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Abstract Unidentified nerve root anomalies, conjoined

nerve root (CNR) being the most common, may account for

some failed spinal surgical procedures as well as intraop-

erative neural injury. Previous studies have failed to clin-

ically discern CNR from herniated discs and found their

surgical outcomes as being inferior. A comparative study

of CNR and disc herniations was undertaken. Between

2002 and 2008, 16 consecutive patients were diagnosed

intraoperatively with CNR. These patients were matched

1:2 with 32 patients diagnosed with intervertebral disc

herniations. Matching was done according to age (within

5 years), gender and level of pathology. Surgery for

patients with CNR or disc herniations consisted of routine

microsurgical techniques with microdiscectomy, hemil-

aminotomy, hemilaminectomy and foraminotomy as indi-

cated. Outcomes were measured using the Oswestry

Disability Index and the Short Form-36 Questionnaire.

Clinical presentation, imaging studies and surgical out-

comes were compared between the groups. Conjoined

nerve root’s incidence in this study was 5.8% of micro-

discectomies performed. The S1 nerve root was mainly

involved (69%), followed by L5 (31%). Patients with CNR

tended to present with nerve root claudication (44%)

compared to the radiculopathy accompanying disc hernia-

tions (75%). Neurologic deficit was less prevalent among

patients with CNR. Nerve root tension tests were not

helpful in distinguishing between the etiologies. Radiolo-

gist’s suspicion threshold for nerve root anomalies was low

(0%) and no coronal reconstructions were obtained. The

surgeon’s clinical suspicion accurately predicted 40% of

the CNRs. Surgical outcomes did not differ between the

cohorts regarding the rate of postoperative improvement,

but CNR patients showed a trend toward having mildly

worse long-term outcomes. Suspecting CNRs preopera-

tively is beneficial for appropriate treatment and avoiding

the risk of intraoperative neural injury. With nerve root

claudication and imaging suggestive of a ‘‘disc herniation’’,

the surgeon should be alert to the differential diagnosis of a

CNR. Treatment is directed at obtaining adequate decom-

pression by laminectomy and foraminotomy to relieve the

lateral recess stenosis. Outcomes can be expected to be

similar to routine disc herniations.
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Introduction

Conjoined lumbosacral nerve roots (CNR) are composed of

two adjacent nerve roots, which share a common dural

envelope at some time during their coursing from the thecal

sac. CNR incidence is reported to be 2–17.3% in patients

undergoing lumbar spine imaging (CT, MRI and myelog-

raphy) [1–8] and as high as 30% in cadaveric studies [9,

10]. Nerve root anomalies are mentioned as differential

diagnosis to herniated intervertebral discs [2, 5].

Although CNR case series are scarce with few patients

each, there are five classification systems [8, 10–13]. No

study has identified any specific or sensitive clinical pattern

that uniquely distinguishes CNR. Lack of straight leg

raising sign is more suggestive of CNR than disc hernia-

tion, as this sign generally indicates an acute inflammatory

response [14]. A CNR may be subject to overcrowding in
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its nerve canal and claudication symptoms would seem

logical; however, a secondary radicular component may

occur with flares of inflammation. The clinical presentation

of CNR is ‘‘lumbosciatic pain’’ due to the crowding of two

nerve roots in the same foramen or lateral recess.

Symptomatic and undiagnosed CNR is one of the causes

of failed back surgery, as a simple discectomy without

adequate lateral recess and foraminal decompression does

not address the pathology [2, 15]. Furthermore, inadvertent

nerve route injury can occur or battered nerve syndrome if

the second nerve in the field is not appreciated.

Diagnosis is usually made with computerized tomogra-

phy (CT) [3, 7, 16], water-soluble contrast myelography [4,

16–19], high-quality magnetic resonance imaging (MRI)

with coronal views [1, 2, 6, 16, 20–22], or intraoperatively

[8, 15, 23–25]. Radiological diagnosis is still challenging

despite the improvement in imaging modalities.

The primary purpose of this study was to examine the

surgical outcomes of patients with CNR. A secondary

purpose was to compare and contrast the presenting

history and signs between patients who were diagnosed

with disc herniation, but ultimately found to have CNR at

surgery.

Materials and methods

Between 2002 and 2008, 16 patients were diagnosed

intraoperatively with conjoined nerve root. The preopera-

tive diagnosis was disc herniation from the referring doctor

and the radiologist report. There was a suspicion of con-

joined nerve root in some patients based on symptoms and

past personal experience of the senior surgeon. All patients

were treated by microsurgical unilateral decompression.

During the same time period, 260 were treated in a similar

fashion, but diagnosis was an expected disc herniation. All

surgeries were performed by a single fellowship trained

spine surgeon. Surgery for CNR consisted of hemilami-

nectomy, partial pediculectomy and foraminotomy with

or without discectomy. Surgical outcomes, Oswestry Dis-

ability Index (ODI) and the Short Form-36 Questionnaire

(SF-36) were measured preoperatively, and 6 weeks,

3 months and 6 months postoperatively. Where disc her-

niation was present without CNR, routine microdiscectomy

was performed with lateral recess and foraminal decom-

pression performed as indicated.

The CNR cohort was matched 1:2 with 32 patients

diagnosed with intervertebral disc herniations. Matching

was done according to age (within 5 years), gender and

level of pathology. Surgical outcomes for the control group

were collected prospectively in the same fashion as for the

CNR cohort. The initial clinical presentation (claudication,

radiculopathy), physical examination (straight leg raising,

neurologic deficit), imaging studies (CT and MRI) and

surgical outcomes were compared between the groups.

Chi square was used to test for difference in proportions

in clinical presentation between the groups of CNR and

herniated intervertebral disc. Student’s t test was used for

determining statistically significant differences between the

standardized means for the SF-36 and the means of the

ODI.

Results

The incidence of CNR identified at surgery in this cohort

was 5.8%. The L5–S1 nerve roots were most frequently

involved in accordance with the published data. This

occurred in 69% of the cases. An L4–L5 CNR occurred in

31%. Clinical presentation differed in patients with CNR.

The pattern of pain was more commonly claudication as a

prodrome with or without the development of radiculopa-

thy. Claudication was defined as symptoms in the leg that

correspond to a nerve root distribution, which can include

pain, numbness or weakness but being manifested with

activity such as walking or standing. Generally, claudicant

symptoms are relieved with sitting or cessation of activity.

This occurred in 44% of the patients with CNR compared

to 25% of the disc herniation patients. This was signifi-

cantly different, p \ 0.05. Radicular symptoms with rest

pain were more frequent in the disc herniation patients, 75

versus 56% (p \ 0.05) (Fig. 1). Radiculopathy is defined

as constant nerve root symptoms, which are present with

activity and also with rest. Generally, sitting or standing

does not affect radiculopathy. Neurologic deficits such as

anesthesia over a dermatome or motor weakness were less

prevalent among patients with CNR 55 versus 94%

Fig. 1 Clinical evaluation of intervertebral disc herniation and CNR
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(p \ 0.05). Nerve root tension tests were not helpful in

distinguishing between CNR and disc herniations, as both

cohorts had similar rates of positive straight leg raising

(SLR) tests.

Of the 16 CNR identified intraoperatively, only three

patients (18.75%) underwent a microdiscectomy while

boney decompression only was deemed necessary for the

remaining patients.

The correct diagnosis of a CNR made by the authors

preoperatively based on history, clinical examination and

review of the imaging studies was correct in 40% of the

cases. CNR was never suspected by the radiologists.

Figure 2a, b depicts the mean and the standard deviation

of SF-36 outcome measuring scales pre-operatively, at

6 weeks, and 3 and 6 months in each group. SF-36 compo-

nents showed the same pattern of postoperative improve-

ment; however, the CNR cohort had a consistently lesser

degree of improvement. In contrast, the ODI (Fig. 3) did not

differ between the cohorts regarding the amount or rate of

postoperative improvement. One patient in the CNR cohort

required a revision decompression due to recurrence of

symptoms. Reimaging showed continued lateral recess ste-

nosis. There were no recurrent disc herniations in the disc

herniation group within the study period.

Discussion

Suspecting CNRs preoperatively is beneficial for appro-

priate treatment and avoiding the risk of intraoperative

neural injury, which can be due to traumatic manipulation

or retraction with little mobility of the nerve. Potentially,

one may cut the nerve if a second nerve overlying the disc

space is not suspected. The CNR cohort in this study did

not have any perioperative complications; however, they

were identified either preoperatively or intraoperatively.

Previous studies have described the potential hazards of

unrecognized CNR at spinal surgery. There should be a

heightened awareness of CNR if there is a prodrome of

claudicant symptoms concurrent with or preceding radic-

ulopathy. SLR test was found to be unreliable in the

diagnosis of CNR. Imaging findings can range from more

discrete features (Fig. 4a, b) to less obvious ones, which

resemble a disc herniation. However, there are unique

features that appear to be more typical of CNR. Reported

MRI signs for CNR have previously been noted to include

the almost equal density of the nerve root anomaly and

the thecal sac, an asymmetry or pouching out of the

Fig. 2 a SF-36 mental component score. b SF-36 physical component score

Fig. 3 Oswestry Disability Index score
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subarachnoid space in the axial view and the location of the

root anomaly, which is often above the intervertebral disc

space [1, 2, 6, 20–22]. Song et al. [22] found three MRI

signs for CNR: a ‘‘corner’’ (asymmetric morphology of the

anterolateral corner of the dural sac), ‘‘fat crescent’’

(intervening extradural fat between the asymmetric dura

and the nerve root) and the ‘‘parallel’’ sign (visualization of

the entire parallel course of the nerve root at the disc level).

If there is clinical suspicion of a CNR based on patient’s

history, or the initial MRI is suggestive of CNR, we agree

with the recommendations for further coronal reformations

that better outline a CNR [6, 7, 15–17, 20, 22].

The CNR pathoanatomy is a result of focal lateral recess

and foraminal stenosis. Creating room for the increased

nerve tissue in the exit zone and foramen is paramount for

treatment. A variety of surgical procedures such as pedicu-

lectomy and facetectomy have been described as treatment

for CNR [8, 13–15, 19, 23–27]. In our study, the surgery

consisted of a hemilaminectomy, lateral recess decompres-

sion, partial pediculectomy and foraminotomy. The goal of

all approaches is to achieve adequate decompression. In 18%

of our patients, a microdiscectomy was also performed as the

disc was bulging or herniated and contributed to the neuro-

compression. This subgroup consisted of only three patients,

so a specific surgical outcome analysis was impossible. CNR

surgical outcomes have varied in literature from 30% good

results to results comparable to microdiscectomy. In our

cohort, there were comparable outcomes between the groups

with no statistical differences; however, there was a trend for

inferior outcomes at 6 months in the CNR group. We can

postulate that the CNR group may have other factors that

affect recovery, such as the longer time course of compres-

sion or less nerve mobility.

Summary

Conjoined nerve roots occurred in our experience in over

5% of cases, which were classified preoperatively as ‘‘disc

herniation’’. The clinical picture that should raise aware-

ness of this entity is a prodrome of claudication with or

without radiculopathy. Certain MRI imaging findings

should raise awareness of a CNR, particularly in the con-

text of a mixed claudication/radiculopathy pain pattern.

MRI coronal reformats may increase the preoperative

identification of CNR. Preoperative awareness may reduce

the risk of inadvertent nerve root injury. The treatment

entails decompression of the bony canal of the nerve root

exit zone. Outcomes are comparable to those of disc her-

niations, provided surgical management addresses the

pathology of lateral recess stenosis. The earlier reported

poorer results of CNR may reflect the lack of appreciation

of the finding and inadequate decompression.

References

1. Aota Y, Saito Y, Yoshikawa K, Asada T, Kondo S, Watanabe K

(1997) Presurgical identification of extradural nerve root anom-

alies by coronal fat-suppressed magnetic resonance imaging: a

report of six cases and a review of the literature. J Spinal Disord

10(2):167–175

2. Artico M, Carloia S, Piacentini M, Ferretti G, Dazzi M, Fran-

chitto S et al (2006) Conjoined lumbosacral nerve roots: obser-

vations on three cases and review of the literature. Neurocirugia

17(1):54–59 (Astur)

3. Broom MJ (1994) Congenital anomalies of the lumbosacral spine

causing nerve root entrapment: the role of high-resolution CT in

diagnosis. Orthopedics 17(1):63–67

4. Cail WS, Butler AB (1983) Conjoined lumbosacral nerve roots.

Diagnosis with metrizamide myelography. Surg Neurol 20(2):

113–119

5. Gado M, Patel J, Hodges FJ 3rd (1983) Lateral disk herniation

into the lumbar intervertebral foramen: differential diagnosis.

AJNR Am J Neuroradiol 4(3):598–600

6. Haijiao W, Koti M, Smith FW, Wardlaw D (2001) Diagnosis of

lumbosacral nerve root anomalies by magnetic resonance imag-

ing. J Spinal Disord 14(2):143–149

7. Peyster RG, Teplick JG, Haskin ME (1985) Computed tomog-

raphy of lumbosacral conjoined nerve root anomalies. Potential

cause of false-positive reading for herniated nucleus pulposus.

Spine 10(4):331–337

Fig. 4 a A pair of nerve roots

exiting a single foramen. b Fat

crescent sign between nerve

roots

Eur Spine J (2010) 19:1094–1098 1097

123



8. Postacchini F, Urso S, Ferro L (1982) Lumbosacral nerve-root

anomalies. J Bone Joint Surg Am 64(5):721–729

9. Chotigavanich C, Sawangnatra S (1992) Anomalies of the lum-

bosacral nerve roots. An anatomic investigation. Clin Orthop

Relat Res. May(278):46–50

10. Kadish LJ, Simmons EH (1984) Anomalies of the lumbosacral

nerve roots. An anatomical investigation and myelographic study.

J Bone Joint Surg Br 66(3):411–416

11. Cannon BW, Hunter SE, Picaza JA (1962) Nerve-root anomalies

in lumbar-disc surgery. J Neurosurg 19:208–214

12. Kikuchi S, Hasue M, Nishiyama K, Ito T (1984) Anatomic and

clinical studies of radicular symptoms. Spine 9(1):23–30

13. Neidre A, MacNab I (1983) Anomalies of the lumbosacral nerve

roots. Review of 16 cases and classification. Spine 8(3):294–299

14. Taghipour M, Razmkon A, Hosseini K (2009) Conjoined lum-

bosacral nerve roots: analysis of cases diagnosed intraoperatively.

J Spinal Disord Tech 22(6):413–416

15. Scuderi GJ, Vaccaro AR, Brusovanik GV, Kwon BK, Berta SC

(2004) Conjoined lumbar nerve roots: a frequently underappre-

ciated congenital abnormality. J Spinal Disord Tech 17(2):86–93

16. Bottcher J, Petrovitch A, Soros P, Malich A, Hussein S, Kaiser

WA (2004) Conjoined lumbosacral nerve roots: current aspects of

diagnosis. Eur Spine J 13(2):147–151

17. Bouchard JM, Copty M, Langelier R (1978) Preoperative diag-

nosis of conjoined roots anomaly with herniated lumbar disks.

Surg Neurol 10(4):229–231

18. Coughlin JR, Miller JD (1983) Metrizamide myelography in con-

joined lumbosacral nerve roots. J Can Assoc Radiol 34(1):23–25

19. Maiuri F, Gambardella A (1989) Anomalies of the lumbosacral

nerve roots. Neurol Res 11(3):130–135

20. Hashimoto M, Watanabe O, Hirano H (1996) Extraforaminal

stenosis in the lumbosacral spine. Efficacy of MR imaging in the

coronal plane. Acta Radiol 37(5):610–613

21. Savas R, Calli C, Yunten N, Alper H (1998) Hypoplastic lumbar

pedicle in association with conjoined nerve root MRI demon-

stration. Comput Med Imaging Graph 22(1):77–79

22. Song SJ, Lee JW, Choi JY, Hong SH, Kim NR, Kim KJ et al

(2008) Imaging features suggestive of a conjoined nerve root on

routine axial MRI. Skeletal Radiol 37(2):133–138

23. Prestar FJ (1996) Anomalies and malformations of lumbar spinal

nerve roots. Minim Invasive Neurosurg 39(4):133–137

24. Stambough JL, Balderston RA, Booth RE, Rothman RH (1988)

Surgical management of sciatica involving anomalous lumbar

nerve roots. J Spinal Disord 1(2):111–114 (discussion 4–5)

25. White JG 3rd, Strait TA, Binkley JR, Hunter SE (1982) Surgical

treatment of 63 cases of conjoined nerve roots. J Neurosurg

56(1):114–117

26. Epstein JA, Carras R, Ferrar J, Hyman RA, Khan A (1981)

Conjoined lumbosacral nerve roots. Management of herniated

discs and lateral recess stenosis in patients with this anomaly.

J Neurosurg 55(4):585–589

27. Pamir MN, Ozek MM, Ozer AF, Keles GE, Erzen C (1992)

Surgical considerations in patients with lumbar spinal root

anomalies. Paraplegia 30(5):370–375

1098 Eur Spine J (2010) 19:1094–1098

123


	Clinical features of conjoined lumbosacral nerve roots versus lumbar intervertebral disc herniations
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Summary
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


