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Abstract

Background Although laparoscopy is associated with

reduced hospital stay, early recovery, and decreased mor-

bidity compared with open surgery, it is not well estab-

lished for the treatment of small bowel obstruction (SBO).

Methods This study analyzed a prospective nationwide

database of the Swiss Association of Laparoscopic and

Thoracoscopic Surgery.

Results From 1995 to 2006, 537 patients underwent lap-

aroscopy for SBO. Matted adhesions were the main cause

of obstruction (62.6%). Intraoperative complications

occurred for 9.5% of the patients. Postoperative morbidity

was 14% and mortality 0.6%. Within 30 days, 13 patients

(2.4%) were readmitted because of early recurrence or

complications. The conversion rate was 32.4%. The con-

versions resulted from inability to visualize the site of

obstruction or matted adhesions (53.4%), intraoperative

complications (21.3%), and small target incisions for

resection (25.3%). Emergency operations were associated

with higher conversion rates (43.6% vs 19.8%; p \ 0.001)

but not with significantly more postoperative complications

(15.2% vs 11.9%; p = 0.17). Intraoperative complications

and conversion were associated with significantly increased

postoperative morbidity (39.2% vs 11.3%; p \ 0.001 and

24.7% vs 8.3%; p \ 0.001, respectively). Reactive con-

version due to intraoperative complications was associated

with the highest postoperative complication rate (48.6%).

Morbidity for preemptive conversion due to impaired

visualization/matted adhesions or a small-target incision

was significantly lower (20% and 26.1%; p = 0.02 and

p \ 0.001, respectively). American Society of Anesthesi-

ology (ASA) scores higher than 2 also were associated with

postoperative morbidity (p \ 0.001). However, multivari-

ate regression analysis showed that reactive conversion was

the only independent risk factor for postoperative mor-

bidity (p \ 0.001; odds ratio, 3.97; 95% confidence inter-

val, 1.83–8.64).

Conclusions Laparoscopic management of SBO is feasi-

ble with acceptable morbidity and low mortality but with a

considerable conversion rate. Early conversion is recom-

mended to reduce postoperative morbidity.

Keywords Laparoscopy � Small bowel obstruction

Small bowel obstruction (SBO) after open abdominal sur-

gery may occur for 3% of patients [1]. Surgery is manda-

tory when conservative management has failed. Although

laparoscopy is associated with early recovery, reduced

hospital stay, and decreased morbidity compared with open

surgery [2], the minimally invasive approach is not yet

established for the treatment of SBO. Surgeons still are

reluctant to use laparoscopy due to distension of the small

bowel, impaired working space, and the risk of iatrogenic

small bowel injuries.

Several studies have shown the feasibility of laparos-

copy for SBO, demonstrating its acceptable morbidity and

low recurrence rates. However, most of the series were

small or retrospective [3, 4], thus hampering the interpre-

tation of the published results.

Laparoscopic surgery is not feasible for all patients with

SBO. Conversion rates ranging from 7% to 43% have been

published [4]. Conversion has notable clinical implications
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because it may lead to significantly increased postoperative

morbidity rates [5, 6] compared with the rates for patients

who could undergo laparoscopic treatment. The morbidity

rates after conversion [5, 6] were even higher than those

published for open surgery [7]. However, the lack of dis-

tinction between preemptive conversion due to impaired

working space or dense adhesions and reactive conversion

because of intraoperative complications further impedes

evaluation of laparoscopy’s safety for SBO.

The current study aimed to assess the role of lapa-

roscopy for the treatment of SBO during the past decade.

To this end, all the patients with SBO undergoing lapa-

roscopy from 1995 to 2006 who were prospectively

recorded in the database of the Swiss Association of

Laparoscopic and Thoracoscopic Surgery (SALTS) were

analyzed.

Materials and methods

The SALTS database

Since 1989, SALTS has prospectively collected data from

patients undergoing various laparoscopic interventions at

114 surgical institutions (university, county and district

hospitals, and private practices). The records of this pro-

spective database represent more than 65% of all laparo-

scopic interventions in general surgery performed in

Switzerland.

More than 130 parameters are recorded per patient

including patient and treatment characteristics as well as

data on postoperative complications. The data are recorded

on standardized forms by the responsible surgeon and then

transferred into the electronic database (Qualicare; Quali-

doc Ltd., Liebefeld-Bern, Switzerland) by a data manager

qualified to verify the completeness and accuracy of the

data by identification of apparent mistakes (e.g., conflicting

data). The database contains 72,350 documented laparo-

scopic procedures performed in Switzerland between 1995

and 2006.

Data collection

Data for 537 patients who underwent laparoscopy for SBO

between 1995 and 2006 were identified in the database.

Special emphasis was laid on intraoperative complications

and conversion rates, as well as on postoperative morbidity

and mortality. Outcome was assessed as in-hospital mor-

bidity and mortality. Emergency procedures were defined

as surgery performed within 24 h after hospital admission.

The decision for a laparoscopic approach and the type of

access (Veress needle or open Hasson approach) was made

on an individual basis by the operating surgeons.

Conversion was divided into preemptive, laparoscopi-

cally assisted, and reactive types. We defined preemptive

conversion as early conversion due to impaired visualiza-

tion or dense adhesions. A small-target incision for resec-

tion was called a laparoscopically assisted conversion.

Forced conversion due to intraoperative complications

(bowel perforation, bleeding) constituted a reactive

conversion.

Statistical analyses

Chi-square test, Student’s t-test, and the Mann-Whitney U

test were used where appropriate. Results are expressed as

mean values ± standard deviation or as median (range). A

p value less than 0.05 was considered significant. The

standard program of the Statistical Package for the Social

Sciences (SPSS, version 16.0, Chicago, IL, USA) was used

for all the statistical analyses.

Results

Patient demographics

Between 1995 and 2006, 537 patients underwent laparos-

copy for SBO. Of these 537 patients, 298 were women

(55.5%) and 239 were men (44.5%). Their mean age was

58.2 ± 8.5 years, and their median body mass index (BMI)

was 23.9 kg/m2 (range, 14.2–42.6 kg/m2). In terms of

American Society of Anesthesiologists (ASA) classifica-

tion, 206 patients (38.4%) were grade 1, 209 (38.9%) were

grade 2, 106 (19.7%) were grade 3, 15 (2.8%) were grade

4, and 1 (0.2%) was grade 5. Emergency operations con-

stituted 62.4% of the procedures (n = 335). The median

time from hospitalization to surgery was 1 day (range, 0–

74 days).

Laparoscopy for SBO over time

The laparoscopies for SBO (n = 537) reflect 0.7% of all

the operations in the SALTS database performed during the

same period (n = 72,350). This corresponds to 2% of all

laparoscopic abdominal procedures, excluding cholecys-

tectomies and appendectomies (n = 27,317). The number

of laparoscopic procedures for SBO declined over time,

with the average annual number of operations decreasing

from 52.1 for 1995–2001 to 34.4 for 2002–2006

(p \ 0.001) (Fig. 1).

Intraoperative data

For 62.6% of the patients (n = 336), matted adhesions were

found, whereas banded adhesions were reported for 50.7%

Surg Endosc (2010) 24:792–797 793

123



(n = 272). For 13.2% of the patients (n = 71), both matted

and banded adhesions were described. Other reasons of

SBO were small bowel volvulus (3.7%, n = 20), incarcer-

ated hernias (2.8%, n = 15), invagination (1.1%, n = 6),

and tumor obstruction (2.6%, n = 14). Experienced sur-

geons who had performed more than 100 laparoscopic

procedures performed 83.2% (n = 447) of the operations.

The overall conversion rate was 32.4% (n = 174).

Among these conversions, 53.4% (n = 93) were preemp-

tive (because of inability to visualize the site of obstruction

or due to matted adhesions), 21.3% (n = 37) were reactive

(due to intraoperative complications), and 25.3% (n = 44)

were laparoscopically assisted (due to a small-target inci-

sion for resection).

Intraoperative complications occurred for 9.5%

(n = 51) of the patients. Of these complications, 37.3%

(n = 19) could be managed laparoscopically, but for

62.7% (n = 32), conversion was required. Intraoperative

small bowel injury during preparation occurred for 4.7%

(n = 25) of the patients. For seven patients (1.3%), small

bowel perforation was missed intraoperatively and detected

only in the postoperative course. Injury due to insertion of

a Veress needle or trocar was documented for 2% (n = 11)

of the patients. The operation time was less than 90 min for

68.9% (n = 370) of the operations. This proportion was

52.9% (92/174) for converted cases compared with 76.6%

(278/363) for nonconverted cases (p \ 0.001).

Emergency operations were associated with signifi-

cantly increased conversion rates (43.6% vs 19.8%;

p \ 0.001). Matted adhesions (p \ 0.001) and an ASA

greater than 2 (p = 0.003) also had a significant impact on

conversion rates. A significant correlation with reactive

conversion was found for matted adhesions (p = 0.03) and

female gender (p = 0.04). Both parameters remained as

independent risk factors in the multivariate analysis

(p = 0.02; odds ratio [OR], 2.54; 95% confidence interval

[CI], 1.14–5.63 and p = 0.04; OR, 2.47; 95% CI, 1.06–

5.72, respectively).

Postoperative data

The overall morbidity and mortality rates were 14%

(n = 75) and 0.6% (n = 3), respectively. Early recurrence

or complications led to the readmittance of 13 patients

(2.4%) within 30 days. Recurrence of mechanical SBO

occurred for 1.9% (n = 10) of the patients, and 0.7%

(n = 4) had to undergo surgery again. Intraoperative

complications and conversion were associated with sig-

nificantly increased postoperative morbidity (39.2% vs

11.3%; p \ 0.001 and 24.7% vs 8.3%; p \ 0.001, respec-

tively). Reactive conversion due to intraoperative compli-

cations resulted in a higher postoperative complication rate

(48.6%) than that for nonconverted cases (8.3%;

p \ 0.001). The morbidity rates associated with preemp-

tive conversion (20%) and laparoscopically assisted con-

version (26.1%) were significantly lower than for reactive

conversion (p = 0.02 and p \ 0.001, respectively).

Furthermore, ASA scores greater than 2 were highly

associated with postoperative morbidity (p \ 0.001). The

morbidity rate was 11.1% for patients classified as ASA 1

or 2, whereas for patient with an ASA greater than 2, the

morbidity rate increased to 23.8% (p \ 0.001). In the

multivariate regression analysis, reactive conversion was

the only independent risk factor for postoperative mor-

bidity (p \ 0.001; OR, 3.97; 95% CI, 1.83–8.64).

Interestingly, the more experienced surgeons who had

performed more than 100 laparoscopies did not have better

rates than the surgeons with less experience for overall

conversion (37.8% vs 34.5%; p = 0.54), reactive conver-

sion (14.7% vs 19.7%, p = 0.63), or postoperative mor-

bidity (13.3% vs 14.1%; p = 0.99). There also were no

significant differences in morbidity rates between emer-

gency and elective operations (15.2% vs 11.9%; p = 0.17).

Increased BMI had a significant negative impact on reac-

tive conversion due to increased intraoperative complica-

tions (p = 0.04), but BMI had no impact on the overall

conversion rate (p = 0.96). Delayed postoperative bowel

function was observed equally in converted (2.2%) and

nonconverted (1.4%) patients (p = 0.38).

The median hospital stay after surgery was 5 days

(range, 0–76 days) for elective operations and 7 days

(range, 1–79 days) for emergency operations (p \ 0.001).

For converted cases, the median hospital stay was pro-

longed to 10 days (range, 2–76 days) compared with

4 days (range, 1–51 days) for nonconverted cases

(p \ 0.001). Laparoscopically assisted conversion resulted

Fig. 1 Numbers of

laparoscopic procedures for

small bowel obstruction (SBO)

(black bars), with their

proportion in relation to all

laparoscopic abdominal

procedures (excluding

cholecystectomies and

appendectomies) performed in

Switzerland during the study

period (gray line)
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in a hospital stay of 8 days (range, 2–34 days). Preemptive

conversion required a hospital stay of 10 days (range, 3–

76 days), and reactive conversion resulted in a hospital stay

of 13 days (range, 6–59 days) (p \ 0.001). The hospital

stay was significantly longer after reactive conversion than

after preemptive conversion (p = 0.006) or laparoscopi-

cally assisted conversion (p \ 0.001) (Table 1).

Discussion

Intraabdominal adhesion formation remains a common

problem after abdominal surgery, leading to substantial

morbidity. This study reports the largest multicenter

experience in laparoscopic surgery for SBO, based on a

nationwide prospective database. We demonstrated that

laparoscopy for SBO is feasible, with acceptable morbid-

ity. However, the conversion rates were considerable.

Notably, reactive conversions forced by intraabdominal

complications almost doubled the morbidity rate compared

with early preemptive conversion.

Traditionally, laparotomy has been considered the stan-

dard approach for the surgical management of SBO. But

increasing evidence from recent studies shows that lapa-

roscopy may be safe for the division of intraabdominal

adhesions. The known benefits of laparoscopy, namely,

reduced postoperative pain, reduced hospital stay, reduced

scar formation [8, 9], and significantly reduced incidence of

SBO after surgery [10] has led to increasing interest in the

laparoscopic approach among patients with SBO. However,

surgeons still are reluctant to use the laparoscopic approach

in the setting of SBO because of the reduced working space

and the risk of iatrogenic lesions, both due to bowel dis-

tention. Conversion rates are substantial, ranging from 15%

to 52% [5, 6, 11–13], and morbidity rates are 0% to 47% [5,

6, 13–16]. However, most of these results are based on

Table 1 Patient demographics and summary of the perioperative data

Lap (n = 363) Preemptivea (n = 93) Conversions (n = 537)

Lap-assistedb (n = 44) Reactivec (n = 37)

Age (years) 50.4 ± 9.4 56.8 ± 9.0 56.2 ± 10.4 59.7 ± 7.6

Female (%) 52.3 58.1 61.4 73.0

ASA [ 2 (%) 19.0 35.5 22.7 27.0

BMI: kg/m2 (range) 23.9 (14.3–42.6) 23.9 (14.2–37.7) 24.1 (18.0–37.7) 21.7 (14.4–30.8)

Matted adhesions (%) 47.2 55.9 27.3 64.9

Banded adhesions (%) 53.2 51.6 34.1 43.2

Intraoperative complications (%) 3.0 2.2 2.3 100

Organ injury (Veress/trocar) 0.8 0.0 0.0 21.6

Organ injury (at preparation) 1.9 0.0 0.0 48.6

Bleeding (abdominal wall) 0.3 0.0 0.0 0.0

Bleeding (intraperitoneal) 0.0 0.0 2.3 10.9

Others 0.0 2.2 0 18.9

Postoperative morbidity (%) 8.5 19.4 20.5 45.9

Wound infection 1.4 4.3 4.5 21.6

Bleeding 0.3 1.1 0.0 0.0

Perforation 1.4 0.0 0.0 5.4

Small bowel paralysis 1.6 1.1 0.0 5.4

Small bowel obstruction 1.1 3.2 2.3 5.4

Lung embolism 0.0 2.2 0.0 0.0

Pneumonia 1.4 4.3 4.5 0.0

Cardiac 0.8 3.2 6.9 2.7

Others 0.5 0.0 2.3 5.4

Postoperative mortality (%) 0.0 2.2 2.3 0.0

Hospital stay (days) 4 (1–51) 10 (3–76) 8 (2–34) 13 (6–59)

Lap laparoscopy; ASA American Society of Anesthesiology, BMI body mass index
a Conversion because of inability to visualize the site of obstruction or due to matted adhesions
b Conversion due to intraoperative complications
c Small-target incision for resection
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small retrospective, single-center studies, hampering a

comprehensive evaluation of the data.

In the current multicenter study based on a large pro-

spective database, the conversion rate was 32%, and the

postoperative morbidity rate was 14%. For 21% of the

converted patients, conversion was reactive (due to intra-

operative complications). These figures correspond well

with the results of a recently published review analyzing

the data of 19 publications including more than 1,000

patients. This review reported a conversion rate of 33%,

with one-third of those conversions being reactive [4].

The selection of patients seems crucial to avoiding

conversion, especially reactive conversion, and hence,

postoperative morbidity. Stringent selection criteria to

identify good candidates for laparoscopy would be desir-

able, but such predictive parameters still are lacking. The

risk factors for conversion and reactive conversion identi-

fied in our study are important but will not really facilitate

preoperative decision making. In another study, small

bowel diameter exceeding 4 cm was identified as a pre-

operative risk factor for conversion [5]. However, no dif-

ferentiation of conversion (preemptive vs reactive) was

made. Because data on bowel diameter were not recorded

in our database, we are unable to confirm this finding. In

the absence of clear preoperative selection criteria for a

laparoscopic approach, a low threshold for early conver-

sion seems to be critical because reactive conversion is

associated with a substantial increase in morbidity.

Different conversion rates may partly explain the

diverging figures on morbidity in the surgical literature

because conversion has been repeatedly identified as a risk

factor for postoperative morbidity [5, 6, 11, 14, 16–18].

Consistent with these reports, conversion was significantly

associated with increased morbidity in our study. However,

the impact of conversion on postoperative morbidity prob-

ably is seriously underestimated because preemptive, lap-

aroscopically assisted and reactive conversions rarely have

been distinguished. In our study, postoperative morbidity

was significantly greater after reactive conversion than after

preemptive or laparoscopically assisted conversions.

Although laparoscopic surgery in the emergency setting

is widely applied (e.g., for appendicitis), laparoscopic

treatment of SBO still is not fully adopted because of safety

concerns. Indeed, laparoscopy can lead to higher rates of

bowel perforation than conventional surgery [5, 11]. In the

review by Ghosheh and Salameh [4], the rate of small

bowel perforation in laparoscopic surgery for SBO was

6.5%. The rate of 4.7% in our study was comparable.

However, only 1.3% of the perforations were missed

intraoperatively. In the study of Suter et al. [5], accidental

bowel perforation and the need for conversion were the

only independent risk factors for postoperative complica-

tions. We obtained similar data, with intraoperative

complications and conversion being risk factors for post-

operative morbidity in the univariate analysis. However,

only reactive conversion was an independent risk factor for

postoperative morbidity in our patient cohort.

Laparoscopically treated patients had a significantly

shorter hospital stay than patients who underwent conver-

sion, as reported also in other studies [2, 6, 19], leading to

lower total hospital costs [2]. In our study, the difference in

the length of hospital stay between converted and non-

converted cases was 6 days. This time increased to 9 days

when reactively converted and nonconverted cases were

compared. A faster recovery of bowel function was

reported to be an additional advantage of laparoscopy for

acute SBO compared with converted cases [6]. In the study

of Wullstein and Gross [11], laparoscopy was further fol-

lowed by a shorter duration of postoperative bowel paral-

ysis, even when conversions were included. However, we

did not observe such a difference in our study. Further-

more, in contrast to a previous finding [6], the time point of

surgery (within 24 h after admission vs 24 h after admis-

sion) did not have an impact on the conversion rate in our

patient cohort. Additionally, neither the ASA score nor

BMI influenced the need for conversion, which is in con-

trast to the findings of another study [2].

Interestingly, we observed a decreased use of laparos-

copy for SBO in Switzerland in recent years. This may

reflect an increasingly reluctant attitude of the Swiss sur-

geons toward the laparoscopic approach for this indication.

The considerable conversion and morbidity rates, particu-

larly after conversion forced by intraoperative complica-

tions, may be an explanation for this somewhat unexpected

finding.

Some considerations must be recognized when the

results of our study are interpreted. First, most of the

procedures were performed by experienced laparoscopic

surgeons. Therefore, the general applicability of the study’s

conclusions may be open to discussion. Notably, however,

no influence of the surgeon’s experience on conversion and

morbidity rates could be identified. Second, no data on the

number of previous abdominal operations were collected in

the database. However, the impact that the number of

previous surgeries has on conversion rates is controversial

[2, 15]. Third, this study reports on only short-term out-

comes after laparoscopy for SBO. However, the study

focused on evaluation of the patients’ safety rather than on

long-term success.

In conclusion, we provide strong evidence that laparo-

scopic management of SBO is feasible for more than two-

thirds of patients, with acceptable morbidity and low

mortality. A low threshold for conversion may further

decrease postoperative morbidity significantly, rendering

laparoscopy a valuable approach to SBO for selected

patients.

796 Surg Endosc (2010) 24:792–797

123



References

1. Menzies D, Ellis H (1990) Intestinal obstruction from adhesions:

how big is the problem? Ann R Coll Surg Engl 72:60–63

2. Khaikin M, Schneidereit N, Cera S, Sands D, Efron J, Weiss EG,

Nogueras JJ, Vernava AMIII, Wexner SD (2007) Laparoscopic vs

open surgery for acute adhesive small bowel obstruction:

patients’ outcome and cost effectiveness. Surg Endosc 21:742–

746

3. Szomstein S, Lo Menzo E, Simpfendorfer C, Zundel N, Rosen-

thal RJ (2006) Laparoscopic lysis of adhesions. World J Surg

30:535–540

4. Ghosheh B, Salameh JR (2007) Laparoscopic approach to acute

small bowel obstruction: review of 1, 061 cases. Surg Endosc

21:1945–1949

5. Suter M, Zermatten P, Halkic N, Martinet O, Bettschart V (2000)

Laparoscopic management of mechanical small bowel obstruc-

tion: are there predictors of success or failure? Surg Endosc

14:478–483

6. Levard H, Boudet MJ, Msika S, Molkhou JM, Hay JM, Laborde

Y, Gillet M, Fingerhut A (2001) Laparoscopic treatment of acute

small bowel obstruction: a multicentre retrospective study. ANZ J

Surg 71:641–646

7. Mucha P Jr (1987) Small intestinal obstruction. Surg Clin North

Am 67:597–620

8. Garrard CL, Clements RH, Nanney L, Davidson JM, Richards

WO (1999) Adhesion formation is reduced after laparoscopic

surgery. Surg Endosc 13:10–13

9. Gutt CN, Oniu T, Schemmer P, Mehrabi A, Buchler MW (2004)

Fewer adhesions induced by laparoscopic surgery? Surg Endosc

18:898–906

10. Duepree HJ, Senagore AJ, Delaney CP, Fazio VW (2003) Does

means of access affect the incidence of small bowel obstruction

and ventral hernia after bowel resection? Laparoscopy versus

laparotomy. J Am Coll Surg 197:177–181

11. Wullstein C, Gross E (2003) Laparoscopic compared with con-

ventional treatment of acute adhesive small bowel obstruction. Br

J Surg 90:1147–1151

12. Chosidow D, Johanet H, Montariol T, Kielt R, Manceau C,

Marmuse JP, Benhamou G (2000) Laparoscopy for acute small-

bowel obstruction secondary to adhesions. J Laparoendosc Adv

Surg Tech A 10:155–159

13. Al-Mulhim AA (2000) Laparoscopic management of acute small

bowel obstruction: experience from a Saudi teaching hospital.

Surg Endosc 14:157–160

14. Strickland P, Lourie DJ, Suddleson EA, Blitz JB, Stain SC (1999)

Is laparoscopy safe and effective for treatment of acute small-

bowel obstruction? Surg Endosc 13:695–698

15. Navez B, Arimont JM, Guiot P (1998) Laparoscopic approach in

acute small bowel obstruction: a review of 68 patients. Hepato-

gastroenterology 45:2146–2150

16. Kirshtein B, Roy-Shapira A, Lantsberg L, Avinoach E, Mizrahi S

(2005) Laparoscopic management of acute small bowel

obstruction. Surg Endosc 19:464–467

17. Zerey M, Sechrist CW, Kercher KW, Sing RF, Matthews BD,

Heniford BT (2007) The laparoscopic management of small-

bowel obstruction. Am J Surg 194:882–887 discussion 887–888

18. Chopra R, McVay C, Phillips E, Khalili TM (2003) Laparoscopic

lysis of adhesions. Am Surg 69:966–968

19. Bailey IS, Rhodes M, O’Rourke N, Nathanson L, Fielding G

(1998) Laparoscopic management of acute small bowel

obstruction. Br J Surg 85:84–87

Surg Endosc (2010) 24:792–797 797

123


	Laparoscopy for small bowel obstruction: the reason for conversion matters
	Abstract
	Background
	Methods
	Results
	Conclusions

	Materials and methods
	The SALTS database
	Data collection
	Statistical analyses

	Results
	Patient demographics
	Laparoscopy for SBO over time
	Intraoperative data
	Postoperative data

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


