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Kontext: Zahéjeni srde¢ni resynchronizacni terapie (cardiac resynchronization therapy, CRT) predstavuje jeden z nej-
narocnéjsich vykonl v invazivni kardiologii. Rozdilna anatomie korondrniho sinu a sloZitost vykonu méze vést k ne-
Uspésné implantaci elektrody, pripadné si mize vyzadat chirurgickou implantaci elektrody do koronarniho sinu.
Metody: Nase studie byla retrospektivni, observacni, s malou skupinou pacientud a kontrol. Pacienti byli vybi-
rani z kandidatd CRT, jimz byla na kardiologickém oddéleni v obdobi mezi ¢ervencem 2020 a bfeznem 2021
do levé komory implantovéna elektroda bez zavadéciho sheathu. Informace o pacientech byly ziskavany
retrospektivnim prohlizenim zdravotnické dokumentace. Popis samotného jednoduchého triku: vicetucelovy
(multipurpose, MP) nebo jakykoli jiny diagnosticky katétr se pres bezpecny ,tear-away” zavadéc zavede do
pravé siné a timto katétrem se kanyluje Usti koronarniho sinu (KS); nasledné se provede angiografické vyset-
feni KS. Do cilové cévy se pfimo zavede tuhy drat (ASAHI Grand Slam 0,014"”; 180 cm) nebo se pouzije mékky
drat pro selektivni kanylaci cilovych privodnich cév katétrem a mékky drat se poté nahradi tuhym dratem.
Nésledné se katétr vytdhne pres tuhy vodici drat. Pfes tuhy vodici drat se do KS zavede elektroda pro levou
komoru. Tato elektroda se zavede do cilové srdecni Zily a tuhy drat se vytdhne.
Vysledky: Ve viech piipadech (aZ na jednoho, 80letého) se jednalo o muze, ostatni byli ve véku 50-70 let.
U Ctyr pacientll byla stanovena diagnéza ischemické kardiomyopatie, u jednoho kardiomyopatie neische-
mické etiologie. Ctyfi pacienti byli hospitalizovéni, jeden byl ambulantni. U tfi pacientd byl vykon proveden
z oblasti pravého prsniho svalu. U tfi z péti pacientl bylo planovano pouziti konzervativni techniky, nemohli
jsme viak provést kanylaci KS ani proniknout zavadétem dostatecné hluboko k zadnim srde¢nim Zildm. Pro
kanylaci KS nebo cilové Zily jsme jako feseni problému pouzili vyse popsany trik. Pfi kontrolnim vysetteni
pacientll po jednom tydnu a jednom mésici nebyla zjisténa zadna komplikace.
Zaveéry: Drat Grand Slam poskytuje oporu elektrodé v KS bez zavadéciho systému a pomdha pfi implantaci
elektrody do levé komory. Abychom ziskali spolehlivé informace o bezpecnosti a u¢innosti popsaného ,tri-
ku”, je tfeba provadét takové vykony u malych poctli pacientli a nasledné provést i randomizované studie.
© 2022, CKS.

ABSTRACT

Background: Cardiac resynchronization therapy (CRT) is one of the most challenging procedure of invasive
cardiology. Variations of coronary sinus anatomy and complexity of the procedure may result in unsuccessful
implantation or may need surgical implantation of coronary sinus lead.

Methods: This is a retrospective observational case study. The patients were enrolled from the CRT patients
who were implanted LV lead without delivery sheath of cardiology department between July 2020 and
March 2021. Patient information was obtained by retrospective file scanning. Description of tips of the
trick: Multipurpose (MP) or any diagnostic catheter is pushed forward to the right atrium via a tearable safe
sheath. Coronary sinus (CS) ostium is cannulated by the catheter. CS angiography is performed. Stiff wire
(ASAHI Grand Slam, 0.014 inch, 180 cm) is directly advanced into the target vessel or a soft wire is used for
selective cannulation of targeted tributaries by the catheter and soft wire is exchanged with the stiff one.
The catheter is extracted over stiff guidewire. LV lead is advanced over stiff guidewire to CS. LV lead is ad-
vanced into the target cardiac vein and stiff wire is extracted.

Results: All patients were male, one of them is 80 years old and the others 50-70 ages old. Four patients
were suffering from ischemic cardiomyopathy and one from non-ischemic cardiomyopathy. Four patients
were inpatients, one patient was outpatient. Procedure was performed from right pectoral area in three pa-
tients. In three of the five patients, conservative technique was planned, and we were unable to cannulate
CS or to go to a very low posterior cardiac vein with delivery sheath. We used descripted trick to cannulate
CS or targeted vein as a problem solver. One week and 1-month follow-ups of the patients werer uneventful.
Conclusions: Grand Slam wire provides back up to CS lead without delivery system and it can help to implant
LV lead. We need more case series and randomized studies to understand safety and efficacy of the new trick.
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Introduction

Cardiac resynchronization therapy (CRT) is a non-pharmaco-
logical treatment option that improves morbidity and mor-
tality in selected patients with heart failure.™ Despite well-
defined technique of CRT-defibrillator (CRT-D) implantation,
these cases are still challenging due to details of the proce-
dure.? CRT-D implantation is impossible in 5-10% of patients
because of several reasons even in high volume centers with
experienced operators.>> Also, numerous patients who cannot
benefit from CRT because of CS anatomic variations force us to
find new tips and tricks. “Pipe shaped” ostium with narrow os-
tium, too tight upward angulation next to a very low posterior
venous tributary or systolic compression of the posterolateral-
posterior coronary sinus segment are the some of the reasons
of the cannulation problems of CS ostium.® Inability to access
CS ostium is one of the most common causes of implant failure
up to 4%.7° A 0.035-mm diameter teflon J wire, inner catheter,
and contrast dye may be helpful in assisting this process and
steerable ablation catheter may be used to rail delivery sheath
to CS in challenging cases.® Nevertheless, unsuccessful cannula-
tion of CS is the major cause of failing CRT-D implantation.

In these case series of CRT implantation, we present
a problem solution trick to implant coronary sinus lead
without a delivery system.

Methods

This is a retrospective observational case study. The pa-
tients were enrolled from the CRT patients who was im-
planted LV lead without delivery sheath of cardiology
department between July 2020 and March 2021. CRT in-
dications were decided according to ESC Guidelines for
the diagnosis and treatment of acute and chronic heart
failure (2016)." Patient files were scanned retrospectively.

Description of tips of the trick

Pocket of battery is opened to left/right pectoral area.
Delivery sheath is not used in this LV implantation trick.

Tearable safe sheath is advanced into left/right sub-
clavian vein via Seldinger technique and multipurpose
(MP) or any diagnostic catheter is pushed forward to the
right atrium. MP or diagnostic catheters are thinner and
they can be manipulated easier than delivery sheath by
operators. Coronary sinus (CS) ostium is cannulated by
the catheter. CS angiography is performed by the cath-
eter. Stiff wire (ASAHI Grand Slam, 0.014 inch, 180 cm)
is directly advanced into the target vessel or a soft wire
is used for selective cannulation of targeted tributaries
by the catheter and the soft wire is exchanged with the
stiff one. The catheter is extracted over stiff guidewire.
LV lead is advanced over stiff guidewire to CS. LV lead
is advanced into the target cardiac vein and stiff wire is
extracted.

Results

All patients were male. Four patients were suffering
from ischemic cardiomyopathy and one from non-isch-
emic cardiomyopathy. Four patients were inpatients,
one patient was outpatient. Procedure was performed
from right pectoral area in three patients. In three of
the five patients, a conservative technique was planned,
and we were unable to cannulate the CS. The problem
was solved with descripted trick. In two patients who
signed informed consent, LV lead was implanted via di-
rectly the descripted new trick. Because our experience
shows us the procedure is easier and it takes shorter
time. One-week and 1-month follow-ups of the patients
were uneventful.

The first patient was 68 years old male, single lead
implantable cardioverter defibrillator was implanted 10
years ago. It was infected. Reimplantation was planned
from the right pectoral area 6 months later after the first
implantation as a CRT-D. CRT-D procedure failed due to
an unknown reason. Patient rejected surgical implant.
The procedure was started from right pectoral area, de-
livery system advanced into the right atrium but it did not
come close to CS ostium because of hypertrophic crista
terminalis and angulated CS ostium (Fig. 1A). Delivery sys-

Fig. 1-(A) CS angiography was administrated by MP catheter. Coronary sinus (CS), excessively angulated
CS entrance, and lateral cardiac vein (LCV) were visualized. (B) Final cine angiography of left ventricular
(LV) lead and right ventricular (RV) lead.
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tem was extracted and procedure was completed with the
trick which is descripted. LV lead was implanted to lateral
cardiac vein (LCV) (Fig. 1B).

In 80-year-old male, CRT-D implantation was planned
from left pectoral area. CS was cannulated by delivery sys-

Fig. 2 - (A) Angiography of CS by mul-
tipurpose (MP) catheter. Dissected CS
and posterior cardiac vein (PCV) were
visualized. (B) Selective angiography
of PCV by MP catheter, MP catheter
used like a microcatheter and grand
slam stiff wire advanced into vessel
instead of extracted standard soft
wire. (C) LV lead slides over the grand
slam wire. (D) Final cine angiography
of right atrium (RA) lead, RV lead and
LV lead.

Fig. 3 - (A) CS angiography was ad-
ministered by MP catheter. Anterior
cardiac vein (ACV) was not suitable to
implant LV lead. (B) Selective angio-
graphy of PCV by MP catheter. (C) LV
lead slides over the grand slam wire.
(D) Final cine angiography of right
atrium (RA) lead, RV lead, and LV lead.

tem. CS had a valve after posterior cardiac vein. Valve was
tried to be passed by 0.014 inch soft guidewire, hydro-
philic coated 0.035 inch guide wire and 0,038 inch J type
teflon wire and it was unsuccessful. A dissection occurred
in CS (Fig. 2A). We targeted to posterior cardiac vein (PCV)
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Fig. 4 - (A) CS angiography was administrated by delivery catheter. (B) Final cine angiography of
right ventricular (RV) lead and left ventricular (LV) lead that was implanted by novel technique.

Fig. 5 - (A) CS and ACV angiography was administered by MP catheter. (B) LV lead was on the
ostium of CS while it was sliding over the grand slam wire. (C) LV lead was advanced into ACV
accompanied by grand slam stiff wire. (D) Final cine angiography of right atrium (RA) lead, RV
lead, and LV lead.

with 0.014-inch soft wire. It was unsuccessful because CS
had too tight upward angulation next to a very low pos-
terior venous tributary. Delivery sheath was extracted and
we tried descripted trick. MP catheter was used for easy
manipulation and PCV was cannulated. Soft wire (0,014
inch) advanced into PCV and MP catheter advanced into
PCV over soft wire. Selective PCV angiography was ad-
ministered (Fig. 2B). LV lead was advanced into PCV over
the stiff wire (Fig. 2C) like in descripted technique and
procedure was completed successfully (Fig. 2D).

In a 51-year-old male, CRT-D implantation was planned
from left pectoral area. LV lead implantation was decided
to be carried out with the descripted technique. CS was
cannulated by MP catheter and CS angiography was ad-

ministrated (Fig. 3A). It was not possible to implant the
CS lead to anterior cardiac vein because of the tinny ves-
sel. LV lead was targeted to implant to PCV, soft wire
advanced into PCV and MP catheter advanced into PCV
over soft wire. Selective PCV angiography was adminis-
tered (Fig. 3B). LV lead was advanced into PCV over the
stiff wire (Fig. 3C) like in the descripted technique and the
procedure was completed successfully.

Another patient, 54-year-old male, was on hemodi-
alysis via fistula on his left arm. CRT-D implantation was
planned from right pectoral area. CS was cannulated with
delivery sheath. Blunt CS with early leaving LCV was vi-
sualized (Fig. 4A). LV lead was tried to be implanted to
LCV but it was unsuccessful because of the shortness of
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LCV. PCV could not be cannulated with delivery sheath.
Delivery sheath was extracted and MP catheter was used
for easy manipulation. LV lead was implanted to target
vessel with the descripted technique. (Fig. 4B).

In 62-year-old male, CRT-D upgrade was planned
from right pectoral area. He had two RV lead in his
right ventricle because of broken lead revision. LV lead
implantation was decided to be implanted with the de-
scripted technique. CS was cannulated by MP catheter
and CS angiography was administrated (Fig. 5A). Stiff
wire was advanced into ACV. LV lead was slowly passed
from CS ostium (Fig. 5B, Video 1). Anterior cardiac vein
was targeted to implant LV lead (Fig.5C, Video 1). LV
lead was successfully implanted to anterior cardiac vein
(Fig. 5D).

Discussion

Technological developments in the field of interventional
cardiology have increased the life expectancy of cardi-
ology patients. Due to the needs of surviving patients,
the number of patients who have been implanted with
a cardiac implantable device is increasing day by day."
CRT-D implantation procedure is a complex procedure
and a variation of coronary sinus anatomy can make
a successful implantation of CRT-D harder or impossible.'?
LV lead implantation is the most important and one of
the most challenging part of the procedure.? Cannula-
tion of CS, implantation of LV lead, and tearing the CS
delivery sheath without dislocation of the lead are the
parts that make the procedure challenging. Real life data
show that primary implantation of the LV lead into the
venous tributary of CS is unsuccessful in up to 10% of pa-
tients.>*'3 Causes of unsuccessful CRT-D implantation are
due to stenotic or occluded thoracic venous system, dif-
ficult coronary sinus access, tortuous and stenotic venous
tributaries, tiny venous tributaries, right-sided implants
and persistent left superior vena cava syndrom.™ Many
cases of CRT fail in CS cannulation, the first step of LV
lead implantation.”™

In this trick, CS ostium is cannulated with the MP cath-
eter easier than with delivery sheath and “Pipe shaped”
ostium with narrow ostium, too tight upward angula-
tion next to a very low posterior venous tributary are not
on road of CS cannulation. Delivery sheaths are made 9
French (F) in the market. This diameter of the catheter
inhibits it to go to coronary sinus. But in this trick we used
a 5F or 6F diagnostic catheter to cannulate CS and they
can be manipulated easily. After the stiff wire advanced
into targeted vein, LV lead easily goes from CS ostium
angulations. We are sure that newly developed stiffer
wires with proximal tips will support LV lead better. After
angiography of CS, soft wire guidance may be used for
selective cannulation of targeted tributary. And stiff wire
can be helpful to make straighten the tortoise tributar-
ies. Compared with the conservative method, one of the
advantages of the technique is no possibility of disloca-
tion of the LV lead while tearing the delivery sheath. This
technique provides practitioners an easy access to CS and
probably less dissection of CS because of not using deliv-
ery sheath.

Also, this trick is a good alternative in CRT-D cases ap-
plied via right subclavian vein. This is because, in cases
applied via right subclavian vein are more challenging to
cannulate CS ostium, compared via left subclavian vein.
Right subclavian vein and CS ostium are in the same plane
in cardiac anatomy, that's why stiff wire is more support-
ive to implant LV lead. Generally, practitioners hesitate to
use stiff wires. But grand slam wire is used also in conser-
vative technique for angulated tributaries. Soft tip of the
wire makes it safer. As it was shown in our experiences,
using this wire does not cause complications and it is safe.
It is helpful to implant LV lead in tortuous, stenotic, and
tiny tributaries of CS." Descripted trick is an alternative
solution for difficult coronary sinus access, tortuous and
stenotic venous tributaries, tiny venous tributaries, right-
sided implants.

Disadvantages of the technique

Despite stiff wires, especially Grand Slam (ASAHI; 0,014
inch) are good supporters for LV lead, they are still un-
successful to support LV lead in severely angulated side
branches of CS.

Conclusion

Grand Slam wire provides back up to LV lead without de-
livery system. We need more case series and randomized
studies to compare the safety and efficacy of the trick. It
can be used in selected cases. To invent new stiff wires
with longer hydrophilic and soft distal tips and stiffer
proximal tips can provide extra back up.

Conflict of interest
The author has no conflict of interest to disclose.

References

1. Dickstein K, Vardas PE, Auricchio A, et al. 2010 Focused update
of ESC guidelines on device therapy in heart failure: an update
of the 2008 ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure and the 2007 ESC guidelines
for cardiac and resynchronization therapy. Developed with the
special contribution of the Heart Failure Association and the
European Heart Rhythm Association. Eur Heart J 2010;31:2677-
2687.

2. Oto A, Aytemir K, Okutucu S, et al. Percutaneous coronary
sinus interventions to facilitate implantation of left ventricular
lead: a case series and review of literature. J Card Fail
2012;18:321-329.

3. Mihalcz A, Kassai |, Geller L, et al. Alternative techniques for
left ventricular pacing in cardiac resynchronization therapy.
Pacing Clin Electrophysiol 2014;37:255-261.

4. Fatemi M, Etienne Y, Castellant P, Blanc JJ. Primary failure of
cardiac resynchronization therapy: What are the causes and
is it worth considering a second attempt? A single-centre
experience. Europace 2008;10:1308-1312.

5. Lin G, Anavekar NS, Webster TL, et al. Long-term stability
of endocardial left ventricular pacing leads placed via the
coronary sinus. Pacing Clin Electrophysiol 2009;32:1117-

1122.

6. Vogt J, et al. Implantation: tips and tricks—the

cardiologist’s view. Eur Heart J Suppl 6.suppl_D 2004:D47-D52.



E. Dogandézi

379

7.

10.

Bax JJ, Abraham T, Barold SS, et al. Cardiac resynchronization
therapy: Part 2 - issues during and after device implantation
and unresolved questions. J Am Coll Cardiol 2005;46:2168-
2182.

Shepard RK, Ellenbogen KA. Challenges and solutions for
difficult implantations of CRT devices: the role of new
technology and techniques. J Cardiovasc Electrophysiol
2007;18:21-25.

Burkhardt JD, Wilkoff BL. Interventional electrophysiology
and cardiac resynchronization therapy: delivering electrical
therapies for heart failure. Circulation 2007;115:2208-2220.
Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart
failure. Eur Heart J 2016;37:2129-2200.

11.

12.

13.

14.

Athan E, Chu VH, Tattevin P, et al. Clinical characteristics and

outcome of infective endocarditis involving implantable cardiac

devices. JAMA 2012;307:1727-1735.

Worley SJ. How to use balloons as anchors to facilitate
cannulation of the coronary sinus left ventricular lead
placement and to regain lost coronary sinus or target vein
access. Heart Rhythm 2009;6:1242-1246.

Bisch L, Da Costa A, Dauphinot V, et al. Predictive factors of
difficult implantation procedure in cardiac resynchronization
therapy. Europace 2010;12:1141-1148.

Pothineni NVK, Supple GE. Navigating Challenging Left
Ventricular Lead Placements for Cardiac Resynchronization
Therapy. J Innov Card Rhythm Manag 2020;11:4107-4117.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /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 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /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 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


