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Air abrasion
revisited

In 1998 I journeyed to the centre
of several fissures with my
newly acquired air abrasion unit.

1 found that many fissures [
had been monitoring had active
decay present in them. The
minimally invasive preparations
possible with the air abrasion
unit were a perfect educational
tool to improve my diagnostic
skills for fissure caries.

The original air abrasion
units of the 1950s had been
superseded by more
sophisticated versions in the
1990s. My initial reservations
for air abrasion were unfounded.
[ thought the powder would
present a problem for my
patients and my surgery and I
thought the equipment might be
prone to mechanical failure.

1 found neither of these to be
a problem: the powder was
tolerated more easily than the
water from a high-speed drill
and | only use about two coffee
cups full per year despite using
the machine extensively.

My machine has yet to
develop a problem and has been
in use every day for five years.

My initial enthusiasm for the
technique did wane though.

I was diagnosing more and
more extensive lesions, which [
was previously missing. The air
abrasion units currently
available are efficient at cutting
through hard enamel surfaces,
but slow when reaching the
softer, leathery carious dentine
in a tooth.

I found I was reaching for
my conventional drill more and
more to manage these larger

© cavities.

My patients truly appreciated
the pain-free, drill-free

techniques I had been using on
small cavities and were often
disappointed when [ had to tell
them | was going to use my drill
to complete these larger cavity
preparations.

Recently I have embraced
laser detection of caries with the
Diagnodent and even more
minimal treatment options using
ozone. These tiny active lesions
detectable have been ideally
treated with conventional air
abrasion, ozone and glass
ionomer cements.

However, I have still been
coming across large lesions that [
would like to treat without the
need for a drill.

In June, I was truly delighted
when speaking to Brian Jackson
at Dental Practice Systems to
hear that he was going to
California to meet with Angel
Figueras.

Angel has been using air
abrasion for 15 years and has
been instrumental in the design
of many air abrasion units
currently on the market. He has
developed an improved way to
use air abrasion.

Helium is used to accelerate
the effect of the aluminium oxide
particles used in air abrasion and

this makes the tissue removal
process much more efficient.
Enamel and dentine can now be
removed easily and quickly with
little pain and no drill.

TECHNICAL DETAILS

Helium 1s a colourless, odourless
noble gas with an atomic number
of two and is the second most
abundant element in the universe
after hydrogen.

Helium is non-toxic and can
safely be stored in pressurised
tanks - it is non-flammable and
presents no risks in the surgery.
Helium can easily be obtained by
liquefaction and separation from
natural gas. ‘Balloon quality’
helium is required rather than
medical helium (medical helium
has a water content causing the
powder to clog).

DENTAL ABRASION
IMPLICATIONS

Helium expands (decompresses)
as 1t enters air and it warms up
as it decompresses.

The cutting efficiency of the
air abrasion machine is increased
by at least 40% and in use the
rate of removal of enamel and

Figure 1: A helium
atom
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TABLE 1: OTHER USES FOR HELIUM

Filling balloons (blimps), as it is a much safer gas than
hydrogen

As an inert gas shield for arc welding in countries where
helium is cheaper than argon

Protective gas in growing silicon and germanium crystals,
and in titanium and zirconium production

Cooling medium for nuclear reactors

A mixture of 80% helium and 20% oxygen is used as an
artificial atmosphere for divers and others working under
pressure

Cryogenic applications

Pressurising liquid fuel rockets

TABLE 2 - FINANCIAL IMPLICATIONS

Cost of upgrade to the Crystalmark:
DV 1 can be upgraded for £500

Cost of helium:

£300 to 600 per year

dentine approaches that achieved
by a fast handpiece.

The amount of helium
required even if used exclusively
for abrasion all year should only

cost £300 to £600 (depending
how many cavities you decide to
cut with it). There is a one off
set-up fee to convert a
Crystalmark air abrasion

machine for helium use of about
£500.

PRACTICAL IMPLICATIONS

Enamel and dentine are removed
extremely efficiently. The more
efficient cutting means that less
air pressure is required and
subsequently the patient feels
less pain. The warming of the air
also means less pain is
experienced.

The more efficient cutting
means that less powder is
required overall.

About 25% more powder is
required whilst abrading, but as

the cutting efficiency is about
40% greater there is an overall
reduced amount of powder used.
This greater efficiency leads
to a reduction in dwell time
whilst cutting and less pain.
Dwell time is the amount of time
you have to hover over an area to
remove the desired amount of
tissue. As the unit cuts more
efficiently, you do not have to
hold the nozzle still in one place
for too long. This leads to less
stimulation of the tooth’s nerves.
Less pain means larger tip
sizes, allowing more powder
through and greater cutting
power with less pain sensation.

* CrystalMark has b -en recog 34

Now with turbopower, the mo w

* This is approximating the rate of tooth
big step forward.

*» Extra efficiency cutting means mq
* The average Crystal Air™ mac

* Existing Crystalmark units can
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The only “‘down side’ is the
more efficient cutting effect
means more care is required to
protect adjacent teeth from
latrogenic damage and practice
on extracted teeth is essential
prior to clinical treatments.
Mirror heads also need to be
changed more frequently as they
become frosted - alternatively
disposable mirrors may be used.

Maintenance procedures need
to be undertaken slightly more
frequently. The increased cutting
efficiency wears pinch valves in
the air abrasion unit - these are
cheap and easily replaceable.

A positive financial aspect is
working without the need for
anaesthetic means you can work
in several quadrants at any one
appointment and there is no
waiting time for the anaesthetic
to work.

This together with your
patients’ appreciation of pain
free quiet treatments is worth its
weight in gold.

Drill-free dentistry has now
truly arrived - and with
accelerated air abrasion
techniques it is possible in
conveniently short appointments.

Carisolv (chemical removal

Figure 2: Molar
with early
fissure caries

Figure 3:
Removal of
only diseased
tissue

Figure 5: Ready
for restoration

of decay) is a time consuming
process, conventional air
abrasion is little quicker but is
more convenient - however
helium enhanced air abrasion
efficiently removes both enamel
and dentine leaving the tooth
surface clean and ready for
restoration.

This technique combined
with the earlier diagnosis of
fissure caries using laser
detection and minimally invasive
treatment procedures using
ozone means children and young
adults may never need fear the
dentist again.

The accelerated abrasion
techniques also improve the
other tasks air abrasion can
perform - for example repairing
fractured crowns, cleaning up
restorations prior to cementation
or re-cementation, removing
posts and is the perfect
compliment to the use of ozone
for treatment of early carious
enamel lesions.
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Figure 4: Minimal
preparation

Figure 6:
Completed
restoration

56

Private Dentistry July 2004




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


