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Abstract

Introduction Interventional therapy for weight regain
after gastric bypass surgery has been tempered by higher
complications associated with revisional surgery. Endo-
lumenal reduction of post-bypass stomal and pouch dila-
tation offers the promise of a safer approach. Questions still
remain regarding safety and efficacy with these procedures.
We report intra- and postoperative results to date utilizing
an endolumenal suturing platform for this patient subset.
Methods Patients who had regained significant weight 2+
years after Roux-en-Y gastric bypass (RYGB) after losing
>50% of excess body weight (EBW) post RYGB under-
went endolumenal stomal and pouch reduction if they
endoscopically displayed post-bypass stomal and/or pouch
dilatation. The platform was utilized to endolumenally
reduce stoma size by creating circumferential folds with a
tissue anchoring system. Anchors were also utilized to
approximate gastric pouch tissue. Information regarding
patient baseline status and data on procedural safety,
intraoperative performance, postoperative weight loss, and
anchor durability were recorded to date with use of this
system.
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Results In 20/21 subjects we were able to successfully
place anchors (one patient had occult G-G fistula which
impaired visualization). Weight regain post RYGB aver-
aged 59 lbs (N = 20). Stomal diameter was reduced on
average by 53%, with pouch reduction averaging 41%. The
number of anchors placed on average per case was 5.3.
Operating room (OR) time averaged 91 min. There were
no significant complications. Three- and 12-month eso-
phagogastroduodenoscopy (EGD) results revealed preser-
vation of most of the intraoperative stoma and pouch
reduction, and presence of fibrotic tissue folds with con-
tinued presence of anchors at their original locations. Mean
percentage excess weight loss (%EWL) at 6 months was
18% to date (N = 18). Mean weight loss at 6 months was
17.3 £ 15 lbs.

Conclusion Clinical study of this endolumenal tissue
approximation system has shown intraoperative safety and
efficacy in reducing stoma and pouch dilatation post
RYGB. Follow-up anchor durability to date is encouraging.
Continuing weight loss is being tracked through ongoing
endoscopic and clinical follow-up.

Keywords Endolumenal surgery - Weight regain -
Stoma and pouch dilatation - Revisional bypass surgery -
Incisionless surgery

Weight regain after Roux-en-Y gastric bypass (RYGB)
surgery is an unfortunate reality for a significant percentage
of post-RYGB patients. Studies have shown that as many
as 35% of post-Roux-en-Y patients will regain weight at
the 5-10 year mark [1, 2]. Billions of US dollars are spent
annually on nonsurgical approaches to address weight gain
(pharmaceuticals, diets, lifestyle changes, etc.) [3]. These
interventions have typically fallen short of both patients’
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and clinicians’ expectations, with excess weight loss
(EWL) results of less than 5% at the 12 month mark [4].

Restriction of the gastrum and outlet are long-held tenets
of surgical intervention for the obese patient population.
Campos and others have validated that principle with data
revealing that pouch size is independently correlated with
weight loss after primary RYGB [5, 6]. Most patients who
have regained weight post RYGB have evidence of a
dilated stoma and/or gastric pouch [7]. Weight regain is the
most common indication for revisional surgery [8]. It is
estimated that over 250,000 patients will be potential
candidates for revisional intervention by 2014 [9].

Traditional surgical intervention to revise the bypass,
although effective, is underutilized. The revisional gastric
bypass rate (R-RYGB) (open or laparoscopic) is only
3-13%, despite a much higher incidence of weight regain
[10]. Intuitively, this can be at least partially attributed to
both patient and clinical concern over the higher compli-
cation rates associated with revision. Studies have shown
complication rates as high as 30-50% for revisional
bypass, with mortality rates twice those for the primary
procedure [11, 12]. The expense and lack of insurance
coverage for revisional bypass is also a hurdle, with the
cost in the tens of thousands of US dollars [13]. These
realities have helped push the initiative for a safer, inci-
sionless procedural approach for this growing patient
population. We report on our prospective single-site series,
part of a large multicenter registry, to address stomal and/
or pouch dilatation through an endolumenal surgical
approach. An incisionless approach to intervention for
these patients brings the promise of better intraoperative
safety, fewer postoperative complications, and equivalent
efficacy.

Materials and methods
Materials

The Incisionless Operating Platform™ (IOP) with the tis-
sue anchoring system (USGI Medical, San Clemente, CA,
USA) was utilized for all cases. The IOP consists of the
Transport®, a flexible, steerable, multilumen access device
for passage of instrumentation (Fig. 1), an endoscopic
grasper and tissue approximation device, the g-Prox®, and
the g-cathTM tissue anchors (USGI Medical, San Clemente,
CA, USA) (Figs. 2, 3). The Transpor’[®, which combines
many features of a standard endoscope and a laparoscopic
trocar, provides four operating lumens (6, 6, 4, and 4 mm).
Lumens were used for insertion of the g-Prox®/ g—cathTM for
tissue grasping and approximation, an endoscope (Olym-
pus GIF N-180; Olympus America, Inc., Center Valley,
PA, USA) for visualization, and various endoscopic

Fig. 1 TransPort® device

Fig. 2 g-Prox® grasping device

hTM

Fig. 3 g-catl tissue anchors

graspers and instrumentation as necessary for the proce-
dure. Insufflation was delivered from a standard, high-flow
CO, insufflator connected to a luer lock on the TransPort®
handle. Tissue folds were placed circumferentially around
the stoma and additionally, as necessary, in the gastric
pouch, to reduce the size of the pouch and stoma to
approximate the original post-RYGB anatomy.

Methods
This study is an Institutional Review Board (IRB)-

approved prospective evaluation of 21 post-Roux-en-Y
gastric bypass patients who underwent a restorative,
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endolumenal procedure at Monmouth Medical Center
between February and July 2008. Informed consent was
obtained. Demographic information obtained at screening
included patient age, gender, pre-bypass weight, post-
bypass nadir weight, and amount of weight regained post
nadir. All patients underwent a thorough presurgical his-
tory and physical examination with documentation of
comorbid conditions as well as a nutritional evaluation.
Additionally, upper endoscopy was performed to document
pouch and stoma dilatation. Pouch length was measured
using the markings on a standard gastroscope, with the
measurement being made from the most proximal wall of
the stoma back to the top of the gastric pouch. Pouch was
characterized as bulbous, spherical, or tubular. The longest
diameter of the stoma was measured using an endoscopic
grasper with a premeasured jaw width of 8 mm.

Inclusion criteria for the study included patient age
greater than 18 and less than 65 years old. Patients must have
initially achieved >50% loss of excess body weight (EBW)
after their primary surgery, and their primary surgery must
have been completed at least 2 years prior to undergoing the
restorative procedure. They had to be at reasonable risk with
regard to general anesthesia and be able to provide written
informed consent. Patients were excluded from this study if
they presented with esophageal stricture or other anatomical
abnormality that would preclude the passage and/or use of
the endolumenal instruments, if they had significant
impairment of mobility that would limit compliance with
postoperative exercise regimen, or if the investigator deter-
mined another causal factor for weight gain other than pouch
or stomal dilatation. Intraoperative data recorded included
OR time, pre- and postprocedural stoma and pouch size,
number of anchors placed, and any intra- or immediate
postoperative complications. The patients were followed
post procedure with weight checks, endoscopy, and nutri-
tional evaluations at time points noted in Table 1.

Statistics

All analysis was done by using SAS version 8.2 under
independent statistical oversight. Ideal body weight (IBW)
was calculated using a body mass index (BMI) of 25 kg/m?
to determine excess body weight (EBW) and %EWL [14]
Statistical significance was set at the 95% confidence
interval (p < 0.05).

Table 1 Postprocedural follow-up

Results

We enrolled a total of 21 patients, of whom 20 successfully
had anchors placed during the procedure. Mean patient age
was 46 (31-57) years, and 70% were women. Weight
regain post RYGB averaged 59 lbs (N = 21). Mean post-
RYGB nadir weight was 198 Ibs, and mean weight at time
of the procedure was 257 lbs. One patient (1/21) had an
occult gastro-gastric fistula (missed on screening EGD)
which impaired insufflation and visualization and contrib-
uted to a small mucosal tear in the distal esophagus. The
case was discontinued with no anchors placed, and there
were no patient adverse sequelae. Patients tolerated the
procedure well and there were no serious intra- or post-
operative complications.

Out of an abundance of caution, we opted to have our
first four study patients admitted and observed overnight,
but quickly transitioned to discharging the remaining 16
patients the same day. No patients required narcotics for
pain control and only one complained of a sore throat.
Stoma and pouch size were measured intraoperatively
before and at the conclusion of the procedure. Procedural
results are noted in Table 2. Representative endoscopic
photographs of the gastrojejunostomy before and immedi-
ately after the anchors were placed are shown in Fig. 4.

The mean duration of the procedure including pre- and
postprocedural endoscopy was 91 min (range 50—
130 min), with an average of 5.3 total tissue anchors placed
per patient. The mean time of the first ten versus the last ten
consecutive procedures decreased from 101 to 82 min,
which we felt was due to both the operating teams’
increased proficiency with placement of tissue anchors as
well as availability of improved versions of the devices
during the second half of the study. Eighteen of 20 patients
completed 6-month follow-up. Two patients opted to
withdraw from follow-up because of time and travel con-
straints. Mean 6-month weight loss was 17.3 & 15 Ibs
(N = 18), which translated into a mean of 18% EWL. The
patients lost a mean of 29% of their weight gain post nadir
at 6 months. The majority of subjects (54%) continue to
report increased satiety as compared with pre-revision
levels at 6 months post procedure. The maximum weight
loss for an individual patient in the study was 48 lbs, with a
9%EWL of 42%, and 75% loss of their regained weight. A
subset of patients in whom we achieved a pouch length

Evaluation intervals post 1 Month 3 Months 6 Months 12 Months 18 Months 24 Months
ROSE postop. postop. postop. postop. postop. postop.
Clinical/nutritional follow-up X X X X X X

EGD follow-up X X
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Table 2 Intraoperative results

Stomal anchors Final stomal Avg% stomal Pouch anchors Avg% pouch Total anchors
per case diameter (mm) reduction per case reduction per case
N=20 2.5 11.5 53% 2.8 41% 53

Fig. 4 a Endoscopic view of
stoma pre revision. b Same
stoma post placement of two
tissue anchors

Table 3 Weight loss results

Mean Mean Mean % of
6 months

weight lost J%EWL* weight regain post
bypass lost since revision

Total 6 months, N = 18 17.3 &+ 15 lbs 18 £ 13% 29 + 26%
Post-ROSE pouch length < 5cm, N =7  27.1 &£ 153 Ibs 30 £ 12% 52 + 26%
Maximum for individual subject 48 1bs 47% 72%

Fig. 5 (a, b) Twelve month
endoscopic images of two
patients post procedure,
demonstrating continued
presence of tissue folds

post procedure of <5 cm was significantly correlated with ~ date, 100% (4/4) had visible anchors, with average %EWL
superior weight loss at 6 months, with mean %EWL of  of 22%. Figure 5 illustrates images from two of the first
30% (N =7, p < 0.03). Mean weight loss for this subset  four 12-month follow-up endoscopies.
was 27.1 £+ 15.3 Ibs at 6 months, with a loss of 52% of
their regained weight (Table 3).

Durability of plications was confirmed at 3 months, with ~ Discussion
anchors visible in 13/14 (93%) patients who completed
their 3-month EGD. The one patient in whom we were  One of the challenges in offering patients a less invasive
unable to visualize the anchor had only one very large  alternative to traditional revisional surgery has been our
stomal plication placed. Of the 12-month EGDs done to  ability to reliably recreate pouch and stoma restriction in a
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consistent and durable fashion with an endolumenal
approach. The gastrointestinal (GI) tract can be unforgiving
when foreign material is introduced. Thorough under-
standing of the biological and mechanical factors involved
in the healing of GI tissue is critical to successful wound
healing. Dubay et al. in discussing the biology of acute
wound failure, noted that successful wound healing occurs
when a dynamic balance is met between the loads placed
across a provisional matrix, and the feedback and feed-
forward responses of repair cells [15].

Surgeons are cognizant of the risk of putting too much
tension on GI tissue when performing anastomoses.
Hypoperfusion at the site ensues, with the resultant ische-
mia impairing collagen proliferation and eventually pre-
cipitating wound dehiscence [16]. Conversely, unlike with
cutaneous wound healing, full inclusion of the submucosal
layer, along with muscularis and serosal incorporation, is
critical to successful healing of gastrointestinal tissue. The
bulk of collagen, blood supply, and lymphatics are in the
submucosa, providing early crucial tensile strength to the
new wound. Without inclusion of tissue deep to the sub-
mucosal layer in any tissue fold brought together, the
wound is apt to fail because of lack of mechanical tension
and of an adequate inflammatory response to trigger early
collagen proliferation at the site [17]. The upper GI wound
is at greatest risk 2-3 days after suture is placed. This is
when shear stress is high, and before collagen proliferation
has begun to take place [18].

The expandable tissue anchors are placed under direct
visualization and the delivery system provides a tactile,
“surgical” feel when plicating tissue. The anchors spread
the force load across the wound and can accommodate but
not break when under tension. This theoretically should
provide an optimal environment for wound healing, col-
lagen deposition, and good scar formation. Preclinical
work by Seaman et al. has demonstrated the potential of the
anchor “basket” design for reliable and durable plication
of gastric tissue [19]. The platform allows for adjustable
tensioning and even distribution of forces across a greater
surface area, theoretically resulting in better tissue fibrosis
and remodeling of the newly placed tissue folds, which we
feel should contribute to greater long-term wound
durability.

Previous to our case series work as part of this endo-
lumenal registry, Herron et al. [20] reported on encourag-
ing feasibility work with the platform for this incisionless
revision, and Bessler et al. presented early clinical work
with the platform for revision of pouch and stoma dilata-
tion [21].

Weight regain after bypass surgery has a significant
impact on quality of life for these patients [2] in addition to
the impact on their overall physical and mental health.
Along with reporting on standard weight loss metrics used
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for primary bariatric procedures (i.e., %EWL), we addi-
tionally report a metric that measured success of losing the
weight that was regained post bypass (% regained weight
loss, or %RWL). We feel that this may be a more appro-
priate metric for defining success in this revisional bariatric
population, since the goal of this surgical intervention is to
revise the pouch and stoma to approximate immediate post-
bypass anatomy and thereby provide a tool to help patients
lose their regained weight.

This study allowed for broad inclusion criteria. Patients
were not excluded due to psychosocial issues, amount of
excess body weight, or the amount of time passed since
their original bypass. Considering the broad spectrum of
included patients, we are quite encouraged by both the
anchor durability observed at 1 year and the 6-month
weight loss results to date. The four patients to date at
12 months who have had follow-up endoscopy have
averaged 24% EWL at the 1 year mark.

There were some technical device issues that impacted
the level of procedural success early on in the study.
Among them, the steering and torque of the TransPort®
was suboptimal and the lumens were often too tight to
allow instruments to easily pass and maneuver. These
issues were addressed by the manufacturer, which resulted
in improved device performance at the end of the study and
in our subsequent cases. Finally, one of the most significant
gratifying endpoints was the safety profile of this revisional
approach. There were no significant complications or
rehospitalizations in our study patients. After feeling com-
fortable with the postoperative course of these patients, the
last 16 patients were discharged the same day. All patients
returned to their activities of daily living upon discharge.

Although based on a small case series, our early data
analysis suggests that certain demographic and procedural
factors can optimize weight loss success at 6 months. We
plan to apply this knowledge to our selection and man-
agement of patients to whom we now offer this endo-
lumenal tissue anchoring procedure as a treatment option
to approximate tissue to address weight regain post
RYGB.

Conclusions

In this case series, this endolumenal procedure was shown
to be intraoperatively safe and efficacious for approxi-
mating gastric pouch and stoma tissue to reduce stoma and
pouch dilatation post RYGB. Patients achieved moderate
weight loss at 6 months post procedure. Presence of the
tissue anchors was confirmed in early 12-month endoscopic
follow-up. Further and longer-term follow-up will be nec-
essary to document durability of the anchors as well as of
weight loss.



Surg Endosc (2010) 24:2308-2313

2313

Acknowledgement Disclosures Frank J. Borao has no conflicts of
interest to disclose; the cost of the study was funded by USGI
Medical. Steve Gorcey has no conflicts of interest; the cost of the
study was funded by USGI Medical. Aaron Capuano has no conflicts
of interest or financial ties to disclose.

References

1. Magro DO, Gelonese B, Delfini R, Pareja BC, Callejas F, Pareja
JC (2008) Long-term weight regain after gastric bypass: a 5-year
prospective study. Obes Surg 18(6):648—651 Epub 2008 Apr 8

2. Christou NV, Look D, MacLean LD (2006) Weight gain after
short- and long-limb gastric bypass in patients followed for
longer than 10 years. Ann Surg 244(5):734-740

3. Kruger J, Galuska DA, Serdula MK, Jones DA (2004) Attempting
to lose weight: specific practices among U.S. adults. Am J Prev
Med 26(5):402-406

4. Klein S (2003) Medical management of obesity: present and
future therapy. Surg Alimentary Tract 7(4):464-467

5. Campos GM, Rabl C, Mulligan K, Posselt A, Rogers SJ, West-
phalen AC, Lin F, Vittinghoff E (2008) Factors associated with
weight loss after gastric bypass. Arch Surg 143(9):877-884

6. Roberts K, Duffy A, Kaufman J, Burrell M, Dziura J, Bell R
(2007) Size matters; gastric pouch size correlates with weight
loss after laparoscopic Roux-en-Y surgery. Surg Endosc 21:
1397-1402

7. Parikh M, Bessler M (2008) Revision Procedures for Failed
Gastric Bypass Bariatric Times e-article September 2007 Sur-
gical Perspective. http://bariatrictimes.com/2007/09/10/revision-
procedures-for-failed-gastric-bypass/. Accessed Apr 08

8. Behrns KE, Smith CD, Kelly KA, Sarr MG (1993) Reoperative
bariatric surgery—Lessons learned to improve patient selection
and results. Ann Surg 218:646-653

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Statistics Related to Overweight and Obesity: The Economic

Costs. http://www.win.niddk.nih.gov/statistics/index.htm. Acces-
sed: May 2008

Cohen R, Pinheiro JS, Correa JL, Schiavon C (2005) Laparo-
scopic revisional bariatric surgery: myths and facts. Surg Endosc
19:822-825

Schwartz RW et al (1988) Gastric bypass revision: lessons
learned from 920 cases. Surgery 104:806-812

Nesset EM, Kendrick ML, Houghton SG, Mai JL, Thompson GB,
Que FG, Thomsen KM, Larson DR, Sarr MG (2007) A two-
decade spectrum of revisional bariatric surgery at a tertiary
referral center. Surg Obes Relat Dis 3:25-30

Livingston EH (2005) Hospital costs associated with bariatric
procedures in the United States. Am J Surg 190(5):816-820
Dixon JB, McPhail T, O’Brien PE (2005) Minimal reporting
requirements for weight loss: current methods not ideal. Obes
Surg 15:1034-1039

Dubay DA, Franz MG (2003) Acute wound healing: the biology
of acute wound failure. Surg Clin North Am 83(3):463-481
Schroder W, Stippel D, Gutschow C, Leers J, Holscher AH
(2004) Post-operative recovery of microcirculation after gastric
tube formation. Langenbecks Arch Surg 389:267-271
Thompson SK, Chang EY, Jobe BA (2006) Clinical review:
healing in gastrointestinal anastomoses, part 1. Microsurgery
26:131-136

Thorton FJ, Barbul A (1997) Healing in the gastrointestinal tract.
Surg Clin North Am 77:549-573

Seaman DL, Gostout CJ, de la Mora Levy JG, Knipschield MA
(2006) Tissue anchors for transmural gut-wall apposition. Gas-
trointest Endosc 64:577-581

Herron DM, Birkett DH, Thompson CC, Bessler M, Swanstrom
LL (2008) Gastric bypass pouch and stoma reduction using a
transoral endoscopic anchor placement system: a feasibility
study. Surg Endosc 22(4):1093-1099 Epub 2007 Nov

Bessler M, Stevens PD, Milone L, Swanstrom LL (2008) An
endosurgical operating system: human experience in endolume-
nal and NOTES procedures. SAGES 2008 Podium Presentation

@ Springer


http://bariatrictimes.com/2007/09/10/revision-procedures-for-failed-gastric-bypass/
http://bariatrictimes.com/2007/09/10/revision-procedures-for-failed-gastric-bypass/
http://www.win.niddk.nih.gov/statistics/index.htm

	Prospective single-site case series utilizing an endolumenal tissue anchoring system for revision of post-RYGB stomal and pouch dilatation
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Materials and methods
	Materials

	Methods
	Statistics

	Results
	Discussion
	Conclusions
	Acknowledgement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


