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Abstract

Purpose: The aim of the study was to describe a case of diabetic macular ischemia developing
reperfusion without any treatment involved. Observations: A 35-year-old diabetic lady with
well-controlled blood glucose who complained about visual impairment in the left eye. When
first seen, she had paramacular retinal nonperfusion on angiographic imaging, together with
retinal thinning and intraretinal microvascular abnormalities. Marked reversal of the retinal
perfusion occurred within 7 months. Some original nonperfusion areas were reperfused with
nearly normal capillary, while some showed revascularized with intraretinal microvascular
abnormalities. Conclusion and Importance: There were rare reports that diabetic macular
nonperfusion areas could be reperfused spontaneously by revascularization. Our case presents
an uncommon result of nonperfusion areas with the process being well captured by fundus
fluorescein angiography and optic coherence tomography angiography.
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Introduction

Diabetic retinopathy (DR) is the leading cause of blindness in the global working-age
population [1]. Progression of retinal capillary nonperfusion plays an important role in its
pathophysiology process, which may lead to macular ischemia and then irreversible visual
impairment, and retinal neovascularization and fibrovascular proliferation by overexpression
of angiogenic factors [2, 3]. It is generally accepted that occlusion of retinal capillaries is
progressive and irreversible, and that it needs retinal laser photocoagulation to prevent its
progression. Although there previously have been reports of spontaneous reperfusion of
nonperfusion areas (NPAs) in DR patients [4], of which the process and morphological
characteristics remain unclear due to the limitation of fundus fluorescein angiography (FFA).
We report a case of proliferative DR with retinal capillary NPAs in the macular. The patient
had received pan-retinal photocoagulation (PRP) before visiting our clinic. At her first visit to
our clinic, she received local supplementary laser photocoagulation for retinal neo-
vascularization but received no intervention to the macular area. Seven months later, FFA and
optic coherence tomography angiography (OCTA) showed almost complete reperfusion of
capillary beds in the NPAs.

Case Report

A 35-year-old lady, known case of diabetes mellitus for half a year, visited our retinal
clinic on November 16th, 2019, complaining about visual impairment in her left eye (0S) for
half a year. She has been well treated with oral hypoglycemic medication, and her hemoglobin
Alcwas tested as 6.1% and received PRP in both eyes 2 months ago. At presentation, her lens-
corrected visual acuity (LCVA) was 20/50 in the left eye. Clinical examinations showed the
normal anterior segment. Dilated fundus examination revealed proliferative DR changes after
PRP without macular edema (shown in Fig. 1a, i). FFA (Spectralis HRA + OCT; Heidelberg
Engineering, Heidelberg, Germany) confirmed the clinical diagnosis with new vessels noted
superotemporal to the disc (shown in Fig. 1b, c). Angiography also revealed capillary NPAs
close to the superotemporal foveal avascular zone (shown in Fig. 1d, g), where OCTA
(Optovue, USA) correspondingly detected obliteration of both the superficial and deep
capillary bed with thinner inner retinal thickness. And beyond this, OCTA demonstrated a
better ability to elaborate the NPAs and the scattered plots of NPAs can be seen throughout
the macula (shown in Fig. 1e, f, h, i). Laser photocoagulation was administered due to retinal
neovascularization, but no other intervention therapy, except for oral compound xue-
shuantong capsule (a Chinese patent medicine) and calcium dobesilate, was given. Two
months following the laser treatment, her LCVA in the left eye increased to 20/20, and OCTA
showed a remarkable improvement in retinal perfusion in the areas of previously docu-
mented NPAs (shown in Fig. 2). Due to COV-19 in early 2020, the patient had been absent
from our clinic until 9th June 2020. When she showed up, although her LCVA was stable to 0.7,
FFA and OCTA both confirmed that almost all the NPAs were reperfused to nearly normal
status, even in the NPA with thinner inner retina (shown in Fig. 3). Meanwhile, her he-
moglobin Alc was tested as 5.6%. During the period of her absence from our clinic, she did not
receive any intervention treatment other than oral hypoglycemic medication and calcium
dobesilate. Her final visit was on 4th April 2021, when En-Face OCTA showed that all the
macular perfused well, and the NPA with thinner inner retina got much better vascularized
(shown in Fig. 4).
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Fig. 1. Results of the patient’s initial fundus examination, including color fundus photography (a), fluo-
rescein angiogram (b, ), En-Face OCTA (d, f), and B-scan OCTA (g, i). d Showing the superficial plexus.
e Showing the deep plexus. f Showing the whole plexus of retina, and highlighting artery (red), vein
(blue), IRMA (magenta), and NPAs (green), whose extent surpasses that shown in c¢. g Showing the
B-scan through the NPA with thinner inner retina that is corresponding to the line in d (green arrow).
h Showing the B-scan through the NPA without retinal thinning that is corresponding to the line in
e (green arrow). i Showing the B-scan through the macular foveola.

Discussion

The reperfusion of the occluded capillaries bed in the retina of patients with DR has been
previously reported [4-7]. Generally, their reperfusions were confirmed by FFA. Although FFA
has long been taken as the gold standard for evaluating the retinal microvasculature in DR, its
characters of two-dimensional imaging and pathological dye leakage hinder it from further
understanding the retinal microcirculation. OCTA is characterized by non-invasive, depth-
resolved imaging, which can show more details of retinal microvasculature and can be helpful
in DR to examine the micro-vasculopathy [8]. This case demonstrates the reperfusion of NPAs
by FFA and OCTA with different ability of showing the extent of NPAs. The NPA confirmed by
FFA showed thinner inner retina on B-scan of OCT, and its reperfusion was done in about 7
months, while the NPAs detected by OCTA outside the extent shown by FFA have normal
retinal structure and thickness on B-scan of OCT, and the reperfusions were done in less than
2 months. In view of the understanding that the vasculature detected by FFA is the result of
fluorescein filling, while the essence of OCTA is to visualize vasculature by detecting motion
contrast of high-speed erythrocyte flow [8], we noticed that there are two types of NPA: NPA
without retinal thinning, which can be detected only by OCTA, and NPA with thinner inner
retina, which can be detected by FFA. NPA without retinal thinning may be the early stage of
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Fig. 2. The patient’s color fundus photograph (a) and En-Face OCTA (b) at her first follow-up. b Showing
the whole plexus of retina, where most of the NPAs have been reperfused. ¢ Showing the whole plexus of
retina, and highlighting artery (red), vein (blue), IRMA growing into the NPA (magenta), NPAs (green),
and reperfused NPAs (yellow rectangular frame).

Fig. 3. Results of the patient’s FFA and OCTA at her visit on June 9, 2020, which demonstrate almost all the
NPAs were reperfused. a-c FFA, showing the NPA reperfused. d, g Showing the reperfused NPA (whole
plexus of retina/En-Face, green arrow) with thinner inner retina (B-scan, green arrow). e, f, h, i Showing
the reperfused NPA (whole plexus/En-Face, yellow arrow) with normal retina (B-scan, yellow arrow)
and highlighting the reduced NPA (green).

NPA that is possible to reverse and restore perfusion. At this stage, the capillary bed may be
not completely closed, and the capillaries, still with very slow blood flow, did not completely
lose their function, while the retina corresponding to the NPA retain nearly normal on
structural OCT. NPA with thinner inner retina may be the late stage of NPA, of which the
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Fig. 4. The patient’s color fundus photograph (a) and En-Face OCTA (b, c) at her final follow-up.
b Showing the whole plexus of retina, where all the macular perfused well, and the NPA with thinner
inner retina got much better vascularized. ¢ Showing the whole plexus of retina, and highlighting the
further reduced NPA (green).

capillaries become acellular and non-functional, and the retina corresponding to it become
thinner or atrophic.

The mechanism of NPA reperfusion is still unclear. It has been reported that the
reperfusion can occur in relatively small areas coincidental to the cotton-wool spots, can also
occur following retinal photocoagulation or anti-vascular endothelial growth factor therapy,
and can occur spontaneously [4, 6, 7, 9]. In this case, the patient received local laser treatment
for NV, which covered only a small area outside the areas of NPA reperfusion during her first
visit. The patient also took oral calcium dobesilate in the period, which was believed beneficial
to suppress oxidative stress, stabilize the blood retinal barrier, and decrease capillary per-
meability [10]; however, no previous study showed that calcium dobesilate had ability to
reverse NPA in DR. We speculated that NPA reperfusion may be the result of self-repairing
mainly caused by well-controlled diabetes mellitus.

It is well accepted that there are two patterns of reperfusion, namely recanalization and
intraretinal neovascularization [11]. According to FFA, Takahashi defined recanalization as
that reperfused vessels simulate the normal vascular pattern, and intra-retinal neo-
vascularization as that reperfused vessels show an abnormal vascular pattern [4]. In the case
we reported here, all the reperfused NPAs showed a nearly normal vascular pattern; however,
the reperfusion was obviously not a reflow of the obstructed capillaries or the recanalization
since the intraretinal microvascular abnormalities (IRMA) were found in both the NPAs
without retinal thinning and the NPA with thinner retina before reperfusion (shown in
Fig. 1f).

IRMA is characterized as dilated, tortuous intra-retinal vascular loops that are not
consistent with the natural distribution of normal capillaries, in which blood flow does not
breach the inner limiting membrane on the OCTA B-scan [11]. This case demonstrated that the
IRMAs can be initiated from both the venules and arterioles (shown in Fig. 1f), then slowly
grew into the NPAs (shown in Fig. 2c), and later formed new capillary networks (shown in
Fig. 3f and Fig. 4b) by remodeling branches, vascular calibers, and decreasing in convolution
of vessels. Therefore, the IRMAs played an important role in the NPA reperfusion of this case.

Conclusion

The case demonstrates that there are two types of capillary NPAs, namely NPA without
retinal thinning and NPA with thinner retina, and the case further strengthens the fact that
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capillary bed occlusion in DR is not irreversible, and IRMA plays an important role in the NPA
reperfusion.

Statement of Ethics

Written informed consent was obtained from the patient for publication, including the
details of the medical case and imaging photographs, which has been submitted to the
supplementary file. Our study is a retrospective, accidental finding. According to the criterion
of the Beijing Tongren Hospital Ethics Committee, a retrospective study has no need to get the
approval.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

Our study has no funding support.

Author Contributions

All the authors attest that they meet the current ICMJE criteria for authorship and agree to
be accountable for all aspects of the work in ensuring that questions related to the accuracy or
integrity of any part of the work are appropriately investigated and resolved, while each of
them has main work as the followings. Yibin Li: conception or design of the work, manuscript
revising, and final approval of the version. Simeng Hou: data analysis and interpretation of
data and drafting manuscript. Yuanyuan Xiao: analysis and interpretation of data.

Data Availability Statement

The original data has been linked to the website: https://zenodo.org/record/6330884#.
YiOMIPmTaNg. DOI: 10.5281/zenodo.6330884.

References

1 Wong TY, Sabanayagam C. The war on diabetic retinopathy: where are we now? Asia Pac ] Ophthalmol. 2019;
8(6):448-56.

2 Kusuhara S, Fukushima Y, Ogura S, Inoue N, Uemura A. Pathophysiology of diabetic retinopathy: the old and the
new. Diabetes Metab J. 2018;42(5):364-76.

3 Sim DA, Keane PA, Zarranz-Ventura ], Fung S, Powner MB, Platteau E, et al. The effects of macular ischemia on
visual acuity in diabetic retinopathy. Invest Ophthalmol Vis Sci. 2013;54(3):2353-60.

4 Takahashi K, Kishi S, Muraoka K, Shimizu K. Reperfusion of occluded capillary beds in diabetic retinopathy. Am
] Ophthalmol. 1998;126(6):791-7.

5 Yamana Y, Oka Y, Ohnishi Y, Ishibashi T, Inoguchi T. Reflow of obstructed capillaries in the maculae of
humans with diabetic retinopathy, observed by fluorescein angiography. Br ] Ophthalmol. 1988;72(9):
660-5.

6 Mohan R, Kohner EM. Retinal revascularisation in diabetic retinopathy. Br ] Ophthalmol. 1986;70(2):114-7.

I
Kargers<

823


https://zenodo.org/record/6330884#
https://zenodo.org/record/6330884#
http://10.5281/zenodo.6330884
https://www.karger.com/Article/FullText/527378?ref=1#ref1
https://www.karger.com/Article/FullText/527378?ref=2#ref2
https://www.karger.com/Article/FullText/527378?ref=3#ref3
https://www.karger.com/Article/FullText/527378?ref=4#ref4
https://www.karger.com/Article/FullText/527378?ref=4#ref4
https://www.karger.com/Article/FullText/527378?ref=5#ref5
https://www.karger.com/Article/FullText/527378?ref=6#ref6
https://www.karger.com/cop
https://www.karger.com/cop
https://doi.org/10.1159/000527378
https://www.karger.com/cop

Case Rep Ophthalmol 2022;13:818-824 824

DOI: 10.1159/000527378 © 2022 The Author(s). Published by S. Karger AG, Basel
www.karger.com/cop

Hou et al.: Spontaneous Retinal Reperfusion of NPAs in DR: FFA and OCTA

7 Chandra S, Sheth ], Anantharaman G, Gopalakrishnan M. Ranibizumab-induced retinal reperfusion and re-
gression of neovascularization in diabetic retinopathy: an angiographic illustration. Am ] Ophthalmol Case Rep.
2018;9:41-4.

8 Spaide RF, Fujimoto JG, Waheed NK, Sadda SR, Staurenghi G. Optical coherence tomography angiography. Prog
Retin Eye Res. 2018;64:1-55.

9 Sorour OA, Mehta N, Baumal CR, Ishibazawa A, Liu K, Konstantinou EK, et al. Morphological changes in
intraretinal microvascular abnormalities after anti-VEGF therapy visualized on optical coherence tomography
angiography. Eye Vis. 2020;7(1):29.

10 Ribeiro ML, Seres Al, Carneiro AM, Stur M, Zourdani A, Caillon P, et al. Effect of calcium dobesilate on
progression of early diabetic retinopathy: a randomised double-blind study. Graefes Arch Clin Exp Ophthalmol.
2006 Dec;244(12):1591-600.

11 Muraoka K, Shimizu K. Intraretinal neovascularization in diabetic retinopathy. Ophthalmology. 1984;91(12):
1440-6.

I
Kargers<


https://www.karger.com/Article/FullText/527378?ref=7#ref7
https://www.karger.com/Article/FullText/527378?ref=8#ref8
https://www.karger.com/Article/FullText/527378?ref=8#ref8
https://www.karger.com/Article/FullText/527378?ref=9#ref9
https://www.karger.com/Article/FullText/527378?ref=10#ref10
https://www.karger.com/Article/FullText/527378?ref=11#ref11
https://www.karger.com/cop
https://www.karger.com/cop
https://doi.org/10.1159/000527378
https://www.karger.com/cop

	Spontaneous Retinal Reperfusion of Capillary Nonperfusion Areas in Diabetic Retinopathy: A Comparative Angiographic Illustr ...
	Introduction
	Case Report
	Discussion
	Conclusion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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

  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


