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Infarction Treated by
Decompressive Craniectomy
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The objective of this analytic study was to investigate the outcome of patients suffering from
ischemic strokes who were treated by decompressive craniectomy (DC) and factors associated with
the unfavorable outcome. Data was conducted to investigate patients suffering from Middle cere-
bral artery (MCA) infarction who were treated with DC in Pranangklao hospital between January
1,2007 and December 31, 2010. The medical records were reviewed and data collection age, sex,
history of hypertension (HT), diabetes mellitus (DM), atrial fibrillation (AF), side of hemispheric
infarction, preoperative Glasgow coma scale (GCS), pupil asymmetry, midline shift and Glasgow
outcome scale (GOS). Fourteen patients were included in the present study. The overall mortality
was 57.2 percent. There were high mortality in older age, lower preoperative GCS (3-6) and mid-

In summary, preoperative GCSisapotential factor of survival in patients suffering from MCA

Abstract
line shift. Patients with lower GCS tended to have high risk of death after the operation.
infarction treated by decompressive craniectomy.
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Introduction

Stroke is the most common cause of death
and adult disability worldwide.”” The general
term stroke describes the functional neurologi-
cal injury. The cause of stroke can be either
anoxic-ischemic, the result of vasogenic failure
to supply sufficient oxygen and substrate to tis-
sue, or hemorrhagic, the result of abnormal
leakage of blood into or around central nervous
system structures. In Thailand, stroke is the first

and the third cause of death in females and

males of all age groups, respectively.®? In 1983,
one study conducted in Bangkok showed that
the prevalence of stroke was 690,100,000 popu-
lation (age over 20years).* Life-threatening,
space-occupying brain edema occurs in 1-10
percent of patients with a supratentorial infarct
and usually manifests itself between the second
and the fifth day after stroke onset. However,
up to a third of patients can have neurological
deterioration within 24 hours of symptom on-

set.”” The prognosis of malignant middle cere-
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bral artery (MCA) infarction is poor and high
mortality rate.®® Despite medical treatments
such as hyperventilation, mannital, barbiturate
coma, and hypothermia, mortality is estimated
to be between 50 percent and 80 percent.*®
The main cause of death encountered in these
patients is focal brain edema, with resultant com-
partmental shift and cerebral herniation.® Dif-
ferent predictors of fatal brain edema forma-
tion have been identified, such as major early
CT brain hypodensity involving more than 50
percent of the MCA territory, other vascular
territories and age. However, up to now no
single prognostic factor with sufficient prognos-
tic value has been identified.®*
Decompressive craniectomy has been stud-
ied as a way to relieve the mass effect and tissue
shifts related to mass lesions. Hemicraniectomy
can relieve the pressure from swollen, brain tis-
sue, preventing brain herniation and death.®?
Several studies with large MCA infarction have
shown that decompressive surgery can reduce
mortality to less than 50 percent.®*'? Although
mortality rated probably fall after decompres-
sive surgery, it is unclear which groups of pa-
tients benefit most from the procedure.® Sev-
eral studies have suggested that decompressive
craniectomy reduces mortality in patients with
malignant MCA infarction without increasing
the number of severely disabled survi- vors.®
9 Whereas most clinicians agree that the pro-
cedure is probably life-saving, no convincing
data are available regarding outcome of survi-
vors. The aim of this study was to investigate
the outcome of patients suffering from ischemic
strokes who were treated by decompressive
craniectomy and factors associated with the

unfavorable outcome.

Methods

This analytic study was conducted at
Pranangklao hospital, Nonthaburi, Thailand.
Data on patients suffering from MCA infarction
who were treated with decompressive craniec-
tomy (DC) in Pranangklao hospital were col-
lected between January 1, 2007 and December
31, 2010. Data reviewed from the medical
records included in the analysis were age, sex,
history of hypertension (HT), diabetes
mellitus(DM), atrial fibrillation (AF), side of
hemispheric infarction, preoperative Glasgow
coma scale (GCS), pupil asymmetry, midline
shift and Glasgow outcome scale (GOS). Com-
parisons were made between two groups of pa-
tients - survivors and non survivors.

Descriptive statistics were used and Fisher’s
exact test was used in the comparisons of the
two groups and the present study was approved
by the Ethic Committee of Pranangklao hospi-
tal.

Results

Before the surgery, CT brains were per-
formed at the following times: a) immediately
after hospital admission, b) when the patients
deteriorated to a consciousness level of at least
2 on GCS, and /or pupil asymmetry appeared.
Midline shift was evaluated from the last preop-
erative CT brain findings and based on horizon-
tal displacement of septum pellucidum.

Indications for surgery were a deterioration
of the level of consciousness and a space-occu-
pying infarction on the CT brain. All patients
with supratentorial massive cerebral infarction
were treated with external decompression con-
sisting of extensive craniectomy with removal
of frontal, temporal, and parietal bone approxi-

mately 12 cm. in range. Neurological outcome
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was assessed at discharge according to GOS
(GOS 1-3 unfavorable outcome, GOS 4-5 favor-
able outcome).

Fourteen patients were included in the
present study. There were 6 males and 8 fe-
males, aged from 31 to 78 years (mean 52.1
years). Acute massive cerebral infarction oc-
curred in 9 right hemispheres and in 5 left ones.
Inall, 8, 4, 5 of patients presented with HT, DM
and AF respectively.

Preoperatively, all 14 patients had devel-
oped cloudy consciousness (GCS become worse
more than 2 from admitted at surgical depart-
ment); GCS was 3 to 6 in 8 patients, 7 tol5 in 6
patients. Nine patients developed asymmetric
pupils. CT brain demonstrated midline shift
more than 10 m.m. in 11 patients. The charac-
teristics of the 14 patients treated with decom-
pressive craniectomy are shown in tablel.

The overall mortality was 57.2 percent.
Favorable outcome was 21.4 percent and unfa-
vorable outcome was 78.6 percent are shown in
table 2

Preoperative GCS, older age and midline
shift were associated with high mortality (table
1). Patients with lower preoperative GCS (3-6)
tended to have higher mortality risk (100%).
In addition, older age (>60yrs) tended to die
more than younger group (80% vs. 44.4%).
Patients with midline shift more than 10 m.m

tended to die than other (0 cases vs. 8 cases).

Discussion

The present study sought to identify clini-
cal and radiographic factors that associated
mortality among patients with large stroke un-
dergoing DC intervention. Old age, preopera-
tive GCS, and midline shift were associated with

high mortality with large infarction. The over-

Table 1 The patients characteristics and outcomes

Number of patients
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Characteristic Survivors  Non survivors  p-value
(n=6) (n=8)
Age (yrs)
< 60 5 4 0.3
> 60 1
Sex
Female 4 4 0.63
Male
HT
present 2 6 0.28
absent 4 2
DM
present 1 3 0.58
absent 5 5
AF
present 2 3
absent 4 5 1.0
Hemisphere
right 4 5 1.0
left 2 3
GCS pre-op.
3-6 0 8 <0.001
7-15 6 0
Pupil unequal
present 2 7 0.09
absent 4 1
Midline shift (mm)
<10 3 0 0.06
> 10 3
Table 2 Neurological outcome (GOS).
Number of
GOS patient Percent
(n=14)
GOS 1 (death) 8 57.2
GOS 2 (vegetative) 1 7.1
GOS 3 (severe disability) 2 14.3
GOS 4 (moderate disability) 2 14.3
GOS 5 (good recovery) 1 7.1
omo
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all mortality was 8 of 14 patients (57.2%). Mor-
tality was high in the patients with older age (4
of 5 patients), preoperative GCS 3to6 (8 of 8
patients) and midline shift more than 10 mm.
(8 of 11 patients).

Although history of hypertension (HT) in
this study showed high mortality than non-HT
patients (75% and 33.3%). In this study, we did
not find such association probably due to the
limited number of study subjects, the associa-
tion between clinical history of HT and brain
swelling due to stroke is unclear and has not
been described in prior studies. It seems likely
that these disorders may be proxy measures of
systemic disease and that may be related to
chronic impairments in cerebral collateral flow
and auto regulation.® History of systemic HT
portended poor outcome, perhaps as a marker
of increased vascular disease and greater risk of
complications.!

Even though, the mortality rate was higher
(4 of 5 patients) for those > 60 years of age com-
pare with (4 of 9 patients) those < 60 years of
age. The association was not statistically signifi-
cant. It may be due to a small group of patients
in the study. The impact of age on outcome
has not been well studied in large hemispheric
stroke. There are reports of poor functional
outcome and increased mortality in older pa-
tients who underwent hemicraniectomy. ®!*1%
Older age may have an effect on the ability of
the brain to compensate for a stroke. Older
patients tend to have comorbid conditions that
likely increase the risk of poor outcome and
mortality. Conversely, younger patients may be
expected to have better outcome, but a lack of
cerebral atrophy may not allow them to toler-
ate massive brain edema as in older patients.

In the systemic review of uncontrolled studies

on decompressive craniectomy, 80 percent of
the patients older than 50 years were dead or
remained severely disabled compare with 32
percent of patients aged 50 years or younger.?

It was found that older age, GCS and mid-
line shift were an important factor of survival
after DC. A consciousness level of GCS 3 to 6
or tentorial herniation may be too late to start
DC. Drowsiness and pupilary asymmetry are
thought to be the most consistent and specific
sign of impending herniation. The CT brain
should be taken as soon as possible when such
conditions are found. Tentorial herniation is
the primary neurological cause of death in the
most studies.™ If decompressive is carried out
before the tentorial herniation develops, the
outcome may be better. From neuroradiological
studies it has been well recognized that “early
visual radiolucency” in the CT brain is a nega-
tive outcome predictor. Von Khummer, et al
demonstrated that large (>50%) or total
hypodensity in MCA territory predicted fatal
outcome in 85 percent of cases, with high speci-
ficity (94%) but moderate sensitivity (61%).117
Based on Kriegger and colleagues, only CT brain
involvement of >50 percent of MCA territory was
found to predict fatal brain swelling.*® Concur-
rent acute infarction in these territories contrib-
uted to poor outcome and was likely indicative
of poor hemispheric collateral flow, large or
more proximal vascular occlusion (such as the
intracranial internal carotid artery), and greater

volume of edematous brain tissue.®

) Prophy-
lactic decompressive craniectomy may be car-
ried out for such patients, especially young pa-
tients, in whom the homonymous low density
area with mild edema appear over the whole
MCA territory on CT brain 24 to 48 hours after

onset.
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Unfavorable outcome by GOS in this study
was 78.6 percent. The poor outcome may be
late detected for DC and older age.

The present study had some limitations;
1) its limited and number of cases design,
whereas the abstraction of medical records of-
ten results in some misclassified or missing data;
2) as with most surgical trail, the nature of treat-
ment under study prevented a fully blinded
outcome assessment; 3) subgroup analyses on
expected prognostic factors, such as age and
treatment were not powered to show quantita-
tive differences in treatment effect between
groups; 4) no comparison (medication); could
lead to the conclusion that DC is better than
medication in patient with similar severity. Ben-
eficial of this study, it showed unfavorable fac-
tors associated with a higher mortality such as
older, lower preoperative GCS and midline shift.
Information on such risk factors can help fam-
ily and neurosurgeon to make decision on
patient’s prognosis. The choice of performing
DC is on an individual patient with space-occu-
pying hemispheric infarction and depends on
the willingness to accept survival with moder-
ate or severe disability.

It would be recommended that the clini-
cian may suggest DC in patient with GCS higher
than 6 and in patient with midline shift less than
10 mm., Because of potential reduction of death
risk. However, the clinician would consult with
individuals or patient’s family to make a deci-
sion whether to undergo DC in patient with
worse conditions.

In conclusion, older age, lower preopera-
tive GCS, midline shift were negative factors in
treatment of cerebral infarction by DC. Lower
preoperative GCS was associated with high mor-
tality. The decision to perform DC should be

made on an individual basis with any patient and

family’s consents.

References

1. Bonita R, Mendis S, Truelsen T, Bogousslavsky J,Toole
J, Yatsu F. The global stroke initiative. Lancet Neurol
2004;3:391-3.

2. Ministry of Public Health. Burden of disease and inju-
ries in Thailand. Priority setting for policy [on line]
2002 [cited 2009 Feb 11]; Available from: URL: http:/
/thaibod.org/documents/BURDEN.pdf.

3. Poungvarin N. Burden of stroke in Thailand. Int J Stroke
2007,2:127-8.

4. Viriyavejakul A, Poungvarin N, Vannasaeng S. The
prevalence of stroke in urban community of Thailand.
J Neurol 1985;232 (Suppl): 93.

5. Katayoun V, Jeannette H, Eric J, Eric V, Bernard G,
Ale A,et al. Early decompressive surgery in malignant
infarction of the middle cerebral artery: a pooled analy-
sis of three randomised controlled trials. Lancet Neurol
2007;6:215-22.

6. Hacke W, Schwab S, Horn M, Spranger M, De Geor-
gia M, von Kummer R. Malignant middle cerebral
artery territory infarction: clinical course and prog-
nostic signs. Arch Neurol 1996;53:309-15.

7. Ropper AH, Shafran B. Brain edema after stroke: clini-
cal syndrome and intracranial pressure. Arch Neurol
1984;41:26-9.

8. Scott E, Andrew M, J6rg B, Erich S, Lutz H, Piero V,
et al. Predictors of fatal Brain Edema in Massive Hemi-
spheric Ischemic Stroke. Stroke 2001;32:2117-23.

9. Gupta R, Connolly ES, Mayer S, Elkind M S.
Hemicraniectomy for massive middle cerebral artery
territory infarction: a systemic review. Stroke 2004;
35:539-43.

10. Schwab S, Steiner T, Aschoff A, Schwarz S, Steiner
H, Jansen O, et al. Early Hemicraniectomy in patients
with complete middle cerebral artery infarction. Stroke
1998;29:1888-93.

11. Rabinstein A, Mueller-Kronast N, Maramattom BV,
Zazulia AR, Bamlet WR, Diringer MN, et al. Factor
predicting prognosis after decompressive
hemicraniectomy for hemispheric infarction. Neurol-
ogy 2006;67:891-3.

12. William T, Manish K, Christopher S, Bob S. Factors
associated with outcome after hemicraniectomy for
large middle cerebral artery territory infarction. Neu-
rosurgery 2005;56:681-92.

13. Sakai K, Iwahashi K, Terada K, Gohda Y, Sakurai M,

21S 1SIIIMS WY weee i wo il o

omen



Outcomes and Factors in Cerebral Infarction Treated by Decompressive Craniectomy

MatsumooY. Outcome after external decompression
for massive cerebral infarction. Neurol Med Chir To-
kyo 1998;38:131-5.

17.

tion. Neurosurgery 1997;40:1168-76
von Kummer R, Meyding-Lamade U, Forsting M,
Rosin L, Rieke, Sartor K. Sensitivity and prognosis

14. Holtkamp M, Buchheim K, Unterberg A, Hoffmann value of early computed tomography in middle cere-
O, Schielke E, Weber JR, et al. Hemicraniectomy in bral artery trunk occlusion. AM J Neuroradiol 1994;15:
elderly patients with space occupying media infarc- 9-15.
tion: improve survival but poor functional outcome. J 18. Krieger DW, Demchuk AM, Kasner SE, Jauss M,
Neurol Neurosurgery Psychiatry 2001;70:226-8. Hantson L. Early clinical and radiological predictors

15. Walz B, Zimmermann C, Bottger S, Haberl RL. Prog- of fatal brain swelling in ischemic stroke. Stroke 1999;
nosis of patients after hemicraniectomy in malignant 30:287-92.
middle cerebral artery infarction. J Neurol 2002; 19. Kucinski T, Koch C, Grzy U, Freitag HJ, Kromer H,
249:1183-90. Zeumer H. The predictive value of early CT and an-

16. Carter BS, Ogilvy CS, Candia GJ, Rosas HD, giography for fetal hemispheric swelling in acute stroke.
Buonanno F. One-year outcome after decompressive AJNR: Am J Neuroradiol 1998;19:839-46.
surgery for massive nondominant hemispheric infarc-

undnga  waansuaziledsnnnsalugihe sesniaealasmsmaaitlanslvan
na q‘UWiﬁN
nquauAaonTTy TRnennansiaund uumg
13 133713 153804 Y 2555; 21:129-34.
mMaAn BRI Lﬁaﬁﬂmwams%’nméﬂw vosnadeadigIsmamaauuuidlansvan
nazdnifadod “wwusdunduithoitinamssnmhiialss of mnmafudoyadihe wesna
Goaldsumsrsauuudanzlnanlulsmennanszaiundszriediud 1 unsaw 2550 B 31 Sunaw
2553 Tauuiindoya w 01y Yazidlannnwduladio s wiv wlafesuuduiuuy “uwia
NG ‘JJEN"U'IﬂLaE]ﬂ AzuUUNAN Tﬂ'jﬁﬂuﬁhﬁlﬂ NTHOL UDIVDINIUA mﬁm?{auﬁmamm
Asnan weslumadnansd wos asuuunadwsnat 1nTndimashun wamsAnsmud fihe wes
nadealdsumsidauuudlanzlnan 14 519 1 "eFiafesa: 57.2 Taw 901y azuuunal Ind
AeurAAIzdum Mandouveanniinay veslunadnmsd wos T80 sF3a a Gihedd
azuuuna Indreurmdassaumianu sdlums  siiandinmsida
Tog 31U Azuuuna Indneuridadielszidiunsseniianaimsridalufihe veanaiden
FaldsumsrdauuudanseTnan
M 1aa: waanaen, mimaanuuilanzlvan, azuuunar 1nd, M3 83
134 Journal of Health Science 2012 Vol. 21 No. 1




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


