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A b s t r a c t

We compared the adequacy and accuracy of fine-
needle aspiration (FNA) with core needle aspiration in
a total of 377 patients who underwent both tests.

The adequacy rate for core needle biopsy (82.2%)
was significantly higher than that of FNA (70.3%; P <
.001), but the combined adequacy was significantly
higher than that for either test alone (88.9%; P < .001).
Overall concordance between the tests was 67.9%. In
70 cases, the core was adequate and negative (55
cases) or atypical (15 cases) and the aspirate was
nondiagnostic; in 25 cases, the aspirate was adequate
and negative (15 cases) or atypical (10 cases) and the
core was nondiagnostic. In 21 cases, the FNA diagnosis
was atypical and the core was negative; histologic
follow-up supported the FNA diagnosis in all 14 cases
with resection, of which 9 were malignant, and 8 of the
9 were papillary carcinoma. On review, it seemed that
the core biopsy missed the lesion.

Core needle biopsy has a higher adequacy rate
than FNA but seems less sensitive, especially for
papillary carcinoma. The combination of FNA with
core needle biopsy seems to have the highest adequacy
rate and sensitivity.

Fine-needle aspiration (FNA) is an established test for the
evaluation of thyroid nodules.1-17 However, in some cases,
even repeated aspiration does not yield diagnostic material. In
addition, very scant aspirates of borderline adequacy may be a
source of diagnostic error.18 Core needle biopsy presents an
alternative method to obtain tissue for diagnosis. Although the
method is well studied in other body sites, there are only a few
reports concerning the yield and accuracy of core needle biop-
sy of the thyroid.19-24 While studies comparing FNA and core
needle biopsy exist,19,20,23,24 some of the studies compare the
2 methods on different patients and different lesions.19 Others
compare the results of core needle biopsy primarily in patients
who have had previously nondiagnostic aspirates.20 Some
series are relatively small.21,24 In addition, although some
studies suggest that the core has a lower nondiagnostic rate,19

others suggest it is higher.23,24 Nevertheless, the largest series
(100 patients) suggests that the 2 tests are complementary, and
the adequacy rate is highest with both tests taken together.23

In our centers, the radiologists who perform many of
these thyroid aspirates have been interested in using core nee-
dle biopsies of the thyroid, especially in patients who have had
a previous nondiagnostic aspiration or have a nodule that is
difficult to aspirate. We sought to compare the adequacy rate
and accuracy of FNA and core needle biopsy in patients who
underwent both procedures.

Materials and Methods

All patients who underwent FNA and core needle biopsy
at the Baptist Hospital of Miami, Miami, FL, from September
2000 to December 2006 and at Memorial Regional Hospital,
Broward, FL, during the same time period were identified.
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The indications for core needle biopsy varied during this peri-
od. Initially, core biopsy was performed at the request of the
clinician in cases in which a previous aspirate had been non-
diagnostic (43 patients), and the rate of core biopsy was less
than 5% of all thyroid aspirates. However, with the recogni-
tion that core biopsy increased the adequacy rate while the
complication rate remained low, core biopsy increased to as
much as 63% of all thyroid biopsies in 1 hospital by the end
of the study period.

The diagnoses from these biopsies were reviewed and
compared. In cases in which there was a discrepancy in the
diagnosis, the slides were reviewed and histologic follow-
up pursued.

All aspirates were performed by radiologists under ultra-
sound guidance with immediate evaluation. Between 2 and 12
passes were made using a combination of 25-, 23-, and 21-
gauge needles for the FNA. Direct smears were made in all
cases, and all were alcohol fixed and stained with Papanicolaou
or H&E. If sufficient material was obtained, cell blocks were
also made. At the same sitting and after the FNA, a core needle
biopsy was performed using an 18- or a 20- or 21-gauge needle.
This material was formalin fixed and stained using H&E.

Aspirates and core needle biopsy specimens were classi-
fied as adequate or nondiagnostic. For the purposes of this
study, the original diagnoses were used. To be adequate, all
negative smears had to contain at least 6 groups of epithelial
cells with 10 cells per group.5,17 Cases consisting of over-
whelmingly abundant colloid and fewer cells than this were
classified as a colloid nodule and, for the purposes of this
report, were treated as negative and adequate. Adequacy crite-
ria for core needle biopsies have not been previously defined
and, for the purposes of this study, consisted of the presence
of any identifiable thyroid tissue.

Cases that were adequate were classified as negative,
atypical, “suspicious,” or positive. For the purposes of this
analysis, cases that were atypical, suspicious, or positive were
grouped together.

For cytologic and histologic specimens, specimens
deemed suspicious for a follicular neoplasm were hypercellu-
lar and predominantly arranged in microfollicles. Colloid was
scarce, and often the cells were crowded and overlapped and
showed nuclear size and outline variation and hyperchromatic
chromatin. We prefer to designate this group of cases as sus-
picious rather than positive for a follicular neoplasm as some
other centers do because it is not always possible to distin-
guish nodules from hyperplastic lesions from those of neo-
plasms, and some of our clinicians may misinterpret the word
positive to mean malignant (even with the specific designation
listed directly afterward). However, this is essentially a
semantic change because the patients are treated the same as
if they had been given a diagnosis positive for a follicular neo-
plasm (ie, they underwent surgery).

Specimens deemed suspicious for a Hürthle cell neo-
plasm contained a monomorphous population of Hürthle
cells, which were often small, uniform, and dyshesive.

Specimens diagnosed as atypical, papillary carcinoma
cannot be ruled out, most often had only 1 or 2 groups of cells
with enlarged crowded nuclei, pale chromatin, and rare
grooves. Nuclear inclusions were typically not identified.

Specimens diagnosed as suspicious for papillary carcino-
ma had cells with the aforementioned features as well as
intranuclear inclusions but were hypocellular, poorly pre-
served, or complicated by other features (such as Hürthle cell
change) that did not allow a definitive diagnosis to be made.

For the purposes of this study, accuracy was determined
only for cases in which a subsequent resection was available
for use as a “gold standard.” Because this represented only
16% of all cases (although 51% of all atypical, suspicious, and
positive cases), an overall accuracy is not reported. Instead,
the accuracy of the 2 techniques is compared within specific
diagnostic categories as described subsequently.

Categorical analysis was done using a 2-tailed Fisher
exact test.

Results

A total of 377 cases were reviewed. The cases involved 301
women and 76 men with ages ranging from 14 to 86 years
(median, 52 years). For 373 patients, the aspirate and the core
were performed at the same time, and 4 had the aspirate first and
the core needle biopsy second. The cores were all 20 or 21 gauge
except for 6 cases of 18-gauge cores. All consisted of a single
pass. The only reported complication from core needle biopsy
was a large hematoma that did not require hospitalization.

The overall results are summarized in ❚Table 1❚. A total of
62 patients (16.4%) had subsequent resections. This included
a total of 32 malignancies in 31 patients, including 14 papil-
lary carcinomas, 9 follicular variants of papillary carcinoma, 2
follicular carcinomas, 1 medullary carcinoma, 1 anaplastic
carcinoma, 1 spindle cell carcinoma, not otherwise specified,
2 lymphomas, and 2 metastatic renal cell carcinomas. One
patient had follicular and papillary carcinomas. Although we
were often able to see a biopsy tract at the time of resection,
in no case were we unable to make a diagnosis for the nodule.
In the entire series, there were no false-positive diagnoses. In
addition, there were no cases in which both the aspirate and
core biopsy specimen yielded a false-negative result, although
only 3 patients with a possible false-negative result underwent
resection. However, there were false-negative diagnoses on
aspiration and core specimens as detailed subsequently.

The adequacy rate for core needle biopsy (82.2%) was
significantly higher than that of FNA (70.3%; P < .001), but
the combined adequacy was significantly higher than that for
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either test alone (88.9%; P < .001). Overall concordance
between the 2 tests was 67.9%. In 70 cases, the core was ade-
quate and negative (55 cases) or atypical (15 cases) and the
aspirate was nondiagnostic; in 25 cases the aspirate was ade-
quate and negative (15 cases) or atypical (10 cases) and the
core was nondiagnostic.

The majority (56/110 [50.9%]) of all atypical, suspicious,
and positive cases had follow-up resection for comparison.
There were 21 cases in which the FNA was atypical and the
core was negative; histologic follow-up supported the FNA
diagnosis in all 14 cases with resection, 9 of which were
malignant, and 8 of the 9 were papillary carcinoma. On
review, it seemed that the core biopsy missed the lesion.

There were 5 cases in which the core needle biopsy spec-
imen was atypical and the FNA specimen negative; resection
in 1 case supported the core needle biopsy diagnosis and
showed a papillary carcinoma. In a second case, a resection
only showed hyperplasia with microfollicular areas that were
present in the core needle biopsy specimen.

There were 10 cases in which the FNA specimen was
atypical, suspicious, or positive and the core specimen was
nondiagnostic. Resection in 5 cases revealed 1 follicular vari-
ant of papillary carcinoma, 1 medullary carcinoma, and 3 fol-
licular adenomas. There were 15 cases in which the core nee-
dle biopsy diagnosis was atypical, suspicious, or positive and
the FNA diagnosis was nondiagnostic. Resection in 4 cases
with follow-up showed 1 follicular variant of papillary carci-
noma, 2 follicular adenomas, and 1 hyperplastic nodule. The
hyperplastic nodule had a microfollicular architecture that was
present in the resection and core needle biopsy specimens.

Discussion

The goal of this study was simple. We wanted to compare
the yield and accuracy of FNA with core needle biopsy of the
thyroid. Although FNA is an excellent test and remains the
gold standard, it is increasingly apparent that the size of the

lesions that are being aspirated continues to decrease,25 which
makes obtaining an adequate sample increasingly difficult.
Our results suggest that core needle biopsy is a safe and effec-
tive way to increase the yield of thyroid biopsy.

The cases reported herein represent a subset of all thyroid
biopsies performed at our institutions, and as such they may
not be representative of the results of FNA or core needle
biopsy of all thyroid nodules. However, not all thyroid nodules
are suitable for core needle biopsy, and it is up to the radiolo-
gist to decide whether he or she feels comfortable aspirating a
particular lesion, and different radiologists have different lev-
els of enthusiasm for the technique. As a result, the adequacy
and accuracy of FNA reported herein may not reflect the ade-
quacy of FNA of all thyroid lesions. Indeed, the adequacy rate
for FNA alone in the present study (70.3%) is lower than in
many previously published series, including our own.26 In
fact, some lesions in this series underwent core biopsy specif-
ically at the request of the clinician because the original aspi-
rate was nondiagnostic. This suggests that the cases in this
series may be harder to aspirate than those reported in other
series of thyroid nodules in which only aspiration was per-
formed. Finally, in every case, the FNA was performed before
the biopsy, and this may have compromised the material that
could be obtained at core needle biopsy. Nevertheless, keep-
ing these possibilities in mind, the data we present represent a
direct comparison of the 2 techniques on the same nodules
performed at the same setting in the vast majority of cases.

Overall, our results with core needle biopsy are similar to
those reported by others.19,20,23 The results of core needle
biopsy are generally concordant with those of FNA. In the
present study, the adequacy rate for core needle biopsy was
higher than that for FNA, but the adequacy rate for the com-
bination of tests was highest. This supports the conclusion of
other authors that the 2 tests are complementary.23

Interestingly, in the cases with follow-up, it seemed that
there were issues of accuracy with the core needle biopsy. In
15 cases, the core needle biopsy seemed to miss the lesion of

❚Table 1❚
Distribution of Thyroid Biopsy Diagnoses

Biopsy Diagnosis

No. (%) of Cases No. of Cases  
Fine-Needle Aspiration Core No. of Cases With Follow-up With Malignancy

Nondiagnostic Nondiagnostic 42 2 (5) 0
Nondiagnostic Negative 55 1 (2) 0
Nondiagnostic Atypical, “suspicious,” or positive 15 4 (27) 1
Negative Nondiagnostic 15 0 (0) 0
Negative Negative 155 3 (1.9) 0
Negative Atypical, suspicious, or positive 5 2 (40) 1
Atypical, suspicious, or positive Nondiagnostic 10 5 (50) 2
Atypical, suspicious, or positive Negative 21 14 (67) 9
Atypical, suspicious, or positive Atypical, suspicious, or positive 59 31 (53) 18
Total 377 62 (16.4) 31 D
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interest and, instead, showed benign thyroid tissue. On review,
it was not possible to determine how the pathologist would be
able to tell the core had hit a benign lesion or missed the true
lesion. To date, no criteria have been suggested for adequacy
for core needle biopsy specimens. These results suggest that
cellularity would be a poor measure of adequacy because
these cases all had plenty of material. Instead, we have used
the phrase “to the extent that the material is representative of
the underlying lesion, the findings would be consistent with a
benign thyroid nodule,” emphasizing the fact that the adequa-
cy of sampling can be determined only by the operator per-
forming the biopsy.

On the other hand, other authors have emphasized that
poor specimen quality, in terms of cellularity and preservation,
may be the underlying root cause of misdiagnoses in FNA of
the thyroid.18 These authors have emphasized increased super-
vision and training of those who perform aspiration and have
reported an increase in accuracy with these interventions,
although at a cost of nearly quadrupling their nondiagnostic
rate.27 Although this is one way to address this issue, it is
unclear if clinicians will accept such an increase in nondiag-
nostic aspirates. In addition, similar efforts have previously
been tried at our institution, without as much success as
reported by these authors.27 Also, it remains perfectly clear to
all who perform these tests that there are some nodules that
remain difficult to obtain high-quality aspirates from, even
with experienced operators. Core needle biopsy offers an
alternative method that may be more effective in improving
the accuracy of diagnosis of these challenging nodules, espe-
cially in centers that may not be able to dedicate the resources
or have the volume, experience, or expertise to consistently
obtain high adequacy and accuracy rates for aspiration alone.
Indeed, it is our opinion, and the results of this study support
it, that the cases in which it is difficult to obtain an adequate
diagnosis with an aspirate are not the same as those in which
it is difficult to obtain an adequate diagnosis with a core. That
is, in many cases, the difficulty in obtaining adequate materi-
al rests with the lesion itself, not necessarily with the skill of
the operator. Trying a different technique, such as core needle
biopsy, seems to be a more effective strategy to try to obtain
adequate material from a nodule that is difficult to aspirate,
rather than simply trying harder with a technique that simply
may not be very effective in a particular case.

Previous studies have noted a low but increased incidence
of bleeding complications associated with core needle biop-
sy.20,23 None of these complications resulted in the need for
hospitalization. In our present study, the only complication
reported was a large hematoma, which also did not require
hospitalization. Although the incidence of bleeding and
hematoma with core needle biopsy may be higher than with
FNA, there is no question that the number of passes needed is
much fewer. Our radiologists may take as many as 12 passes

at a nodule with a fine needle to get diagnostic tissue. In con-
trast, the core needle biopsy was always only 1 pass.

Overall, our results suggest that there may be a role for
core needle biopsy in the assessment of thyroid nodules, espe-
cially as those nodules become increasingly smaller and more
difficult to assess. Although the technique may not be neces-
sary or appropriate in all settings, in settings in which
increased education and training have failed to improve the
adequacy and accuracy of aspiration alone, core needle biop-
sy offers an alternative technique to improve the performance
of thyroid biopsy. Although the adequacy of core needle biop-
sy is greater than that of FNA, the combination of the 2 tests
has the highest adequacy. In addition, core needle biopsy is
not as sensitive a test as FNA, and the combination of the 2
tests has the greatest usefulness.

From the Departments of Pathology, 1Baptist Hospital of Miami,
Miami; and 2Memorial Regional Hospital, Broward, FL.

Address reprint requests to Dr Renshaw: Dept of Pathology,
Baptist Hospital of Miami, 8900 N. Kendall Dr, Miami, FL 33176.

Acknowledgment: We thank Ana Maria Agrusa, BSED, for
excellent technical assistance.

References
1. Gharib H. Fine-needle aspiration biopsy of thyroid nodules:

advantages, limitations and effect. Mayo Clin Proc.
1994;69:44-49.

2. Boey J, Hsu C, Collins RJ. False-negative errors in fine-needle
aspiration biopsy of dominant thyroid nodules: a prospective
follow-up study. World J Surg. 1986;10:623-630.

3. McHenry CR, Walfish PG, Rosen IB. Non-diagnostic fine
needle aspiration biopsy: a dilemma in management of nodular
thyroid disease. Am Surg. 1993;59:415-419.

4. Gharib H, Goellner JR. Fine-needle aspiration biopsy of the
thyroid. Ann Intern Med. 1993;118:282-289.

5. Grant CS, Hay ID, Gough IR, et al. Long term follow up of
patients with benign thyroid fine needle aspiration cytologic
diagnoses. Surgery. 1989;106:980-986.

6. Cusick EL, MacIntosh CA, Krukowski ZH, et al. Management
of isolated thyroid swellings: a prospective six year study of fine
needle aspiration cytology in diagnosis. Br J Med.
1990;301:318-321.

7. de los Santos ET, Keyhani-Rofagha S, Cunningham JJ, et al.
Cystic thyroid nodules: the dilemma of malignant lesions.
Arch Intern Med. 1990;150:1422-1427.

8. Gharib H, Goellner JR, Johnson DA. Fine-needle aspiration
cytology of the thyroid: a 12-year experience with 11,000
biopsies. Clin Lab Med. 1993;13:699-709.

9. Hamburger JI, Hussain M. Semiquantitative criteria for fine-
needle biopsy diagnosis: reduced false negative diagnoses.
Diagn Cytopathol. 1988;4:14-17.

10. Baloch ZW, Tam D, Langer J, et al. Ultrasound-guided fine-
needle aspiration biopsy of the thyroid: role of on-site
assessment and multiple cytologic preparations. Diagn
Cytopathol. 2000;23:425-429.

11. Hall TL, Layfield LJ, Phillipe A, et al. Sources of diagnostic
error in fine needle aspiration of the thyroid. Cancer.
1989;63:718-725.

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/128/3/370/1760021 by guest on 09 April 2024



374 Am J Clin Pathol 2007;128:370-374
374 DOI: 10.1309/07TL3V58337TXHMC

© American Society for Clinical Pathology

Renshaw and Pinnar / THYROID FNA AND CORE NEEDLE BIOPSY

12. Silverman JF, West RL, Larkin EW, et al. The role of fine-
needle aspiration biopsy in the rapid diagnosis and
management of thyroid neoplasm. Cancer. 1986;57:1164-
1170.

13. Hawkins F, Bellido D, Bernal C, et al. Fine needle aspiration
biopsy in the diagnosis of thyroid cancer and thyroid disease.
Cancer. 1987;59:1206-1209.

14. Caraway NP, Sneige N, Samaan NA. Diagnostic pitfalls in
thyroid fine-needle aspiration: a review of 394 cases. Diagn
Cytopathol. 1993;9:345-350.

15. Khafagi F, Wright G, Castles H, et al. Screening for thyroid
malignancy: the role of fine-needle biopsy. Med J Aust.
1988;149:302-307.

16. Altavilla G, Pascale M, Nenci I. Fine needle aspiration
cytology of thyroid gland diseases. Acta Cytol. 1990;34:251-
256.

17. Goellner JR, Gharib H, Grant CS, et al. Fine needle aspiration
cytology of the thyroid, 1980-1986. Acta Cytol. 1987;31:587-
590.

18. Raab SS, Vrbin CM, Grzybicki DM, et al. Errors in thyroid
gland fine needle aspiration. Am J Clin Pathol. 2006;125:873-
882.

19. Harvey JN, Parker D, De P, et al. Sonographically guided core
biopsy in the assessment of thyroid nodules. J Clin Ultrasound.
2005;33:57-62.

20. Screaton NJ, Berman LH, Grant JW. US-guided core-needle
biopsy of the thyroid gland. Radiology. 2003;226:827-832.

21. Pisani T, Bononi M, Nagar C, et al. Fine needle aspiration 
and core needle biopsy techniques in the diagnosis of nodular
thyroid pathologies. Anticancer Res. 2000;20:3843-3847.

22. Taki S, Kakuda K, Kakuma K, et al. Thyroid nodules:
evaluation with US-guided core biopsy with an automated
biopsy gun. Radiology. 1997;202:874-877.

23. Liu Q, Castelli M, Gattuso P, et al. Simultaneous fine-needle
aspiration and core-needle biopsy of thyroid nodules. Am Surg.
1995;61:628-632.

24. Silverman JF, West RL, Finley JL, et al. Fine-needle aspiration
versus large-needle biopsy or cutting biopsy in evaluation of
thyroid nodules. Diagn Cytopathol. 1986;2:25-30.

25. Renshaw AA. Papillary carcinoma of the thyroid ≤1.0 cm:
rarely incidental or occult any more. Cancer. 2005;105:217-
219.

26. Renshaw AA. Accuracy of thyroid fine-needle aspiration
using receiver operator characteristic curves. Am J Clin Pathol.
2001;116:477-482.

27. Raab SS, Grzybicki DM, Sudilovsky D, et al. Effectiveness of
Toyota process redesign in reducing thyroid gland fine-needle
aspiration error. Am J Clin Pathol. 2006;126:585-592.

D
ow

nloaded from
 https://academ

ic.oup.com
/ajcp/article/128/3/370/1760021 by guest on 09 April 2024



First and Only FDA Cleared 
Digital Cytology System

Make a Greater Impact on Cervical Cancer  
with the Advanced Technology of the  
Genius™ Digital Diagnostics System

Empower Your Genius With Ours

Genius™ Review Station

Genius™ Cervical AI

Genius™ Digital Imager

Click or Scan  
to discover more

ADS-04159-001 Rev 001 © 2024 Hologic, Inc. All rights reserved. Hologic, Genius, and associated logos are trademarks and/
or registered trademarks of Hologic, Inc. and/or its subsidiaries in the United States and/or other countries. This information 
is intended for medical professionals in the U.S. and other markets and is not intended as a product solicitation or promotion 
where such activities are prohibited. Because Hologic materials are distributed through websites, podcasts and tradeshows, it 
is not always possible to control where such materials appear. For specific information on what products are available for sale 
in a particular country, please contact your Hologic representative or write to diagnostic.solutions@hologic.com.

https://www.hologic.com/hologic-products/cytology/genius-digital-diagnostics-system?&utm_source=pdf&utm_medium=pdf_attachment&utm_campaign=genius&utm_content=feb_2024_genius_pdfprint_ads


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


