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Although this is a report written about the
state of Nuclear Medicine in USA the chal-
lenges faced are not unique and the call for
combined research involving health care, indus-
try and universities to facilitate further research
into the use of some of the more ‘exotic’
and as yet non-commercial radionuclides will
have common ground elsewhere. Nuclear
Medicine’s scope, range and potential applica-
tions of nuclear medicine already wide ranging
is set to increase further—if funding and
resources for research can be found.

In reviewing this book, I have to agree with
the chair of the committee who says in the
preface that this report allows the reader to
stand back and appreciate the magnitude of
the progress that has been achieved. The recent
developments and advances in Nuclear Medi-
cine, the current state of the art radiopharma-
ceuticals and imaging equipment we now rely
on were made possible by collaborative research
and funding for investments in Chemistry,
Physics, Engineering and training of specialist
personnel.

As a report this book starts with a summary of
the key findings and goes on to list the current
abilities and applications of Nuclear Medi-
cine—an impressive list already but the emer-
ging possibilities are even more impressive,
e.g., brain chemistry, plaque formation, meta-
bolism and pharmacology of new drugs and
assessment of practice, targeted cancer therapies

and new developing techniques and technology
platforms to find out what we are actually doing
to patient, more resolution more sensitive
instruments. The need to develop and exploit
the possibilities opened up by hybrid PET/CT
and PET/MRI scanners to improve diagnosis
and treatment is also discussed. Non-invasive
disease detection and treatment monitoring is
already having a major impact and there is still
more to come.

Further developments discussed include
radiopharmaceuticals that enable the under-
standing and characterisation of normal and
abnormal cell biology. Greater understanding
of tumour biology will allow more effective
methods to be developed. This opens up
the potential for person centred diagnostic
testing.

Chapter 2 of the report is intended to be
an introduction to the highly specialised and
multi-disciplinary character of Nuclear Medi-
cine, covering basic definitions to advanced
applications. It is also a good review for
those working in Nuclear Medicine and
for students exploring the applications, relev-
ance and potential of Nuclear Medicine.
Reason enough to recommend purchase.
The chapter clearly unpicks and expands on
the definition of Nuclear Medicine as allow-
ing ‘study of physiological processes non-
invasively to diagnose, stage and treat
disease’ (p. 17). Elsewhere the phrase ‘living
biology’ is used. The chapter also covers
early history to recent developments interest-
ing and informative but mainly given from
the USA perspective.

*A committee on the state of the science of nuclear medicine, involving
the nuclear and radiation studies board division of earth and life sciences
the board of health sciences policy institute of medicine.
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Advances that may be possible from contin-
ued multi-disciplinary research are discussed in
Section 2.2 ‘Frontiers in Nuclear Medicine’.
Included in the highlights is targeted therapy
etc. Developments will also enable clinicians
to work out the individual risk for disease, and
monitor responses to a new treatment, poten-
tially shortening drug trials. PET FDG scans
can show response to treatment in weeks. Alpha
particles used to treat tumours may be feasible.
The potential to seek out the microscopic and
sub clinical and deliver curative doses needs to
be vigorously explored. Europe may be ahead
of the USA in this field and calls for more
research in USA are made.

The development of specialised infrastruc-
ture and radiopharmaceuticals to support the
growth of Nuclear Medicine is discussed in
Chapter 3. This chapter includes coverage of
basic studies through to ‘personalised health
care’—targeted treatment of cancer delivering
of therapeutic doses of radiation attached to
antigens. This (promised) development made
possible by latest development and research
findings.

Not only can NM diagnose in the pre-clin-
ical stage it can give early indication of effects
of interventions—effects of treatment on indi-
vidual tumour—useful in drug development.

Impediments to research (in the USA)
include shortage of suitable radionuclides, or
more specifically the facilities to make them
and the regulatory framework.

Commercial facilities are often fully commit-
ted to market demand and have no time to pro-
duce radionuclides for research purposes. The
Cancer Institute did fund research into exotic
radionuclides being used at universities and
this did spark commercial interest but this is
not the norm.

Sources of radionuclides depend on reac-
tors;—primary users of reactors do not have
time for (medical) research and reactors are
getting old and about to be decommissioned.
This will have a knock on effect on the supply
quantity and quality of radionuclides. Some
research reactors in universities but these are
also old or not effective no plans to replace.
Lack of dedicated facility for year round supply
limits development. Medical research commun-
ity does not have its own generators to produce
the required type and quantities in timely pro-
duction needed.

The report was sponsored report into the state
of nuclear medicine and how to advance it.
Other chapters are also interesting but more con-
cerned with situation in USA. Although the
funding and politics vary from country to coun-
try the book is clearly identifies research possibil-
ities and need for evidence based practice. To
realise the promise, research must be focused
and there needs to be a collaborative effort
between academic, clinical and industry and the
various disciplines that impact on Nuclear Medi-
cine. There is also a need for specialist trained
staff and this review should generate interest.

A shorter review would be ‘wow’, but
I will leave the last word to the chair of the
committee who finished the preface with . . .

An exciting, forward looking document
that makes clear the potential for further
advances in nuclear medicine and suggests
practical approaches to facilitate further
progress.

Chair of Committee, Hedvig Hricak
Andrew Hyatt,

Senior Lecturer Diagnostic Radiography,
Sheffield Hallam University,

Sheffield, UK

166

Book Review

https://doi.org/10.1017/S1460396908006481 Published online by Cambridge University Press

https://doi.org/10.1017/S1460396908006481


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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 (None)
  /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


