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Available online: 7. 10. 2024 Vysledky: V této studii bylo retrospektivné vysetfeno 127 novorozencd s invazivnim monitorovanim hodnot

arteridlni krve na nasi jednotce intenzivni péce v letech 2019-2021. Monitorovéni se provadélo na hornich
koncetinach u 83 pacientl a na dolnich koncetinach u 44 pacientl. Akutni koncetinova ischemie byla zjisté-

Klicova slova: na u tii (6 %) pacientli s monitorovanim dolni koncetiny a u osmi (9 %) s monitorovanim horni koncetiny.
Akutni koncetinova ischemie Primdrné se u pacientt provadélo zahfivani koncetiny, infuze heparinu (10 p/kg/h) i infuze perlinganitu (gly-
Arteriélnilph’stupvu ffléﬂ cerol-trinitratu) (0,5 pg/kg/h). Pokud to stav pacienta dovolil, neaplikovaly se vazokonstriktory (adrenalin,
latrogenni poranéni tepny noradrenalin atd.). Vsichni pacienti reagovali na farmakoterapii a konzervativni Iécbu, takze ani v jednom

pfipadé nebylo nutno volit chirurgické feseni. U Zddného pacienta ani nebylo nutno provést amputaci, pro-
toze se krevni obéh v koncetinach postupné obnovil.
Zavéry: Casna a spravné zvolena a provedena intervence miize vyznamné snizit mortalitu a morbiditu ALl
ktera se ve skupiné novorozenct vyskytuje vzécné. Stéle se jesté vyvijeji rlizné strategie lé¢by a mnozstvi zku-
Senosti je omezené. | kdyz se zd4, Ze chirurgické feseni je castéjsi u dospélych pacientd, pozitivnich vysledkd
u akutni koncetinové ischemie — vzhledem k technické obtiznosti chirurgického vykonu a odlisné zakladni
patofyziologii détské populace - Ize dosdhnout i u novorozencti duslednym sledovanim jejich klinického
stavu a farmakologicky.
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ABSTRACT

Background: Acute limb ischemia (ALI) is a rare but serious condition that can cause significant lifetime mor-
bidity or mortality in the pediatric population. It is usually post-traumatic or iatrogenic.

Results: In the study, 127 newborns who were followed up with arterial monitoring in our intensive care unit
between 2019-2021 were screened retrospectively. Invasive arterial monitoring was performed on the upper
extremities in 83 patients and the lower extremities in 44 patients. Acute extremity ischemia was observed
in three (6%) patients who underwent lower extremity monitoring and eight (9%) patients with upper ex-
tremity ischemia. Primarily, extremity warming, heparin infusion (10 p/kg/h), perliganit (Glycerol Trinitrate)
infusion (0.5 pg/kg/h) were applied to the patients. Vasoconstrictor agents (adrenaline, noradrenaline etc.)
have been avoided in patients whenever possible. All of the patients responded to medical and conservative
treatment, and no surgical treatment was applied. Amputation was not applied to any of the patients, and
their limb circulations were gradually restored.

Conclusions: Early and correct intervention can significantly reduce mortality and morbidity in ALl, which

Keywords: is rare in the newborn group. Management strategies are still evolving and experience is limited. Although
Acute limb ischemia the surgical approach seems to be more prominent in adult patients, positive results can be obtained in
latrogenic arterial trauma newborn acute limb ischemia with close clinical follow-up and medical approach due to technical difficulties
Pediatric arterial access and different underlying pathophysiology in the pediatric population.
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Background

Acute limb ischemia (ALI) is a rare but serious condition
that can cause significant lifetime morbidity or mortality
in the pediatric population. It is usually post-traumatic or
iatrogenic. Because of the rarity of ALl in pediatric pa-
tients, physicians and surgeons caring for these patients
are often guided by consensus guidelines that mostly ex-
trapolate from the adult literature rather than well-de-
signed prospective studies in the pediatric population.'

Clinical manifestations of ALI include pale or cold ex-
tremities, weak or absent pulse, and decreased or unde-
tectable blood pressure.? Arterial catheters inserted for
hemodynamic monitoring in the intensive care unit are
one of the most common causes of iatrogenic limb isch-
emia in newborns with congenital heart disease. There is
a 2% risk of arterial injury after femoral arterial catheter-
ization.?

Little is known about the optimal management algo-
rithm for limb salvage and morbidity prevention in pa-
tients with pediatric ALI. Given the historically poor out-
comes of early surgical revascularization, anticoagulant
therapy or observation may be the most appropriate first
line of treatment.* In our study, we would like to share
our experience with the literature in extremity ischemia
after peripheral vascular intervention in newborns with
congenital heart disease in our clinic.

Methods

In the study, 127 newborns who underwent arterial mo-
nitoring in our intensive care unit between 2019-2021
were retrospectively screened. The neonatal period inclu-
des the first 28 days of each baby’s birth, regardless of the
gestational week.

Invasive arterial monitoring was performed on the up-
per extremities in 83 patients and the lower extremities
in 44 patients. Acute extremity ischemia was observed in
3 (6%) patients who underwent lower extremity monitor-
ing and in 8 (9%) patients with upper extremity ischemia
(Fig. 1).

When diagnosing the patients, a hand-held Doppler
Huntleigh Diagnostic Doppler (Model No. SD2, manufac-
tured by Huntleigh Healthcare, Cardiff UK, 2010) with 8
MHz probe was used primarily for detailed physical exam-
ination, distal pulse control, and to determine and follow
the course of the arteries. The diagnosis was confirmed
by the bedside Doppler USG for the suspected patients by
the radiologist.

Extremity warming, heparin infusion (10 pg/kg/h),
perliganide infusion (0.5 pg/kg/h) were applied primarily
to the patients, and vasoconstrictor agents (adrenaline,
noradrenaline etc.) were tried to be avoided in patients
where possible. All of the patients responded to medical
and conservative treatment, and no surgical treatment
was applied.

Our study is a retrospective, observational, single-cen-
ter case series study. Permission was obtained from the
hospital administration for the study. It was done retro-
spectively, in accordance with the Declaration of Helsinki,
taking into account the ethical rules.

NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. While evaluating the study data, descriptive sta-
tistical methods (mean, standard deviation, median, fre-
quency, ratio, minimum, maximum) were used.

Results

Ischemia was detected in 3 (6%) of 44 patients who
underwent lower extremity monitoring (Fig. 1). The
weight of patients who developed lower extremity is-
chemia ranged from 2.9 to 4 kg, with an average of
3.43+0.55 kg. Their ages ranged from 6 to 15 days, with
a mean of 10+4.58 days. The length of stay in the in-
tensive care unit of these patients ranged from 9 to 20
days, with an average of 14.66+5.50 days. Out of the
patients, 2 (66.6%) were male and 1 (33.4%) was fe-
male. Norwood stage 1, arterial switch and coarctation
operations were performed on the patients. One of the
patients (33.4%) died due to low cardiac output after
Norwood stage 1.

Acute Lower Limb
Ischemia
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Fig. 1 - Figure showing the rate of development of limb ischemia after lower and upper extremity arterial monitoring.
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Fig. 2 - Image of a 9-day-old patient who developed lower extre-
mity ischemia.

Fig. 3 - The view of the 28-day-old patient who developed upper
extremity ischemia.

Upper extremity monitoring was performed in 83
of the patients and acute extremity ischemia was ob-
served in 8 (9%) patients. The weight of patients who
developed upper extremity ischemia ranged from 2.4
to 4.1 kg, with an average of 3.46+0.61 kg. Their ages
ranged from 7 to 28 days, with a mean of 16.75+5.92.
The length of stay in the intensive care unit of these
patients ranged from 8 to 48 days, with a mean of
19.87+16.65. Of the patients, 5 (62.5%) were male and
3 (37.5%) were female.

One of the patients underwent Norwood stage 1,
two of them arterial switch, two of them modified
Blalock-Taussig shunt, one of them aortico-pulmonary
window repair, 1 of them pulmonary artery band liga-
tion, 1 of them total abnormal pulmonary venous re-
turn anomaly (TAPVD) repair (Figs 2, 3).

Two patients (25%) died; the patient who under-
went TAPVD due to renal problems and sepsis, and the
patient who underwent shunt operation due to low
cardiac output.

Amputation was not applied to any of the patients,
and the circulation of the extremities was provided
gradually.

Discussion

Newborns are at risk for in situ thrombosis and embo-
lic events. There is a hypofibrinolytic neonatal state cha-
racterized by an immature coagulation mechanism with
a deficiency of antithrombin l1ll, protein C, and protein
S, placing the neonate at risk for thrombotic disease un-
til this balance is corrected. Polycythemia, which often
accompanies the congenital patient group, increases the
tendency to microthrombosis by creating hyperviscosity.
The most common cause of peripheral ischemia in this
group are iatrogenic traumas.>® When 127 newborns
who underwent arterial monitoring in our clinic between
2019-2021 were examined, we found acute extremity is-
chemia in 11 patients.

Arterial catheters are frequently used for hemody-
namic monitoring and blood gas analysis after congenital
heart surgery. Ischemia may occur after catheterization
and with both well-placed and misplaced catheters. The
mechanism of this ischemia is due to vasospasm, throm-
bosis, or embolism from the distal aorta and its branches
after catheterization. The first step in treatment should
be removal of the responsible catheter.® In our clinical
practice, we always remove the arterial catheter in ex-
tremity ischemia that develops after arterial catheteriza-
tion. We monitor patients who we think are hemody-
namically unstable by making new arterial interventions
from different regions.

If medical treatment fails, surgical thrombectomy or
embolectomy can be considered to improve extremity
perfusion and good results can be obtained.” In our clini-
cal practice, we did not have any patient who did not re-
spond to medical treatment, and we did not have any pa-
tient who underwent amputation. However, one of the
patients (33.4%) who developed lower extremity isch-
emia died due to low cardiac output after Norwood stage
1. One of the patients who developed upper extremity
ischemia, who underwent TAPVD, died due to renal prob-
lems and sepsis. The other patient who underwent shunt
operation died due to low cardiac output.

Ultrasound-guided arterial cannulation can reduce the
risk of incorrect puncture and increase the success rate
of cannulation. This technique may reduce the risk of
bleeding from the puncture site, pseudoaneurysm, and
arteriovenous fistula, which are among the common non-
ischemic complications, but it probably does not reduce
the risk of ischemic complications. Ischemic complications
are closely related to the general and physiological condi-
tion of the patient.® In our clinical practice, we use USG in
both arterial and venous interventions of all our patients.
We believe that blinded punctures may have serious con-
sequences in this patient group.

In this patient group, supportive treatment begins
with adequate intravenous hydration and appropriate
antibiotics should be given to patients with suspected
infection. Hyperbaric oxygen therapy can be tried to re-
duce tissue loss after recanalization.® Our patient group
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was receiving surgical prophylaxis and appropriate an-
tibiotic therapy in the postoperative period. We did
not have any patients who received hyperbaric oxygen
therapy.

Fraken and colleagues argue that catheter size relative
to vessel diameter makes a significant contribution to ar-
terial spasm in infants. They found that femoral artery
spasm was more likely to occur when the catheter diam-
eter was 50% or more of the femoral artery diameter.™
We use catheters with as small diameter as possible in
the neonatal patient group because we think that intimal
flaps caused by punctures contribute to acute arterial oc-
clusion.

Biopsy samples from arteries with catheter-associated
thrombosis show thin fibrin-platelet fresh thrombi with
intracellular neutral fat deposits in macrophage-like cells
in early stages associated with sites of injury to the vas-
cular endothelium. As the catheterization time increases,
the thrombus begins to organize.”” We tend to remove
arterial catheters as soon as we are sure that the patient
does not need them, because these catheters pose a risk
for infection as well as embolism.

Topical nitroglycerin therapy has been used with some
success in a case series for the treatment of acute limb
ischemia. It has been suggested that it may be beneficial
in acute vasospasm after arterial catheterization.’? We do
not use topical nitroglycerin in our clinical practice, but
we use low-dose glyceryl trinitrate (perlinganit), warm-
ing and vasoconstrictor drug dose reduction for periph-
eral vasodilation.

Interventional radiological management of acute
limb ischemia can be difficult, but systemic hepariniza-
tion with or without thrombolysis may be beneficial in
selected patients. When using tPA, doses of 0.1-0.5 mg/
kg/h have been described, with no clear benefit from us-
ing higher doses as previously described. It is not recom-
mended in the patient group undergoing cardiovascular
surgery because the risk of bleeding due to thrombolysis
is unacceptably high.'® In our clinical practice, we do not
apply thrombolysis due to the high risk of bleeding in the
postoperative period. We start heparin perfusion (10 pg/
kg/h), monitor the heparin infusion with activated clot-
ting time (ACT) and Aptt, and adjust the heparin dose
according to ACT and Aptt.

Boyd et al. said that Milrinone, a PDE3 inhibitor, plays
a role in improving ischemia-reperfusion injury in many
organs, including kidney and liver, in animal studies.
They also focused on the fact that its inhibitory effect on
platelet aggregation and its anti-inflammatory proper-
ties may have additional benefits to PDE inhibition in re-
ducing thrombus formation. However, there is no current
evidence to support a beneficial effect of milrinone in
attenuating ischemia-reperfusion injury in an extremity
through a c-:AMP-mediated mechanism.' In our routine
practice. We use it very frequently because of its pulmo-
nary and systemic arterial vasodilator effects. However,
we are skeptical of its effects on limb ischemia and in-
stead follow the literature.

In these patients, patients should undergo serial ex-
aminations to assess changes in limb perfusion and re-
peat Doppler USG within three to four weeks. It has been
recommended to stop anticoagulation if adequate perfu-
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sion is achieved in the limb with examination and USG."™
We evaluated the arterial patency of the patients in our
patient group with Doppler USG before discharge. We
adjusted the anticoagulation and other drugs of patients
with adequate perfusion and no thrombus detected on
USG according to their existing cardiac pathologies.

Surgical repair of arterial injuries in neonatal patients
is difficult due to their small vascular size and frequent
spasms. Currently, surgical treatment options for ALI in-
clude: thromboembolectomy using a balloon catheter,
bypass surgery, thromboendarterectomy, patch plasty,
and intraoperative thrombolysis.’ In our last three years
of experience, we did not have to apply any of these sur-
gical methods.

It has been concluded that management by a multidis-
ciplinary team including vascular surgeons, haematolo-
gists, medical imaging, and pediatric intensive care phy-
sicians and conservative treatment with anticoagulation
is necessary to achieve a successful outcome in pediatric
patients presenting with ALL"" In our clinical practice, we
make decisions with our team of pediatric intensive care
physician, pediatricians, anesthesiologists, and pediatric
cardiovascular surgeons. We believe that leaving respon-
sibility and management to one person will slow down
this complex process and reduce its success.

Wang et al. argued that non-operative management
of infants with ALl with anticoagulation or, in certain cas-
es, observation alone, is safe and effective. They recom-
mended non-surgical management as the first-line treat-
ment for their babies with ALL* In our clinical practice, we
argue that medical treatment has positive results in this
patient group and that surgical treatment should be re-
served as the last option. In the literature, compartment
syndrome and shortening of the limbs are listed among
the complications and potential risks of medical follow-
up. However, Wang et al. argued that this is similar with
risks secondary to surgery.*

Limitations

Our study is a single-center retrospective study, and stu-
dies with appropriate and large designs evaluating po-
ssible strategies for the management of these conditions
are required.

Conclusions

Early and correct intervention in ALI, which is rare in the
newborn group, can significantly reduce mortality and
morbidity in this patient group. Management strategies
are still evolving and limited experience is available. Al-
though the surgical approach seems to be more promi-
nent in adult patients, positive results can be obtained in
newborn acute limb ischemia with close clinical follow-up
and medical approach due to technical difficulties and
different underlying pathophysiology in the pediatric po-
pulation.

Conflict of interest
None.

14/10/2024 11:45:23



495_499_Puvodni_sdeleni_Arslanoglu.indd 499

K. A. Kara et al. 499

Funding 5. Arshad A, McCarthy MJ. Management of limb ischaemia in the

No funding was obtained for this study. neonate and infant. Eur J Vasc Endovasc Surg 2009;38:61-65.
6. Armstrong AP, Page RE. Intrauterine vascular deficiency of the

. L. upper limb. J Hand Surg Br 1997;22:607-611.

Ethical statement and consent to participate 7. Orfaniotis G, Watson SB. Surgical management of neonatal

The study protocol was approved by the hospital man- limb ischaemia: a technique for open thrombectomy and

agement. The study is retrospective, and consent to par- the novel use of Integra. J Plast Reconstr Aesthet Surg

ticipate was waived by the IRB. The committee’s refer- 2013;66:1142-1144. _ _

ence number is not applicable. The study was conducted 8. Iwashima s, Ishikawa T, OhzekiT. Ultrasound-guided versus

N . T X landmark-guided femoral vein access in pediatric cardiac

in accordance with the principles of the Declaration of catheterisation. Paediatr Cardiol 2008;29:339-342.

Helsinki. 9. Wiebers J, Purdy |, Lieber M, Milisavljevic V. Hyperbaric oxygen

in treatment of neonatal arterial thromboembolism of lower

Consent for publication extremities. J Perinatol 2006;26:777-779.

. . . 10. Franken EA Jr, Girod D, Sequeira FW, et al. Femoral artery
Specific research C(_)nsen_t was not obtained and "}’a"’e‘f'- spasm in children: catheter size is the principal cause. AJR Am J
Before surgery, written informed consent to publish this Roentgenol 1982;138:295-298.
information was obtained from study participants next of 11. Tyson JE, deSa DJ, Moore S. Thromboatheromatous
kin and/or parent/legal guardian. complications of umbilical arterial catheterization in the

newborn period. Clinicopathological study. Arch Dis Child
. . 1976;51:744-754.
contrlbUt!ons i 12. Vasquez P, Burd A, Mehta R, et al. Resolution of peripheral
Study design by EA, KAK; data collection by EA and NC; artery catheter-induced ischemic injury following prolonged
writing by EA, FY, and KAK; supervising by HC, NC, and treatment with topical nitroglycerin ointment in a newborn:
ET; final approval by all authors. All authors have read a case report. J Perinatol 2003;23:348-350.
and approved the manuscript 13. Rizzi M, Goldenberg N, Bonduel M, et al. Catheter-Related
Arterial Thrombosis in Neonates and Children: A Systematic
Review. Thromb Haemost 2018;118:1058-1066.
14. BoydSS, ShahV, Belik J. A novel role for milrinone in neonatal
References acute limb ischaemia: successful conservative treatment of

1. Kayssi A, Shaikh F, Roche-Nagle G, et al. Management of thrombotic arterial occlusion without thrombolysis. BMJ Case
acute limb ischemia in the pediatric population. J Vasc Surg Rep 2019;12:232440.
2014;60:106-110. 15. Lim S, Javorski MJ, Halandras PM, et al. Epidemiology,

2. Cerbu S, Birsasteanu F, Heredea ER, et al. Acute limb ischemia treatment, and outcomes of acute limb ischemia in the .
in neonates: etiology and morphological findings — short pediatric population. J Vasc Surg 2018;68:182-188. Erratum in:
literature review. Rom J Morphol Embryol 2018;59:1041-1044. J Vasc Surg 2019;69:1329.

3. Andraska EA, Jackson T, Chen H, et al. Natural history of 16. Obara .H, Matsubara K, Kitagawa Y. Acute Limb Ischemia. Ann
iatrogenic pediatric femoral artery injury. Ann Vasc Surg Vasc Dis 2018;11:443-448.

17. Silverberg D, Hater H, Ismail O, et al. Acute Limb Ischemia in

2017;42:205213.

4. Wang SK, Lemmon GW, Drucker NA, et al. Results of
nonoperative management of acute limb ischemia in infants. J
Vasc Surg 2018;67:1480-1483.

Pediatric Intensive Care Units. Ann Vasc Surg 2023;92:65-70.

14/10/2024 11:45:23




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


