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Abstract

Endoscopic submucosal dissection (ESD) has gained world-
wide acceptance as a treatment for early gastrointestinal
cancers (EGICs). However, the management of these tumors
in the Western world is still mainly surgical. Our aim was to
evaluate the safety and feasibility of ESD at a European
center. Based on the knowledge transferred by one of the
most experienced Japanese institutions, we conducted a pilot
study on 25 consecutive patients with EGICs located in the
esophagus (n = 3), stomach (n = 7), duodenum (n = 1), and
colon (n = 14) at our tertiary center over a 2-year-period. The
main outcome measurements were complete (R0) resection,
as well as en-bloc resection and the management of complica-
tions. The RO and en-bloc resection rates were 100% and
84%, respectively. There were three cases of bleeding and five
cases of perforation. With a median follow up of 18 months,
two recurrences were observed. We conclude that ESD for
early esophageal and gastric cancers is feasible and effective,
while colonic ESD requires more expertise.

Key words Gastrointestinal neoplasms - Endoscopic submu-
cosal dissection - Endoscopic gastrointestinal surgery

Introduction

In the era of minimally invasive therapy, endoscopic
submucosal dissection (ESD) has gained wide accep-
tance in Asian countries for the treatment of early gas-
trointestinal cancers (EGICs) [1-3].

In the West, ESD is rarely reported [4-8], both
because of the apparently lower incidence of EGICs
and because of the much rarer usage of this
technique.

Offprint requests to: S. Coda
Received: October 13,2009 / Accepted: January 28, 2010

We report a single-center exploratory program
involving 25 cases of ESD for the treatment of EGICs,
performed at “Paride Stefanini” Surgical Department,
University of Rome “La Sapienza,” Rome, Italy.

Patients and Methods

Patients

Twenty-five unselected consecutive patients (10 men
and 15 women; mean age, 70 years; range, 47-88 years)
with EGICs underwent ESD at our institution from
April 2007 to September 2009. There were 3 esopha-
geal, 7 gastric, 1 duodenal, and 14 colonic lesions (Table
1). The mean size of the lesions was 25 mm (range,
10-50 mm). Inclusion criteria followed those of Oyama
[9] for lesions of the esophagus; the extended Gotoda
criteria for the stomach [10]; and laterally spreading
tumors (LSTs) greater than 20 mm in diameter [11] or
Paris 0-1I type lesions for the colon.

Preoperative evaluation

Diagnostic endoscopy included contrast chromoscopy
with 0.2% indigo carmine dye or 2.5% Lugol solutions,
or narrow band imaging (NBI) inspection, together
with magnifying endoscopy (110 to 150x; Olympus
GIFQ160Z or CFQ160Z; Olympus, Tokyo, Japan). His-
tological assessment confirmed the lesions as low-grade
or high-grade noninvasive neoplasia (LGNIN or
HGNIN).

All the patients were informed by oral and written
explanation about the planned treatment. They were
aware of the level of experience in ESD of the two
operators (S.C. and P.T.). This study was conducted in
accordance with the ethical principles of the Declaration
of Helsinki and without any external financial support.



259

S. Coda et al.: ESD know-how transfer from Japan

paseadap ‘L

o1doosoredey ““dey (xown) urpeards A[feroje] adAj-renuerduou ‘L ST-ON Jown) Jurpeaids Afjerore] odA1-renuess L ST-0 eisejdoou oarseAuruou opeId-mo ‘NINOT ‘eisejdoau darseauruou 2peis-ysiy ‘NINOH

€ NINDT 0[Qug 09 07T WOy NINOT 0¢ ISTO W yL Y4
€ NINOH Suiddy  uonerojiag 20[qUZ 0 08T  UO[0d YTy NINOT ST ISTO W e
€ NINOT 0[qug 0 Opg U002 ISy NINDT Y4 LST-D W LS €C
¥ NINOH s0[quUg 0 (OIT  U0[0d)y3ry NINOT 0¢ ISTO A 18 (44
9 NINDT o[qug od 06 wnuspong NINDT 48 BII-0 4 99 1¢
L NINOH uoneqip uoojeg  sisoudsqng o[qugod 06 sndeydosy NINOH 48 BII-0 d ¥9 0¢
8 NINDT 0[quyg oy 0ve Wy NINOT (014 ISTO W 69 61
uojod
6 NINOT 0[Qug 09  0ST prowsig NINDT 0¢ ISTON A 8¢S 8T
ewoydwAy ewoydwAy
11 [[99 opueN o[ugod 09 wunnuy - [ed dpuey Sl -0 4 19 Ll
4! NINOT 0[Qug 09 0CT sngeydosy NINOH 0¢ AI-0 W 929 91
ainjound
aarssaxdwooap
€1 NINOT ‘Buiddyy  uonerojag oo[quyg 0¥ 081  UOJ0d 1YSry NINOT 0 ISTO d L ST
14t O 11d o[qugod  0ve sndeydosy NINOH 0¢ -0 4 88 14!
uojod
g 1D st1d 0[qQuE 0d 0¥ prowsig NINOH 0O ISTON 4 9L €1
Iadseigeo) urpas[q
SOA 81 eise[drodAH O]  )eIpoww] co[qug 0 0ST unnuy  erse[drodAg S a4 18 4
(ayruy-11)
81 NINDT [eowadord 0y 081 wnda) NINDT 0¢ IST-ON 4 08 1T
uojod
1¢ NINDT 0[qugod  0S OSIoASURL], NINDT 0c ISTON W L 01
1adseigeo)) urpa9[q
1C 10 11d R ) djerpatuty 0[Qug 09 06 snpun,j NINOH ST SII+eII-0 N 6L 6
1C NINOH 0[qugod 09 w0y NINOH 0t Tess+elI-0 N €9 8
A1931nS Awoyapuadde snpunj
€T NINDH ‘deyBuiddry  uoneroprag  dep+oo[qug 0¥ 0f 12990 NINDH ¢ B0 4 9 L
(o1eus) uojod
144 NINOH [eawaddld 0 08T prowsig NINOH (014 ISTO 4A 0L 9
SuIpeslq
QAIJBAIOSUOD poAe[op (oxeUs)
SOA LT NINOH ‘Suiddiy  ‘uonerojiod Mwwmmoowivom (1748 Uo[0d Y1 NINOH (14 ISTOD A YL S
areus
4 10 sid A123ms uadp  uoneIojIdg [eOWId 0 09€ wunnuy NINDH oy aII+er-0 - W €8 4
€e NINDOH M[qug od 06 wnnuy NINOH Y4 BII-0 N L9 €
€¢ NINOH o[qugod 0S Apog NINOH 0¢ q1-0 A S9 (4
€¢ NINOH 0[Qugod 09 Apog NINOH 0¢ qar-0 W 0L T
Q0UALINIYY  (Syjuour) jnsax JUSWOTRURIA suonesrdwo) uonIIsaY (urw)  uoneso] A3010ISTH (wrur) odAL, XoS (s1eak) -ou ose)
dn moqjo Teo130[0YIRdOISIH oy, I9]oWeIp By
1olel
QWoNNQ 2INpadoid UOISYTT juaned

sosed jo uondiosoq T dlqeL



260

ESD technique

An It-knife, Hook-knife, or Dual-knife (Olympus Medical
Systems, Tokyo, Japan) was used for dissection (Olympus
PSD-60; Endocut mode, effect 3, 60- to 80-Watt cutting,
20-Watt forced coagulation), after multiple injections of
saline and epinephrine solution (1: 20 000), and staining
with indigo-carmine, and further repeated injections of
hyaluronic acid or 10% glycerol. An attachment cap was
regularly used in order to facilitate the dissection.

In cases of failed en-bloc removal, final excision was
achieved using a polypectomy snare in a piecemeal fashion.

At the end, careful inspection of the ulcer site and
coagulation of borders and visible vessels was routinely
performed.

Outcomes and management

The main outcomes of the study were the feasibility
of ESD, data on the percentages of en-bloc and com-
plete resections, and an indication of various possible
complications.

Feasibility was indicated by the number of ESDs suc-
cessfully accomplished.

All the patients were operated on in the operating
theater, under propofol sedation, with a surgical team
available to treat possible complications not manage-
able endoscopically. The day after the ESD, patients
had plain abdominal X-rays to rule out perforation, and
in the absence of bleeding signs, they were allowed a
liquid diet 24-48 h after the procedure. Proton pump
inhibitors were routinely administered for 1 month in
patients with gastric lesions only.

Follow-up

Follow up (FU) with biopsies included 1-, 3- and
12-month examinations. Recurrence was defined as the
presence of pathological tissue at the resection site.

Complications

Minor bleeding was immediately treated with repeated
injections of saline solution or with Coagrasper forceps
(Olympus Medical Systems).

Perforation was defined as the endoscopic intraop-
erative diagnosis of a hole in the viscus, or the presence
of free air on plain X-ray the day after the procedure,
with or without clinical signs. All identified perforations
were treated intraoperatively by the apposition of clips
(Resolution Clip; Boston Scientific, Natick, MA, USA).

Histopathological assessment

Specimens were fixed and orientated on a board. After
fixation, the samples were sectioned at 2-mm intervals
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parallel to the closest resection margin to assess both
lateral and vertical margins. Multiple histological sec-
tions (at least 10) were obtained from each paraffin
block, stained with hematoxylin & eosin (Figs. 1 and 2).

Results

En-bloc resection was feasible in 3/3 esophageal, 6/7
gastric, 1/1 duodenal, and 10/14 colonic cases (overall
84%). Complete resection was achieved in all the
en-bloc procedures. Median operating time was 120 min
(range, 30-360 min). The median follow up was 18
months (range, 3-33 months).

Compared to the preoperative diagnosis, histological
examination of the whole sample resulted in six upstag-
ings and one downstaging.

Overall, bleeding occurred in 12% of the patients and
perforation in 20%. Esophageal substenosis occurred
in one patient. Disease recurrence was present in 2
patients.

Discussion

Japanese experts recommend that surgeons perform
ESD on gastric lesions first, as they are technically
easier to remove and exhibit a lower rate of complica-
tions compared to esophageal or colonic lesions [10,
12-14].

Nevertheless, in the present study, it was decided to
include all consecutive unselected cases referred to our
Department. This was a research program aimed at
assessing the feasibility of ESD as an alternative treat-
ment for EGICs at a University Hospital with an esti-
mated catchment area of about 1000000 inhabitants.

S.C. attended the National Cancer Center Hospital
(NCCH) in Tokyo for 3 months, to gain practice before
carrying out the first autonomous procedure. For the
first month of his training, he observed at least three to
five complete procedures per day performed by T.G.
and his team. He then started to practise on isolated pig
stomachs, performing about three ESDs per week. In
the third month, he performed, under the strict supervi-
sion of T.G., 3 ESDs in three patients with EGCs.
Throughout this period, he followed the team in all
their clinical duties, including the management of
complications.

PT. has 26 years of experience in therapeutic and
emergency endoscopy. He observed at least 30 videos
of ESDs performed by T.G. and his colleagues.

The first 3 procedures in the present study were per-
formed by S.C. supervised by T.G. Then, S.C. performed
14 procedures autonomously and assisted P.T. in per-
forming 2 procedures. The last 6 ESDs were performed
by PT. autonomously.
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EGC is the most accepted indication for ESD world-
wide. In Western countries, only a few series have been
published recently, with encouraging results [15-17].

Overall, we had a satisfactory en-bloc and complete
resection rate for upper gastrointestinal (GI) cancers
(90%), while the rate was lower for colonic series (71%).

261

Fig. 1. A Early gastric cancer (0-IIa + Ilc
type; 15 mm), of the fundus, along the
lesser curvature just below the cardia,
after staining with indigo-carmine. B
Residual ulcer after endoscopic submuco-
sal dissection. C En-bloc excised lesion
fixed and orientated on a board for histo-
pathological assessment. D Well-differen-
tiated (G1) intramucosal adenocarcinoma
of intestinal type, vertical margins free of
tumor. H & E, x20

Fig. 2. A Laterally spreading tumor (non-
granular type, 40 mm) of the sigmoid
colon. B Dissection of the submucosal
layer with an It-knife. C. En-bloc excised
lesion fixed and orientated on a board for
histopathological assessment. D. Well-
differentiated (G1) adenocarcinoma. The
lesion is largely intramucosal, with focal
infiltration of the muscularis mucosae. H
& E, x10

In the literature, the perforation rate ranges between
1% and 10% [11, 18-21]. There was a high perforation
rate in our small colonic series, probably because of the
initial experience with ESD and the unselected cases.
However, all of the perforations were recognized at the
time of operation, and subsequently clipped. Only one
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patient received an abdominal ultrasound (US)-guided
needle decompression.

Open surgery was required in one patient only (a
gastric case), an 83-year-old patient with a large EGC
(40 mm), at the beginning of our study. Twenty-four
hours after the procedure, a small amount of free air
was seen on the plain X-ray, but an emergency lapa-
rotomy failed to disclose evidence of perforation. The
patient died 40 days later of respiratory insufficiency,
presumably as a consequence of the laparotomy.

Substenosis occurred after one esophageal ESD, in a
patient with HGNIN within an 8-cm-long segment of
circumferential Barrett’s esophagus; the substenosis
was effectively managed by endoscopic balloon
dilation.

Recurrence was present in one giant (50 mm) recur-
rent antral hyperplastic polyp, responsible for severe
anemia. Suspecting neoplastic progression, we per-
formed an en-bloc and complete ESD (Fig. 3). At the
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Fig. 3. A Giant recurrent hyperplastic
polyp of the gastric antrum (50 mm), after
staining with indigo-carmine. B Cir-
cumferential incision performed with a
Hook-knife around the polyp

Fig. 4. A Solitary gastric nodule of recur-
rent localized mantle cell lymphoma. B
Submucosal dissection performed with an
It-knife. C En-bloc excised lesion fixed
and orientated on a board for histopatho-
logical assessment (mucosal side). D
En-bloc excised lesion fixed and orien-
tated on a board for histopathological
assessment (submucosal side)

3-month FU endoscopy, again a recurrence (10-mm)
was noted. EUS was then performed, but without any
clear explanation for this recurrence. This patient was
retreated with a standard polypectomy and argon
plasma coagulation.

One gastric case was a solitary antral nodule, which
was a recurrent localized mantle cell lymphoma This
patient, who had received chemotherapy (CHT) and
bone marrow transplantation, was offered an ESD as
alternative treatment to further CHT (Fig. 4). She was
disease-free at the 6-month endoscopic control.

Conclusions

Our study has many limitations: a limited and hetero-
geneous cohort, with and without prior endoscopic
treatment, with and without neoplasia; two operators
with variable experience and learning curves; and
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limited FU for several patients. However, we have dem-
onstrated the successful cooperation and transfer of
practical knowledge between two tertiary Institutions
with hitherto differing therapeutic approaches.

Following this preliminary experience, ESD has been
introduced in our hospital clinical practice as an experi-
mental alternative treatment to surgery for early GI
cancers.

In summary, we believe that:

— At least 30 procedures should be carefully observed
for each location.

— At least ten ESDs should be performed on animal
models before starting with patients (stomach only),
and at least 3 initial procedures should be supervised
by foreign experts.

— Colonic ESD should be performed in the lower
rectum first; the right colon should be attempted
only after adequate experience has been gained.

— Initial experiences should be gained at specialized
centers. Caution is mandatory, and tight coopera-
tion with a surgical team is advisable.

ESD for early esophageal and gastric cancers is feasible
and effective.

Colonic ESD requires considerably more training
than ESD for early esophageal and gastric cancers, due
to the high risk of perforation; also, more cooperation
with our expert Asian colleagues is needed to achieve
the expertise appropriate for facing difficult lesions.

A more extended study is necessary to confirm the
results of the small scale study presented here, and more
studies in the West are needed to identify full guidelines
for the use of this technique.

Acknowledgments S.C. thanks all those who partici-
pated in his training. Special thanks go to Dr. Jonathan
PJ. White for his valuable guidance and assistance in
writing this article.

References

1. Chiu PWY. Endoscopic submucosal dissection-bigger piece,
better outcome! Gastrointest Endosc 2006;64:884-5.

2. Chung IK, Lee JH, Lee SH, Kim SJ, Cho JH, Cho WY, et al.
Therapeutic outcomes in 1000 cases of endoscopic submucosal
dissection for early gastric neoplasms: Korean ESD Study
Group multicenter study. Gastrointest Endosc 2009;69:1228—
3s.

3. Yahagi N. Is esophageal endoscopic submucosal dissection an
extreme treatment modality, or can it be a standard treatment
modality? Gastrointest Endosc 2008;68:1073-5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

263

. Coda S, Lee S-Y, Gotoda T. Endoscopic mucosal resection and

endoscopic submucosal dissection as treatments for early gastro-
intestinal cancers in Western Countries. Gut and Liver 2007,
1:12-21.

. Coda S, Oda I, Gotoda T, Saito Y. EMR and ESD for early

gastrointestinal cancers. In: Conio M, Siersema P, Repici A,
Ponchon T, editors. Endoscopic mucosal resection. Oxford, UK:
Blackwell; 2008. p. 185-96.

. Nehaus H, Costamagna G, Deviere J, Fockens P, Ponchon T,

Rosch T. Endoscopic submucosal dissection (ESD) of early
gastric lesion using a new double-channel endoscope (the
“R-scope”). Endoscopy 2006;38:1016-23.

. Probst A, Arnholdt H, Anthuber M, Messmann H. Endoscopic

submucosal dissection (ESD) of large mucosal and submucosal
lesions in the GI tract. Experience in the western world (abstract).
Gastrointest Endosc 2007;65:A 278.

. Deprez PH, Aouattah T, Yeung C-PR, Fiasse RH, Horsmans Y,

Piessevaux H. Endoscopic resection of superficial gastric tumors
(abstract). Gastrointes Endosc 2007;65:A 164.

. Oyama T. Endoscopic submucosal dissection for esophageal

cancer. In: Niwa H, supervising editor. New challenges in gastro-
intestinal endoscopy. Heidelberg Berlin New York Tokyo:
Springer; 2008. p. 110-9.

Gotoda T. Endoscopic resection of early gastric cancer. Gastric
Cancer 2007;10:1-11.

Hurlstone DP, Atkinson R, Sanders DS, Thomson M, Cross SS,
Brown S. Achieving RO resection in the colorectum using endo-
scopic submucosal dissection. Br J Surg 2007;94:1536-42.
Gotoda T, Friedland S, Hamanaka H, Soetikno R. A learning
curve for advanced endoscopic resection. Gastrointest Endosc
2005;62:866-7.

Coda S, Oda I, Gotoda T, Yokoi C, Kikuchi T, Ono H. Risk
factors for cardiac stenosis and pyloric stenosis after endoscopic
submucosal dissection. Endoscopy 2009;41:421-6.

Oka S, Tanaka S, Kaneko I, Mouri R, Hirata M, Kawamura T,
et al. Advantage of endoscopic submucosal dissection compared
with EMR for early gastric cancer. Gastrointest Endosc 2006;
64:877-83.

Probst A, Golger D, Arnholdt H, Messmann H. Endoscopic
submucosal dissection of early cancers, flat adenomas, and sub-
mucosal tumors in the gastrointestinal tract. Clin Gastroenterol
Hepatol 2009;7:149-55.

Dinis-Ribeiro M, Pimentel-Nunes P, Afonso M, Costa N, Lopes
C, Moreira-Dias L. A European case-series of endoscopic submu-
cosal dissection for gastric superficial lesions. Gastrointest Endosc
2009;69:350-5.

Catalano F, Trecca A, Rodella L, Lombardo F, Tomezzoli A,
Battista S, et al. The modern treatment of early gastric cancer:
our experience in an Italian cohort. Surg Endosc 2009;
23:1581-6.

Tanaka S, Oka S, Kaneko I, Hirata M, Mouri R, Kanao H, et al.
Endoscopic submucosal dissection for colorectal neoplasia: pos-
sibility of standardization. Gastrointest Endosc 2007;66:100-7.
Saito Y, Uraoka T, Matsuda T, Emura F, Ikehara H, Massimo Y,
et al. Endoscopic treatment of large superficial colorectal tumors:
a case series of 200 endoscopic submucosal dissections (with
video). Gastrointest Endosc 2007;66:966-73.

Tamegai Y, Saito Y, Masaki N, Hinohara C, Oshima T, Kogure
E, et al. Endoscopic submucosal dissection: a safe technique for
colorectal tumors. Endoscopy 2007;39:418-22

Zhou PH, Yao LQ, Qin XY. Endoscopic submucosal dissection
for colorectal epithelial neoplasm. Surg Endosc 2009;23:1546—
S1.




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




