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Abstract

of the lesion were calculated.

the treatment or judging the prognosis in infarction.

Background: To study the rules that apparent diffusion coefficient (ADC) changes with time and space in cerebral
infarction, and to provide the evidence in defining the infarction stages.

Methods: 117 work-ups in 98 patients with cerebral infarction (12 hyperacute, 43 acute, 29 subacute, 10 steady,
and 23 chronic infarctions) were imaged with both conventional MRI and diffusion weighted imaging. The average
ADC values, the relative ADC (rADC) values, and the ADC values or rADC values from the center to the periphery

Results: The average ADC values and the rADC values of hyperacute and acute infarction lesion depressed
obviously. rADC values in hyperacute and acute stage was minimized, and increased progressively as time passed
and appeared as “pseudonormal” values in approximately 8 to 14 days. Thereafter, rADC values became greater
than normal in chronic stage. There was positive correlation between rADC values and time (P < 0.01). The ADC
values and the rADC values in hyperacute and acute lesions had gradient signs that these lesions increased from
the center to the periphery. The ADC values and the rADC values in subacute lesions had adverse gradient signs
that these lesions decreased from the center to the periphery.

Conclusion: The ADC values of infarction lesions have evolution rules with time and space. The evolution rules
with time and those in space can be helpful to decide the clinical stage, and to provide the evidence in guiding

Background

Brain infarction leads to high mortality and disability
[1]. The post-infarction treatments available were largely
dependent on the timing after infarction to determine
the stages of brain damage [2]. The fast and accurate
radiological diagnosis could provide important reference
in judging the timing and development stages of brain
infarction. In recent years, the diffusion weighted ima-
ging (DWI) based on echo planar imaging (EPI) has
emerged to be applicable in early diagnosis of brain
infarction [3-9]. The present study investigated the
changes of apparent diffusion coefficient (ADC) and
relative ADC (rADC) values in different timing points
after brain infarction as well as different brain regions to
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understand if ADC value could be instructive in clinical
diagnosis of brain infarction progression and treatment.

Methods

Clinical data

98 cases (55 male, 43 female, ages 41-76 years with an
average of 65) of brain infarction patients were diag-
nosed and verified with radiology data. 117 MRI and
DWI examinations were performed: 12 hyperacute
(< 6 hours post brain infarction), 43 acute (7-24 hours),
29 subacute (2-7 days), 10 steady (8-14 days), and 23
chronic (> 15 days) infarctions. The ethics approval was
obtained by Taizhou Medical college committee of clini-
cal research, and written form approvals were obtained
from patients.
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MRI and DWI scanning

Siemens NOVUS 1.5 superconducting MR scanning sys-
tem was used. Routine MRI was firstly used to define
T1IW1 and T2W1: T1W1 was using spin echo
sequences (SE) with TR/TE of 350 ms/8 ms; T2W1 was
using turbo spin echo sequences (TSE) with TR/TE =
2500 ms/9 ms; the acquisition matrix is 218 x 256. For
DWT scanning, single time activated SE-EPI sequences
was used with following parameters: TR3300 ms, TE94
ms, acquisition matrix 128 x 128, FOV 230 mm x 230
mm, with diffusion gradient in x, y and z dimensions,
and acquire images at b = 0 and 1000; the ADC pictures
were automatically built. All scanning sections were 7
mm thick with 2 mm distance to each other.

Image analysis

Four regions of interest (ROI) were selected from cen-
tral, near central, near edge, edge of infracted areas on
ADC figures according to TIW1 and T2W1, with 5 pix-
els for each ROI to compute the average ADC value of
the whole infracted region. The rADC value is given by:
rADC = (average ADC value in infracted side/average
ADC value in heath side) x 100%. Sulcus and ventricle
were avoided in ADV value measurement.

Statistics

The statistics were performed with SPSS12.0 software. A
significant difference was considered when P < 0.01 in T
test.

Results

The average ADC and rADC in brain infracted regions
change with time

The average ADC values in brain infracted area and con-
tralateral (unaffected) areas as well as the average rADC
values from 117 scanning were shown in table 1. The
results suggested in the super acute and acute cases the
average ADC values significantly decreased and is lower
than the contralateral side (Figure 1); The average rADC
values were 58% and 66% for super acute and acute cases,
respectively, without significant difference (P > 0.01). In
subacute cases, the average ADC and rADC values were

Table 1 ADC and rADC value in different time points
after brain infraction

Time phase Number of ADC rADC value (x+s)
cases valuen (%)

superacute(< 6 12 30~63 58 + 6.75

h)

acute(7~24 h) 43 49~78 66 + 536

subacute(2~7 d) 29 60~90 79 + 4.83

steady (8~14d) 10 87~108 100 £ 543

chronic (> 15d) 28 110~219 174 + 3347
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Figure 1 1-3 were taken from one super acute case patient, 4
hours after brain infarction. 1 showed the T2W1 image, which
failed to diagnose the infracted region; 2 showed DWI images, with
clear infracted region in basal ganglia; 3 is ADC image, showing
lower ADC value in infracted region. 4 is acute case 7 hours after
infarction, with lower ADC value in the center of infracted region.

higher in compared to hyper acute and acute cases
(P < 0.01), with the average rADC value of 79%. The ADC
value in the infracted area came back to normal range,
showing the “false normal” phenomenon. In the chronic
cases the average ADC values in infracted regions were
higher than the contralateral side, with an average rADC
value of 174%; both values were significant different from
other three time periods (P < 0.01) (Table 1, Figure 2).

rADC value

superacul acute subacufe steady chronic

Figure 2 rADC values (%) change in different time period after

brain infarction.
.
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The ADC and rADC values vary within brain infracted
region

In the infracted region of 12 super acute and 43 acute
cases, the ADC and rADC values were unevenly distrib-
uted; they increase from the center to the edge, forming
a “gradient” (Figure 1); for example, the average rADC
value in the center is 61%, which was 78% in the edge.
In contrast to this, the 29 subacute cases showed
reversed gradient - that is, the ADC and rADC values
decreased from center to the edge regions, which were
85% and 66%, respectively.

Discussion

DWI is currently the only imaging method to investigate
diffusion activities of water molecules in vivo; ADC
reflects the diffusion speed of water molecules, and the
fast diffusion of water molecules could be revealed with
a larger ADC value with lower signals of DWI images.
Therefore the changes of ADC value could reflect the
water molecule diffusion status in post brain infarction
periods [8,10-12]. In superacute and acute brain infarc-
tion periods, the slowdown of water molecule diffusion
could be explained by the cellular edema: following
ischemia, the outflow of intracellular potassium ions and
the inflow of calcium, sodium as well as water caused
the swelling of the cells. The water molecules inside the
cells were however bounded by cell membrane and
organelles, and therefore diffuse much slower, causing
the lower ADC values. Because of the relative balance in
total amount of water in the acute phase after brain
infarction, T2W1 often show no change even that the
ADC value decreased, as found in 12 super acute cases
in present manuscript - which suggested that the accu-
racy of using ADV value in diagnosis of brain infracted
regions is 100% in our hand. This cannot be reach in
routine MRI images. To normalize the ADC value and
eliminate the individual differences, the present study
measured the ADC value in the contralateral side to
compute the rADC value [13,14], which could be useful
in comparative studies, even among individuals across
countries.

In present study we showed that the average ADC and
rADC value change with time period post-brain infarc-
tion, which is caused by pathophysiological changes fol-
lowing brain damages. In superacute and acute cases the
rADC reached the lowest point, and began to increase
in subacute cases, and appeared to be “normal” between
10-14 days after brain infarction happened. This could
be explained by two possibilities: first, vessel-sourced
edema caused injury to endothelial cells 5-6 hours after
brain infarction, and exacerbated in subacute phase,
leading to enhanced permeability of blood brain barrier,
and increased movement of many molecules including
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water molecules in extracellular spaces; second, the cell
membrane broken and released intracellular water mole-
cules [15]. In chronic phase the infracted brain tissues
liquidize and were replaced by cerebrospinal fluid,
which has a free movement of water molecules and the
high ADC value when compared with brain tissues,
leading to a rADC value more than 100%. Given the
fact the ADC and rADC values vary during the post
brain infarction period, we suggest that the combined
analysis of ADC, rADC and routine MRI images could
be important and useful in clinical diagnosis of the pro-
gression after brain infarction.

The other interesting point is the spatial distribution of
ADC and rADC values within infracted region. In super-
acute and acute cases ADC values increase from the cen-
ter to the side areas, suggesting that the decreases of
ADC values could reflect the severity of the tissue
damage. The surrounding regions of brain infarction area
were considered to be plastic and could be re-perfused in
proper conditions, or infracted if untreated [16]. The gra-
dient of ADC value thus provided a chance to diagnose
the surrounding sensitive regions, to follow the efficacy
of treatment and prediction of the recovery. In subacute
phase the reversed gradient suggested the liquidation of
infracted tissues from the center, and brought the
increased ADC value. The “false normal” phenomena
would appear in the late phase of subacute patients, and
during this period the reperfusion could not save the
brain tissue from necrosis. Moreover, this would point
the possibility to use ADC values to predict the recovery
into normal tissue or final degeneration after the inter-
vention in patients with brain infraction [17].

Conclusion

In summary, the present study showed that in brain
infracted regions the ADC and rADC values change
both temporally and spatially, reflecting the progression
of infarction and tissue damage severity. The adoption
of these values in clinical diagnosis and treatment of
brain infarction patients could be helpful and
instructive.

Acknowledgements
The study was supported by Taizhou Shujiang Scientific funding 6284.

Authors’ contributions

all authors participated in the design of the experiment; JMS provided the
funding and analyzed the data; all authors participated in the writing of the
manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 28 July 2010 Accepted: 6 January 2011
Published: 6 January 2011



Shen et al. BMIC Medical Imaging 2011, 11:2
http://www.biomedcentral.com/1471-2342/11/2

References

1. Pantano P, Totaro P, Raz E: Cerebrovascular diseases. Neurol Sci 2008,
29(Suppl 3):314-318.

2. Venketasubramanian N, Chang HM, Chan BP: Update in the management
of stroke. Ann Acad Med Singapore 2002, 31:717-720, quiz 721.

3. Yanaka K, Shirai S, Kimura H, Kamezaki T, Matsumura A, Nose T: Clinical
application of diffusion-weighted magnetic resonance imaging to
intracranial disorders. Neurol Med Chir (Tokyo) 1995, 35:648-654.

4. Maldjian JA, Grossman RI: Future applications of DWI in MS. J Neurol Sci
2001, 186(Suppl 1):55-57.

5. Schaefer PW, Copen WA, Lev MH, Gonzalez RG: Diffusion-weighted
imaging in acute stroke. Neuroimaging Clin N Am 2005, 15:503-530, ix-x.

6. Warach S, Gaa J, Siewert B, Wielopolski P, Edelman RR: Acute human stroke
studied by whole brain echo planar diffusion-weighted magnetic
resonance imaging. Ann Neurol 1995, 37:231-241.

7. Warach S, Chien D, Li W, Ronthal M, Edelman RR: Fast magnetic resonance
diffusion-weighted imaging of acute human stroke. Neurology 1992,
42:1717-1723.

8. Schlaug G, Siewert B, Benfield A, Edelman RR, Warach S: Time course of
the apparent diffusion coefficient (ADC) abnormality in human stroke.
Neurology 1997, 49:113-119.

9. Weber J, Mattle HP, Heid O, Remonda L, Schroth G: Diffusion-weighted
imaging in ischaemic stroke: a follow-up study. Neuroradiology 2000,
42:184-191.

10.  Srivastava AK, Mehrotra G, Bhargava SK, Agarwal S, Tripathi RP: Studies on
the time course of apparent diffusion coefficient and signal intensities
on T2- and diffusion-weighted MR Imaging in acute cerebral ischemic
stroke. J Med Phys 2008, 33:162-170.

11, Lansberg MG, Thijs VN, O'Brien MW, Ali JO, de Crespigny AJ, Tong DC,
Moseley ME, Albers GW: Evolution of apparent diffusion coefficient,
diffusion-weighted, and T2-weighted signal intensity of acute stroke.
AINR Am J Neuroradiol 2001, 22:637-644.

12. Roberts TP, Rowley HA: Diffusion weighted magnetic resonance imaging
in stroke. Eur J Radiol 2003, 45:185-194.

13. Sotak CH: The role of diffusion tensor imaging in the evaluation of
ischemic brain injury - a review. NMR Biomed 2002, 15:561-569.

14.  Schwamm LH, Koroshetz WJ, Sorensen AG, Wang B, Copen WA, Budzik R,
Rordorf G, Buonanno FS, Schaefer PW, Gonzalez RG: Time course of lesion
development in patients with acute stroke: serial diffusion- and
hemodynamic-weighted magnetic resonance imaging. Stroke 1998,
29:2268-2276.

15. Matsumoto K, Lo EH, Pierce AR, Wei H, Garrido L, Kowall NW: Role of
vasogenic edema and tissue cavitation in ischemic evolution on
diffusion-weighted imaging: comparison with multiparameter MR and
immunohistochemistry. AJNR Am J Neuroradiol 1995, 16:1107-1115.

16. Na DG, Thijs VN, Albers GW, Moseley ME, Marks MP: Diffusion-weighted
MR imaging in acute ischemia: value of apparent diffusion coefficient
and signal intensity thresholds in predicting tissue at risk and final
infarct size. AJINR Am J Neuroradiol 2004, 25:1331-1336.

17. Taleb M, Lovblad KO, El-Koussy M, Guzman R, Bassetti C, Oswald H,
Remonda L, Schroth G: Reperfusion demonstrated by ADC mapping after
intra-arterial thrombolysis for human ischemic stroke confirmed by
cerebral angiography. Neuroradiology 2001, 43:591-594.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2342/11/2/prepub

doi:10.1186/1471-2342-11-2

Cite this article as: Shen et al: The use of MRI apparent diffusion
coefficient (ADC) in monitoring the development of brain infarction.
BMC Medical Imaging 2011 11:2.

Page 4 of 4

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

e Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolMed Central



http://www.ncbi.nlm.nih.gov/pubmed/18941721?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12520824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12520824?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7566397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7566397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7566397?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11334991?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16360586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16360586?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7847864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7847864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7847864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1513459?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1513459?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9222178?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9222178?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10772139?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10772139?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19893711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19893711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19893711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19893711?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11290470?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11290470?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12595102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12595102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12489102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12489102?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9804633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9804633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9804633?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7639135?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7639135?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7639135?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7639135?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15466327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15466327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15466327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15466327?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11512594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11512594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11512594?dopt=Abstract
http://www.biomedcentral.com/1471-2342/11/2/prepub

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Clinical data
	MRI and DWI scanning
	Image analysis
	Statistics

	Results
	The average ADC and rADC in brain infracted regions change with time

	Discussion
	Conclusion
	Acknowledgements
	Authors' contributions
	Competing interests
	References
	Pre-publication history


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /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 0.76
    /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 300
  /GrayImageMinResolutionPolicy /Warning
  /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 0.76
    /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 1200
  /MonoImageMinResolutionPolicy /Warning
  /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

  /CreateJDFFile 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 (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


