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Abstract

Introduction Parastomal hernia is a well known clinical
problem, and up to 50% of all patients having a stoma will
eventually develop a parastomal hernia. There are many
surgical options available for the repair of a parastomal her-
nia, but the prevention of hernia development has only
recently received scientific attention. The most encouraging
results have included the use of a mesh inserted at the pri-
mary operation. We have, therefore, chosen to review the
literature regarding the results of operative techniques,
including mesh placement, for the prevention of a parasto-
mal hernia.

Materials We performed a systematic literature search
and found five publications which, in total, included 112
patients having a prophylactic mesh during their stoma for-
mation. One study was a randomized controlled trial which
included 54 patients, of which, 21 patients had a prophylac-
tic mesh. The remaining four studies were prospective
observational series.

Results Three of the 112 patients had a hernia recurrence
within the follow-up period, which ranged from 2 to
48 months. One of the 52 patients that had a sublay mesh
placed at the primary operation and two of 60 patients that
had an onlay mesh developed a hernia. There were no
infections or other serious complications related to the
mesh in any of the studies.

Conclusion The results of placing a prophylactic mesh
when performing a permanent stoma in the elective situation
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are very promising. However, the data are preliminary and
with relatively short follow-up times. Therefore, it should be
confirmed in larger, double-blinded, controlled randomized
clinical trials whether there are short- and long-term advan-
tages of placing a mesh at the primary operation, and where
the mesh should be placed in the abdominal wall.

Keywords Prophylactic mesh - Parastomal hernia -
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Introduction

A parastomal hernia is defined as an incisional hernia
related to an abdominal wall stoma [1]. Parastomal hernia-
tion is more common after colostomy formation (up to
48%) than after ileostomies (up to 21%) [2—4]. Although
parastomal hernias usually give mild symptoms, many
patients have symptoms necessitating surgery [5]. Before
the mesh was introduced, several surgical procedures for
the treatment of parastomal hernias were used, including
relocation or local repair, but there are generally high com-
plication rates of 24—88% and recurrence rates of 46—100%
[2,6, 7]

Small studies [8—10] indicate few complications and low
recurrence rates of 0-28% with open local mesh repair
using a non-absorbable or partly absorbable mesh. Laparo-
scopic parastomal hernia repair shows promising results,
with recurrence rates of between 4 and 12% [10-17]. The
studies are characterized by not being randomized, includ-
ing few patients, having a short follow-up period, and only
using expanded polytetrafluoroethylene (ePTFE) meshes.
The complication rates were up to 30% and there was a ten-
dency towards more serious complications, such as bowel
injury and bowel or stoma obstruction.
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Within the last couple of years, there have been encour-
aging reports in preventing parastomal hernias with few
complications. In these studies, parastomal herniation has
been prevented by placing a mesh in the abdominal wall at
the primary operation [18-22]. The mesh has primarily
been placed in an onlay or a sublay position to the fascia.
The aim of the current paper was to review the literature
describing the results of parastomal hernia prevention using
a mesh.

Methods

The literature was searched systematically using PubMed/
MEDLINE and EMBASE. The search terms used were
“parastomal hernia” and “prevention.” Since the primary
search gave only a few hits, the search was extended in
order to find additional literature that described the primary
prevention of parastomal hernias. The search terms were,
therefore, expanded to include “abdominal hernia and pre-
vention” and “ventral hernia and prevention,” as well as
“incisional hernia and prevention,” with human studies and
the English language as limits. Any additional relevant
studies from the reference lists of these papers were also
included.

Surgical technique

Two different surgical procedures (the onlay and sublay
techniques) of how to place the mesh at the primary stoma
formation have been described, and we have, therefore,
chosen to describe these two methods in detail [18, 19, 21,
22]. The goal is to reinforce the abdominal wall that sur-
rounds the stoma, and, thereby, prevent herniation. The tre-
phine is made in the middle of the mesh, and the size of the
trephine is described as having a diameter approximately
0.5 cm larger than the bowel diameter [19, 21]. There is no
consensus on how big the mesh overlap should be, but most
reports from hernia repair surgery have a minimum of 5-6-
cm overlap in all directions [13, 19, 21-25]. By placing a
prosthetic mesh during the primary operation, the operation
will be prolonged by approximately 15 min [18, 19, 22],
independent of the technique.

Onlay mesh procedure

The onlay mesh is positioned on the external rectus fascia
(Fig. 1). Two different onlay mesh procedures at the pri-
mary stoma making have been described in the literature
[18, 19].

Bayer et al. [18] used a Marlex® (C.R. Bard Inc., Cran-
ston, NJ, USA) polypropylene mesh at the primary opera-
tion to prevent parastomal hernia. The mesh was a ring with
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Fig. 1 Schematic drawing of where to position a mesh in order to pre-
vent parastomal hernia

four arms. The width of the ring was 15 mm from the inner
to outer circles. The inner circle formed a 20-mm-wide cen-
tral hole to the bowel. The outer ring was fixated to the fas-
cia with Marlex sutures and the arms were then bent as
close as possible to the inner circle and then out towards the
skin to form a cylinder around the bowel. The bowel was
fixated onto the mesh in order to strengthen the colostomy.

Gogenur et al. [19] used a specially developed circular
heavyweight polypropylene mesh, StomaMesh™ (Stoma-
Mesh A/S, Svendborg, Denmark) with five arms. In the
middle, there was a pre-cut hole with a diameter of approx-
imately 5 mm larger than the bowel. After the circular skin
incision, a cross-incision in the external rectus muscle was
made. By making small peripheral skin incisions, it was
possible to pull the arms of the mesh through the skin inci-
sions superior to the external rectus fascia. Alternatively,
the six arms can be placed on the fascia by pushing them in
with a clamp, thereby, avoiding the six additional skin inci-
sions. The mesh was embedded in Gentamicin and fixated
to the fascia by four Prolene® (Ethicon, Piscataway, NJ,
USA) sutures to the central ring. The bowel was then pulled
through the central hole of the mesh and fixated by seromu-
cocutaneous sutures with no fixation between the mesh and
bowel.

Sublay mesh procedure

The sublay mesh can be positioned in different ways, either
inside the abdomen, pre-peritoneal, or between the rectus
muscle and the posterior rectus sheath (Fig. 1). The mesh is
positioned by dissection through either the midline [20, 21]
or the circular stoma incision [22]. Different mesh types
have been used [20-22] and we found three publications
describing the method. In all three studies, the mesh was
placed between the rectus muscle and the posterior rectus
sheath.

Jdnes etal. [21] used the Vypro® mesh (Ethicon,
Norderstedt, Germany), which is a lightweight mesh with
low polypropylene content and high content of absorbable
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material. The mesh was of size 10x 10 cm. The bowel was
brought out through a cross-cut in the center of the mesh.
The mesh was placed by dissection through the midline
incision between the rectus muscle and the posterior rectus
sheath. The mesh was fixated in the corners and medial side
by absorbable sutures.

Israelsson et al. [20] treated patients who had parastomal
hernias by stoma relocation and a mesh, and since the
stoma was relocated, we have considered it as a primary
stoma formation regarding the prophylaxis of a new hernia-
tion. The new stoma was made using the same mesh and
operative technique as Jidnes et al. [21]. Because of the
abdominal wall defect caused by the old hernia, this defect
was reinforced by a non-absorbable mesh. This mesh was
placed on both sides of the midline in the space between the
rectus muscle and the posterior rectus sheath, and over-
lapped the abdominal wall defect by 5 cm in all directions.
A U-shape was made to prevent contact between the bowel
and the mesh. The partial absorbable Vypro mesh that sur-
rounded the stoma was placed under the mesh that covered
the old incisional/parastomal hernia.

Marimuthu et al. [22] placed the mesh through the stoma
incision. After having made a circular incision, excised the
subcutaneous tissue, and incised the anterior rectus sheath,
the rectus muscle was split and a space was made between
the rectus muscle and the posterior rectus sheath. In this
space, they placed a Surgipro™ (Tyco Healthcare, Mans-
field, MA, USA) polypropylene monofilament mesh. The
mesh was of size 6 x6 cm, with a central hole to the bowel.
The mesh was not fixated by sutures to the fascia nor to the
bowel.

Results

We found 21 studies in the primary literature search. In
order not to overlook any studies, the search was
expanded and by combining “prevention” with “abdomi-
nal ventral hernia,” “ventral hernia,” and “incisional

hernia,” we found 116, 199, and 125 references, respec-
tively, but it did not produce any new references that met
our inclusion criteria. After we went through the hits, we
only found five references where primary mesh at the
stoma formation was used to prevent parastomal hernia.
The rest of the papers were excluded either because they
only described the technique or they were concerning the
repair of parastomal or incisional hernias and not preven-
tion. Four studies were prospective [19, 22] or retrospec-
tive [18, 20] without a control group, and one study had a
control group [21]. All of the studies concerned open sur-
gery and there were no studies of primary mesh placement
by laparoscopic technique.

The only randomized clinical trial was by Jénes et al.
[21] (see Table 1). They included 54 patients, 27 with mesh
and 27 without. The two groups were comparable concern-
ing general (body mass index [BMI], age, sex) and opera-
tive characteristics. The patients were mainly operated
electively for malignant tumors, but also patients who had
acute surgery for non-malignant disease were included.
Severe fecal contamination occurred in few of the opera-
tions. The total follow-up was mean 24 months, range
12-38 months. During the first 12 months, seven patients
died of malignant disease. Twenty-six patients with conven-
tional stoma surgery and 21 patients with mesh attended the
12 month follow-up. After 12 months, the results showed
one hernia vs. 13 hernias (P < 0.001) in favor of prophylac-
tic mesh. No patients developed fistulas or significant pain
in the mesh group, and there were no records of infections
associated with the mesh. Because the results clearly
favored prophylactic mesh, it was considered unethical to
continue the randomized study, which was, therefore, ter-
minated prematurely.

Israelsson [20] treated 13 patients, and, as mentioned,
they were treated by mesh after relocation of the stoma.
The patients were followed for a mean of 12 months
(median 11 months), range 3—-25 months. No patient had a
parastomal or an incisional hernia recurrence, and one
patient developed a wound infection.

Table 1 Articles describing parastomal hernia prophylaxis by mesh placement. The study by Jéanes et al. [21] was a controlled study. The other

studies were descriptive

Author Patients Operative Follow-up (months) Hernia Complications related to mesh
technique recurrence

Bayer et al. [18] 36 Onlay Up to 48 0 2 (one had a narrow stoma, one
had stitch granuloma)

Gogenur et al. [19] 24 Onlay Median 12 (range 2-26) 2 2 (both patients had mesh-arm
penetration through the skin)

Israelsson [20] 13 Sublay Mean 12 0 1 (wound infection)

Jdnes et al. [21] 21 Sublay Mean 24 1 0

Marimuthu et al. [22] 18 Sublay Mean 16 0 0

Total 112 3 5
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In a prospective study by Marimuthu etal. [22], 18
patients were followed for a mean of 16 months, range
6-28 months. Elective patients scheduled for a permanent
stoma were included and were operated by the same sur-
geon. No patients had severe fecal contamination of the
peritoneal cavity or at the stoma site. Three patients had
ileostomies and 15 had colostomies. One patient had a
stoma necrosis and was re-operated after 2 days, leaving
the mesh in situ. There were no parastomal hernias, no
fistula formations, and no infections or stoma obstruction
associated with the mesh during the follow-up period.

Bayer et al. [18] was the first study to describe parasto-
mal hernia prevention by using a mesh. They retrospec-
tively recorded 36 patients operated by this method. No
mean follow-up period was described, but some patients
were followed for 4 years. No patients had parastomal her-
nias during follow-up. Three patients had local infection
around the colostomy and were treated by drainage and
antibiotics, but the authors did not state whether the infec-
tions were related to the mesh or not. One patient had the
mesh removed because it narrowed the colostomy, and one
patient had a small stitch granuloma removed after 2 years.

Gogenur et al. [19] included 24 patients, who were fol-
lowed for a median of 12 months, range 2-26 months, after
surgery. All operations were elective and the patients were
all operated for rectosigmoid neoplasia with a planned per-
manent end-colostomy. No immediate complications
related to the mesh were recorded. During the follow-up,
two patients had a mesh penetration through the skin by one
of the arms of the mesh. The penetrated part of the mesh
was removed under local anesthesia, with no further com-
plications. Two patients had clinical and objective signs of
parastomal hernia in the follow-up period with cosmetic
complaints. No patients had bowel strictures, fistulas,
inflammatory reactions, or infections in association with the
mesh or the stoma.

Discussion

Jénes et al. showed, in a randomized study, that only 5% of
patients in the mesh group developed a parastomal hernia,
compared to 50% in the non-mesh group at 12 months
follow-up [21]. No complications to the mesh were
recorded, including any infections. As in many other stud-
ies, they had a short follow-up, but a 5-year follow-up is
planned. The study had some methodological limitations,
caused by the lack of double-blinding of the patients and
the surgeon who performed the clinical examinations at the
follow-up. Parastomal hernia is a clinical diagnosis; how-
ever, they used no paraclinical investigations to support the
diagnosis. In the control group, there was also a remarkably
high frequency of parastomal hernia.
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The prospective study by Marimuthu et al. included 18
patients and they found no parastomal herniation or infec-
tions related to the mesh [22]. Again, the study had a rela-
tively short follow-up period (6-28 months), and the
patients were elective and specially selected for the proce-
dure. This study also found that a prophylactic mesh could
prevent the development of a parastomal hernia and with no
increased risk of infectious complications.

In a study by Israelsson, 13 patients who had a parasto-
mal hernia were selected to undergo stoma relocation and,
at the same time, had a prophylactic mesh [20]. Because the
stoma was relocated, we decided to regard it as a new
stoma in our literature search. Nevertheless, the data cannot
be used to make any conclusions about the operation tech-
nique and mesh type, since the treatment of the old abdom-
inal defect also involved a mesh that, to a small degree,
overlapped the prophylactic Vypro mesh. Israelsson found
good hernia prevention, but the patients were not random-
ized and there was a very short follow-up period of mean
12 months.

The onlay procedure described by Gogenur et al. found
good results regarding both the prevention of parastomal
herniation and mesh complications [19]. The study was not
randomized and had a short median follow-up period of
12 months. Furthermore, the mean BMI was 23, which may
be lower than the BMI of the general surgical patients
undergoing colonic surgery. Two patients had mesh pene-
tration through the skin, but this could probably be avoided
if the mesh was put in place with a clamp and not making
any peripheral skin incisions. Two patients (8%) had clini-
cal signs of a parastomal hernia at 6 and 12 months follow-
up, respectively. In this study, the mesh was embedded in
Gentamicin as an extra safety measure to prevent infec-
tions, although there are no data to support this in the litera-
ture.

Bayer et al. also found positive results by using a mesh
to prevent parastomal hernia. However, the patient selec-
tion and data were not described in detail, and the follow-
up was not mentioned [18]. Nevertheless, the study
indicated that a mesh may be preferable to avoid parastomal
hernia.

It is often discussed whether the hole in the mesh to the
bowel will become lager over years and give rise to the risk
of herniation, so different methods have been developed to
prevent that. Some authors have reinforced the hole with a
ring [23] or a suture [24], and others by making mesh flaps
[25] to reduce the friction against the bowel. However,
there is no evidence that hole enlargement is an actual clin-
ical problem. There are no studies of primary mesh place-
ment by laparoscopic technique, but both the onlay and
sublay procedures are suitable for laparoscopic surgery and
the sublay procedure is already used in the repair of paras-
tomal hernia [15, 26].
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Before we use the procedure on all of our patients who
need a terminal stoma, further studies are needed. Most
parastomal hernias appear a few years after surgery, but
may occur up to 10 years after the operation [2]. Longer
follow-up is, therefore, needed in future studies. In the
studies mentioned, the authors have used different meshes,
and they seem to be comparable regarding complications
and hernia prevention. Nevertheless, many different meshes
are available on the market and large randomized studies
should, therefore, explore the risk of herniation and general
complication rates with different mesh materials. Another
aspect is whether a sublay or onlay technique should be
used, and this should obviously be studied in a randomized
design.

Only a few patients in the published studies had severe
fecal contamination during their operations. So, even
though no infections were found involving the meshes, it
should be studied whether it is recommendable to give
patients with massive fecal contamination a prophylactic
mesh. Almost all patients in the published literature were
operated electively, and further studies should, therefore,
also include patients undergoing acute surgery.

Elderly patients are known to have a greater risk for the
development of a parastomal hernia [4, 27], but there is no
firm evidence yet that patients with, e.g., obesity or chronic
lung disease have an increased risk of parastomal hernia,
primarily because of the relatively small number of studies
published. It may turn out that risk factors for the develop-
ment of a parastomal hernia can be extrapolated from the
general ventral hernia risk factors, but this is also to be clar-
ified in future large-scale studies

The current literature shows that the risk of parastomal
hernia is minimized by using a mesh at the primary opera-
tion. However, since only 50% of patients will develop a
parastomal hernia by using ordinary non-mesh techniques,
there is a risk of overtreatment if all patients receive a pro-
phylactic mesh. Therefore, it is essential to evaluate which
patients are at a greater risk of developing a parastomal her-
nia, especially because current parastomal hernia treatment
by laparoscopic mesh technique has shown low recurrence
rates, and there are few, but serious, complications. It may
be preferable to place a mesh at the primary operation when
performing a permanent stoma because it seems to have
few complications and is easy to perform. Also, the proce-
dure only prolongs the operation by approximately 15 min.

In conclusion, based on the data available (one con-
trolled study and four descriptive studies), the placement of
a prophylactic mesh at the primary operation is a safe
procedure, with very few complications. The placement of
a prophylactic mesh seems to reduce parastomal herniation.
However, the data should be confirmed in larger, double-
blinded, randomized clinical trials with long-term follow-up
before final recommendations can be made. Other important

issues also need scientific attention in the near future, e.g.,
choice of mesh material, mesh design, and the best place-
ment of the mesh (onlay versus sublay).

References

1. Pearl RK (1989) Parastomal hernias. World J Surg 13:569-572
2. Carne PW, Robertson GM, Frizelle FA (2003) Parastomal hernia.
Br J Surg 90:784-793
3. Leong AP, Londono-Schimmer EE, Phillips RK (1994) Life-table
analysis of stomal complications following ileostomy. Br J Surg
81:727-729
4. Londono-Schimmer EE, Leong AP, Phillips RK (1994) Life table
analysis of stomal complications following colostomy. Dis Colon
Rectum 37:916-920
5. Shellito PC (1998) Complications of abdominal stoma surgery.
Dis Colon Rectum 41:1562-1572
6. Rieger N, Moore J, Hewett P, Lee S, Stephens J (2004) Parastomal
hernia repair. Colorectal Dis 6:203-205
7. Rubin MS, Schoetz DJ Jr, Matthews JB (1994) Parastomal hernia. Is
stoma relocation superior to fascial repair? Arch Surg 129:413—418
8. Amin SN, Armitage NC, Abercrombie JF, Scholefield JH (2001)
Lateral repair of parastomal hernia. Ann R Coll Surg Engl 83:206—
208
9. Kasperk R, Klinge U, Schumpelick V (2000) The repair of large
parastomal hernias using a midline approach and a prosthetic mesh
in the sublay position. Am J Surg 179:186-188
10. Stephenson BM, Phillips RK (1995) Parastomal hernia: local res-
iting and mesh repair. Br J Surg 82:1395-1396
11. Berger D, Bientzle M (2007) Laparoscopic repair of parastomal
hernias: a single surgeon’s experience in 66 patients. Dis Colon
Rectum 50:1668-1673
12. Craft RO, Huguet KL, McLemore EC, Harold KL (2008) Laparo-
scopic parastomal hernia repair. Hernia 12:137-140
13. Hansson BM, de Hingh IH, Bleichrodt RP (2007) Laparoscopic
parastomal hernia repair is feasible and safe: early results of a
prospective clinical study including 55 consecutive patients. Surg
Endosc 21:989-993
14. Israelsson LA (2008) Parastomal hernias. Surg Clin North Am
88:113-125
15. LeBlanc KA, Bellanger DE, Whitaker JM, Hausmann MG (2005)
Laparoscopic parastomal hernia repair. Hernia 9:140-144
16. Mancini GJ, McClusky DA 3rd, Khaitan L, Goldenberg EA, Heni-
ford BT, Novitsky YW, Park AE, Kavic S, LeBlanc KA, Elieson
MIJ, Voeller GR, Ramshaw BJ (2007) Laparoscopic parastomal
hernia repair using a nonslit mesh technique. Surg Endosc
21:1487-1491
17. McLemore EC, Harold KL, Efron JE, Laxa BU, Young-Fadok
TM, Heppell JP (2007) Parastomal hernia: short-term outcome after
laparoscopic and conventional repairs. Surg Innov 14:199-204
18. Bayer I, Kyzer S, Chaimoff C (1986) A new approach to primary
strengthening of colostomy with Marlex mesh to prevent paracol-
ostomy hernia. Surg Gynecol Obstet 163:579-580
19. Gogenur I, Mortensen J, Harvald T, Rosenberg J, Fischer A (2006)
Prevention of parastomal hernia by placement of a polypropylene
mesh at the primary operation. Dis Colon Rectum 49:1131-1135
20. Israelsson LA (2005) Preventing and treating parastomal hernia.
World J Surg 29:1086-1089
21. Jdnes A, Cengiz Y, Israelsson LA (2004) Preventing parastomal
hernia with a prosthetic mesh. Arch Surg 139:1356-1358
22. Marimuthu K, Vijayasekar C, Ghosh D, Mathew G (2006) Preven-
tion of parastomal hernia using preperitoneal mesh: a prospective
observational study. Colorectal Dis 8:672-675

@ Springer



582 Hernia (2008) 12:577-582

23. de Ruiter P, Bijnen AB (2005) Ring-reinforced prosthesis for 26. Kingsnorth AN, Sivarajasingham N, Wong S, Butler M (2004)

paracolostomy hernia. Dig Surg 22:152-156 Open mesh repair of incisional hernias with significant loss of
24. Moisidis E, Curiskis JI, Brooke-Cowden GL (2000) Improving the domain. Ann R Coll Surg Engl 86:363-366

reinforcement of parastomal tissues with Marlex mesh: laboratory 27. Mylonakis E, Scarpa M, Barollo M, Yarnoz C, Keighley MR

study identifying solutions to stomal aperture distortion. Dis Colon (2001) Life table analysis of hernia following end colostomy

Rectum 43:55-60 construction. Colorectal Dis 3:334-337

25. Longman RJ, Thomson WH (2005) Mesh repair of parastomal
hernias—a safety modification. Colorectal Dis 7:292-294

@ Springer



	Prevention of parastomal hernia by the placement of a mesh at the primary operation
	Introduction
	Methods
	Surgical technique
	Onlay mesh procedure
	Sublay mesh procedure


	Results
	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 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


