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Abstract

Purpose Since the first description, the use of polypro-
pylene mesh in hernia repair has gained wide acceptance.
The aim of this study was to assess whether polypropylene
mesh implantation has any effects on femoral blood
vessels.

Methods A 0.5 x 1.0 cm polypropylene mesh was
inserted into the rat femoral artery and vein on the right
side. After 14, 28 and 90 days, the rats were reoperated.
The meshes were excised for histological processing.
Blood flow in the dorsum of the foot skin, femoral artery
and vein were measured in all groups before mesh
implantation and at 14, 28, and 90 days after mesh
implantation.

Results Following placement of mesh graft on vascular
structures, inflammation and fibrosis developed to a vary-
ing degree depending on the time elapsed. On the other
hand, fibrosis did not change the histological structure of
vessels. There was a decrease in both arterial and venous
circulation due to the pressure of the graft.

Conclusions These data suggest that fibrosis due to mesh
graft can negatively affect blood flow in vessels due to
mechanical pressure.
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Introduction

Inguinal herniorrhaphy is one of the most common oper-
ations performed in general surgery clinics [1]. Hernior-
rhaphy can be performed using several different open or
laparascopic methods. Since the introduction of the use of
prosthetic mesh, preperitoneal or on-lay implantation of
polypropylene mesh in hernia repair has gained wide
acceptance. The tension-free mesh repairs are associated
with lower recurrence rates than non-mesh methods [2].
Prosthetic mesh induces an acute inflammatory response
followed by chronic foreign-body reaction. This reaction
creates scar tissue and increases the strength of the implant
area [3].

Depending on the surgical technique, polypropylene
mesh is in contact with the surrounding structures. Previous
studies have demonstrated the effects of polypropylene
mesh on surrounding tissue, leading to symptoms such as
chronic pain (mesh inguinodynia), organ erosion and uro-
logical complications due to contact between the mesh and
the spermatic cord [4-6]. In posterior repairs of inguinal
hernias, the polypropylene mesh is placed preperitoneally
to the posterior wall of the inguinal canal. This procedure
can be done both laparoscopically and openly. Preperito-
neal mesh plug femoral hernioplasty also effects reliable
repair of femoral hernias [7]. In both posterior repairs of
inguinal hernias with mesh and preperitoneal mesh plug
femoral hernioplasty, the mesh is in close contact with the
major vessels of this area. However, there is little infor-
mation on the effects of polypropylene mesh these major
vessels.
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This study was designed to assess whether polypropyl-
ene mesh implantation has any effects on femoral blood
vessels.

Materials and methods
Animal model

The study was approved by the Faculty Animal Ethics
Committee at our institution.

Thirty male Wistar albino rats weighing 250-300 g
were housed under diurnal lighting conditions (12 h
darkness and 12 h light) and fasted overnight; free access
to water was allowed before the experiment. Animal
housing, care, and application of experimental procedures
were all done in accordance with the Guidelines for Care
and Use of Laboratory Animals, published by the
National society for Medical Research and the National
Institutes of Health.

Study protocol

Blood flow of femoral artery, femoral vein and dorsum of
the foot skin were monitored by laser Doppler flowmetry
(Laser Doppler flowmeter, MP100 Biopac Systems, Santa
Barbara, CA). Data was analysed with the programme
AcgKnowledge for Windows V.3.5.7 for MP 100 system
(Biopac Systems) and minimum values of blood flow
measured as beam per unit (BPU) were taken as blood flow
value.

The animals were fixed in the supine position. The
inguinal area was shaved and the skin disinfected using
10% povidone-iodine solution. The operating area was
covered by sterile cloths. All operations were carried out
under heat lamps in order to maintain body temperature
constant at 35-36°C, and were all carried out by the same
surgeon using the same aseptic and sterile technique.

Anaesthesia was attained by intraperitoneal injection of
80 mg/kg body weight ketamine (Ketalar®, Parke Devis,
Eczacibasi, Istanbul) and 8 mg/kg body weight xylazine
(Rompun®, Bayer Turk Kimya San, Sti., Istanbul). 50 mg/kg
cefazoline (Cefamezin, Eczacibag1) as prophylactic anti-
biotherapy was administered intraperitoneally before
surgery.

Rats were divided in three groups: Group A (n = 10),
Group B (n = 10), Group C (n = 10). Before the opera-
tion, blood flow of the dorsum of the foot skin was mea-
sured in all groups. In all animals, the inguinal areas were
explored bilaterally through inguinal incision. The femoral
artery, femoral vein and femoral nerve were identified, and
blood flow of the femoral artery and femoral vein were
measured for 1 min in both sides. After measurement of
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blood flow, a 0.5 x 1.0 cm polypropylene mesh (Prolen®,
Ethicon, Somerville, NJ) was laid on only one side and
fixed to the quadriceps femoris fascia covering the femoral
artery, femoral vein and nerve by means of two sutures (5/0
polypropylene, Prolene®, Ethicon). The contra-lateral side
of each animal was dissected and the femoral artery,
femoral vein and femoral nerve identified, but no mesh was
placed on this side.

After 14 days (Group A), 28 days (Group B) or
90 days (Group C), the rats were reoperated. Before the
operation, blood flow of the dorsum of the foot skin was
measured again in all groups bilaterally. Femoral artery,
femoral vein and femoral nerve were identified again on
both sides. Blood flow of the femoral artery was mea-
sured 5 mm distal to the mesh and blood flow of the
femoral vein was measured 5 mm proximal to the mesh
in the right side. The same measurements were performed
on the other side. Blood flow in arteries, veins and skin
was compared, both in terms of postoperative versus
preoperative values, and also mesh implanted versus sham
implantation. After the measurements, the subjects were
sacrificed with high-dose sodium thiopental. The meshes
including femoral artery, femoral vein and femoral nerve
in the right side, and only the femoral artery, femoral vein
and femoral nerve in the left side, were excised for his-
tological processing.

Histological tissue processing

Samples were fixed in 10% formaldehyde. Samples were
dehydrated by immersion in a series of alcohol concen-
trations and embedded in paraffin. The 3-5 um sections
were stained with haematoxylon and eosin (H&E). Rep-
resentative cross-sections were examined under a light
microscope.

Statistical analysis

SPSS for Windows version 16.0 (SPSS, Chicago, IL) was
used for statistical evaluation. Data were compared by chi-
square and Kruskall-Wallis tests, and one way ANOVA. If
the P-value from these latter tests was statistically signifi-
cant, Wilcoxon signed ranks test was used for further
analysis. A P value <0.05 was regarded as statistically
significant.

Results

During the study, no mortality or infective complications
were seen in the subjects.
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Macroscopic aspects

At re-operation, there was a marked adherence of the mesh
to the surrounding structures in all subjects in which mesh
was implanted. On the contra-lateral side (without mesh) of
these animals no adherence was noted. The degree of
fibrosis in group C was greater than groups A and B
(Fig. 1).

Microscopic evaluation

Chronic inflammatory and foreign body reactions were
seen on the mesh implanted side in all subjects. Fourteen
days after mesh implantation (Group A), a low grade
inflammation associated with an increase in cell count and
oedema developed around the artery, vein and peripheric
nerves (Fig. 2a). During this period no effect of mesh on

Fig. 1 Polypropylene mesh seen covered by fibrous tissue. N Nerve,
A arteria, V vein, M polypropylene mesh graft. a 14 days after mesh
implantation (Group A), b 90 days after mesh implantation (Group C)

vascular structures was observed. There was no develop-
ment of connective tissue that might cause fibrosis. No
histological change was seen on the sham side.

Twenty-eight days after mesh implantation (Group B), a
thin connective tissue septum developed between the ves-
sels and mesh, and in this area cell count increased and thin
collagen fibers were more organised (Fig. 2b). There was
no effect of mesh on the vascular structures. No histolog-
ical change was seen in the sham side.

Ninety days after mesh implantation (Group C), fibrosis
was more intense in the mesh implanted group when
compared with the other groups, but no histological change
was seen in the vessel wall and intima (Fig. 2c¢). No his-
tological change was seen in the sham side.

Fig. 2 Interface mesh-recipient tissue. N Nerve, A arteria, V vein,
M polypropylene mesh graft, CT connective tissue. a 14 days after the
mesh implantation (Group A): note low grade inflammation around
the vascular structure and nerve (original magnification x5, H&E
staining), b 28 days after mesh implantation (Group B): a thin
connective tissue septum appeared between the vessels and mesh
along with organised thin collagen fibres (original magnification x 10,
H&E staining), ¢ 90 days after mesh implantation (Group C): more
intense fibrous tissue with increased and more organised collagen
fibres (original magnification x5, H&E staining)
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Arterial and venous blood flow evaluation

Postoperative venous blood flow was significantly lower in
the mesh implanted side when compared with preoperative
values in group A (P < 0.05) but no statistically significant
change was seen in the flow of arteries, veins and skin
when comparing the mesh implanted versus sham group.

Postoperative arterial blood flow was reduced in the
mesh implanted side compared with the sham group in
group B (P < 0.05) but no change in venous and skin blood
flow was observed due to mesh.

Postoperative arterial blood flow was significantly lower
in the mesh implanted side when compared not only with
preoperative values but also with the sham group in group
C (P = 0.005, P < 0.05, respectively) and there was no
change in the venous and skin blood flow. When the total
data of the 30 subjects was assessed, postoperative blood
flows of both arteries and veins were significantly lower
in the mesh implanted side (P = 0.012, P = 0.009,
respectively).

The results of arterial, venous and skin blood flow are
shown in Table 1.

Discussion

After the first anatomical repair of an inguinal hernia by the
German surgeon Vinzenz von Czerny [8], different kinds
of procedures for the management of inguinal hernias have
been defined. Although prosthetic polypropylene mesh
implantation has become the preferred surgical treatment
for inguinal hernia, there are an increasing number of
reports concerning complications after prosthetic polypro-
pylene mesh implantation. Meshes should strengthen the
abdominal wall without the reduction in mobility that is

associated with scar formation as a result of the inflam-
matory reaction due to a chronic foreign-body reaction [3,
9, 10]. Mesh repairs are associated with low recurrence
rates; on the other hand, complications such as wound
infection, chronic pain (mesh inguinodyna), adhesion,
organ erosion and testicular atrophy, spermatocel, painful
ejaculation, and sensitivity of the testis can be seen in mesh
repairs [4-6]. Despite the well known effects of mesh
contraction-fibrotic reaction on the spermatic cord and
peripheral nerves [11, 12], there are few data about the
effects on femoral vessels [13, 14]. We aimed to evaluate
the local effects of mesh on femoral vessels in our study.

Mesh inguinodyna is chronic pain developing after
herniorraphy. It is possibly secondary to chronic scarring or
neuroma formation. Demirer et al. demonstrated that
inflammatory and fibrotic reaction may cause adhesions
and mechanical compression of peripheral nerves, which is
associated with myelin degeneration, endoneurinal and
perineurial edema, thickening of collagen layers around
axons and axonal loss that may cause chronic inflammatory
demyelinative peripheral neuropathy [12]. Thus, placement
of mesh in direct contact with inguinal nerves is not rec-
ommended in order to avoid groin pain [15].

Recent clinical and experimental evidence show the
effects of mesh structures within the spermatic cord. Long-
lasting pain during copulation, spermatoceles, spermatic
granuloma, azospermia secondary to inguinal vasal
obstruction and testicular venous congestion after poly-
propylene mesh herniorrhaphy have been reported [6, 16—
19]. Morphological and functional changes are due to
adhesions between the mesh and the structures of the
spermatic cord as a result of the foreign body reaction [19].
On the other hand, Uzzo et al. observed no significant
differences regarding testicular volume, temperature, blood
flow, and vasograms between mesh and they did not detect

Table 1 Blood flow values of the right dorsum of the foot skin, femoral artery and femoral vein before and after mesh implantation in Groups A,

B, C

Group A Group B Group C

Mean + SD P values Mean + SD P values Mean + SD P values
BFDEFS preoperative 15991 £ 57.38 108.74 £ 56.24 119.55 £+ 35.24
BFDFS postoperative 122.78 + 62 124.05 £+ 39.22 117.2 &+ 46.97
BFFA preoperative 4,977.48 £ 866.3 4,407.54 £+ 1,116.36 <0.05" 4,240.73 £ 759.78 0.005*
BFFA postoperative 4,911.56 £+ 1,057.56 4,076.22 £+ 1,391.96 2,683.57 £ 421.12 <0.05"
BFFV preoperative 5,781.82 £ 1,292.66 <0.05* 5,256.22 £ 735.2 5,341.68 £ 1,142.11

BFFV postoperative 5,046.08 £+ 1,883

5,147.43 £ 1,227.7

4,433.68 + 1,227.61

a

Comparison between postoperative values and preoperative values in mesh implanted side

® Comparison between values in mesh implanted side and values in the sham group

BFDFS Blood flow values of dorsum of the foot skin, BFFA blood flow values of femoral artery, BFFV blood flow values of femoral vein.
Minimum values of blood flow measured as beam per unit (BPU). The flow of arteries, veins and skin were compared by postoperative values
versus preoperative values and also by mesh implanted versus sham group
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erosion or stenosis of the cord structures due to the
mesh [20].

The first study associated with the flow in femoral ves-
sels after hernia repair with mesh published in this field was
by Taylor et al. [13]. Patients underwent unilateral inguinal
hernia repair with mesh by open or laparoscopic methods
followed up a median of 3 years; afterwards, doppler
ultrasonography was performed to determine the diameters
and haemodynamic characteristics of the testis and femoral
vessels. No difference was found in testicular blood flow,
volume or echogenicity between open and laparascopic
repair or the contralateral side. Also, the dimensions and
blood flows of the femoral artery and vein were similar in
all groups. A similar study by Ozmen et al. demonstrated no
significant change in femoral vessel diameter and blood
flow after preperitoneal mesh replacement during open or
laparoscopic hernia repair. Also, deep vein thrombosis was
not observed in any of the patients [14].

In our study, a reduction in arterial blood flow was
observed as 7.5% postoperatively on the 28th day and as
36.7% postoperatively on the 90th day of the placement of
mesh on femoral vessels. A significant reduction in venous
flow was observed in postoperative values compared with
preoperative values in the mesh implanted side in group A,
but no statistically significant change was seen in the flow
of veins in mesh implanted compared to sham group in any
of the groups. When the arterial flows were compared
between the mesh implanted side and sham operated side, a
significant reduction was found in arterial flow on the 28th
day and 90th day in the mesh implanted group. No sig-
nificant difference was found in venous and skin blood
flows between mesh implanted and sham operated groups.
The following question may arise: if a reduction in arterial
flow was observed, why was a similar result not observed
in venous flow?. The answer might be the small number of
subjects in each group; when the total data was assessed
(n = 30), the postoperative blood flow of both the artery
and the vein was found to be decreased significantly
compared to preoperative blood flow in the mesh implanted
group (P = 0.012, P = 0.009, respectively).

We think that the reduction in blood flow observed in
our study was due to mechanical pressure. Fibrosis was
more intense microscopically and macroscopically on the
90th day of the placement of mesh as compared to the 14th
day. But no change was observed in vessel wall structure,
intima and diameters. The increase in fibrosis with time
might explain the decrease in blood flow with time.

Conclusions

The results of this study add fibrosis due to mesh graft that
can negatively effect the blood flow in vessels due to

mechanical pressure to the negative effects of meshes
reported in the surgical literature. Studies are being per-
formed to develop new prosthetic materials because no
prosthetic material that causes no reaction as an inside
tissue has yet been found.

References

1. Rutkow IM, Robbins AW (1993) Demographic, classificatory,
and socioeconomic aspects of hernia repair in the United States.
Surg Clin North Am 73:413-426

2. Lichtenstein IL, Shulman AG, Amid PK (1989) The tension free
hernioplasty. Am J Surg 157:188-193

3. Beets GL, Go PM, van Mameren H (1996) Foreign body reac-
tions to monofilament and braided polypropylene mesh used as
preperitoneal implants in pigs. Eur J Surg 162:823-825

4. Malekpour F, Mirhashemi SH, Hajinasrolah E, Salehi N,
Khoshkar A, Kolahi AA (2008) Ilioinguinal nerve excision in
open mesh repair of inguinal hernia—results of a randomized
clinical trial: simple solution for a difficult problem? Am J Surg
195:735-740

5. Lo DJ, Bilimoria KY, Pugh CM (2008) Bowel complications
after prolene hernia system (PHS) repair: a case report and review
of the literature. Hernia 12:437-440

6. Langenbach M, Schmidt J, Lazika M, Zirngibl H (2003) Uro-
logical symptoms after laparoscopic hernia repair. Reduction
with a variant of polypropylene mesh. Urologe 42:375-381

7. Robbins AW, Rutkow IM (1998) Repair of femoral hernias with
“‘plug’’ technique. Hernia 2:73-75

8. Von Czerny V (1877) Studien zur radikalbehandlung der hernien.
Wien Med Wochenschr 27:497 528,554,578

9. Klinge U, Klosterhalfen B, Conze J, Limberg W, Obolenski B,
Ottinger AP, Schumpelick V (1998) Modified mesh for hernia
repair that is adapted to the physiology of the abdominal wall.
Eur J Surg 164:951-960

10. Klosterhalfen B, Klinge U, Schumpelick V (1998) Functional and
morphological evaluation of different polypropylene-mesh mod-
ifications for abdominal wall repair. Biomaterials 19:2235-2246

11. Junge K, Binnebosel M, Rosch R, Ottinger A, Stumpf M,
Miihlenbruch G, Schumpelick V, Klinge U (2008) Influence of
mesh materials on the integrity of the vas deferens following
Lichtenstein hernioplasty: an experimental model. Hernia
12:621-626

12. Demirer S, Kepenekci I, Evirgen O, Birsen O, Tuzuner A,
Karahuseyinoglu S, Ozban M, Kuterdem E (2006) The effect of
polypropylene mesh on ilioinguinal nerve in open mesh repair of
groin hernia. J Surg Res 131:175-181

13. Taylor SG, Hair A, Baxter GM, O’Dwyer PJ (2001) Does
contraction of mesh following tension free hernioplasty effect
testicular or femoral vessel blood flow? Hernia 5:13-15

14. Ozmen MM, Ozalp N, Zulfikaroglu B, Soydinc P, Ziraman I,
Hengirmen S (2004) The evaluation of the peak flow velocity and
cross-sectional area of the femoral artery and vein following
totally extraperitoneal vs preperitoneal open repair of inguinal
hernias. Hernia 8:332-335

15. Callesen T, Bech K, Kehlet H (1999) Prospective study of
chronic pain after groin hernia repair. Br J Surg 86:1528-1531

16. Silich RC, McSherry CK (1996) Spermatic granuloma. An
uncommon complication of the tension-free repair. Surg Endosc
10:537-539

17. Shin D, Lipshultz LI, Goldstein M, Barmé GA, Fuchs EF, Nagler
HM, McCallum SW, Niederberger CS, Schoor RA, Brugh VM

@ Springer



634

Hernia (2010) 14:629-634

III, Honig SC (2005) Herniorrhaphy with polypropylene mesh
causing inguinal vassal obstruction: a preventable cause of
obstructive azoospermia. Ann Surg 241:553-558

. Peiper C, Junge K, Klinge U, Strehlau E, Ottinger A,

Schumpelick V (2006) Is there a risk of infertility after inguinal
mesh repair? Experimental studies in the pig and the rabbit.
Hernia 10:7-12

@ Springer

19.

20.

Peiper C, Junge K, Klinge U, Strehlau E, Krones C, Ottinger A,
Schumpelick V (2005) The influence of inguinal mesh repair on
the spermatic cord: a pilot study in the rabbit. J Invest Surg
18:273-278

Uzzo RG, Lemack GE, Morrissey KP, Goldstein M (1999) The
effects of mesh bioprosthesis on the spermatic cord structures: a
preliminary report in a canine model. J Urol 161:1344-1349



	The effects of polypropylene mesh on femoral artery and femoral vein in mesh repair
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Animal model
	Study protocol

	Histological tissue processing
	Statistical analysis
	Results
	Macroscopic aspects
	Microscopic evaluation
	Arterial and venous blood flow evaluation

	Discussion
	Conclusions
	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


