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In interproximal reduction, to gain space in the maxilla and
mandible, the use of mechanically oscillating systems, and in
particular diamond-coated abrasive strips, such as Oscident
Strips (Oscident, Bad Homburg vor der Héhe, Germany) or the
Ortho-Strips system (Intensiv, Montagnola, Switzerland), has
proven clinically successful. By modifying the working area of
the oscillating diamond strips in the Ortho-Strips system and
leaving a non-diamond grain-coated zone of 0.5 mm at the
upper and lower margins, unwanted abrasion and cervical
step formation can be prevented, thus significantly increasing
safety when using this system.

Introduction

Crowding is one of the most common problems encoun-
tered in the orthodontic practice; thus, gaining space is of
greatimportance. In addition to extraction therapy, several
methods have been established to eliminate crowding or
create space, such as maxillary or mandibular transverse
expansion, proclination of the anterior teeth, and distalisa-
tion. Interproximal reduction (IPR), also known as approxi-
mal mesiodistal enamel reduction, interproximal stripping,
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interdental enamel reduction, interdental polishing or slen-
derising, has been proven to be an alternative method for
gaining space. IPRis also used to correct tooth size discrep-
ancies (Bolton analysis) and to recontour teeth'.2.

Historical review

In 1944, Ballard3 advocated stripping in the mandibular an-
terior region to correct tooth size discrepancies. Afew years
later, Hudson# described the use of several metallic strips
for stripping the contact points of mandibular incisors and
canines. Peck and Peck5 then recognised that there is a
significant relationship between the shape of mandibular
incisors and the occurrence of crowding in this region.
Thus, well-aligned mandibular incisors have significantly
lower mesiodistal/faciolingual indices than crowded inci-
sors; as such, the authors recommended reproximation or
stripping to correct tooth shape deviations>.

In 1980, Tuverson® examined mesiodistal crown reduc-
tion of anterior teeth using abrasive garnet discs to correct
mandibular length discrepancies, and found that this ap-
proach promoted stability and improved gingival condi-
tions due to the larger contact surfaces. In the same year,
Boese? found that reproximation performed precisely dur-
ing orthodontic therapy can increase the long-term stability
of the mandibular anterior segment. To maintain stability
in patients with pronounced horizontal growth and signifi-
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Table 1 Comparison of IPR methods

Variable Manual Machine- Machine- Mechanical Machine Ultrasonic
rotating with  rotating with oscillationon  linear oscillation
grinders discs a 1/12 circular = oscillation

path

Motor drive No Yes, normal Yes, normal Yes, special Yes, special | Yes, ultrason-

‘fast runner’ handpiece or contra-angle contra- ic handpiece
contra-angle handpiece angle hand-
handpiece piece

Damage to neigh- | No, due to Yes, hardly No, due to one- ' No, due No, due No, due

bouring tooth one- or dou- | avoidable or double-sided | to one- or to one- or to one- or

ble-sided even with separating strip = double-sided double- double-sided
separating steel matrix honeycomb sided separating
strip disc segment separating = strip

strip

Risk of notching Low High; the High, due to the | Low Low Low
thinner the large and bulky
grinder, the cut protection
higher the risk

Coarseness/fine- Fine Coarse, Fine Fine Fine Rather

ness limited by coarse, limit-
minimum ed through
thickness of minimum
the grinder diameter of

the sonic tip

Contourability of High High if there Low Low High High

abrasion surface is a risk of
notching and/
or damage to
neighbouring
tooth

Speed of removal | Laborious Very high Very high High Very high Moderate

Special features Very good Cooling prob- | Not recom- Requires an Very good Requires an

option to lems with very | mended with- agile ortho- option to agile ortho-
contour long grinders | out cut protec- | dontist and contour dontist and
teeth tion, but this is wide mouth teeth wide mouth
hardly available | opening from opening from
the patient the patient

cant changes in the mandibular shape during treatment
(especially in the anterior teeth), he proposed reproxima-
tion in combination with circumferential supracrestal fi-
brotomy (CSF) 4 to 9 years after treatment.

A few years later, Sheridan®? attracted attention when
he described the use of the air-rotor stripping method in
cases with mild to moderate crowding. To prevent or re-
duce gingival retraction or the formation of ‘black triangles’
in the anterior region post-treatment, Zachrisson'0 recom-
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mended mesiodistal enamel reduction, in addition to alter-
ation of root angulation, to shift the contact points apically.

Indications and contraindications
IPR is a clinical procedure routinely used in orthodontic

treatment, and is of particular importance in aligner ther-
apy'3.15.17.19.20 because the latter has clinical limitations or
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it may not be possible to generate space for crowded
teeth?.

In addition to resolving mild or moderate maxillary or
mandibular crowding, eliminating Bolton discrepancies and
correcting the curve of Spee, IPR is used to modify tooth
shape, manage poorly contoured fillings, prevent or reduce
black triangles and normalise gingival contour, thus opti-
mising aesthetics. It can also be used to reduce and elim-
inate incisor protrusion, improve posttreatment stability
and prevent relapse2.13-17,

IPR is considered contraindicated in cases of tooth
hypersensitivity, and in microdont, rectangular and abnor-
mally shaped teeth.

Extent of IPR

The amount of IPR that can be performed without causing
dental and periodontal risks is evaluated differently in the
literature. Hudson# states that maximum possible space
gain of 3.00 mm can be achieved for the mandibular an-
terior teeth (0.20 mm IPR for the central incisors, 0.25 mm
for the lateral incisors and 0.30 mm for the canines). Tuver-
son® noted a harmless space gain of 4.0 mm by reducing
the tooth structures in the mandibular anterior region
(0.3 mm for the eight incisor surfaces and 0.4 mm for the
four canine surfaces).

Fillion! limited the amount of IPR in the incisors to
0.3 mm in the maxilla and 0.2 mm in the mandible. If the
lateral region is included to gain additional space, IPR
should not exceed 0.6 mm for the maxillary and mandibu-
lar premolars and first molars. Stroud et al2 state that in
the mandibular posterior region, a 50% reduction of the
original enamel coat of the premolars and first molars can
result in space gain of 9.8 mm.

IPR devices

Various systems for IPR, whether handpieces or machines,
rotating or oscillating, have been introduced, clinically
tested and improved over the years. Air-rotor stripping
using fine tungsten carbide or diamond burs, use of manual
diamond-coated strips, handpieces or contra-angle
mounted diamond-coated discs and employment of hand-
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held or motor-driven abrasive metal strips are among the
most common methods2. The individual IPR methods must
be differentiated with regard to handling, efficacy in con-
touring of the abraded surface, speed of enamel removal
and possible risks (Table 1)17.

Effects of IPR

IPR is associated with numerous advantages, but it also
entails some disadvantages. For example, the resistance of
the ground tooth is affected and its sensitivity is in-
creased'25. Scanning electron microscopy studies have
shown that, depending on the procedure used, scores,
grooves or notches remain, and these can be between 10
and 40 pym wide and deep26-29. If the surface is not suffi-
ciently smoothed and polished after enamel removal, these
scores, grooves and notches provide contact surfaces for
plague accumulation. Demineralisation and caries lesion
formation are promoted?3.14.23.25.27.30;, however, no direct
correlation between IPR and increased incidence of caries
lesions has been proven.14, Furthermore, unwanted ridges
or stepsin the interdental area may be produced during IPR
and these can cause future cavities23.

Oscillating diamond strip system

Recently, mechanical oscillating abrasive strips have gained
popularity213.14.20.21 including Oscident Strips (Oscident,
Bad Homburg vor der Héhe, Germany) and the Ortho-Strips
system (Intensiv, Montagnola, Switzerland). Mechanical os-
cillating abrasive strips have been associated with reduced
risk of soft tissue damage, achievement of more uniform
enamel surfaces, reduced chair time, and more predictable
results compared to manual strips213.22-24,

In the present author’s practice, a new modified and
patented version of the Ortho-Strips system (Pat
EP115201863.6) is used in combination with a contra-angle
handpiece (WG69LT, Intensiv). The indications for use of
this system are IPR when < 5.0 mm space is available in the
maxilla or mandible, deviations in the sum of tooth widths,
and management of unaesthetic interdental spaces (stocky
tooth shapes, overcontoured restorations and/or gingival
recession).
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Figs 1a-b Simplified insertion and avoidance of cervical step formation due to the non-coated zone at the upper and lower margins of

the abrasive strip.

The Ortho-Strips system for opening the interdental
space, enamel contouring and polishing was developed in
1996 by Intensiv in collaboration with Drs Hubertus van
Waes and Thomas Matter at the University of Zurich, Swit-
zerland. Its abrasive strips are diamond-coated on one or
both sides, with different grains. In the new modified Cen-
tral version, four grain sizes are available for IPR and con-
touring: 60 pym (brown) for reducing approximal enamel,
40 pm (red) for contouring, 25 pm (white) for finishing and
15 pm (yellow) for polishing the treated surfaces. By bend-
ing the arch slightly, the adaptable metal strips allow it to
be adjusted to the tooth contour. The optimal contact pres-
sure of 1.0 to 2.5 N is achieved when the strip bends ap-
proximately 1.0to 1.5 mm. To ensure easier insertion of the
strips between the interdental contact points in an oral to
buccal direction and avoid unwanted abrasion and cervical
step formation, a 0.5-mm non-diamond grain-coated zone
was left at the upper and lower margins of the strips in the
modified version (Figs 1a and b).

Therapeutic procedure

The applied contra-angle handpiece transforms the circular
movement performed by the motor into a linear move-
ment. The fine calibration of the micromotor (up to
40,000 rpm) to move the reciprocating contra-angle (trans-
mission ratio 2:1, maximum stroke rate 20,000 per minute)
enables the interdental space to be opened quickly under
lightand spray with the Ortho-Strips Opener (Intensiv; 8 pm
[orange] with saw) at the lower margin of the strip. In par-
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ticular, there is no risk of tilting or jamming, which can lead
to unwanted notches.

If desired, the teeth can be separated in advance using
elastics. A surface anaesthetic (e.g., Ultracare, Ultradent
Products, South Jordan, UT, USA) is applied for analgesation
of the interdental papillae. The interdental space is opened
using the Ortho-Strips Opener in the medium speed range,
and good support is recommended. The contouring strip
(40 pm, red) is used for simultaneous IPR and contouring of
the approximal spaces. This is done for forced IPR under
spray cooling using a high speed range and for contouring
using a medium speed range with the micromotor. The
finishing strip (25 pm, white) is used for finishing and con-
touring the tooth surface, and the pre-polishing strip
(15 pm, yellow) for subsequent polishing, also under spray
cooling in a medium speed range. Then, polishing is carried
outthrough rubber cup polishing, flossing and use of Clean-
Polish paste (Kerr Dental), before fluoridating with Tiefen-
fluorid (Humanchemie, Alfeld, Germany).

Case report

A 14-year-old girl attended the practice requesting correc-
tion of her maxillary anterior teeth. The maxillary central
incisors demonstrated mild crowding, and also exhibited
particularly pronounced mesial enamel bulges, such that a
black triangle was to be expected even after correction of
crowding (Fig 2a). It was necessary to consider which ap-
proach could be applied in this case. In consultation with
the patientand her parents, aligner treatment was selected.

Journal of Aligner Orthodontics 2021;5(4):289-295
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Figs 2a-c (a) Initial clinical situation, (b) after IPR and polishing,
and (c) after insertion of two silicone rings over the maxillary
central incisors to close the gap.

Fig 3 Clinical situation at the follow-up appointment 24 hours
later.

The required space was to be generated by IPR, the extent
of which was determined using a gauge (Intensiv).

The contouring strip was used to remove the mesial
enamel bulges and to contour the approximal spaces ac-
cordingly (Fig 2b). After IPR, the finishing strip and pre-pol-
ishing strips (white and yellow) were used for polishing. Fi-
nally, fluoridation was performed with Tiefenfluorid
according to the manufacturer’s instructions. To close the
space, two silicone rings were placed over the maxillary
central incisors and secured against slipping off using com-
posite points (Beautifil Flow, Shofu, Kyoto, Japan) (Fig 2c).

Atthe follow-up appointment 24 hours later, most of the
gap had already been closed (Fig 3). To optimise the contact
surfaces between the central and lateral incisors, a silicone
ring was inserted in the maxilla from the left to the right
lateral incisor. A further 24 hours later, all the gaps were
completely closed (Fig 4).

To correct the slightly tilted maxillary left central incisor,
an aligner (silicone on the inside, acrylic on the outside) was
made using a mini wax-up (Fig 5a). For the next 12 days, the
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Fig 4 Clinical situation after a further 24 hours. The insertion of
a silicone ring in the maxilla from the left to right lateral incisor
enabled the remaining gaps to be closed completely.

patient wore the aligner for 22 hours a day (Fig 5b). The-
oretically, it would also have been possible to perform an-
gulation control with the aid of an attachment; however,
this measure was not taken. Figure 5c shows the result after
the total 2 weeks of treatment. The incisal edge of the max-
illary right central incisor was slightly corrected using a pol-
ishing strip (Shofu) (Fig 5d). A fixed retainer (Leone, Flor-
ence, Italy) was bonded in the maxilla from the left to the
right lateral incisor for retention.

Discussion

The effectiveness of the Ortho-Strips system has been stud-
ied several times in the literature. Keck24 investigated the
amount of enamel removal achieved and the roughness of
the approximal enamel surfaces after application of the
Ortho-Strips system, and concluded that 50 to 70 pm
enamel can be removed within 10 seconds, regardless of
the contact pressure and the selected grain size. Cumula-
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Figs 5a-d (a) Mini wax-up for the fabrication of an aligner to correct the maxillary left central incisor. (b) Aligner in situ. (c) Final clinical
situation after the full 2 weeks of treatment. (d) To optimise the aesthetic appearance, the incisal edge of the maxillary right central
incisor was corrected.

tive stripping of the enamel surfaces proved to be more
efficient than continuous stripping, which the author attrib-
utes to a cleaning effect of the strip during setting down?24,
The roughness values achieved after application of the fine
strips (40, 25, 15 and 8 pm) were < 1 ym. The roughness of
a stripped enamel surface can be levelled within 5 seconds
by using a strip finer than the one used previously?4.

Danesh et al25 compared five different methods for IPR
with regard to the surface roughness produced after appli-
cation of the available polishing methods. The use of coarse
abrasive strips or burs resulted in irregular surfaces that
could not be smoothed effectively even by subsequent pol-
ishing, whereas the best results were achieved with the
automatically oscillating systems Ortho-Strips, Profin
LTB-75 (Dentatus, Spanga, Sweden) and O-Drive D30 (KaVo
Dental, Biberach, Germany); the smoothest surfaces were
achieved when Ortho-Strips and Profin LTB-75 were used
for polishing25. Thus, the authors considered the use of
oscillating systems to be advantageous.

In a comparative study, Gazzani et al'3 concluded that
mechanically oscillating diamond strips demonstrate
greater efficiency in IPR and require less chair time com-
pared to manual strips. They also found that the mechan-
ical IPR system (Ortho-Strips) tested in the study created
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more regular enamel surfaces compared to the manual
strips (Steelcarbo strips, Horico, Berlin, Germany) tested in
parallel’3.

In a recent study, Danesh et al3! assessed and com-
pared the quality of enamel surfaces after IPR using four
different systems. They also investigated the relationship
between depth of acid penetration and enamel surface
quality, as well as the importance of remineralisation. Man-
ual IPR using abrasive metal strips and use of the oscillating
Ortho-Strips system resulted in smoother interproximal
enamel surfaces and a lower acid penetration depth than
IPR using oscillating segmental discs and a Safe-Tipped Bur
Kit (Dentsply Sirona, Charlotte, NC, USA).

Summary

In IPR, to gain space in the maxilla and mandible, the use of
mechanically oscillating systems, and in particular dia-
mond-coated abrasive strips, such as Oscident strips or the
Ortho-Strips system, has proven clinically successful. By
modifying the working area of the oscillating diamond
strips in the Ortho-Strips System and leaving a non-dia-
mond grain-coated zone of 0.5 mm at the upper and lower
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margins, unwanted abrasion and cervical step formation
can be prevented, thus significantly increasing safety when
using this system.
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