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Mirtazapine for treatment of visual
snow syndrome: A case series with
insights into pathophysiology
and therapy
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Abstract
Background: Patients with visual snow syndrome (VSS) describe tiny flickering dots in the entire visual field resembling
the noise of a poorly adjusted channel of analogue television with additional symptoms. Little is known about the
pathophysiology and therapeutic options for this debilitating condition. Objectives: We present a case series of three
patients with VSS taking mirtazapine, one of the most often prescribed antidepressants, and discuss the utility of anti-
depressants by reviewing our current understanding of pathophysiology and therapy. Results: Mirtazapine has no effect
on VSS, neither positive nor negative. This is in line with the reports from the literature suggested only some beneficial
effects from lamotrigine. Conclusions: Since the pathophysiology of VSS is not fully understood, we still rely on the
reports of individual cases or patient series. This includes not only the positive, but also the negative results to avoid
unnecessary treatment trials. Looking into the literature, antidepressants do not seem to be a solution for the visual
symptoms. So far, best data exists for the anticonvulsant lamotrigine.
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Introduction

The main symptom of visual snow syndrome (VSS) is

visual snow (VS), which patients describe as tiny flickering

dots in the entire visual field resembling the noise of a

poorly adjusted channel of analogue television, that is,

TV-static. Patients have additional visual symptoms

(Table 1) including palinopsia (afterimages), enhanced

entoptic phenomena, such as floaters or blue field phenom-

enon, persistent photophobia, and impaired night-vision

(nyctalopia). After the first publication of clinical criteria

for VSS in 2014,2 both interest in and understanding of the

disease are steadily growing. Still little is known about the

pathophysiology and therapeutic options for this debilitat-

ing condition.

So far, the etiology of VSS is not fully understood. In the

vast majority of patients, no structural cause could be found in

the ophthalmological and neurological examination and the

encephalographic paraclinical tests, visual evoked potentials,

and brain imaging or standard laboratory.3–6 However, occa-

sionally, secondary causes can be identified, such as Creutz-

feldt–Jakob disease or stiff-person syndrome.7,8

Although VSS is of benign character in respect of visual

acuity and visual field, the impact on patients’ live can be

disastrous. Until now, most publications on VSS treatment

options are case reports or case series with only one retro-

spective cohort study.9
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In a previous study of 78 patients, 68 (87%) had a his-

tory of headache with 48 fulfilling migraine criteria (62%).

Eleven (14%) had symptoms of depression according to a

Patient Health Questionnaire (PHQ)-8 above 10 points.2 In

a retrospective analysis of 58 patients, lifetime depression

occurred in 41%, comorbid migraine in 52%.9 One there-

fore might expect that antidepressants would have some

effect on VSS.

Here, we present case report of three patients with VSS

taking mirtazapine, one of the most often prescribed anti-

depressants.10 Mirtazapine has so far not been mentioned

for VSS, and we will discuss its utility in the context of

current opinions on pathophysiology and therapy.

Cases

All three patients had already started mirtazapine prior to

presenting to our study for depression or sleep disturbance.

Although depression was officially diagnosed only in two,

all had a history of depression and two were still showing

symptoms. As part of our clinical routine, all patients are

asked about their current and previous medication for VSS

and other indication. If the patient stated a positive effect

on VSS, we asked in more detail which symptoms had

improved. In addition, we assess whether the symptoms

of the main indication improved; for depression, we use

PHQ-8 for quantification with a score greater than 10 indi-

cating major depression.11

Case 1 was a 28-year-old female suffering from VSS for

2 years and comorbid migraine with aura since puberty.

Besides VS, the patient described floaters, photophobia,

tinnitus, loss of concentration, and irritability. The second

most disturbing after VS was her increased sensitivity to

light in all environments, especially to artificial lights. Mir-

tazapine was taken up to 30 mg, at presentation with 15 mg

for 2 years for sleeping problems. The sleep improved, but

there was no effect on VSS. The patient also suffered from

a depressive syndrome with a PHQ-8 of 20 points although

this was not officially diagnosed. There was no additional

medication or any pharmaceutical trial before.

Case 2 was a 22-year-old female suffering from VSS for

6 years. She did not have migraine. Besides VS, the patient

described floaters, bright flashes, blue field entoptic phe-

nomena with little cells and swirls, nyctalopia, photopho-

bia, tinnitus, and irritability as well as lethargy. After VS,

the patient ranked tinnitus as the second most disturbing

symptom. She additionally had a diagnosis of depression

for 2 years and started taking mirtazapine 30 mg 4 months

ago, without an impact on mood but improved sleep. The

patient still had a PHQ-8 of 15 points. There was an addi-

tional pharmaceutical trial before with St. John’s wort

showing no effect on VSS. There was no other concomitant

medication.

Case 3 was a 34-year-old male suffering from VSS for

19 years. There was no history of migraine. Besides VS, the

patient described palinopsia, floaters, nyctalopia, photo-

phobia, tinnitus, loss of concentration, and irritability as

well as lethargy. Additionally, the patient had the feeling

of derealization, which he ranked as disturbing as VS itself.

He took mirtazapine 30 mg for 8 years because of an initial

depressed mood, showing an impact on mood and accep-

tance but not on VSS. At presentation, the patient did not

suffer from depression as reflected in a PHQ-8 of 9 points.

The patient stated that alcohol consumption could worsen

VSS in intensity. There was no other concomitant

medication.

Discussion

In our case series, mirtazapine was not helpful for the treat-

ment of VSS. As long as we have not fully understood the

pathophysiology of VSS, we will depend mainly on reports

of case series or individual reports, including not only pos-

itive but also negative results.

Mirtazapine has a dual mechanism that affects both

adrenergic �2-receptors (auto- and hetero) and serotonergic

receptors (5-HT2 and 5HT3) resulting in a release of nor-

epinephrine and serotonin. This is also the explanation for

its successful use in depression, being its main but not only

clinical indication besides anxiety and sleeping disorders.

The latter one is mainly distributed by its potent activity as

a strong inverse agonist of the histamine H1 receptor.12,13

The transmitters involved in VSS are so far unknown, but

our data suggest that norepinephrine and serotonin might

not be of particular relevance.

When it is not norepinephrine or serotonin, what could

then be the mechanism behind VSS? There is still no

straight answer, but we will briefly discuss here the current

understanding of pathophysiology and treatment options of

this condition.

Pathophysiology

The key feature of VSS is its stereotypic presentation that

underscores that it is a unique clinical condition.2,14,15 Its

main symptom, VS, that is, persistent visual noise, is not

limited to a specific part of the visual field and clearly does

not follow retinotopy. It rather covers the entire visual field,

Table 1. Visual snow syndrome criteria (ICHD-III A 1.4.6).1

A. Dynamic, continuous, tiny dots across the entire visual field,
persisting for >3 months

B. Additional visual symptoms of at least two of the following
four types:
1. Palinopsia
2. Enhanced entoptic phenomena
3. Photophobia
4. Impaired night vision (nyctalopia)

C. Symptoms are not consistent with typical migraine visual aura
D. Symptoms are not better accounted for by another disorder

ICHD: International Classification of Headache Disorders.
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making it less possible to be caused by migraine aura.2,14,16

More likely, the origin should be located somewhere at or

behind the lateral geniculate nucleus when visual infor-

mation merges from both eyes for the first time.15,17,18

However, the focus in interpreting VSS should not be

solely on the static but also on the syndrome-defining

accompanying symptoms like palinopsia, enhanced

entoptic phenomena, and photophobia that might better

be explained by a more general visual processing deficit

than just by a structural one.2,5,18

A dysfunction of higher order visual processing comes

from the first functional neuroimaging study using

fluorodeoxyglucose–positron emission tomography

(18F-FDG–PET) in 17 VS patients and 17 controls show-

ing hypermetabolism in the right lingual gyrus.19 Electro-

physical studies using visual evoked potentials showed

significantly prolonged N145 latency in 18 patients with

VSS pointing to the visual association cortex,18 with normal

P100 latency and amplitude reflecting a normal functioning

visual pathway anterior to the primary visual cortex. How-

ever, there is also conflicting data suggesting rather involve-

ment of the primary visual cortex than the association cortex

due to loss of habituation of repetitive visual evoked poten-

tials, lowered phosphene thresholds, reduction in gamma-

band power, and a dysfunction in visual tasks specific for

the primary visual cortex but not for the association cor-

tex.20–23 Additionally, there is a more global thinking of

VS being a disorder of sensory processing which might

explain the involvement of other modalities, such as hearing

with highly comorbid tinnitus; or a more localized theory of

thalamocortical dysrhythmia based on an imbalance

between the konio- and magnocellular pathway.17 This dis-

turbance further could be sustained by a cortical trigger, for

example, the discussed cortical hyperexcitability.17,24

Worth to discuss is the model of stochastic resonance

considered by Metzler et al. using the whole VSS in all its

facets, that is, combining common visual and nonvisual

symptoms.1,17,19,25 Briefly, it is based upon the knowledge

that the addition of just a little noise sharpens the sensory

system to better detect low-threshold content, even

between various sensory inputs. Accordingly, this would

explain the involvement of other sensory disturbances, such

as photophobia, tinnitus or entoptic phenomena.25 Impor-

tantly, the suffering from each of these can exceed the

suffering from VS itself. Photophobia, for instance, reaches

the levels in VSS comparable to those of chronic migrai-

neurs during attacks but is present on a continuous basis.26

VSS seems to be tenacious to treat. However, some of

the accompanying visual or nonvisual symptoms might be

better accessible for treatment.

Treatment

So far, there is no reliable treatment for VSS, and to the best

of our knowledge, we derive conclusions from small case

series and experience with migraine aura. Our limited

understanding of the pathophysiology of VSS hinders the

conduction of targeted randomized trials. Further, VSS just

gets newly recognized as an entity on its own, with a grow-

ing interest not only what could be done in the future but

also what has been done unknowingly in the past. Follow-

ing this question, the first data from a retrospective cohort

analysis came from van Dongen et al. who described a

cohort of 58 patients with VSS. Of these, 29 were treated.9

The medication most often tried was lamotrigine being

partially effective in 5 of 26 without a complete remission,

followed by topiramate (partially effective in 1 of 4). Inef-

fective were valproate in seven patients, acetazolamide in

two patients, and flunarizine in one patient. In one case

report, a complete remission was described for valproate.27

Another patient improved by taking lamotrigine. The

authors speculate that this effect might be due to the nor-

malization of an initially decreased habituation of repeti-

tive visual evoked potentials, but an effect of comorbid

migraine cannot be ruled out.20 Other occasional effective

treatments in case reports were baclofen, naproxen, propra-

nolol, sertraline, and verapamil.2,19,28,29

Some patients with VSS do not try pharmacological

treatment as also reflected in the retrospective cohort study

from van Dongen et al.9 This might be due to the lack of

understanding of the mechanism of VSS resulting in poten-

tial concerns about the possible worsening of the symp-

toms. So far, only amitriptyline and topiramate have

reportedly been associated with worsening VSS.19

Lauschke et al. offered a non-pharmaceutical approach

by using tinted lenses mostly in the blue–yellow spectrum

that gave 11 of the 12 patients relief and supports the theory

of thalamocortical dysrhythmia.17

It is interesting that there are nearly no reports on the use

of antidepressants for VSS, considering the impact of VSS

on mood and anxiety. That is even more remarkable in the

context of mirtazapine being one of the most frequently

described antidepressants in Germany in the last years.10

As patients with VSS are often misinterpreted within the

framework of psychogenic disorders, the number should be

even higher. One potential explanation could be that mir-

tazapine was indeed used, but without effect, and thus has

not been judged worth reporting.

Limitations

One limitation is that VSS has not been assessed prior to

starting treatment with mirtazapine, as the medication was

already taken before presenting to us for the first time.

Therefore, some slight improvement might have been over-

seen. Additionally, we depended more on subjective

impression than on objective data as there is so far no

clinical tool to assess VSS symptoms as regards quantity

or quality. Another point is that mirtazapine was taken only

up to 30 mg/day, thus we cannot rule out that higher doses

could be helpful as it is known that mirtazapine shows a

dose-dependent effects, where at higher plasma levels the
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antihistaminic effect decreases while the noradrenergic

effect increases.12

Conclusion

VSS keeps it secrets, and there is still no ideal medical

approach. The best data exist for lamotrigine, which there-

fore could be discussed off-label with patients. Despite

VSS having high impact on patients’ mood, antidepressants

do not seem to be a solution for the visual symptoms. VSS

deserves more attention, and we encourage physicians to

not only present medications helpful but also the ones being

unsuccessful to avoid unnecessary trials in other patients.
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und aktualisierte Auflage. Berlin: Springer, 2018.

14. Schankin CJ, Viana M and Goadsby PJ. Persistent and repe-

titive visual disturbances in migraine: a review. Headache J

Head Face Pain 2017; 57: 1–16.

15. Puledda F, Schankin C, Digre K, et al. Visual snow syndrome:

what we know so far. Cur Opin Neurol 2018; 31: 52–58.

16. Lashley KS. Patterns of cerebral integration indicated by the

scotomas of migraine. Arch NeurPsych 1941; 46: 331–339.

17. Lauschke JL, Plant GT and Fraser CL. Visual snow: A tha-

lamocortical dysrhythmia of the visual pathway? J Clin Neu-

rosci 2016; 28: 123–127.

18. Eren O, Rauschel V, Ruscheweyh R, et al. Evidence of dys-

function in the visual association cortex in visual snow syn-

drome. Ann Neurol 2018; 84: 946–949.

19. Schankin CJ, Maniyar FH, Sprenger T, et al. The relation

between migraine, typical migraine aura and “visual snow”.

Headache 2014; 54: 957–966.

20. Unal-Cevik I and Yildiz FG. Visual snow in migraine with

aura: further characterization by brain imaging,

4 Clinical & Translational Neuroscience

http://www.dmkg.de
http://www.eyeonvision.org
http://www.eyeonvision.org
https://orcid.org/0000-0003-4668-6098
https://orcid.org/0000-0003-4668-6098
https://orcid.org/0000-0003-4668-6098
https://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?%20p=5905249
https://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?%20p=5905249
https://public.ebookcentral.proquest.com/choice/publicfullrecord.aspx?%20p=5905249


electrophysiology, and treatment—case report. Headache J

Head Face Pain 2015; 55: 1436–1441.

21. Yildiz FG, Turkyilmaz U and Unal-Cevik I. The clinical

characteristics and neurophysiological assessments of the

occipital cortex in visual snow syndrome with or without

migraine. Headache J Head Face Pain 2019; 59: 484–494.

22. Luna S, Lai D and Harris A. Antagonistic relationship

between VEP potentiation and gamma power in visual snow

syndrome. Headache J Head Face Pain 2018; 58: 138–144.

23. McKendrick AM, Chan YM, Tien M, et al. Behavioral mea-

sures of cortical hyperexcitability assessed in people who

experience visual snow. Neurology 2017; 88: 1243.

24. Llinás RR, Ribary U, Jeanmonod D, et al. Thalamocortical

dysrhythmia: a neurological and neuropsychiatric syndrome

characterized by magnetoencephalography. Proc Natl Acad

Sci USA 1999; 96: 15222–15227.

25. Metzler AI and Robertson CE. Visual snow syndrome: pro-

posed criteria, clinical implications, and pathophysiology.

Curr Neurol Neurosci Rep 2018; 18: 52.

26. Eren OE, Ruscheweyh R, Straube A, et al. Quantification of

photophobia in visual snow syndrome: a case-control study.

Cephalalgia 2019; 40(4): 393–398.

27. Rothrock JF. Successful treatment of persistent migraine aura

with divalproex sodium. Neurology 1997; 48: 261.

28. Evans RW and Aurora SK. Migraine with persistent visual

aura. Headache J Head Face Pain 2012; 52: 494–501.

29. Liu GT, Schatz NJ, Galetta SL, et al. Persistent positive visual

phenomena in migraine. Neurology 1995; 45: 664–668.

Eren and Schankin 5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


