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Abstract 
Considered as an extension of both laparoscopic surgery and interventional endoscopy, natural orifice transluminal endoscopic surgery 
(NOTES) is emerging as a new alternative of minimal invasive surgery. Literature on the gastrointestinal complications of this novel 
technique is sparse. The goal of this study was the histopathologic evaluation of postoperative complications in a NOTES experimental 
animal group. Ten female pigs (Sus scrofus domesticus) underwent transgastric endoscopic oophorectomy and tubectomy followed by 
gastric closure using OTSC clips. Fourteen days after surgery, the animals were sacrificed. Based on the gross examination during 
necropsy focused excisional biopsies were performed. Gross and microscopic evidence of gastric ulcer distal to the puncture site and 
perigastric lymph node abscess were found on one animal. Histological evaluation plays a determinant role in the correct evaluation of 
postoperative complications of pure NOTES procedures. 
Keywords: pure NOTES, histopathology, natural orifice transluminal endoscopic surgery, complications, minimal invasive 

surgery, survival. 

 Background 

Although just a few years passed since Kalloo AN 
et al. [1] had published the first animal report on 
transgastric endoscopy, the acronym of natural orifice 
translumenal endoscopic surgery (NOTES) has become 
a familiar term in surgery. This concept represents/ 
stands for a novel surgical technique involving the 
endoscopic access of the abdominal cavity in a scarless 
manor via one of the bodies’ natural orifices: mouth, 
anus, vagina, urethra. The specific anatomical structure 
is accessed by a flexible endoscope after puncturing one 
of the hollow viscera (esophagus, stomach, vagina, 
colon, rectum, urinary bladder, etc.). As expected, 
safety is one of the key issues that need to be solved 
before accepting the introduction of this technique into 
clinical practice. For the same reason the evaluation of 
the postoperative gastric function is one of NOSCAR 
recommendations regarding animal laboratory studies 
for NOTES [2, 3]. 

Acute gastric ulcer is considered a gastric wall 
defect extending beyond muscularis mucosa and usually 
healing with scar formation, being the consequence of a 
variety of factors who induce damage of the gastric 
mucosa: in debilitating illnesses, sepsis, trauma or in 
patients with severe central nervous system injury [4].  
It is known for decades that surgery itself can involve  
an important biological stress, in particular when 
associated with hemorrhage or local infection, because 
of gastric ischemia and hypoxia [5, 6]. Minimal invasive 
surgical techniques (including NOTES) having 
advantages such as low immunologic impact, fast 
recovery, etc., are less likely to determine such post-

operative events. On the other hand, transgastric surgery 
has a specific range of complications partially unknown 
or unevaluated, direct consequence of the uncommon 
access route used. 

The need to establish a histological diagnosis has 
been stressed since the end of the nineteenth century 
when Ruge and Veit had introduced the surgical biopsy 
as an essential diagnostic tool [7]. During the 20th 
century, histopathology has earned its place as one of 
the most reliable diagnostic asset associated to the 
surgical intervention. 

As for open and laparoscopic approaches, in 
NOTES, an important aspect regarding the evaluation of 
postoperative complications is to use the adequate 
criteria and the histopathological analysis of the 
specimen is one of them. 

Although clinical reports on NOTES were published 
[8, 9], most of the studies to this date were performed 
on animals, mostly porcine and canine [10–12]. The 
high level of similarity between the anatomy of human 
and pig’s upper GI tract makes the porcine model a 
good option for our experimental study. 

 Materials and Methods 

Subjects and preoperative care 

The protocol was in accordance with Romanian  
laws for animal use and care and the directives of  
the European Community Council (No. 86/609/EEC) 
and was reviewed and approved by the Craiova  
Medical University Animal Care and Use Committee/ 
institutional review board. 
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For this study a total of 10 female domestic swine 
(Sus scrofus domesticus) that weighed between 20 and 
40 kg were placed in quarantine five days before the 
planned procedure. The animals were removed from 
woodchip bedding 72 hours before surgery to minimize 
gastric bezoars and were fasted 24 hours before the 
operation but allowed to drink water ad libitum. The 
animals were transferred to a surgical lab facility on the 
day of the procedure. A single dose of parenteral 
antibiotics were given at the start of the intervention. All 
ten animals were assigned to pure NOTES procedure 
under general anesthesia with oro-tracheal intubation. 

Transgastric access and closure 

After gastric irrigation with normal saline an eso-
gastroscopy was performed without the use of an 
overtube to evaluate the aspect of gastric lumen and to 
identify an adequate spot for gastrotomy creation. No 
endoscopic lesion of the gastric mucosa was identified 
at this stage. The procedure continued with the 
translumenal access through a 3 to 5 mm full-thickness 
incision followed by balloon dilation (Figure 1). 

 
Figure 1 – Gastric access site dilatation using 
endoscopic balloon. 

The actual intervention consisted of the endoscopic 
evaluation of the peritoneal cavity and oophorectomy, 
done under endoscopically maintained capnoperitoneum, 
without any additional laparoscopic trocars (Figure 2). 

 
Figure 2 – Endoscopic view of peritoneal cavity. 

At the end of the procedure the pneumoperitoneum 
was aspired, the endoscope was withdrawn and the 
access site was closed with OTSC clips (OTSC; Ovesco 
Endoscopy GmbH, Tübingen, Germany) (Figure 3). 

 
Figure 3 – Translumenal access site closure using an 
OTSC clip (endoscopic view). 

All the procedures were performed by a team 
comprising of surgeons, endoscopists, anesthetists and 
veterinary technician. No significant complication 
occurred during intraoperative time. 

Postoperative care 

All animal survived and were monitored daily for 
signs of distress (pain, eating habits, bowel movements, 
clinical signs of sepsis). One animal developed signs  
of infection on postoperative day 10. Intramuscular 
antibiotics were given for three days with significant 
clinical improvement. None of the animals received acid 
suppressors for the postoperative follow-up. All other 
animals appeared to thrive in the postoperative period. 
Swine were euthanized 14 days after procedure. 

 Results 

The abdominal organs were examined to determine 
the presence or absence of abscesses, intraperitoneal 
adhesions or any other sign of inflammation, according 
to the predetermined biopsy protocol (Figure 4). The 
gross examination looked for the size, form, margins 
and localization of any pathologic process. 

 
Figure 4 – Stomach: anterior face and perigastric 
lymph nodes. 

Special attention was paid to the gastric macroscopic 
aspect, considering the two critical aspects in natural 
orifice endoscopic surgery: the translumenal access and 
closure. For this purpose, the stomach was resected and 
evaluated for any sign of lesions like ulceration, 
inflammation, etc. No signs of perforation or leaks were 
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observed at the inspection of the peritoneal cavity. To 
further confirm that the stomach was later removed and 
a pressure test for leakage was performed in every case. 
All leak tests showed negative. 

Abscesses on the greater curvature and multiple 
enlarged perigastric lymph nodes, sizes varying from 
0.5 to 1.5 cm were observed in one animal, the same 
who developed signs of infection postoperatively.  
A 0.5 cm ulceration was revealed after opening the 
stomach, situated on the mid anterior wall, close to the 
greater curvature and distally from the transgastric 
access site (Figure 5). 

 
Figure 5 – Acute gastric ulcer: gross aspect. 

No such lesions were observed at the time of 
intervention so they were considered surgery-related.  
In this case, during gastric manipulation, the OTSC clip 
was dislodged and recovered at the opening of the 
stomach. Identification of the translumenal access site 
was impaired by the excellent healing of the gastrotomy 
and by the clip dislodgement. 

Excisional biopsies were obtained based on the gross 
aspect of the specimen during the necropsy protocol:  
a 3 cm in diameter gastric fragment including the ulcer 
site previously described and a 1.5 cm perigastric lymph 
node. Some general rules for this procedure were 
followed. Special care was taken not to crush the tissue 
with forceps when performing the biopsies. Once  
the tissue fragments were obtained they were placed 
immediately into separate containers and sent for histo-
pathological examination. 

The specimens were processed and analyzed at the 
Morphopathology Department of the Emergency 
County Hospital of Craiova. The histological specimen 
was fixated in neutral formaldehyde 10% followed  
by paraffin inclusions and a Microtome HM was used  
to perform 5 µm thick sections. All biologic material 
was stained using Hematoxylin and Eosin and examined 
at 4× and 10× magnifications by an investigator who 
was blinded to the type of intervention and time of 
harvest. 

The histopathologic analysis of the first specimen – 
perigastric lymph node – revealed signs of sinusal 
histiocytosis, as evidence of local inflammation 
(Figure 6).  

 
Figure 6 – Perigastric lymph node (HE staining, ob. 
×4). 

Histology of the lymph node showed normal nodal 
architecture destroyed by the severe inflammatory 
process. The center of the node was partially replaced 
by necrotic debris, with numerous neutrophils present at 
this level. 

For the second specimen consisting of a gastric 
fragment at the level of the ulceration microscopy 
revealed an acute gastric ulcer. The pathologic process 
involved all the mucosa reaching all gastric layers to 
tunica muscularis interna (Figures 7–9). Evidence of 
necrotic detritus was also present at the level of the 
ulcer site (Figure 10). 

 

Figure 7 – Ulceration of the mucosa (HE staining, ob. 
×10). 

Figure 8 – Gastric ulcer: thrombosis (HE staining, ob. 
×4). 
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Figure 9 – Gastric ulcer involving internal muscular 
layer (HE staining, ob. ×4). 

Figure 10 – Gastric ulceration with necrotic debris 
(HE staining, ob. ×10). 

 

 Discussion 

The first step into understanding postoperative 
complications is to document their presence and to 
investigate the circumstances in which they occurred. 
To do this adequate tools have to be used, such as gross 
and histological examination. 

Regardless of the importance of histopathologic 
evaluation in experimental surgery, to this date, little 
efforts were reported to assess the microscopic changes 
in the stomach during the postoperative recovery period. 
Only a few NOTES animal experiment reports offered 
specific information on the gross aspect of organs and a 
detailed histological examination during postoperative 
recovery period [13–15]. 

It is well known that the usual location for stress 
ulcers is the gastric fundus and for 15% of patients with 
Curling ulcer, both gastric and duodenal lesions are 
present [16–20]. These ulcers are most commonly round 
in configuration and less than 2 cm in greatest diameter. 
[17, 19] The microscopic aspect shows sharp borders 
between the ulcerated region and the adjacent mucosa, 
with limited or no evidence of fibrosis. Numerous acute 
inflammatory cells and important vascular congestion 
are other key features in acute gastric ulcer [21]. 

Obviously, it is well known that any alteration in the 
thin balance between the acid aggression and the mucosal 
barrier is the cause of acute gastric ulcer. Still, the causes 
of this alteration in case of postoperative stress ulcer are 
difficult to understand and are partially unknown. 

This is even more difficult to understand in case of 
endoscopic translumenal surgery, which is supposed to 
be less traumatic than open surgery. 

Several factors, such as local infection, lack of 
postoperative gastric anti-acid protection, restrictive 
alimentary regime, use of NSAIDs or the surgical stress 
may be involved as potential causes [22, 23]. 

In our study, we believe that postoperative sepsis 
was the main cause for stress ulcer. 

As we pointed out, and as previously confirmed by 
numerous studies, sepsis is a potent ulcerogenic 
promoter especially when associated to surgery [24]. 
The etiology of postoperative intra-abdominal infection 
may reside in the suboptimal preparation of gastric 
cavity before surgery in case of one animal and, in a 

lesser degree, by the high-level disinfection instead of 
sterilization of the endoscope. This hypothesis is 
supported by other authors. Several researches tend to 
confirm our hypothesis [12, 25, 26]. More, lack of 
gastric protection, both intraoperative against thermal 
lesions and postoperative anti-acid medication might 
have augmented the risk of ulcerogenesis. Some authors 
used anti-acid medication during the postoperative 
period in case of transgastric oophorectomy, with good 
results [14]. Also, adequate endoscopic platform capable 
of sealing the transgastric access site is demanded in 
order to have a safe, leak-proof intervention. This is 
even more obvious in case of an endoscopic mediastino-
scopy, which requires perfectly sterile operation, in order 
to avoid serious complications – such as mediastinitis – 
with disastrous results. 

Limitations 
We identified several limitations in our study. First, 

the use of an animal model has some drawbacks and 
may not be ideal. Never the less, this is a general 
problem concerning experimental surgery and not 
specific to NOTES animal experiments. Still, given the 
availability, the cost, the relative anatomical similarities 
and safety, swine has proven its usefulness for the 
development of transgastric procedures [27]. We are 
also well aware of the limited number of cases and the 
need of a control group. Following this idea and keeping 
in mind the low impact no statistical evaluation was 
performed. 

A natural tendency would have been to draw a 
comparison between laparoscopic and transgastric 
groups, yet we considered that there are only limited 
elements to compare when referring to postoperative 
follow-up and complication rates. One major problem is 
that translumenal endoscopic surgery has the potential 
for peritoneal contamination due to intraoperative leaks 
via the punctured access organ [28]. Peritoneal fluid 
prelevation during and after the operation would have 
indicated the intraperitoneal contamination and bring 
the quantitative and qualitative proof of the 
microorganisms involved. The lack of postoperative 
endoscopic evaluation a few days before the necropsy 
did not allowed us to have a dynamic evaluation of the 
pathologic process. 
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 Conclusions 

Even if it is very appealing to most of the patients, 
the “pure” natural orifice translumenal endoscopic 
surgery should not skip some ethical aspects regarding 
the safe introduction of this innovative technique in the 
clinical field. Little is known about the postoperative 
complications of this kind of surgical approach. For this 
purpose, a thorough macroscopic and histopathologic 
evaluation of postoperative complications in each 
research group is mandatory in order to optimize  
the technique and allow better pre- and postoperative 
planning. 

Acknowledgements 
Part of this study was supported by a research grant: 

PNII 41–023/2007 “Survival and immunologic impact 
in transgastric oophorectomy compared to laparoscopic 
approach” (RONOTES). 

References 
[1] Kalloo AN, Singh VK, Jagannath SB, Niiyama H, Hill SL, 

Vaughn CA, Magee CA, Kantsevoy SV, Flexible trans-
gastric peritoneoscopy: a novel approach to diagnostic and 
therapeutic interventions in the peritoneal cavity, Gastro-
intest Endosc, 2004, 60(1):114–117. 

[2] Rattner D, Kalloo A; ASGE/SAGES Working Group, 
ASGE/SAGES Working Group on Natural Orifice Trans-
lumenal Endoscopic Surgery. October 2005, Surg Endosc, 
2006, 20(2):329–333. 

[3] Rattner D, Introduction to NOTES White Paper, Surg Endosc, 
2006, 20(2):185. 

[4] Rosai J, Rosai and Ackerman’s surgical pathology, 9th 
edition, vol. 1, Mosby, 2004, 653–655. 

[5] Goodman AA, Frey CF, Massive upper gastrointestinal 
hemorrhage following surgical operations, Ann Surg, 1968, 
167(2):180–184. 

[6] Harjola PT, Sivula A, Gastric ulceration following 
experimentally induced hypoxia and hemorrhagic shock:  
in vivo study of pathogenesis in rabbits, Ann Surg, 1966, 
163(1):21–28. 

[7] Dhom G, Geschichte der Histopathologie, Der Pathologe, 
2000, 21(4):285–291. 

[8] Marescaux J, Dallemagne B, Perretta S, Wattiez A, Mutter D, 
Coumaros D, Surgery without scars: report of transluminal 
cholecystectomy in a human being, Arch Surg, 2007, 
142(9):823–826; discussion 826–827. 

[9] Zorrón R, Filgueiras M, Maggioni LC, Pombo L, Lopes 
Carvalho G, Lacerda Oliveira A, NOTES. Transvaginal 
cholecystectomy: report of the first case, Surg Innov, 2007, 
14(4):279–283. 

[10] Wilhelm D, Meining A, von Delius S, Fiolka A, Can S, Hann 
von Weyhern C, Schneider A, Feussner H, An innovative, 
safe and sterile sigmoid access (ISSA) for NOTES, 
Endoscopy, 2007, 39(5):401–406. 

[11] Perretta S, Dallemagne B, Coumaros D, Marescaux J, 
Natural orifice transluminal endoscopic surgery: transgastric 
cholecystectomy in a survival porcine model, Surg Endosc, 
2008, 22(4):1126–1130. 

[12] Grant SW, Hopkins J, Wilson SE, Operative site bacteriology 
as an indicator of postoperative infectious complications in 
elective colorectal surgery, Ann Surg, 1995, 61(10):856–
861. 

[13] Cios TJ, Reavis KM, Renton DB, Hazey JW, Mikami DJ, 
Narula VK, Allenmang MT, Davis SS, Melvin WS, 
Gastrotomy closure using bioabsorbable plugs in a canine 
model, Surg Endosc, 2008, 22(4):961–966. 

[14] Wagh MS, Merrifield BF, Thompson CC, Survival studies 
after endoscopic transgastric oophorectomy and tubectomy 
in a porcine model, Gastrointest Endosc, 2006, 63(3):473–
478. 

[15] Pauli EM, Moyer MT, Haluck RS, Mathew A, Self-approxi-
mating transluminal access technique for natural orifice 
transluminal endoscopic surgery: a porcine survival study 
(with video), Gastrointest Endosc, 2008, 67(4):690–697. 

[16] Curling TB, On acute ulceration of the duodenum, in cases 
of burn, Med Chir Trans, 1842, 25:260–281. 

[17] Pruitt BA Jr, Goodwin CW Jr, Stress ulcer disease in the 
burned patient, World J Surg, 1981, 5(2):209–222. 

[18] Bruck HM, Pruitt BA Jr, Curling’s ulcer in children: a 12-year 
review of 63 cases, J Trauma, 1972, 12(6):490–496. 

[19] Czaja AJ, McAlhany JC, Pruitt BA Jr, Acute gastroduodenal 
disease after thermal injury. An endoscopic evaluation of 
incidence and natural history, N Engl J Med, 1974, 
291(18):925–929. 

[20] Moncrief JA, Switzer WE, Teplitz C, Curling’s ulcer, J 
Trauma Injury Infection Crit Care, 1964, 4(4):481–494. 

[21] Nagel CB, The nature and treatment of stress ulcers.  
A review, Calif Med, 1970, 112(6):19–24. 

[22] Moreland KJ, Ulcer disease of the upper gastrointestinal 
tract in small animals: pathophysiology, diagnosis, and 
management, Compend Contin Educ Pract Vet, 1988, 
10(11):1265–1279. 

[23] Wolfe MM, Lichtenstein DR, Singh G, Medical progress: 
gastrointestinal toxicity of nonsteroidal antiinflammatory 
drugs, N Engl J Med, 1999, 340(24):1888–1899. 

[24] Rees M, Bowen JC, Stress ulcers during live Escherichia 
coli sepsis. The role of acid and bile, Ann Surg, 1982, 
195(5):646–652. 

[25] Narula VK, Happel LC, Volt K, Bergman S, Roland JC, 
Dettorre R, Renton DB, Reavis KM, Needleman BJ,  
Mikami DJ, Ellison EC, Melvin WS, Hazey JW, Transgastric 
endoscopic peritoneoscopy does not require decontami-
nation of the stomach in humans, Surg Endosc, 2009, 
23(6):1331–1336. 

[26] Narula VK, Hazey JW, Renton DB, Reavis KM, Paul CM, 
Hinshaw KE, Needleman BJ, Mikami DJ, Ellison EC,  
Melvin WS, Transgastric instrumentation and bacterial 
contamination of the peritoneal cavity, Surg Endosc, 2008, 
22(3):605–611. 

[27] Sumiyama K, Gostout CJ, Rajan E, Bakken TA, Deters JL, 
Knipschield MA, Hawes RH, Kalloo AN, Pasricha PJ, 
Chung S, Kantsevoy SV, Cotton PB, Pilot study of the 
porcine uterine horn as an in vivo appendicitis model for 
development of endoscopic transgastric appendectomy, 
Gastrointest Endosc, 2006, 64(5):808–812. 

[28] Ramamoorthy SL, Lee JK, Luo L, Mintz Y, Cullen J,  
Easter DW, Savu MK, Chock A, Carethers J, Horgan S, 
Talamini MA, The inflammatory response in transgastric 
surgery: gastric content leak leads to localized inflammatory 
response and higher adhesive disease, Surg Endosc, 2010, 
24(3):531–535. 
 

 
 
Corresponding author 
Ştefan Pătraşcu, MD, PhD candidate, Department of Surgery, Emergency County Hospital, 1 Tabaci Street, 
200642 Craiova, Romania; Phone +40724–216 642, +40251–426 764, e-mail: stef.patrascu@gmail.com 
 
 
 
Received: April 7th, 2011 

Accepted: July 15th, 2011 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




