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Abstract

Background The objective of the study was to compare

the perioperative outcomes, including the operative time,

length of hospital stay, and postoperative pain, of a single-

port-access laparoscopic-assisted vaginal hysterectomy

(SPA-LAVH) and conventional LAVH.

Methods This is a retrospective case–control study. A

single surgeon performed 43 SPA-LAVH (cases) between

May 2008 and February 2009, and 43 conventional LAVH

between September 2005 and April 2008 (controls). Data of

the SPA-LAVH cases were collected prospectively into our

data registry and we reviewed the data of controls on chart.

Results The demographic parameters, except a history of

vaginal delivery, were comparable between the two groups.

The SPA group was associated with a history of fewer

vaginal deliveries (SPA, 63%; conventional, 84%; p =

0.03). The two groups were comparable with respect to

indications for surgery, failed cases from planned proce-

dures, cases requiring additional procedures, and cases

needing transfusion. The operative time, estimated blood

loss (EBL), drop in hemoglobin preoperatively to postop-

erative day 1, and postoperative hospital stay were compa-

rable between both groups. SPA-LAVH was associated with

reduced postoperative pain. The VAS-based pain scores

24 h (SPA, 2.5 ± 0.7; conventional, 3.5 ± 0.8; p \ 0.01)

and 36 h after surgery (SPA, 1.7 ± 1.2; conventional,

2.9 ± 1.1; p \ 0.01) were lower in the SPA group. There

were no complications, including reoperation, adjacent

organ damage, and any postoperative morbidity, in both

groups. In addition, we have encountered no umbilical

complications to date using SPA.

Conclusions Our study demonstrated that SPA-LAVH

has comparable operative outcomes to conventional LAVH

and the postoperative pain was decreased significantly in

the SPA group 24 and 36 h after surgery.
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Laparoscopic-assisted vaginal hysterectomy (LAVH) has

been implemented in hysterectomy procedures for uterine

myomas and adenomyomas. Three or four laparoscopic

ports are traditionally required to complete a LAVH. One

port is inserted through the infraumbilicus, and the other

ports are usually inserted through the lateral abdominal

wall muscles, suprapubis, or both [1].

To minimize minimally invasive surgical techniques

such as LAVH, single-port-access (SPA) laparoscopic sur-

gery has been developed [2–4]. The main advantage of SPA

surgery is the excellent cosmetic outcome. This approach

requires only one umbilical incision; therefore, the surgical

scar can be hidden within the umbilicus, making the surgery

virtually scarless. In addition to the potential cosmetic

benefit, other theoretical advantages of SPA surgery com-

pared to conventional laparoscopy include less postopera-

tive pain and a faster recovery. On the other hand, SPA
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surgery is believed to need a longer operative time com-

pared to conventional laparoscopy because of the technical

challenges in surgical procedures. However, a comparison

of these variables has yet to be reported. In this study, we

attempted to better define the potential benefits of SPA

surgery by reporting our comparative experience between

SPA-LAVH and conventional LAVH.

Materials and methods

This study was a retrospective case–control study comparing

one surgeon’s experiences with 43 SPA-LAVHs (cases)

performed between May 2008 and February 2009 and 43

conventional LAVHs (controls) performed between Sep-

tember 2005 and April 2008. On 16 May 2008, SPA-LAVH

was introduced to our hospital by a gynecologic surgeon

(TJK). Since then, he has performed SPA-LAVH on all

patients with symptomatic myomas and/or adenomyosis

without selection. The data for these patients were collected

prospectively after approval by the Institutional Review

Board of Samsung Medical Center, Korea. For the control

group, we retrospectively investigated 43 consecutive

patients who underwent conventional LAVH for symptom-

atic myomas and/or adenomyosis by the same surgeon from

the time of the introduction of SPA surgery without selection.

The operative procedures were not different between the

two groups with the exception of port placement (Fig. 1).

For conventional LAVH we usually used three ports (one

12-mm trocar in the infraumbilicus and two 5-mm trocars

in lateral abdominal walls). Herein, we describe the SPA-

LAVH techniques in detail. The patient was placed in the

dorsal lithotomy position. A uterine manipulator was

inserted to effectively make a surgical field. A 1.5-2.0-cm

vertical incision was made within the umbilicus. A small

wound retractor (ALEXIS�, Applied Medical, Rancho

Santa Margarita, CA, USA) was inserted into the wound

opening transumbilically. Once the wound retractor was

fixed in the opening site, it laterally retracted the sides of

the wound opening, thus making the small vertical incision

into a wider, rounder opening. A surgical glove with three

sheaths that were inserted through the cut edges of the

distal finger tips and tied with an elastic bandage to prevent

leakage of carbon dioxide was draped around the rim of the

wound retractor. The elasticity of the glove enables it to

achieve an airtight seal, thus maintaining the pneumoper-

itoneum. The multiple fingers of the glove function as

multiports for laparoscopic instruments and a scope.

We used a 5-mm, 0� rigid laparoscope and an articu-

lating instrument (Roticulator�, Covidien, Norwalk, CT,

USA) to avoid clashing of the instruments and to optimize

the range of motion. The ovarian ligaments, round liga-

ment, and broad ligament were dissected with a 45-mm

Endo-GIA� (a single-use loading unit with titanium staples

developed by Covidien). When the ligaments were dis-

sected bilaterally and the bleeding was controlled, we

began the vaginal approach. After all procedures were

completed, skin adhesive was used to close the skin

because of its good cosmetic effects and patient conve-

nience for the SPA group (Fig. 2). For the SPA group, the

uterine weight was measured immediately after the speci-

men was removed in the operating room. All of the patients

hemoglobin levels were measured on postoperative day 1.

A Foley vesical catheter was maintained until the morning

of the first day after surgery. Patients were discharged

when they were tolerating a diet.

Demographic information, uterine size, operative indi-

cation, final pathology, operative time (from skin incision

to skin closure), additional procedures, EBL, failed cases,

transfusion requirements, change in serum hemoglobin

(%), postoperative hospital stay, and postoperative pain

score by visual analog scale (VAS) were recorded. For the

SPA group, data were collected prospectively; for the

conventional group, data were obtained by chart review.

Fig. 1 A Port placement for conventional LAVH. B Port placement

for SPA
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Statistical analysis was performed using SPSS v15.0

(SPSS, Inc., Chicago, IL, USA). Comparisons between

groups were performed with Student’s t test for continuous

data, and v2 analyses, including Fischer’s exact test, for

nominal data. Statistical significance was set at p \ 0.05,

and all reported p values are two-sided.

Results

Eighty-six patients were included in this study: 43 patients

underwent SPA-LAVH and 43 patients underwent con-

ventional LAVH (Table 1). There were 68 cases with

uterine myomas and 18 cases with adenomyosis. All patients

had symptoms related to these diagnoses, such as menor-

rhagia (51%), dysmenorrhea (24%), and pelvic pressure or

urinary frequency (24%). Demographic parameters, except

a history of vaginal delivery, were comparable between the

two groups. Patients in the SPA group had fewer vaginal

deliveries (SPA, 63%; conventional, 84%; p = 0.03). The

two groups were comparable with respect to indications for

surgery, failed cases from planned procedures, cases

requiring additional procedures, and cases that required

transfusion. We did not measure the real uterine weight of

the conventional group so we used the size of the uterus on

sonographic scans for comparison. The uterine size was also

comparable between both groups.

We excluded six failed cases (4 for the SPA and 2 for

the conventional group) in the analysis of the operative

time, blood loss, postoperative pain, and hospital stay

(Table 2). Three patients in the SPA group needed addi-

tional trocar(s) (one trocar for two patients and two trocars

for the other patient). Therefore, these patients underwent

the same procedure as the conventional LAVH except they

had a larger umbilical wound. The operative time, EBL,

drop in hemoglobin level preoperatively to postoperative

day 1, and the postoperative hospital stay were comparable

between both groups.

SPA-LAVH was associated with reduced postoperative

pain (Fig. 3). VAS-based pain scores 24 h (SPA,

2.5 ± 0.7; conventional, 3.5 ± 0.8; p \ 0.01) and 36 h

(SPA, 1.7 ± 1.2; conventional, 2.9 ± 1.1; p \ 0.01) after

surgery were lower for the SPA group. However, the pain

scores 12 h after surgery were not different between the

groups.

There were no complications, including reoperation,

adjacent organ damage, and postoperative morbidity, in

both groups. In addition, we encountered no umbilical

complications to date using SPA.

Discussion

The results of this study show that the operative outcomes,

including operative time, hospital stay, and EBL, in the

SPA-LAVH group were comparable to those of the con-

ventional LAVH group. In addition, pain after surgery was

lower in the SPA group than in the conventional group.

The SPA technique has been improved [5, 6] and might

be adequate for gynecologic surgery [7–11]. This technique

is expected to be popular in the near future because sur-

geons can perform scarless surgery with minimal modifi-

cations of current methods. To advance the SPA technique,

it is proper to compare perioperative outcomes between

SPA and the conventional method. This study is the first to

compare the operative outcomes between SPA and con-

ventional laparoscopy in gynecological procedures.

This case–control study has some strong points: We

minimized the selection bias by using 86 consecutive

patients who planned to undergo conventional or SPA-

LAVH for symptomatic myomas and/or adenomyosis. The

surgical technique was standardized because all operations

were done by one surgeon.

Fig. 2 Umbilical wound A before closure, B after using skin

adhesive
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We achieved a high success rate with LAVH via a single

port (91%) and the conventional method (95%). The SPA

group had more patients with a history of previous

abdominal surgery, including cesarean delivery, which

might be one of the obstacles in performing laparoscopy.

When we take this into the consideration, SPA-LAVH is

manageable and not challenging compared to conventional

LAVH.

We observed that the operation time was similar for

both groups. This makes sense because the main procedure

of LAVH is the vaginal approach. Thus, the operative time

was not affected by the scope phase when performing

LAVH by either the SPA or the conventional method.

The differences in postoperative pain at 24 and 36 h

after surgery between the two groups, which were statis-

tically significant, showed the potential benefit of SPA

surgery and may be the reason for the shorter hospital stay

for SPA patients. This could be explained by the smaller

number of skin wounds or the shorter total length of the

skin incision [1]. In the SPA group, the only skin wound

was in the umbilicus which has no muscle layer beneath the

skin. This relatively tension-free umbilical wound in the

Table 1 Comparison of

demographic parameters,

indications for surgery, and

perioperative variables for 86

patients who underwent

hysterectomy either by SPA or

by conventional laparoscopy

SPA single-port access, BMI
body mass index, L longitudinal

diameter (the distance from

external cervical os to fundus)

on sagittal scan by transvaginal

sonogram, AP anteroposterior

diameter on sagittal scan by

transvaginal sonogram

Data are the mean ± standard

deviation or number (%)

All

(N = 86)

SPA

(n = 43)

Conventional

(n = 43)

p

Age (years) 45.4 ± 4.4 45.9 ± 4.8 44.8 ± 4.0 0.2

Parity 2.0 ± 0.7 2.0 ± 0.7 2.0 ± 0.7 0.7

History of vaginal delivery 63 (73%) 27 (63%) 36 (84%) 0.03

History of abdominal surgery 37 (43%) 23 (53%) 14 (33%) 0.05

BMI (kg/m2) 24.3 ± 3.4 23.6 ± 2.6 24.9 ± 4.0 0.07

Uterine size, L (cm) 9.8 ± 1.8 9.7 ± 1.9 9.9 ± 1.6 0.6

Uterine size, AP (cm) 6.8 ± 1.6 6.6 ± 1.8 6.9 ± 1.3 0.5

Main symptoms for surgery 0.7

Menorrhagia 44 (51%) 22 (51%) 22 (51%)

Dysmenorrhea 21 (24%) 12 (28%) 9 (21%)

Pelvic pressure/frequency 21 (24%) 9 (21%) 12 (28%)

Main pathology 0.1

Leiomyoma 68 (79%) 31 (72%) 37 (86%)

Adenomyosis 18 (21%) 12 (28%) 6 (14%)

Failure 6 (7%) 4 (9%) 2 (5%) 0.7*

Conversion to laparotomy 3 1 2

Need for additional trocar(s) 3 3 –

Additional procedures 16 (37%) 10 (23%) 6 (14%) 0.3

Adnexal surgery 11 7 4

Posterior colporrhaphy 5 3 2

Transfusion 11 (13%) 6 (14%) 5 (12%) 0.7

Table 2 Comparison of operative time, blood loss, pain, and length of hospital stay for 80 patients who underwent successful planned

hysterectomy either by SPA or by conventional laparoscopy

All (N = 80) SPA (n = 39) Conventional (n = 41) p

Operative time (min) 122 ± 50 119 ± 32 124 ± 63 0.6

EBL (ml) 374 ± 340 369 ± 312 378 ± 369 0.9

Change in hemoglobina (%) 13.2 ± 7.9 14.6 ± 7.4 12.1 ± 8.3 0.2

Pain score at 12 h 3.6 ± 1.1 3.5 ± 0.9 3.8 ± 1.2 0.3

Pain score at 24 h 3.0 ± 0.9 2.5 ± 0.7 3.5 ± 0.8 0.01

Pain score at 36 h 2.2 ± 1.3 1.7 ± 1.2 2.9 ± 1.1 0.01

Hospital stay (days) 2.8 ± 1.0 2.8 ± 0.9 2.7 ± 1.0 0.9

SPA single port access, EBL estimated blood loss (calculated as the difference between the total amount of suction and irrigation plus the

difference between the total weight of gauzes after and before surgery)
a Patients (6 patients for the SPA and 4 patients for the conventional groups) who had transfusion were excluded from analysis
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SPA procedure could cause less pain than the three or four

wounds used in the conventional method, including the

abdominal side wall incision that could cause more pain

due to muscle layers under the skin. Furthermore, less

postoperative pain in the SPA group also might be

explained by reduced bruising of the abdominal muscula-

ture because of the elimination of transmuscular placement

of the traction ports. However, 12 h after surgery the pain

score between the two groups was not statistically differ-

ent. This might be because patients of both groups were in

bed right after surgery so visceral pain would be similar

regardless of the abdominal skin incision and would be

more dominant in both groups at that period of time.

This study has its limitations. First, it was designed

retrospectively. Second, we selected historic patients all

treated by the same surgeon as a control group. The cases

and controls were divided by the specific time; therefore,

we cannot take into account the learning curve of the

surgeon. Third, in analyzing the difference in pain between

groups, analgesic requests, which must be an important

confounder, should have been considered. Further pro-

spective trials that take analgesic usage into consideration

are warranted. Fourth, this study was focused on hyster-

ectomy using SPA. Other gynecologic pelviscopic surger-

ies on ovarian tumors, such as oophrectomy and

cystectomy, could be a different matter. Fifth, because we

have no experience with other SPA systems, it is unclear

whether all SPA systems have comparable and beneficial

outcomes compared with conventional methods. Our SPA

system using the surgical glove may offer more flexibility

of manipulation of the trocars than other rigid single-port

systems. As a result, different operative outcomes from

different SPA systems can occur.

In conclusion, our study demonstrates that SPA-LAVH

has comparable operative outcomes to conventional LAVH

and postoperative pain was decreased significantly in the

SPA group at 24 and 36 h after surgery.

Disclosures Drs. Tae-Joong Kim, Yoo-Young Lee, Hyun Hwa Cha,

Chul-Jung Kim, Chel Hun Choi, Jeong-Won Lee, Duk-Soo Bae, Je-ho

Lee, and Byoung-Gie Kim have no conflicts of interest or financial

ties to disclose.

References

1. Ghezzi F, Cromi A, Colombo G, Uccella S, Bergamini V, Serati

M, Bolis P (2005) Minimizing ancillary ports size in gynecologic

laparoscopy: a randomized trial. J Minim Invasive Gynecol

12:480–485

2. Esposito C (1998) One-trocar appendectomy in pediatric surgery.

Surg Endosc 12:177–178

3. Kaouk JH, Haber GP, Goel RK, Desai MM, Aron M, Rackley

RR, Moore C, Gill IS (2008) Single-port laparoscopic surgery in

urology: initial experience. Urology 71:3–6

4. Piskun G, Rajpal S (1999) Transumbilical laparoscopic chole-

cystectomy utilizes no incisions outside the umbilicus. J Lapar-

oendosc Adv Surg Tech A 9:361–364

5. Canes D, Desai MM, Aron M, Haber GP, Goel RK, Stein RJ,

Kaouk JH, Gill IS (2008) Transumbilical single-port surgery:

evolution and current status. Eur Urol 54:1020–1029

6. Romanelli JR, Earle DB (2009) Single-port laparoscopic surgery:

an overview. Surg Endosc 23:1419–1427

7. Ghezzi F, Cromi A, Fasola M, Bolis P (2005) One-trocar sal-

pingectomy for the treatment of tubal pregnancy: a ‘marionette-

like’ technique. BJOG 112:1417–1419

8. Kosumi T, Kubota A, Usui N, Yamauchi K, Yamasaki M,

Oyanagi H (2001) Laparoscopic ovarian cystectomy using a

single umbilical puncture method. Surg Laparosc Endosc Perc-

utan Tech 11:63–65

9. Lee YY, Kim TJ, Kim CJ, Kang H, Choi CH, Lee JW, Kim BG,

Lee JH, Bae DS (2009) Single-port access laparoscopic-assisted

vaginal hysterectomy: a novel method with a wound retractor and

a glove. J Minim Invasive Gynecol 16(4):450–453

10. Lim MC, Kim TJ, Kang S, Bae DS, Park SY, Seo SS (2010)

Embryonic natural orifice transumbilical endoscopic surgery (E-

NOTES) for adnexal tumors. Surg Endosc 24 [Epub ahead of

print]

11. Pelosi MA, Pelosi MA III (1991) Laparoscopic hysterectomy

with bilateral salpingo-oophorectomy using a single umbilical

puncture. N J Med 88:721–726

Fig. 3 Visual analog scores for the SPA and conventional groups 12,

24, and 36 h after surgery. The differences (24 and 36 h) between the

two groups are statistically significant (p \ 0.01)

2252 Surg Endosc (2010) 24:2248–2252

123


	Single-port-access laparoscopic-assisted vaginal hysterectomy versus conventional laparoscopic-assisted vaginal hysterectomy: a comparison of perioperative outcomes
	Abstract
	Background
	Methods
	Results
	Conclusions

	Materials and methods
	Results
	Discussion
	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


