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Abstract:

Surgical intervention is commonly associated with the use of hardware that facilitates invasive medical treatment. No-
wadays surgeons apply a new set of tools that help them anticipate the outcome of the intervention and define poten-
tial risk factors. Increasing patient migration inspired healthcare professionals to introduce universal standards of care,
supported by medical guidelines and checklists. Today, prior to skin incision, every modern cardiac surgeon is enabled in
the whole range of tools that are designed to increase patient safety and provide thorough information to the whole

medical team.
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INTRODUCTION

Modern surgery is now reaching beyond equipment
novelties and surgical skills. The treatment process involves
procedures, standards, risk assessment, quality control, and
guidelines. This has led into even higher complexity of any
medical therapy, but also produced standardized care that
can be and is reproducible across hospitals, countries and
continents.

This paper brings an overview of tools that are already
at hand of healthcare professionals. While individual items
described below are of a different characteristics, when
properly used they all combine into multidisciplinary ap-
proach that is aimed at the three basic components of
modern healthcare: maximum safety level for the patient,
high comfort level for the medical team, and optimum cost-
effectiveness characteristics for the management and pay-
ers.

Nowadays medical treatment involves individual patient
approach, constant progress of utilized operative tech-
niques and applicable tools, and the need for simultaneous
combination of clinical expertise, scientific knowledge, and
economical consequences. Only proper (i.e. optimal) deci-
sion making process may result in uneventful treatment,
fast recovery, excellent economic outcome, as well as mini-
mized risk of medical, legal, and financial complications.

Healthcare is shifting towards standardized care. This
involves implementation of different processes, from pre-
diction models that allow assessment of risk of treatment,
through checklists that have previously been used in airline
industry, up to continuous introduction of medical guide-
lines that support decision-making process [1].

This evolution is in need to keep pace of technical pro-
gress, aging population, increased migration of societies,
and limited economic resources. After all, it is the patient
himself, who trusts the doctor’s skill, knowledge and intui-
tion that warrant optimal treatment of particular illness.

RISK SCALES AND PREDICTION MODELS

Predicting mortality in cardiac surgery is critical for deci-
sion-making purposes, particularly when there are different
treatment options available, as well as for monitoring inno-
vations and outcome evaluation both at institutional and
surgeon levels.

While most surgical complications are directly related to
the intervention, some result from general patient condi-
tion or equipment failure. For the sake of their own peace
of mind, and to improve treatment outcome, surgeons
have sought for validated prediction models and risk as-
sessment scales. These models are helpful in strategic plan-
ning of the intervention, as well as in clinical use to multi-
disciplinary shared-decision making. The latter is especially
true in an era of expanding multimodality therapy for coro-
nary artery and aortic valve disease where risk prediction
plays an important role in determining which patients
would benefit most from surgery, interventional or conven-
tional therapy.

In cardiac surgery for example, where postoperative
bleeding seems to be the most unwanted complication, it is
actually neurological events (such as stroke) and kidney
failure that threaten patient’s life and its long-term quality.
Surgeons need to make predictions on the prognosis of a
treatment that helps them in the choice of therapy. Several
prediction models have been developed with the main goal
of estimating the risk of operative mortality for patients
undergoing cardiac surgery. The most popular clinical pre-
diction model is EuroSCORE that provides evidence-based
input for shared decision-making by providing an estimate
of the operative risk of patients undergoing cardiac surgery.
The original EuroSCORE was developed from a large multi-
national European population and was a model predicting
mortality based on 17 variables, either from a logistic re-
gression equation or from an additive model. Numerous
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institutions throughout the world have tested and validated
EuroSCORE [2].

Many investigators have observed loss of calibration
with the additive and logistic EuroSCORE, therefore an up-
date of the EuroSCORE was warranted. One possible reason
for the poor calibration of the original EuroSCORE score is
that the score was developed from patients undergoing
surgery almost 20 years ago. As surgical and perioperative
care evolves and the impact of clinical variables change,
prediction models therefore require revision. These factors
may also vary between institutions and it is well known that
the quality of care and comorbidities of patients differs
between countries. The original EuroSCORE already identi-
fied major differences in the risk profile of national sam-
ples.

The reasons for suboptimal model performance are
multifactorial. While conventional cardiovascular risk fac-
tors, such as renal failure and diabetes, are considered for
inclusion in a model, less obvious factors may be valuable
as well. A mismatch is frequently present between the
model development patient cohort and the patient cohort
that it is used for in practice; some patient subgroups are
continuously under-represented.

Another reason for the poor calibration in the original
EuroSCORE might be that a large number of risk factors in
the model are highly correlated. It is important to recognize
correlation between predicting variables, as the additional
risk contribution of certain variables can in some part be
explained by the effect of other variables. Some predicting
variables may also be more important for some types of
operations than for others. The large number of risk factors
with potential interaction may overestimate risk in certain
categories of patients (e.g. intermediate risk or extreme
risk). Risk models are inconsistent in including variables and
are missing several different yet important risk factors, alt-
hough until now it has been unclear which factors need to
be considered. Furthermore, different definitions are used
for some of the risk factors, resulting in a different
weighting of that factor between models [3].

INSTITUTIONS

World Health Organization (WHOQ) is the directing and
coordinating authority for health. It is responsible for
providing leadership on global health matters, shaping the
health research agenda, setting norms and standards, and
articulating evidence-based policy options.

WHO responds to current challenges in global
healthcare addressing health objectives and strategic
needs. During the past decade, health has achieved unprec-
edented prominence as a key driver of socioeconomic pro-
gress, and more resources than ever are being invested in
health.

One of the greatest threats to international health secu-
rity arises from outbreaks of emerging and epidemic-prone
diseases. Such outbreaks are occurring in increasing num-
bers, fuelled by such factors as rapid urbanization, environ-
mental mismanagement, the way food is produced and
traded, and the way antibiotics are used and misused. To
strengthen health systems areas being addressed include
the provision of adequate numbers of appropriately trained
staff, sufficient financing, and suitable systems for col-
lecting vital statistics, and access to appropriate technology
including essential drugs.

Evidence provides the foundation for setting priorities,
defining strategies, and measuring results. WHO generates

authoritative health information, in consultation with lead-
ing experts, to set norms and standards, articulate evidence
-based policy options and monitor the evolving global
heath situation.

WHO uses the strategic power of evidence to encourage
partners implementing programs within countries to align
their activities with best technical guidelines and practices,
as well as with the priorities established by individual coun-
tries.

WHO participates in ongoing reforms aimed at improv-
ing its efficiency and effectiveness, both at the international
level and within countries.

WHY SAFE SURGERY IS IMPORTANT

SAVE LIVES: Clean Your Hands annual global campaign
was launched in 2009 as part of a major global effort to
improve hand hygiene in health care.

This initiative is part of the WHO Patient Safety First
Global Patient Safety Challenge, ‘Clean Care is Safer Care’
program that was launched in October 2005.

The background for the above mentioned campaigns
were terrifying medical statistics. There are more than 250
million surgical operations performed every year world-
wide, which translates into every 25th human living on
Earth being operated on. Mortality rates reach 4 to 8
deaths per 1 thousand operations in developed countries
and are compared to 5-10 deaths per 100 operations in
underdeveloped regions of the world. On average, an
American citizen undergoes 7 surgical interventions during
his lifetime. Surgical mortality rates are much higher as
compared to fatal car accidents. According to panel experts
at WHO, at least half of medical adverse incidents could
have been avoided. As a result of their studies on the Safe
Surgery Saves Lives campaign a medical checklist has been
developed [4].

Surgical care has been an essential component of health
care worldwide for over a century. As the incidences of
traumatic injuries, cancers and cardiovascular disease con-
tinue to rise; the impact of surgical intervention on public
health systems will grow.

Surgery is often the only therapy that can alleviate disa-
bilities and reduce the risk for death from common condi-
tions. Each year many millions of people undergo surgical
treatment due to traumatic injuries, pregnancy-related
complications, and to treat malignancies.

While surgical procedures are intended to save lives,
unsafe surgical care can cause substantial harm.

The goal is to improve the safety of surgical care around
the world by defining a core set of safety standards that
can be applied worldwide. Four areas in which dramatic
improvements could be made in the safety of surgical care
have been identified: surgical site infection prevention, safe
anesthesia, safe surgical teams and measurement of surgi-
cal services.

CHECKLIST MANIFESTO

Checklist has been successfully introduced into air
transportation, business industry as well as households.
The simplest checklist example that is used by every house-
wife is any baking recipe.

Checklist phenomenon is contained in its simplicity. It
combines current standards of care, facilitates communica-
tion, promotes teamwork and, most importantly, limits the
loss of vital information. Every checklist reminds of things
that can be otherwise overseen, and can be used as a strat-
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egy to overcome failures by introducing discipline into eve-
ry action [5].

Checklist maintains control over common causes of
complications and deaths in the OR. The four most fre-
guent incidents include: infections, bleeding, anesthesia,
and unplanned course of events. Prophylaxis in the three
first instances is achieved through exchange of brief infor-
mation on infection status, blood preparation, and readi-
ness of the anesthetic equipment to monitor and conduct
anesthesia. The biggest hurdle comes with unpredicted
complications, and there has been no procedure developed
to prevent such situation. Chances are that if a complica-
tion occurs or unforeseen circumstances take place infor-
mation exchanged during checklist review will result in
effective teamwork that will allow for successful comple-
tion of the procedure. Short presentation of the operating
team uncovers the anonymous new members and makes
them become a part of the group. People who know each
other’s names are better collaborators, as every team con-
sists of group of people, but not every group of people
makes a team. Checklist turns the group of people sur-
rounding the operating table into a uniform team [6].

Although formal and detailed, a properly designed
checklist maintains equilibrium between individual free-
dom and discipline, personal skills and algorithms, and
teamwork.

Checklist should be verified at three stages of surgery:
before anesthesia, prior to skin cut, and during final wound
closure. In airline industry these points refer to boarding,
takeoff and landing. Several simple questions allow putting
basic things in order in advance instead of unnecessary
panic and nervous situations focused rather on witch
hunting than real problem solving [7].

MEDICAL GUIDELINES

Medical societies now urge healthcare professionals to
evolve from individual decisions to team consensus, where
instead of the particular illness a patient as a complex hu-
man nature is diagnosed. When independent specialists
review the case, standardized steps to follow have been
designed as guidelines to ease the decision-making process.

Guidelines aim to present all the relevant evidence on a
particular clinical issue in order to help physicians to weigh
the benefits and risks of a particular diagnostic or therapeu-
tic procedure. They are helpful in everyday clinical medical
decision-making.

A great number of guidelines have been issued in recent
years by the European Society of Cardiology (ESC) as well as
by other national and international societies and organiza-
tions. Because of their impact on clinical practice, quality
criteria for the development of guidelines have been estab-
lished, in order to make all decisions transparent to the
user. The authority and validity of guidelines can be guaran-
teed if they are developed in an unquestionable decision-
making process.

Guidelines summarize and evaluate all evidence availa-
ble on a particular issue with the aim of assisting physicians
in selecting the best management strategies for an individ-
ual patient with a given condition, taking into account the
impact on outcome, as well as the risk-benefit-ratio of par-
ticular diagnostic or therapeutic means. Guidelines are not
substitutes for-, but complements to, textbooks. Guidelines
and recommendations should help physicians to make deci-
sions in their daily practice. The responsible physician must

make final decisions concerning an individual patient,
though.

It has become evident that application of guidelines
improves the quality of clinical practice. Some surveys have
shown that the intended end-users are sometimes unaware
of the existence of guidelines, or simply do not translate
them into practice, so this is why implementation programs
for new guidelines form an important component of the
dissemination of knowledge. Implementation programs are
needed because it has been shown that the outcome of
disease may be favorably influenced by the thorough appli-
cation of clinical recommendations. Thus the task of writing
guidelines covers not only the integration of the most re-
cent research, but also the creation of educational tools
and implementation programs for the recommendations.
The loop between clinical research, writing of guidelines
and implementing them into clinical practice can only then
be completed if surveys and registries are performed to
verify that real-life daily practice is in keeping with what is
recommended in the guidelines [8].

CONCLUSIONS

The European Association for Cardio-Thoracic Surgery is
establishing a quality improvement program with interna-
tional database as an important component — the score can
be used to evaluate cardiac surgery practice in Europe.

The practical outcome of the introduction of the above-
described tools is that they play an important role in medi-
cal decision-making. In cardiac surgery, where medical in-
tervention is one of the most invasive, proper assessment
of preoperative risk factors combined with intraoperative
standardized checklist verification if all guidelines and rec-
ommendations have been put in place may save patients’
lives and surgeons’ nightmares.

Although each of the above-described tools can also be
characterized with its limitations, healthcare professionals
should not distance themselves from these modern tools of
patient care.

The guidelines do not, however, override the individual
responsibility of health professionals to make appropriate
decisions in the circumstances of the individual patient, in
consultation with that patient. It is also the health profes-
sional’s responsibility to verify the rules and regulations
applicable to drugs and devices at the time of prescription.

It becomes even more important that units and sur-
geons calculate their own risk-adjusted mortality ratio. The
model is probably more reliable in the prediction of death
over a wide range of risk groups rather than the prediction
of the vital status of an individual patient.

Models with only a few parameters are quite stable and
estimating a few calibration parameters might be enough.
The inclusion of a greater number of variables increases the
risk of errors that can be caused by differences in the inter-
pretation of definitions, typing errors or conflicting chart
information, and will likely result in missing data. The bal-
ance between the number of variables and model perfor-
mance should be carefully considered; too many variables
will decrease the user-friendliness of a model. On the other
hand, ignoring some these variables may produce a model
with a modest predictive performance.

Despite the usefulness of currently applied risk scales, it
remains challenging to develop a risk model that performs
accurately across the spectrum of low-, intermediate- and
high risk patients evaluated for cardiac surgery. Particularly
in high-risk patients, risk models have been shown to be
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poorly calibrated and to over-predict mortality. There is
currently more need for risk models that not only focus on
mortality but also on postoperative complications and the
development of procedure-specific models. As clinicians are
confronted with more elderly patients, it might also be use-
ful to focus on specific subsets of patients. A prognostic
model is only useful if its predictions are at least as accu-
rate as those of the doctors who would use it.

Individuals who are proficient in their job oppose every
checklist. Although it is very unlikely that they will cause a
fatal error, any medical treatment has now become such a
complex process that it involves a whole team of workers.
It is this constantly changing environment that endangers
the successful outcome of the procedure and the patient’s
long-term quality of life.

The above described tools are the most commonly ap-
plied to facilitate safe medical treatment — the only treat-
ment that can actually save lives. That said, it needs to be
reinstated that non-surgical tools have saved many patients
from unnecessary or fault treatment.

REFERENCES

[1] Hrapkowicz T., Maruszewski M., Kempa A., Michalik K.,
Zacny B.: Decision making process in cardiac surgery —
concept of building an expert system. Management
Systems in Production Engineering. 2013, No 1(9), pp.
26-31.

[2] EuroSCORE I, illum qui est gravitates magni observe.
Sergeant P., Meuris B., Pettinari M. Eur J Cardiothorac
Surg. 41(4), 2012, pp. 729-31.

[3] Head S.J., Osnabrugge R.L., Howell N.J., Freemantle N.,
Bridgewater B., Pagano D., Kappetein A.P.: A systematic
review of risk prediction in adult cardiac surgery: con-
siderations for future model development. Eur J Cardio-
thorac Surg. 43(5), 2013, pp. 121-129.

dr n. med. Marcin Maruszewski

dr n. med. Tomasz Hrapkowicz

CompassMedica Sp.z.0.0.

ul. Kartuszowiec 9, 42-600 Tarnowskie Gory

e-mail: m.maruszewski@compassmedica.com
t.hrapkowicz@compassmedica.com

[4] Haynes A.B., Weiser T.G., Berry W.R., Lipsitz S.R., Breiz-
at A.H., Dellinger E.P., Herbosa T., Joseph S., Kibatala
P.L., Lapitan M.C., Merry A.F., Moorthy K., Reznick R.K.,
Taylor B., Gawande A.A.; Safe Surgery Saves Lives Study
Group. A surgical safety checklist to reduce morbidity
and mortality in a global population. N Engl J Med. 360,
2009, pp. 491-499.

[5] Gawande A.: The checklist manifesto. How to get things
right. Picador, New York 2010.

[6] de Vries E.N., Prins H.A., Crolla R.M., den Outer A.J., van
Andel G., van Helden S.H., Schlack W.S., van Putten
M.A., Gouma D.J., Dijkgraaf M.G., Smorenburg S.M.,
Boermeester M.A.; SURPASS Collaborative Group.
Effect of comprehensive surgical safety system on pa-
tient outcomes. N Engl J Med. 363, 2010, pp. 1928-
1937.

[7] Kucewicz-Czech E., Karolak W.: Potega checklisty. Kardi-
ochirurgia i Torakochirurgia Polska. 3, 2012, s. 394-395.

[8] Vahanian A., Alfieri O., Andreotti F., Antunes M.J.,
Barén-Esquivias G., Baumgartner H., Borger M.A., Car-
rel T.P., De Bonis M., Evangelista A., Falk V., Lung B.,
Lancellotti P., Pierard L., Price S., Schafers H.J., Schuler
G., Stepinska J., Swedberg K., Takkenberg J., Von Oppell
U.O., Windecker S., Zamorano J.L., Zembala M.; ESC
Committee for Practice Guidelines (CPG); Joint Task
Force on the Management of Valvular Heart Disease of
the European Society of Cardiology (ESC); European
Association for Cardio-Thoracic Surgery (EACTS).:
Guidelines on the management of valvular heart dis-
ease (version 2012): the Joint Task Force on the Man-
agement of Valvular Heart Disease of the European
Society of Cardiology (ESC) and the European Associa-
tion for Cardio-Thoracic Surgery (EACTS). Eur J Cardio-
thorac Surg. 42(4), 2012, pp. 1-44.




<<
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 540
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


