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TREATMENT

Treatment of alterations in CSF dynamics
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Abstract Alterations of the intracranial pressure (ICP)
may be present in several conditions. The aim of this brief
review is to focus on two relatively rare conditions char-
acterized by alterations in cerebro-spinal fluid dynamics—
Spontaneous Intracranial hypotension (SIH) and Idiopathic
Intracranial hypertension (IIH)—in which headache is one
of the key symptoms. The most relevant clinical features,
the expected MRI findings, and the therapeutic options
regarding both conditions are discussed.
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Intracranial pressure, hypotension, and hypertension:
definitions

Intracranial pressure (ICP) is the pressure within the
intracranial space. In the steady state, pressure within the
brain parenchyma and intracranial extra-axial spaces are
equal. Normal values of ICP are 5-15 mmHg (6 e 20 cm
H,0) in adults in the supine position, and up to 18 mmHg
(25 cm H,0) in obese patients migraine [1-3]. ICP
increases with Valsalva maneuver and falls below atmo-
spheric pressure in the standing position.

Spontaneous intracranial hypotension (SIH) is a rare
disabling condition whose main clinical manifestation is
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orthostatic headache [3-7]. Severe cases can result in
decreased level of consciousness and coma [8].

Intracranial hypertension occurs in a chronic form in a
large variety of neurologic and systemic disorders [9, 10].
ICP in the range of 20-30 mmHg is considered mildly
increased, whereas ICP persistently exceeding 40 mmHg is
severe and life threatening. The idiopathic form of this
condition (idiopathic intracranial hypertension, ITH) has
been described with different definitions, and is often
referred as pseudotumor cerebri [9, 10]. Symptoms of
intracranial hypertension include headache, nausea and
vomiting, blurred vision, and in severe cases, altered level
of consciousness and death. According to the Monro-Kellie
doctrine in a closed compartment, such as the intracranial
and spinal canal spaces which contain nervous tissue, blood
and cerebro-spinal fluid (CSF), the loss of volume of one
component (CSF in our case) must be compensated by a
corresponding increase in the volume of the other ones.
Since the CNS is generally considered to be invariable,
compensation should only occur through increase of blood
volume, essentially of venous blood, because veins are
more easily expansible than arteries [3].

The aim of his short review is to summarize the most
important aspect of SIH and IIH, both as far as clinical
data, instrumental findings and treatment options.

Spontaneous intracranial hypotension

Clinical presentation

The most common symptom in SIH is orthostatic, or pos-
tural, headache. The classic orthostatic headache com-

mences within 15 min, but often up to several hours, after
assuming a standing or upright sitting position [4-6].
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Improvement or resolution typically occurs within
15-30 min of lying down. Orthostatic headache in SIH is
most likely caused by downward displacement of the brain
and resulting traction on the richly innervated dura. Over
time, the orthostatic feature of the headache may lessen,
with a pattern of chronic daily headache ensuing.

Secondary symptoms often seen in conjunction with the
postural headache include posterior neck pain or stiffness,
and nausea and vomiting, attributable to meningeal irrita-
tion in approximately 50% of patients, sometimes with
accompanying photophobia. Less commonly, hypacusia
and tinnitus, attributable to either vestibulocochlear nerve
traction associated with the sagging brain, or transmis-
sion of low CSF pressure to the perilymph, are reported
[4-6].

Presence of at least one of these secondary symptoms, in
addition to orthostatic headache, is required for the diag-
nosis of headache due to SIH in the 2004 International
Classification of Headache Disorders (ICHD-2) criteria [5].
We note that in a case series of 90 patients studied by our
group [7], only three had a headache fullfilling IHS criteria
for headache attributed to SIH. Less common symptoms
include vertigo, balance disturbance, blurred vision or
visual field deficits, diplopia, facial pain or numbness,
facial weakness or spasm, and dysgeusia, also attributed to
cranial nerve distortion or compression caused by down-
ward displacement of the brain [6]. Although very
uncommon, stupor or coma, rarely progressing to demise
from tonsillar herniation and brainstem compression, can
be the initial presentation in severe intracranial hypoten-
sion [8].

Epidemiolgy

SIH occurs more often in women, with a female:male ratio
of 3:2. Peak incidence is at approximately 40 years of age,
with most cases presenting in the 40- to 60-year age range.
Although the prevalence and incidence of SIH are
unknown, one study reported an estimated annual inci-
dence of 5/1,000, based on the frequency of this diagnosis
in an emergency department setting [4]. The observation
that reported incidences of SIH have increased in the past
decade implies that the condition is likely still underdiag-
nosed, because the condition has only recently been rec-
ognized [4, 6].

Neuroimaging

Despite the considerable variability of the clinical spec-
trum, neuroradiological studies reveal more constant and
characteristic features. Brain MRI findings include intra-
cranial pachymeningeal thickening and post-contrast
enhancement, subdural fluid collections, and downward
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displacement or “sagging” of the brain. Spinal MRI find-
ings include collapse of the dural sac with a festooned
appearance, intense epidural enhancement owing to dila-
tation of the epidural venous plexus, and possible epidural
fluid collections [6].

Treatment

Although recognition of SIH has increased in the past
decade because of the increased sensitivity of MR imaging,
SIH continues to be frequently misdiagnosed. A 2003 study
reported that 17 of 18 consecutive patients referred to a
surgical practice for the treatment of SIH with a docu-
mented CSF leak were initially misdiagnosed by a physi-
cian despite typical symptoms [11]. A 2007 study showed
that, in a 3-year period, 11 patients who presented to an
urban emergency room with SIH were all initially incor-
rectly diagnosed. [12].

Most cases of SIH resolve spontaneously; thus conser-
vative treatment consisting in bedrest and hydration to treat
symptoms. Once the diagnosis of SIH is made, epidural
blood patch is recommended, according to our experience,
if conservative treatments fail to reduce headache symp-
toms within 2 months.

The epidural blood patch is performed by administer-
ing autologous blood into the epidural space, usually at a
lumbar level typically, 5-30 mL of blood and fibrin glue
[13]. How this mainstay treatment of SIH works is not
entirely clear. Two mechanisms have been proposed for
the efficacy of epidural blood patch. The first is that the
blood may increase ICP, by increasing the volume of the
epidural space [14], and the second is that the clot
tamponades the site of CSF leakage, sealing off the
leakage [13]. These two mechanisms are likely to be
complementary: headache relief is often immediate fol-
lowing blood patch, this would not be possible if the leak
were simply sealed by a patch, because the formation of
CSF is only 0.35 mL/min. In fact, according to our
hypothesis [14] this syndrome may not be necessarily
caused by a real leakage, but by CSF aspiration from the
subarachnoid into the epidural space - and then into the
venous system (inferior vena cava system), due to the low
epidural pressure created by the presence of the large one-
way valve collector veins in constitutionally predisposed
individuals, such as those with constitutional weakness of
dura or those with multiple subarachnoidal microdiver-
ticula. We think that the dural tear, even when clearly
identified, may be not the cause of the disease but the
effect of the epidural hypotension maintained by the
inferior cava vein outflow to the heart. This hypothesis
could explain even those cases in which there is no
neuroradiological evidence of a definite CSF leakage area
or of spinal radicular cysts.
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Idiopathic intracranial hypertension

Secondary intracranial hypertension can occur in chronic
or acute forms in a large variety of neurologic and systemic
disorders, including intracranial mass lesions such as tumor
or abscess, traumatic brain injury, ischemic or hemorrhagic
stroke, dural venous sinus thrombosis, dural arteriovenous
fistula, hydrocephalus, or diffuse cerebral edema such as in
liver failure [9, 10, 18].

A diagnosis of IIH is, therefore, a diagnosis of exclu-
sion, which is made in the setting of chronic elevated ICP
when a specific cause cannot be defined. Normal values
of ICP in adults are in the range of 5-15 mmHg (6 e
20 mm H,0) [1]. ICP in the range of 20-30 mmHg is
mildly increased and may need treatment, whereas ICP
persistently exceeding 40 mmHg is a severe and life-
threatening condition, which deserves appropriate treatment
interventions.

Clinical presentation

Acute, abnormal increase of ICP results in headache,
nausea and vomiting, blurred vision, and, in severe cases,
reflex bradycardia and altered level of consciousness or
death caused by cerebral hypoperfusion and/or brain her-
niation. In ITH, characterized by mild to intermediate
chronic increase of ICP, the most common presenting
symptom is chronic daily headache [9, 10, 15, 16].

Other common presenting symptoms in IIH are pulsatile
tinnitus (60%) and transient visual obscurations (75%) [10,
16], the latter consisting of episodes of transient monocular
or binocular vision loss that may occur with changes in
head position. Diplopia caused by sixth nerve palsy has
also been reported.

Patients may also present with more sustained, some-
times irreversible, vision impairment caused by long-
standing untreated papilledema.

Epidemiology

The overall annual incidence of IIH is 1-2 per 100,000,
although the incidence in women in the 20- to 44-year age
range who are more than 20% heavier than ideal body
weight is as much as 20 times higher [16].

Pathophysiology

IIH is characterized by chronically increased ICP in the
absence of a specific known cause. Modified Dandy criteria
for ITH [15], include increased opening pressure on lumbar
puncture, with normal CSF composition and no known
specific cause of increased ICP. ITH is likely heterogeneous
as far as predisposing causes and risk factors, given its

association with numerous clinical features. In addition to
obesity, these also include dural venous sinus thrombosis,
sleep apnea, vitamin A toxicity, and withdrawal from ste-
roid medications [16]. Idiopathic intracranial hypertension
is consistently associated with venous outflow distur-
bances. Sinus venous stenosis are found at magnetic reso-
nance venography in the large majority of IIH patients and
may have various conformations, ranging from functional
smooth narrowings of sinus segments associated or not
with definite flow gaps, to segmental hypoplasia or aplasia
of one or more central venous collectors. Stenosis are
currently believed to be a consequence of a primary altered
CSF pressure since it may normalize after CSF subtraction
with lumbar puncture or shunting procedures. A *‘self-
sustained venous collapse’’ has been proposed as a crucial
causative mechanism in predisposed subjects, leading to a
self-sustained intracranial hypertension in presence of a
wide range of triggering factors [17].

Diagnosis

An increased CSF opening pressure is the essential diag-
nostic criterion for IIH; imaging studies may be normal
despite markedly increased ICP. In contrast, in SIH, CSF
pressures can be within the normal range and imaging tests
frequently play a key and decisive role in both diagnosis
and treatment. ITH is suspected when opening pressure is in
excess of 20 cm H,O (10 cm H,O in young children, and
25 cm H,0 in obese patients) [2]. Asymptomatic presen-
tations of IIH are common, e.g., when papilledema is noted
during routine ophthalmologic examination.

ITH was included in the in the 2004 International Classi-
fication of Headache Disorders (ICHD-2), with rather
detailed diagnostic criteria which include clinical presenta-
tion (daily headache; diffuse/non-pulsating pain; aggrava-
tion bt coughing or straining), demonstration of increased
CSF pressure, as well as the presence of any of four different
visual symptoms (papilloedema, enlarged blind spot, visual
field defect, or sixth nerve palsy) [5].

Neuroimaging

Severe increase in ICP of any cause can result in diffuse
effacement of sulci, small or slitlike ventricles, and/or brain
herniation. Downward cerebral herniation is manifested as
compressed or completely effaced basal cisterns, and
subfalcine herniation is manifested as displacement of
midline structures. Critically serious abnormalities include
brainstem compression; compression of the posterior
cerebral artery near the incisura, with resulting infarction;
obstructive hydrocephalus secondary to compression of the
foramen of Monro; anterior cerebral artery infarction sec-
ondary to subfalcine herniation; and cerebellar tonsillar and
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upward transtentorial cerebellar herniation. If cerebral
perfusion pressure falls below 50 mmHg, as in severely
increased ICP without a corresponding increase in mean
arterial pressure, a reduction in cerebral blood flow may
result in large-territory or global ischemia or infarction
[19].

Imaging studies in patients with more modest increases
of ICP, both acute and chronic, are often normal. In
moderate elevation of ICP, as can occur in IIH, small sulci
and/or small ventricles, dural venous sinus stenosis or
occlusion of the dural venous sinus increases ICP, and is
believed to be a cause for chronically increased ICP.
However, dural venous sinus stenosis and occlusion may
be a consequence rather than a cause of IIH [20].

Eye findings may also be present on brain imaging
studies in a minority of cases of both chronic and acute
intracranial hypertension [20, 21]. Flattening of the pos-
terior sclera at the lamina cribrosa, dilated, fluid-filled optic
nerve sheaths and enlargement and tortuosity of the supe-
rior ophthalmic veins are infrequent but specific imaging
findings of increased ICP of any cause.

Treatment

Imaging is useful in excluding some treatable causes of
intracranial hypertension. Conservative treatment of ITH
includes weight reduction, acetazolamide, topiramate, and
furosemide [16, 18]. The major long-term complication of
IIH is irreversible partial or complete vision loss. There-
fore, for those failing conservative treatment measures,
optic nerve sheath fenestration and CSF shunting are
sometimes performed.

Conflict of interest The author declares that he has no actual or
potential conflict of interest in relation to this article.
References

1. Steiner LA, Andrews PJ (2006) Monitoring the injured brain: ICP
and CBF. Br J Anaesth 97(1):26-38

2. Rangel-Castilla L, Gopinath S, Robertson CS (2008) Manage-
ment of intracranial hypertension. Neurol Clin 26(2):521-541

@ Springer

10.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

. Mokri B (2001) The Monro-Kellie hypothesis: applications in

CSF volume depletion. Neurology 56(12):1746—1748

. Schievink WI (2008) Spontaneous spinal cerebrospinal fluid

leaks. Cephalalgia 28(12):1357-1360

. Headache Classification Subcommittee of the International

Headache Society (2004) International classification of headache
disorders, 2nd edition. Cephalalgia 24

. Schievink WI (2006) Spontaneous spinal cerebrospinal fluid

leaks and intracranial hypotension. JAMA 295(19):2286-2296

. Mea E, Chiapparini L, Savoiardo M, Franzini A, Grimaldi D,

Bussone G, Leone M (2009) Application of IHS criteria to
headache attributed to spontaneous intracranial hypotension in a
large population. Cephalalgia 29(4):418-422

. Pleasure SJ, Abosch A, Friedman J et al (1998) Spontaneous

intracranial hypotension resulting in stupor caused by dience-
phalic compression. Neurology 50(6):1854—-1857

. Radhakrishnan K, Ahlskog JE, Garrity JA et al (1994) Idiopathic

intracranial hypertension. Mayo Clin Proc 69(2):169-180

Wall M (1991) Idiopathic intracranial hypertension. Neurol Clin
9(1):593-617

Schievink WI (2003) Misdiagnosis of spontaneous intracranial
hypotension. Arch Neurol 60(12):1713e8

Schievink WI, Maya MM, Moser F et al (2007) Frequency of
spontaneous intracranial hypotension in the emergency depart-
ment. J] Headache Pain 8(6):325e8

Szeinfeld M, Ihmeidan IH, Moser MM et al (1986) Epidural
blood patch: evaluation of the volume and spread of blood
injected into the epidural space. Anesthesiology 64(6):820e2
Franzini A, Messina G, Nazzi V, Mea E, Leone M, Chiapparini L,
Broggi G, Bussone G (2010) Spontaneous intracranial hypoten-
sion syndrome: a novel speculative physiopathological hypothe-
sis and a novel patch method in a series of 28 consecutive
patients. J Neurosurg 112(2):300-306

Friedman DI, Jacobson DM (2002) Diagnostic criteria for idio-
pathic intracranial hypertension. Neurology 59(10):1492-1495
Randhawa S, Van Stavern GP (2008) Idiopathic intracranial
hypertension (pseudotumor cerebri). Curr Opin Ophthalmol
19(6):445-453

. De Simone R, Ranieri A, Bonavita V (2010) Advancement in

idiopathic intracranial hypertension pathogenesis: focus on sinus
venous stenosis. Neurol Sci 31(Suppl 1):S33-S39

Wall M (2008) Idiopathic intracranial hypertension (pseudotumor
cerebri). Curr Neurol Neurosci Rep 8(2):87-93

Parizel PM, Makkat S, Jorens PG et al (2002) Brainstem hem-
orrhage in descending transtentorial herniation (Duret hemor-
rhage). Intensive Care Med 28(1):85e8

Agid R, Farb RI (2006) Neuroimaging in the diagnosis of idio-
pathic intracranial hypertension. Minerva Med 97(4):365-370
Brodsky MC, Vaphiades M (1998) Magnetic resonance imaging
in pseudotumor cerebri. Ophthalmology 105(9):1686-1693



	Treatment of alterations in CSF dynamics
	Abstract
	Intracranial pressure, hypotension, and hypertension: definitions
	Spontaneous intracranial hypotension
	Clinical presentation
	Epidemiolgy
	Neuroimaging
	Treatment

	Idiopathic intracranial hypertension
	Clinical presentation
	Epidemiology
	Pathophysiology
	Diagnosis
	Neuroimaging
	Treatment

	Conflict of interest
	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


