
INTRODUCTION

The utility of esophageal manometry in clinical
practice resides in three domains: i- to define esop-
hageal motor function, ii- to define abnormal mo-
tor function, and iii- to delineate a treatment plan
based on motor abnormalities (1). Numerous in-
vestigations have demonstrated manometric ab-
normalities associated with gastroesophageal ref-
lux disease (GERD), but from a diagnostic viewpo-

int, the utility of this technique is limited by issu-
es of sensitivity or specificity. Impaired motility of
the esophageal body is a common finding in
GERD, with a prevalence of 25% in patients with
mild disease and up to 50% in patients with seve-
re disease (2, 3). The prevalence of abnormal esop-
hageal motility is more frequent with chronic
GERD and that dysmotility is found most com-
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Amaç: Gastroözofageal reflü hastalar›nda fundoplikasyon
ameliyat› öncesinde manometrik de¤erlendirmenin  gereklili¤i
hala tart›flmal›d›r. Ancak, ameliyat sonras› problemlerden yan-
l›fl tan› sorumlu olabilir. Bu çal›flmada cerrahi sonras› prob-
lemleri engellemek için fundoplikasyon öncesinde manometri ve
24 saatlik pH analizinin gereklili¤inin de¤erlendirilmesi amaç-
lanm›flt›r. Yöntem: 1997-2004 y›llar› aras›nda gastroözofageal
reflü nedeni ile ameliyat planlanan ve manometrik inceleme
için laboratuar›m›za yönlendirilen 259 hasta retrospektif ola-
rak de¤erlendirildi.  Hastalar›n hepsine manometrik inceleme,
91’ine de 24 saatlik pH analizi yap›lm›flt›. Bulgular: Hastala-
r›n ortalama yafl› 42.6±13 y›l ve %51’i kad›nd›. Hastalar›n
102’sinde (%39.4) özofagus motilitesi normal iken, 122’sinde
(%47.1) reflü ile iliflkili dismotilite saptand› (%2 inefektif özofa-
geal motilite, %25.1 hipotansif alt özofagus sfinkteri). Yirmido-
kuz hastada (%11.2) primer özofageal motilite bozuklu¤u oldu-
¤u tespit edilirken (4 akalazya, 24 ankoordine kontraksiyonlar
ve 1 nutcracker özofagus), 6 hastada sklerodermaya ba¤l› se-
konder dismotilite bulundu. 24 saatlik pH analizi yap›lan has-
talar›n 54’ünde (59.3%) patolojik reflü saptand›. Sonuç: So-
nuçlar›m›z gastroözofageal reflü cerrahisi öncesinde manomet-
ri ve 24 saatlik pH analizi yap›lmas› gereklili¤ini desteklemek-
tedir.

Anahtar kelimeler: Gastroözofageal reflü hastal›¤›, pH metre,
motilite, anti-reflü cerrahi

Background/aims: The necessity of manometric evaluation
before fundoplication in patients with gastroesophageal reflux
disease is still a matter of debate. However, misdiagnosis can be
responsible for postoperative problems. We aimed to evaluate
the necessities of manometry and pH-metry before fundoplicati-
on in order to prevent possible complications after surgery. Met-
hods: Between 1997 and 2004, 259 consecutive patients who re-
ferred to our laboratory with a diagnosis of gastroesophageal
reflux disease and request for manometric test before surgery
were evaluated retrospectively. Manometric analysis was per-
formed in all patients and 24-hour ambulatory pH-metry in 91
of them. Results: The mean age of the patients was 42.6±13 ye-
ars and 51% were female. While 102 (39.4%) of the patients had
normal esophageal motility, 122 (47.1%) had gastroesophageal
reflux-related dysmotility (22% with ineffective esophageal mo-
tility, 25.1% with hypotensive lower esophageal sphincter). Pri-
mary esophageal motility disorders were detected in 29 (11.2%)
patients (4 achalasia, 24 uncoordinated contractions and 1 nut-
cracker esophagus). Six patients had secondary dysmotility
caused by scleroderma. Pathologic reflux was detected in 54
(59.3%) patients in whom pH-metry was performed. Conclusi-
ons: Our results support that manometry and pH-metry must
be performed before surgery in gastroesophageal reflux disease.

Key words: Gastroesophageal reflux disease, pH-metry, moti-
lity, anti-reflux surgery



monly in patients with more severe GERD (2). It
remains controversial as to whether esophageal
dysmotility is a cause or consequence of the disea-
se (4).  

Anti-reflux surgery effectively controls reflux in
most patients (5). A number of technical modifica-
tions of the original Nissen (6) fundoplication ha-
ve been presented over the years, but the total
fundic wrap is still the most widely used surgical
procedure for long-term management of GERD (1).  

The necessity of manometric evaluation before
fundoplication in patients with GERD is still a
matter of debate. Some studies (8, 9) reported that
esophageal dysmotility-related GERD did not af-
fect surgical outcomes. Rydberg et al. (8) sugges-
ted that esophageal manometric findings indicati-
ve of motor dysfunction should not be used in cli-
nical practice to select patients with established
chronic GERD for either a total or partial fundop-
lication. The most obvious objectives for preopera-
tive manometric investigation should be to exclu-
de other non-GERD causes of symptoms. Fibbe et
al. (9) also suggested that in the assessment of pa-
tients undergoing anti-reflux surgery, the indica-
tion of manometry should be based on a careful
history, and thus is restricted essentially to detec-
tion of contraindications to fundoplication, imp-
lying selective rather than routine use. However,
misdiagnosis can be responsible for postoperative
complications. We aimed to evaluate the utility of
manometry and pH-metry before surgery. 

MATERIALS AND METHODS

Between 1997 and 2004, 259 consecutive patients
who were referred to our laboratory with the diag-
nosis of GERD based on clinical symptoms and/or
endoscopic findings and request for the manomet-
ric test and 24-hour pH-metry before surgery we-
re evaluated retrospectively. Manometric analysis
was performed in all patients and 24-hour ambu-
latory pH-metry in 91 of them. All patients had
reflux symptoms despite acid suppression the-
rapy. They stopped acid suppression therapy one
week before pH-metry analysis. All of these pati-
ents were referred to our gastrointestinal motility
laboratory from different surgical centers. Pati-
ents were accepted as non-responders to medical
therapy, and reflux surgery was planned by their
doctors. Because this study was retrospective, a
detailed evaluation of history could not be done. 

Distal esophageal pH monitoring was performed

by Synetics. We standardized electrode pH to 7.01
and 1.07 (Medtronic Inc, Minneapolis, MN buffer
solution) before each recording. pH catheters (Fle-
xilog single sensor, UK or Medtronic single sensor,
Denmark) were passed nasally and positioned
such that the distal electrode was 5 cm above the
gastroesophageal junction. The pH electrodes we-
re connected to a portable digital data recorder
(Digitrapper MK III, Medtronic Inc, Minneapolis,
MN) that stored pH data every 4 seconds for up to
24 hours. The data were downloaded and analyzed
using Polygram, Synectics Medical.

Motility function was evaluated by esophageal
manometry (Synetics Medical). Basal lower esop-
hageal sphincter (LES) pressure was measured by
pull-through technique using perfused 4 lumen
catheter after overnight fasting. Ten swallows
each with 5 ml of water were performed at 30-se-
cond intervals. Manometric abnormalities were
defined as primary and secondary disorders
(systemic sclerosis). Characteristics of achalasia
were accepted as a failure of the esophagogastric
junction high-pressure zone to relax adequately
with swallowing and aperistalsis in the smooth
muscle esophagus. Presence of simultaneous con-
tractions (≥20% wet swallows) with or without
LES abnormality, intermittent peristalsis, repeti-
tive contractions (≥3 peaks), prolonged duration
(>6 s), and retrograde contractions were accepted
as an uncoordinated motility. Hypercontracting
(hypertensive peristalsis “nutcracker”, hypertensi-
ve LES) and hypocontracting (ineffective motility,
hypotensive LES) LES were defined as other pri-
mary motility disorders (11). 

The study protocol was approved by the local et-
hics committee. All descriptive analyses were done
with SPSS 13.0 for Windows (SPSS Inc., Chicago,
IL,) and results are presented as mean values and
standard deviations.

RESULTS

The mean age of patients was 42.6±13 years, and
51% were female. While 102 (39.4%) patients had
normal esophageal motility, 122 (47.1%) had
GERD-related dysmotility (22% with ineffective
esophageal motility, 25.1% with hypotensive
LES). Primary esophageal motility disorders were
detected in 29 (11.2%) patients (4 achalasia, 24
uncoordinated contractions and 1 nutcracker esop-
hagus). 

Six patients (2.3%) had secondary dysmotility cau-
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sed by scleroderma (diagnosis was confirmed by
other tests in the rheumatology clinic) that was
not diagnosed before motility study (Figures 1, 2,
3). Pathologic reflux was detected in 54 (59.3%)
patients in whom pH-metry was performed (Table
1). Of these, 27.8% (n=15) had normal esophageal
motility. Other results were as follows: 5.6% (n=3)
patients with uncoordinated contractions, 29.6%
(n=16) with ineffective esophageal motility, 29.6%
(n=16) with hypotensive LES, and 7.4% (n=4) with
aperistaltic esophagus. Additional esophageal mo-
tility disorders were detected in 13% (n=7) of pati-
ents who had pathologic reflux in 24-hour ambula-
tory pH-metry. According to the results of esopha-
geal manometry of 37 patients with normal pH-
metry, 51.4% (n=19) had normal manometry,
10.8% (n=4) had uncoordinated contractions,
21.6% (n=8) had ineffective esophageal motility,
and 16.2% (n=6) had hypotensive LES. 

Surgery was not recommended in patients with
primary or secondary esophageal dysmotility. Bal-
loon dilatation was performed for treatment of ac-
halasia, and symptomatic medical treatment was
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FFiigguurree  11.. Manometric results of patients with diagnosis of
GERD.

FFiigguurree  22.. A patient diagnosed with achalasia. Figure shows in-
complete LES relaxation and simultaneous contraction.

given for uncoordinated esophageal dysmotility. 

DISCUSSION

In clinical practice, the utility of preoperative ma-
nometry is controversial, but excluding primary
esophageal dysmotilities such as achalasia is very
important. On the other hand, some studies have
suggested that tailoring of anti-reflux surgery ac-
cording to preoperative motility tests is of no bene-
fit to patients (8,9) and that preoperative mano-
metric assessment is a poor predictor of outcome
(10). Fibbe et al. (9) showed that postoperative
dysphagia was significantly increased among the
patients who underwent Nissen fundoplication
(44% Nissen vs 17% Toupet; p<0.0001) but was
unrelated to preoperative manometric findings.
Another study also concluded that manometric
findings were not related with postoperative
symptoms (8). However, most of the patients with
primary or secondary esophageal motility disor-
ders can apply to outpatient clinics with only ref-
lux symptoms. Our results showed that primary
and secondary esophageal dysmotility may be pre-
sent in 13.5% of patients with reflux symptoms. 

These cases were referred to our center as proton
pump inhibitor (PPI) non-responder patients with
reflux symptoms. However, we do not know if they
used PPI optimally or if they were partial respon-
ders or if the surgical treatment was their own
choice. Because this study is retrospective, we co-
uld not obtain a detailed history in this regard.
The dominant symptom was reflux in patients di-
agnosed with achalasia and scleroderma according
to manometric findings, but we were unable to qu-
estion patients regarding possible minimal dysp-

FFiigguurree  33.. A patient diagnosed with scleroderma. Figure shows
aperistaltic esophagus, and there is no contraction and hypoten-
sive LES.



hagia. Nevertheless, reflux symptoms sometimes
can be dominant in achalasia and scleroderma pa-
tients (12,13).

Impaired esophageal body motility is also a comp-
lication of chronic GERD. However, it remains qu-
estionable whether the dysmotility is a primary
event that makes these patients susceptible to
GERD or whether it is secondary to chronic injury
to the esophagus produced by repetitive acid expo-
sure over many years (14). In patients with impai-
red esophageal body motility, fundoplication may
result in severe postoperative dysphagia. Lund et
al. (15) compared Toupet and Nissen fundoplicati-
on in patients with impaired esophageal body pe-
ristalsis in the distal esophagus. They concluded
that laparoscopic Toupet fundoplication provides
an effective antireflux barrier according to mano-
metric, pH-metry, and symptom criteria, avoids
potential postoperative dysphagia in patients with
weak esophageal peristalsis, and results in impro-
ved esophageal body function six months after
surgery. 

In our study, manometry results affected the sur-
gery decision in 35% (primary and secondary mo-
tility disorders and ineffective esophageal moti-
lity) of patients, and operation type was affected
by manometric results in 22% (ineffective esopha-
geal motility). However, this decision was only our
suggestion to the patients’ surgeons based on the
manometry results. Because these patients were

followed-up at other surgical centers and were
only referred to our motility laboratory for mano-
metric or pH metric tests, we were unable to obta-
in their surgical data. 

pH-metry analysis was available in only 91 pati-
ents. Surgeons generally want to see pH analyses
only in patients with non-erosive reflux esophagi-
tis. If patients have typical esophagitis symptoms
and endoscopic findings, they only want to see ma-
nometry before the surgery. Therefore, we can ac-
cept practically that other patients in whom we
did not perform pH-metry had gastroesophageal
reflux. pH-metry was normal in 40% of our pati-
ents. All of these patients had reflux symptoms be-
fore this procedure and they stopped PPI therapy
one week before pH-metry analyses.  Before sur-
gery, symptoms should be evaluated to determine
any relation with acid reflux. Effective acid sup-
pression therapy should be questioned first, and
then weak acid reflux or alkaline reflux may be
evaluated using new techniques like impedance. 

In general practice, reflux surgery is performed
mostly without detailed analysis of the patients,
and patients apply to our center with the same or
additional symptoms after surgery. This study do-
es not include post-surgical data. However, it sho-
wed that surgery should not be performed in
13.5% of patients.

In conclusion, manometric and ambulatory pH-
metry analyses are not required before reflux sur-
gery according to current guidelines. Our study
showed that primary and secondary esophageal
dysmotility may be overlooked during clinical and
endoscopic evaluation, and approximately half of
the patients with reflux symptoms have no patho-
logic acid reflux. According to these data, we think
that manometry and pH-metry must be performed
before the decision of reflux surgery.
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Total Pathologic reflux
n (91) (54)

DeMeester score 29.2±28.8 44.2±28.9
Number of reflux 139.3±167.6 202.7±192.4
Longest reflux time (min) 15.3±28.8 23.6±35.1
Reflux time pH <4 (min) 133.6±342.7 211.3±429.1

Table 1. 24-hour ambulatory pH-metry results

REFERENCES
1. Pandolfino JE,  Kahrilas PJ. AGA Technical Review on the

Clinical Use of Esophageal Manometry. Gastroenterology
2005;128:209–24.

2. Kahrilas PJ, Dodds WJ, Hogan WJ, Kern M, Arndorfer RC,
Reece A. Esophageal peristaltic dysfunction in peptic esop-
hagitis. Gastroenterology 1986;91:897–904.

3. Gill RC, Bowes KL, Murphy PD, Kingma YJ. Esophageal
motor abnormalities in gastroesophageal reflux and the ef-
fects of fundoplication. Gastroenterology 1986; 91:364–9.

4. Bremner RM, DeMeester TR, Crookes PF, et al. The effect
of symptoms and nonspecific motility abnormalities on out-
comes of surgical therapy for gastroesophageal reflux di-
sease. J Thorac Cardiovasc Surg 1994; 107:1244–9.

5. DeMeester TR, Bonavina L, Albertucci M. Nissen fundopli-
cation for gastrooesophageal reflux disease: evaluation of
primary reflux in 100 consecutive patients. Ann Surg 1986;
9: 204.

6. Nissen R. Eine Einfache Operation zur Beeinflussung der
Reflux Esophagitis. Schwerz. Med Wochenchr 1956;
86:590. 

7. Dunnington GL, DeMeester TR. Department of Veterans
Affairs Gastrooesophageal Reflux Diseases Study Group:
Outcome of effect of adherence to operative principles of
Nissen fundoplication by multiple surgeons. Am J Surg
1993; 166:654. 



8. Rydberg L, Ruth M, Abrahamsson H, Lundell L. Tailoring
antireflux surgery: A randomized clinical trial. World J
Surg 1999 ;23:612-8.

9. Fibbe C, Layer P, Keller J, Strate U, Emmermann A, Zornig
C. Esophageal motility in reflux disease before and after
fundoplication: a prospective, randomized, clinical, and
manometric study. Gastroenterology 2001;121:5-14.

10. Patti MG, Perretta S, Fisichella PM, et al. Laparoscopic an-
tireflux surgery: preoperative lower esophageal sphincter
pressure does not affect outcome. Surg Endosc
2003;17:386-9.

11. Castell JA, Gideon MR, Castell DO. Esophageal mano-
metry. In: Schuster MM, Crowell MD, Koch KL, eds.
Schuster Atlas of gastrointestinal motility in health and di-
sease. 2nd ed. London: BC Decker Inc Hamilton, 2002: 69-
85.

12. Patti MG, Arcerito M, Tong J, De Pinto M, de Bellis M,
Wang A, Feo CV, Mulvihill SJ, Way LW. Importance of pre-
operative and postoperative pH monitoring in patients
with esophageal achalasia.. J Gastrointest Surg
1997;1:505-10.

13. Yarze JC, Varga J, Stampfl D, Castell DO, Jimenez SA.
Esophageal function in systemic sclerosis: a prospective
evaluation of motility and acid reflux in 36 patients. Am J
Gastroenterol. 1993;88:870-6. 

14. Castell DO. Esophageal Manometry Prior to Antireflux
Surgery:Required, Preferred, or Even Needed?. Gastroen-
terology 2001;121:214–20.

15. Lund RJ, Wetcher GJ, Raiser F, et al. Laparoscopic Toupet
fundoplication for gastroesophageal reflux disease with po-
or esophageal body motility. J Gastrointest Surg 1997;
4:301-8.

Gastro esophageal reflux and manometry 265



<<
  /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 <<
    /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 (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


