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Distribution of coronary atherosclerosis in patients with coronary 
artery disease

Abstract The distribution of coronary atherosclerosis has 
not been fully clarifi ed. We measured coronary artery 
calcium score (CACS) in 624 consecutive patients for the 
right coronary artery (RCA), left main trunk (LMT), left 
anterior descending coronary artery (LAD), and left cir-
cumfl ex coronary artery (LCx), then calculated total CACS. 
Coronary artery calcium score was measured using the 
Agatston method. We divided these patients into four 
groups: CACS 1–100 (Group A, n = 267), CACS 101–400 
(Group B, n = 160), CACS 401–1000 (Group C, n = 110), 
and CACS >1000 (Group D, n = 87). In Group A, B, and 
C, the CACS in LAD was signifi cantly higher than in the 
other three arteries (P < 0.0001). In Group D, the CACS 
was not signifi cantly different between LAD and RCA 
(P = 0.6930). In Groups A, B, and C, coronary artery calcium 
(CAC) was more frequently found in LAD compared with 
other arteries (P < 0.0001). However, in Group D the preva-
lence of CAC was not signifi cantly different among the 
three arteries (P = 0.4435). Coronary artery calcium was 
found more frequently in LAD than in the other coronary 
arteries in patients with mild to high CAC, but not in those 
with very high CAC.

Key words Coronary artery calcium · Coronary artery 
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Introduction

Coronary artery disease is a leading cause of death in devel-
oping and developed countries.1 Coronary artery calcifi ca-
tion (CAC) signifi es the presence of coronary atherosclerosis, 
and a strong linear correlation exists between total coronary 
artery atherosclerotic plaque burden and the extent of coro-

nary artery calcifi cation.2,3 Patients without detectable CAC 
have a very low rate of cardiac death or myocardial infarc-
tion over 3–5 years of observation.4,5

A large number of pathological observations demon-
strate that coronary atherosclerosis is more prevalent in the 
left coronary artery system, in particular in the proximal 
segments, than in the right coronary artery system.6,7 Sixty-
four-slice computed tomography (CT) has emerged as a 
promising method for evaluating coronary artery disease.8–12 
We therefore used 64-slice CT to study the distribution of 
CAC in coronary arteries.

Patients and methods

Patients

From December 2005 through March 2007, 624 consecutive 
patients with coronary risk factors underwent 64-slice CT. 
We divided these patients into four groups; CACS 1–100 
(Group A, n = 267), CACS 101–400 (Group B, n = 160), 
CACS 401–1000 (Group C, n = 110), and CACS >1000 
(Group D, n = 87).

Sixty-four-slice CT

All patients were scanned with a 64-slice CT scanner 
(SOMATOM Sensation 64 Cardiac, Siemens Medical Solu-
tions, Erlangen, Germany). Patients with a heart rate >70 
beats/min received oral metoprolol 20 mg before the 64-
slice CT scan. To achieve coronary vasodilation we admin-
istered sublingual nitroglycerin 0.8 mg before the scan.

A native scan without contrast dye was performed to 
determine the total calcium burden of the coronary tree 
(sequential scan with 32 × 0.6-mm collimation, tube current 
60 mAs at 120 kV). A total of 64 overlapping 3.0-mm slices 
per rotation were acquired with the use of a focal spot 
periodically moving in the longitudinal direction (z-fl ying 
focal spot). Tube current was modulated according to the 
ECG, with a maximum current of 200 mAs during a time 
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period of approximately 330 ms centered at 375 ms before 
the next R wave, and reduced by 80% during the remaining 
cardiac cycle (care dose system).

Sixty-four-slice CT image interpretation

Computed tomography data sets were transferred to an 
offl ine workstation (Aquarius NetStation, Terarecon, San 
Mateo, CA, USA) for image analysis. A single operator 
interpreted the CT scan data. Intraobserver agreement was 
very high (κ = 0.90). We measured coronary artery calcium 
score (CACS) in the right coronary artery (RCA), left main 
trunk (LMT), left anterior descending coronary artery 
(LAD), and left circumfl ex coronary artery (LCx), then 
calculated total CACS with dedicated software. The results 
were expressed as Agatston scores. Agatston score is a com-
monly used scoring method that calculates the total amount 
of calcium on the basis of the number, areas, and peak 
Hounsfi eld units of detected calcifi ed lesions.13

Informed consent for clinical procedures and research 
protocol was received from all patients studied. The study 
was approved by an institutional review board.

Statistical analysis

Ages are expressed as medians and interquartile ranges. 
Discrete variables were expressed as counts or percentages, 
and compared with a chi-square test for independence or 
Fisher’s exact probability test. Because the data for the 
coronary calcium score did not show a normal distribution, 
the Kruskal–Wallis test was used to determine differences 
among the four coronary arteries in each group. The Wil-
coxon test was used to determine the differences between 
the two arteries in each group. A P value of less than 0.05 
was considered to be statistically signifi cant.

Results

Clinical characteristics of studied patients are shown in 
Table 1. Figure 1 shows the CACS in each group. In Group 
A, CACS in LAD was signifi cantly higher than in the other 
three arteries (median [interquartile range]: LAD 17.0 
[3, 38], RCA 0 [0, 8], LCx 0 [0, 1], LMT 0 [0, 0], P < 0.0001). 
In Group B, CACS in LAD was signifi cantly higher than in 
the other three arteries (median [interquartile range]: LAD 
99 [39, 149], RCA 28 [2, 77], LCx 2 [0, 34], LMT 0 [0, 28], 
P < 0.0001). In Group C, CACS in LAD was signifi cantly 
higher than in the other three arteries (median [interquar-
tile range]: LAD 281 [160, 374], RCA 147 [51, 263], LCx 57 
[9, 140], LMT 23 [0, 93], P < 0.0001). However, in Group D 
CACS was not signifi cantly different between LAD and 
RCA (median [interquartile range] LAD 783 [480, 1003], 
RCA 617 [342, 1120], LCx 251 [095, 577], LMT 76 [0, 208], 
P < 0.0001, LAD vs RCA P = 0.6930).

Figure 2 shows the prevalence of coronary calcium in 
each coronary artery. In Group A, coronary artery calcium 
(CAC) was more frequently found in LAD than in the 
other arteries (LAD 79.4%, RCA 35.2%, LCx 26.2%, LMT 
24.3%, P < 0.0001). In Group B, CAC was more frequently 
found in LAD than in the other arteries (LAD 94.4%, RCA 
78.1%, LCx 52.5%, LMT 45.0%, P < 0.0001). In Group C, 
CAC was more frequently found in LAD than in the other 
arteries (LAD 99.1%, RCA 90.9%, LCx 83.6%, LMT 
60.0%, P < 0.0001). However, in Group D the prevalence 
of CAC was not signifi cantly different among the three 
arteries (LAD 97.7%, RCA 98.7%, and LCx 94.3%; LAD 
vs RCA P > 0.9999, LAD vs LCx P = 0.4435). The preva-
lence of CAC in LMT was lower than in the other arteries 
in each group (P < 0.0001).

Table 1. Clinical characteristics of patients

CACS

1–100 101–400 401–1000 >1000 P

n 267 160 110 87
Age, years 67 [61, 73] 72 [64, 77] 73 [66, 77] 72 [65, 75] <0.0001
Male 162 (60.7%) 98 (61.3%) 72 (65.5%) 60 (69.0%) 0.4818
Angina 213 (79.8%) 120 (75.0%) 79 (71.8%) 60 (69.0%) 0.1393
MI 54 (20.2%) 40 (25.0%) 31 (28.2%) 27 (31.0%) 0.1393
Hypertension 114 (42.7%) 90 (56.3%) 68 (61.8%) 52 (59.8%) 0.0008
Hyperlipidemia 109 (40.8%) 83 (51.9%) 62 (56.4%) 61 (70.1%) <0.0001
Diabetes mellitus 44 (16.5%) 50 (31.3%) 39 (35.5%) 34 (39.1%) <0.0001
Active smoker 74 (27.7%) 54 (33.8%) 37 (33.6%) 34 (39.1%) 0.2016
Obesity 50 (18.7%) 36 (22.5%) 26 (23.6%) 25 (28.7%) 0.2439
CKD 14 (5.2%) 9 (5.6%) 11 (10.0%) 12 (13.8%) 0.0313
Therapy
 Aspirin 60 (22.5%) 34 (21.3%) 25 (22.7%) 22 (25.3%) 0.9124
 Statin 115 (43.1%) 60 (37.5%) 43 (39.1%) 36 (41.4%) 0.6973
 ARB/ACE-I 146 (54.7%) 82 (51.3%) 58 (52.7%) 48 (55.2%) 0.8965
 CCB 115 (43.1%) 65 (40.6%) 50 (45.5%) 42 (48.3%) 0.6745
 BB 37 (13.9%) 18 (11.3%) 17 (15.5%) 16 (18.4%) 0.4620

ACE-I, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BB, β-
blocker; CACS, coronary artery calcium score; CCB, calcium channel blocker; CKD; chronic 
kidney disease; MI, myocardial infarction
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Discussion

Our results showed that atherosclerosis was more prevalent 
in LAD than in the other coronary arteries in patients with 
mild to high CAC, but not in those with very high CAC. 
The CAC provides an accurate estimate of total coronary 
plaque burden,14–16 and has been found to be the most pow-
erful predictor of cardiac events, providing independent 
and incremental information over risk factor-based assess-
ment of the asymptomatic patients.4,5 Histopathological 
studies demonstrate increased atherosclerosis susceptibility 
of the left coronary artery, especially of the left anterior 
descending coronary artery, compared with the right coro-
nary artery.17 Recent angiographic, intravascular, and CT 
studies have also confi rmed these fi ndings.18–20

Several studies show that in the majority of patients, 
CAC was fi rst found to appear in the proximal part of the 
LAD, followed by the right and circumfl ex coronary artery, 
then involving more distal parts and the main stem. During 
follow-up, the changes of CAC did not differ within the 
coronary tree but were related to the typical predilection 
site of coronary atherosclerosis in the proximal left coro-
nary segments. Progression was evenly distributed in the 
right coronary artery, whereas in the left coronary artery it 
was mainly related to the proximal part of the LAD and 
circumfl ex coronary artery.15–18,20,21 However, the precise 
pathogenetic mechanism still remains uncertain. Coronary 
artery hemodynamic studies suggest that differences of 
phasic fl ow, shear stress, and wall stress between LCA and 
RCA may be implicated in their different susceptibility to 
atherosclerosis.22 Our study demonstrates the usefulness of 

Fig. 1. Coronary artery calcium score for each coronary artery. A Group A; B Group B; C Group C; D Group D. LAD, left anterior descending 
artery; RCA, right coronary artery; LCx, left circumfl ex artery; LMT, left main trunk
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topography of coronary calcium by 64-slice CT in predicting 
the natural history of coronary atherosclerosis in patients 
with variable degrees of coronary atherosclerosis.

There are some limitations in our study. First, the CACS 
results may be infl uenced by the overall length of each 
artery and one would expect the LAD to yield the highest 
scores. However, no established method of normalization 
exists. Second, coronary calcifi cation provides only an indi-
rect measure of the extent and severity of coronary artery 
disease, which can only be accurately estimated using inva-
sive techniques. It is well described that calcifi cation repre-
sents only approximately 20% of atherosclerotic plaque 
volume and coronary calcifi cation may not be present in 
early atherosclerotic lesions.23 In conclusion, our results 
show that coronary atherosclerosis is found more frequently 
in LAD than in the other coronary arteries in patients with 
mild to high CAC, but not in those with very high CAC, 
which means that LAD is more susceptible to atherosclero-
sis than the other coronary artery trees.

References

 1. NCEP (2002) Third Report of National Cholesterol Educational 
Program (NCEP) Expert Panel on Detection, Evaluation, and 
Treatment of High Blood Cholesterol in Adults (Adult Treatment 
Panel III) fi nal report. Circulation 106:3143–3421

 2. Rumberger JA, Simons DB, Fitzpatrick LA, Sheedy PF, Schwartz 
RS (1995) Coronary artery calcium area by electron-beam com-
puted tomography and coronary atherosclerotic plaque area. A 
histopathologic correlative study. Circulation 92:2157–2162

 3. Sangiorgi G, Rumberger JA, Severson A, Edwards WD, Gregorie 
J, Fitzpatrick LA, Schwartz RS (1998) Arterial calcifi cation and 
not lumen stenosis is highly correlated with atherosclerotic plaque 
burden in humans: a histologic study of 723 coronary artery seg-
ments using nondecalcifying methodology. J Am Coll Cardiol 
31:126–133

 4. Arad Y, Spadaro LA, Goodman K, Newstein D, Guerci AD (2000) 
Prediction of coronary events with electron beam computed 
tomography. J Am Coll Cardiol 36:1253–1260

 5. Kondos GT, Hoff JA, Sevrukov A, Daviglus ML, Garside DS, 
Devries SS, Chomka EV, Liu K (2003) Electron-beam tomography 
coronary artery calcium and cardiac events: a 37-months follow-up 

Fig. 2. Prevalence of coronary calcium in each coronary artery. A Group A; B Group B; C Group C; D Group D. LAD, left anterior descending 
artery; RCA, right coronary artery; LCx, left circumfl ex artery; LMT, left main trunk



18 

of 5635 initially asymptomatic low- to intermediate-risk adults. 
Circulation 107:2571–2576

 6. White NK, Edwards JE, Dry TJ (1950) The relationship of the 
degree of coronary atherosclerosis with age in men. Circulation 
1:645–654

 7. Ackerman RF, Dry TJ, Edwards JE (1950) Relationship of various 
factors to the degree of coronary atherosclerosis in women. Circu-
lation 1:1345–1354

 8. Mollet NR, Cademartiri F, van Mieghem C, Runza G, McFadden 
EP, Baks T, Serruys PW, Krestin GP, De Feyte PJ (2005) High-
resolution spiral computed tomography coronary angiography in 
patients referred for diagnostic conventional coronary angiogra-
phy. Circulation 112:2318–2323

 9. Leber AW, Knez A, von Ziegler F, Becker A, Nikolaou K, Paul 
S, Wintersperger B, Reiser M, Becker CR, Steinbeck G, Boekste-
gers P (2005) Quantitation of obstructive and nonobstructive coro-
nary lesions by 64-slice computed tomography. J Am Coll Cardiol 
46:147–154

10. Ferencik M, Nieman K, Achenbach S (2006) Noncalcifi ed and 
calcifi ed coronary plaque detection by contrast-enhanced multi-
detector computed tomography: a study of interobserver agree-
ment. J Am Coll Cardiol 47:207–209

11. Noda M, Takagi A, Kuwatsuru R, Mitsuhashi N, Kasanuki H 
(2008) Prognostic signifi cance of multiple-detector computed 
tomography in conjunction with TIMI risk score for patients with 
non-ST elevation acute coronary syndrome. Heart Vessels 23:
161–166

12. Pan NH, Yang HY, Hsieh MH, Chen YJ (2008) Coronary calcium 
score from multislice computed tomography correlates with 
QT dispersion and left ventricular wall thickness. Heart Vessels 
23:155–160

13. Agatston AS, Janowitz WR, Hildner FJ, Zusmer NR, Viamonte 
M Jr, Detrano R (1990) Quantifi cation of coronary artery calcium 
using ultrafast computed tomography. J Am Coll Cardiol 15:827–
832

14. Rumberger JA, Simons DB, Fitzpatrick LA, Sheedy PF, Schwartz 
RS (1995) Coronary artery calcium area by electron-beam com-
puted tomography and coronary atherosclerotic plaque area. A 
histopathologic correlative study. Circulation 92:2157–2162

15. Baumgart D, Schmermund A, Görge G, Haude M, Ge J, Adamzik 
M, Sehnert C, Altmaier K, Grönemeyer D, Seibel R, Erbel R 
(1997) Comparison of electron-beam computed tomography with 
intracoronary ultrasound and coronary angiography for detection 
of coronary atherosclerosis. J Am Coll Cardiol 30:57–64

16. Schmermund A, Baumgart D, Görge G, Seibel R, Grönemeyer D, 
Ge J, Haude M, Rumberger J, Erbel R (1997) Coronary artery 
calcium in acute coronary syndrome: a comparative study of elec-
tron-beam computed tomography, coronary angiography, and 
intracoronary ultrasound in survivors of acute myocardial infarc-
tion and unstable angina. Circulation 96:1461–1469

17. Montenegro MR, Eggen DA (1968) Topography of atherosclerosis 
in the coronary arteries. Lab Invest 18:586–593

18. Halon DA, Sapoznikov D, Lewis BS, Gotsman MS (1983) Local-
ization of lesions in the coronary circulation. Am J Cardiol 
52:921–926

19. Tuzcu EM, Kapadia SR, Tutar E, Ziada KM, Hobbs RE, 
McCarthy PM, Young JB, Nissen SE (2001) High prevalence of 
coronary atherosclerosis in asymptomatic teenagers and young 
adults: evidence from intravascular ultrasound. Circulation 
103:2705–2710

20. Schmermund A, Baumgart D, Möhlenkamp S, Kriener P, Pump 
H, Grönemeyer D, Seibel R, Erbel R (2001) Natural history and 
topographic pattern of progression of coronary calcifi cation in 
symptomatic patients: An electron-beam CT study. Atheroscler 
Thromb Vasc Biol 21:421–426

21. Schmermund A, Möhlenkamp S, Baumgart D, Kriener P, Pump 
H, Grönemeyer D, Seibel R, Erbel R (2000) Usefulness of topog-
raphy of coronary calcium by electron-beam computed tomogra-
phy in predicting the natural history of coronary atherosclerosis. 
Am J Cardiol 86:127–132

22. Chatzizisis YS, Giannoglou GD, Parcharidis GE, Louridas GE 
(2007) Is left coronary system more susceptible to atherosclerosis 
than right? A pathophysiological insight. Int J Cardiol 116:7–13

23. Akram K, Rinehart S, Voros S (2008) Coronary arterial athero-
sclerotic plaque imaging by contrast-enhanced computed tomog-
raphy: Fantasy or reality? J Nucl Cardiol 15:818–829



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


