
LETTER TO THE EDITOR

Reply to “[18F]-fluoro-ethyl-L-tyrosine PET:
avaluablediagnostic tool inneuro-oncology,
but not all that glitters is glioma” by Hutterer
et al.

Dear Editor,
We read with great interest the article entitled

“[18F]-fluoro-ethyl-L-tyrosine PET: a valuable diagnostic
tool inneuro-oncology,butnotall thatglitters is glioma”1

in Neuro-Oncology 2013;15(3):341–51. The experienc-
es of the authors with 18F-FET PET in a large unselected
patient population with brain lesions are highly valuable
for the readers and confirm present knowledge in many
parts.

However, we need to express our concerns about the
way in which a brain lesion was judged to be 18F-FET pos-
itive or negative. As described by the authors, this was
based on the visual analysis of a single nuclear medicine
physician, and each tracer uptake above background
was considered to be positive. This approach is different
from that recommended by the guidelines of the
European Association of Nuclear Medicine and German
Society of Nuclear Medicine for brain tumor imaging
using labeled amino acid analogues.2,3 Both guidelines
recommend the use of a threshold value of the
lesion-to-brain ratio (L/B) to distinguish a positive
result from nonspecific amino acid uptake. A biopsy-
controlled study showed that the mean L/B of 18F-FET
uptake for the samples taken from peritumoral tissue
was 1.2+0.4, and a threshold of 1.6 separated best
tumor from unspecific uptake.4 The various thresholds
that are recommended depending on the clinical
problem are listed in the guidelines of the German
Society of Nuclear Medicine.2 Therefore, a considerable
number of benign lesions in the article published by
Hutterer et al. may be rated as 18F-FET positive, although
they would have to be classified as nonspecific according
to the recommendation of the guidelines mentioned
above. There is no doubt that benign lesions may exhibit
increased 18F-FET uptake, but it occurs presumably in a
much smaller proportion than is claimed by the authors.
In a recent study, we observed a mean L/B for nonneo-
plastic lesions of 1.4+0.4 (n ¼ 25),5 which is similar to
that observed by Hutterer et al.

Another objection concerns the authors’ statement that
the specificity of 18F-FET uptake is limited by passive

tracer influx though a disrupted blood-brain barrier
(BBB), as indicated by contrast enhancement (CE) on
MRI. An experimental study by Spaeth et al. showed
that cryolesions as a model of pure BBB disruption
without an inflammatory component leads to a L/B ratio
of 18F-FET uptake of 1.47+0.09.6 This slightly elevated
uptake is below the threshold of 1.6 and can be separated
from tumor tissue in the majority of cases. In agreement
with this finding, 18F-FET uptake in posttherapeutic
changes with CE (eg, radiation-induced changes) is rela-
tively low and can be separated from tracer uptake in re-
current tumors with high accuracy.7 Furthermore, low
18F-FET uptake has been reported in most contrast-
enhancing abscesses and in ring-enhancing lesions after
cerebral hemorrhage.8 Thus, BBB disruption per se does
not lead to significant 18F-FET uptake. One reason for
slightly increased 18F-FET uptake in areas with BBB dis-
ruptionmay be the radioactivity in the bloodpool resulting
from the relatively slow urinary excretion of the tracer.9

The strong correlation between CE on MRI and 18F-FET
accumulation is most likely to be caused by the fact
that the degree of CE and specific 18F-FET uptake is
more pronounced in malignant tumors than in low-grade
tumors and benign lesions and leads to the potentially
misleading assumption of a causal relationship between
both parameters.

Finally, we would like to comment on the authors’
statement that the mechanism of 18F-FET uptake in in-
flammatory brain lesions is currently unknown. Several
experimental studies consistently reported that 18F-FET
shows no uptake in macrophages and in peripheral
abscesses in contrast to L-[methyl-11C]methionine
and 18F-2-Fluoro-2-deoxy-D-glucose.9 In experimental
studies of benign brain lesions, increased 18F-FET
uptakewasobserved in thevicinityof cerebral infarctions,
abscesses, and hematomas in congruence with a reactive
astrocytosis.10–12 In humans, the histological finding of
pronounced reactive astrocytosis was confirmed by
biopsies of brain abscesses and demyelinating lesions
that exhibited increased 18F-FET uptake.8 Therefore,
high uptake of 18F-FET in benign brain lesions is most
likely attributable to reactive astrocytosis.
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Jülich, Germany (k.j.langen@fz-juelich.de).

Letter to the Editor

NEURO-ONCOLOGY † J U L Y 2 0 1 3 817



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /JPXEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /JPXEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


