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Abstract
Introduction: Thermal destruction mediated by radiofrequency ablation (RFA) is gaining attention
as an alternative treatment for patients with renal cell carcinoma (RCC), particularly in those who
are not candidates for open surgery. Treatment of central tumours is occasionally associated with
complications such as ureteric stricture, injury to the psoas muscle, haematuria and vascular
laceration.

Case presentation: We have used infusion of cold saline during RFA, through a retrograde
ureteric catheter with its tip in the renal pelvis, in a patient with a central renal tumour.

Conclusion: We believe this process to have successfully avoided the risk of thermal injury.

Introduction
Thermal destruction mediated by radiofrequency ablation
(RFA) is gaining attention as an alternative treatment for
patients with renal cell carcinoma (RCC), particularly in
those who are not candidates for open surgery [1]. RFA
carries less risk in the treatment of peripheral RCC. Treat-
ment of centrally located tumours is occasionally associ-
ated with complications such as ureteric stricture, injury
to the psoas muscle, haematuria and vascular laceration
[2]. However, protective measures can be taken to increase
the safety of RFA when the electrode is located near the
hilum of the kidney. We have used infusion of cold saline
during RFA, through a retrograde ureteric catheter with its
tip in the renal pelvis, in a patient with a central renal
tumour in order to reduce the risk of thermal injury.

Case presentation
A 62-year-old woman who had an incidental finding on
computed tomography (CT) of a right renal mass was
referred to our unit for RFA. The CT appearance of the
tumor, which 3.2 × 3.2 × 3.8 cm, were consistent with (but
not diagnostic of) primary RCC. Its medial margin was
immediately adjacent to the renal pelvis (Fig 1). At the
time of diagnosis the left kidney was atrophic. There was
no evidence of metastases. The patient had been previ-
ously evaluated by a urologist expert in partial nephrec-
tomy. However, given the size and location of the mass,
and the fact that the contra-lateral kidney was atrophic,
surgery was considered inappropriate following discus-
sion at two consecutive multidisciplinary meetings at the
referring hospital. The alternative of RFA with simultane-
ous cold saline irrigation of the renal pelvis was discussed
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at multidisciplinary meetings at both the referring hospi-
tal and our own institution and informed consent was
obtained from the patient.

Prior to the RFA procedure, a 4.8 F retrograde ureteric
catheter was inserted under endoscopic guidance and its
tip advanced to the right renal pelvis (Fig 2). A Foley 14 F
urethral catheter was inserted in the bladder and attached
to a drainage bag. This system was used to irrigate the
renal pelvis with cold saline (0.9%) at a rate of 1 l/hour.
The irrigation was started 60 minutes before the proce-
dure with saline at normal temperature and continued
during the procedure with ice-cold saline. Subsequently
the patient was transferred to the CT suite and unen-
hanced computed tomography images of the tumor were
obtained. Following intravenous sedation and analgesia
with 6 mg midazolam and 100 μg fentanyl, and infiltra-
tion of the percutaneous track with local anaesthetic
(lidocaine 1%), a 20 G cutting needle was used to obtain
a biopsy. Subsequently, a single 10 cm radiofrequency
electrode (CoolTip, Radionics, Burlingthon, Mass) was
placed into the tumor and used to ablate two adjacent
areas for 12 minutes each. The temperatures reached 79°C
and 82°C. The minimum distance of the electrode from
the renal pelvis was 16 mm and 14 mm respectively. The
total amount of normal and low temperature saline used
during this procedure was 2.3 litres. The fluid emerging
from the bladder catheter remained clear throughout the
procedure. The ureteric and the Foley catheters were
removed 30 minutes after the end of the procedure. A CT
examination 24 hours later showed coagulation of the
tumor and no evidence of hydronephrosis (Fig 3). The
renal biopsy result demonstrated an oncocytoma. Follow-

up CT at six months shows no evidence of recurrent
tumour or hydronephrosis.

Discussion
Asymptomatic renal tumours are being demonstrated
with increasing frequency [3,4]. Although partial nephrec-
tomy is the standard therapy for small RCC [2], minimally
invasive options associated with limited morbidity–such
as probe-ablative procedures–are, however, being investi-
gated in selected patients for whom invasive, nephron-

Follow-up CT scan at 24 hours showed the RF ablated area with no stricture of the renal pelvis and necrosis of tumourFigure 3
Follow-up CT scan at 24 hours showed the RF ablated area 
with no stricture of the renal pelvis and necrosis of tumour.

Contrast enhanced CT scan shows a right kidney mass sug-gestive of primary RCC measuring 3.2 × 3.2 × 3.8 cm with a central portion adjacent to the renal pelvis (black arrow)Figure 1
Contrast enhanced CT scan shows a right kidney mass sug-
gestive of primary RCC measuring 3.2 × 3.2 × 3.8 cm with a 
central portion adjacent to the renal pelvis (black arrow). Contrast study shows ureteric catheter in-situ with the distal tip in the right renal pelvisFigure 2

Contrast study shows ureteric catheter in-situ with the distal 
tip in the right renal pelvis.
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sparing surgery (whether laparoscopic or open) is unde-
sirable. The main probe-ablative techniques being investi-
gated as alternatives to partial nephrectomy are
cryoablation, radiofrequency ablation, and high-intensity
focused ultrasound. Advances in imaging, ablative system
technologies, and early evidence that in situ tumor abla-
tion can yield comparable results to those achieved with
tumor resection in selected cases, have sparked significant
interest in these minimally invasive techniques.

RFA is an increasingly employed alternative treatment
option, especially in patients with significant co-morbidi-
ties or those who refuse surgery [1]. RFA of peripheral
renal tumours is effective in achieving coagulation in
most cases, because the kidneys are surrounded by fat,
which prevents heat loss from the area being treated. In
the case of central tumours, well-perfused tissue, vessels
and the fluid-filled collecting system are found near the
treatment area, potentially diminishing effectiveness and
increasing the risk of complications. Ahrar et al. [5]
reported four major complications, three of them in
patients with solitary kidneys and central renal tumors.
Additional procedures were necessary in these patients,
such as insertion of a ureteric stent to deal with obstruc-
tion of the renal system by blood clot. Other complica-
tions associated with ablation of central renal tumors
include injury, to the lumbar plexus, ureteral stricture,
injury to psoas muscle and vascular laceration.

The treatment of renal lesions is complicated by heat loss,
both conductive and convective. The kidney has a high
blood flow, leading to substantial convective heat loss
during renal RFA [2]. Some authors have managed to
increase ablation diameters by reducing blood flow to the
treated area using embolization or clamping of the renal
artery [6]. The use and efficacy of generators of 200 W or
greater and careful technique is helpful in achieving a sat-
isfactory result [2].

As a new modality treatment of renal tumors, contra-indi-
cations to renal RFA are in evolution and are related with
tumor in immediate proximity to a hollow viscus, renal
pelvis or ureter. These contra-indications can be
attempted to be reduced by the use of simultaneous irriga-
tion with cold saline via ureteric catheter into the renal
pelvis prior and during the ablation and in doing so,
major complications may be avoided. This in keeping
with previous reports were cooling systems were used to
avoid complications of adjacent tissues in different
organs. Dominique et al. [7] reported the feasibility of
treating liver tumours close to a main biliary duct using
intraductal cooling during RFA avoiding heat-induce
damage and stenosis of biliary ducts. Similarly, Hiraki et
al.[8]. published the use of RFA of metastatic mediastinal
lymph nodes during cooling and temperature monitoring

of the tracheal mucosa to prevent thermal damage. RFA
with retrograde saline irrigation of centrally located renal
parenchymal lesions had been proved safe and efficient in
animal studies by Margulis et al.[9], which concluded that
retrograde renal cooling helps protect the renal collecting
system from injury during RFA without a decrease in
expected lesion size. They also suggested that clinically
retrograde renal cooling may decrease the risk of collect-
ing system injury and subsequent complications during
RFA. RFA with cooling system had been now reported in
humans with the use of either normal saline or dextrose
without significant differences in between them. [10,11]

Conclusion
Although in our patient the biopsy revealed an Oncocy-
toma, it does not make any difference regarding the pro-
cedure itself as the lesion was close to the renal pelvis. We
believe that using the ureteral irrigation catheter system
we were able to prevent heat damage, either gross haema-
turia or ureteral stricture, as well as it may improve the
impedance guarantying better ablation. This technique
might be considered while performing RFA of central
renal masses in order to avoid complications. It will be
important for further evaluation of this technique in large
clinical case series.

Editor's note
Peer review was divided on the merits of this manuscript,
and importantly also on the safety of using cold Saline
rather than Dextrose. This is an area of clinical controversy
and we urge readers to remember that this is only a single
case report and that clinical decision making should
always be based on the best available evidence.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
JPM carried out design and acquisition of data. Also was
involved in drafting, editing and revising the manuscript
critically for important intellectual content. TS was
involved in revising the manuscript critically for impor-
tant intellectual content and also had given final approval
of the version to be published. MG carried out design and
acquisition of data. Also was involved in drafting the
manuscript. RD carried out design and acquisition of
data. Also was involved in drafting the manuscript. DC
was involved revising the manuscript critically for impor-
tant intellectual content had given final approval of the
version to be published. AA was involved revising the
manuscript critically for important intellectual content
had given final approval of the version to be published.
Page 3 of 4
(page number not for citation purposes)



Journal of Medical Case Reports 2008, 2:40 http://www.jmedicalcasereports.com/content/2/1/40
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

References
1. McGovern FJ, Wood BJ, Goldberg N, Mueller PR: Radiofrequency

ablation of renal cell carcinoma via image guided needle
electrodes.  J Urol 1999, 161:599-600.

2. Brown DB: Concepts, considerations, and concerns on the
cutting edge of radiofrequency ablation.  J Vasc Interv Radiol
2005, 16:597-613.

3. Homma Y, Kawabe K, Kitamura T, Nishimura Y, Shinohara M, Kondo
Y, Saito I, Minowada S, Asakage Y: Increased incidental detection
and reduced mortality in renal cancer: recent retrospective
analysis at eight institutions.  Int J Urol 1995, 2:77-80.

4. Jayson M, Sander H: Increased incidence of serendipitously dis-
covered renal cell carcinoma.  Urology 1998, 51:203-205.

5. Ahrar K, Matin S, Wood CG, Wallace MJ, Gupta S, Madoff DC, Rao
S, Tannir NM, Jonasch E, Pisters LL, Rozner MA, Kennamer DL, Hicks
ME: Percutaneous radiofrequency ablation of renal tumors:
technique, complications, and outcomes.  J Vasc Interv Radiol
2005, 16:679-88.

6. Chang I, Mikityansky I, Wray-Cahen D, Pritchard WF, Karanian JW,
Wood BJ: Effects of perfusion on radiofrequency ablation in
swine kidneys.  Radiology 2004, 231:500-5.

7. Dominique E, El Otmany A, Goharin A, Attalah D, de Baere T: Intra-
ductal cooling of the main bile ducts during intraoperative
radiofrequency ablation.  J Surg Onco 2001, 76(4):297-300.

8. Hiraki T, Yasui K, Mimura H, Gobara H, Mukai T, Hase S, Fujiwara H,
Tajiri N, Naomoto Y, Yamatsuji T, Shirakawa Y, Asami S, Nakatsuka
H, Hanazaki M, Morita K, Tanaka N, Kanazawa S: Radiofrequency
ablation of metastatic mediastinal lymph nodes during cool-
ing and temperature monitoring of the tracheal mucosa to
prevent thermal tracheal damge: initial experience.  Radiology
2005, 237:1068-1074.

9. Margulis V, Matsumoto ED, Taylor G, Shaffer S, Kabbani W, Cadeddu
JA: Retrograde renal cooling during radio frequency ablation
to protect from renal collecting system injury.  J Urol 2005,
174:350-2.

10. Schultze D, Morris CS, Bhave AD, Worgan BA, Najarian KE: Radiof-
requency ablation of renal transitional cell carcinoma with
protective cold saline infusion.  J Vasc Interv Radiol 2003,
14:489-492.

11. Wah TM, Koenig P, Irving HC, Gervais DA, Mueller PR: Radiofre-
quency ablation of a central renal tumor: protection of the
collecting system with retrograde cold dextrose pyeloper-
fusion technique.  J Vasc Interv Radiol 2005, 16:1551-1555.
Page 4 of 4
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9915457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9915457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9915457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15872314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15872314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7553292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7553292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7553292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9495698
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9495698
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15872323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15872323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15128994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15128994
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11320523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11320523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11320523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16237146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16237146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16237146
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15947688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15947688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12682207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12682207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12682207
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16319166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16319166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16319166
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Introduction
	Case presentation
	Conclusion

	Introduction
	Case presentation
	Discussion
	Conclusion
	Editor's note
	Competing interests
	Authors' contributions
	Consent
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


