Breast Cancer Res Treat (2010) 124:717-721
DOI 10.1007/s10549-010-1144-0

INVITED COMMENTARY

Additional findings at preoperative MRI: a simple golden

rule for a complex problem?

Francesco Sardanelli

Received: 7 August 2010/ Accepted: 18 August 2010/ Published online: 29 August 2010

© Springer Science+Business Media, LLC. 2010

Preoperative magnetic resonance imaging (MRI) is a hot
topic, a complex problem which probably will remain
unresolved for several years.

The starting point is the great body of evidence for the
higher sensitivity of MRI compared with mammography
and ultrasonography (US) in detecting malignant lesions in
the breast harboring the index cancer [1] and in the con-
tralateral breast [2]. However, the discussion about
advantages [3] and disadvantages [4] is challenging [5].

Potential advantages of preoperative MRI can be sum-
marized as follows:

1. better short-term patient outcome (reduced re-excision
rate; reduced amount of removed tissue due to a
tailored surgical strategy);

2. better mid-term patient outcome (reduced rate of
ipsilateral local recurrence and contralateral cancer);

3. better long-term patient outcome (longer disease-free
and overall survival); and

4. better psychological patient status due to the use of the
most sensitive tool for local staging.

However, none of these potential advantages have been
clearly demonstrated by high-level studies, i.e., by a large
multi-institutional randomized controlled trial (RCT). On
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the other side, drawbacks of preoperative MRI can be
outlined as follows:

1. overtreatment due to false positive MRI findings;
overdiagnosis and overtreatment of malignant addi-
tional lesions which could have been cured by
radiotherapy and/or systemic adjuvant chemotherapy
or hormone therapy;

3. delay in definition of surgical strategy due to difficult
managing of MRI additional findings, especially those
visible only at MRI, hence requiring an MR-guided
needle biopsy and/or localization; and

4. increase in patient anxiety due to treatment delay and/
or uncertainties related to the interpretation and
management of additional findings.

Obviously, advantages and disadvantages can be mixed
in variable combinations. The problem is hard because we
have in our hands a technique surely being the best option
for evaluating ipsilateral disease extent and possible con-
tralateral cancers but we are not sure that, using this
technique, we have a better treatment for our patients. We
could have a worse (i.e., an avoidable more aggressive)
treatment. Moreover, patients know that MRI is highly
sensitive and self-referred presentation is possible.

Looking at the secondary evidence, meta-analyses found
a rate of more aggressive surgery for true positive MRI
findings of 11.1% for the ipsilateral breast [1] and 4.1% for
the contralateral breast [2]. The rate of MRI-induced ipsi-
lateral wider surgical treatment should be compared with
the rate of positive margins after breast conserving treat-
ment (BCT), reported to be from 20 to 40% or more, and
that of local recurrences after BCT, usually considered
from 5 to 10% at 10 years and reported about 9% at
20 years. The rate of MRI-induced contralateral surgery for
synchronous cancer should be compared with 0.5-1%
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annual risk of contralateral breast cancer in women with a
previous history of breast cancer [3]. Notably, only ipsi-
lateral recurrences or contralateral cancers which would
have appeared in the first years after a conservative treat-
ment might be avoided by preoperative MRI. Thus, we
obtain a relatively balanced result for the contralateral
breast: 3-4% of MRI-detected contralateral cancers versus
2-3% cumulative rate of expected contralateral cancers.
Conversely, we have an 11% of MRI-induced wider ipsi-
lateral surgery versus and only 2-3% of cumulative rate of
expected ipsilateral recurrences [3].

As a consequence, the risk of overdiagnosis and over-
treatment by preoperative MRI is probable at least for the
ipsilateral breast. However, we must consider that: (a) the
rate of MRI-detected ipsilateral and contralateral cancers is
probably overestimated due to the fact that preoperative
MRI has been performed in non-consecutive (selected)
patients with a probable higher likelihood of these lesions;
(b) a publication bias can be hypothesized; (c) ipsilateral
and/or contralateral overtreatment could be compensated
by the reduction of additional surgical interventions needed
to achieve free margins; and (d) considering the role of
radiation and systemic therapy, a patient-based perspective
should evaluate the combined effect on both breasts. This
last point means that MRI could determine an unnecessary
ipsilateral excision but also anticipate the diagnosis of a
contralateral cancer—or vice versa—avoiding the future
second cancer event. For an individual patient, preopera-
tive MRI may determine a spectrum of possibilities from a
bilateral advantage to no change of treatment planning to a
bilateral overtreatment [3]. Finally, if preoperative MRI
would be demonstrated to increase disease-free or overall
survival, then overdiagnosis and overtreatment would
change in simple diagnosis and treatment. However, this is
beyond the current strategic horizon.

A shared consensus was recently reached by an inter-
disciplinary working group promoted by the European
Society of Breast Cancer Specialists (EUSOMA) in con-
sidering the following four indications for preoperative
MRI [5]:

1. patients newly diagnosed with an invasive lobular
cancer;

2. patients at high risk for breast cancer;

3. patients under 60 years of age with discrepancy in
size >1 cm between mammography and US with
expected impact on treatment decision; and

4. patients eligible for partial breast irradiation on the
basis of clinical breast examination and conventional
imaging.

My personal view is that other two groups of women
could be considered for preoperative MRI [3]:
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5. women with mammographically heterogeneously or
extremely dense breast and

6. women with a multifocal or multicentric or bilateral
cancer already diagnosed at conventional imaging.

The indication concerning invasive lobular cancer is in
agreement with the study recently published by Mann et al.
in this journal [6]. With the limitation of a retrospective
design, they demonstrated a significant reduction in the re-
excision rate in the women who did undergo preoperative
MRI (9%) versus those who did not (27%) without any
increase either of mastectomy rate (48% vs. 59%) or mean
time to final pathology (40 vs. 44 days, respectively) [6].
Thus, the paradigm is inverted showing the possibility to
use MRI preoperatively with the aim to reduce the
aggressiveness of surgical treatment.

However, all nonrandomized studies on this matter have
intrinsic bias and limitations. This is true also for other
retrospective studies which reported results in favor [7] or
partially in favor [8] of preoperative MRI as well as for
retrospective studies which reported results against [9-11]
preoperative MRI. Two interesting small studies from a
Japanese group showed important advantages of a surgical
approach precisely tailored on the basis of preoperative
MRI performed in supine surgical position. In one non-
randomized study [12], they demonstrated significantly
reduced excision area and additional excision rate com-
pared to US-guided dye application in the surgical treat-
ment of invasive ductal carcinomas after neoadjuvant
chemotherapy. In a second study [13], they randomized 52
patients with localized ductal carcinoma in situ: 24 of them
received breast conserving surgery (BCS) using projection
and reproduction techniques of surgical position breast
MRI; 28 of them underwent conventional prone-position
breast MRI and BCS using mammography-guided hook-
wire. Average volume of the pathologic specimens in the
new technique group was significantly smaller than that in
the conventional BCS group (27.5 cm® vs. 57.6 cm’) while
the positive margin rate was significantly lower (12.5% vs.
39.3%, respectively). These experiences indicate that a
precise MRI-based tailored BCS is the way for the future,
as is shown also by a recent research on US navigation of
breast MRI volumes acquired in supine position [14]. The
key point is the translation of three-dimensional (3D)
information from the MR room to the operating theatre.

Preoperative MRI is a typical matter which should be
solved by means of large RCTs. This is due to the fact that
this use of breast MRI is not for a simple diagnosis (we are
already aware of the index cancer). It may seem a paradox,
but preoperative MRI is a kind of screening looking for
other cancers than the index one. If the results of preop-
erative MRI impact on treatment, then this diagnostic tool
should be regarded as a therapy.
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Few months ago, the results of the COMICE trial came
to publication [15]. The investigators enrolled more than
1,800 women with a newly diagnosed breast cancer ran-
domized into two groups, with (n = 816) and without
(n = 807) preoperative MRI. The reoperation rate (primary
end-point) was 19% in both groups; the total mastectomy
rate was 13% versus 9%, respectively. These results are
important. They show the possible consequences of a
suboptimal use of preoperative MRI. Several limitations of
the study have been already discussed [16]. Importantly,
the investigators faced a very slow enrollment by a large
number of centers, with many of them enrolling less than
4-5 patients/year, only 2-3 randomized to MRI. The
results show no systematic use of needle biopsy and
localization (including MR-guided procedures), with many
cases of changed treatment due to unverified false positive
findings. Regarding the initial surgical treatment in the
MRI arm, the investigators say: “Of the 58 patients, who
underwent a mastectomy, 32 had an additional biopsy, 11
did not have a biopsy, and data were unavailable for the
remaining 15 patients. Of the 16 patients who underwent an
avoidable mastectomy, three did and six did not have a
biopsy, and data are missing for the remaining seven
patients” [15].

In this large RCT, the management of MRI additional
findings has been a key point. In this perspective, an expert
use of second look targeted US is essential. This requires
not only to be familiar with (supine) breast US but also
with (prone) breast MRI as well as with the different lesion
locations at the two imaging techniques. Six recent studies
reported percentages of US correlate for initially MR-
detected findings variable from 46 to 82% [17-22]. Pooling
their results, we have a total of 1,208 findings, 759 of them
with a US correlate (63%). While the mean malignancy
rate is 27% (range, 22-29%), that of lesions with a US
correlate is 32%, (range, 27-36%), and that of lesion
without a US correlate is 18% (range, 10-28%), showing a
variability of results probably depending also on the local
experience and expertise for targeted US examination.
Thus, MR-guided procedures are necessary only in a
minority of cases, those where targeted US fails to find the
MRI finding. However, the rate of malignancy of MRI
findings without US correlate does not go below 10% also
when the rate of US detection reaches 82% [17].

In this context, in the current issue of this journal, Elshof
et al. [23] report their experience on 690 consecutive
patients with 698 pathology-proven index cancers planned
for BCT based on clinical examination and conventional
imaging who underwent preoperative breast MRI. MRI
additional findings were prospectively managed without
using MR-guided procedures. They defined additional
findings located within a 3-cm 3D space including the
index tumor as “multifocal”, those located outside that

space as “multicentric”, and those in the other breast as
contralateral. Multifocal findings were not sent to targeted
US, and these findings typically led to BCS with larger
excision to include the additional findings. Multicentric and
contralateral findings were sent to targeted US. If they were
found, then needle biopsy was performed. If malignant
disease was confirmed over a region too large to allow
cosmetically acceptable conserving treatment, then mas-
tectomy was planned. The key rule of this approach is as
follows: If pathology proof could not be obtained (i.e., if
targeted US failed to find the lesion), then the therapy plan
was not changed and follow-up was advised.

At preoperative MRI, 141 additional findings were
detected in 121/690 patients (18%). MRI additional find-
ings without pathology proof—named unidentified bright
objects (UBOs) by the authors—were found in 81/690
patients (12%). Importantly, of 141 additional findings, 44
multicentric and contralateral findings (31%) were fol-
lowed up at least with conventional imaging (40 of them
being MRI BI-RADS 3). The median follow-up was
55 months (range, 22—-103 months). In none of the patients
these findings turned out to be detected as suspicious and
confirmed to be malignant (only four additional findings
were lost to follow-up). Multifocal lesions were signifi-
cantly more often malignant than multicentric and contra-
lateral lesions.

This approach resulted in a rate of change of surgical
planning inferior to 10%, composed of mastectomy for 24
breasts in 23/690 patients (3.3%), wider ipsilateral exci-
sions in 40/690 patients (5.8%), and contralateral excision
in 3/690 (0.4%). Of 40 wider ipsilateral excisions, 32
(80%) were pathologically confirmed after surgery.

This experience contains a golden rule and a possible
misleading message, the latter already acknowledged by
the authors. The golden rule is: Do not convert a BCS to
mastectomy on the basis of MRI additional finding(s) not
pathologically verified to be malignant. The possible mis-
leading message is: The use of MR-guidance is not nec-
essary in the preoperative setting.

To perform mastectomy or contralateral surgery for
MRI additional findings without needle biopsy verification
of malignancy should be regarded as malpractice. More-
over, MR-guided biopsy should be integrated in clinical
practice as it was for needle biopsy under stereotactic
guidance. A large experience in MR-guided biopsy is
reported in the literature, including a large prospective
multi-institutional study of 538 lesions [24], many recent
single-center experiences [25-31], also evaluating prob-
lems and limitations [32-35], as well as the results of a
multidisciplinary consensus meeting on the use of vacuum-
assisted MR-guided biopsy [36]. The mean time needed for
an MR-guided procedure is not different than that of a
stereotactic biopsy in the film-screen era: about 45 min
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[37]. Using MR-guidance, the rate of unnecessary ipsilat-
eral wider excisions reported by Elshof et al. [23]—8/40
(20%)—-could have been drastically reduced. Also MR-
guidance has limitations and some findings can be difficult
or impossible to be reached. In these cases, the golden rule
by Elshof et al. should be applied. Notably, the application
of this rule demonstrated that multicentric and contralateral
findings without US correlate were not detected as malig-
nant at follow-up. However, we do not know how many of
them were benign and how many of them were malignant
but cured by radiation or systemic therapy.

The general recommendations of the EUSOMA inter-
disciplinary working group still appear to be valid:

1. irrespective of whether the clinical team routinely uses
preoperative MRI or not, women newly diagnosed
with breast cancer should always be informed of the
potential risks and benefits of preoperative MRI if this
is under consideration before therapys;

2. results of preoperative MRI should be interpreted
taking into account clinical breast examination as well
as mammography and US (whenever mammography
and US are indicated);

3. MRI findings with impact on patient treatment should
be verified by percutaneous biopsy whenever possible;

4. lesions visible on MRI alone require MR-guidance for
needle biopsy with pathological assessment and, if
needed, presurgical localization, implying the avail-
ability of specialized equipment and personnel;

5. the total treatment delay due to preoperative MRI and
possible workup should be no longer than 1 month;
and

6. possible changes in therapeutic planning resulting
from the findings of preoperative MRI should be
decided by a multidisciplinary team [5].

At any rate, the use of preoperative MRI remains an
open issue and high-quality research using the patient’s
outcome as primary end-point is still warranted.

References

1. Houssami N, Ciatto S, Macaskill P et al (2008) Accuracy and
surgical impact of magnetic resonance imaging in breast cancer
staging: systematic review and meta-analysis in detection of
multifocal and multicentric cancer. J Clin Oncol 26:3248-3258

2. Brennan ME, Houssami N, Lord S et al (2009) Magnetic reso-
nance imaging screening of the contralateral breast in women
with newly diagnosed breast cancer: systematic review and meta-
analysis of incremental cancer detection and impact on surgical
management. J Clin Oncol 27(33):5640-5649

3. Sardanelli F (2010) Overview of the role of pre-operative breast
MRI in the absence of evidence on patient outcomes. Breast
19:3-6

@ Springer

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

. Solin LJ (2010) Counterview: pre-operative breast MRI (mag-

netic resonance imaging) is not recommended for all patients
with newly diagnosed breast cancer. Breast 19:7-9

. Sardanelli F, Boetes C, Borisch B et al (2010) Magnetic reso-

nance imaging of the breast: recommendations from the EUSO-
MA working group. Eur J Cancer 46:1296-1316

. Mann RM, Loo CE, Wobbes T et al (2010) The impact of pre-

operative breast MRI on the re-excision rate in invasive lobular
carcinoma of the breast. Breast Cancer Res Treat 119:415-422

. Fischer U, Zachariae O, Baum F, von Heyden D, Funke M,

Liersch T (2004) The influence of preoperative MRI of the
breasts on recurrence rate in patients with breast cancer. Eur
Radiol 14:1725-1731

. Pengel KE, Loo CE, Teertstra HJ et al (2009) The impact of

preoperative MRI on breast-conserving surgery of invasive can-
cer: a comparative cohort study. Breast Cancer Res Treat
116:161-169

. Solin LJ, Orel SG, Hwang WT, Harris EE, Schnall MD (2008)

Relationship of breast magnetic resonance imaging to outcome
after breast-conservation treatment with radiation for women with
early-stage invasive breast carcinoma or ductal carcinoma in situ.
J Clin Oncol 26:386-391

Hwang N, Schiller DE, Crystal P, Maki E, McCready DR (2009)
Magnetic resonance imaging in the planning of initial lumpec-
tomy for invasive breast carcinoma: its effect on ipsilateral breast
tumor recurrence after breast-conservation therapy. Ann Surg
Oncol 16:3000-3009

Bleicher RJ, Ciocca RM, Egleston BL et al (2009) Association of
routine pretreatment magnetic resonance imaging with time to
surgery, mastectomy rate, and margin status. J Am Coll Surg
209:180-187

Nakamura R, Nagashima T, Sakakibara M et al (2008) Breast-
conserving surgery using supine magnetic resonance imaging in
breast cancer patients receiving neoadjuvant chemotherapy.
Breast 17:245-251

Sakakibara M, Nagashima T, Sangai T et al (2008) Breast-con-
serving surgery using projection and reproduction techniques of
surgical-position breast MRI in patients with ductal carcinoma in
situ of the breast. ] Am Coll Surg 207:62—-68

Alderliesten T, Loo C, Paape A et al (2010) On the feasibility of
MRI-guided navigation to demarcate breast cancer for breast-
conserving surgery. Med Phys 37:2617-2626

. Turnbull L, Brown S, Harvey I et al (2010) Comparative effec-

tiveness of MRI in breast cancer (COMICE) trial: a randomised
controlled trial. Lancet 375:563-571

Morris EA (2010) Should we dispense with preoperative breast
MRI? Lancet 375:528-530

Linda A, Zuiani C, Londero V, Bazzocchi M (2008) Outcome of
initially only magnetic resonance mammography-detected find-
ings with and without correlate at second-look sonography: dis-
tribution according to patient history of breast cancer and lesion
size. Breast 17:5-57

Demartini WB, Eby PR, Peacock S, Lehman CD (2009) Utility of
targeted sonography for breast lesions that were suspicious on
MRI. AJR Am J Roentgenol 192:1128-1134

Destounis S, Arieno A, Somerville PA et al (2009) Community-
based practice experience of unsuspected breast magnetic reso-
nance imaging abnormalities evaluated with second-look sonog-
raphy. J Ultrasound Med 28:1337-1346

Meissnitzer M, Dershaw DD, Lee CH, Morris EA (2009) Tar-
geted ultrasound of the breast in women with abnormal MRI
findings for whom biopsy has been recommended. AJR Am J
Roentgenol 193:1025-1029

Abe H, Schmidt RA, Shah RN et al (2010) MR-directed (“Sec-
ond-Look”) ultrasound examination for breast lesions detected



Breast Cancer Res Treat (2010) 124:717-721

721

22.

23.

24.

25.

26.

217.

28.

29.

initially on MRI: MR and sonographic findings. AJR Am J
Roentgenol 194:370-377

Carbognin G, Girardi V, Calciolari C et al (2010) Utility of
second-look ultrasound in the management of incidental
enhancing lesions detected by breast MR imaging. Radiol Med.
doi:10.1007/s11547-010-0561-9

Elshof LE, Rutgers EJ, Deurloo EE et al (2010) A practical
approach to manage additional lesions at preoperative breast MRI
in patients eligible for breast conserving therapy: results. Breast
Cancer Res Treat. doi:10.1007/s10549-010-1064-z

Perlet C, Heywang-Kobrunner SH, Heinig A et al (2006) Mag-
netic resonance-guided, vacuum-assisted breast biopsy: results
from a European multicenter study of 538 lesions. Cancer 106:
982-990

Tozaki M, Yamashiro N, Suzuki T et al (2009) MR-guided
vacuum-assisted breast biopsy: is it an essential technique? Breast
Cancer 16:121-125

Han BK, Schnall MD, Orel SG, Rosen M (2008) Outcome of
MRI-guided breast biopsy. AJR Am J Roentgenol 191:
1798-1804

El Khouli RH, Macura KJ, Barker PB et al (2009) MRI-guided
vacuum-assisted breast biopsy: a phantom and patient evaluation
of targeting accuracy. J] Magn Reson Imaging 30:424-429

Li J, Dershaw DD, Lee CH, Kaplan J, Morris EA (2009) MRI
follow-up after concordant, histologically benign diagnosis of
breast lesions sampled by MRI-guided biopsy. AJR Am J
Roentgenol 193:850-855

Friedman P, Enis S, Pinyard J (2009) Magnetic resonance
imaging-guided vacuum-assisted breast biopsy: an initial expe-
rience in a community hospital. Can Assoc Radiol J 60:196-200

30.

31.

32.

33.

34.

35.

36.

37.

Malhaire C, El Khoury C, Thibault F et al (2010) Vacuum-
assisted biopsies under MR guidance: results of 72 procedures.
Eur Radiol 20:1554-1562

Schrading S, Simon B, Braun M, Wardelmann E, Schild HH,
Kuhl CK (2010) MRI-guided breast biopsy: influence of choice
of vacuum biopsy system on the mode of biopsy of MRI-only
suspicious breast lesions. AJR Am J Roentgenol 194:1650-1657
Meeuwis C, Peters NH, Mali WP et al (2007) Targeting difficult
accessible breast lesions: MRI-guided needle localization using a
freehand technique in a 3.0 T closed bore magnet. Eur J Radiol
62:283-288

Liberman L, Holland AE, Marjan D et al (2007) Underestimation
of atypical ductal hyperplasia at MRI-guided 9-gauge vacuum-
assisted breast biopsy. AJR Am J Roentgenol 188:684-690

Lee JM, Kaplan JB, Murray MP et al (2007) Underestimation of
DCIS at MRI-guided vacuum-assisted breast biopsy. AJR Am J
Roentgenol 189:468-474

Lee JM, Kaplan JB, Murray MP et al (2007) Imaging histologic
discordance at MRI-guided 9-gauge vacuum-assisted breast
biopsy. AJR Am J Roentgenol 189:852-859
Heywang-Kobrunner SH, Sinnatamby R, Consensus Group et al
(2009) Interdisciplinary consensus on the uses and technique of
MR-guided vacuum-assisted breast biopsy (VAB): results of a
European consensus meeting. Eur J Radiol 72:289-294

Fischer U, Schwethelm L, Baum FT, Luftner-Nagel S, Teubner J
(2009) Effort, accuracy and histology of MR-guided vacuum
biopsy of suspicious breast lesions—retrospective evaluation after
389 interventions. Rofo 181:774-781

@ Springer


http://dx.doi.org/10.1007/s11547-010-0561-9
http://dx.doi.org/10.1007/s10549-010-1064-z

	Additional findings at preoperative MRI: a simple golden rule for a complex problem?
	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


