© Springer Science+Business Media, LLC 2011

Abdominal

Imaging

Abdom Imaging (2011)
DOI: 10.1007/s00261-011-9784-z

Esophageal cancer characterization with

pneumo-64-MDCT

Marina Ulla,' Ernestina Maria José Gentile,’ Demetrio Cavadas,? Ezequiel Levy Yeyati,’
Laura Frank,' Javier lthurralde Argerich,? Ricardo Garcia Ménaco'

"Department of Radiology, Hospital Italiano, Universidad de Buenos Aires, Gascon 450, Buenos Aires, Argentina
2Department of Surgery, Hospital Italiano, Universidad de Buenos Aires, Buenos Aires, Argentina

Abstract

Early diagnosis and accurate staging of esophageal can-
cer are both essential for therapeutic strategy planning.
Endoscopic ultrasound, CT, and positron emission
tomography have all been used in the preoperative
staging of esophageal cancer separately or in various
combinations. Each imaging method has its strengths
and weaknesses. Depiction of the tumor’s anatomic
location conditions the surgical strategy. Endoscopic
ultrasound and PET have important advantages but
neither provides information for surgical planning. CT
scans have some limitations for hollow organ assessment
in the absence of lumen distension, since the organ wall
may be collapsed. Therefore, optimal esophageal dis-
tension could be very useful to overcome these limita-
tions. This potential drawback is crucial at the level of
the GE junction, a typically difficult region to evaluate.
In order to optimize tumor visualization in the esopha-
geal wall and in the GE junction, we developed a tech-
nique named pneumo-64-MDCT. We achieve maximum
lumen distension, which better highlights the thickened
areas in relation to the normal esophageal wall. At the
present time, we have performed 200 studies with this
technique and it proved useful, safe and accurate to
identify esophageal wall thickening and to stage esoph-
ageal cancer. The additional stomach distension led to an
adequate definition of both the upper and lower borders
of the lesion in tumors located in the GE junction, which
in turn was helpful to design the surgical approach.

Key words: Esophagus—Cancer—64-MDCT—
Characterization—Surgery

Correspondence to: Marina Ulla; email: marina.ulla@hospitalitali-
ano.org.ar

Published online: 14 August 2011

Fig. 1. Drawing showing the 14F Foley tube introduced
trans-orally. CM, cricopharyngeal muscle; FT, Foley tube.

Esophageal cancer is the seventh leading cause of cancer
deaths worldwide. While squamous cell carcinoma is the
most prevalent histology internationally, adenocarci-
noma of the distal esophagus accounts for nearly 50% of
cases in developed countries due to the differences in the
etiologic factors such as gastroesophageal reflux disease
and obesity that predominate [1-3]. While surgery is the
mainstay of treatment of this disease, the utilization of
chemoradiation, either used postoperatively or neoadju-
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Fig. 2. Alternatives for distension. A Suboptimal distension mal. C Optimal gastro-esophageal distension with Pn64MDCT.
with oral contrast agents. B Distension with effervescent The double arrow shows how the wall thickening measurement
granules shows better distension than A, but it is still subopti- is modified according to the degree of distension.
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Fig. 3. Lesion
characterization. A Lung
window curved MPR. B Soft
window curved MPR. C
Magnification of image B
showing the longitudinal
extension of wall thickening.
D Axial image showing the
transverse measurement of
the lesion.
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vantly, has become a standard practice in the United
States [4—6].

Despite the importance of pretreatment staging, no
single test or combination of tests for staging esophageal
cancer have been accepted as the standard of care [7, §].

Conventional endoscopy (CE) is the established pri-
mary diagnostic investigation. Its strengths are thatitis a
simple diagnostic and available method, and it has low
cost and is of rapid evaluation. Its weaknesses are that it
is an invasive method, inaccurate for staging, or char-
acterizing the lesion. High grade stenoses are difficult to
be overcome by endoscopy [9, 10].

Barium studies (BS) are conventionally used; they
share some advantages of CE adding evaluation of the
long axis of the esophagus. However, BS is not a
diagnostic method and also is inaccurate for staging
[11, 12].

Endoscopic ultrasound (EUS) has been found to be
the most accurate imaging modality for local T staging
and loco regional lymphadenopathy, with a T staging
accuracy of 75%—85% and N stage accuracy of 65%—75%
[13-16]. However, EUS is unable to detect distant
metastases, which obviously is the most important factor
in determining when a cancer will be resectable at surgery
and it provides no information for surgical planning.
Another weakness of the method is the inability of cur-
rent probes to cross-stenotic tumors [17].

Positron emission tomography (PET) scan has been
more recently used in staging esophageal cancer. Exam-
ining biologic function by examining the uptake of glu-
cose PET has the strength to evaluate both locoregional
and distant spread of tumor [18-20]. PET weaknesses are
its low availability and also lack of information for
surgical planning [21].

Conventional CT is a simple, available, and a rapid
evaluation method. It has been the first staging method
used for staging esophageal cancer; with high accuracy
for the detection of liver metastases but poor ability to
accurately detect T4 disease because of local invasion or
N1 local lymph node spread [7, 14, 22]. Conventional CT
weakness for hollow organ assessment is that in the ab-
sence of lumen distension the organ wall may be col-
lapsed [23].

Technique

In order to optimize tumor visualization in the esopha-
geal wall and in the GE junction and to give information
to the surgeon for the surgical approach, we developed a
technique named pneumo-64-MDCT (Pn64MDCT) [24].

It consists in the transorally or transnasally intro-
duction of a Foley catheter under local spray anesthesia.
We settled it right below the cricopharyngeal muscles;
continuous CO, is supplied and sustained during the
acquisition with a pressure between 10 and 20 mmHG
(Fig. 1). We achieve maximum lumen distension, which

Fig. 4. Drawing showing Siewert classification. AC = ana-
tomical cardia.

would better highlight the thickened areas in relation to
the normal esophageal wall.

There are other well-known alternatives for esopha-
geal and gastric lumen distension such as oral contrast
agents or effervescent granules, but may be suboptimal
due to contrast rapid transit, therefore, the required
esophageal distension is not always achieved [25, 26].
Oral contrast enhancement may generate confusing
images, with the same density as the tumor [22, 23].
Moreover, when wall thickening is quantified it can be
distorted by the degree of lumen distension (Fig. 2).

At the present time, we have performed approxi-
mately 200 studies with this technique, demonstrating
that the distension obtained was optimal in all cases. The
additional stomach distension led to an adequate defi-
nition of both the upper and lower borders of the lesion
in tumors located in the GE junction. Accordingly, sur-
geons find it useful to design the surgical approach and
accurate to identify esophageal wall thickening [27].

Post-processing technique
First step

Multiplanar reconstructions (MPR) and curved MPR
are performed with different window settings in order to
characterize the lesion. Also, a description of shape and
location of the lesion as well as measurements of size and
wall thickening are done (Fig. 3).

It is important for radiologists to become familiar and
include in their reports the Siewert classification which is
used by surgeons, endoscopists, and pathologists. It
clearly specifies the subtype of GE junction adenocarci-
noma (Fig. 4). Type I corresponds to adenocarcinoma of



D

Fig. 5. Siewert type | adenocarcinoma. A Coronal MPR with
soft tissue window showing an adenocarcinoma of the distal
esophagus. B Coronal MPR with soft tissue window showing
the surgical plan in red (total esophagectomy with partial gas-

the distal esophagus (Fig. 5), type Il is a true adenocar-
cinoma of the cardia (Fig. 6), and type III is the sub-
cardial adenocarcinoma (Fig. 7).

The utilization of chemoradiation, either used post-
operatively or neoadjuvantly has become a standard of
practice in the United States. Neoadjuvancy reduces the
disease and improves the results of the radical surgery
and long term survival rate [4—6]. In such cases, the use of
pneumo-64-MDCT may be useful to compare the effi-
cacy of pre-surgical treatment (Fig. 8).

Second step

Staging criteria for esophageal cancer include: depth of
local invasion, regional and distant lymph node
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trectomy). C Open specimen. D Sagittal MPR with soft tissue
window. E 3D reconstruction with bone window. F Coronal MPR
showing the reference of the virtual endoscopy image. G Virtual
endoscopy. White and black arrows show the lesion.

involvement, and distant metastases. Therefore, at this
step, evaluation of periesophageal fat stranding (Fig. 9),
detection of lymph nodes (Fig. 10), and extraesophageal
disease (Fig. 11) were performed. With good distension
of the organ, MPR permits an improved characterization
of the perivisceral extension of the tumor into the sur-
rounding fat and the adjacent organs.

Third step

At this step, 3D reconstructions with different window
settings (surface-shaded and transparent mode similar to
the images obtained in single- and double-contrast bar-
ium studies) are done (Fig. 12). These images are easy-to-
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Fig. 6. Siewert type Il adenocarcinoma. A Coronal MPR
with soft tissue window showing an adenocarcinoma at the
GE junction with cardia infiltration. B Coronal MPR with soft
tissue window showing the surgical plan in red (total esoph-

understand and allow visualization of the pathology.
Information regarding, panoramic and longitudinal ex-
tent of esophageal tumors may be obtained.

Fourth step

In this last step, we virtually introduce inside the
esophagus lumen and generate endoluminal views that
show the lesion morphology.

Virtual endoscopy images provide a view of the tu-
mor from the back (Fig. 13). Complete or severe lumen
occlusions do not represent an obstacle. With the virtual
endoscopy tool, complete rotations can be performed
and the cavity can be fully examined. It is also possible to
navigate inside diverticula. At the same time, the relation
to anatomic structures located outside the surface is
continuously maintained and displayed in reference to
the position of the viewed segment. Therefore, tumor site
is accurately determined.

agectomy and gastrectomy). C Open specimen. D Virtual
endoscopy. E Axial image showing the reference of the virtual
endoscopy image. F 3D reconstruction with transparency
window. White arrows show the lesion.

This combined interpretation of 2D axial and MPR
images may provide enhanced diagnostic capability to
stage cancers not only in the esophagus and stomach,
also in other organs including the colon, pancreas, and
biliary tree [27-33].

A CT drawback is that it cannot effectively differen-
tiate paraesophageal nontumoral infiltration from tumor
infiltration into adventitia and cannot exactly determine
adjacent organ invasion [7, 9-14].

For the N stage, CT cannot differentiate benign
causes of enlargement from metastatic tumor. In addi-
tion, enlarged lymph nodes adjacent to an esophageal
cancer may not be detected because they are inseparable
from the primary lesion [34].

In the case of exophytic malignant narrowing imped-
ing the passage of the endoscope and in the cases of pa-
tients not amenable for endoscopy, there is a need for a
noninvasive method for characterizing endoluminal tu-
mors, for grading the stenosis, and visualizing the rest of
the esophagus and the stomach beyond the stricture [17].
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Fig. 7. Siewerttype lll adenocarcinoma. A Coronal MPR with
soft tissue window showing a subcardial adenocarcinoma. B
Coronal MPR with soft tissue window showing the surgical
planification in red painted (partial esophagectomy and total

Another application of pneumo-64-MCT may be
evaluation of the stomach pathology due to the optimal
gastric distension (Fig. 14).

Although pneumo-64-MDCT showed the presence of
asymmetric thickening of the wall in most of the tumors
tested, we did not compare the thickening observed on
CT with the surgical specimen. This analysis is underway
and will result in a forthcoming publication.

gastrectomy). C Sagittal MPR with soft tissue window. D Open
specimen. E 3D reconstruction with transparency window. F 3D
reconstruction with bone window. G Magnification of image A.
H Virtual endoscopy. White arrows show the lesion.

In conclusion, pneumo-64-MDCT provides key
information for therapeutic strategy due to the addi-
tional gastric distension. It helps to define both upper
and lower borders of tumors located in the GE transition
zone. It can be considered a useful and non-invasive
imaging technique for evaluating esophageal and GE
junction wall thickening and extraesophageal disease in a
single examination.
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<« Fig. 8. Usefulness of Pn64MDCT in the evaluation of the
response to neoadjuvancy. A MPR with soft window showing
the thickening of esophageal wall before chemo and radio-
therapy. B Same patient, showing markedly reduced thick-
ening of esophageal wall after chemo and radiotherapy. White
arrows show the lesion.

Fig. 9. Evaluation of periesophageal fat stranding. White
arrow shows the extension of lesion compromising the peri-
esophageal fat.
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Fig. 10. Lymph node detection. A Axial image showing a retroperitoneal lymphadenopathy next to the aorta. B and C Axial and
coronal image showing a mediastinum lymphadenopathy next to the esophagus. White arrows show the lymphadenopathy.

Fig. 11. Extraesophageal
disease. A and B Coronal
and axial MIP showing lung
distant metastases. C and D
Axial images showing liver
distant metastases.
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Fig. 12. 3D reconstructions. A Transparency window image. B Bone window reconstruction. C Bone window reconstruction
showing the anatomical detail and relationship of the tumor to tracheo-bronchial structures.

Fig. 13. Virtual endoscopy.
A Virtual endoscopy view of
the esophagus depicting the
endoluminal vegetation and
stenosis. B Sagittal image
showing the reference of the
virtual endoscopy image.

C Virtual endoscopy view
from the stomach, crossing
the stenosis depicting the
endoluminal vegetation.

D Sagittal image showing the
reference of the virtual
endoscopy image.




References

1.

2.

Enzinger PC, Mayer RJ (2003) Esophageal cancer. N Engl J] Med
349(23):2241-2252

Jemal A, Siegel R, Ward E, Murray T (2007) Cancer statistics,
2007. CA Cancer J Clin 57:43-66

. Chow WH, Blot WJ, Vaughan TL, et al. (1998) Body mass index

and risk of adenocarcinomas of the esophagus and gastric cardia.
J Natl Cancer Inst 90(2):150-155

. Gebski V, Burmeister B, Smithers BM, et al. (2007) Survival ben-

efits from neoadjuvant chemoradiotherapy or chemotherapy in
oesophageal carcinoma: a meta-analysis. Lancet Oncol 8(3):226—
234

. Stahl M, Walz MK, Stuschke M, et al. (2009) Phase III comparison

of preoperative chemotherapy compared with chemoradiotherapy
in patients with locally advanced adenocarcinoma of the esophag-
ogastric junction. J Clin Oncol 27(6):851-856

. Berger AC, Farma J, Scott WJ, et al. (2005) Complete response to

neoadjuvant chemoradiotherapy in esophageal carcinoma is asso-
ciated with significantly improved survival. J Clin Oncol 23:4330-
4337

. Chandawarkar RY, Kakegawa T, Fujita H (1996) Comparative

analysis of imaging modalities in the preoperative assessment of
nodal metastases in esophageal cancer. J Surg Oncol 61:214-217

. Pfau PR, Perlman SB, Stanko P, et al. (2007) The role and clinical

value of EUS in a multimodality esophageal carcinoma staging
program with CT and positron emission tomography. Gastrointest
Endosc 65:377-384

. Kumbasar B (2002) Carcinoma of esophagus: radiologic diagnosis

and staging. Eur J Radiol 42:170-180

. Onbas O, Eroglu A, Kantarci M, et al. (2006) Preoperative staging

of esophageal carcinoma with multidetector CT and virtual
endoscopy. Eur J Radiol 57:90-95

11.

12.

13.

14.

15.

19.

20.

M. Ulla et al.: Esophageal cancer characterization

Fig. 14. Advanced gastric
cancer located in the major
gastric curvature. A Coronal
MPR with soft tissue window.
B and C 3D reconstruction
with transparency and bone
window. D Virtual endoscopy
view.

Abdalla EK, Pisters PW (2004) Staging and preoperative evaluation
of upper gastrointestinal malignancies. Semin Oncol 31:513-529
Rogers LF (1999) Bye-bye barium? Am J Roentgenol AJR
172(5):1179

Ginsberg G, Fleisher D (2002) Esophageal tumors. In: Feldman M,
Friedman L, Sleisenger M (eds) Sleisenger and Fordtran’s gastro-
intestinal and liver disease: pathophysiology, diagnosis, and man-
agement. Philadelphia: WB Saunders, pp 647-674

Romagnuolo J, Scott J, Hawes RH, et al. (2002) Helical CT versus
EUS with fine needle aspiration for celiac nodal assessment in
patients with esophageal cancer. Gastrointest Endosc 55:648-654
Mallery S, Van Dam J (2000) EUS in the evaluation of esophageal
carcinoma. Gastrointest Endosc 52:S6-S11

. Rosch T (1995) Endosonographic staging of esophageal cancer: a

review of literature results. Gastrointest Endosc Clin North Am
5:537-547

. Rasanen JV, Sihvo EI, Knuuti MJ, et al. (2003) Prospective anal-

ysis of accuracy of positron emission tomography, computed
tomography, and endoscopic ultrasonography in staging of ade-
nocarcinoma of the esophagus and the esophagogastric junction.
Ann Surg Oncol 10:954-960

. Lerut T, Flamen P, Ectors N, et al. (2000) Histopathologic vali-

dation of lymph node staging with FDG-PET scan in cancer of the
esophagus and gastroesophageal junction: a prospective study
based on primary surgery with extensive lymphadenectomy. Ann
Surg 232:743-751

Kato H, Miyazaki T, Nakajima M, et al. (2005) The incremental
effect of positron emission tomography on diagnostic accuracy in
the initial staging of esophageal carcinoma. Cancer 103:148-156
Liberale G, Van Laethem JL, Gay F, et al. (2004) The role of PET
scan in the preoperative management of oesophageal cancer. Eur J
Surg Oncol 30:942-947



21.

22.

23.

24.

25.

26.

27.

28.

. Ulla et al.: Esophageal cancer characterization

Sihvo EI, Rasanen JV, Knuuti MJ, et al. (2004) Adenocarcinoma of
the esophagus and the esophagogastric junction: positron emission
tomography improves staging and prediction of survival in distant
but not locoregional disease. J Gastrointest Surg 8:988-996
Mazzeo S, Caramella D, Gennai A, et al. (2004) Multidetector CT
and virtual endoscopy in the evaluation of the esophagus. Abdom
Imaging 29:2-8

Kim AY, Kim HJ, Ha HK (2005) Gastric cancer by multidetector
row CT: preoperative staging. Abdom Imaging 30(4):465-472
Ulla M, Cavadas D, Muioz I, et al. (2010) Esophageal cancer:
pneumo-64-MDCT. Abdom Imaging 35(4):383-389

Carrascosa P, Capunay C, Lopez Martin, et al. (2008) Esophageal
stenosis; three dimensional multidetector CT and virtual endos-
copy. Abdom Imaging 34(1):19-25

Thompson WM (1997) Esophageal carcinoma. Abdom Imaging
22:138-142

Filippone A, Ambrosini R, Fuschi M, et al. (2004) Preoperative T
and N staging of colorectal cancer: accuracy of contrast-enhanced
multi-detector row CT colonography-initial experience. Radiology
231:83-90

Brugel M, Link TM, Rummeny EJ, et al. (2004) Assessment of
vascular invasion in pancreatic head cancer with multislice spiral
CT: value of multiplanar reconstructions. Eur Radiol 14:1188-1195

29.

30.

31.

32.

33.

34.

Itoh S, Ikeda M, Ota T, et al. (2003) Assessment of the pancreatic
and intrapancreatic bile ducts using 0.5-mm collimation and mul-
tiplanar reformatted images in multislice CT. Eur Radiol 13:277—
285

Quarticelli T, Scardapane A, Memeo M, et al. (2004) Multidetector
CT assessment of postgastrectomy patients. Radiol Med (Torino)
107:317-324

Ba-Ssalemah A, Zacherl J, Noebauer-Huhmann IM, et al. (2009)
Dedicated multi-detector CT of the esophagus: spectrum of dis-
eases. Abdom Imaging 34(1):3-18

Kim YN, Choi D, Kim SH, et al. (2009) Gastric cancer staging at
isotropic MDCT including coronal and sagittal MRP images:
endoscopically diagnosed early vs. advanced gastric cancer. Abdom
Imaging 34(1):26-34

Tamm EP, Balachandran A, Bhosale P, et al. (2009) Update on 3D
and multiplanar MDCT in the assessment of biliary and pancreatic
pathology. Abdom Imaging 34(1):64-74

Flamen P, Lerut T, Haustermans K, et al. (2004) Position of pos-
itron emission tomography and other imaging diagnostic modalities
in esophageal cancer. Q J Nucl Med Mol Imaging 48:96-108



	Esophageal cancer characterization with pneumo-64-MDCT
	Abstract
	Technique
	Post-processing technique
	First step
	Second step
	Third step
	Fourth step

	References



<<
  /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
  /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 149
  /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 0.40
    /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 149
  /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 0.40
    /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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


