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All orthodontic therapies are only effective when carried out in
conjunction with systematic preventive dentistry. The latter
must be based on the work of Axelsson and Lindhe. Both do-
mestic and professional oral hygiene measures are critical to
maintaining oral health and preventing therapy-related dam-
age to dental hard substances and soft tissues. The systematic
prevention workflow must be based not only on dental biofilm
management, but also on the patient’s complex medical and
dental conditions.

Introduction

The ecological plaque hypothesis proposed by Marsh' con-
siders the aetiology of the most common oral diseases (car-
ies lesions and periodontitis) and makes management of
the vital sub- and supragingival dysbiotic biofilm the focus
of prevention. Dysbiosis occurs when the diversity of micro-
organisms is reduced and/or the relative proportions of
species in the microbial community are pathogenically al-
tered in favour of ‘specialists’, leading to a disturbance of
homeostasis.
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Fixed and removable orthodontic treatments change
the ecology of the oral cavity. The appliances employed act
as retention elements for the biofilm and complicate ad-
ministration of home oral hygiene. The pressure exerted to
move the teeth leads to dynamic changes in the bone and
periodontium. These movements can increase the accumu-
lation of subgingival biofilm and, therefore, the periodontal
pathogenic potential2:3,

There is no doubt that all orthodontic therapies are only
effective when carried out in conjunction with systematic
preventive dentistry. The latter must be based on the work
of Axelsson and Lindhe46 and Axelsson et al’. Both domes-
tic and professional oral hygiene measures are critical to
maintaining oral health and preventing therapy-related
damage to dental hard substances and soft tissues47. The
systematic prevention workflow must be based not only on
dental biofilm management, but also on the patient's com-
plex medical and dental conditions.

Orthodontics and biofilm

Fixed orthodontic appliances promote the accumulation of
biofilm; this was demonstrated by Ireland et al8, whose re-
sults suggest that fixed orthodontic treatment can lead to
lasting changes in the quantity and quality of biofilm. A
similar conclusion was reached by Lucchese et al3 in a sys-
tematic review; they found that fixed orthodontic appli-
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Fig 1 Recall circle according to Axelsson and Lindhe®.

ances affect the oral microbiome by increasing the number
of S. mutans and Lactobacillus spp., as well as the proportion
of pathogenic Gram-negative bacteria.

In a study by Contaldo et al%, changes in the quality and
quantity of biofilm were already observed in orthodontic
treatments carried out with removable appliances 1 month
after the start of treatment. The oral microbiome shifted
towards a state that was at increased risk of caries lesions
and periodontal disease, and this shift was significantly
greater for fixed orthodontic devices than for removable
appliances®.

Wang et al'0 compared the changes in the oral micro-
biome in patients treated using the Invisalign system (Align
Technology, San Jose, CA, USA) or with fixed appliances.
Both orthodontic treatment with fixed appliances and with
removable appliances using the Invisalign system resulted
in dysbiosis of the oral microbiome, and the effects of the
Invisalign system on the oral microbiome were no better for
oral health when compared to fixed appliances'©.

In a comparative systematic meta-analysis, Wu et al"
concluded that patients treated with removable orthodon-
tic appliances exhibited better periodontal status than
those treated with fixed appliances.

Zhao et al'2 conducted a study on changes in the micro-
biome in patients treated with aligners and did not observe
any significant change in biodiversity or deterioration in
oral health.
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Principles of prevention

As the causes of oral diseases are largely known, cause-
related prevention is possible. The ultimate goal of oral
medicine must be to maintain the natural teeth and peri-
odontium in a healthy, functionally acceptable and pain-
free condition for a lifetime3. All modern preventive den-
tistry can be attributed to the work of Axelsson and Lindhe4-6
and Axelsson et al” in the early 1970s and are based on two
pillars: domestic and professional oral hygiene measures.
Axelsson and Lindhe#¢ also proposed a workflow protocol
for their “recall hour” (Fig 1).

New workflow protocols for the prevention appoint-
ment must take into account both the scientific and tech-
nical advances of the last 50 years. New insights into the
aetiology of oral diseases require new objectives and tools.
Whereas the focus was previously on removing hard de-
posits with hand instruments and classic polishing (rubber
cup polishing [RCP], brushes and polishing paste), greater
attention is now being paid to biofilm management, hard
and soft tissue preservation, and patient and practitioner
comfort (airflow technology with low-abrasive powders and
ultrasonic scalers).

Scientific findings and technical pro-
gress in preventive dentistry

In previous centuries, dental practitioners primarily aimed

to eradicate the perceived cause of oral disease, namely

supra- and supragingival dental calculus, infected soft tis-

sue and infected root cementum. Insights into the import-

ance of biofilm and the body’s responses to biofilm metab-

olism have now redirected the therapeutic focus towards

biofilm management. As knowledge surrounding aetiology

has increased, the objectives of modern initial and mainten-

ance therapy have changed accordingly, and are now as

follows:

e regular destruction or elimination of biofilm;

e establishment of permanent homeostasis and control
of inflammation;

e preservation of hard and soft tissues (substance preser-
vation);

e optimal patient and practitioner comfort.
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The tools available should satisfy these new objectives.
The current literature comparing the different tools used
for biofilm management (scalers, curettes, rotary instru-
ments with rubber polishers and brushes and polishing
paste, air scalers [ASs], magnetostrictive ultrasonic [MUS]
and piezoelectric ultrasonic scalers, and AIRFLOW [EMS
Dental, Nyon, Switzerland]) has examined cleaning perform-
ance, substance preservation, patient comfort and practi-
tioner comfort.

Cleaning performance

Some studies have compared classic polishing (RCP) and
AIRFLOW. RCP only allows incomplete biofilm removal in
fissures, pits, crowded teeth, the interdental space and the
sulcus and on implants, and particularly in the case of fixed
orthodontic appliances. RCP is too abrasive for exposed
tooth necks and subgingival biofilm removal is not possible.
In a comparative study, Haas et al'4 examined sub- and
supragingival tooth cleaning with hand instruments, ultra-
sound, AIRFLOW and RCP and their combinations, and
found that the best deep cleaning of enamel, dentine and
cementum was achieved with erythritol powder AIRFLOW
(EPAF) alone. Frankenhauser'> compared RCP (Cleanic, Kerr
Dental, Orange, CA, USA) and EPAF for supragingival biofilm
removal. The Plaque Index values obtained after cleaning
with RCP and AIRFLOW differed significantly, and a better
cleaning result was obtained with AIRFLOW in both the an-
terior and posterior teeth's.

Wennstrom et al'6 compared classic scaling and root
planing (SRP) with “single full-mouth PIEZON (EMS Dental)
ultrasonic debridement” (single-Fm-PUS) in initial therapy.
The clinical outcomes were substantially identical, the treat-
ment time with single-Fm-PUS was three times shorter and
anaesthetic consumption was two-and-a-half times less’6.

Petersilka et al'7.'8 found that use of AIRFLOW with a
low-abrasive powder (glycine) resulted in a significantly
greater reduction in subgingival bacterial levels than with
hand instruments.

Muller et al'® demonstrated the advantages of use of
PERIOFLOW technology (EMS Dental) with low-abrasive
powder (erythritol) for residual pockets >4 mm in mainten-
ance therapy versus ultrasonic technology. The clinical par-
ameters and bacterial counts were the same with the ex-
ception of Aggregatibacter actinomycetemcomitan, with
AIRFLOW recording significantly lower values, and pain
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levels were also significantly lower with AIRFLOW; as such,
patients preferred AIRFLOW over ultrasonic technology.

Hagi et al20 compared hand instruments, PUS and EPAF
in anin vitro study. The greatest amount of bacterial reduc-
tion was achieved with AIRFLOW, and the least with cur-
ettes. Ultrasound and AIRFLOW have both demonstrated
greater attachment of periodontal ligament fibroblasts
compared with hand instruments21,

Substance preservation

Flemmig et al22 postulated that a loss of > 0.50 mm cemen-
tum/dentine over a 10-year period is unacceptable in main-
tenance therapy; thus, a maximum of 0.05 mm (50.0 pm)
peryear should be removed during the maintenance phase.
As such, if the patient attends four sessions per year, a
maximum of 12.5 pm may be removed in each session. As
early as 1991, Ritz et al23 demonstrated that these values
cannot be achieved with ASs, curettes and diamond burs,
and only with difficulty when using ultrasound.

Rupf et al24 compared curettes and MUS and PUS de-
vices in the removal of dental calculus and significant im-
provements in all clinical and microbiological parameters
were observed for all groups. PUS devices preserved the
tooth structure best, but cleaned somewhat less well24.

In a comparative in vivo study (curettes, PUS, PUS and
AIRFLOW, AIRFLOW), Bozbay et al25 found that the amount
of cementum remaining in the coronal root region was 65%
for curettes, 84% for PUS, 80% for PUS and AIRFLOW, and
94% for AIRFLOW.

Hagi et al20 also compared hand instruments, PUS and
EPAF with regard to substance loss and surface roughness
in an in vitro study. Curettes showed the greatest amount
of substance loss, followed by PUS and EPAF, and in terms
of surface roughness, curettes demonstrated significantly
greater arithmetic mean roughness (Ra) values than PUS
and EPAF20,

Petersilka et al26 compared curettes, PUS, and AIRFLOW
with erythritol and glycine powder with regard to soft tissue
preservation. AIRFLOW caused only marginal injuries to the
gingiva with both powders, followed by PUS, whereas cur-
ettes caused significant injuries to the gingivaZ26.

Barnes et al27 compared different powders used in AIR-
FLOW technology with regard to substance preservation
(enamel, composite resin and glass-ionomer cement). Gly-
cine and erythritol powders were not found to cause any
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08 RECALL

HEALTHY PATIENT = HAPPY PATIENT
» Schedule recall frequency
according to risk assessment
» Ask your patient if he

or she liked the treatment

07 CHECK

MAKE YOUR PATIENT SMILE
» Do a final check for remaining biofilm
» Ensure calculus is fully removed
» Accurately diagnose caries
» Protect with fluoride
» No polishing anymore

06 PIEZON® PS

REMOVE REMAINING CALCULUS

» Use the minimally invasive EMS

PIEZON™ PS Instrument supra- and
subgingivally up to 10 mm

» Clean > 10 mm pockets with mini curette

» Use EMS PIEZON" PI Instrument

around implants up to 3 mm
subgingivally and on restorations

05 PERIOFLOW®

REMOVE BIOFILM IN >4 TO 9 MM POCKETS
» Use AIRFLOW® PLUS Powder
on natural teeth in deep pockets and root
furcations and on implants
» Use new and slimmer PERIOFLOW*® Nozzle

01 ASSESSMENT AND
- INFECTION CONTROL

ASSESS EVERY CLINICAL CASE AND
IMPLEMENT HYGIENE MEASURES
» Start by rinsing with BacterX” Pro
mouthwash® Assess teeth, gingiva and
periodontal tissues » Assess implants and
peri-implant tissues

02 DISCLOSE

MAKE BIOFILM VISIBLE
» Highlight to patients the disclosed
biofilm and their problematic areas
with EMS Biofilm Dis r
» The color will guide biofilm removal
» Once biofilm is removed, calculus
is easier to detect

03 MOTIVATE

RAISE AWARENESS AND TEACH
* Emphasize prevention
» Instruct your patients
in oral hygiene » EMS recommends
Philips Sonicare toothbrushes,
interdental brushes and
AirFloss Ultra

04 AIRFLOW®MAX

REMOVE BIOFILM, STAINS
AND EARLY CALCULUS
» Use AIRFLOW® MAX for natural teeth,
restorations and implants » Remove biofilm
supra- and subgingivally up to 4mm
using AIRFLOW* PLUS 14 pm Powder
» Also remove biofilm from gingiva, tongue
and palate » Remove remaining stains
on enamel using AIRFLOW* CLASSIC

Comfort Powder

Fig 2 Steps involved in guided biofilm therapy. Reprinted from EMS Dental with permission.

damage (in terms of defect depth and volume) to enamel,
composite resin and glass-ionomer cement compared to
other powders (sodium bicarbonate, aluminium trioxide,
calcium sodium phosphosilicate and calcium carbonate)?7.

Patient comfort
Wennstrom et al'6 and Mller et al'9 highlighted the major
advantage of AIRFLOW technology with low-abrasive pow-
ders versus hand instruments and ultrasound with regard
to patient comfort.

Wennstrom et al28 compared PUS and AIRFLOW with
low-abrasive powders in maintenance therapy and found
no differences in clinical and microbial values, but patient
comfort was considerably better in the AIRFLOW group.

In a systematic review, Buhler et al2® concluded that
levels of pain and discomfort during nonsurgical periodon-
tal therapy are lower when AIRFLOW is used than with ultra-
sonic devices and hand instruments.
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Practitioner comfort

Lalumandier and McPhee30 found that the prevalence of
hand problems and carpal tunnel syndrome was highest
among dental hygienists when compared to all other pro-
fessions within dentistry.

Graetz et al3! reported that when wrist flexion/exten-
sion exceeds 46 degrees, the risk of excessive work-related
wrist strain increases. Rotation of the wrist is significantly
less when using ultrasound and ASs than hand instruments,
and the former options are therefore gentler on the wrists.

Guided biofilm therapy

All current workflow protocols for preventive dentistry can
be attributed to the recall hour, a notion proposed by
Axelsson and Lindhe#6 (Fig 1). The recall hour specifies a
strict schedule as part of a standardised procedure, which
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Fig 3 AIRFLOW MAX (EMS Dental) handpiece with laminar flow.
Reprinted from EMS Dental with permission.

now needs to be replaced by an age-specific, individualised,
indication-orientated approach. The aids for the actual pro-
fessional mechanical plaque removal (PMPR) (Axelsson and
Lindhe46 and Axelsson et al? spoke of “active interven-
tions”), such as hand instruments (scalers and curettes) and
rotary handpieces, rubber polishers, brushes and polishing
pastes, must be modified according to scientific findings
that suggest biofilm management is paramount, and tech-
nical progress (cleaning performance, substance preserva-
tion and patient and practitioner comfort).

New technologies and current literature, some of which
were discussed in the earlier section on “Scientific findings
and technical progress in preventive dentistry”, require a
shift from the classical recall hour principle46 to guided bio-
film therapy (GBT)3233 (Fig 2). GBT is an indication-based,
systematic and modular prevention and treatment proto-
col developed by EMS Dental, the Swiss Dental Academy
(SDA), universities and practitioners. It aims to achieve ef-
fective cleaning performance with maximum substance
protection and optimal patient and practitioner comfort.
GBT can be used for both new patients and those under-
going maintenance therapy, and can be applied universally
in both healthy patients (prevention) and those affected by
oral disease (initial and maintenance therapy for caries le-
sions, gingivitis, periodontitis, peri-implant mucositis and
peri-implantitis). The eight steps (modules) involved in GBT
are as follows:

1. Controlling infection, collecting and documenting med-
ical history and findings;

2. Making biofilm visible using a disclosing solution and
collecting and documenting the Plaque Index;

3. Providing information and instruction and motivating
patients about home care, dietary management and
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Fig 4 PIEZON NO PAIN PS ultrasonic handpiece. Reprinted from
EMS Dental with permission.

products that chemically support home oral hygiene
(fluoride, chlorhexidine digluconate, cetylpyridinium
chloride, etc.);

4. Performing targeted supra- and subgingival (up to
4 mm) biofilm removal with AIRFLOW/PLUS powder
(EMS Dental) (Fig 3);

5. Performing targeted subgingival biofilm removal (from
4 to 9 mm) with PERIOFLOW/PLUS powder;

6. Performing targeted removal of supra- and subgingival
dental calculus with PUS (Fig 4);

7. Conducting quality control including final diagnoses by
the dental practitioner;

8. Scheduling an individual, risk-orientated recall ap-
pointment.

The individual steps in GBT have been studied extensively
in terms of both the technique and materials, and there is
scientific evidence of the effectiveness of all these steps,
including patient satisfaction14-31.3435  There have been
some major changes from the old protocols; first, the
supragingival biofilm is always made visible using disclosing
solution; second, this is followed by fine cleaning (removal
of supra- and subgingival biofilm and discolouration) with
AIRFLOW/PLUS and/or PERIOFLOW/PLUS; and third, only
then is the targeted removal of remaining hard deposits
performed with ultrasound (PIEZON NO PAIN PS [EMS Den-
tal]). Polishing is not necessary.

Summary

Compared to patients not having undergone orthodontic
treatment, orthodontic patients exhibit significant qualita-
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tive and quantitative differences in the amount and micro-
bial composition of biofilm present throughout the entire
treatment period. Aligner orthodontics is less associated
with worsening of periodontal indices and caries lesions as
aligners can be removed easily despite being worn for al-
most 24 hours, thus allowing for adequate oral hygiene36,
These results are consistent with those of a recent meta-
analysis by Jiang et al37 that compared studies of patients
having received orthodontic treatment with aligners or
fixed appliances and found that patients with aligners
demonstrated better overall oral health, including peri-
odontal parameters. The conclusion drawn by Jiang et al3?
and also by Flores-Mir38 is that aligners are recommended
for treatment of patients at high risk of developing gingivitis
or periodontitis (primarily adults). Furthermore, another
study found that subjects with fixed appliances exhibited a
significantincrease in the number of streptococci and lacto-
bacilli and thus a higher risk of caries lesions than those
with aligners39.

The literature emphasises that all orthodontic treat-
ments require simultaneous stringent preventive dentistry,
and GBT offers this. GBT is based on the latest scientific
findings and technical advances, and the clinical protocol
for prevention and treatment is indication-based, system-
atic and modular. GBT is based on an individual diagnosis
and risk assessment to achieve targeted (guided), optimal
results with maximum efficiency, substance preservation
and patient and practitioner comfort.

Conclusion

The GBT protocol enables the requirements of modern bio-
film and calculus management to be met.

Declaration
Dr Klaus-Dieter Bastendorf is a consultant for EMS Dental

(Nyon, Switzerland). His consulting work had no influence
on the content or findings of the present study.
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