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Abstract

Background Enucleation is an alternative procedure for

treating benign and borderline neoplasms of the pancreas,

which preserves healthy parenchyma and pancreatic func-

tion. This study aimed to evaluate the postoperative and

long-term results after laparoscopic enucleation.

Methods Data collected prospectively from 23 consecu-

tive patients who underwent laparoscopic pancreatic enu-

cleation were analyzed.

Results Laparoscopic enucleation was achieved success-

fully for 21 patients (91.3%). One death (4%) occurred. A

postoperative pancreatic fistula was observed in three cases

(13%), and was clinically significant in one case (4%).

Enucleation was performed for endocrine neoplasm in 15

patients (65%) and for cystic neoplasm in eight patients

(35%). All the patients had benign tumors at the final

histopathologic diagnosis. During a median follow-up

period of 53 months, no patient experienced tumor recur-

rence or new-onset exocrine or endocrine insufficiency.

Conclusion Laparoscopic enucleation is a safe and

effective procedure for the radical treatment of benign and

borderline pancreatic tumors. The laparoscopic approach

seems to be associated with a decrease in operative time,

hospital stay, and pancreatic fistula after enucleation.

Laparoscopy should become the standard approach in the

future for enucleation of presumed benign lesions.
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Benign or low-grade malignant neoplasms of the pancreas

traditionally have been treated by pancreaticoduodenecto-

my or left pancreatectomy. Therefore, even when the

pancreatic parenchyma is normal, pancreaticoduodenecto-

my usually leads to exocrine insufficiency needing enzyme

therapy. The risk of diabetes related to pancreaticoduo-

denectomy is less than 10% [1, 2]. Conversely, left pan-

createctomy can induce diabetes even when the pancreatic

parenchyma is normal, especially when pancreatic resec-

tion exceeds 75% [3, 4].

In this setting, enucleation can be considered as an

alterative procedure. In recent years, several series have

reported the feasibility of laparoscopic enucleation [5, 6].

After enucleation, the most important complication is

pancreatic fistula, with a rate ranging from 27% to 50% [7–

9]. Due to the small number of patients in the series studied

and the short follow-up periods, the long-term results of

pancreatic enucleation have not been well described. The

current series analyzed indications as well as short- and

long-term outcomes after laparoscopic pancreatic enucle-

ation for presumed benign lesions.

Methods

Patients

Patients who underwent pancreatic laparoscopic enucleation

between September 1999 and September 2007 were identified

from a database that collects all our pancreatic surgeries.

Demographics, clinical presentation, preoperative evaluation,

intraoperative details and pathologic data, postoperative
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complications, blood transfusion, and length of hospital stay

were recorded. Perioperative mortality was defined as death in

the hospital or within 30 days after treatment.

Surgical technique

The surgical technique of laparoscopic pancreatic enucle-

ation has been described previously [10]. Patients are

placed supine in a lithotomy position. The surgeon stands

between the legs of the patient, with the first assistant on

the right side and the scrub nurse on the left side of the

patient.

The laparoscopic approach requires four trocars. First,

the body and the tail of the pancreas are exposed through a

large window in the gastrocolic ligament by lifting the

great curvature of the stomach using the trocar close to the

xiphoid process. The window may be created using a

scissors with electocautery or an ultrasonic device (Ultra-

cision; Ethicon, Sommersville, NJ, USA). The window

must be large enough to allow inspection beyond the gas-

troduodenal artery to the hilum of the spleen.

For lesions located in the head of the pancreas, a left

semilateral decubitus and a fifth trocar are used. The head

of the pancreas can be exposed by dissection of the pan-

creatic head from the mesocolic and dorsal gastric attach-

ments. The posterior aspect of the head can be inspected

after a Kocher maneuver. Then an ultrasonic examination

of the pancreas is performed with a laparoscopic 7-Mhz

probe (Model PEF 704LA; Toshiba).

Ultrasonic examination of the pancreas is essential for

locating tumors totally covered by a thin layer of pancre-

atic tissue and for determining the relationship between the

tumor and the main pancreatic duct. Dissection is per-

formed using a 5-mm bipolar electrocoagulation instru-

ment with cautery between the normal parenchyma and the

tumor itself. The vessels of the tumor are secured with

clips. A single drain is placed near the site of the enucle-

ation (Fig. 1).

Postoperative course

For this study, pancreatic fistula was defined as a drain

output of any measurable fluid volume on or after post-

operative day 3 with an amylase content greater than three

times the serum amylase activity, according to the rec-

ommendations of the International Study Group on Pan-

creatic Fistula [11].

Follow-up evaluation consisted of clinical, radiologic,

and laboratory assessments. Tumor recurrence and long-

term exocrine and endocrine impairment were evaluated.

The presence of new-onset or worsening diabetes

was demonstrated by measuring serum glucose levels.

New-onset exocrine insufficiency was defined as the

development of steatorrhea and weight loss requiring oral

pancreatic enzymes.

Statistical analysis

Statistical differences were studied using the chi-square

test with Yate’s correction for small samples and Student’s

t-test when indicated. Statistical significance was deter-

mined at a p level less than 0.05. This study did not involve

an intent-to-treat approach.

Results

During the study period, 70 patients had laparoscopic

pancreatic resection at our institution. Of these 70 patients,

23 (12 men and 11 women) (33%) underwent laparoscopic

enucleation. The mean age of these patients was

49 ± 16 years. Nine patients (39%) were asymptomatic,

and their pancreatic lesion was discovered incidentally. Of

the remaining patients, eight had symptomatic hypoglyce-

mia and six had abdominal pain or anorexia. Two patients

had diabetes mellitus.

Abdominal ultrasonography and computed tomography

(CT) were used for preoperative evaluation. Other

Fig. 1 Laparoscopic

enucleation of an insulinoma

Surg Endosc (2011) 25:572–576 573

123



radiologic procedures included cholangio-Wirsungo reso-

nance imaging for 13 patients (57%) and endoscopic ultra-

sonography for 10 patients (43%). For patients with

suspected insulinoma, hyperinsulinism was diagnosed on the

basis of the clinical symptoms, the serum levels of glucose

and insulin determined during prolonged fasting up to 72 h,

and the determination of serum C-peptide. Factitious causes

of hyperinsulinism were ruled out for all the patients.

To locate insulinoma, a standard preoperative imaging

workup was performed including CT scan, magnetic res-

onance imaging (MRI), endoscopic ultrasound, and oct-

reotid scintigraphy. For the patients with suspected

endocrine tumors, the preoperative workup was extended

to include chromogranin A and serum hormone concen-

trations. Pancreatic lesions were believed to be benign in

all the patients.

After the exploration, the laparoscopy for two patients

(8.7%) was converted to open laparotomy because of

inability to locate the tumor. The tumor was situated in the

head of the pancreas in six patients (26%), the neck in two

patients (8.7%), and the body or tail in 15 patients (65%).

The mean duration of surgery was 124 ± 80 min, and the

mean blood loss was 64 ± 162 ml.

Postoperative complications occurred for four patients

(17%), pancreatic fistula for three patients (13%) (grade A

for two patients and grade C for one patient), and mesen-

teric ischemia for one patient. The patient with mesenteric

ischemia required a further laparotomy and died in the

postoperative course. The mean length of hospital stay was

8.4 ± 3.6 days for the patients without a pancreatic fistula

and 13.3 ± 2 days for those with pancreatic fistula

(p = 0.025).

Table 1 shows the final histopathologic diagnoses. All

the patients had benign tumors. The mean diameter of the

resected lesions was 24.5 ± 18 mm. The tumors were

larger among the eight patients with cystic lesion

(41 ± 20 mm) than among the 15 patients with endocrine

lesions (14 ± 5 mm) (p = 0.007).

During a median follow up of 53 months, no patient

experienced tumor recurrence, new-onset exocrine, or

endocrine insufficiency. The eight patients who under-

went pancreatic enucleation for insulinoma remained

asymptomatic.

Discussion

In recent years, parenchyma-sparing procedures have been

performed with increasing frequency for patients with

benign or low-grade malignant pancreatic tumors. The

rationale for parenchyma-sparing procedures is preserva-

tion of long-term exocrine and endocrine pancreatic func-

tion [7, 8, 12, 13]. Enucleation has become an alternative

procedure for the treatment of benign or low-grade

malignant lesions. Otherwise, several series have shown

that laparoscopic pancreatic procedures are feasible and

safe [5, 6, 11, 14].

The current large series of laparoscopic enucleation

shows that laparoscopic enucleation for benign or low-

grade malignant pancreatic tumors is feasible and safe.

Furthermore, it preserves log-term pancreatic function.

Enucleation has became the reference treatment of

endocrine tumors [6]. Other indications are serous and

mucinous cystadenoma [8] and branch-duct intraductal

papillary mucinous tumor (IPMT). With regard to endo-

crine tumors, enucleation is considered safe and effective

for the treatment of insulinomas and nonfunctionning

tumors with a diameter less than 4 cm and benign or

uncertain biologic behavior. Considering the biologic

behavior of IPMTs, their risk of malignancy, and the need

for a clear negative resection margin, such tumors should

be resected using standard procedures [20].

In this series, laparoscopic enucleation was achieved

successfully for 21 patients (91.3%). Two patients required

a laparotomy because of inability to locate the tumor. In

contrast to open surgery, laparoscopic surgery lacks

Table 1 Histologic diagnosis

after pancreatic enucleation

IPMT intraductal papillary

mucinous tumor

No. of lesions

(n = 23) n (%)

Mean size (mm) (?/- SD)

Endocrine tumors 15 (65) 14 (5)

Benign 15 (65)

Nonfunctioning 7 (30)

Insulinoma 8 (35)

Cystic tumors 8 (35) 41 (20)

Cystic lymphangioma 3

Epithelial pancreatic cyst 2

Mucinous cystadenoma 1

Branch-duct IPMT 1

Bronchogenic cyst 1
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manual palpation. For these reasons, preoperative locali-

zation is the key to allowing a laparoscopic enucleation.

A preoperative workup allows clear identification of the

lesion and evaluation of its morphology and site. More-

over, it helps in the decision to perform an enucleation. In

our experience, this is best accomplished by a CT study

optimized for pancreatic imaging. Cholangio-Wirsungo

magnetic resonance can measure the distance between a

lesion and the main pancreatic duct and assists in the

decision to perform enucleation.

For enucleation to be performed safely, the lesion

should at least 2–3 mm from the main pancreatic duct and

not too deep in the parenchyma [7, 9, 15]. In this study,

laparoscopic ultrasonography was required for invisible

intrapancreatic lesions in patients for whom an enucleation

was planned according to preoperative localization tests. In

these cases, laparoscopic ultrasound is the only way to

locate the tumor during laparoscopy and to confirm the

possibility of tumor enucleation. In case of tumor prox-

imity to the main pancreatic duct, a standard resection is

preferred to avoid the risk of pancreatic fistula.

Our findings showed that laparoscopic enucleation is at

least as safe as open enucleation, with a shorter surgical

time and hospital stay, as shown in Table 2. The length of

the hospital stay in our study can be compared with that in

the literature [16]. At our institution, we maintain the drain

until postoperative day 6 to perform a dosage of amylase in

the drain for the diagnosis of pancreatic fistula.

In the literature, the main drawback of enucleation is the

high risk of pancreatic fistula (27–50%), and the main factor

predisposing to pancreatic fistula is the vicinity of the main

pancreatic duct [7–9]. In the current series, 13% of the patients

had a pancreatic fistula according to the definition of the

International Study Group of Pancreatic Fistula, but the rate of

clinically significant grade B or C fistula was only 4.5% [10].

The incidence of pancreatic fistula after laparoscopic enucle-

ation was lower than that reported after open enucleation.

These results confirm the results of a previous case-

control study in which we found a significantly lower

incidence of pancreatic fistula after laparoscopy enucle-

ation than after laparotomy [17]. This improvement in

pancreatic duct control could be explained by the slower

and more meticulous pancreatic enucleation.

In the current study, enucleation was performed for

endocrine (65%) and cystic tumors (35%), as reported in

the literature [7–9]. In the case of endocrine tumors, enu-

cleation is considered safe and effective for the treatment

of insulinomas and nonfunctioning tumors with a diameter

less than 4 cm [15, 18, 19]. This study included eight

insulinomas and seven nonfunctioning tumors, and no

recurrences were recorded during a median of 53 months

after enucleation. With regard to cystic tumors, the current

results confirm published data, with no recurrences repor-

ted after enucleation of serous or mucinous tumors [8, 9].

In the current series, enucleation was performed for a

branch-duct intraductal papillary mucinous adenoma in

only one patient. Pancreas-preserving procedures for IPMT

remain controversial due to their risk of malignancy and

the need for a clear negative margin [20]. However, Blanc

et al. [21] reported no recurrence among 26 patients who

underwent enucleation for branch-duct IPMT.

With regard to long-term functional outcome, the cur-

rent series showed no evidence of new-onset exocrine or

endocrine insufficiency. These results confirm the pub-

lished findings, which show that enucleation preserves

pancreatic exocrine and endocrine function.

Laparoscopic enucleation is a safe and effective proce-

dure for the treatment of benign and borderline neoplasms.

It preserves pancreatic function and is not associated with

recurrence. Laparoscopy should become the standard

approach in the future for enucleation of presumed benign

lesions. A controlled comparative trial between open and

laparoscopic enucleation seems clearly justified.

Disclosures Dedieu Arnaud, Rault Alexandre, Collet Denis, Mas-

son Bernard, and Sa Cunha Antonio have no conflicts of interest or

financial ties to disclose.

References

1. Lemaire E, O’Toole D, Sauvanet A et al (2000) Functional and

morphological changes in the pancreatic remnant following

Table 2 Summaries of pancreatic enucleation series

Series n Laparoscopy

n (%)

Mean duration

of surgery (min)

(?/- SD)

Mortality

(%)

Morbidity

(%)

Pancreatic

fistula (%)

Reoperation

(%)

Hospital

stay (days) (?/- SD)

Talamini et al. [9] 10 0 272 (42) 0 60 50 0 19.5

Kiely et al. [8] 11 0 199 0 27 12.6

Crippa et al. [7] 61 4 (7) 162 (51) 0 43 38 8 14 (9)

Mabrut et al. [5] 24 21 (87.5%) 120a 0 33 29 0 –

Current series 23 21 (91.3%) 124 (80) 4% 17 13 4 9 (3)

a Median

Surg Endosc (2011) 25:572–576 575

123



pancreaticoduodenectomy with pancreaticogastric anastomosis.

Br J Surg 87:434–438

2. Rault A, SaCunha A, Klopfenstein D et al (2005) Pancreat-

icojejunal anastomosis is preferable to pancreaticogastrostomy

after pancreaticoduodenectomy for long-term outcomes of pan-

creatic exocrine function. J Am Coll Surg 201:239–244

3. Sauvanet A (2002) Functional results of pancreatic surgery. Rev

Prat 52:1572–1575

4. Gruessner RW, Kendall DM, Drangstveit MB et al (1997)

Simultaneous pancreas–kidney transplantation from live donors.

Ann Surg 226:471–480 discussion 480–482

5. Mabrut JY, Fernandez-Cruz L, Azagra JS et al (2005) Laparo-

scopic pancreatic resection: results of a multicenter European

study of 127 patients. Surgery 137:597–605

6. Fernandez-Cruz L, Blanco L, Cosa R, Rendon H (2008) Is lap-

aroscopic resection adequate in patients with neuroendocrine

pancreatic tumors? World J Surg 32:904–917

7. Crippa S, Bassi C, Salvia R et al (2007) Enucleation of pancreatic

neoplasms. Br J Surg 94:1254–1259

8. Kiely JM, Nakeeb A, Komorowski RA et al (2003) Cystic pan-

creatic neoplasms: enucleate or resect? J Gastrointest Surg 7:890–

897

9. Talamini MA, Moesinger R, Yeo CJ et al (1998) Cystadenomas

of the pancreas: is enucleation an adequate operation? Ann Surg

227:896–903

10. Sa Cunha A, Rault A, Beau C et al (2008) A single-institution

prospective study of laparoscopic pancreatic resection. Arch Surg

143:289–295 discussion 295

11. Bassi C, Dervenis C, Butturini G et al (2005) Postoperative

pancreatic fistula: an international study group (ISGPF) defini-

tion. Surgery 138:8–13

12. Sauvanet A, Partensky C, Sastre B et al (2002) Medial pancrea-

tectomy: a multi-institutional retrospective study of 53 patients

by the French Pancreas Club. Surgery 132:836–843

13. Roggin KK, Rudloff U, Blumgart LH, Brennan MF (2006)

Central pancreatectomy revisited. J Gastrointest Surg 10:804–812

14. Kooby DA, Gillespie T, Bentrem D et al (2008) Left-sided

pancreatectomy: a multicenter comparison of laparoscopic and

open approaches. Ann Surg 248:438–446

15. Tucker ON, Crotty PL, Conlon KC (2006) The management of

insulinoma. Br J Surg 93:264–275

16. Briggs C, Mann C, Irving G et al (2009) Systematic review of

minimally invasive pancreatic resection. J Gastrointest Surg

13:1129–1137

17. Sa Cunha A, Beau C, Rault A et al (2007) Laparoscopic versus

open approach for solitary insulinoma. Surg Endosc 21:103–108

18. Norton JA (2006) Surgery for primary pancreatic neuroendocrine

tumors. J Gastrointest Surg 10:327–331

19. Ramage JK, Davies AH, Ardill J et al (2005) Guidelines for the

management of gastroenteropancreatic neuroendocrine (including

carcinoid) tumours. Gut 54(Suppl 4):iv1–iv16

20. Tanaka M, Chari S, Adsay V et al (2006) International consensus

guidelines for management of intraductal papillary mucinous

neoplasms and mucinous cystic neoplasms of the pancreas.

Pancreatology 6:17–32

21. Blanc B, Sauvanet A, Couvelard A et al (2008) Limited pan-

creatic resections for intraductal papillary mucinous neoplasm.

J Chir Paris 145:568–578

576 Surg Endosc (2011) 25:572–576

123


	Laparoscopic enucleation of pancreatic neoplasm
	Abstract
	Background
	Methods
	Results
	Conclusion

	Methods
	Patients
	Surgical technique
	Postoperative course
	Statistical analysis

	Results
	Discussion
	Disclosures
	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


