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— Abstract —

Positron emission tomography/computed tomography (PET/CT) imaging with fluorodeoxyglucose (FDG)
have been used as a powerful fusion modality in nuclear medicine not only for detecting cancer but also
for staging and therapy monitoring, Nevertheless, there are various causes of FDG uptake in normal and/or
benign tissues. The purpose of present study was to investigate whether additional delayed imaging can
improve the diagnosis to differentiate the rates of FDG uptake at axillary lymph nodes (ALN) between ma-
lignant and benign in breast cancer patients, 180 PET/CT images were obtained for 27 patients with ALN
uptake,

The patients who had radiotherapy and chemotherapy were excluded from the study., "F-FDG PET/CT
scan at 50 min (early phase) and 90 min (delayed phase) after "F-FDG injection were included in this ret-
rospective study, The staging of cancers was confirmed by final clinical according to radiologic follow-up
and pathologic findings, The standardized uptake value (SUV) of ALN was measured at the Syngo
Acquisition Workplace by Siemens,

The 27 patients included 18 malignant and 9 ALN benign groups and the 18 malignant groups were
classified into the 3 groups according to number of metastatic ALN in each patient. ALNs were categorized
less than or equal 3 as N1, between 4 to 9 as N2 and more than 10 as N3 group.

Results are expressed as the mean * standard deviation (S.D.) and statistically analyzed by SPSS. As a
result, Retention index (RI-SUV max) in metastasis was significantly higher than that in non-metastasis about
5 fold increased, On the other hand, RI-SUV max in N group tended to decrease gradually from N1 to N3,
However, we could not prove significance statistically in malignant group with ANOVA. As a consequence,
RI-SUV max was good indicator for differentiating ALN positive group from node negative group in breast
cancer patients. These results show that dual-time-point scan appears to be useful in distinguishing malig-
nant from benign,
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of abnormal glucose metabolism and localize many
cancersl), The degree of FDG accumulation is related
to the cellular metabolism and the number of glucose
transporters, Increased FDG accumulation in cancers
is mainly due to an increased number of glucose
transporters2), enzyme levels of hexokinase and
phosphofructokinase promoting glycolysis in cancer
cellsg),

However, FDG is not specific to cancers, There

are many causes of FDG accumulation in benign
)

lesions" Many inflammation and infection have
elevated FDG accumulation, leading to false positive
results when a patient is managed for a potential
malignant disorder, Moreover, there is significant
overlap between SUV of metastatic lymph node and
benign lymph node, causing difficulty in diagnosing
¥F-FDG PET/CT data™”,

ALN involvement is the important prognostic

factor in breast cancer patients7), Therefore,
accurate assessment of ALN status is essential not
only for predicting outcome but also selecting a
therapeutic plan, The most reliable procedure for
the examination of ALN is axillary lymph node
dissection (ALND),
related to ALND, such as

of shoulder movement and numbness of the skin of

However, the complications

lymphedema, limitation

the upper arm, lead to decreased quality of life,
Therefore, it is important to investigate methods to
assess accurate staging of ALNs  without
unnecessary ALND,

Several researches have shown that FDG
accumulation by malignant tumors increase time
dependent manner after injection, Thus, we
hypothesized that whether delayed '*F—FDG PET/CT
may improve the diagnostic accuracy of staging in

breast cancer patients,

II. MATERIALS AND METHODS

1. Patient population

This retrospective study was performed on 180

breast cancer patients who underwent “F-FDG

PET/CT between August 2010 and December 2012,
The patients who had radiotherapy and chemotherapy
were excluded from the study.

27 women (mean age 50.6 + 10.5 years) of them,
there were ALN FDG wuptake that included 18
metastatic regions and 9 benign regions, The
staging of cancers was confirmed from final clinical

and radiologic follow—up and pathologic findings.

2. '8F-FDG PET/CT scan

Bp_FDG  PET/CT

Biograph 6 True Point; (Siemens Medical Solution,

images were acquired by
Knoxville, TN) from breast cancer patients,

All patients had fasted at least 5 hr before
¥F-FDG injection and their blood sugar levels were
restricted less than 130 mg/dl for PET/CT scan,

We performed PET/CT scan twice with each
patient, The early scan was acquired from the upper
thigh to the mid cranium at 50 min after injection
of 7.03MBqg/kg of ¥F-FDG and also second scan
was acquired from thorax region for delayed
PET/CT scan at 90 min, The patients were
positioned supine with arm raised and they were
recommended drinking water and void during the
intervening time between scan,

The early and delayed scan protocols were
consisted of 6 to 8 and 2 to 3 beds respectively, The
image acquisition time was 2 min per bed, Both of
early and delayed scan protocol was the same except

for the field of view,

3. Image analysis

All PET/CT images were reviewed in the trans
axial, coronal and sagittal planes reconstructed at
the Syngo Acquisition Workplace by Siemens,

We evaluated both of early(50 min) and delayed(90
min) PET/CT images by drawing a region of interest
(ROI) over the perceptible ¥F-FDG uptake at the
ALN which included the largest amount of
radioactivity for semi—quantitative analysis and
then, standardized uptake value (SUV) of “F-FDG

uptake was measured, If the BF-FDG uptakes
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appeared multiply at ALN, the highest SUV max
was measured,

The SUV was calculated as following formula:

[ activi B

SUV=—— T— ,
Injected °F — FDG dose (MBgq/g) — Bodyweight(g)

We also estimated the D—SUV max and RI-SUV
max for accurate changed SUV max between early
SUV max and delayed SUV max at each region,

The D—SUV max and RI-SUV max were calculated

as the following formula:

D— SUVmax = Delayed SUV max — EarlySUV max

D max — Far
EarlySUV max

max

RI— SUVmax =

4. Statistical analysis

We analyzed all semi—quantitative data by using
SPSS (V.18 Inc,, USA) and those data were divided
as 18 malignant and 9 benign groups depending on
each patient’s final diagnosis,

Furthermore, 18 malignant groups were classified
in different 3 groups according to the number of
accumulated *F-FDG uptake in axillary lymph
nodes(ALN).

The number of ALN were categorized less than or
equal 3 as NI, between 4 to 9 as N2 and more than
10 as N3,

All semi—quantitative data appeared as mean =+
standard deviation (S.D.). The independent t—test
was used to measure semi—quantitative data (Early
SUV max, Delayed SUV max, D—-SUV max and
RI-SUV max) in between benign and malignant
groups respectively, P—values of less than 0,05 were
considered statically significant for all analysis,

Furthermore, we performed statistically RI-SUV

max in N1, N2 and N3 with ANOVA and compare

differences between benign and malignant groups.

[I. RESULTS

We evaluated 27 breast cancer patients who had
perceptible ¥F-FDG uptake at ALN between August
2010 and December 2012,

Table.1 shows the mean value of Early SUV max,
Delayed SUV max, D—SUV max and RI-SUV max in
between benign and malignant group.

The mean values of Early SUV max, Delayed SUV
,  D-SUV max RI-SUV  max
8.77x7.43, 10,32+8,33, 1.55%1,19 and 0,21%0,16 in
benign group, and 4,20+2 11, 4,45+2,53, 0,25%+1,02
and 0,04+0,23 in malignant group, respectively,

max and were

Table 1, Comparison of semi-quantitative analysis as mean
+ SD. in benign and malignant group

Number of Early
Patients SUVimax Delayed SUVimax ~ D-SUVmax  RI-SUVmax
Malignant 18  8.77+7.43  10.32+8.33  1.55£1.19% 0.21:0.16%
Benign 9 4.20+2.11 4.45+2.53 0.25+1.02% 0.04+0.23*

*p (0.05 (Independent sample t-test)

Early SUV max and Delayed SUV max have no
statistical significance (p=0.085 compared with Early
SUV max, p=0.051 compared with Delayed SUV max)
in the t—test.

There were statistically significant between benign
and malignant group in D—SUV max (p=0.,009) and
RI-SUV max in the t—test, In particular, RI-SUV
max (p=0.044) in malignant group was significantly
higher than that of benign group of about 5 fold
increase (0.21+0.16 versus 0.04+0.23).

Furthermore, we were able to confirm improved
through delayed PET/CT

visualization images,

Figure,1 shows an example of distinguishable
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visualization about “F-FDG uptake in malignant
and benign group, Malignant focus became more
apparent in later images and SUV max increased
from 7.33(a) to 10.82(b) whereas benign focus
became faint in later images and SUV max
decreased from 2.06(c) to 1.59(d).

And also we could identify even 3 additional
lesions through delayed PET/CT images from 2

patients,

Fg. 1. “F-FDG uptake left axila on 50min (@), 90min (o)
of malignant ALN and right axila on 50min (c), 90min (d)
of benign ALN in PET/CT

Table, 2 shows the mean value of Early SUV max,
Delayed SUV max, D—SUV max and RI-SUV max
among N stages,

The mean values of Early SUV max, Delayed SUV
max, D-SUV max and RI-SUV max were
7.74+6.43, 9.28+7.21, 1.54+1.21 and 0,21+0.16 in
NI, 4,69+13.94, 5.40+4.24, 0,71£0.32 and 0,18+0,06
in N2 and 14,68+9,87, 16,89+11,06, 2,20+1,33 and
0.15£0,05 in N3 respectively,

Table 2, Comparison of semi-quantitative analysis as mean
+ SD. among N stages

S:?t;s Nz’f“ser Early SUVimax 2‘33}’:3 D-SUVmsx  RI-SUVmax
N1 11 7.7416.43 9.2817.21 1.54+1.21 0.2310.20
N2 3 4.69%3.94 5.40:4.24 0.71+0.32  0.18%0.06
N3 4 14.68+9.87 16.89+11.06 2.20%#1.33 0.15+0.05

Total 18 8.77+743 10.32+8.33 1.55+1.19 0.21+0.16

In this case, we could not prove statistically
significance with One way ANOVA, There are no
statistically significant differences in N1, N2 and N3
in ML group for RI-SUV max (py0.05). Despite of
that reason, RI-SUV max in N stage tended to
decrease gradually from N1 to N3 in ML (Figure.2).

Fig. 2. Correlation between RI-SUV max and stage of ML

IV. DISCUSSION AND CONCLUSION

Based on our study, it informed that metastatic
ALN lesion with large increased SUVs over time
seemed to be had a malignancy, In contrast, ALN
lesion with decreased or slightly increased SUVs
over time was likely to have benign etiology.

Although there are no significant differences
between N stage and RI-SUV max, the changed
¥F-FDG uptake value in malignant group was very
distinguishable from that in benign group.

We regarded that the reason we could not find out
the correlation among N stages was small subjects
included in this study. However, despite this
limitation, this result showed that using delayed
PET/CT scan was potentially useful to distinguish
metastatic lymphadenopathy (LAP) from benign LAP
in breast cancer patients,

The usefulness of delayed PET/CT has already
been proven by several studies, A study with
“F-FDG PET that results

showed promising

reported sensitivity and specificity of over 90% in
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detection of ALN metastasis from breast cancer”
Kumar et al” also reported that the change of
SUVs over time was helpful in differentiating even
inflammatory lesions from malignant lesions,

However, we have to consider additional radiation
exposure from delayed F-FDG PET/CT scan, Even if
the radiation exposure cause low radiation dose,
meticulous care is required depending  on
comprehensive state of patients to reduce radiation
dose, In the case of children and patients who are
undergoing frequent follow—up radiation scan, more
invasive test such as biopsy will be helpful for the
evaluation of breast pathologies,

YF-FDG has been used widely throughout the
world for diagnosis and staging of several types of
cancers, However, ®F-FDG uptake can accumulate
not only in tumors but also in inflammatory site,
so distinguishing metastatic lymph node by “F-FDG
PET/CT is difficult,

To resolve this problem, delayed ®F_FDG PET/CT
imaging with conventional imaging would be useful,

In addition, further research on it is needed,

REFERENCES
1. Rigo P, Paulus P, Kaschten BJ,

Oncological applications of positron emission to—

et al

mography with fluorine—18 fluorodeoxy—glucose,
Eur, J. Nucl, Med., 23(4), 1641-1674, 1996

2. Flier JS, Mueckler MM, Usher P, Lodish HF :
Elevated levels of glucose transport and trans—

porter messenger RNA are induced by ras or src

oncogenes, Science, 235(4795), 1492-1495, 1987
3. Monakhov NK, Neistadt EL, Shavlovskil MM,
Shvartsman AL, Neifakh SA

properties and isoenzyme composition of hex—

Physicochemical

okinase from normal and malignant human tis—
sues, J. Natl, Cancer, Inst,, 61(1), 27—34, 1978
4. Pauwels EK, Ribeiro MJ, Stoot JH, Mcready VR,

Bourguignon M, Maziere B : FDG accumulation

and tumor biology, Nucl., Med, Biol,, 25(4),
317-32, 1998

5. Higashi K, Ueda Y, Seki H, et al
Fluorine—18—FDG PET imaging is negative in
bronchioloalveolar lung carcinoma, J, Nucl,
Med., 39(6), 1016—1020, 1998

6. Ichiya Y, Kuwabara Y, Sasaki M, et al
FDG—-PET in infectious lesions: The detection
and assessment of lesion activity, Ann, Nucl,

Med., 10(2), 185-191, 1996
7. Clayton F, Hopkins CL : Pathologic correlates of
prognosis in lymph node—positive breast carci—
nomas, Cancer,, 71(5), 1780—-1790, 1993
8 Greco M, Crippa F, Agresti R, et al : Axillary
lymph node staging in breast cancer by 2—fluo—
ro—2—deoxy—D—glucose—positron emission to—
evaluation and alternative

Natl, 93(8),

mography: clinical

management, J, Cancer
630—-635, 2001
9. Kumar R, Loving VA,

Mitchell S, Alavi A

Inst,,

chuhan A, Zhuang H,

Potential of du-—

al—time—point imaging to improve breast cancer
diagnosis with "“F-FDG PET, J. Nucl, Med.,

46(11), 1819-1824, 2005

- 317 -



uh 7|2 288t Vol. 36, No. 4, 2013

S R[0St sHojstnt - So|ntstfstm BARM 2}

Fojstriol ] “FFDG PET/CT AR ] gt 8 ohe} A5H7|E Al 83 988 sla
Aek. A A 2ol o T 2He] FDG HAFHE ZHishs thekst 82lo] Qlo] At zlde) Eaks
Zaft 5 Qle) B Ao Bale faiekeialol PFEDG PET/CT A9 AP} obd 24} b B%S F
W skt o] 78488 7R JEA e ste] GolE i} sl k.,

oo ¢d5le] BEFDG PET/CT A} vk 3} 3= vl X2 318t 2|82 wke 3= 7)s)l oA
9= ﬂoﬂ FDGAHE E°1 27749] 31E oz shglon, PRFDG Fol F S0k Fofl ZAKE AlEk

901 Foll AVds g5t
TFe] W] Age ‘%‘*Pﬁ ARt HeEdtd e vigo g SAE AE o g B slolon g
Yz A o] SUVE SiemensAte] Syngo Aquisition WorkplaceZ2 278} it), 27782] $xl= 189 2] P g%t 7
I 9v8e] WITF OB BHRIASAIL MIFTE w2 Hefgirade] sl whet 1371 N1, 4971 N2, 10
7N oo N32 B shirk. Ad Aibis vt £ BFHAkE TSI, SPSS (V.18 Inc., USA)E AR&3}o]
SAREAS skt

S0 AL} 90 A 7o) BT Al oFAEF -] RI-SUVmaxis 3%k ol] Hlal sulf ool S71=
B3k NIZFolA 9] RI-SUVmaxs= N1oi N3Z 205 4 ThAsE 4es BAANE 5414 folds &
2l & 4 qigit}, agdolle Eetar fet $belr] RI-SUVMmaxi= Helglzdo) o) ods wdehe &
2 A7t FaL o5 skt #2838 ZloF Alsdh

H

38 HO: ool A PET/CT, SUV.

- 318 -




<<
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /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 <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 [450.709 654.803]
>> setpagedevice


