
SUMMARY
The aim of this paper was to show the cognitive and emo-
tional deficits noted in a patient following a stroke within the
rehabilitation process.
A 61-year-old female patient after a ischemic stroke with left-
sided paresis and neuropsychological disorders. Rehabilita-
tion was carried out in accordance with the ICD-9 procedures
over 3 weeks with additional sessions with a neuropsychol-
ogist, occupational therapist and speech therapist. The sub-
jective and objective condition of the patient partially im proved
and the program was recommended to be continued at
home. Stroke causes cognitive disorders, including those af-
fecting higher cortical functions. Their etiopathogenesis and
the resulting problems hindering the rehabilitation program
are herein presented.
Cognitive and emotional disorders restricting patient func-
tioning and the rehabilitation processes themselves were ob-
served. Neuropsychological therapy was an essential part of
the treatment, which was helpful in the improvement the pa-
tient’s quality of life.
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INTRODUCTION 
Strokes are one of the most common forms of damage to the central nervous

system. Each year, approx. 60,000 people suffer a stroke in Poland. A stroke
constitutes a clinical syndrome characterised by the sudden occurrence of a focal
neurological deficit caused by impaired cerebral circulation (Danielsson et al.,
2015; Hagino et al., 2015; Katz-Leurer Hagino et al., 2015; Chun Hagino et al.,
2015; Cheng B et all., 2015; Huan et al., 2015). The patient may or may not lose
consciousness. Strokes may result from a cerebral haemorrhage or a thrombus
or embolism in the cerebral arteries. Strokes are divided into the haemorrhagic
and the ischaemic, which consist in cerebral infarction (softening). Ischaemic
strokes are divided into thrombotic and embolic strokes. An estimated 85% of
strokes are ischaemic and approx. 15% are haemorrhagic (Dean & Kautz Huan
2015; Kang & Lim 2015; Biedal et al., 2013). Depending on which blood vessel
is blocked, the brain area supplied by this artery becomes inactive, resulting in
characteristic neurological symptoms associated with this area (Katz-Leurer et
al., 2015; Chun et al., 2015; Cheng et al., 2015; Huan et al., 2015). Usually, a
stroke affects the internal carotid artery, whose occlusion (stenosis) results
in hemiparesis, hemisensory impairment and hemianopsia; in more severe
cases, the patient may suffer from consciousness disorders. The occlusion

(stenosis) of the anterior cerebral artery causes paresis of the lower limb con-
tralateral to the lesion. The occlusion (stenosis) of the posterior inferior cere-

bellar artery (lateral medullary syndrome) results in acute symptoms such as
dizziness, nausea, vomiting and dysphagia. Circulatory impairment in the area

supplied by the basilar artery causes oculomotor deficits, difficulty in swallow-
ing, dysarthria and facial paresis. Hemiparesis, sensory disturbances and cranial
nerve paresis also occur. Patients with circulatory impairment in the area sup-
plied by the basilar artery may display cerebellar symptoms (so-called cerebellar
syndrome).

Strokes, both ischaemic and haemorrhagic, are multifactorial in character.
The main risk factors for a stroke are hypertension, heart diseases, diabetes,
dyslipidaemias, increased levels of fibrinogen and haematocrit, hyperthyroidism,
long-term nicotine dependence, age, vascular dementia, long-term alcoholism
and genetic factors.

The aim of this paper was to show the cognitive and emotional deficits in 
a patient after a stroke within the rehabilitation process.

CASE STUDY
A 61-year-old female patient was admitted to the Department of Rehabilitation

to undergo rehabilitation following an ischemic stroke that had resulted in the
occlusion (stenosis) of the posterior inferior cerebellar artery and circulatory im-
pairment in the area supplied by the basilar artery. The patient experienced left-
sided hemiparesis, dysphagia and dysarthria. Her medical history showed
vascular dementia had been present for several years, nicotine dependence, hy-
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pertension (which had not been regularly treated), diabetes mellitus type 2 and
subclinical hyperthyroidism. Her respiratory and circulatory performance was
normal. A neurological examination showed the patient to be verbally responsive;
orientation in space and time was disturbed, her mood was decreased, there
was psychomotor impairment but with no meningeal symptoms. The patient had
central left-sided facial paresis, left-sided pyramidal syndrome, paresis of the left
limbs (left upper limb MRC 3/5, left lower limb MRC 3+/5), Babinski sign on the
left and superficial sensibility without dysmetria. On admission, the patient scored
9/20 on the functional Barthel Activities of Daily Living (ADL) Index. During the
hospital stay, the patient underwent rehabilitation according to the ICD-9 proce-
dures and sessions with a psychologist, occupational therapist and speech ther-
apist; sessions adjusted to the patient’s abilities (Kuliński 2011; Blaszkowska et
al., 2013). The main neuropsychological disturbances observed at the Depart-
ment of Rehabilitation included considerable difficulty in sustaining attention
when performing tasks. The patient was also easily distracted (loss of concen-
tration). Moreover, the patient had attention deficits in the form of a slower pro-
cessing of the information received by the system, that is a set of functions which
cooperate with each other and other brain functions. It should be noted that the
brain mechanism of attention and concentration involves such structures as the
brainstem, thalamus, prefrontal cortex and the parietal association cortex, con-
nected functionally by the activating part of the reticular formation. The patient
also showed disturbed verbal fluency, that is disturbances in the fluency and
speed of recalling and producing (in speech or writing) words from a given cat-
egory (semantic fluency) or beginning with a given letter or sound (phonemic flu-
ency). Moreover, the patient had mood swings. The patient tended to manipulate
objects within her reach and use them to provoke aggressive behaviour. The pa-
tient showed a lack of motivation to undergo therapy. This factor could have
largely depended on the pharmacological treatment. The patient received anti-
anxiety drugs, hypnotics and sedatives, which resulted in psychomotor impair-
ment. Moreover, the patient showed disturbances regarding the assessment of
her own abilities and the executive function impairment associated with it. The
patient had considerable difficulties with respect to planning and controlling her
own actions and did not undertake any spontaneous activity. After the therapeutic
sessions, she spent her free time doing nothing. She did not initiate conversa-
tions and haltingly responded to questions. The patient attempted to initiate ver-
bal constant several times. During an attempt at a conversation, she was able
to express her opinion. If the subject of the conversation was associated with is-
sues of an emotional value to the patient, she commented on the parts of the
conversation she found interesting. Observations of the patient showed that she
gradually regained her motivation to act and the so-called “will to live.” The pa-
tient found conversations difficult due to the limited mobility of the tongue and
lips resulting from the facial paresis caused by the stroke. The patient’s speech
was quiet and monotone. Importantly, despite the difficulties associated with at-
tempts at articulating words and forming sentences, the patient said the following:
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“I like talking to you, I feel needed and seen by other people.” We believe that
the patient ceased to function according to accepted social requirements as a
result of the cognitive and emotional deficits resulting from post-stroke compli-
cations and comorbidities and not because of motor dysfunctions. In such a pa-
tient a considerable improvement in cognitive, behavioural and social functions
may be achieved through the systematic use of neuropsychological therapy. It
should focus on eliminating and reducing the unwanted behaviour and reinforc-
ing (or, in severe cases, re-educating) the frequency of the desired purposive
behaviour by using positive reinforcement.

DISCUSSION
The case described shows that the patient had numerous concomitant dis-

eases which might have contributed to the occurrence of a stroke. She suffered
from vascular dementia, which very often results in a series of strokes and has
a considerable influence on the impairment of cognitive functions (Maruszewski
1993; Ciarkowska 1992). Higher cortical functions, such as memory, orientation,
comprehension, calculation, learning capacity, language and judgement, are im-
paired. Cognitive function impairment is accompanied by decreased control over
emotional and social responses as well as over behaviour and motivation
(Herzyk & Kądzielawa 1998). Dementia causes a significant decrease in intel-
lectual functions and usually influences the basic everyday activities: washing,
getting dressed, eating and personal hygiene. Dementia is associated with mem-
ory and thinking impairment. Memory function impairment is reflected by dis-
turbed encoding, storing and recalling of recently received information; the
patient displayed impairment with respect to short-time memory and working
memory (memory storing data during its interpretation). The patient has diabetes
mellitus type 2, which has a negative influence in the case of cerebrovascular
diseases, often leading to an ischaemic stroke, and results in cognitive deficits.
This is a metabolic disease having multifactor determinants and is characterised
by hyperglycaemia resulting from increased hepatic glucose production, progres-
sive impairment of insulin secretion in the pancreas and decreasing glucose
degradation in the muscles associated with the development of insulin resis-
tance. The resistance of the adipose tissue, muscles and liver to insulin consti-
tutes the main pathophysiological mechanism in the development of diabetes.
Diabetes negatively influences the structure and functions of the CNS (mainly
the brain), causing both short- and long-term disturbances in the energy balance
of neurons due to hyperglycaemia, which may result in secondary damage to
neurons and cerebral blood vessels. The risk of impairment or structural damage
to the brain due to metabolic imbalance may lead to changes in the form of an
increased risk of ischaemic stroke and chronic sequelae on the structural, neu-
rophysiological and neurobehavioral levels. Increased blood glucose levels
cause chronic complications, circulatory diseases and doubly increase the risk
of vascular dementia (Pąchalska 2008). They also cause cognitive and emotional
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impairment, e.g. verbal and spatial memory impairment, psychomotor distur-
bances and decreased short-time memory and working memory, which stores
low amounts of data over short periods of time. Mood swings develop. The pa-
tient has subclinical hyperthyroidism, whose symptoms are very similar to those
of affective and bipolar disorders. The symptoms accompanying this disease in-
clude frequent fractures, reduced affect, psychomotor agitation and tachycardia.
The history-taking revealed also long-term nicotine dependence. Nicotine affects
the peripheral and central nervous system in various ways. It may have both a
stimulating and inhibitory effect. The basic types of the effect of nicotine on the
neurotransmitter systems concern cholinergic and aminergic synapses. Nicotine
also causes the release of catecholamines, which results in cardiovascular stim-
ulation (increased heart rate, higher blood pressure and cardiac output as well
as narrowed blood vessels). In the central nervous system, the presence of nico-
tine activates several neural pathways, leading to the release of acetylcholine,
noradrenalin, serotonin, dopamine, and has an effect on the endocrine system.
The release of acetylcholine is largely responsible for the increased vigilance
and agitation caused by nicotine (Pąchalska 2011). Nicotine generally stimulates
the entire brain. All these factors have a negative influence both on the condition
of the blood vessels, something that particularly important in the case of a stroke,
and on decreasing cognitive and emotional activity. The patient actively partici-
pated in neuropsychological therapy during her 3-week stay at the Department.
The treatment program included exercises directed toward orientation in space,
time and person as well as attention and memory (Pąchalska 2009; 2011). The
orientation was partly improved, but remained unstable; there was psychomotor
impairment, the patient remained passive, had attention deficits, difficulties sus-
taining attention on the task, a decreased rate of information processing and
deficits in short-term and working memory. The patient requires further neuropsy-
chological therapy conducted at home. 

CONCLUSIONS
Stroke patients suffer from cognitive and emotional disorders. The main goal

of physiotherapy and rehabilitation is to restore a patient’s independence in ev-
eryday life and improve their quality of life. A clinical psychologist plays a signif-
icant role in such treatment.

CONFLICT OF INTEREST
The authors declare that there is no conflict of interest.

REFERENCES
Biedal M., Janota B., Janota J., Lisiecki G., Opara J., Wrodarczyk M., (2013) Rehabilitacja chorych

po udarze mózgu w warunkach domowych, 11 (2): 26-30. 
Blaszkowska A., Mazurek J., Rymaszewska J., (2013) Rehabilitacja po udarze mózgu- aktualne

wytyczne. Nowiny Lekarskie 82 (1): 83-88.

Taradyś-Ruszkowska at al. Cognitive and emotional disturbances 

267

116 Taradys1_Layout 1  2016-10-28  13:01  Strona 5



Cheng B at all, Forkert ND., Zavaglia M., (2015) Mapping causal functional  contributions derived
from the clinical assessment of brain damage after stroke. Neuroimage Clin. 08, (1), (9): 83-94. 

Chun MH., Kim BR., Yun GJ., (2015) The effects of transcranial direct-current stimulation on cog-
nition in stroke patients. J Stroke, 17 (3): 354-8.

Ciarkowska W., (1992) Psychofizjologiczna analiza aktywności poznawczej. Wrocław Ossolineum.
Danielsson A., Persson HC., S Sunnerhagen K., (2015) A cross sectional study of upper extremity

strength ten days after a stroke; relationship between patient-reported and objective measures.
BMM Neurol. 1, 15 (1): 178-84.

Dean JC., Kautz SA., (2015) Foot placement control and gait instability among people with stroke.
J Rehabil Res Dev . 52 (5): 577-90.

Hagino H., Komatsu T., Narai E., Togo F., (2015) Accelerometer-based monitoring of upper limb move-
ment in older adults with acute and subacute stroke. J Geriatr Phys Ther, 08, (30): 16-21.

Herzyk, A., Kądzielawa, D., (1998) Zaburzenia uwagi u osób z dysfunkcjami mózgowymi. Lublin.
Wydawnictwo UMCS

Huan M., at all: Ma Z., Song J., (2015) Distal hyperintense vessels alleviate insula infarction in
proximal middle cerebral artery occlusion. Int J Neurosci 10, (7): 1-23.

Kang DW., Lim JS., (2015) Stroke connectome and its implications for cognitive and behavioral
sequela of stroke. J Stroke, 09, 17 (3): 256-67.

Katz-Leurer M., Shapira-Vadler O., Treger I., (2015) Muscle strength, function and heart autonomic
regulation system recovery at the sub-acute stage post stroke.Eur Neurol. 7,74 (3-4): 154-157.

Kuliński W. (2011) Metody stosowane w fizjoterapii. W: Fizjoterapia w pediatrii. Red. , Kuliński W.,
Zeman K., : Wydawnictwo Lekarskie PZWL. Warszawa, 314-359. 

Maruszewski T., (1993) Poznanie- afekt- zachowanie. Warszawa PWN.
Pąchalska M. (2011) Afazjologia. Warszawa: Wydawnictwo Naukowe PWN.
Pąchalska M. (2008) Rehabilitacja neuropsychologiczna. Lublin: Wydawnictwo UMCS.

Address for correspondence:

Beata Taradyś- Ruszkowska
The Department of Rehabilitation, 
The Medical Military Institute, Warsaw, Poland
03-127 Warszawa, ul. Ćmielowska 15a/26 and 
e-mail: bruszkowska@wp.pl

Taradyś-Ruszkowska at al. Cognitive and emotional disturbances 

268

116 Taradys1_Layout 1  2016-10-28  13:01  Strona 6



<<
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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


