Drusen of the Optic Disc
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Optic disc drusen are acellular calcific deposits occurring
in small, crowded optic discs with abnormal vasculature.
Evidence suggests axoplasmic transport alteration and axo-
nal degeneration are involved in disc drusen formation. In
affected patients, the number and size of disc drusen are
highly variable, and the drusen may be visible near the disc
surface or buried within the disc, causing them to appear
as pseudopapilledema. B-scan echography is the most
sensitive method for detecting disc drusen. Most patients
with disc drusen are asymptomatic, but progressive visual
field loss and vascular complications, including anterior
ischemic optic neuropathy and choroidal neovasculariza-
tion, may occur. Optic disc drusen have no established
effective treatment. Diagnosing disc drusen correctly is
important to avoid unnecessary work-up and to avoid
overlooking potential serious conditions such as true pap-
illedema. Disc drusen patients with more-than-expected
visual field defects or progressive visual loss should have
work-up to exclude other causes.

Introduction

Drusen of the optic nerve head are acellular calcific deposits
first described histologically by Muller [1] in 1858. The word
drusen is the plural form of a German word used for incrus-
tations of small crystals or metals in the spaces inside a rock.
Optic disc drusen often occur bilaterally in small, crowded
optic nerve heads. When optic disc drusen are on the optic
disc surface they can easily be visualized as refractile, beige,
rounded deposits embedded within the substance of the optic
nerve. However, when optic disc drusen are buried within
the optic nerve head, the optic disc appearance is variable,
ranging from near normal to optic disc edema. Diagnosing
optic disc drusen correctly is important to avoid unnecessary
work-up and to avoid missing potentially serious conditions.
For instance, differentiating pseudo disc edema caused by

optic nerve drusen from papilledema caused by increased
intracranial pressure is critical. However, having optic nerve
drusen does not preclude the development of other disorders
such as papilledema.

Pathogenesis

Histologically, optic disc drusen are basophilic, calci-
fied acellular bodies that contain mucopolysaccharides,
amino acids, DNA, RNA, and iron [2]. Most disc dru-
sen are located anterior to the lamina cribosa and behind
the Bruch’s membrane. In rare instances, disc drusen are
found posteriorly to the lamina cribosa or anteriorly pro-
truding into the vitreous.

Evidence suggests optic disc drusen are related to the
axoplasmic transport alteration and axonal degeneration
of optic nerve fibers [3,4]. Optic disc drusen occur in
small, crowded optic nerve heads. Congenitally abnormal
disc vasculature, such as abnormal branching pattern,
presence of relatively large blood vessels connecting the
superficial and deep disc circulations, and increased disc
capillarity, may contribute to drusen formation by allow-
ing transudation of plasma proteins that in turn serve
as a nidus for the deposition of extracellular materials
[5]. Abnormal axonal metabolism related to abnormal
vasculature and possibly a narrow scleral canal lead to
intracellular mitochondrial calcification. Some axons rup-
ture and mitochondria are extruded into the extracellular
space. Calcium is deposited heavily in the extracellular
mitochondria. Small calcified microbodies are produced
and serve as nidi for further calcium deposition, leading
to drusen formation. The scleral canal areas in disc dru-
sen eyes as measured by optical coherence tomography
(OCT) are not smaller than in control eyes, and narrow
scleral canals as an etiologic factor in the pathogenesis of
disc drusen requires further investigation [6e].

Clinical Presentation

Most people with optic disc drusen have no symptoms.
Symptomatic patients usually present with transient
visual obscuration or chronic insidious visual loss from
visual field defects. A less frequent symptom is acute
visual loss. Most cases of optic disc drusen are found on
routine eye examinations.
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The prevalence of optic disc drusen in adult autopsy
eyes is near 2% [7]. The prevalence of clinically diag-
nosed optic disc drusen is much lower because small
surface drusen and buried drusen are easily missed or
not detectable on examination, and diagnostic testing
of drusen is typically performed only in those who are
suspected of having optic drusen. Given the high preva-
lence of optic disc drusen in autopsy eyes, only a small
portion of people with disc drusen develop visual symp-
toms. In addition, optic disc drusen are more common in
whites than in blacks because optic disc drusen occur in
small optic discs and blacks generally have larger discs.
Familial cases of optic drusen have been reported and
are likely related to the inheritance of small optic discs
with abnormal vasculature [8].

Disc drusen develop in childhood and progress
throughout adulthood. Visible optic disc drusen in chil-
dren in the first decade of life are rare. Longitudinal
reports have demonstrated the development from small
elevated optic discs in the first decade of life with subse-
quent progression to visible drusen [9]. Optic disc drusen
occur more often in female patients than male patients
and are bilateral in 65% to 90% of cases [10,11].

Most optic disc drusen cases are not associated with
any ocular or systemic conditions. However, several
conditions are associated with a higher occurrence of
optic disc drusen, including retinitis pigmentosa, pseu-
doxanthoma elasticum, and angioid streaks [7]. Optic
disc drusen associated with retinitis pigmentosa are
likely related to retinal ganglion cell axonal degenera-
tion secondarily to the retinal degenerative process. Both
angioid streaks and pseudoxanthoma elasticum are rare
disorders. Optic disc drusen are reported in 5% to 21%
of patients with angioid streaks. Optic disc drusen are
more common in pseudoxanthoma elasticum because a
majority of affected patients with pseudoxanthoma elas-
ticum have angioid streaks [12,13].

Clinical Findings

Visual acuity is generally preserved in optic disc drusen,
although marked impairment occurs in severe cases. Severe
visual acuity loss is typically preceded by progressive severe
visual field constriction [14].

Visual field defects from nerve fiber loss are the charac-
teristic feature of visual loss from optic disc drusen. Most
children and adults with disc drusen have minimal or no
visual field defects. However, visual field deficits are com-
monly detectable in the second decade of life in patients
with pseudopapilledema due to optic disc drusen [15]. In
adults with clinically diagnosed disc drusen, progression
of visual field defects occurs with age but is generally mild
[16¢]. Compared with eyes with buried drusen, eyes with
visible drusen are more likely to have visual field defects
[17-19]. Eyes with buried disc drusen usually do not have
visual field defects and have normal average retinal nerve

fiber layer (RNFL) thickness on OCT, although reduced
focal RNFL thickness may occur [20]. Severe visual loss
can occur with disc drusen alone or in conjunction with
vascular insufficiency, including anterior ischemic optic
neuropathy and retinal vascular occlusion [21].

In patients with disc drusen, the number and size of
superficial and buried drusen are highly variable. Although
superficial disc drusen are visible with direct ophthalmos-
copy, a careful stereoscopic examination of the optic disc
using the slitlamp biomicroscope and funduscopic lenses
will provide a three-dimensional assessment of the number
and size of the drusen. Optic disc with drusen are typically
small and crowded and often accompanied by irregular
vascular pattern. Cilioretinal arteries and retinal choroidal
venous collaterals (ie, optociliarry shunts) occur more fre-
quent in disc drusen [22-24]. In discs with visible drusen,
the disc may have a lumpy appearance or appear swollen
(Fig. 1). The appearance of discs with buried drusen ranges
from near normal to pseudopapilledema (Fig. 1). Compared
with pseudopapilledema from disc drusen, true papilledema
from increased intracranial hypertension tend to have more
exudates, hyperemia, hemorrhages, venous congestion, cot-
ton wool spots, and peripapillary circumferential subretinal
fluid lines (Patton’s lines). However, clinically distinguishing
pseudopapilledema from true papilledema can be difficult,
making further diagnostic testing necessary.

Diagnostic Testing

Diagnostic testing is critical in detecting and evaluating
the severity of disc drusen, particularly in cases in which
optic disc drusen are not visible on examination. B-scan
echography is the preferred diagnostic method for detect-
ing disc drusen and is more reliable compared with both
CT and autofluorescence performed with preinjection
photography for fluorescein angiography [25]. The cal-
cified disc drusen appear as rounded shadows with high
reflectivity on B-scan echography, and larger drusen are
readily detectable. For smaller drusen, the expertise and
experience of the echographer become more important.

Although CT helps to exclude diagnosis of an intra-
cranial mass lesion and is superior to ophthalmoscopy
in detecting buried disc drusen, it is not as sensitive in
detecting disc drusen compared with echography because
of its resolution limitation. In addition, variability in axial
CT slice positioning of the optic nerve heads reduces the
ability of CT to detect small disc drusen.

Optic disc drusen are autofluorescent and glow vis-
ibly when viewed through the fundus camera with the
fluorescein angiography filters before fluorescein injec-
tion. Autofluorescence photography is more sensitive in
detecting disc drusen than ophthalmoscopy and can also
be used to confirm visible drusen, but it is not as sensitive
as echography in detecting drusen. On fluorescein angiog-
raphy, both discs with papilledema and discs with drusen
are hyperfluorescent, although discs with drusen have
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Figure 1. Optic discs with drusen of two asymptomatic patients with normal visual acuity and visual fields. A and B, Optic disc appearance
of the right eye and left eye of a 65-year-old woman; multiple surface optic drusen are present. C and D, Optic disc appearance of the right
eye and left eye of a 46-year-old woman with pseudopapilledema from buried optic disc drusen diagnosed by ultrasound.

uneven hyperfluorescence [26]. However, this distinction
is possible only when each stage of the angiogram is care-
fully studied and should not be used as a reason to not
obtain neuroimaging.

OCT is a sensitive and early indicator of RNFL thin-
ning in disc drusen, and RNFL thinning is associated
with increased numbers of clinically visible disc drusen
[27,28]. In eyes with visible disc drusen, RNFL thinning
progression is very slow, similar to the slow progression of
visual field defects [29]. RNFL thinning as measured by
scanning laser polarimetry also correlates well with func-
tional loss in eyes with disc drusen but is not correlated
to the clinical visibility of disc drusen [30]. In addition,
measurements of RNFL thickness by OCT may aid in the
diagnosis of other concomitant optic neuropathies such
as glaucoma, where glaucomatous cupping may not be
apparent because of disc drusen [31].

Complications

Vascular complications of optic disc drusen include optic
disc and retinal hemorrhage, anterior ischemic optic neu-
ropathy (AION), central retinal artery occlusion (CRAO),
central retinal vein occlusion, and peripapillary choroidal
neovascularization. Possible mechanisms include com-
pressive effects of disc drusen on blood vessels causing
mechanical interruption in vascular integrity, vascular
congestion, or ischemia. Optic nerve retinal fiber hem-
orrhages and deeper hemorrhages on the optic disc and
peripapillary region are found in up to 10% of eyes with
disc drusen [24,32,33]. The hemorrhages are usually
found incidentally and rarely produce symptoms.

Optic discs with drusen are at high risk for AION.
AION not related to giant cell arteritis (nonarteritic
AION) occurs more frequently in small optic nerve heads.
In general, optic discs with drusen are even smaller than
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the affected and fellow discs of patients with nonarteritic
AION [34]. Compared with patients with nonarteritic
AION without disc drusen, patients with optic disc dru-
sen and nonarteritic AION are younger and more likely to
report preceding episodes of transient visual obscuration
and have a more favorable visual outcome [35]. Prevalence
of vascular risk factors (eg, hypertension, diabetes), pat-
tern of visual field loss, and occurrence of a subsequent
AION in the fellow eye are similar between patients with
nonarteritic AION with and without disc drusen.

Compared with CRAO in general, CRAO associated
with disc drusen occurs most often in younger people. In
addition, CRAO with disc drusen often occurs in the pres-
ence of other factors such as migraines, high altitude, and
oral contraceptives [36,37]. Central retinal vein occlusion
is also associated with disc drusen and is related to the
compressive effect of drusen in reducing venous flow and
increasing turbulence [5].

Peripapillary choroidal neovascular membranes associ-
ated with optic disc drusen cause subretinal hemorrhages and
generally have a good prognosis for visual acuity, although
severe visual loss may occur [33,38]. Small nonprogressive
neovascular membranes are observed, and laser coagulation
should be considered for progressive choroidal neovascular
membranes, particularly if the macula is threatened [39,40].

Treatments

No established effective treatment is available for optic disc
drusen. Reports of therapy with radial optic neurotomy
and optic nerve sheath decompression are controversial and
consist of cases that are not supported by definitive stud-
ies [41,42]. Surgical removal of large, superficial optic disc
drusen is also controversial and can reduce vision [43].

Pitfalls

When optic disc drusen are buried, the optic discs may
appear swollen, requiring B-scan echography to make the
diagnosis. If ocular echography is not readily available,
CT may be helpful but it has lower sensitivity and may
miss small drusen. In many cases of buried optic disc dru-
sen, it is difficult to distinguish pseudopapilledema from
true papilledema based on funduscopic examination. Even
in cases of visible superficial optic drusen, the patient may
also have superimposed true papilledema because of con-
ditions such as intracranial mass or idiopathic intracranial
hypertension. In addition, the small optic discs with dru-
sen may mask glaucomatous cupping, and crowded optic
discs may be more susceptible to glaucomatous damage
compared with larger discs [44].

Conclusions
Optic disc drusen are caused by axonal degeneration, but
the condition generally carries a favorable prognosis. Disc

drusen is an important cause of optic disc abnormalities
including pseudopapilledema. Although no established
treatment is available, correctly diagnosing optic disc dru-
sen provides prognosis and avoids unnecessary work-up.
Disc drusen patients with visual field defects out of propor-
tion to the amount of drusen or those with relatively more
rapid progressive visual loss than expected from drusen
should have proper work-up to exclude other causes.

Acknowledgment
Supported by Hope for Vision and Research to Prevent
Blindness.

Disclosures
No potential conflicts of interest relevant to this article
were reported.

References and Recommended Reading
Papers of particular interest, published recently,
have been highlighted as:

o Of importance
oo Of major importance
1. Miiller H: Beitrage zur Ophthalmologie. Albrecht von

Graefes Arch Klin Ophthalmol 1858, 4:1-40.

2. Friedman AH, Beckerman B, Gold DH, et al.: Drusen of the
optic disc. Surv Ophthalmol 1977, 21:373-390.

3. Spencer WH: XXXIV Edward Jackson Memorial Lecture:
drusen of the optic disc and aberrant axoplasmic transport.
Ophthalmology 1978, 85:21-38.

4. Tso MO: Pathology and pathogenesis of drusen of the optic
nerve head. Ophthalmology 1981, 88:1066-1080.

5. Sacks JG, O’Grady RB, Choromokos E, et al.: The pathogen-
esis of optic nerve drusen. A hypothesis. Arch Ophthalmol
1977, 95:425-428.

6.0 Floyd MS, Katz BJ, Digre KB: Measurement of the scleral
canal using optical coherence tomography in patients with
optic nerve drusen. Am | Ophthalmol 2005, 139:664-669

This article found the scleral canals as measured by OCT were not

narrowed in patients with optic nerve drusen.

7. Friedman AH, Gartner S, Modi SS: Drusen of the optic
disc. A retrospective study in cadaver eyes. Br | Ophthalmol
1975, 59:413-421.

8. Antcliff RJ, Spalton DJ: Are optic disc drusen inherited?
Ophthalmology 1999, 106:1278-1281.
9. Spencer TS, Katz BJ, Weber SW, et al.: Progression from

anomalous optic discs to visible optic disc drusen.
J Neuroophthalmol 2004, 24:297-298.

10. Boldt HC, Byrne SF, DiBernardo C: Echographic evaluation of
optic disc drusen. | Clin Neuroophthalmol 1991, 11:85-91.

11. Kiegler HR: Comparison of functional findings with results
of standardized echography of the optic nerve in optic disk
drusen [German]. Wien Klin Wochenschr 1995, 107:651-653.

12.  Mansour AM: Is there an association between optic
disc drusen and angioid streaks? Graefes Arch Clin Exp
Ophthalmol 1992, 230:595-596.

13.  Pierro L, Brancato R, Minicucci M, et al.: Echographic
diagnosis of drusen of the optic nerve head in patients with
angioid streaks. Ophthalmologica 1994, 208:239-242.

14.  Beck RW, Corbett JJ, Thompson HS, et al.: Decreased
visual acuity from optic disc drusen. Arch Ophthalmol
1985, 103:1155-1159.



408

Neuro-ophthalmology

15.

16.¢

Hoover DL, Robb RM, Petersen RA: Optic disc drusen in
children. | Pediatr Ophthalmol Strabismus 1988, 25:191-195.
Lee AG, Zimmerman MB: The rate of visual field loss

in optic nerve head drusen. Am | Ophthalmol 2005,
139:1062-1066.

This is a recent retrospective study of visual field progression in
patients with optic disc drusen demonstrating generally slow visual
field progression in most optic disc drusen.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mustonen E, Nieminen H: Optic disc drusen—a photo-
graphic study. II. Retinal nerve fibre layer photography.
Acta Ophthalmol (Copenh) 1982, 60:859-872.

Savino PJ, Glaser JS, Rosenberg MA: A clinical analysis of
pseudopapilledema. II. Visual field defects. Arch Ophthalmol
1979, 97:71-75.

Wilkins JM, Pomeranz HD: Visual manifestations of visible
and buried optic disc drusen. | Neuroophthalmol 2004,
24:125-129.

Katz BJ, Pomeranz HD: Visual field defects and retinal
nerve fiber layer defects in eyes with buried optic nerve
drusen. Am | Ophthalmol 2006, 141:248-253.

Gittinger JW Jr, Lessell S,. Bondar RL: Ischemic optic
neuropathy associated with optic disc drusen. | Clin
Neuroophthalmol 1984, 4:79-84.

Erkkila H: The central vascular pattern of the eyeground
in children with drusen of the optic disk. Albrecht Von
Graefes Arch Klin Exp Ophthalmol 1976, 199:1-10.
Mustonen E: Pseudopapilloedema with and without verified
optic disc drusen. A clinical analysis I. Acta Ophthalmol
(Copenb) 1983, 61:1037-1056.

Borruat FX, Sanders MD: Vascular anomalies and com-
plications of optic nerve drusen [German]. Klin Monatsbl
Augenbeilkd 1996, 208:294-296.

Kurz-Levin MM, Landau K: A comparison of imaging
techniques for diagnosing drusen of the optic nerve head.
Arch Ophthalmol 1999, 117:1045-1049.

Cartlidge NE, Ng RC, Tilley PJ: Dilemma of the swollen
optic disc: a fluorescein retinal angiography study. Br |
Ophthalmol 1977, 61:385-389.

Bernardczyk-Meller J, Wasilewicz R, Pecold-Stepniewska
H, et al.: OCT and PVEP examination in eyes with visible
idiopathic optic disc drusen [German]. Klin Monatsbl
Augenbeilkd 2006, 223:993-996.

Roh S, Noecker R], Schuman JS, et al.: Effect of optic nerve
head drusen on nerve fiber layer thickness. Ophthalmology
1998, 105:878-885.

Ocakoglu O, Ustundag C, Koyluoglu N, et al.: Long term
follow-up of retinal nerve fiber layer thickness in eyes with
optic nerve head drusen. Curr Eye Res 2003, 26:277-280.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Mistlberger A, Sitte S, Hommer A, et al.: Scanning laser
polarimetry (SLP) for optic nerve head drusen.

Int Ophthalmol 2001, 23:233-237.

Roh S, Noecker RJ, Schuman JS: Evaluation of coexisting
optic nerve head drusen and glaucoma with optical coher-
ence tomography. Ophthalmology 1997, 104:1138-1144.
Rosenberg MA, Savino PJ, Glaser JS: A clinical analysis of
pseudopapilledema. I. Population, laterality, acuity, refrac-
tive error, ophthalmoscopic characteristics, and coincident
disease. Arch Ophthalmol 1979, 97:65-70.

Harris M]J, Fine SL, Owens SL: Hemorrhagic complications
of optic nerve drusen. Am | Ophthalmol 1981, 92:70-76.
Jonas JB, Gusek GC, Naumann GO: Anterior ischemic
optic neuropathy: nonarteritic form in small and giant cell
arteritis in normal sized optic discs. Int Ophthalmol 1988,
12:119-125.

Purvin V, King R, Kawasaki A, et al.: Anterior ischemic
optic neuropathy in eyes with optic disc drusen. Arch
Ophthalmol 2004, 122:48-53.

Newman NJ, Lessell S, Brandt EM: Bilateral central
retinal artery occlusions, disk drusen, and migraine. Am |
Ophthalmol 1989, 107:236-240.

Uehara M, Inomata H, Yamana Y, et al.: Optic disk drusen
with central retinal artery occlusion. Jpn | Ophthalmol
1982, 26:10-17.

Saudax E, Martin-Beuzart S, Lesure P, et al.: Submacular
neovascular membrane and drusen of the optic disk. J Fr
Ophtalmol [French] 1990, 13:219-222.

Wise GN, Henkind P, Alterman M: Optic disc drusen

and subretinal hemorrhage. Trans Am Acad Ophthalmol
Otolaryngol 1974, 78:0P212-219.

Delyfer MN, Rougier MB, Fourmaux E, et al.: Laser
photocoagulation for choroidal neovascular membrane
associated with optic disc drusen. Acta Ophthalmol Scand
2004, 82:236-238.

Haritoglou C, Prieglinger SG, Grueterich M, et al.:
Radial optic neurotomy for the treatment of acute func-
tional impairment associated with optic nerve drusen.
Br ] Ophthalmol 2005, 89:779-780.

Jiraskova N, Rozsival P: Decompression of the optic nerve
sheath—results in the first 37 operated eyes. Cesk Slov
Oftalmol [Czech] 1996, 52:297-307.

Kapur R, Pulido JS, Abraham JL, et al.: Histologic findings
after surgical excision of optic nerve head drusen. Retina
2008, 28:143-146.

Samples JR, van Buskirk M, Shults WT, et al.: Optic

nerve head drusen and glaucoma. Arch Ophthalmol 1985,
103:1678-1680.




<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


