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Abstract

Background Diverticular disease is a common problem in

Western countries. Rationale for elective surgery is to

prevent recurrent complicated diverticulitis and to reduce

emergency procedures. Recurrent diverticulitis occurs in

about 10% after resection. The pathogenesis for recurrence

is not completely understood. We studied the incidence and

risk factors for recurrence and the overall morbidity and

mortality of surgical therapy for diverticular disease.

Methods Medical records of 183 consecutive patients

with pathology-proven diverticulitis were eligible for

evaluation. Mean duration of follow-up was 7.2 years.

Number of preoperative episodes, emergency or elective

surgeries, type of operation, level of anastomosis, postop-

erative complications, persistent postoperative pain,

complications associated with colostomy reversal, and

recurrent diverticulitis were noted. The Kaplan-Meier

method was used to calculate the cumulative probability of

recurrence. Cox regression was used to identify possible

risk factors for recurrence.

Results The incidence of recurrence was 8.7%, with an

estimated risk of recurrence over a 15-year period of 16%.

Risk factors associated with recurrence were (younger) age

(p \ 0.02) and the persistence of postoperative pain

(p \ 0.005). Persistent abdominal pain after surgery was

present in 22%. Eighty percent of patients who needed

emergency surgery for acute diverticulitis had no

manifestation of diverticular disease prior to surgery. In

addition, recurrent diverticulitis was not associated with a

higher percentage of emergency procedures.

Conclusion Estimated risk of recurrence is high and

abdominal complaints after surgical therapy for diverticu-

litis are frequent. Younger age and persistence of

postoperative symptoms predict recurrent diverticulitis

after resection. The clinical implication of these findings

needs further investigation. The results of this study sup-

port the careful selection of patients for surgery for

diverticulitis.

Introduction

Diverticulosis is considered to be mainly a problem of old

age, with a prevalence of 35–50% [1, 2]. About 10–25% of

patients with diverticulosis will develop diverticular dis-

ease in their lifetime [3, 4]. The clinical presentation of

diverticular disease depends on the severity of the inflam-

matory process and whether complications are present.

Complicated diverticulitis refers to the presence of perfo-

ration, obstruction, and abscess or fistula formation.

Between 25 and 55% of the patients with complicated

diverticulitis will require surgery during their initial hos-

pitalization [5].

The current recommendation for patients with divertic-

ular disease is elective surgery after the second

documented episode of diverticulitis to prevent recurrent

disease, because recurrence may lead to more complica-

tions and greater morbidity [5–7]. Recently, however, the

necessity and timing of elective surgery has been debated

with respect to recurrent disease and prevention of major

complications [8, 9]. Elective surgery for diverticular
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disease has failed when there is a recurrence that adversely

affects the patient’s well-being. In the literature recurrence

rates after appropriate resection of the sigmoid vary

between 5 and 11% and a substantial number of these

patients need urgent reoperation [10–14]. Identifying

patients at risk for failure of resectional therapy would help

to better select patients for elective surgery. Thus far, the

level of anastomosis and age have been associated with

recurrence, but data confirming this are scarce [11, 12].

The aim of this study was to assess the incidence and to

identify possible risk factors for recurrence of diverticulitis

in a large well-defined group of patients who underwent

surgery for uncomplicated and complicated diverticulitis.

Moreover, overall morbidity and mortality of surgical

therapy for diverticular disease was evaluated.

Patients and methods

A consecutive series of patients who underwent surgery for

diverticulitis in our department between 1985 and 2003

were identified from the Dutch pathology computer data-

base using search terms ‘‘diverticular disease,’’

‘‘diverticulitis,’’ and ‘‘diverticulosis.’’ Medical records

were reviewed and the following data were collected:

number of preoperative episodes (number of episodes of

diverticulitis requiring hospital admission before opera-

tion), emergency or elective surgery, type of operation

[sigmoid resection, sigmoid resection with colostomy

(Hartmann), left-sided hemicolectomy, anterior resection

(AR), AR with colostomy, miscellaneous], level of anas-

tomosis (colorectal or colosigmoidal), postoperative

complications, complications associated with colostomy

reversal, and recurrent diverticulitis. The policy of the

department is to do a limited resection, restricted to the

macroscopically diseased colon, determining the level of

anastomosis.

Only major complications related to the surgical pro-

cedure and reoperations were noted. Anastomotic leak had

to be confirmed by either radiographic enema, CT scan, or

reoperation. Colostomies, time until reversal of the colos-

tomy, and complications thereof were also recorded. Signs

of active inflammation and the length of the resected

specimen were noted from the pathology report. To com-

plete follow-up, a questionnaire was sent to the patients’

general practitioner (GP) and patients were interviewed by

phone about recurrent diverticulitis, persistent complaints

of left abdominal pain, and discomfort after initial surgery.

Recurrent diverticulitis was defined as tenderness in the left

lower abdomen, in combination with fever (tempera-

ture C 38�C), or, alternatively, a sedimentation rate, C-

reactive protein, or white blood cell count above normal

values resulting into hospital admission. These findings had

to be consistent with barium enema, colonoscopy, or CT

findings. This study was conducted with the approval of the

ethics board of our hospital and written informed consent

was obtained from all patients in the study who received a

questionnaire.

Statistical analysis

The t test for two independent groups was used to test

differences between patients with and without recurrence

for statistical significance in case of quantitative variables.

The v2 test was used in case of qualitative variables, and

the Fisher exact test was used in the case of 2 9 2 tables.

To deal with the variable lengths of follow-up, the Kaplan-

Meier product-limit method was used to calculate the

cumulative time-related incidence of recurrent diverticuli-

tis after resection. The endpoint was the recurrence of

diverticulitis after resection. For those patients with no

recurrence, the date was considered right-censored at the

date of death or the end of the observational period. This

method calculates incidence curves over time by using

follow-up data from all individuals in the cohort, regardless

of the duration of follow-up. A univariate Cox regression

was used to study differences in the incidence curve for the

following risk factors: age, gender, number of preoperative

episodes, type of operation, emergency or elective surgery,

level of anastomosis, length of resected specimen, and

persistent complaints after surgery. The hazard ratios with

95% confidence interval are presented. A value of p less

than 0.05 was considered statistically significant.

Results

Demographics

Two hundred twenty-two patients were identified from the

computer database. Thirty-nine patients were excluded

because of coexisting colonic malignancy or an alternative

diagnosis (Crohn’s disease or ulcerative colitis) in the

definitive pathologic examination report. Follow-up was

complete in the remaining 183 patients. Patients’ demo-

graphics are listed in Table 1. Mean duration of follow-up

was 7.2 years (range = 0–18 years). Mean age at the time

of operation was 63 years (range = 26–93 years). Sev-

enty-three patients (40%) had emergency surgery including

sigmoid resection with colostomy in 47 patients (64%) and

sigmoid resection with primary anastomosis in 26 patients

(36%). Patients underwent elective surgery (60%) after

completing diagnostic procedures, including barium enema

(n = 101) and/or coloscopy (n = 48) and/or CT scanning

(n = 4). All patients undergoing elective surgery had

previous complaints suggesting diverticular disease with
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one to more than four documented episodes. The median

documented number of episodes in the total group was 2

(range = 0–10). Signs of active inflammation were present

in 166 patients (91%) at pathology.

Postoperative morbidity and mortality

Early postoperative complications (within 30 days after

primary surgery) requiring reoperation occurred in nine

patients (4.9%). Indications for reoperation were anasto-

motic leak (n = 3), abscess formation with abdominal sepsis

(n = 3), gauze left behind at initial laparotomy (n = 1),

iatrogenic bowel perforation (n = 1), and fascial dehiscence

(n = 1). The 30-day mortality rate for patients who had

emergency surgery was 9.5% (n = 7). No patients died

within 30 days after elective surgery. Sixty-eight (37.2%)

patients had a colostomy, which was reversed in 36 (53%)

after a mean of 10 (range = 1–63) months. One patient died

after colostomy reversal due to cardiogenic shock. Mean age

of the group with colostomy reversal was significantly lower

than the group who did not have colostomy reversal (60 vs.

69 years; t test; p = 0.01). Three patients (8.3%) had anas-

tomotic leak resulting in reoperation.

Persistent abdominal pain

Thirty-four patients died before the end of the observa-

tional period, leaving 149 patients available for long-term

follow up. Of this group, 33 patients (22.1%) complained

of persistent abdominal pain after primary resection. Signs

of active inflammation were present at pathology in 29 of

them (88%). One hundred sixteen patients did not have

Table 1 Patient demographics

by recurrence of diverticulitis

AR = anterior resection
* p value by Fisher exact test
** p value by v2

*** p value by t test
a Adjusted for length of follow-

up
b Recurrence occurred in 3

patients after reversal of the

colostomy and in 1 patient

with a colostomy who later

underwent a subtotal colectomy

because of multiple diverticula

in the entire colon

Variable N Recurrence No recurrence q-valuea

N % N %

Gender Female 99 9 9 90 91 1.00*

Male 84 7 8.3 77 91.7

Operation Elective 110 10 9 100 91 1.00*

Emergency 73 6 8.2 67 91.8

Number of preoperative

episodes

0 63 3 4.8 60 95.2 0.07**

1 16 3 18.8 13 71.2

2 88 7 8 81 82

3 11 3 27 8 73

[4 5 0 0 5 100

Type of operation Sigmoid resection 88 10 11.4 78 88.6 0.53**

Hartmann 62 4b 6.5 58 93.5

AR and primary

anastomosis

12 2 11.1 10 88.9

AR and colostomy 6 0 0 6 100

Miscellaneous 10 0 0 10 100

Left-sided

hemicolectomy

5 0 0 5 100

Signs of active

inflammation at

pathology

Yes 166 13 7.8 153 92.2 0.17*

No 17 3 17.6 14 82.4

Persistent complaints Yes 36 8 22.2 28 77.8 \0.01*

No 147 8 5.4 139 94.6

Level of anastomosis Colorectal 21 3 14.3 18 85.7 0.04**

Colosigmoidal 90 12 13.3 78 86.7

Colostomy 68 1 1.5 67 98.5

Other 4 0 0 4 100

Mean

Age Recurrence 54 years (range = 33–75) \0.02***

No recurrence 64 years (range = 27–93)

Length of resected

specimen

Recurrence 19.6 cm (range = 12–34) 0.16***

No recurrence 17.1 cm (range = 7–35)
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persistent postoperative pain but signs of inflammation

were present in a similar number (103 patients, 89%).

The mean length of resected sigmoid in the group with

persistent postoperative pain was 17 cm compared to

17.5 cm in patients without complaints. (t test; p = 0.15)

Recurrences

Recurrence rate was 8.7% (n = 16) and recurrences

occurred after a mean of 3.2 (range = 0.5–12) years. Mean

age at operation was significantly lower in the recurrence

group than in the nonrecurrence group (54 vs. 64 years;

t test; p \ 0.01). The type of previous operation performed

in the recurrence group was resection of the sigmoid in ten

cases, Hartmann’s procedure in four cases, and a low

anterior resection in two cases. Six of 16 (37.5%) were

emergency procedures. Eight patients (50%) with recurrent

disease were treated conservatively because the complaints

were mild in seven patients and the remaining patient was

in poor general condition not favoring surgery. The other

eight patients underwent a left-sided hemicolectomy

because of multiple diverticula in three, a partial resection

of the transverse colon after inflammation induced stenosis

in two, and active inflammation in one patient. It was

necessary to conduct a subtotal colectomy in two cases

because of multiple diverticula in the entire colon. Only

two patients (12.5%) with recurrent diverticulitis were

operated on in an emergency setting.

Figure 1 shows the Kaplan–Meier estimator of the

cumulative time-related incidence of recurrence. The esti-

mated risk of recurrent diverticulitis 1 year after operation

was 3% (standard error [SE] = 1.3), increasing to 8.2%

(SE = 2.3) at 5 years, 12% (SE = 3.0) at 10 years, and

16% (SE = 3.7) at 15 years

Table 2 shows the hazard ratios (with 95% confidence

interval) of the risk factors for recurrent diverticulitis

adjusted for length of follow-up using a univariate Cox

regression. Age, level of anastomosis, and the persistence

of postoperative symptoms appeared to be significant risk

factors for recurrent divertitculitis. Younger age and per-

sistent postoperative symptoms were significantly related

to an increased risk for recurrence. This also held for either

colorectal or colosigmoidal anastomosis compared with

colostomy. A multivariate Cox regression analysis showed

that these were independent risk factors for recurrent

diverticulitis.

Gender, elective or emergency surgery, type of opera-

tion, and number of episodes were not significantly

associated with a higher risk of recurrence.

Discussion

The primary aim of this large and well-documented study

was to calculate the cumulative incidence of recurrent div-

erticulitis in patients who underwent emergency or elective
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Fig. 1 Cumulative incidence of recurrent diverticulitis after resection

using the Kaplan-Meier method for time-related incidence. This

method adjusts the incidence ratio to account for various lengths of

follow-up and losses to follow-up

Table 2 The hazard ratio with 95% confidence interval for recur-

rence of diverticulitis

Hazard ratio (95% CI) p

Gender 0.86

Female 1.09 (0.41–2.94)

Male 1.00 (reference)

Operation 0.60

Elective 1.00 (reference)

Emergency 1.31 (0.47–3.61)

Episodes (number) 1.20 (0.71–2.4) 0.49

Type operation 0.34

Sigmoid resection 1.00 (reference)

Hartmann 0.72 (0.23–2.30)

Anterior resectiona 1.33 (0.29–6.09)

Miscellaneousb NE

Signs of active inflammation at pathology 0.30

Yes 0.48 (0.14–1.69)

No 1.00 (reference)

Persistent complaints \0.01

Yes 4.76 (1.79–12.5)

No 1.00 (reference)

Level of anastomosis 0.02

Colorectal 11.35 (1.18–109.50)

Colosigmoidal 7.49 (0.97–57.63)

Other 1.00 (reference)

Age (years) 0.96 (0.93–0.99) 0.02

CI = confidence interval; NE = not estimable
a Anterior resection with primary anastomosis and colostomy pooled
b Left-sided hemicolectomy and miscellaneous pooled
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surgery for diverticulitis and to identify possible risk factors

associated with recurrence in a large group of patients with

histology-confirmed diverticulitis. Diverticulitis recurred in

about 9% of the cases and in two thirds within 5 years after

initial surgery. Young patients and those with abdominal

complaints were significantly at risk for recurrent

diverticulitis.

Data from the 1960s and 1980s showed rates of clini-

cally suspected recurrent diverticulitis after resection

varying between 7 and 11% [10, 11, 14]. Slightly lower

recurrence rates between 5 and 8% were found more

recently, explained by the fact that recurrences had to be

consistent with barium enema or CT findings [12, 13]. Our

overall recurrence rate agrees with that of others, but the

advantage of our long-term data lies in the estimated risk of

recurrence adjusted for length of follow-up. The estimated

risk of recurrence is 16% over 15 years, meaning that one

of every six patients risks a recurrence after resection.

Younger age was a risk factor for recurrence indepen-

dent of the greater lifetime exposure to diverticulosis in the

present study. The pathogenic mechanism in young

patients with diverticular disease presumably differs from

that in older patients, in whom age-related weakening of

the colonic wall seems to play an important role. Recent

findings of histologic similarity between the colonic wall

surrounding diverticula and biopsies of patients with

inflammatory bowel disease are interesting in that they give

a deeper understanding of the potential pathogenic mech-

anisms of diverticula formation and diverticulitis in young

patients [15–17].

Abdominal symptoms persist after resection in up to

33% of the cases and are attributed by most authors to

coexisting irritable bowel syndrome (IBS) based on con-

siderable overlap between symptoms of both diseases [3,

18]. It cannot be ruled out that IBS accounted for a certain

failure rate after surgery; however, this would be expected

in patient groups lacking inflammatory changes in the

resected specimens. Over 90% of resected bowel parts had

histologic signs of inflammation in our series, making IBS

an unlikely cause for persistent complaints, which is further

supported by the finding that postoperative abdominal

complaints are an independent risk factor for recurrent

diverticulitis. This implies that persistence of symptoms

after resection for complicated diverticulitis should be

taken seriously and be properly investigated by physicians.

It has been found that recurrence rates are lower if the

total sigmoid had been removed and a rectal anastomosis

had been made [11, 12]. We could not confirm this finding

in the present study, wherein data on the level of anasto-

mosis and type of operation were carefully extracted from

the operative reports. Mean specimen length of 19.6 cm

and 17.1 cm, respectively, did not significantly differ

between the recurrence and nonrecurrence groups, further

suggesting that the extent of resection and type of anasto-

mosis are not important factors for recurrence.

Elective surgical resection is advised after two episodes

of uncomplicated diverticulitis, although recent reports

suggest a more conservative and individualized approach

[19]. The rationale for surgery is to prevent recurrent

complicated diverticulitis and to reduce emergency pro-

cedures. We challenge this advise based on the findings

that one of every six operated patient is at risk of recur-

rence, 22% of patients have persistent abdominal

complaints, and 80% of patients needing emergency sur-

gery for acute diverticulitis had no manifestation of

diverticular disease prior to surgery. Moreover, recurrent

diverticulitis was not associated with a higher percentage

of emergency procedures. Long-term morbidity related to

colostomy reversal further emphasizes that patient selec-

tion for elective surgery should be done with caution.

Conclusion

After surgical therapy for diverticulitis the estimated risk of

recurrence is high and abdominal complaints are frequent.

Younger age and the persistence of postoperative symp-

toms predict a recurrence of diverticulitis after resection.

The clinical implication of these findings needs further

investigation. Results of this study support the practice of

careful selection of patients who will undergo surgery for

diverticulitis.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

1. Painter NS, Burkitt DP (1971) Diverticular disease of the colon: a

deficiency disease of Western civilization. Br Med J 2:450–454

2. Hughes LE (1969) Postmortem survey of diverticular disease of

the colon. II. The muscular abnormality of the sigmoid colon. Gut

10:344–351

3. Parks TG (1975) Natural history of diverticular disease of the

colon. Clin Gastroenterol 4:53–69

4. Roberts P, Abel M, Rosen L et al (1995) Practice parameters for

sigmoid diverticulitis. The Standards Task Force American

Society of Colon and Rectal Surgeons. Dis Colon Rectum

38:125–132

5. Chautems R, Ambrosetti P, Ludwig A et al (2001) Long-term

follow-up after first acute episode of sigmoid diverticulitis: is

surgery mandatory? Dis Colon Rectum 44:A5–A26

6. Maggard MA, Chandler CF, Schmit PJ (2001) Surgical diver-

ticulitis: treatment options. Am Surg 67:1185–1189

7. Hinchey EJ, Schaal PG, Richards GK (1978) Treatment of per-

forated diverticular disease of the colon. Adv Surg 12:85–109

World J Surg (2008) 32:1501–1506 1505

123



8. Sarin S, Boulos PB (1994) Long-term outcome of patients pre-

senting with acute complications of diverticular disease. Ann R

Coll Surg Engl 76:117–120

9. Lorimer JW (1997) Is prophylactic resection valid as an indica-

tion for elective surgery in diverticular disease? Can J Surg

40:445–448

10. Leigh JE, Judd ES, Waugh JM (1962) Diverticulitis of the colon.

Recurrence after apparently adequate segmental resection. Am J

Surg 103:51–54

11. Benn PL, Wolff BG, Ilstrup DM (1986) Level of anastomosis and

recurrent colonic diverticulitis. Am J Surg 151:269–271

12. Thaler K, Baig MK, Berho M (2003) Determinants of recurrence

after sigmoid resection for uncomplicated diverticulitis. Dis

Colon Rectum 46:385–388

13. Thorn M, Graf W, Stefansson T et al (2002) Clinical and func-

tional results after elective colonic resection in 75 consecutive

patients with diverticular disease. Am J Surg 183:7–11

14. Wolff BG, Ready RL, MacCarty RL et al (1984) Influence of

sigmoid resection on progression of diverticular disease of the

colon. Dis Colon Rectum 27:645–647

15. Koutroubakis IE, Antoniou P, Tzardi M et al (2005) The spec-

trum of segmental colitis associated with diverticulosis. Int J

Colorectal Dis 20:28–32

16. Jani N, Finkelstein S, Blumberg D et al (2002) Segmental colitis

associated with diverticulosis. Dig Dis Sci 47:1175–1181

17. Peppercorn MA (2004) The overlap of inflammatory bowel dis-

ease and diverticular disease. J Clin Gastroenterol 38:S8–S10

18. Munson KD, Hensien MA, Jacob LN et al (1996) Diverticulitis.

A comprehensive follow-up. Dis Colon Rectum 39:318–322

19. Wong WD, Wexner SD, Lowry A et al (2000) Practice param-

eters for the treatment of sigmoid diverticulitis–supporting

documentation. The Standards Task Force. The American Society

of Colon and Rectal Surgeons. Dis Colon Rectum 43:290–297

1506 World J Surg (2008) 32:1501–1506

123


	Incidence and Risk Factors of Recurrence after Surgery �for Pathology-proven Diverticular Disease
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Patients and methods
	Statistical analysis

	Results
	Demographics
	Postoperative morbidity and mortality
	Persistent abdominal pain
	Recurrences

	Discussion
	Conclusion
	Open Access
	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 false
  /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 <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


