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Aim: A successful antegrade wire crossing for femoro-popliteal chronic total occlusion (FP-CTO) is 
still a technical challenge. We attempted to demonstrate the safety and feasibility of the OUTBACK® 
Elite reentry catheter and the bi-directional approach for failed FP-CTO cases with the antegrade 
approach.
Methods: Endovascular therapy for FP-CTO was performed in 219 lesions from May 2013 to Decem-
ber 2016 at Morinomiya Hospital. We retrospectively analyzed the data of 43 consecutive lesions 
which underwent endovascular therapy using the bi-directional approach with distal access and the 
mono-directional approach with the OUTBACK® Elite reentry catheter for FP-CTO lesions. The 
antegrade success using a combination of traditional and Intravascular Ultrasound (IVUS) -guided 
techniques was achieved in 170 lesions out of a total of 219 lesions. From May 2013 to June 2016 
(phase 1), the bi-directional approach with distal access was applied to 22 lesions after failed ante-
grade approaches. From July 2016 to December 2016 (phase 2), the mono-directional approach with 
the OUTBACK® Elite reentry catheter was applied to 21 lesions.
Results: Clinical and lesion characteristics in phase 1 were not significantly different from those in 
phase 2. The overall initial technical success rate was 100% in both phases. The total wire number 
and amount of contrast media were significantly less, and the total procedure time and the total fluo-
roscopic time were significantly shorter in phase 2 than in phase 1 (p＜0.01).
Conclusions: Endovascular therapy for FP-CTO using the OUTBACK® Elite reentry catheter is fea-
sible and safe after a failed antegrade approach.

Key words: Femoro-popliteal cronic total occlusion, Bi-directional approach, 
OUTBACK® Elite reentry catheter, Failed antegrade approach

ment. The bi-directional approach is effective for 
achieving a wire recanalization after a failed antegrade 
approach. However, the bi-directional approach requires 
many devices and a long procedural time. To cross the 
guidewire antegradely through FP-CTO with a high 
success rate, both good skills and specialized devices 
are required. The OUTBACK® Elite reentry catheter 
(Cordis, Fremont, CA) is specialized in crossing the 
guidewire antegradely through FP-CTO after failed 
antergade approach. This device is widely used to 
return the wire back into the true lumen and to facili-
tate a successful endovascular therapy of FP-CTO2). 
In July 2016, the OUTBACK® Elite reentry catheter 
was authorized in Japan. We describe our experience 
treating for FP-CTO where the bi-directional approach 
with distal access and the mono-directional approach 

Introduction

CTO crossing techniques have recently been 
developed, including the bi-directional approach tech-
nique for femoro-popliteal chronic total occlusion 
(FP-CTO)1). However, a successful antegrade wire 
crossing for FP-CTO is still a technical challenge.

A typical reason for the antegrade wiring failure 
is the inability of the guidewire to reenter the true 
lumen after a subintimal crossing in the occluded seg-
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were informed and written consent was obtained. The 
institutional ethics committee reviewed the protocol 
and approved this study.

Procedure
After conducting a diagnostic angiography of the 

lower limbs, we scheduled endovascular therapy for 
FP-CTO. The endovascular therapy of the FP-CTO 
lesion was performed with an antegrade approach 
from the ipsilateral common femoral artery (if proxi-
mal of the superficial femoral artery did not have any 
atherosclerotic lesion) or with an antegrade approach 
from the contralateral common femoral artery (if 
proximal of the superficial femoral artery had athero-
sclerotic lesion) with a 6 French sheath. After sheath 
insertion, 5000 units of heparin were administered.

Bi-directional Approach Technique
In the phase 1 period, a 0.014 inch stiff type 

guidewire for the peripheral artery was used to cross 
the occlusive lesions antegradely with the help of a 
fluoroscopy, the contrast dye, and Intravascular Ultra-
sound (IVUS) guidance as previous reported3).

The bi-directional approach was applied after a 
failed antegrade approach. A distal access site was cho-
sen from distal superficial femoral artery, popliteal 
artery, and anterior or posterior tibial artery according 
to distal run off condition. The 22 G needle was 
inserted into the distal artery with a fluoroscopically-
guided puncture. After a successful puncture, a 0.014 
inch guidewire (Cruise; ASAHI INTECC, Japan) was 
inserted through the needle followed by a micro cath-

with the OUTBACK® Elite reentry catheter are uti-
lized in order to achieve a successful wire recanalization.

Materials and Methods

Study Population
Endovascular therapy for FP-CTO was per-

formed in 219 lesions from May 2013 to December 
2016 at Morinomiya Hospital, Osaka, Japan. We ret-
rospectively analyzed the data of 43 consecutive lesions 
which underwent endovascular therapy using the bi-
directional approach with distal access and mono-direc-
tional approach with the OUTBACK® Elite reentry 
catheter for FP-CTO lesions. From May 2013 to June 
2016 (phase 1), the bi-directional approach with distal 
access was applied to 22 lesions after failed antegrade 
approaches. From July 2016 to December 2016 (phase 
2), the mono-directional approach with the OUT-
BACK® Elite reentry catheter was applied to 21 lesions. 
Severely calcified FP-CTO lesions were excluded from 
this analysis.

None of the patients underwent bypass surgery. 
Hypertension was defined as systolic blood pressure 
≥140 mmHg, diastolic blood pressure ≥90 mmHg, or 
taking anti-hypertensive agents. Diabetes mellitus was 
defined as fasting plasma glucose ≥126 mg/dl, glyco-
sylated hemoglobin A1C (HbA1C) ≥6.5%, or receiv-
ing anti-diabetic medications. Dyslipidemia was defined 
as low-density lipoprotein (LDL) cholesterol ≥140 mg/
dl, high-density lipoprotein (HDL) cholesterol ＜40 
mg/dl, or triglyceride ≥150 mg/dl. Renal insufficiency 
was defined as serum creatinine ≥1.2 mg/dl. Patients 

Table 1. Patients Characteristics

Phase 1
(Bi-directional, n=21)

Phase 2
(OUTBACK, n=20)

P value

Age 76.1±8.1 75.5±9.2 0.81

Body mass index
Male, %
Claudicant, %
Hypertension, %
Diabetes, %
Dislipidemia, %
Smoking, %
Hemodyalisis, %
Anticoagulation therapy, %
Antiplatelet therapy

Aspirin, %
Clopidogrel, %
Cilostazol, %

21.3±4.2
76.2
81.0
81.0
47.6
47.6
66.7
23.8
23.8

81.0
61.9
52.4

22.2±4.3
70.0
90.0
85.0
40.0
50
50
15.0
25.0

80.0
75.0
25.0

0.18
0.62
0.41
1.0
0.76
1.0
0.36
0.70
1.0

1.0
0.53
0.12

Values are presented as mean±SD or n (%) for categorical variables.
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R (version 2.13.0; The R Foundation for Statistical 
Computing, Vienna, Austria). More precisely, it is a 
modified version of R commander (version 1.8-4), 
designed to add statistical functions frequently used in 
biostatistics.

Results

Patients’ and Lesion Characteristics
There were no differences in any parameter of 

age, gender, atherosclerotic risk factors, and frequency 
of anticoagulant and/or antiplatelet agents between 
the patients in phase 1 and those in phase 2 (Table 1).

The lesion characteristics, including the occlusive 
and lesion length and degree of calcification in phase 
1, were not different from those in phase 2 (Table 2). 
In addition, there were no significant differences in 
position of distal true lumen (distal SFA/P1/P2/P3)5).

Procedure-related Factors
Antegrade success with combination of tradi-

tional and IVUS-guided techniques was achieved in 
170 lesions out of a total of 219 lesions. The overall 
initial technical success rate was 100% in both phases. 
In all cases in phase 2, the guidewire could reenter the 
top of the distal true lumen through the cannula of 
the OUTBACK® Elite reentry catheter without addi-
tional access after the subintimal crossing in the 
occluded segment. All cases in phase 2 could prevent 
the lesion length extending and losing major collat-
eral. The total procedure time was significantly shorter 
in phase 2 than that in phase 1 (133±50 vs. 64±21 
min, p＜0.01; Fig.1-a). The total guidewire numbers 
were significantly less in phase 2 than that in phase 1 
(6.0±1.6 vs. 3.0±1.0, p＜0.01; Fig.1-b).

eter without a sheath1). The successful bi-directional 
recanalization approach was mainly achieved by using 
a rendezvous technique4).

Hemostasis at the distal access site was achieved 
with a combination of manual compression and bal-
loon dilatation across the puncture site from within 
the lumen.

Mono-directional Approach Technique with 
OUTBACK® Elite Reentry Catheter

In phase 2, a 0.014 inch stiff type guidewire for 
the peripheral artery was used to cross the CTO lesions 
antegradely with the help of a fluoroscopy, the con-
trast dye, and IVUS guidance as previous reported3). 
The OUTBACK® Elite reentry catheter was applied 
without distal access after a failed antegrade approach. 
When the guidewire went through subintimal to the 
distal end of the occlusion, the OUTBACK® Elite 
reentry catheter was advanced on the wire to the top 
of the distal true lumen, and two orthogonal angio-
graphic views were taken. The tip was positioned fol-
lowing the T- and L-shaped fluoroscopic marker. After 
withdrawing the wire back into the OUTBACK® Elite 
reentry catheter, the cannula stuck into the distal lumen. 
The 0.014 wire was advanced distally.

Statistical Analysis
Continuous data were expressed as mean±SD or 

medians, and categorical data were expressed as num-
bers with percentages. Continuous variables were com-
pared using either the t -test or Mann– Whitney U test. 
Categorical variables were compared by the maximum 
likelihood χ2 test or Fisher exact test. Two-sided P＜
0.05 was considered to be statistically significant. All 
statistical analyses were performed with EZR (Saitama 
Medical Center, Jichi Medical University, Shimotsuke, 
Tochigi, Japan), which is a graphical user interface for 

Table 2. Lesion Characteristics

Phase 1
(Bi-directional, n=22)

Phase 2
(OUTBACK, n=21)

P value

TASC Ⅱ calcification (n) (A/B/C/D)
Occlusion length (cm)
Lesion length (cm)
Position of distal true lumen (distal SFA/P1/P2/P3)
Calcification (n) (none/mild/moderate)

0/0/5/17
21 [IQR; 20.0-23.8]
28 [IQR; 25.1-31.5]

15/4/1/2
11/5/6

0/0/5/16
21 [IQR; 20.0-24.0]
28 [IQR; 24.0-32.0]

17/2/1/1
14/3/4

1.0
0.69
0.81
0.50
0.53

Values are presented as median [interquartile range], or number.
TASC indicates TransAtlantic Inter-Society Consensus.
IQR, interquartile range.
SFA, superficial femoral artery
P1, from the adductor hiatus to the superior border of the femoral condyle
P2, from the superior border of the femoral condyle to the joint line
P3, from the joint line to the bifurcation of the anterior tibial artery and tibioperoneal trunk
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There was no perioperative complications such 
as death, major amputation, and reintervention related 
to the procedures within 30 days in all patients.

Discussion

This is the first study to compare the safety and 
efficacy of the mono-directional approach by using 
the OUTBACK® Elite reentry catheter with those of 
the bi-directional approach. The main findings of this 
study are summarized as follows: (1) Since approval of 
the OUTBACK® Elite reentry catheter, antegrade 
recanalization was obtained in all FP-CTO cases; (2) 
The total procedural time, the total guidewire num-
ber, and the amount of contrast media were more 
effective with the OUTBACK® Elite reentry catheter 
than with the bi-directional approach; (3) The OUT-
BACK® Elite reentry catheter has lower risks of extend-
ing the lesion length and loosing collateral by careful 
manipulation.

Advantages and Disadvantages Regarding Various 
Wire Crossing Techniques

During the last few years, the advance of tech-
niques and devices has enabled us to try aggressive 
endovascular therapy for FP-CTO lesions. However, 
FP-CTO is still one of the most challenging fields due 
to the particular anatomical morphology of the femo-
ral artery wall that is prone to obstructive disease and 
high restenosis rate after endovascular therapy6). Sev-
eral reports have suggested that the initial success rate 
is high but long-term patency is poor in the endovas-
cular therapy of the FP-CTO7-9). In order to recanalize 

Contrast Material and Radiation Exposure Time
The total amount of contrast media was signifi-

cantly less in phase 2 than that in phase 1 (109±67 
vs. 75±33, p＜0.01; Fig.2-a). The total fluoroscopic 
time was significantly shorter in phase 2 than that in 
phase 1 (70±35 vs. 36±17 min, p＜0.01; Fig.2-b). 
On the other hand, there were no differences in the 
radiation exposure between both phases (310 [IQR; 
161-309] vs. 262 mGy [IQR; 126-309]; Fig.2-c).

Cost of Devices Utilized Until the Wire Passage
We calculated the device’s cost until the wire pas-

sage. The use of all device costs includes puncture 
needle, sheathe, guide wire, guiding catheter, micro-
catheter, IVUS, small size balloon, and reentry device 
usage. There were no significant differences in the 
device cost until the wire passage between both phases. 
(414870 [IQR; 317820-464845] vs. 437920 yen (JPY) 
[IQR; 422920-479620], p=0.1685; Fig.3).

Complications
In phase 1, five cases had arterial spasms and one 

case had an arterial occlusion at the distal punctured 
site after hemostasis despite micro catheter cannula-
tion. Two cases took over 30 minutes to complete 
hemostasis at the distal punctured site. No patients 
from phase 2 had any complications at the reentry 
point, such as an arterial perforation or arterial venous 
fistula. In phase 2, reentry at top of the distal true 
lumen was achieved in all cases, even though the distal 
true lumen had a large amount of plaque. Therefore, 
all cases of phase 2 were treated without extending the 
lesion length and loosing major collateral.

Fig.1. Comparison of (a) Procedural time and (b) Wire number between Phase 1 and Phase 2.
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and the subintimal approaches. A 3-year patency was 
similar in both approaches13). Based on this result, the 
subintimal angioplasty is a reasonable approach in 
technical and clinical terms. The OUTBACK® Elite 
reentry catheter technique brought us benefits in 
regard to the decrease of contrast material volume and 
the short procedural time compared to that of the bi-
directional approach. The OUTBACK® Elite reentry 
catheter techniques are helpful for patients with renal 
insufficiency and elderly patients who cannot keep a 
certain position during procedure. Furthermore, car-
bon dioxide angiography is also useful to save the con-
trast material volume when adjustment of T- and 
L-shaped fluoroscopic marker of OUTBACK® Elite 
reentry catheter14).

Predictors of Failed Antegrade Approach
In this study, 43 cases out of a total of 219 cases 

had antegrade failure with regular techniques based on 
the contrast dye and IVUS guidance. The main reason 
for antegrade failure was wire performance decrement 
just before distal true lumen, especially in case of a 
crossover approach situation. Generally, CTO entrance 
begins from the bifurcation of superficial and deep 
femoral artery in most of FP-long CTO. Although 
ipsilateral antegrade femoral approach is the best way 
to keep the wire performance, the punctured margin 
is limited with many cases. Therefore, the crossover 
approach is one of the predictors of the antegrade fail-
ure.

Predictors of OUTBACK® Elite Reentry Catheter 
Failure

The previous report describes that the reentry 
success rate with the OUTBACK® Elite reentry cath-
eter was not always successful. Causes of reentry fail-

FP-CTO, several techniques, such as the subintimal 
technique10), the duplex-guided technique11), the IVUS-
guided technique3), and the bi-directional rendezvous 
technique via a various distal artery approach1, 5), have 
been developed. A bigger stent area and a higher stent 
symmetry can be achieved in the intraluminal angio-
plasty than in the subintimal angioplasty. On the other 
hand, the intraluminal angioplasty sometimes requires 
many devices, including a microcatheter and stiff guide-
wire. More importantly, the total procedural time is 
longer than that of the subintimal angioplasty, depend-
ing on the lesion severity. The bi-directional approach 
via a distal artery including distal superficial femoral 
artery, popliteal artery, and anterior or posterior tibial 
artery has been reported to be a safe and effective 
method in the treatment of FP-CTO with a high 
technical success and a reasonable short-term patency 
rate1). However, distal access is sometimes difficult and 
complicated. General complications of distal access 
are as follows: arterial spasm and/or occlusion, pseudo 
aneurysm, artery-venous fistula, insult of nerve, and 
hematoma. Position change (supine to prone) during 
the procedure is troublesome and obtaining complete 
hemostasis is time consuming. On the other hand, in 
the subintimal technique, a stiff 0.035 inch guidewire 
is used to dissect the subintimal space, and a stiff-
angled catheter passes through the dissected plane to 
make a reentry in the true lumen. This technique may 
have its limits because the stiff-angled catheter is unable 
to reenter into the true lumen beyond the occlusion12). 
In such a case, the OUTBACK® Elite reentry catheter 
is useful2). This device is widely used to get the wire 
back into the true lumen. To prove clinical feasibility 
and efficacy of the subintimal angioplasty, Soga et al. 
investigated long-term patency after femoro-popliteal 
stenting for a long occlusion with the intraluminal 

Fig.2. Comparison of (a) Contrast media, (b) Fluoroscopic time, and (c) Radiation exposure between Phase 1 and Phase 2.
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ment strategy for FP-CTO is changing from the full-
covered stents to the spot-single stent in our hospital.

Study Limitations
Some limitations of this study are noted. First, 

this study is a non-random, single center study drawn 
from a relatively small study population. Second, we 
excluded severely calcified lesions. The subintimal 
angioplasty for severely calcified lesions cannot achieve 
enough lumen, and it may lead to poor outcomes. 
Therefore, the intraluminal angioplasty using various 
techniques such as the Crosser CTO recanalization 
system (Bard Peripheral Vascular) should be performed 
on severely calcified lesions. In addition, the OUT-
BACK® Elite reentry catheter is not always an effec-
tive device for severely calcified lesions due to the 
kickback phenomenon. Third, in this study, we did 
not examine the difference between treatment strate-
gies after wire crossing, such as the number of stents 
and the stent length, because stenting strategies are 
currently changing. Fourth, we did not evaluate the 
differences between long term patency in this study. 
Further studies are required to reconfirm the effective-
ness of the bi-directional approach with distal access 
and the mono-directional approach with the OUT-
BACK® Elite reentry catheter.

Conclusions
Antegrade recanalization for FP-CTO using the 

OUTBACK® Elite reentry catheter is feasible and safe 
when the antegrade wire goes into subintimal space.

Sources of Funding

None.

Conflicts of Interest

The authors declare no conflict of interest.

Acknowledgments

We acknowledge the expertise of Mrs. Mana 
Fonteneau and CE. Aya Nakata of Morinomiya Hos-
pital.

Reference

1) Schmidt A, Bausback Y, Piorkowski M, Werner M, Bräun-
lich S, Ulrich M, Varcoe R, Friedenberger J, Schuster J, 
Botsios S, Scheinert D. Retrograde recanalization technique 
for use after failed antegrade angioplasty in chronic femo-
ral artery occlusions. J Endovasc Ther. 2012; 19: 23-29

2) Jacobs DL, Motaganahalli RL, Cox DE, Wittgen CM, 
Peterson GJ. True lumen re-entry devices facilitate subin-

ure were listed by an inability to reenter the distal true 
lumen, difficulty tracking the device over a wire, the 
inability to track over the acute angle of aortic bifurca-
tion, severe calcification at the reentry site, and enlarge-
ment by predilatation of the subintimal space15, 16). 
Fortunately, we could obtain successful reentry with 
the OUTBACK® Elite reentry catheter in all cases. 
We determined the following factors and procedural 
steps led to this high reentry rate. 1) We excluded FP-
CTO cases with severe calcification; 2) Antegrade wir-
ing never passed over the distal true lumen to avoid 
enlargement of subintimal space; 3) In order to avoid 
enlargement of subintimal space, we never dilated the 
subintimal space with balloon before OUTBACK® 
Elite reentry catheter was delivered; 4) Reentry site 
was decided carefully by IVUS information.

Cost of Devices Utilized Until the Wire Passage
Although the total number of guide wires was 

significantly less in phase 2 than that in phase1 in this 
study, there were no significant differences in the cost 
of devices until the wire passage between both phases. 
This is because the OUTBACK® Elite reentry catheter 
is 11.7 times more expensive than a 0.014 inch guide-
wire. The Japanese medical insurance system only 
reimburses a couple of 0.014 inch wires in each proce-
dure. On the other hand, the OUTBACK® Elite reen-
try catheter and a couple of 0.014 inch wires are com-
pletely reimbursable. The CTO procedure using OUT-
BACK® Elite reentry catheter is a more cost effective 
reimbursement for the Japanese system. We did not 
compare the balloon and stent cost after wire passage 
between both phase in this study. This is because treat-

Fig.3. Comparison of device’s cost until the wire passage 
between Phase 1 and Phase 2.



Kawasaki et al.

1248

luminal angioplasty of occlusions of the femoral and pop-
liteal arteries by subintimal dissection. Cardiovasc Inter-
vent Radiol. 1990; 13: 357-363

11) Ascher E, Marks NA, Hingorani AP, Schutzer RW, Nahata 
S. Duplex-guided balloon angioplasty and subintimal dis-
section of infrapopliteal arteries: early results with a new 
approach to avoid radiation exposure and contrast mate-
rial. J Vasc Surg. 2005; 42: 1114-1121

12) Laird JR. Limitations of percutaneous transluminal angio-
plasty and stenting for the treatment of disease of the 
superficial femoral and popliteal arteries. J Endovasc Ther. 
2006; 13 (Suppl 2): II30-40

13) Soga Y, Iida O, Suzuki K, Hirano K, Kawasaki D, Shin-
tani Y, Suematsu N, Yamaoka T. Initial and 3-year results 
after subintimal versus intraluminal approach for long 
femoropopliteal occlusion treated with a self-expandable 
nitinol stent. J Vasc Surg. 2013; 58: 1547-1555

14) Kawasaki D, Fujii K, Fukunaga M, Fukuda N, Masuyama 
T, Ohkubo N, Kato M. Safety and efficacy of carbon 
dioxide and intravascular ultrasound-guided stenting for 
renal artery stenosis in patients with chronic renal insuffi-
ciency. Angiology. 2015; 66: 231-236

15) Bausback Y, Botsios S, Flux J, Werner M, Schuster J, 
Aithal J, Varcoe R, Bräunlich S, Ulrich M, Scheinert D, 
Schmidt A. Outback catheter for femoropopliteal occlu-
sions: immediate and long-term results. J Endovasc Ther. 
2011; 18: 13-21

16) Shin SH, Baril D, Chaer R, Rhee R, Makaroun M, Marone 
L. Limitations of the Outback LTD re-entry device in 
femoropopliteal chronic total occlusions. J Vasc Surg. 2011; 
53: 1260-1264

timal angioplasty and stenting of total chronic occlusions: 
Initial report. J Vasc Surg. 2006; 43: 1291-1296

3) Kawasaki D, Tsujino T, Fujii K, Masutani M, Ohyanagi 
M, Masuyama T. Novel use of ultrasound guidance for 
recanalization of iliac, femoral, and popliteal arteries. Cath-
eter Cardiovasc Interv. 2008; 71: 727-733

4) Cao J, Lu HT, Wei LM, Zhao JG, Zhu YQ. Rendezvous 
technique for recanalization of long-segmental chronic 
total occlusion above the knee following unsuccessful stan-
dard angioplasty. Vascular. 2016; 24: 157-165

5) Diaz JA. Regarding “Endovascular treatment of athero-
sclerotic popliteal artery disease based on dynamic angiog-
raphy findings.” J Vasc Surg. 2017; 65: 932-933

6) Rigatelli G, Cardaioli P, Giordan M. Endovascular treat-
ment of femoro-popliteal obstructive disease. Minerva Car-
dioangiol. 2007; 55: 125-132

7) Zdanowski Z, Albrechtsson U, Lundin A, Jonung T, 
Ribbe E, Thörne J, Norgren L. Percutaneous transluminal 
angioplasty with or without stenting for femoropopliteal 
occlusions ? A randomized controlled study. Int Angiol. 
1999; 18: 25125-5

8) Becquemin JP, Favre JP, Marzelle J, Nemoz C, Corsin C, 
Leizorovicz A. Systematic versus selective stent placement 
after superficial femoral artery balloon angioplasty: a mul-
ticenter prospective randomized study. J Vasc Surg. 2003; 
37: 487-494

9) Soga Y, Iida O, Hirano K, Suzuki K, Tosaka A, Yokoi H, 
Nobuyoshi M. Utility of new classification based on clini-
cal and lesional factors after self-expandable nitinol stent-
ing in the superficial femoral artery. J Vasc Surg. 2011; 
54: 1058-1066

10) Bolia A, Miles KA, Brennan J, Bell PR. Percutaneous trans-



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /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 false
  /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 false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <>
    /CHT <>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /KOR <>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /JPN <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


