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Available studies offer only limited guidance on neuroimaging of non-acute head-
ache patients. The aim of this study was to estimate the frequency of significant
intracranial lesions in patients with headache and to determine the clinical vari-
ables helpful in identifying patients with intracranial lesions. All patients aged
≥15 years attending the Neurology Clinic with non-acute headache were included
in the study and followed prospectively. Every patient was investigated by
neuroimaging studies, either computed tomography or magnetic resonance
imaging. Neuroimaging results were classified as ‘significant abnormalities’, ‘non-
significant abnormalities’ or ‘normal’. Significant abnormalities included neoplas-
tic disease, hydrocephalus, vascular malformations, Chiari malformation, large
arachnoid cysts, intracranial haemorrhage, and acute cerebral infarcts.  Consecu-
tive patients (n = 1876; 1243 women and 633 men) were included. Their mean age
was 38 years (range 15–95 years). Neuroimaging studies detected significant
lesions in 22 patients [1.2%, 95% confidence interval (CI) 0.7, 1.8]. The rate of
significant intracranial abnormalities in patients with headache and normal neu-
rological examination was 0.9% (95% CI 0.5, 1.4). The only clinical variable asso-
ciated with a higher probability of intracranial abnormalities was neurological
examination. The proportion of patients with headache and intracranial lesions is
relatively small, but neither neurological examination nor the features in the
clinical history  permit us  to rule  out  such  abnormalities. �Headache, computed
tomography, magnetic resonance imaging, diagnosis 
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Introduction

Headache is a common disorder with many poten-
tial causes. The lifetime prevalence of all types of
headaches varies from 31% to 96% (1, 2). Primary
headache disorders, mainly migraine and tension-
type headache, account for the majority of head-
aches. However, many patients and physicians are
concerned that an intracranial lesion may be respon-
sible for the headache. The main reason for obtaining
a neuroimaging study, whether computed tomogra-
phy (CT) or magnetic resonance imaging (MRI), is to

detect a treatable lesion such as a tumour or a vas-
cular malformation. Neuroimaging may also be
helpful to reassure the patient. Medico-legal con-
cerns and the patient’s request are other reasons that
may also influence the physician’s decision to per-
form a neuroimaging study.

The US Headache Consortium published an evi-
dence-based guideline focused on neuroimaging in
patients with non-acute headache (3). The studies
identified in the review of the medical literature
received a low-quality grade (level IV evidence, in a
ranking of I–IV). This guideline concluded that there
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was not sufficient information to estimate the prob-
ability of important intracranial pathology among
patients with non-migrainous headache and normal
neurological examination, and that comparative
studies between MRI and CT were needed in the
study of patients with non-acute headache.

The healthcare system in Spain offers neurological
care in close vicinity to primary care and free to all
the population. Family physicians are responsible
for referral of patients to specialized care. A previous
epidemiological study in our health area identified
10.6 new patient referrals to the neurologist per 1000
adult population and year (4). Headache was the
most frequent reason for referral, occurring in one
out of three patients.

The objectives of our study were: (i) to estimate
the frequency of significant intracranial lesions in
patients with headache evaluated in primary care
and referred to the neurologist; (ii) to determine the
clinical variables helpful in identifying patients with
intracranial lesions.

Patients and methods

The study was performed in two neurology clinics,
one located in Aranjuez, a town near Madrid with a
population of 85 379, and the other located in Ori-
huela, with a population of 135 000.

From 2000 to 2002, all patients aged ≥15 years
attending the Neurology Clinic with non-acute
headache as their main symptom were included in
the study. Non-acute headache was defined as any
type of headache that had begun at least 4 weeks
before. Patients with facial pain alone and pregnant
women were excluded. Patients with headache were
referred by the family physicians working in the
health area.

Every patient was examined by one of the
staff neurologists and followed up for at least 3
months. The following variables were considered
prospectively:

1 Duration of headache, classified in two groups,
<1 year (new-onset headache), and >1 year
(chronic headache).

2 Intensity of pain, rated as mild or severe. Headache
was considered mild if it was relieved by simple
analgesics such as aspirin or acetaminophen, and
did not impede the patient’s activities, and severe
if it was not relieved by simple analgesics, and
impeded the patient’s activities.

3 Worsening (increasing frequency or intensity over
time) or not.

4 Sex and age

5 Type of headache, according to the operational crite-
ria of the International Headache Society (5).
When the headache did not clearly fit into a
defined type of headache on the first clinical eval-
uation, it was considered as indeterminate.

6 Neurological examination, considered as normal or
abnormal depending on the presence or absence
of neurological signs. Neurological examination
was patient-tailored but it included at least the
following items: funduscopy, eye fields, pupillary
light reaction, eye movements to pursuit on verti-
cal and horizontal gaze, facial sensation and
movements, palate and tongue movements, mus-
cle power of arms and legs, reflexes (biceps, tri-
ceps, supinator, knee, ankle and plantar), light
touch in hand and feet, finger–nose and heel–shin
tests, and gait. Mental status examination was per-
formed if the history suggested a disturbance of
higher function.

Every patient was investigated by neuroimaging
studies, either CT or MRI. The choice between CT
and MRI was made on an individual basis depend-
ing on factors such as cooperation of the patient,
the presence of contraindications to MRI, and wait-
ing lists for the procedures. MRI was performed with
1.5-T imagers. The imaging protocol included stan-
dard sagittal and axial T1-weighted and axial T2-
weighted imaging with 6-mm section thickness. All
CT studies were performed with high-resolution
scanners. The slice thickness was 5 mm in the poste-
rior fossa and 10 mm in the supratentorial cavity.
The choice of contrast medium was made by the
radiologist on an individual basis after reviewing
the unenhanced images. The radiologists who per-
formed the evaluation of CT and MRI studies did
not access the clinical history of the patients,
although they knew their age, sex and the presence
of allergies to contrast. Neuroimaging results were
classified as ‘significant abnormalities’, ‘non-signifi-
cant abnormalities’ or ‘normal’. Significant abnor-
malities included neoplastic disease, hydrocephalus,
vascular malformations (aneurysms, arteriovenous
malformations, dural fistula, cavernous angiomas),
Chiari malformation, large arachnoid cysts, intracra-
nial haemorrhage, and acute cerebral infarcts. MRI
was performed after a normal CT if the patient’s
headache did not respond to treatment. MRI was
also performed in most patients with abnormalities
on CT to improve their diagnosis.

The clinical variables were considered as screen-
ing tests that might predict abnormalities on imag-
ing. The predictive value of the variables was
evaluated by means of likelihood ratios (6). A
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continuous variable, such as age, was compared
using Student’s unpaired t-test. Confidence intervals
were calculated by standard methods.

Results

During the time of the study, 1876 consecutive
patients (1243 women and 633 men) were included.
Their mean age was 38 years (range 15–95 years).
The types of headaches were the following: migraine
(49%), tension-type (35.4%), cluster (1.1%), post-
traumatic (3.7%) and indeterminate (10.8%). One-
third of the patients (629) had new-onset headache
while the other two-thirds (1247) had suffered from
headache for more than 1 year. Neurological exami-
nation was considered normal in most patients
(99.2%).

CT scan was done in 1432 patients and MRI in 580;
136 patients underwent both studies. Neuroimaging
studies detected significant lesions in 22 patients
[1.2%, 95% confidence interval (CI) 0.7, 1.8] (Table 1);
neurological examination was normal in 17. The
diagnoses in these 17 patients were: pituitary ade-
noma (n = 3), large arachnoid cyst (n = 2), meningi-
oma (n = 2), hydrocephalus (n = 2), Chiari type I
malformation, ischaemic stroke, cavernous angioma,

arteriovenous malformation, low-grade astrocy-
toma, brain stem glioma, colloid cyst, posterior fossa
papilloma. Of these 17 patients, eight were treated
surgically: hydrocephalus (n = 2), pituitary ade-
noma, large arachnoid cyst, meningioma, arterio-
venous malformation, colloid cyst and papilloma
(one of each). The rate of significant intracranial
abnormalities in patients with headache and normal
neurological examination was 0.9% (95% CI 0.5, 1.4).
Neuroimaging studies discovered incidental find-
ings in 14 patients (0.75%, 95% CI 0.4, 1.1):; three
pineal cysts, three intracranial lipomas and eight
arachnoid cysts.

The yield of neuroimaging studies was higher in
the group with indeterminate headache (3.7%) than
in the migraine (0.4%) or tension-type headache
(0.8%) groups (Table 2). MRI disclosed significant
lesions in four of the 444 patients who underwent
only MRI (0.9%, 95% CI 0.2, 2.3). CT showed signif-
icant lesions in 19 of 1432 patients (1.3%, 95% CI 0.8,
2.1), but one lesion was not confirmed on MRI. MRI
was performed in 119 patients with normal CT and
it revealed significant lesions in two cases: a small
meningioma, and an acoustic neurinoma. Neurolog-
ical examination in the patient with acoustic neuri-
noma suggested a posterior fossa lesion.

Table 1 Patients with non-acute headache and significant abnormalities on computed tomography/magnetic resonance imaging

Neuroimaging findings Clinical characteristics
Neurological examination
(main finding)

Malignant glioma 54-year-old woman. New-onset headache of indeterminate type Abnormal: bilateral papilloedema
Hydrocephalus 61-year-old man. New-onset headache of indeterminate type Abnormal: decreased attention
Pituitary adenoma 33-year-old man. New-onset common migraine Normal
Pituitary adenoma 60-year-old woman. New-onset headache of indeterminate type Normal
Large arachnoid cyst 52-year-old man. Chronic headache of indeterminate type Normal
Low-grade astrocytoma 24-year-old woman. Chronic tension-type headache Normal
Meningioma 55-year-old woman. New-onset headache of indeterminate type Normal
Acute stroke 57-year-old woman. New-onset headache of indeterminate type Normal
Large arachnoid cyst 29-year-old man. Chronic headache of indeterminate type Normal
Meningioma 72-year-old woman. Chronic tension-type headache Normal
Chiari 36-year-old man. New-onset tension-type headache Normal
Cavernous angioma 30-year-old man. Chronic tension-type headache Normal
Papilloma 24-year-old woman. Chronic headache of indeterminate type Normal
Arteriovenous

malformation
40-year-old man. Common episodic migraine for 6 years Normal

Dural fistula 29-year-old woman. Chronic headache of indeterminate type Abnormal: ipsilateral chemosis
Hydrocephalus 36-year-old woman. Chronic indeterminate headache Normal
Colloid cyst 15-year-old woman. New-onset migrainous headache Normal
Trochleitis 36-year-old woman. New-onset headache of indeterminate type Abnormal: trochlea tenderness
Brain stem glioma 42-year-old woman. Chronic tension-type headache Normal
Acoustic neurinoma 36-year-old woman. Chronic daily indeterminate headache Abnormal: ataxia
Hydrocephalus 26-year-old man. Common episodic migraine for several years Normal
Pituitary adenoma 26-year-old man. Episodic cluster headache for 2 years Normal
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The effectiveness of the clinical evaluation in
detecting intracranial abnormalities was evaluated
by means of likelihood ratios (Table 3). Neurological
examination was the only clinical variable which
significantly increased the likelihood of finding a
relevant lesion. Mean age was slightly higher among
patients with abnormalities on neuroimaging but
without statistical significance (age 40.7 vs. 38;
P = 0.43). Neurological examination was also helpful
in detecting a serious illness even when the neuroim-
aging studies (CT and MRI) were normal. Three
patients with headache were diagnosed with idio-
pathic intracranial hypertension which was sus-
pected from the presence of bilateral papilloedema
in the neurological examination.

Discussion

The appropriate evaluation of the diagnostic utility
of neuroimaging studies in headache requires (7): (i)
a large number of consecutive patients, representa-
tive of the population with this medical problem; (ii)
detailed clinical data; (iii) neuroimaging in all
patients; and (iv) interpretation of neuroimaging
study without knowledge of the clinical data.

All the studies that have analysed the usefulness
of neuroimaging in headache had several method-
ological flaws. The main one is that they included
only the patients with headache who were referred

for CT or MRI, so there is no information about the
patients who were not scanned and the reason for
not doing so. Another limitation is a referral bias,
since most studies were conducted at tertiary cen-
tres, which can overestimate or underestimate the
rate of intracranial abnormalities.

The rate of significant intracranial abnormalities in
series of patients with chronic headache (not further
defined) ranged between 0 and 3% (8–12). However,
there is no clear consensus about which abnormali-
ties should be considered ‘significant’. The US Head-
ache Consortium considers as significant those
lesions that require further action, such as an acute
stroke, neoplastic disease, hydrocephalus or vascu-
lar malformations (7). Pineal cysts are considered
incidental findings unless they cause aqueductal
obstruction with hydrocephalus. Abnormalities of
the paranasal sinuses are frequently detected on MRI
but they are considered incidental findings unless
there is clinical evidence of rhinosinusitis.

We should also take into account that unexpected
abnormalities are occasionally discovered during
MRI in apparently asymptomatic people. In a series
of 1000 paid asymptomatic volunteers with a mean
age of 30.6 years, MRI disclosed six relevant lesions
(0.6%; 95% CI 0.2, 1.3): aneurysm, cavernous angi-
oma (n = 2) and primary brain neoplasm (n = 3) (13).
However, this population cannot be considered rep-
resentative of the healthy population and may even
include patients who simulate healthiness for a free
evaluation or for financial gain. Another study deter-
mined the prevalence of serious findings unrelated
to stroke on MRI in a population of elderly people
(14) MRI revealed 41 relevant intracranial lesions
among 3672 participants aged 65 and older (1.1%;
95% CI 0.8, 1.5) which included 19 meningiomas, six
pituitary adenomas, five cavernous malformations,
four aneurysms and seven other findings.

We considered as significant those lesions that
would eventually require surgery or another kind of
therapy. The finding of a meningioma may not need
surgery at the time but it deserves follow-up and

Table 3 Likelihood ratios for detecting a significant abnormality on neuroimaging

Variables studied
Normal findings
(N = 1854)

Significant abnormalities
(N = 22)

Likelihood ratio
(95% CI)

Neurological examination (abnormal/normal) 10/1844 5/17 42 (16, 113)
Sex (men/women) 624/1230 9/13 1.2 (0.7, 2)
Intensity (severe/mild) 821/1033 7/15 0.7 (0.4, 1.3)
Worsening (yes/no) 273/1581 2/20 0.6 (0.2, 2.3)
Duration (new-onset/chronic) 620/1234 9/13 1.2 (0.7, 2)

Table 2 Rates of significant abnormalities in patients with 
different types of headache and normal neurological 
examination

Headache diagnosis
Significant
abnormalities

% Rate 
(95% CI)

Migraine 4/920 0.4 (0.1, 1.4)
Tension-type 5/665 0.8 (0.2, 1.7)
Cluster headache 1/20 5 (0.1, 25)
Post-traumatic 0/69 0 (0, 5.2)
Indeterminate 7/188 3.7 (1.5, 7.5)
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may require surgery later on. The yield of neuroim-
aging studies in patients with non-acute headache in
our study was 1.2%. However, since headache is a
common medical problem, it is not unusual for phy-
sicians to treat patients with headache that harbour
potentially relevant intracranial lesions. The ques-
tion is: are we able to determine clinically the patient
who should be scanned and the one who should
not?

The first step in the clinical evaluation of a patient
with headache is the diagnosis of the clinical type of
headache. Migraine and tension-type headaches are
the two most common forms in the clinical setting.
In our study, 84% of the patients were clinically clas-
sified in one of the two groups. In a meta-analysis
(3), the estimated prevalence of significant intracra-
nial abnormalities on neuroimaging in patients with
migraine and normal neurological examination was
0.2%, with an upper 95% confidence limit of 0.6%.
We found four relevant lesions (0.4%), pituitary ade-
noma, hydrocephalus, arteriovenous malformation,
and colloid cyst, among 920 patients with migraine
and normal neurological examination.

So far, only two studies, each including fewer than
50 patients, have analysed the prevalence of intrac-
ranial lesions in patients with tension-type headache
(15, 16). Both studies reported no patient with sig-
nificant intracranial lesions. In our study, the pre-
valence of significant intracranial abnormalities on
neuroimaging in the group of 665 patients with ten-
sion-type headache and normal neurological exami-
nation was 0.8%, with an upper 95% confidence limit
of 1.7%. There have been several case reports linking
cluster headache with intracranial neoplasms (17,
18), but there are no reliable estimates of the preva-
lence of intracranial abnormalities in patients with
cluster headache. We found only one patient with a
pituitary adenoma among 20 patients with cluster
headache. The type of headache was not clearly
determined in 10% of patients at the first visit. The
rate of intracranial abnormalities was relatively high
in this group (3.7%).

The prevalence of asymptomatic aneurysms with
magnetic resonance angiography was 7.0% in a pro-
spective study (19). We did not find any aneurysm
among 580 patients who underwent MRI. The detec-
tion rate of intracranial saccular aneurysms with
MRI was also low in other studies, about 0.1% (13,
14). We foud only one patient with ≥5 mm caudal
descent of the cerebellar tonsils but the headache
was not attributed to Chiari malformation (20). In a
retrospective series of 3498 patients with headache,
only patient was diagnosed with Chiari type I mal-
formation (21).

Are there any features in the history or physical
examination that indicate a higher probability of
finding significant abnormalities on scanning? It is
generally accepted that some situations raise con-
cerns about a serious organic cause for headaches:
new-onset headaches, especially in middle-aged or
elderly patients, progressive headaches, headaches
that interfere with sleep, and headaches precipitated
by exertion, change of position, cough, sneeze, or
strain (22, 23). However, the evidence supporting
these ‘red flags’ is tenuous. The US Headache Con-
sortium stated that ‘evidence is insufficient to make
specific recommendations regarding neuroimaging
in the presence or absence of neurological symp-
toms’ (3). The only variable we found associated
with a higher probability of intracranial abnormali-
ties was neurological examination. The likelihood
ratio of an abnormal neurological examination was
42. On the other hand, neither severe nor progressive
or new-onset headaches were associated with higher
rates of significant intracranial lesions.

There are limited data regarding the relative effec-
tiveness of CT and MRI for detecting significant
lesions. In our study, among 118 patients with nor-
mal neurological examination and normal CT scan,
MRI disclosed only one significant lesion, a small
meningioma that was not treated surgically.

Overall, the proportion of patients with headache
and intracranial lesions is small, but neither the neu-
rological examination nor the features in the clinical
history permit us to rule out such abnormalities.
Moreover, there are other reasons for neuroimaging,
such as reassurance and patient’s quality of life.
Nowadays, most people with headache demand
CT/MRI as an essential part of their medical atten-
tion. Investigative tests may produce positive psy-
chological benefits and improve the symptoms of the
patients independently of other aspects of manage-
ment (24, 25). Future studies in the field of neuroim-
aging in headache should address the impact of
these studies on patient satisfaction and quality of
life.

References

1 Henry P, Michel P, Brochet B, Dartigues JF, Tison S, Sala-
mon R. A nationwide survey of migraine in France: prev-
alence and clinical features in adults. GRIM. Cephalalgia
1992; 12:229–37.

2 Rasmussen BK, Jensen R, Schroll M, Olesen J. Epidemiol-
ogy of headache in a general population – a prevalence
study. J Clin Epidemiol 1991; 44:1147–57.

3 Frishberg BM, Rosenberg JH, Matchar DB, McCrory DC,
Pietrzak MP, Rozen TD, Silberstein SD. Evidenced-based



Neuroimaging in the evaluation of non-acute headache 35

© Blackwell Publishing Ltd Cephalalgia, 2004, 25, 30–35

guidelines in the primary care setting: neuroimaging in
patients with nonacute headache. http://www.aan.com

4 Sempere AP, Mola S, Medrano V, Esguevillas T, Costa C,
Salazar V et al. Epidemiología descriptiva de la asistencia
neurológica ambulatoria en el área Vega Baja (Alicante).
Rev Neurol 2002; 35:822–6.

5 Headache Classification Committee of the International
Headache Society. Classification and diagnostic criteria for
headache disorders, cranial neuralgias and facial pain.
Cephalalgia 1988; 8 (Suppl. 7):1–96.

6 Altman DG, Bland JM. Diagnostic tests 2: predictive val-
ues. Br Med J 1994; 309:102.

7 McCrory DC, Matchar DB, Gray RN, Rosenberg JH, Silber-
stein SD. Evidenced-based guidelines for migraine head-
ache: overview of program description and methodology.
http://www.aan.com

8 Larson EB, Omenn GS, Lewis H. Diagnostic evaluation of
headache. Impact of computerized tomography and cost-
effectiveness. JAMA 1980; 243:359–62.

9 Demaerel P, Boelaert I, Wilms G, Baert AL. The role of
cranial computed tomography in the diagnostic work-up
of headache. Headache 1996; 36:347–8.

10 Dumas MD, Pexman JH, Kreeft JH. Computed tomogra-
phy evaluation of patients with chronic headache. Can
Med Assoc J 1994; 151:1447–52.

11 Akpek S, Arac M, Atilla S, Onal B, Yucel C, Isik S. Cost-
effectiveness of computed tomography in the evaluation
of patients with headache. Headache 1995; 35:228–30.

12 Weingarten S, Kleinman M, Elperin L, Larson EB. The
effectiveness of cerebral imaging in the diagnosis of
chronic headache. Arch Intern Med 1992; 152:2457–62.

13 Katzman GL, Dagher AP, Patronas NJ. Incidental findings
on brain magnetic resonance imaging from 1000 asymp-
tomatic volunteers. JAMA 1999; 282:36–9.

14 Yue NC, Longstreth WT Jr, Elster AD, Jungreis CA, O’Leary
DH, Poirier VC. Clinically serious abnormalities found
incidentally at MR imaging of the brain: data from the
Cardiovascular Health Study. Radiology 1997; 202:41–6.

15 Sargent JD, Lawson RC, Solbach P, Coyne L. Use of CT
scans in an out-patient headache population: an evalua-
tion. Headache 1979; 19:388–90.

16 De Benedettis G, Lorenzetti A, Sina C, Bernasconi V. Mag-
netic resonance imaging in migraine and tension-type
headache. Headache 1995; 35:264–8.

17 Porta-Etessam J, Ramos-Carrasco A, Berbel-Garcia A,
Martinez-Salio A, Benito-Leon J. Clusterlike headache
as first manifestation of a prolactinoma. Headache 2001;
41:723–5.

18 Taub E, Argoff CE, Winterkorn JM, Milhorat TH.
Resolution of chronic cluster headache after resection of a
tentorial meningioma: case report. Neurosurgery 1995;
37:319–21.

19 Kojima M, Nagasawa S, Lee YE, Takeichi Y, Tsuda E,
Mabuchi N. Asymptomatic familial cerebral aneurysms.
Neurosurgery 1998; 43:776–81.

20 Pascual J, Oterino A, Berciano J. Headache in type I Chiari
malformation. Neurology 1992; 42:1519–21.

21 Pascual J, Combarros O, Leno C, Polo JM, Rebollo M,
Berciano J. Distribution of headache by diagnosis as the
reason for neurologic consultation. Med Clin (Barc) 1995;
104:161–4.

22 Swanson JW. Cranial and facial pain. In: Bradley WG,
Daroff RB, Fenichel GM, Marsden CD, editors. Neurology
in clinical practice, 3rd edn. Boston: Butterworth,
2000:285–91.

23 Duarte J, Sempere AP, Delgado JA, Naranjo G, Sevillano
MD, Claveria LE. Headache of recent onset in adults: a
prospective population-based study. Acta Neurol Scand
1996; 94:67–70.

24 Fitzpatrick R, Hopkins A, Harvard-Watts O. Social dimen-
sions of healing: a longitudinal study of outcomes of
medical management of headaches. Soc Sci Med 1983;
17:501–10.

25 Fitzpatrick R. Telling patients there is nothing wrong. Br
Med J 1996; 313:311–2.



<<
  /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 /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 /Average
  /MonoImageResolution 300
  /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 <<
    /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


