic acid (PAA)] (20 gm
PAA + 1L H2O) or hydrogel [0.8 wt.% xanthan gum] (8gm
xanthan gum + 1L H2O).117 The integrated pressurized fill
bottle of a dental chair allows control of the fluid being
delivered to rotary or ultrasonic instrumentation. These FDA
-approved additives alter the physicochemical properties of
the irrigation solution, suppressing droplet formation without
altering flow behaviour, thereby reducing the risk of aerosol
transmission of infectious diseases.117

Pillar 8: Cleaning and disinfection
•Background
Contaminated surfaces can become a reservoir of
infectious material with the potential to spread to health
care personnel and patients.130 Prevention of transmission
of infectious contagion from contaminated surfaces
(fomites) is best accomplished by reduction of any source of
contamination. It is therefore critical to incorporate surface
disinfection preventions to reduce the risk of infectious
disease transmission.
The two main routes of transmission of SARS-CoV-2
is by airborne or direct contact.131 Respiratory droplets
are generated when an infected person talks, coughs or
sneezes, while contaminated aerosols are generated during
AGPs on infected patients. Droplets and contaminated
aerosols may also land on inanimate objects (equipment)
or environmental surfaces (fomites) where the SARS-CoV-2
virus can remain viable for up to 9 days.67 The immediate
chairside environment of an infected or potentially infected
patient can serve as a source of contact transmission.5,132-135
The ability of SARS-CoV-2 to persist on inanimate
environmental surfaces (fomites),67 warrants thorough
cleaning and disinfection to assure effective infection
control and prevention.67,136,137 Environmental surfaces in the
dental practice setting can be classified into two groups: (i)
Highly-touched clinical contact surfaces including all clinical
devices, (ii) house-keeping surfaces including working
surfaces, door handles, floor, blinds, sinks, furniture and fixed

items inside and outside patient rooms and bathrooms.130
Routine cleaning (i.e. using water and soap) as well as
disinfection procedures to inactivate the virus, are appropriate
for SARS-CoV-2 in the dental workplace setting. SARSCoV-2 viruses are enveloped by a phospholipid layer that is
susceptible to soaps and detergents.138 It is also susceptible to
other lipid solvents and can be efficiently inactivated within 1
minute contact time by surface disinfection procedures such
as sodium hypochlorite (bleach) (0.1% or 0.5%), hydrogen
peroxide (0.5%), alcohol (62-71% ethanol or isopropyl
alcohol), benzalkonium chloride (BAC) and peroxyacetic
acid.67 (Table 1)

•General principles of cleaning
- The cleaning procedures must progress systematically
from least soiled to the most soiled area, and conducted
from top to bottom with the floor cleaned last.
- Detergent-impregnated wipes may be used but should
not be used as a replacement for the physical cleaning
process.130,139-141
•General principles of disinfection
- Lack of hand hygiene and inadequate disinfection of
environmental surface /devices between patients are the
most important failures of infection control.25,142
- Bleach works on hard and non-porous surfaces, but
requires pre-cleaning with a detergent.
- Most disinfectants used in health care are one-step
products that clean and disinfect using the same product.143
- Cleaning of surfaces with common disinfectants such
as ethanol and sodium hypochlorite inactivates the
coronavirus within 1 minute of exposure.67
- Strength levels of common disinfectants are dependent
upon concentration and contact time. Bleach (sodium
hypochlorite) at 500ppm (0.05%) and 1000ppm (0.1%)
solutions are both able to reduce the SARS virus.144,145
- Surface disinfectants should be sprayed directly onto
surface and left on as directed before being wiped
systematically and carefully.
- A short contact time (to kill microbes), of approximately
1-2 minutes, is desirable to ensure the disinfectant has
killed the microorganisms before the disinfectant dries on
the surface.140
- Pump spray bottles are an appropriate method of applying
liquid germicides, with the exception of hypochlorite
solutions. An advantage of a pump spray is better
penetration of the liquid germicide into crevices in the
equipment where wipes may not effectively contact.130,146
•Criteria for selecting a safe and effective disinfectant
The use of disinfectant wipes is becoming more widespread
in the health care environment because these products are
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Table 1: Comparison of low-level disinfectant products recommended for inactivating SARS-CoV-2
Disinfectant

Sodium hypochlorite (bleach)
(NaOCL)

Hypochlorous acid Alcohol
(HOCL
Ethanol
Isopropyl alcohol

Quaternary AmHydrogen peroxide
monium compounds H2O2
(QACs)

Recommended
concentration

0,05% to 0.1%
(500-1000ppm)

80-200ppm

70-90%

0.1%

>0.5%
1.5% - 3%

Contact time

10-30 min

10 min

2-5 minutes

3-10min

1.5% - 10 min
3% - 20min

Compatibility with
surface

Corrosion of metal Compatible with
metal and plastic
surfaces
and fabrics
Discoloration of
plastics & fabrics

Toxicity & Safety

Irritation of skin,
eyes and mucous
membranes

Safe & Non-toxic to Toxic and irritant to EPA registered
skin & eyes
skin & eyes
Non-irritating

Eye irritant
Low EPA toxicity
Environmental
friendly

Ease of use

Spray and wipe
Mist & Fogging

Aerosol spray
Fogging

Wipes
Sprays

Stability

Decays rapidly
when exposed to
UV-light. Stable for
30 days in opaque
containers.
Prepare fresh
solutions every day

Increasing stability Stable with good
Stable with
with decreasing pH detergent properties good detergent
Less stable when
properties
exposed to sunlight,
UV radiation,
contact with air and
increased temperature

Other advantages/ Odour and leaves Odourless
No residue
disadvantages
residue
Corrosiveness to
metals

Surface compatible Surface compatible
May cause hardening, cracking of
rubber and plastics

Wipes
Sprays

Wipes
Sprays

Not sporicidaI
Not Sporicidal
Inflammable
Narrow spectrum
Affected by organic
matter

Compatible with
most surfaces
Benign for environment, silver plating
Not compatible with
brass, Copper zinc
Non-corrosive

Very stable stored
in dark container

No odour
More expensive

Reference: 130,136

convenient to use, limits indiscriminate application of any
chemical agent, decreases human contact and the amount
of chemicals introduced into the environment.130
A disinfectant agent upon contact with the virus changes
the virus protective coat, which loses is structure and
aggregates, forming clumps with other viruses.147,148
Dental practitioners need to have an inexpensive, nontoxic, and practical disinfectant that is effective in disinfecting
and sanitizing against viruses, specifically SARS-CoV-2. An
ideal surface disinfectant must have low contact time with
significant antiviral activity.

Several disinfectants have been recommended against
SARS-CoV-2 and 5 major classes of surface disinfectants are
identified for the dental practice setting: (Table1) 130,136,149-153

•Precautions and hazards with disinfectants
Improper or excessive use of surface disinfectants poses
potential health risks to users. Therefore, consistent and
evidence-based recommendations are crucial to protect
dental health care workers not only from SARS-CoV-2 but
also accidental exposures to dangerous chemicals.
- Bleach disinfectants solutions should be prepared fresh
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each day.
- Avoid using sodium hypochlorite (bleach) on metals or
acrylic resins because it has a strong corroding effect.154
- Hydrogen peroxide is explosive with heat.154
- Always wear gloves when cleaning and disinfecting.
- Because occupational diseases, such as asthma, among
cleaning personnel have been associated with use
of several disinfectants (e.g., chlorine, formaldehyde,
glutaraldehyde), precautions should be used to minimize
exposure to toxic chemicals(e.g., gloves, PPE, and proper
ventilation).155-157

•Aerosolization, spraying and fogging
Available studies show that SARS-CoV-2 can be detected in
the air inside a room occupied by a confirmed COVID-19
patient for 3 hours after aerosolization.158
Fogging machines that rely on the dispersion of a fine mist
of disinfectants in the air have proven their performance in
the health care sector and food industry.159,160 Commercial
fogging machines are also designed and based on the same
flow physics of aerosolization, and their droplet size is below
10µ in order to facilitate extended airborne duration.161
It is suggested that using hypochlorous acid (HOCL)
fogging daily in the dental practice setting is an inexpensive,
non-toxic, easy to use procedure with high predictability
and effectiveness against SARS-CoV-2.151
HOCL is a powerful disinfectant produced by a sterilized
water generator and has a pH of 5-6.5 and a low effective
chlorine concentration of 10-30ppm. Fogging with HOCL
can achieve reduction of microbes and is safe for humans
and the environment. Five minute fogging with H2O2 was
sufficient to achieve inactivation of enveloped as well as
non-enveloped viruses.162-165
The fogging process can alter the physical and chemical
properties of the disinfectant, resulting in the reduction of
available free chlorine concentration.166,167 Pre-adjustment of
the concentration (200ppm) and pH (pH3-5) of the fogging
solution to appropriate levels can produce reductions of
all tested viruses on both vertical and horizontal surfaces,
suggesting that it is an effective approach to reduce viruses
on surfaces.168,169
•Surface disinfection - Best practice guidelines
- Frequent hand washing or sanitizing and avoiding
touching the face should be the primary prevention
approach to reduce any potential transmission associated
with animate surface contamination.170
- Cleaning with a neutral detergent and some form of
mechanical action (brushing or scrubbing) helps to remove
pathogens and is an essential first step in any disinfection
process.171
- Spraying and fogging of bleach, formaldehyde, or

quaternary ammonium compounds, is not recommended
due to adverse health effects.172,173

Pillar 9: Ventilation, air conditioners, air cleaning,
and airborne disinfection
•Aerosols, airborne transmission and the significance
of ventilation
SARS-CoV-2 is transmitted via airborne transmission
(aerosols).174,175 To date, the European Centre for Disease
Prevention and Control176 as well as the Robert-Koch Institut177
have recognized aerosol transport. After initial denial, the
WHO added aerosol transmission to their transmission mode
brief.178,179 Given the persistence of SARS-CoV-2 viral loads
in both the lower and upper respiratory tracts,180 as well as the
persistence of the virus in the air 3 hours after aerosolization
in laboratory settings, airborne transmission is possible.158,181
An airborne virus is not naked but is contained inside expelled
respiratory fluid droplets. Droplet desiccation is a fast process.182
Large droplets (>50µm) fall down on surfaces, but small
droplets (<50µm) or droplet nuclei (<10µm) stay airborne
and can travel long distances.182 Droplet nuclei distribution
depends on the position of people, air change rate, the type
of air distribution system and other air currents in the space.183
Analysis of superspreading events have shown that closed
environments with minimal ventilation strongly contributed to a
characteristically high number of secondary infections.184
Airborne transmission has made ventilation measures the
most important engineering control in ICP. Mechanical
ventilation can significantly increase the expulsion of air, and
natural ventilation can be improved by active ventilation,
creating a draft through the room.186
•Ventilation, airflow and air cleaning/disinfection
One of the most overlooked aspects in air cleaning/
sterilization is controlled airflow aimed at killing harmful
bacteria and viruses. Traditional air ventilation (air
conditioning) systems are closed ventilation systems that
pushes air back into the breathing zone, thus increasing
the risk of cross-contamination with viruses trapped in
the ventilation system. New air flow and air sterilization
technologies have been developed to control air flow and
air sterilization in indoor settings including, dental practices,
operating theatres, waiting rooms and offices. Current
technology is based on the use of HEPA (High efficiency
particulate air) filters to scavenge small particles like viruses,
combined with UV radiation and nano photocatalytic
oxidation that kills respiratory viruses, including coronavirus
on a single air exchange. HEPA filters are designed to trap
or scavenge virus particles down to 0.3 microns.174,182
Forced airflow (with air filtering (HEPA) and UV light),
uses a powerful fan that draws contaminated air away from
the breathing zone (dentist–patient interface), removes or

40 INTERNATIONAL DENTISTRY  AFRICAN EDITION VOL.11, NO. 3 JUNE/JULY 2021

H A R TS H O R N E / VA N Z Y L

inactivates contaminated airborne particles, sterilizes the air and
then sends it back into the breathing zone.128,186-189 It is possible
that UV-C is safe for skin genotoxicity,190 however its effect to the
naked eye that may cause impaired vision is not confirmed.191
Drawing contaminated air away from the dentist and the
patient reduces the viral load in aerosols and surfaces by
80%.3,192 Increasing ventilation indoors (open windows) and
preventing recirculation of air through closed air ventilation
systems can go some way to ensure that infectious aerosols
are diluted or flushed out of the air.

•Practical ventilation and airflow measures to reduce
the risk of airborne transmission of SARS-CoV-2
- Dispersion of aerosols that have not been removed by HVS
is primarily achieved by dilution of air changes. Effective
heating, ventilation and air conditioning systems (HVAC)
ventilation is a major factor in dissipating aerosols.
- HVAC systems may have a complimentary role in
decreasing transmission in indoor spaces by increasing
the rate of air exchange, decreasing the recirculation of
air, and increasing the use of outdoor air.174,182
- HEPA filters must be used not only in clinical settings but
also in outlet exhaustion tubes.193
- Open windows more to increase the amount of fresh air
per square meter of floor area.
- Direct airflow should be diverted away from the
individuals (e.g., the dentist, assistant and patient
microenvironment).174,182
- AGPs should not be performed in a room that has no
natural or mechanical ventilation.
- If air cleaners are used in larges spaces , they need to
be placed close to people. Air cleaners are an easy to
apply short term mitigation measure, but in the longer run,
ventilation system improvements to achieve adequate
outdoor ventilation rates are needed.174,182
Pillar 10: Immune boosting, designer antibodies
and vaccines
•Immune boosting
It is important to boost your personal immunity and selfresistance by taking the following actions: (i) Get adequate
sleep – sleep deprivation has an impact on the immune
response.194 (ii) Moderate exercise seems to exert a
protective effect, whereas bouts of strenuous exercise
can result in immune dysfunction.195 (iii) Studies suggest
proper supplementation with vitamin D may enhance one’s
resistance to SARS-CoV-2.196 Vitamin D supplementation
has an overall protective effect against acute respiratory
infections.197,198 However, prospective clinical studies are
required to address the association between vitamin D and
COVID-19 severity.

Conclusion
The COVID-19 pandemic is a stark reminder of the
ongoing challenge of emerging and re-emerging infectious
pathogens and the need for constant updating of standard
ICP measures.
It is inevitable that every dentist will see asymptomatic
patients or will be exposed to asymptomatic staff. The
risk of transmission of SARS-CoV-2 by seemingly healthy
individuals may account for 30-62% of potential infection
exposure events. The disturbing reality is that we have no
idea who among us is spreading the disease.
Even with the availability of vaccines, it remains
important to apply a combination of protective measures,
including screening for high risk patients, facial masking,
hand sanitation, pre-procedural rinses, PPE, rubber dam
and suppression of aerosolization. In addition, cleaning
and disinfection, ventilation and air cleaning and paying
adequate attention to healthy lifestyle and immune support
are also important measures to prevent spread of infection.
No infection control measure can be practiced in isolation,
nor is any one more important than the other.
DHCWs are obliged to follow the ethical principles of
providing the best possible care that is in the patients’ best
interest, while maintaining a balance in managing risks to
optimally protect the patient and dental staff.
It seems acceptable to adopt the principle of ‘consider
all patients as potentially infectious for air droplet /airborne
disease and treat every case with equal and uniform
precaution measures’ as a realistic, effective and safe
approach towards infection prevention and control.
There are more research questions than answers to assist
dentists in their infection control and prevention decisionmaking processes.
Educational Institutions should help in providing
appropriate continuing professional education programs
to develop DHCWs’ basic knowledge on appropriate
respiratory virus infection and airborne control and
prevention measures.
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Teen orthodontic treatment with clear aligners
Sean Holliday1

Initial records
Patient
Age: 15 year-old female. Chief concern: The patient was concerned about her crooked
teeth, overbite, and upper teeth that were sticking out.

Diagnosis
1
Dr. Sean Holliday,
Private Practice, Oahu,
Hawaii, US. Diplomate,
American Board of
Orthodontics. Past
president of the Hawaii
Society of Orthodontists
and Honolulu County
Dental Society.

•Class II, Division 1 malocclusion: severe on the right side, moderate (end-on) on the left side
• Severe overjet (8 mm), with proclined upper incisors (U1-PP = 135°; norm = 110°,
SD 6°) and upright lower incisors (IMPA = 91°; norm = 90°, SD 5°). Note: these are
estimated values since the imaging was not a full-volume CBCT.
• Class I skeletal pattern
• Moderate overbite
• 5 mm curve of Spee depth
• Moderate upper and lower crowding
• Constricted upper and lower arches
• No dental or periodontal problems
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Treatment goals
1. Non-extraction correction of the Class II malocclusion
and the crowding
2. Reduce the upper incisor proclination
3. Level the curve of Spee
4. Widen the smile

Treatment plan
1. Dentoalveolar expansion of the arches to correct the
crowding without extractions or enamel recontouring/
interproximal reduction (IPR).
2. Upright the upper central incisors.
3. In the lower arch, intrude the incisors and upright the
premolars and molars to level the curve of Spee.
4. Coordinate the arches for Class I occlusion achieved
through Class II elastics use (i.e., create a Class I set up

with a simulation of elastics-use (i.e., “bite jump”) rather
than upper distalization in the staging).
5. Post-treatment retention.

Invisalign aligner features used
•Optimized attachments for premolar extrusion and rotation,
canine tip control, and lateral incisor and canine extrusion;
• Lingual pressure areas from lower canine to canine (3-3)
to assist in the deep bite correction;
• Conventional attachments for aligner retention;
• Lingual bite ramps on the upper canines to enhance
vertical control of the lower canines;
• Precision cuts on the upper first premolars and the lower
first and second molars for Class II elastics;
• Elastics-use simulation (“bite jump”) to visualize the Class
II correction in the set-up.

ClinCheck® set-up and staging
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Progress records

Progress after 31 upper (24 active
and 7 passive) and 31 lower aligners.
Additional aligners were ordered to
fine-tune the anterior alignment and
continue improvement of the overjet
through additional leveling of the curve
of Spee. Three stages of overcorrection
aligners (in addition to the 31 initial U/L
aligners) were worn while the additional
aligners were being prepared.

Treatment summary
• The patient was very pleased with her Invisalign treatment
outcome. This is noticeable when comparing the final
smile photo to the initial smile photo. Before, she was self-

conscious of her smile, and the treatment results greatly
improved her confidence. She was also happy to have
experienced her orthodontic treatment without brackets
and wires. The patient’s parents were also very happy to
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Final results

Final results of Invisalign treatment
after 12 additional upper and 12
additional lower aligners (3 stages of
overcorrection aligners were ordered
with the additional aligners, but not used).
The total treatment time was 24 months,
from initial scan to retainer delivery.
The initial aligners were changed every
2 weeks, and the additional aligners
changed weekly.

see the improvement in their daughter’s smile, and they were
impressed with her compliance with aligner wear.
• The Class II, Division 1 malocclusion, protrusion, and
crowding were corrected with 31 + 12 upper and 31

+ 12 lower Invisalign aligners, plus 3 stages of U/L
overcorrection during the time between the initial and
additional aligners. Good aligner wear compliance and
oral hygiene were maintained throughout treatment.
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Photographic superimposition (using the mandible as the
reference) of the initial and final radiographs shows proclination
of the lower incisors and relative lingual crown retroclination/
buccal root torque of the upper incisors. Cephalometric
superimposition was not possible because full-volume CBCT
images were not taken.

• The initial aligners were changed every 14 days. The
additional aligners were changed weekly. The total
treatment time was 24 months from the initial scan to
retainer delivery, with scheduling delays and missed
appointments adding 8 weeks and 6 weeks to the
treatment time, respectively.
• The patient’s incisor positions were improved by
controlling their inclination. Uprighting the upper incisors,
reducing the overjet, and increasing the interincisal
angle resulted in a favorable change to the patient’s
facial profile.
• For retention, upper and lower Invisalign retainers were
ordered from the last stage of the additional aligners setup (with no overcorrection). Our teenage patients are
instructed to wear their retainers full-time for two weeks,
followed by 8-hours of wear a day (typically at night),
indefinitely.
• The total number of patient appointments from initial
aligner placement to retainer delivery was 9:
– Appointment #1 was for delivering the initial aligners
and the use and care instructions.
– Appointment #2, all attachments were bonded and
Class II elastics were started. For improved esthetics
(and therefore, better wear compliance), elastics in
the upper arch were connected to the upper first
premolars.

– Appointment #s 3-6 were aligner delivery visits (6
stages given per visit).
– Appointment #7 was for progress records and
intraoral scanning for additional aligners.
– Appointment #8 was for delivery of additional
aligners (all 12 stages).
– Appointment #9 was for attachment removal, final
records, and retainer delivery.
– The patient had no emergency orthodontic visits.

Clinical notes
Our teenage Invisalign patients today are being treated
with weekly aligner changes for all their aligners instead
of changes every 2 weeks. We also deliver all the sets of
aligners to the patient once we bond attachments. This
improves the treatment time, since scheduling delays and
rescheduled or missed appointments will not impede patient
progress. The patient can continue to make progress without
having to wait until their next aligner delivery appointment.
However, this approach only works if no IPR is needed
mid-treatment. In our teen patients, we do not use IPR in our
treatment plans very often. In teens, we prefer using arch
expansion and incisor inclination control instead. IPR in teens
is usually only planned if a significant Bolton discrepancy is
present.
The treatment time for this case was extended because
of a missed appointment in the first series of aligners and a
delay in delivering the additional aligners. These scheduling
issues added almost 4 months to the treatment time. The initial
aligners in this patient were worn on a 14-day schedule,
which also prolonged the treatment time. Now that our
patients are changing their aligners weekly, a similar case
today would typically take 18 to 20 months to complete.
Using the iTero® scanner for digital impressions is also
critical to creating an efficient treatment workflow and
an improved patient experience. Digital impressions are
accurate, time effective, and provide additional software
tools that allow the doctor to evaluate the occlusion and
tooth movement changes more efficiently. The clinical
workflow is also streamlined by avoiding physical shipping
of impressions and delays from any rejected impressions.
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For efficiency, we also no longer delay bonding
attachments until the second visit. We bond any and all
attachments on the first visit, because the SmartTrack® aligner
material has excellent elasticity which allows the patient to
comfortably place and remove their aligners, even with
attachments on the teeth. Class II elastics are also started
at the same appointment when attachments are bonded.
Placing precision-cut hooks in the aligners near the upper
first premolars helps with elastics wear compliance, since
they are not as visible as when they are attached near the
upper canines.
Today, we also do not build virtual c-chain for
overcorrection into our initial aligners. This is to avoid
uncontrolled intrusion if the interproximal contacts are
already touching (which happened with LR1 in this case).
If any overcorrection is needed, we will build it into specific
areas during the additional aligners phase.
Typical challenges with using fixed appliances in a case
like this include the higher probability of excessive lower
incisor proclination and protrusion. Using Class II elastics
in fixed appliance cases also tends to increase the vertical
dimension. Aligners provide excellent lower incisor torque
control, and by connecting the elastics to the aligners
instead of directly onto the teeth in order to minimize molar
extrusions, we have had better vertical control with clear
aligner therapy.

Special section: Management of Class II,
Division 1 teenage patient treatment with
Invisalign aligners
We prefer to treat Class II patients with Invisalign aligners
during their teenage years, since orthodontic treatment
during the growth phase is usually more efficient and
effective than treatments during adulthood. The difference
between treating Division 1 and Division 2 teen patients
is that the upper incisors in Division 2 patients often need
torque, but to avoid significant roundtrip movements of the
upper incisors, molar distalization is first needed to gain
space. In our Division 2 patients, the aligner staging pattern
will involve molar distalization and an “esthetic start” (early
initial alignment of the anterior teeth). In our Division 1
patients, the aligner staging will consist of arch development
and alignment, followed by a mandibular “bite jump” to
simulate the effects of Class II elastics use. Otherwise, we
set up both types of Class II cases similarly in terms of bite
relationship goals.

The advantage of being able to visualize the Class I
occlusion in the ClinCheck® digital treatment plan is that
the interdigitation of the teeth can be optimized in the
Class I position. This allows for better planning of archform
changes. Expansion movements can also be coordinated
between the arches from the very beginning of treatment.
Another advantage of the ClinCheck software program is
the superimposition feature which shows the patient’s initial
condition with the plan simultaneously. If the lower incisors
need to be advanced beyond an acceptable range for
periodontal health, IPR or extractions may be considered
instead. The main advantage of no IPR and non-extraction
treatment plans in teens is efficiency in the clinic. Invisalign
treatment does not necessarily require IPR, especially in the
younger patients with healthy periodontal support. Arch
development and proper incisor control can minimize the
need for IPR and/or extractions. Extraction treatments can
take a long time to finish, due to the increased amount
of tooth movements and added case complexity, so a
non-extraction approach can be a more efficient path in
comparison, when appropriate.
In Class II patients, my general preference is to level
the curve of Spee in the set-up through lower premolar
extrusion (by approximately 0.5 mm), and to intrude
the lower canines to the level of the mesial marginal
ridge of the lower first premolars. The lower central and
lateral incisors should be positioned in the set-up based
on the mesial contact point of the lower canines as the
guide. In brachyfacial and mesofacial patients, our cases
are set-up with posterior extrusion and anterior intrusion.
In dolichofacial patients, posterior extrusion is often not
desirable. Greater vertical control is desired in patients
with dolichofacial patterns to prevent the lower face height
from increasing. If the patient has a deep bite, the overbite
will be set up to zero mm as a way to overtreat the vertical
dimension. We can also widen the arches to upright the
posterior teeth instead of extruding them.
For growing teen patients, we almost always set up the
treatment plan with a “bite jump” elastics simulation, where
the mandible comes forward in the set-up, instead of the
upper arch going back. The exceptions are in cases where
the canines are blocked-out, or in Class II Division 2 cases
where molar distalization is planned, since distalization
decreases roundtripping and proclination of the upper
incisors (when supported with elastics). Non-growing
patients often need more time for Class II correction and
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elastics wear. Since adult patients cannot benefit from the
sagittal improvements of mandibular growth, posterior IPR
or upper premilar extractions may need to be considered
as well. Adult patients who need a longer time in elastics for
Class II correction may also benefit from distalization plans,
because these staging patterns produce more aligners than
those where a bite jump from elastics use and mandibular
growth is planned.
Class II elastics are started at the same appointment
when attachments are bonded. The entire clinical team
needs to reinforce to the patient that elastics are critical
for improving the bite correction, and teenagers generally
comply much better when they understand the impact
that elastics use can have on their treatment outcome.
Precision-cut hooks (mesial) are placed near the upper
first premolars so the patient can connect the elastics to
the aligners more distally, which is esthetically better and
hopefully leads to better elastic wear compliance. This
configuration also does not affect the use of optimized
attachments on the upper canines, which are important for
aligner retention and for correcting rotations. Precision-cut
hooks (distal) in the lower aligner are placed on the first

and the second molars for redundancy. The preference
is to run Class II elastics from the upper first premolar to
the lower second molars, but if the lower aligner lifts from
elastics pull, they are connected to the lower first molars
instead.
The use of attachments for aligner retention is also critical
when elastics are used. Retention attachments on the first
premolars and the first molars are preferred. In the past, 3
mm occlusal-beveled horizontal attachments were used,
but today, the optimized retention and optimized extrusion
attachments are preferred.
We also add bite ramps to the lingual surface of the upper
aligners as a vertical rest and focal point of contact for the
lower canines. The bite ramps are built into the aligners
rather than bonded on the teeth, so they are very convenient
to implement into the treatment plan. The upper bite ramps
are designed to aid in the intrusion of the lower canines,
and the intrusion force generated on the lower canines from
the patient’s natural bite also supports any incisor intrusion
programmed into the aligners. They also help keep occlusal
forces away from the posterior teeth, which then facilitates
any posterior extrusion planned.
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Active care bleach: infiltrate and restore

Jordi Manauta1

Case details
Bleaching is no longer a vanity procedure. For many years, the benefits of non-invasive
techniques have been proven to deliver amazing results, when the indications are
followed correctly. The use of bleaching therapy to diminish and treat white spots is not
without controversy, being rejected by some but adopted by many others.
The infiltration technique has been widely proven to eliminate unsightly enamel
spots, if the depth is correctly evaluated and the indications are followed correctly; for
example, in deep lesions, infiltration used in isolation is likely to be ineffective.
In the author’s experience, bleaching of white and amber spots before treatment has
been a winning strategy and the following points have been noted:
1. Amber spots. Generally, these turn into white spots, which are more susceptible
to the acid treatment of infiltration therapy
2. White spots. Two phenomena happen in these cases. The first is a reduction in
opacity due to a balance in the refraction index of the disarranged prisms. The
second is that little or no bleaching occurs to the white spot. This enables it to
blend better due to the low contrast between the newly bleached surrounding
tissues and the white spot itself.
Jordi Manauta graduated cum
laude in dentistry from UNITEC
(Universidad Tecnológica de
México) and was apprentice to
Dr Miguel Angel Tamés (Mexico)
and Dr Walter Devoto (Italy). He
holds Operative and Aesthetics
Dentistry Master in UIC (Universitat
Internacional de Catalunya) in
Barcelona and is visiting professor in
Siena and Marseille Universities.
Author of the book, Layers
(Quintessence, 2012) and Scientific
consultant for two European
journals, Jordi has authored and
co-authored many publications in
international journals. He works fulltime in his private practice.

1

Figure 1: Initial evaluation of the patient,
a 23-year-old woman, who was very
dissatisfied with the present situation and the
aggressive treatment option she had been
recommended.

Figure 2: A cross-polarised picture is taken
to better assess the extent of the lesion.
Transillumination is used to estimate the
depth of the lesion (not shown). It is decided
to start a bleaching therapy to try and
minimise the contrast between the spots and
the tooth, and to bleach the amber spots

56 INTERNATIONAL DENTISTRY  AFRICAN EDITION VOL.11, NO. 3 JUNE/JULY 2021

CLINICAL

Figure 3: Bleaching trays must be extremely precise, cervical
sealing must be perfect in order to keep the bleaching product
in place and away from intraoral moisture

Figure 4: Fitting of the bleaching tray. The selected bleaching
therapy was carbamide peroxide 10% for 20 days (White
Dental Beauty, Optident) worn overnight. No sensitivity was
reported; we are increasingly seeing this phenomenon with the
new generation of products

Figure 5: After 20 days bleaching. Picture with lateral flashes

Figure 6: Cross-polarised image showing the latest situation.
Some spots have vanished, the amber spots have turned white
and other spots have softened in saturation

Figure 7: Adjacent comparison, note the amber spot

First-choice treatment
Bleaching should be a mandatory resource before stain
treatment and restorative therapy. There is little awareness in
the profession of the benefits of bleaching and some of the
harmless side effects are also feared.
Infiltration therapy should be a first-choice treatment,

together with bleaching for these cases. Icon Dry, which
is used as a preview of the resin filtration after erosion,
should be applied for two minutes to obtain proper visual
assessment. Icon infiltration resin has to penetrate completely
and a three-minute application is advised.
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Figure 8: Mirror-like comparison

Figure 9: Mirror-like comparison of before bleaching (lower)
and after (upper) with deep-view contrast

Figure 10: Post-bleaching evaluation, the patient starts treatment
with resin infiltration. The first step is to isolate using rubber dam

Figure 11: 15% hydrochloric acid application for two minutes
(Icon Etch, DMG, Germany). This step can be repeated up to
four times. Increasing application frequency runs the risk of
deeply eroding the teeth from intraoral moisture

Figure 12: Air drying, note how the spots become tremendously
white

Figure 13: Treat with alcohol (Icon Dry, DMG, Germany).
Manufacturer suggests a 30 second application of this agent.
This is the result after 30 seconds
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Figure 14: In the author’s experience, this product applied
for two minutes gives a better penetration and thus a better
preview of the real outcome. At this stage, the clinician should
decide whether to repeat the full erosion cycle or start the resin
infiltration

Figure 15: Air drying of alcohol is very easy and, if the previous
step was successful, infiltration can begin

Figure 16: Erosion is visible, especially when completing four
cycles or more

Figure 17: Resin infiltration. The resin has extremely low density
and is solvent free and therefore able to penetrate as much as
the alcohol. It is advisable to keep the lights low and allow the
material to penetrate for about three minutes; failure to do so
may result in an incomplete infiltration and a different result than
the one obtained in the preview with Icon Dry

Figure 18: After infiltration, a small layer of enamel is placed to
cover up the erosion caused during therapy

Figure 19: Polishing is mandatory with or without the use of a
final composite layer
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Figure 20: Final result after three weeks

Figure 21: Cross polarisation image shows
a good result, which is not excellent, but
not visible to the naked eye

Figure 22: Deep-view contrast of the final
situation (increase in contrast, decrease
in brightness of the digital image) helps
in analysing the picture and allows a true
assessment of the remaining lesions

Figure 23: Deep-view contrast of the
initial situation dry

Figure 24: Mirror-like comparison
of before (lower) and after (upper)
treatment

Figure 25: A similar case was planned
to be treated in the same way, but after
30 days bleaching, all the spots had
disappeared (digital mock-up, right-hand
side shows before the treatment, left-hand
side shows after treatment)
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C P D Q U E S T I O N N A I R E 11 . 3 .1

Article: Masterclass in Endodontics: How to close an open
apex with MTA. Van der Vyver, Vorster, Potgieter, page 8

Article: Predictable tooth whitening outcomes.
Wallace, page 12

1. Which of the following is the treatment of choice in teeth presenting with a
necrotic pulp with an open apex?
a Apexogenesis
b Pulpotomy
c Apexification
d None of the above

6.
a
b
c
d

Which shades respond more predictable to bleaching?
Shades A and B
Shades B and C
Shades C and D
Shades A and D

7.
a
b
c

What does the sensitivity-controlling compound ACP stand for:
Amino controlled protein
Apeptide casein paste
Amorphous calcium phosphate

2. The obturation material of choice for single-visit apexification procedure in
open apex cases is:
a MTA
b Gutta percha
c Calcium Hydroxide
d Tri-paste
3. True or False. A CBCT scan is very valuable to determine if and apex is
open or not as well as to determine the location and angle the canal exit
the root canal system
a True
b False

8. Which of the following statements regarding the use of 16% carbamide
is correct?
a It gives whiter results
b It causes less sensitivity
c It causes more sensitivity

4. True or False. It is advised to pack MTA when apical size of immature tooth
is an ISO size 35 or larger.
a True
b False

9.
a
b
c
d

Where do teeth tend to whiten from?
The incisal edge
The gingival area
Proximal areas
The labial surface

5. When confirming the position where you will pack the first plug of MTA
radiographically, the plugger should be approximately how many
millimetres short of the radiographic apex?
a 1 mm
b 2 mm
c 3 mm
d 4 mm

10. In the case described, a diagnosis of moderate enamel mottling was
caused by:
a A calcium deficiency
b Fluorosis
c Nicotine/tobacco

Official Consultant for Steritech
Contact Melanie Savvides with all your infection control
needs, including training on using our product range

•
•
•
•
•
•

Other services offered
Infection control audits/new protocols
Practice assessment
Team Building
Internal marketing
Staff training
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C P D Q U E S T I O N N A I R E 11 . 3 . 2
Article: COVID-19 risk management in dental practice. Part 4: The 10 pillars of
SARS-CoV-2 control in clinical dental practice. Hartshorne, van Zyl, page 30

Article: COVID-19 risk management in dental practice. Part 4: The 10 pillars of
SARS-CoV-2 control in clinical dental practice. Hartshorne, van Zyl, page 30

11. Because triage is currently unable to differentiate between asymptomatic or presymptomatic from unaffected individuals, the only safe and realistic approach is to
consider all patients and aerosols as infectious and to apply the principle of universal
precaution. (TRUE or FALSE?)
a TRUE
b FALSE

16. Studies have shown that use of rubber dam isolation during aerosol generating
procedures resulted in a 38.8% bacterial reduction (TRUE or FALSE?)
a TRUE
b FALSE

12. Which of the following statements regarding facial masking is TRUE?
a Universal masking of all health care workers has significantly reduced the rate health care
acquisition of SARS-CoV-2
b Recent data suggest that universal masking does not reduce the severity of COVID-19
c Recent data suggest that universal masking does not reduce the severity of COVID-19
d. Mandated masking does not have any impact on the viral inoculum
13.
a
b
c
d.

Which of the following statements relating to hand sanitation is TRUE?
Transmission of respiratory or aerosol droplets from surfaces usually occurs by hands
Person to person transmission can be prevented by frequent hand washing with NaOCL
10% isopropyl alcohol hand sanitizer is recommended for effective virucidal activity
Washing with soap and water is the least effective strategy for reducing person to person
transmission

14. Which of the following statements relating to preprocedural mouth rinse/gargle is
TRUE?
a Hydrogen peroxide has a higher virucidal activity than Povidone-iodine
b Povidone-iodine is typically used in a 10.5% concentration
c Hydrogen peroxide has a high substantivity
d. 0.12% Chlorhexidine mouth rinse for 30 sec consistently reduces SARS-CoV-2 viral in
saliva for 2 hours
15.
a
b
c

Which of the following statements relating to personal protective equipment (PPE) is TRUE?
A surgical mask is indicated when no rubber dam is used
N95 respirators are one-size fits all
The current gold standard respiratory PPE device for protecting the wearer and the
patient in dentistry is a N95 respirator

17. Which of the following statements relating to high volume suction (HVS) and
suppression of aerosolization is TRUE?
a Pre-procedural rinse, rubber dam and HVS are more efficient individually in
reducing contaminated aerosols compared to combining these methods 10%
b Studies have shown that HVS can reduce aerosols by 80-98% regardless of the
source
c Complete suppression of aerosolization from an ultrasonic scaler was demonstrated
using chlorhexidine solution
18. Which of the following statements relating to cleaning and disinfection is TRUE?
a Hydrogen peroxide has poor virucidal activity
b Cleaning procedures must proceed systematically from most soiled to least soiled
area
c Cleaning of surfaces with 75% ethanol is very effective at inactivation of SARSCoV-2
19. Which of the following statements relating to ventilation and airborne disinfection is
TRUE?
a Airborne SARS-CoV-2 can remain viable for 3 hours after aerosolization
b Increased airflow (open windows) does not dilute infectious aerosols
c Direct airflow should be diverted towards the dentist and patient
20. Which of the following statements relating to immune boosting and antibodies is
TRUE?
a Adequate sleep has no effect on the immune response
b Vitamin D plays a key role in immune function and resistance to SARS-CoV-2
c Monoclonal antigens can neutralize SARS-CoV-2 antibodies
d Convalescent plasma is an antigen rich fluid left behind when aal the cells are
filtered out of blood
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PRODUCT NEWS

Henry Schein Dental
Warehouse expands
EdgeEndo product portfolio
offering new NiTi system for
South African dentists
Henry Schein Dental Warehouse launches EdgeFile® X7, the
number one selling EdgeEndo NiTi system in the United States,
in South Africa and thus enlarges the currently provided
portfolio of endodontic products from EdgeEndo®, one of the
world’s largest NiTi rotary file suppliers in the United States.
EdgeFile® X7 has been recognised globally as a proven
solution. EdgeEndo’s patented FireWire™ heat-treating
process gives the EdgeFile X7 “Canal Contouring Technology,”
which makes the files extremely flexible and reduces the
shape memory and “bounce back” effect of other NiTi files.
The flexible EdgeFile X7 closely follows the anatomy of the
canal without straightening out, reducing the risk of ledging,
transportation, and perforation. The flexible shaft reduces the
need for excessive straight-line access, allowing more tooth
structure to be preserved.
The product is offered in 4 per cent and 6 per cent tapers in
21 mm, 25 mm and 29 mm lengths. The EdgeFile® X7 is one of
the most flexible, versatile, and cyclic fatigue (file separation)
resistant portfolio from EdgeEndo.
Amongst the high-quality EdgeEndo® products of the
EdgeEndo® line, are NiTi files, carrier-based obturators, and
points. The files and obturators are excellent alternatives to
the current products on the market and can be used with
most existing endodontic motors and obturator ovens in the
practice.
The products and additional information are available
through Henry Schein Dental Warehouse’s online shop or via
0800 111 796.

EdgeFile X7 unsterile pack.
For more information, visit Henry Schein Dental
Warehouse at www.henryschein.co.za or Henry
Schein, Inc. at www.henryschein.com.
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THE SECRET TO A
BEAUTIFUL SMILE
Global leaders in professional
tooth whitening systems,
recognised for high quality gels
with clinically proven results.

White Dental Beauty tooth whitening gels contain an active
sensitivity management formula, along with a unique mild gel
for sensitive teeth. Alongside eco-friendly packaging, bespoke
branding and practice support; White Dental Beauty gels
provide the ultimate tooth whitening solution!
White Dental Beauty tooth whitening gels have a variety of different
strengths, all powered by NOVON® – a whitening compound that delivers
improved whitening results over less treatment time.
NOVON® has a unique inherent feature in that, on application, it produces
a “pH jump” into the alkaline pH range.
This “pH jump” enhances the release of perhydroxyl ions for a faster

4 x 3ml
6 % Hydrogen Peroxide
10 % Carbamide Peroxide
16 % Carbamide Peroxide

whitening effect. NOVON® containing gels can therefore produce a similar
whitening effect within a shorter time frame, in comparison to whitening
using a regular gel.
Alternatively, within the same time frame, a similar level of whitening can
be achieved with a lower inclusion level of NOVON® (Hyland et al, 2014).
This should be an advantage to patients with sensitive teeth.
In addition to the enhanced whitening effect, a further advantage of
NOVON® containing gels is their superior stability characteristics over a
24 month test period at a storage temperature of 2 – 24°C.

Play Video

WHITE DENTAL BEAUTY
MILD & NOVON®
Up until now, people with sensitive teeth have struggled to whiten their teeth or have had to avoid whitening all together.
White Dental Beauty Mild is a gentle and safe tooth whitening gel that has been formulated to help reduce sensitivity
when whitening your teeth. The unique 5% CP formula of White Dental Beauty Mild which incorporates NOVON®,
enables the same results as a standard 10% CP gel, but with overall less sensitivity.*
*Independent studies show; The same shade results were achieved with White Dental Beauty Mild 5% CP, when compared to a competitor product of 10% CP gel. There was less sensitivity
recorded using White Dental Beauty Mild 5% CP , immediately after treatment, than with a competitor product of 10%CP gel. The sensitivity recordings after a 3 month period were the
same with both products. A new three-component formulation for the efficient whitening of teeth (*Carbamide Plus) Hyland et al Clinical Oral Invest (2015) 19:1395–1404 *Carbamide Plus
is now known as NOVON®
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