
Abstract

Patients with transposition of the great arteries
(TGA) are now living longer due to improved
medical and surgical care. Most of the current

patients with TGA followed up at our district general
hospital (DGH) grown-up congenital heart (GUCH) clinic
have undergone a Mustard or a Senning atrial repair
procedure between the early 1960s to mid 1980s.
Complications found to be associated with the atrial
repair procedure include arrhythmias, right ventricular
impairment, tricuspid valve dysfunction, baffle-related
problems and sudden death. This article reviews the
outcome of patients with TGA in this DGH population
and also addresses the issue of pregnancy and
insurance.
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Introduction
Transposition of the great arteries (TGA) is the most common
cyanotic congenital heart condition presenting in the neonate.
The overall annual incidence is 20–30 per 100,000 live births. It
is characterised by the right ventricle functioning as the systemic
ventricle with the tricuspid valve serving as the systemic atri-
oventricular valve. If left untreated, there is up to 90% mortality
by the end of the first year of life.1

Between the early 1960s and the mid 1980s, the Mustard
and Senning procedures were treatments of choice for patients
with TGA. The Senning procedure, developed in 1958, directs
the venous return to the contralateral atrioventricular valve and
ventricle by means of an atrial baffle made of the patient’s
septal tissue. The Mustard technique, introduced later in 1964,

excises the atrial septum and a pericardial or synthetic baffle is
used to direct venous return.2 These procedures were usually per-
formed between one month and one year of age.

Due to complications associated with atrial repair procedures,
including right ventricular failure, arrhythmias, tricuspid valve
dysfunction, baffle-related problems and sudden death,3 these
procedures have been replaced by arterial switch operations
(Jatene) since the mid 1980s. Most of the adult patients with
TGA currently followed up in this GUCH clinic, however, have
undergone the atrial repair procedure.

Methods
Details of patients followed up at the GUCH clinic in this district
general hospital are held in a database. Using this database, we
sourced patients with TGA who had undergone an atrial repair
procedure. Their medical notes were retrospectively reviewed for
late complications related to the surgery, looking specifically for
right ventricular impairment, arrhythmias, tricuspid valve
dysfunction, baffle-related problems and sudden death. Simple
TGA included patients without concomitant anomalies or a
ventricular septal defect not requiring closure. Complex TGA
included patients with other associated cardiac lesions including
large ventricular septal defects, pulmonary stenosis and coarcta-
tion of the aorta. Systemic ventricular function was assessed rou-
tinely using two-dimensional (2D) echocardiography. Where
magnetic resonance imaging (MRI) had also been performed, the
ejection fraction MRI result was used instead of the 2D echocar-
diograph. 

Results 
A total of 30 patients with a diagnosis of TGA were followed up
at the GUCH clinic: 22 of the 30 patients had previously
undergone an atrial repair procedure. Two of the 22 patients
were excluded as their care had been taken over by other hospi-
tals. The other eight patients had either undergone an arterial
switch, a Rastelli operation or had a congenitally corrected trans-
position. The male to female ratio was 2.3:1. The age of patients
followed up (either until 2005 or until age of death) ranged from
16 to 46 years. Mean age of follow-up was 29 years. One of the
14 patients had undergone a redo Mustard performed three
years later. None of the patients had undergone another type of
atrial repair or arterial switch procedure performed after initial
operation. Table 1 identifies the patient characteristics and figure
1 the major complications of this patient group.

Outcome of atrial repair procedures in patients
with transposition of the great arteries 
followed up in a district general hospital
SUSHMA REKHRAJ, LEISA J FREEMAN

CLINICAL REVIEW

Cardiology Department, Norfolk and Norwich University Hospital,
Colney Lane, Norwich, NR4 7UY. 
Sushma Rekhraj, Clinical Fellow
Leisa J Freeman, Consultant Cardiologist and Honorary Senior Lecturer
UEA School of Medicine 

Correspondence to: Dr LJ Freeman
(E-mail: leisa.freeman@nnuh.nhs.uk)

VOLUME 14 ISSUE 1  . JANUARY/FEBRUARY 2007 19

Freeman pp19-22  13/2/07  12:43 pm  Page 1

COPY
RIG

HT M
ED

IN
EW

S

(C
ARD

IO
LO

GY) L
IM

ITE
D

RE
PR

ODUCTIO
N PR

OHIBI
TE

D



Some 40% of patients with TGA had atrial flutter, fibrillation
or ectopic atrial tachycardia. Half of our patients undergoing the
Senning procedure had a supraventricular tachycardia (SVT) –
one patient underwent ablation, one patient is awaiting ablation
and one patient had a pacemaker inserted. Four patients had
bradycardia or sinus pauses on Holter monitoring. Two of the
patients required a pacemaker.

We found 35% of TGA patients, who had all undergone
Mustard repair, had baffle obstruction. Three of the seven
patients had dilatation with or without stenting of obstruction.
Some 20% of TGA patients, all Mustard patients, had a baffle
leak (see figure 2). One of the four leaks was closed.

Of the four deaths, one death was secondary to an
arrhythmia, one died from an intervention-related cause and
two died from secondary causes to pulmonary hypertension –
one of which was secondary to pulmonary embolism on
necropsy. All four deaths were in patients who had undergone
Mustard repair and three were patients with complex TGA.
There were no deaths in patients who had undergone the

Senning procedure. Age of death ranged from 21 to 35 years.
Two of the six female patients had successful pregnancies. Four
of our patients had either learning or behaviour difficulties with
or without epilepsy.

Discussion 
Survival in patients with TGA is good with a 90% 10-year and
an 80% 20-year survival rate but sudden cardiac death has
been found to occur in 7–15% of patients with TGA.4 The most
common reason for death were sudden rhythm disturbances
and systemic right ventricular dysfunction.5 Hence, it is impor-
tant to perform regular Holter monitoring and echo/MRI to
review systemic ventricular function. In our patient group, 20%
of the patients died during late follow-up. Three of the patients
who died were known to have atrial flutter and one had sinus
rhythm with short junctional rhythm on Holter monitoring.
Kammeraad et al.6 found the presence of symptoms of arrhyth-
mia and heart failure and the presence of documented atrial
flutter/fibrillation to be associated with a risk of sudden death.
Sarkar et al.7 reported that documented atrial flutter /fibrillation
resulted in a 21-fold increase in the risk of late sudden death
whilst Gelatt et al.8 could not find a relationship between inci-
dence of atrial flutter/fibrillation and sudden death. There is
evidence in the paediatric population that the development of
junctional rhythm may be a precursor of flutter or sudden car-
diac death. Bradycardia has not been found to be a risk factor
for mortality in previous studies. None of our Senning patients
have died but their ages range from 16–25 years. A study by
Moons et al.9 found that Senning patients had a non-significant
slightly better survival rate than Mustard patients.

At least one episode of arrhythmia was found in 70% of our
patients with TGA. SVT was the most common, occurring in
50% of Senning patients and 36% of Mustard patients.

Figure 1. Comparison of complications amongst patients undergoing 
the Mustard or Senning procedures                                    

Table 1. Characteristics of patients who underwent atrial repair for 
transposition of great arteries (TGA)

Number of Mustard Senning
patients (%)

Men 14 (70%) 9 5
Women 6 (30%) 5 1

Simple TGA 10 (50%) 6 4

Complex TGA 10 (50%) 8 2

Total 20 14 6

Key: TGA = transposition of the great arteries; SVT = supraventricular 
tachycardia;  mod = moderate; TR = tricuspid regurgitation; 
pulm = pulmonary; HT = hypertension; RV = right  ventricle
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Figure 2. CT scan of the heart showing a baffle leak

Key: RV = right ventricle; LV = left ventricle; SVA = systemic venous atrium;
PVA = pulmonary venous atrium
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It is known that MRI is the ideal method to assess right ven-
tricular systolic function but in view of the time it takes, its
expense and its inability to be used in patients with pacemakers,
it is not routinely performed on all our patients. A quarter of our
patients with TGA had a normal systemic ventricular function.
There was a lower proportion of our Senning patients with an
impaired right ventricle and this may have been due to this group
of patients being younger. An indicator of deterioration of right
ventricular function is an increase in QRS duration.10

Development of subpulmonary dilatation and failure should alert
the physician to the possibility of pulmonary hypertension. Early
aggressive therapy may delay transplantation, increase survival
and improve quality of life.11

Moderate-to-severe tricuspid regurgitation (TR) occurred in
36% of Mustard and 33% of Senning patients. Mild-to-moder-
ate TR is relatively common after atrial repair. As a result of the
reversal of ventricular pressure, there is an alteration to the
geometry of the ventricular septum that leads to the tricuspid
valve developing a more rounded shape. There is then a tenden-
cy for TR due to displaced septal chordal attachments and the
rounded tricuspid valve shape. 

The finding that 20% of our TGA patients had a baffle leak
is in keeping with other studies which have found this to be
present in up to 25% of patients with TGA.12 Learning difficulties
with and without epilepsy were found in 20% of our TGA
patients and 75% of them had undergone a Mustard procedure.
This may reflect an extended period of hypoxaemia peri-opera-
tively and during infancy. 

Pregnancy
Pregnancy can cause a deterioration in New York Heart
Association (NYHA) functional class, right ventricular dysfunc-
tion and atrioventricular regurgitation that is sometimes irre-
versible.13 Other complications include clinically significant
arrhythmias, especially SVT (associated with history of arrhyth-
mias), miscarriage, premature delivery and an 11.8% fetal and
neonatal mortality rate.14 Pre-pregnancy exercise testing will
allow assessment of functional capacity. The ability to complete
nine minutes of a Bruce protocol suggests the likelihood of a
good maternal outcome. Concomitant oxygen saturation with
exercise should also be monitored since a resting oxygen satu-
ration of less than 86% or a significant fall with exercise may
compromise fetal well-being and lead to fetal loss. 

Siu et al.15 cared for 25 pregnancies in women with atrial
repairs over a five-year reporting period, of whom six had
complications which included heart failure, arrhythmias and
death from post-partum heart failure in one patient (4%
mortality). The paper also provided some guidelines of the
likely complications during pregnancy in patients with congen-
ital heart disease. This involved a rating system where one point
was scored from each of four domains: i) prior cardiac event
(heart failure, transient ischaemic attack, stroke before
pregnancy) or arrhythmia; ii) baseline NYHA class>II or
cyanosis; iii) left heart obstruction (mitral valve area<2 cm2;
aortic valve area<1.5 cm2 or peak left ventricular outflow tract

gradient > 30 mmHg by echo); iv) reduced systemic ventricular
ejection < 40%. A score of one point indicated a 25% likeli-
hood of maternal complications but a score of two points
increased the risk massively to 75%. Nevertheless, pregnancy in
patients with TGA is usually well tolerated with a systemic ejec-
tion fraction > 40%, NYHA I/II and unobstructed venous path-
ways.16,17

Insurance
Due to more effective medical and surgical care now being
available, an increasing number of patients with TGA are sur-
viving into adulthood and will, therefore, be seeking insurance
cover. Health insurance usually does not cover costs associated
with pre-existing conditions and is usually denied to patients
requiring regular cardiac follow-up.18 Adults with congenital
heart disease are significantly more likely to have difficulty
obtaining life insurance or mortgages. A questionnaire done by
Crossland et al. found refusal rates to be independent of
severity of congenital heart disease.19 Vonder Muhll et al.18

found that patients with TGA atrial repair are an intermediate
prognostic group, indicating that they may be able to achieve
insurance on an individual consideration, especially if they have
no negative prognostic features which include early surgical
era, ventricular dysfunction, arrhythmias and pulmonary
hypertension. Some of their helpful suggestions include getting
advice from a local adult congenital heart disease patient asso-
ciation (www.guch.org.uk) about insurers known to provide
cover to GUCH patients, the importance of shopping around
various insurers, getting a non-renewable term policy which
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Key messages

● TGA (transposition of the great arteries) is the most
common form of cyanotic congenital heart disease and
therefore likely to be seen by adult cardiologists

● > 80% survive more than 20 years and into adulthood.
On-going follow-up by cardiologists with training in
adult congenital heart disease is important

● Palliation of simple TGA historically has been with the
Mustard or Senning procedure (‘atrial’ repair)

● Late complications of atrial repair include rhythm
disturbances which may indicate pathway (baffle)
obstruction or systemic (right) ventricular failure

● There is unpredicted late sudden cardiac death in
7–15% but, generally, TGA is an intermediate insurance
risk

● Carefully supervised pregnancy is possible; inheritance
risk is very low in TGA

● Arterial switch is now the preferred intervention – late
complications of which are now being seen
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provides short-term coverage for a fixed period, and adoption
of good health practices and avoidance of smoking.

Conclusions
Atrial repair procedures for patients with TGA have been found
to be associated with complications including right ventricular
failure, arrhythmias, tricuspid valve dysfunction, baffle-related
problems and sudden death. We advise that patients should be
screened for complications at yearly reviews by 12-lead
electrocardiogram, regular Holter monitoring and echocardiog-
raphy to look at baffle obstruction or leak and systemic right
ventricular function. Identifying patients at risk of sudden
cardiac death continues to be difficult. Only by systematically
recording information may we learn about pointers to help pre-
vent this in the future. Due to improved medical and surgical
care, patients are living longer which requires us to address
issues such as pregnancy and insurance.

Conflict of interest
LJF has received support attendance at meetings from Actelion.
SR: none declared.

Editors’ note
An editorial on ‘Adult congenital heart disease: follow-up and
the role of the district general hospital’ by Drs DJ Gwilt and MA
Gatzoulis can be found on pages 5–7 of this issue.

References
1. Tynan M, Anderson RH. Congenital heart disease. In: Julian DG, Camm

AJ, Fox KM et al. Diseases of the heart. Philadelphia: WB Saunders
1996;681-755.

2. Mustard WT. Successful two-stage correction of transposition of the
great vessels. Surgery 1964;55:469-72.

3. Derrick G, Cullen S. Transposition of the great arteries. Current Treat
Options Cardiovasc Med 2000;2:499-506.

4. Wilson NJ, Clarkson PM, Barratt-Boyes BG et al. Long-term outcome
after the mustard repair for simple transposition of the great arteries 28

year follow-up. J Am Coll Cardiol 1998;32:758-65.
5. Genoni M, Vogt P,  von Segesser L et al. Extended follow up after atrial

repair for transposition of the great arteries: a younger age at surgery
improves late survival. J Card Surg 1999;14:246-51.

6. Kammeraad J, van Deurzen C, Sreeram N et al. Predictors of sudden car-
diac death after Mustard or Senning repair for transposition of great
arteries. J Am Coll Cardiol 2004;44:1095-102. 

7. Sarkar D, Bull C, Yates R et al. Comparison of long term outcomes of atri-
al repair of simple transposition with implications for late arterial switch
strategy. Circulation 1999;100 (suppl II):176-81.

8. Gelatt M, Hamilton RM, McCrindle BW et al. Arrhythmia and mortality
after the Mustard procedure: a 30-year single-centre experience. J Am
Coll Cardiol 1997;29:194-201.

9. Moons P, Gewillig M, Sluysmans et al. Long term outcome up to 30 years
after the Mustard or Senning operation: a nationwide multicentre study
in Belgium. Heart 2004;90:307-13.

10. Hornung TS, Derrick GP, Deanfield JE, Redington AN. Transposition
complexes in the adult: a changing perspective. Cardiol Clin 2002;20:
405-20.

11. Edwards J, Mahungu T, Freeman L. Sub-pulmonary ventricular failure
resulting from pulmonary hypertension in transposition of the great
arteries palliated by atrial switch. Int J Cardiol 2005;105:231-2.

12. Park SC, Neches WH, Mathews RA et al. Haemodynamic function after
the Mustard operation for transposition of the great arteries. Am J
Cardiol 1985;55:1238-9.

13. Guedes A, Mercier LA, Leduc et al. Impact of pregnancy on the systemic
right ventricle after a Mustard operation for transposition of the great
arteries. J Am Coll Cardiol 2004;44:433-7.

14. Drenthen W, Pieper PG, Ploeg M et al. Risk of complications during preg-
nancy after Senning or Mustard (atrial) repair of complete transposition
of great arteries. Eur Heart J 2005;26:2588-95.

15. Siu SC, Sermer M, Colman et al. Prospective multicentre study of preg-
nancy outcomes in women with heart disease. Circulation 2001;104:
515-21.

16. Clarkson PM, Wilson NJ, Neutze JM et al. Outcome of pregnancy after
the Mustard operation for transposition of the great arteries with intact
ventricular septum. J Am Coll Cardiol 1994;24:190-3.

17. Genoni M, Jenni R, Hoerstrup SP et al. Pregnancy after atrial repair for
transposition of the great arteries. Heart 1999;81:276-7.

18. Vonder Muhll I, Cumming G, Gatzoulis MA. Risky business: Insuring
adults with congenital heart disease. Eur Heart J 2003;24:1595-600.   

19. Crossland DS, Jackson SP, Lyall R et al. Life insurance and mortgage appli-
cation in adults with congenital heart disease. Eur J Cardiothoracic Surg
2004;25:931-4.

THE BRITISH JOURNAL OF CARDIOLOGY22

H.E.A.R.T UK 21st Annual Medical and 
Scientific Meeting

BACK TO THE FUTURE: FAMILIAL HYPERCHOLESTEROLAEMIA REVISITED
and CLINICAL LIPIDOLOGY LIVE

27th – 29th June 2007

Heriot-Watt University, Edinburgh

For further information, contact: N Dougall. Tel: 01922 457984; email: info@wheldonevents.freeserve.co.uk; web: www.heartuk.org

Freeman pp19-22  13/2/07  12:43 pm  Page 4

COPY
RIG

HT M
ED

IN
EW

S

(C
ARD

IO
LO

GY) L
IM

ITE
D

RE
PR

ODUCTIO
N PR

OHIBI
TE

D



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /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 160
  /GrayImageMinResolutionPolicy /Warning
  /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 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /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 /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /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


