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Uvod: Torakoskopické ablace fibrilace sini (TARAFS) s pouzitim bipolarni radiofrekvenéni energie (Medtronic
Cardioblate Gemini-S) by méla vést k antralni izolaci plicnich Zil (PZ) a izolaci zadni stény levé siné (LS). Elek-
trofyziologické nalezy po ablaci touto technikou ale nejsou znamy.
Metody a vysledky: U 22 pacientl s recidivou fibrilace sini (FS) po oboustranné TARAFS provedené pro
perzistujici FS byla zvolena radiofrekvendni katetrizacni ablace s odstupem alespor tii mésicti po TARAFS.
Vysledky: Z 22 pacientt nebyla izolace zadni stény LS nalezena u 15 (68,2 %) pacient(. U 12 pacientl nebyly
endokardialné zjistény znadmky zadné pfedchozi ablace, u dvou pacientl byly izolovany pravé PZ a u jedno-
ho pacienta byly izolovany levé PZ. Na konci ablace byla izolace zadni stény LS dokonéena u viech 15 pacien-
t0. U 18 z celkovych 22 pacientd bylo katetriza¢ni ablaci dosazeno nevyvolatelnosti FS.
Zavér: U znacného poctu pacientl s recidivou FS po TARAFS neni izolace plicnich Zil ani zadni stény LS do-
koncena a na elektroanatomické voltazové mapé nejsou nalezeny Zzadné zndmky predchozi ablace, které by
usnadnily naslednou katetriza¢ni ablaci. U vétsiny pacientd je k dosazeni nevyvolatelnosti FS kromé izolace
zadni stény LS nutna dalsi ablace.

© 2022, CKS.

ABSTRACT

Background: Thoracoscopic atrial fibrillation ablation (TARAFS) using irrigated bipolar radiofrequency ener-
gy (Medtronic Cardioblate Gemini-S) should result in wide isolation of the pulmonary veins (PVs) and poste-
rior left atrial (LA) wall (the box-lesion technique). Electrophysiological findings after this technique using
this instrumentation are not known.

Methods and results: 22 patients with AF recurrence after bilateral TARAFS for persistent AF had a radiofre-
quency catheter ablation (CA) at least three months after TARAFS.

Results: Out of 22 patients, the box lesion was not completed in 15 (68.2%) patients. 12 had no endocardial
signs of any prior ablation, 2 had right pulmonary PVs isolated and 1 had left PVs isolated. At the end of CA,
box lesion was finished in all 15 patients and AF non-inducibility was achieved in 18 patients.

Conclusion: In a considerable number of patients with AF recurrence after TARAFS box lesion is not finished
and no signs of prior ablation to guide a touch-up catheter ablation are found on electroanatomical voltage
map. In majority of patients, additional ablation beside box lesion is needed to achieve AF non-inducibility.

Address: Doc. MUDr. Tomas Skala, Ph.D., FESC, Department of Internal Medicine | — Cardiology, University Hospital Olomouc, I. P. Pavlova 6, 775 20 Olomouc,

e-mail: tomasskala@gmail.com
DOI: 10.33678/cor.2022.055

Please cite this article as: SkalaT, Cernicek V, Moravec O, et al. Electrophysiological findings after bilateral thoracoscopic atrial fibrillation ablation using irrigated bipolar radiofrequency
energy — a pilot study. Cor Vasa 2022;64:499-503.



500 Electrophysiological findings after thoracoscopic atrial fibrillation ablation

Introduction

There are several approaches to non-pharmacological treat-
ment of atrial fibrillation (AF). Pulmonary vein isolation
(PVI) is the cornerstone of all available techniques with
a satisfactory efficacy in paroxysmal AF but with limited
efficacy in patients with persistent and long-standing
(LS) persistent AF." Therefore, additional catheter abla-
tion techniques targeting thoracic veins, linear ablation
lesions, and ablation of complex fractionated potentials
are used for the treatment of AF.2 However, the biggest
issue of contemporary catheter ablation techniques is the
difficulty to differentiate local oedema from transmural
necrosis and thus achieve a transmurality in all ablation
lesions. Other techniques are thus sought to achieve dur-
able transmural lesions. One of these approaches are tho-
racoscopic epicardial techniques using radiofrequency
(RF) ablation via irrigated bipolar ablation devices to iso-
late PVs and the entire posterior wall of the LA (the box-
-lesion technique).? The most used instruments for mini-
-invasive surgical ablation is AtriCure (Ohio, USA).* Using
these instruments, a stand-alone surgical thoracoscopic
ablation cannot achieve transmural lesions in a consider-
able number of patients.> These insufficiently performed
lesions can be found especially when the second stage
(catheter ablation) of a hybrid procedure is postponed
so local oedema and stunning of atrial myocardium re-
cedes. Similar findings can be anticipated using different
surgical tools but so far EP findings from a staged hybrid
procedure using Medtronic instruments (Medtronic Car-
dioblate Gemini-S clamps) are unknown.

Methods

Study goals

We aimed to prospectively evaluate EP findings during
a staged hybrid procedure after bilateral thoracoscopic
atrial fibrillation ablation (TARAFS) using Medtronic in-
struments. Secondary, we sought to find the extent of ca-
theter ablation after box-lesion was finished necessary to
achieve AF non-inducibility.

Patient group

Patients that underwent TARAFS for persistent or LS per-
sistent AF using Medtronic instruments and had a sym-
ptomatic recurrence of atrial fibrillation and/or flutter
and/or sustained atrial tachycardia were indicated for
electrophysiological study and a subsequent catheter ab-
lation. Totally, 22 patients were included in the study.

Surgical procedure

All surgical procedures were performed under general
anaesthesia with the trachea intubated using a double-
-lumen endotracheal tube for selective lung ventilation.
The entire procedure was performed on the beating he-
art without the use of extracorporeal circulation. The pa-
tient was placed in the supine position with both arms
alongside the body and slightly below table level. The
inflatable pressure bag was placed under the right and
left shoulder enabling rotation of the patient’s chest. The
procedure started on the right side. After right lung de-

flation three ports were introduced into the pleural cavi-
ty. The port for the camera (11 mm) was introduced into
the fifth intercostal space at the mid-axillary line. The
second port (5 mm, working port) was placed into the
fourth intercostal space in the anterior-axillary line and
the third port (11 mm working port) was placed into the
sixth intercostal space in the anterior-axillary line. Lung
collapse was facilitated by continuous carbon dioxide in-
sufflation into the pleural cavity at 8 to 10 mmHg. Vi-
sualization was accomplished with a 10.0 mm 0-degree
endoscope. On the right side, the pericardium was widely
opened at 1.5-2.0 cm anterior to the phrenic nerve. Pe-
ricardial retraction sutures were used to aid visualizati-
on. Blunt dissection was performed to open the oblique
and transverse sinus. Flexible Gemini-s guides (Medtronic,
Inc., Minneapolis, USA) were passed through the tran-
sverse and oblique sinus. After that three ports were in-
troduced into the left pleural cavity in a similar fashion
as to the right pleural cavity. The pericardium on the left
side was opened just below the phrenic nerve. The fle-
xible guides were retrieved out of the left thorax. The
Gemini-s clamps were attached to the end of the guides
outside the left chest. Using the guides, the Gemini-s was
inserted across the left PVs and the LA. The left part of
the box-lesion was performed. The clamps were closed
proximal to the confluence of the PVs and the RF energy
for ablation was applied. After the first ablation, the RF
clamps were opened and placed approximately 3-5 mm
away from the first ablation line. Four ablation lines were
placed; the Gemini-s was switched and attached to the
end of the guides outside the left chest in the opposite
manoeuvre. Four ablation lines were also placed there.
The right PV ablation lines were completed through the
right-sided ports. The pericardium was approximated on
the right side. A single chest drain was inserted through
the scope port on each side of the chest and the wounds
were closed and dressed in a standard way. If the patient
was in AF and did not convert to SR during the ablation
procedure, an attempt was made to restore sinus rhythm
using external cardioversion.”

Electrophysiological study and catheter ablation

The procedure was initiated by placing a decapolar ca-
theter and intracardiac echocardiography (ICE) catheter
from the left femoral vein into the coronary sinus and
right atrium, respectively. If AF was present at the begi-
nning of the procedure, patients were cardioverted to
SR. In patients with SR, RF ablation of the cavotricuspid
isthmus (CTI) was performed first before moving to the
left atrium. A bidirectional block of conduction across the
isthmus was confirmed using the standard criteria. Two
long steerable sheaths (8,5-F, Agilis™ NxT, St. Jude Medi-
cal) were introduced from the right femoral vein into the
LA through a transseptal puncture. Systemic anticoagu-
lation with intravenous heparin was initiated just before
the transseptal puncture, and activated clotting time was
checked every 20 minutes for a target level of 300 to 350
seconds. Lasso catheter (Biosense Webster, Inc.) was in-
troduced into the PVs to confirm isolation or electrical
reconnection by demonstrating the presence of both en-
try and exit blocks. A three-dimensional reconstruction of
the LA and PVs was created with an 3,5-mm irrigated-tip
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ablation catheter (ThermoCool, Biosense Webster, Inc.)
and CARTO 3 system (Biosense Webster Inc.,, Diamond
Bar, CA, USA). Image integration with computed tomo-
graphy was performed. A bipolar voltage map of the LA
was subsequently performed during SR in all patients.
Low voltage areas (LVAs) were defined as areas with bi-
polar peak-to-peak voltage amplitudes of <0.5 mV.8 LVAs
were considered to reflect previous epicardial lines crea-
ted by surgeons. Subsequently, if it was not done, the PV
isolation was completed. RF energy was applied with the
output of 25 W up to 30 W (cool flow 20 mL/min). This
was repeated until all gaps had been closed and electrical
silence inside the circumferential ablation line was ob-
served. After achieving isolation of all PVs, the posterior
LA wall was mapped in detail. For such purposes, a Lasso
catheter was placed so that it touched the posterior wall
perpendicularly. If no potentials were recorded and the
LA could not be captured when stimulating anywhere at
the LA posterior wall, a complete box lesion was deemed
present. If any potential was recorded, both the superior
and inferior connecting lines were meticulously mapped
to look for gaps, which were subsequently ablated. After
completion of PV isolation and box lesion, incremental
atrial pacing from the coronary sinus, up to 300 beats/
min, was conducted to test arrhythmia inducibility. If AF
was induced, the mitral line was targeted. This line star-
ted close to the left inferior PV and extended toward the
mitral annulus. In addition, to complete the conduction
block over the mitral line, extensive coronary sinus abla-
tion was performed. If AF persisted, complex fragmented
atrial electrograms mapping in both atria was performed.
The target sites were defined as the fastest local repe-
titive electrical activity, multiple component fragmented
signals, or activation delay between the distal and proxi-
mal bipolar electrodes covering the majority of the cycle
length. If any AT was induced, a detail activation map
was performed, and the arrhythmia was targeted by RF
ablation. The endpoint of ablation was non-inducibility
of AF/AT with rapid atrial pacing. If AF persisted, patients
were DC cardioverted to SR.

Results
Baseline patients’ characteristics are shown in Table 1.

Surgical thoracoscopic atrial fibrillation ablation
Box isolation of LA posterior wall was acutely achieved
in 21 patients. In one patient, we have found a severe
pleural obliteration precluding further ablation and the
procedure was ended. 20 patients had no complications
during and after the surgery. One patient had urinary
infection and a local inflammation at the place of cent-
ral venous cannula. One patient developed cardiac tam-
ponade early after surgery that led to reoperation. The
source of bleeding was a defect in ascending aorta. After
this reoperation, there were no additional issues and the
patient recovered well.

Electrophysiological study before catheter ablation
Out of 22 patients after TARAFS with clinical arrhythmia
recurrence, a complete isolation of the posterior LA wall
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BMI 32.4+3.5
LVEF (%) 55+12.2
LAd (PLAX) (mm) 47+6.9
LAA velocity (cm/s) 40£17.7
LAVi (ml) 37.5+15.3
CHA,DS,-VaSc 2.0£1.3
Age 62.5+6.0
Men 59.1%
Heart failure 36.4%
Arterial hypertension 90.9
Diabetes mellitus 9.1%
Stroke/TIA 27.3%

BMI - body mass index; LAA - left atrial appendage; LAd - left
atrium diameter; LVEF - left ventricle ejection fraction;

PLAX - parasternal long-axis projection; TIA - transient ischemic
attack.

(box lesion) was present only in 7 patients (31.8 %). In
the remaining 15 patients without box isolation, 12 had
no signs of any prior ablation in endocardium (voltage
>0.5mV), and so we were not able to recognize any gaps.
Out of these 15 patients, 13 had no PV isolated, two pa-
tients had right PVs isolated and one had left PVs isolated.
In 1 patient, a roof line was completed without a comple-
te box lesion. 12 of 22 patients had AF, atrial flutter (AFL)
or atrial tachycardia (AT) at the beginning of the electro-
physiological study. Ten patients were in SR.

Catheter ablation

All PVs were isolated and box lesion was achieved in all
15 patients that did not have PVs isolated and box lesi-
on completed. Cavotricuspid isthmus ablation was succe-
ssfully performed in all patients. The next step was in-
duction of AF. In 7 patients, AF was not induced after
cavotricuspid isthmus (CTI) ablation and box isolation and
the procedure was ended. In 15 patients, a sustained AF,
AFL and/or AT was inducible and so mitral line and exten-
sive CS ablation was targeted. In 14 of those 15 patients,
bidirectional block was achieved. Seven patients needed
more extensive ablation, focally targeting complex fracti-
onated electrograms (CFAEs). The main target of ablation
was non-inducibility of AF. This was achieved in 18 of 22
patients. In 4 patients AF was terminated using electrical
cardioversion. No serious adverse events were documen-
ted during and/or after ablation.

Discussion

This is the single-centre retrospective observational pilot
study of the EP findings after TARAFS for persistent AF.
We have investigated patients with AF recurrence after
TARAFS only. We thus do not provide EP findings in pa-
tients that were without AF recurrence.

There are 3 main findings of our study. First, there
was a low box-lesion completion solely using epicardial
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ablation. Second, it was impossible to determine the lo-
cations of electrical reconductions (gaps) in the ablation
lines after TARAFS using just a voltage map. Third, it was
important to add additional ablations beside box lesion
to achieve non-inducibility of arrhythmias.

The surgical treatment of AF has undergone dramatic
development over the last years and thoracoscopic abla-
tion is the most widely used minimally invasive approach.
Sabgas et al. showed that ablation technique using the
Medtronic instruments eliminates AF in 72% of patients
with persistent AF.° Others found an even lower succe-
ss rate using this instrumentation (62.9% at 1 year using
4-times 24-hours Holter EKG monitoring).'°

However, EP findings after the thoracoscopic ablation
using these instruments are not known. But there are se-
veral studies that have investigated EP results and mid-
term durability of thoracoscopic ablation using the other
types of mini-invasive ablation devices in patients with
persistent AF. Osmancik et al. evaluated the effects of
a surgical ablation using the COBRA Fusion radiofrequen-
cy catheter carried out via a thoracoscopic approach. An
electrophysiology study was done 2-3 months later. Box
isolation, based on the EP study, was incomplete in 18 pa-
tients (60%). A total of 39 gaps in these 16 patients were
identified.> Bulava et al. found that several months after
surgery (using the AtriCure ablation system), all four PVs
and the left atrial posterior wall were isolated in 68.6%
and 22.9% of patients, respectively. In other words, the
box isolation was incomplete in 77.1% of patients after
surgery.® A single-stage surgical approach is very limited
in its efficiency to perform complete and durable PVA ab-
lation and box-lesion.

A subsequent catheter ablation can fill the gaps left by
the surgeons. Mapping the locations of electrical recon-
ductions in the ablation lines after thoracoscopic ablation
should facilitate the completion of ablation lines and has
been published in several studies. Osmancik et al. found
that typical gap locations were the anterior-superior part
of the superior pulmonary veins and the roofline. Fat
thickness along the roofline was substantially higher than
that along the inferior line (4.58+1.61 mm vs 2.37+0.76
mm; p <0.001).> Bulava et al. found that most of the gaps
around left PVs were localized in the superior and anteri-
or quadrants, whereas in right PVs, the gaps were found
predominantly on the roof and posterior wall. A typical
site of reconduction on the inferior connecting line was
the segment adjacent to the right inferior PV. No typical
reconduction sites were found on the roof line.® In our
study we were not able to identify the typical locations of
electrical reconductions in the ablation lines. In 12 pati-
ents (54.5%), in whom no signs of previous ablation were
evident, we were forced to perform a completely new
box-lesion set. The knowledge of the previous TARAFS
procedure did not help us to place the ablation lesions
nor did it shorten the procedure.

Reconnections of the PVs after thoracoscopic abla-
tion are a common source of AF recurrence. However,
especially in patients with persistent AF, non-PV foci are
known to be also important.’ The mitral and cavotricu-
spid isthmus lines, which are often needed in persistent
AF patients, are difficult to create from the epicardium
with bipolar radiofrequency clamps. On et al. adopted

cavotricuspid isthmus ablation as a routine staged hybrid
procedure to prevent late occurrence of atrial flutter be-
cause of the high incidence of atrial flutter immediately
after thoracoscopic ablation.' Furthermore, it has been
hypothesized that mitral isthmus line ablation targets
additional arrhythmogenic triggers arising from the liga-
ment of Marshall, affecting the intrinsic cardiac autono-
mic nervous system and eliminating local reentry while
preventing perimitral macroreentry.' Inducibility of arr-
hythmias despite completion of a full lesion set may su-
ggest an extensive arrhythmogenic substrate in persistent
AF patients.® However, the necessity of low voltage abla-
tion in addition to the box-lesion for persistent AF with
low voltage areas is less clear.™ Patients without LVAs
did not need further substrate modification and could
avoid excessive ablation. Therefore, box-lesion ablation
alone may be adequate in persistent AF patients without
LVAs."' In our study in 15 patients (78.2%), a sustained
AF, AFL, and/or AT was inducible after box-lesion comple-
tion and CTl line ablation, and so additional ablation was
required to achieve non-inducibility of AF. Of these pati-
ents, CFAEs ablation was performed in 7 (46.7 %) of them.
These results underline the need for a patient-tailored
approach in the treatment of persistent AF patients. EP
confirmation after thoracoscopic ablation might be help-
ful to improve outcomes and decrease the prevalence of
atrial arrhythmias.

New technologies currently emerge in the field of ca-
theter ablation of AF. The most promising is the use of
electroporation that preferentially affects myocardial ti-
ssue, allowing rapid PV isolation with excellent durabili-
ty and safety.'® Long-term data on outcome of patients
after catheter ablation of persistent AF using electropo-
ration are still needed. However, since we already have
data about PV isolation durability and an outstanding sa-
fety of this method and given these suboptimal results in
a significant portion of patients that undergo a far more
invasive surgical AF ablation, it would seem that indica-
tions for a standalone surgical thoracoscopic AF ablation
will be reduced significantly.

Study limitations

This is a single-centre and retrospective study. These are
just pilot data and thus the sample size of this study is
small and the results may not represent all AF patients
undergoing thoracoscopic ablation because of differen-
ces in study populations, ablation techniques, and surgi-
cal skills. It still remains to be elucidated whether endo-
cardial ablation aimed at completing epicardial surgical
ablation lines should be performed routinely in all pa-
tients. A prospective trial is needed to confirm our fin-
dings with a rigorous follow-up in all patients.

Conclusion

A minimally invasive thoracoscopic box-lesion ablation is
considered to be a safe and effective method of stand-
-alone AF treatment. However, in a considerable number
of patients with AF recurrence a durable PV isolation and
box lesion are not achieved and a completely new com-
plex ablation must be done. In a lot of patients, additio-
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nal ablation is needed besides box lesion to achieve AF
non-inducibility. A staged catheter ablation should be
strongly considered in all patients with AF recurrence af-

ter thoracoscopic ablation.

Acknowledgements
None.

Conflict of interest
None declared.

Funding
No funding besides usual standard of care.

References

1.

Verma A, Jiang CY, Betts TR, et al. Approaches to catheter
ablation for persistent atrial fibrillation. N Engl J Med
2015;372:1812-1822.

Haissaguerre M, Hocini M, Sanders P, et al. Catheter ablation
of long-lasting persistent atrial fibrillation: Clinical outcome
and mechanisms of subsequent arrhythmias. J Cardiovasc
Electrophysiol 2005;16:1138-1147.

Zotov A, Vachev S, Borisov D, et al. Thoracoscopic Pulmonary
Vein and Left Atrial Posterior Wall Isolation Combined with
Left Atrial Appendage Resection in Patients with Long-
Standing Persistent Atrial Fibrillation. Braz J Cardiovasc Surg
2020;35:22-27.

Haywood GA, Varini R, Osmancik P, et al. European
multicentre experience of staged hybrid atrial fibrillation
ablation for the treatment of persistent and longstanding
persistent atrial fibrillation. Int J Cardiol Heart Vasc.
2020;26:100459.

Osmancik P, Budera P, Zdarska J, et al. Electrophysiological
findings after surgical thoracoscopic atrial fibrillation ablation.
Heart Rhythm 2016;13:1246-1252.

10.

11.

12.

13.

14.

15.

16.

Bulava A, Mokracek A, Kurfirst V. Delayed Electroanatomic
Mapping After Surgical Ablation for Persistent Atrial
Fibrillation. Ann Thorac Surg 2017;104:2024-2029.

Pojar M, Haman L, Parizek P, et al. Midterm outcomes of
mini-invasive surgical and hybrid ablation of atrial fibrillation.
Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub
2019;163:233-240.

Rolf S, Kircher S, Arya A, et al. Tailored atrial substrate
modification based on low-voltage areas in catheter ablation
of atrial fibrillation. Circ Arrhythm Electrophysiol 2014;7:825-
833.

Sagbas E, Akpinar B, Sanisoglu |, et al. Video-assisted bilateral
epicardial pulmonary vein isolation for the treatment of lone
atrial fibrillation. Ann Thorac Surg 2007;83:1724-1730.

JiY, He L, Cheng Z, et al. Five year follow up report: Box lesion
radiofrequency ablation procedure for atrial fibrillation under
video-assisted thoracoscope. Clin Case Reports 2021;9:e04837.
Gwag HB, Jeong DS, Hwang JK, et al. Characteristics of
symptomatic recurrent tachyarrhythmia after thoracoscopic
ablation for persistent atrial fibrillation. Pacing Clin
Electrophysiol 2019;42:686-693.

On YK, Park KM, Jeong DS, et al. Electrophysiologic results
after thoracoscopic ablation for chronic atrial fibrillation. Ann
Thorac Surg 2015;100:1595-1603.

Kim DT, Lai AC, Hwang C, et al. The ligament of Marshall:

a structural analysis in human hearts with implications for
atrial arrhythmias. J Am Coll Cardiol 2000;36:1324-1327.
Kumagai K, Toyama H, Zhang B. Effects of additional ablation
of low-voltage areas after Box isolation for persistent atrial
fibrillation. J Arrhythm 2019;35:197-204.

Yang B, Jiang C, Lin Y, et al. STABLE-SR (Electrophysiological
Substrate Ablation in the Left Atrium During Sinus Rhythm)
for the treatment of nonparoxysmal atrial fibrillation:

a prospective, multicenter randomized clinical trial. Circ
Arrhythm Electrophysiol 2017;10:e005405.

Reddy VY, Neuzil P, Koruth JS, et al. Pulsed field ablation for
pulmonary vein isolation in atrial fibrillation. J Am Coll Cardiol
2019;74:315-326.




<<
  /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


