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Intracerebral or intraventricular hemorrhage
is one of the major presentations of moy-
amoya disease (MMD), especially in adult

patients (15). Although the natural history of
MMD with bleeding has not been fully
defined, several investigators have shown that
rebleeding could occur in approximately 16%
to 20% and that clinical outcome after the
rebleeding is poor (4, 17). In terms of prevent-
ing rebleeding, no effective method has been
found. Several authors have proposed that sur-
gical revascularization might play a preven-

tive role in hemorrhage, but its efficiency
remains in question (6, 7, 9, 12).

The exact causes of the hemorrhage are not
known, but the fragile nature of collateral ves-
sels has been considered as a major cause.
Angiograms often fail to define the direct cause
of the hemorrhage, but they occasionally show
small aneurysmal lesions at the collateral moy-
amoya vessels. If these are located at the hem-
orrhage site, it is reasonable to assume that the
aneurysm is the direct cause of the bleeding
(true aneurysm) or a result of vessel rupture
(pseudoaneurysm) (8, 18). Regardless of its
character, it is very difficult, and often impossi-
ble, to access the lesion directly without addi-
tional brain damage because of its deep loca-
tion and preexisting ischemic brain condition.

ABBREVIATIONS: MMD, moyamoya disease;
nBCA, n-butyl-cyanoacrylate

ENDOVASCULAR TREATMENT OF RUPTURED ANEURYSMS
OR PSEUDOANEURYSMS ON THE COLLATERAL VESSELS
IN PATIENTS WITH MOYAMOYA DISEASE

OBJECTIVE: Ruptured aneurysms or pseudoaneurysms on the collateral vessels in
patients with moyamoya disease have been known to be difficult to treat surgically
because of their deep location and combined ischemic condition of the brain. For sev-
eral years, we have treated these aneurysms by endovascular means. In this article, we
describe the detailed techniques and outcomes.
METHODS: Eight patients with moyamoya disease who presented with intracerebral or intra-
ventricular hemorrhage were treated by endovascular embolization. All had small aneurys-
mal lesions on distal collateral arteries (the distal part of the anterior and lateral posterior
choroidal artery as periventricular collaterals in 7 patients and a small collateral branch from
anterior communicating artery in 1 patient) that were located at corresponding area to the
hemorrhage demonstrated on angiography. After superselecting the arteries as distally as
possible, the aneurysms were occluded by n-butyl-cyanoacrylate injection.
RESULTS: Seven of 8 aneurysms were successfully and completely occluded without com-
plication. One failed due to a small artery. Neither additional neurological deficit nor
newly developed infarction was observed during the follow-up period. Clinically, 6 of
the 8 patients demonstrated complete recovery. No further bleeding occurred during the
follow-up period (mean, 24 months; range, 11–60 months).
CONCLUSION: Although further investigation is required to determine many aspects
of this treatment, including indication, safety, and efficacy, the endovascular occlusion
of aneurysms on the collateral vessels in moyamoya disease with glue could be an
effective treatment option.
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recovered partially and retained a neurological deficit (Figure
3). Follow-up radiological studies, including angiograms and
magnetic resonance angiograms, were performed in all patients

FIGURE 1. Patient 1. A, magnetic
resonance imaging scan showing a
small periventricular intracerebral
hemorrhage. B, right internal
carotid artery angiogram revealing
an aneurysmal lesion at the site of
intracerebral hemorrhage (arrow).
C, selective angiogram of the right
lateral posterior choroidal artery
clearly (anteroposterior view) show -
ing the aneurysm, choroid plexus
(white arrow), and periventricular
collateral branches (black arrow).
As the microcatheter is advanced further, angiography shows the aneurysm
and medullary vessels around it (D, frontal view; E, lateral view). F, glue
is being injected. Note that only the short arterial pedicle and the aneurysm
are being occluded with glue. G, postembolization angiogram demonstrat-
ing the disappearance of the aneurysmal lesion.
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For several years, we have treated these aneurysms with
endovascular means by a direct approach. In this article, we
describe detailed techniques and outcomes of the endovascular
treatment of these lesions.

PATIENTS AND METHODS
We retrospectively reviewed 8 consecutive patients with MMD with

hemorrhagic presentation who were treated by endovascular emboliza-
tion in 3 cooperative hospitals from July 2003 to September 2007. On
angiograms, all had aneurysmal lesions (true aneurysms or pseudoa-
neurysms) on the distal parts of collateral vessels. All of the patients
underwent endovascular n-butyl-cyanoacrylate (nBCA) glue injection for
the closure of the lesions. Pre- and postoperative computed tomography
and/or magnetic resonance imaging were performed. Neurological sta-
tus was also evaluated during the pre- and postoperative periods.

The typical embolization procedure was as follows: under local or
general anesthesia, a femoral artery was punctured and 60-French arte-
rial sheath (Radifocus Introducer; Terumo, Tokyo, Japan) and 6-French
guiding catheter (Envoy; Cordis Neurovascular, Miami, FL) was placed
at the corresponding vertebral or internal carotid artery. The parent
artery that held the aneurysm was selected with a microcatheter
(Prowler-10; Cordis Neurovascular, Inc., Miami, FL) using a micro-
guidewire (Agility 10 soft; Cordis Neurovascular, Inc.). The micro-
catheter was advanced as far as possible. Selective angiography was
performed by careful hand injection and analyzed for determining the
relationship between the aneurysm and the connecting arterial net-
work. If needed, the microcatheter was repositioned to minimize the
length of arterial occlusion. A mixture of 33% nBCA and lipiodol was
injected through the microcatheter until the glue reached and filled
the aneurysm and/or reflux of the glue was found. Therefore, a short
segment of the artery and the aneurysm were occluded together. After
the injection, postembolization angiography was performed to verify
closure of the aneurysm (Figs. 1 and 2). Neither heparin nor antiplatelet
agent was given during or after the procedure.

RESULTS
Of 8 patients, 7 had MMD and 1 had probable MMD (unilat-

eral MMD). The patients’ mean age was 38.5 years (age range,
23–50 years); 4 of the patients were men and 4 were women.
Three patients had intracerebral hemorrhage and intraventric-
ular hemorrhage, 2 had intraventricular hemorrhage, 2 had
intracerebral hemorrhage, and 1 had subarachnoid hemor-
rhage. On angiograms, small aneurysmal lesions on collateral
vessels from the lateral posterior choroidal artery were found at
the hemorrhage site in 6 patients, on the distal part of the ante-
rior choroidal artery in 1 patient, and on a collateral artery
from the anterior communicating artery in 1 patient (Table 1).
Preoperatively, 5 patients had a neurological deficit, including
altered mentality in 3. The other 3 patients had only headache
due to the cerebral hemorrhage.

The aneurysms were successfully and completely occluded
in 7 patients. In 1 patient, microcatheter navigation into the
lateral posterior choroidal artery failed because the vessel was
too small. There was neither additional neurological deficit nor
newly developed ischemic lesion on follow-up magnetic reso-
nance imaging studies. Six patients were fully recovered at the
time of discharge, and 2 patients with poor initial condition
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(mean, 24 months; range, 11–60 months) and revealed no reap-
pearance of the aneurysm lesion at the same site. No rebleed-
ing occurred during the follow-up period.

DISCUSSION

Intracerebral or intraventricular hemorrhage is the second
most common clinical presentation in patients with MMD. The
precise pathophysiological mechanism of the hemorrhage in
MMD is not fully elucidated, but considering the patterns of the
hemorrhage, fragile characters of the collateral vessels which
bear hemodynamic stress have been considered a responsible
cause (1, 4). Although not commonly found on angiograms,
aneurysmal lesion arising from the collateral artery at the hem-
orrhage site could, if seen, be considered a direct cause of the
bleeding or the result of bleeding from a collateral vessel (i.e., a
pseudoaneurysm). According to the pathological examination,
collateral vessels in MMD have weakened media with segmen-
tation of the internal elastic lamina and fibrosis. Attenuated
arterial wall acquires a predisposition for microaneurysm for-
mation or rupture under hemodynamic stress (16). In our series,
small aneurysmal lesions were most commonly found at the
distal paraventricular segment of the lateral posterior choroidal

artery, which explains the prevalent occurrence of intra- and
paraventricular hemorrhage.

Although the natural history of the patients with hemorrhagic
MMD has not been fully defined, many reports have shown an
aggressive clinical course. Rebleeding occurred in ∼28% to 35%,
and mortality associated with the rebleeding was very high (14,
17). The rate of good outcome after a single episode of bleeding
is 60%; however, after repeated bleeding, this rate decreases to
40% (14). Therefore, elimination of the bleeding source has been
a critical issue in terms of the treatment of MMD patients with
hemorrhagic presentation. This, however, remains controversial.
Conservative management may be a treatment option. There
have been several reports of spontaneous disappearance of small
aneurysms of collateral vessels among the patients who did not
exhibit repeated intracranial bleeding (3, 5, 8, 11). However, this
does not always happen (5, 14, 17). Several authors have pro-
posed surgical revascularization, which could reduce preexisting
collateral vessels or hemodynamic stress on those vessels, and
may have effect on reducing hemorrhagic risk (10). The effi-
ciency remains in question (6, 7, 9, 13).

Direct surgical intervention for aneurysms, such as aneurys-
mectomy or clipping, could be a treatment option (2, 13) but car-
ries a risk of additional brain damage, because aneurysms of
collateral vessels are usually located deeply (i.e., the prevalent
locations of hemorrhage in MMD are basal ganglia and periven-
tricular white matter). In addition, because collateral circula-
tion is important in patients with MMD, surgical injury of these
vessels can produce additional ischemic brain damage (10).

Endovascular treatment has advantages with respect to its
less invasive nature. As the cases in this study show, direct
access to the distal lesion with microcatheters could be rela-
tively easy, feasible, and safe. Unlike cisternal or ventricular
locations, periventricular collateral branches connecting the
anterior or posterior choroidal artery to cortical vessels via
medullary arteries run through the subependymal course,
which is relatively straight and stable because it is covered by
ependymal lining. We believe that this subependymal location
of the target artery allowed us to advance the microcatheter
with ease once we selected the orifice of the corresponding
choroidal artery. This also allows the safe withdrawal of the
microcatheter after nBCA injection. This subependymal course
seems to provide some protection to small vessels from the
whiplash injury that could occur with catheter withdrawal.

From a practical point of view, access to the collateral moy-
amoya vessels from the anterior cerebral or middle cerebral
arteries is often impossible because the supraclinoid internal
carotid artery is very small. We observed one exceptional case of
an aneurysm on the basal moyamoya vessel from the anterior
communicating artery treated by endovascular nBCA injection.
We were able to select the aneurysm through the left internal
carotid artery because this case was unilateral MMD in which
only the right internal carotid artery was involved (Fig. 2).

In spite of the potential risk of adjacent collateral vessel occlu-
sion, we used nBCA for aneurysm obliteration rather than plat-
inum coils for several practical reasons. First, the artery size is
small for accepting detachable platinum coils. Forceful advance-

FIGURE 2. Patient 3. A, internal carotid artery angiogram showing a
pseudoaneurysm-like lesion on the distal part of lateral posterior choroidal
artery. This patient had repeated intraventricular and paraventricular
hemorrhage. B, a microcatheter is advanced distally. Note the pseudoa-
neurysm on the roadmap image in white (arrow). C, glue is being injected
into the aneurysm including proximal short segment of the parent artery.
The microcatheter is withdrawn after glue injection (arrow). D, the
aneurysm is no longer seen on the postembolization angiography.
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ment of the coil may cause dangerous straightening or rupture
of the fragile vessels. Secondly, the aneurysms are also too small
to allow coiling. Third, the aneurysms at collateral vessels could
be pseudoaneurysms (8, 18).

One of the practical issues is how far the microcatheter
should be advanced in terms of avoiding occlusion of collat-
eral network and whether it is safe to occlude the parent artery
of the aneurysm and its branches. In this study, the micro-
catheter was positioned several millimeters to centimeters
proximally to the aneurysm, and there were several branches
from the segment between the microcatheter tip and the
aneurysm. In addition, this arterial segment (between the
microcatheter tip and the aneurysm) had to be occluded along
with the aneurysm because we used liquid embolic material.
However, the patients show neither additional neurological
deficit nor new infarct on magnetic resonance imaging after
the embolization. There may be several explanations for this.
First, we advanced the microcatheter as far as possible.
Branches of relatively large size were all passed. Only small
collateral branches remained between the microcather tip and
the aneurysm. Second, the direction of blood flow was
reversed in the territory of the parent vessel of the aneurysm
after the selection of the parent vessel because the parent ves-
sel was usually wedged by the catheter. We performed selec-
tive angiography and fluoroscopic test injection several times
with changing injection strength, speed, and contrast volume,
with careful review. We tried to perform controlled injection,
i.e., sending embolic agent from the microcatheter tip just to
the aneurysm but not to collateral network beyond the lesion.
Because the parent vessel of the aneurysm was wedged, fine

TABLE 1. Patient summarya

Patient Age (y)/
Symptom

Hemorrhage Aneurysm 
Cannulation Embolization Outcome

no. sex location location

1 23/M Dysarthria R PVWM, R thalamus R LPCA VA/PCA Complete Excellent

2 43/F Stupor Whole ventricle L anterior ICA Complete Stationary
choroidal artery

3 34/F Stupor R PVWM, R LPCA Pcom/PCA Complete Excellent
R lateral ventricle

4 26/F Headache R lateral ventricle R LPCA VA/PCA Complete Excellent

5 46/M Headache L PVWM, L LPCA VA/PCA Complete Excellent
L lateral ventricle

6 50/M Headache SAH Acom Contralateral Complete Excellent
ICA/ACA

7 45/F Hemiparesis, R PVWM, R LPCA VA/PCA Complete Excellent
dysarthria R thalamus

8 41/M Stupor R PVWM, R LPCA VA/PCA Failed Stationary
R lateral ventricle

a R, right; PVWM, periventricular white matter; LPCA, lateral posterior choroidal artery; VA, vertebral artery; PCA, posterior cerebral artery; ICA, internal cerebral artery; Pcom,
posterior communicating artery; SAH, subarachnoid hemorrhage; Acom, anterior communicating artery; ACA, anterior cerebral artery.

FIGURE 3. Patient 6. A, internal carotid artery angiogram showing an
aneurysm on the fine vascular network adjacent to the anterior communi-
cating artery. B, selective angiogram showing the aneurysm and adjacent
collateral vessels more clearly. C, glue is being injected into the aneurysm
(arrow). D, the aneurysm is no longer seen on the post-embolization
angiography (arrow).
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control of the glue was relatively easy. The collateral vessels
are well developed in MMD. The occluded arterial part could
be taken for a short segment of conduit located in ventricular
wall, not whole collateral channels at that area. Rich collateral
network nearby could compensate the one conduit blockage so
no infarction may occur. If any ischemia is produced, it might
be trivial.

We showed successful endovascular treatment in 7 of 8 cases
of MMD with ruptured aneurysms at collateral vessels but
have questions about indications for and safety of this rela-
tively aggressive treatment. Further investigation, including
the natural history of these specific aneurysms in patients with
MMD, is needed to determine the risks and benefits of this
treatment.

CONCLUSION

Although further investigations are required to elucidate the
safety and effectiveness of this treatment, the endovascular
occlusion of aneurysms on the collateral vessel in MMD with
nBCA might be an effective treatment option.
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COMMENTS

im et al. have done an excellent job in presenting the endovascular
treatment of ruptured aneurysms and pseudoaneurysms of the col-

lateral vessels in patients with moyamoya disease. The insight provided
on the devices used and routes taken is of critical importance in helping
others who might choose this method of treatment. As the authors point
out, open surgery would be much too invasive. Furthermore, on the
basis of limited available data, the natural course after rupture seems
much too risky. Given the authors’ success rate, the benefits of emboliza-
tion appear to outweigh the risks and should absolutely be considered
when a lesion can be identified.

In awake patients, challenge testing (e.g., with amobarbital) might be
beneficial in some cases, but the results would have to be interpreted
with caution. Embolization with other agents (e.g., Onyx; Micro
Therapeutics, Inc., Irvine, CA) might also be possible if one is very
close to the aneurysm. The key to success is extremely careful flow con-
trol, as described in this article.

Larry R. Shannon II
L. Nelson Hopkins
Buffalo, New York

NEUROSURGERYO F F I C I A L  J O U R N A L  O F  T H E  C O N G R E S S  O F  N E U R O L O G I C A L  S U R G E O N S

K



<<
  /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 /Bicubic
  /ColorImageResolution 300
  /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 300
  /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 ()
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


