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Radiologic Procedure

Rating

Comments

RRL*

X-ray chest

9

Helpful to exclude a noncardiac cause for
chest pain.

Min

SPECT MPI

9

Effective for evaluating myocardial
perfusion.

High

US echocardiography transthoracic stress

If coronary arteries are normal, and
concern involves structural heart disease.

None

US echocardiography transthoracic

Can be used to demonstrate LV regional
dysfunction due to ischemia and excellent
for regional wall motion abnormalities.

None

CTA coronary arteries

Can be used to noninvasively visualize the
coronary arteries. Excellent to assess
coronary disease with multidetector
scanners. May be useful in low-risk
population but has not been studied in this
population.

High

Arteriography coronary

The definitive test for establishing the
diagnosis and directing treatment if
clinical suspicion of CAD is high, or if
there is an abnormal noninvasive imaging
test.

Med

MRI heart function and morphology with
or without contrast

Can be used to noninvasively evaluate LV
regional dysfunction and areas of prior
MI.

None

PET heart stress

Especially for patients who may not be
optimal for conventional nuclear imaging
(ie, obese patients).

High

CT coronary calcium

Negative test highly accurate in excluding
CAD. Indicated in appropriate population
where a pretest probability of zero calcium
score is high.

Med

MRI heart with stress with or without
contrast

Stress studies should only be performed at
sites with appropriate expertise and
equipment, due to safety concerns.

None

CT chest with contrast

Could be used to establish a noncardiac
cause for chest pain. Possible utility in
aortic dissection and potential pulmonary
abnormalities.

Med

US gall bladder

Only if complete cardiac workup is
negative. Can be used to exclude a
noncardiac cause for chest pain.

None

MRA coronary arteries

May be indicated in patients unable to
receive iodinated contrast, at sites with
extensive expertise.

None

Rating Scale: 1=Least appropriate, 9=Most appropriate

*Relative
Radiation Level
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Summary of Literature Review

Chronic chest pain of suspected cardiac origin is usually a
consequence of myocardial ischemia. This is usually
caused by fixed stenosis (atherosclerotic plaques),
coronary spasm, microvascular disease, or a combination
of the three. Chest pain of cardiac ischemic origin
represents an imbalance between myocardial oxygen
demand and coronary blood flow, and chronic pain can
occur in patients with normal coronary arterial caliber for
whom the primary cardiac pathology is extracoronary,
(eg, aortic stenosis, hypertrophic cardiomyopathy).
Nonischemic cardiac pain may be caused by pericarditis.
While the syndrome of exertional angina pectoris is
nearly always diagnostic for chronic coronary arterial
disecase, other extracardiac etiologies should be
considered, especially for nonexertional or atypical chest
pain, such as esophageal reflux and spasm, biliary
disease, costosternal syndrome, and cervical radiculitis.

In patients with chronic chest pain, imaging has a major
role in determining and documenting the presence, extent,
and severity of myocardial ischemia and/or the presence,
site, and severity of obstructive coronary lesions. Imaging
findings are an important factor in determining the course
of management of patients with suspected chronic
myocardial ischemia in order to determine those patients
best suited for medical therapy, angioplasty/stenting, or
surgery. Imaging is also necessary to evaluate left
ventricular function because ejection fraction and end
systolic volume are important in predicting the long-term
prognosis and likely benefit from various therapeutic
options. Imaging studies are also required to demonstrate
abnormalities such as aortic stenosis and hypertrophic
cardiomyopathy, which can produce angina in the absence
of coronary obstructive disease.
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The historically established imaging studies that may be
used in evaluating suspected chronic myocardial ischemia
are chest radiography, radionuclide myocardial perfusion
imaging and ventriculography with and without stress;
and catheter-based coronary angiography, and left
ventriculography. Stress echocardiography (echo) and
computed tomography (CT), both electron beam and
multidetector CT (MDCT), have made significant
progress in the evaluation of ischemic heart disease.
Positron emission tomography (PET) is also now
available for this purpose. Cardiac magnetic resonance
imaging (MRI), while making significant headway in the
diagnosis of infarction, is less widely used for stress-
induced ischemia. In those patients who do not present
with signs classic for angina pectoris, or in those patients
who do not respond as expected to standard management,
the exclusion of noncardiac causes of chronic chest pain
require the use of additional studies, including
esophagography, upper gastrointestinal series, and biliary
imaging with ultrasound (US).

Chest Radiography

The chest radiograph is an inexpensive test that can
rapidly demonstrate many noncardiac causes of chronic
chest pain, including a variety of diseases of the
mediastinum, pleura, or lung. It may also provide
qualitative information about left ventricular function as
reflected in cardiac size and pulmonary venous status.
However, radiography can neither establish nor exclude
chronic ischemic heart disease. It is relatively insensitive
for detecting coronary arterial calcification. Also,
fluoroscopy cannot reliably detect coronary artery disease
(CAD) [1].

Radionuclide Imaging

Stress myocardial perfusion imaging demonstrates
relative myocardial perfusion defects, indicating the
presence of myocardial ischemia. For this reason, it is
considered an important first line study in the evaluation
of patients with chronic chest pain. The territory of the
perfusion defect identifies the likely culprit coronary
artery and can sometimes distinguish between significant
single-vessel and multi-vessel coronary arterial
obstruction(s) [2-11]. The rest and redistribution
perfusion scans demonstrate reversibility (ischemia) or
irreversibility (infarction) of the perfusion defect.

Technetium 99™ sestamibi has been shown to be more
specific for ischemia when compared to thallium [10]. In
a meta-analysis of 20 published studies including 488
patients studied with technetium 99m sestamibi,
sensitivity and specificity were calculated to be 81% and
66% respectively with positive and negative predictive
values of 71% and 77% respectively for detecting
hibernating myocardium [3]. Limitations of stress
myocardial perfusion imaging are its relatively high cost,
difficulties with interpretation (especially in women), and
difficulties imaging obese patients.

ACR Appropriateness Criteria”™

Chronic Chest Pain — High Probability of CAD



Stress radionuclide ventriculography (RNV) consists of
measurement of the ejection fraction and assessment of
regional wall motion at rest and at the peak of stress. This
technique can be used to identify patients with “balanced”
3-vessel disease, which can be missed in perfusion studies
and for differentiating attenuation artifacts from infarcts
[8], although CT is becoming increasingly useful for these
indications. Wall motion abnormalities and ejection
fraction have been shown to be independent predictors of
the extent of CAD [12,13]. However, stress myocardial
perfusion scintigraphy is generally the preferred method
for identifying regional ischemia, and stress RNV is not
usually necessary if an adequate perfusion study has been
obtained. In the presence of a positive perfusion study, the
stress RNV is superfluous.

In patients with typical angina (high pretest likelihood of
disease), stress perfusion or RNV studies are useful for
estimating the extent (single-vessel versus multi-vessel
disease) and severity of coronary stenosis, which has
relevance for prognosis, choice among therapeutic
options, and advisability of performing coronary
arteriography. In patients with atypical angina, stress
perfusion imaging is useful for determining whether
myocardial ischemia is the etiology.

Positron Emission Tomography

Myocardial PET imaging with **Rb, fluro-deoxy glucose
(FDG), and "N is now reimbursable by the Center for
Medicaid and Medicare Services, underscoring recent
technology advances. The coincidence detection method
used in PET imaging allows for reliable correction of the
problems associated with nonuniform attenuation of
photons in the chest and for differences between men and
women [14]. In a meta-analysis of 8 studies with 791
patients evaluated for CAD by PET, a combined
sensitivity and specificity were determined to be 93% and
92%, respectively [15]. In the same article, three studies
comparing TI-201 single-proton-emission computed
tomography (SPECT) and Rb-82 or NH3 PET were
analyzed, and the overall accuracy of PET was 91%,
compared to 81% for T1-201 SPECT. It also may be the
case that the sensitivity of PET can be increased when it
is performed with CT [16].

Echocardiography

Stress 2-dimensional (2-D) echo is increasingly used for
patients with  suspected regional wall motion
abnormalities produced by regional ischemia, in part
because of the ubiquity of 2-D echocardiography.
Technical limitations associated with exercise stress can
be overcome by using pharmacological (dobutamine)
stress. A recent meta-analysis of 44 studies indicated that
stress echocardiography has a similar sensitivity to stress
SPECT (85% and 87%, respectively) with a higher
specificity (77% vs 64%) [17]. This technique is limited
by the fact that it sometimes yields nondiagnostic results
and that suboptimal definition of some regions of the left
ventricle can lead to subjective interpretation Resting
echocardiography can be useful if pericardial effusion or
valvular or chamber abnormalities are suspected.

Transesophageal echocardiography is generally not
indicated for evaluating chronic angina. The expense of
this study does not justify its use in this setting. Although
it is sometimes used for assessing aortic pathology (eg,
dissection, aneurysm, and penetrating ulcer) in patients
with chronic chest pain, CT and MRI are less invasive
and simpler to perform.

Computed Tomography

Electron beam (ultrafast) CT (EBCT) can detect the
presence and severity of calcification, a sign of coronary
atherosclerosis [18-22]. EBCT 1is very sensitive for
significant atherosclerotic disease, but many coronary
lesions are eccentric and do not decrease the luminal
diameter; therefore the presence of calcification is not
specific for stenosis. A meta-analysis of 9 studies and
1662 subjects calculated a pooled sensitivity and
specificity of 92.3% and 51.2%, respectively, for >50%
stenosis [23]. The absence of coronary arterial
calcification (CAC) in patients with chronic angina makes
significant coronary obstructive disease unlikely (less
than 1% [24]) but does not exclude it. Similarly, the
presence of 3-vessel disease and/or extensive calcification
(eg, a high calcium score) confers a high likelihood of
coronary obstructive disease, but it does not confirm the
diagnosis.

Because of the limitations described above, at present no
CT vendor manufactures commercial EBCT units, and
support for units currently in use is becoming scarce.
Research focused on the relative equivalence of EBCT
and MDCT with submillimeter spatial resolution and high
temporal resolution has demonstrated agreement between
coronary calcium scores [25-27], despite early reports of
poor correlation with older CT technology [28].

Calcium scoring (noncontrast ECG-gated MDCT) is
controversial. On one hand, the test is relatively
inexpensive, and absence of coronary calcification is
useful evidence against myocardial ischemia [18]. In a
large study of 10,377 subjects it has been shown that
coronary calcium score provides independent incremental
information in addition to traditional risk factors in the
prediction of all cause mortality [29]. On the other hand,
patients who present with chronic chest pain of suspected
cardiac origin are typically older, with a significant
proportion over 60 years old. Because coronary calcium is
so prevalent in this population, a “positive” score, even in
the upper quartiles, cannot be used as strong evidence of
myocardial ischemia.

There is also significantly greater use of coronary CT
angiography (CTA) (specifically, contrast enhanced ECG-
gated MDCT) to evaluate for CAD. Over the past 5 years,
CT vendors have increased the number of detectors (from
4 to 64 and, with experimental human results, up to 256),
improved the spatial resolution to submillimeter, and
decreased the temporal resolution to approximately 0.1
second. While these improvements have not equaled
catheter-based coronary angiography, recent studies have
shown a high sensitivity of MDCT for treatable stenoses
of the coronary arteries [30-32]. Using present
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technology, the major strength of coronary CTA is its
high negative predictive value (in comparison with the
positive predictive value), and thus it suffers the same
limitations as calcium scoring. It should be noted that the
utility of coronary CTA becomes limited in more elderly
patients (ie, those with a high burden of calcium) who
have a pretest probability of CAD. Namely, the
population of patients who present with chronic chest pain
typically have CAD, and thus excluding a
hemodynamically significant stenosis may be challenging.
In patients who are younger and who have a lower pretest
probability of CAD, coronary CTA can exclude a
coronary etiology of chronic chest pain. Moreover, CT
can exclude 3-vessel disease potentially missed by
nuclear imaging (eg, so-called “balanced” ischemia) in
patients with a high clinical suspicion of CAD.

There are other indications for which CT is the imaging
test of choice, specifically aortic disease (aortic
dissection, penetrating aortic ulcer, etc) and pulmonary
embolism. CT has the advantage that it detects, with high
specificity, a large number of extracardiac diagnoses.

Magnetic Resonance Imaging

Use of MRI for evaluating cardiac anatomy, valvular
disease, certain cardiomyopathies, viability, and cardiac
function continues to evolve. Protocols for measuring
myocardial perfusion and angiography of the pulmonary
and systemic vessels have matured significantly in the
past few years. Magnetic resonance angiography (MRA)
of the coronary arteries is still problematic due to their
small size and incessant motion tied to the respiratory and
cardiac cycles. At this time, MRA should be limited to
sites with extensive experience and appropriate hardware
and software to exclude disease in the proximal coronary
arteries. At present, only CTA can noninvasively
visualize coronary arteries on a routine basis.

MRI myocardial perfusion can be used to assess for
significant CAD. First pass perfusion, rest perfusion, and
stress perfusion protocols have been developed and
validated; these are equivalent to and in some cases
reported superior to SPECT [33-35]. High-dose
dobutamine stress cardiac MRI has also been used in
patients with poor acoustic windows which would have
otherwise limited the utility of stress echocardiography
[36] and has been shown to have a higher diagnostic
accuracy than dobutamine stress echocardiography [37].
However, MRI is difficult to use, as most patients with
pacemakers or implanted cardiac defibrillators are
prohibited from obtaining a study and some other patients
are too claustrophobic to tolerate an examination that
routinely requires up to 60 minutes. While MRI is
significantly more expensive than other studies that
provide similar information, it can be used as a problem-
solving tool for patients who can benefit from the high
image contrast inherent in the myocardium and blood
interface.

Invasive Techniques

Catheter-based angiography remains the coronary
imaging modality with the highest spatial and temporal

resolution. Thus, despite the fact that only projection
images are obtained (as opposed to 3D volumes in CT),
catheter-based angiography is considered by most to be
the “gold-standard” for depicting the anatomy and the
severity of obstructive CAD and other coronary arterial
abnormalities (such as spasm) [38]. Moreover, it is
needed to guide transluminal interventions. There is no
general agreement regarding its use in patients with
angina, but it is clearly not indicated in all patients who
present with chronic chest pain. There is evidence that
this test may be over utilized [39].

There remains agreement that catheter-based angiography
is indicated in patients in whom angina is not adequately
managed by vigorous medical therapy and in those in
whom left main stenosis or severe multivessel disease is
suggested by results of nuclear perfusion imaging. Left
ventricular catheterization and left ventriculography are
generally indicated, but not always necessary, to define
ventricular function in patients with angina. In many
patients, left ventricular function can be evaluated
adequately using noninvasive studies (echocardiography
and RNV).

Other Studies

Neither ultrasound nor nuclear imaging of the biliary
system is usually indicated in patients who present with
typical angina. However, patients who fall under the
category of “chronic chest pain” can have a variety of
diagnoses, and intermittent biliary obstruction from a
gallstone can mimic intermittent pain from CAD. With
respect to the “chronic” patient, a similar argument can be
made for gastroesophageal reflux, and a fluoroscopy-
based esophagram with or without an upper GI study, or
endoscopic evaluation of the esophagus, can be obtained
when symptoms are not classic for pain of a cardiac
origin, or when the patient does not respond to standard
therapy.

Summary

The defined approach to evaluation of the patient with
chronic chest pain of probable cardiac origin is supported
by a substantial body of literature. For patients with 1) a
classic history and physical examination and 2) expected
response to moderate medical therapy, no imaging study
may be needed. Otherwise, stress nuclear imaging is used
as a front-line modality to establish the diagnosis and
assess the severity of myocardial ischemia. Based on the
results of nuclear perfusion and/or clinical response to
medical therapy, the next procedure is usually coronary
angiography, with or without cardiac catheterization,
and/or left ventriculography. Given the underlying
prevalence of CAD in this patient population, the
substitution of newer examinations (eg, CT and stress
echocardiography) is promising but at present is not
justified by current data; this outlook could change based
on results of comparative studies and cost analysis.

Relative Radiation Level Information

Potential adverse health effects associated with radiation
exposure are an important factor to consider when
selecting the appropriate imaging procedure. Because
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there is a wide range of radiation exposures associated
with different diagnostic procedures, a relative radiation
level (RRL) indication has been included for each
imaging examination. The RRLs are based on effective
dose, which is a radiation dose quantity that is used to
estimate population total radiation risk associated with an
imaging procedure. Additional information regarding
radiation dose assessment for imaging examinations can
be found in the ACR Appropriateness Criteria® Radiation
Dose Assessment Introduction document.

Relative Radiation Level Designations
Relative Radiation Effective Dose

Level Estimate Range
None 0

Minimal <0.1 mSv
Low 0.1-1 mSv

Medium 1-10 mSv
High 10-100 mSv
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The ACR Committee on Appropriateness Criteria and its expert panels have developed criteria for determining appropriate imaging examinations for
diagnosis and treatment of specified medical condition(s). These criteria are intended to guide radiologists, radiation oncologists and referring physicians
in making decisions regarding radiologic imaging and treatment. Generally, the complexity and severity of a patient’s clinical condition should dictate the
selection of appropriate imaging procedures or treatments. Only those examinations generally used for evaluation of the patient’s condition are ranked.
Other imaging studies necessary to evaluate other co-existent diseases or other medical consequences of this condition are not considered in this
document. The availability of equipment or personnel may influence the selection of appropriate imaging procedures or treatments. Imaging techniques
classified as investigational by the FDA have not been considered in developing these criteria; however, study of new equipment and applications should
be encouraged. The ultimate decision regarding the appropriateness of any specific radiologic examination or treatment must be made by the referring
physician and radiologist in light of all the circumstances presented in an individual examination.

ACR Appropriateness Criteria”™

Chronic Chest Pain — High Probability of CAD




	Clinical Condition: Chronic Chest Pain — High Probability of Coronary Artery Disease
	Summary of Literature Review
	Chest Radiography
	Radionuclide Imaging
	Positron Emission Tomography
	Echocardiography
	Computed Tomography
	Magnetic Resonance Imaging
	Invasive Techniques
	Other Studies
	Summary
	Relative Radiation Level Information
	Supporting Document(s)

	References


<<
  /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


