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Abstract Huntington’s disease (HD) is a progressive
neurodegenerative autosomal dominant disease character-
ized by disturbed movements and behavior and cognitive
decline. The motor disturbances are both choreiform and
hypokinetic. As a result of the combination of these signs,
it is known that many patients with HD suffer from dys-
phagia. Little is known about the frequency and the char-
acteristics of dysphagia in HD. Well-balanced strategies for
treatment and prevention of dysphagia in HD are lacking.
Therefore, we have performed a detailed survey of the
literature. We found that the patient groups studied were
heterogeneous and the methods used were highly variable,
and no balanced advice for prevention and treatment was
systematically proven.
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Deglutition - Deglutition disorders

Huntington’s disease (HD) is a progressive neurodegener-
ative autosomal dominant disease characterized by dis-
turbed movements and behavior and cognitive decline. The
motor disturbances are both choreiform and hypokinetic.
Choreiform movements are irregular and involuntary in
HD and involve not only limbs but respiratory and buco-
lingual muscles, comparable to dancing (chorea = dancing
in Greek). HD is caused by a CAG repeat expansion of the
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HTT gene on the short arm of chromosome 4. The mutant
protein huntingtin causes neurodegeneration in the brain,
particularly in the caudate nucleus and putamen. Onset of
HD on average occurs in the third or fourth decade of life
and lasts about 15-20 years [1-8]. Death often results from
aspiration pneumonia caused in turn by a progressive
dysphagia [9-12]. Previous studies into dysphagia in HD
investigated dysphagic features in the different phases of
ingestion [13—17]. It is not known in what stage of HD the
dysphagia becomes clinically apparent. The frequency of
this incapacitating sign is not known. No well-proven
strategies to prevent dysphagia are available. Therefore, we
reviewed the literature on this clinically important sign in
HD, looking for different methods and interventions to find
a better strategy for treatment and prevention.

Methods

Literature searches were performed using OVID Medline
(1985-2009), OVID Embase (1985-2009), Omega
(1985-2009), PubMed (1985-2009), and EBSCO Cinahl
(1985-2009) to identify evidence about the theme of
dysphagia in HD. Search terms included aerophagia, aspi-
ration, asphyxiation, chest infection, choking, cineradiog-
raphy, coughing, deglutition disorders, drinking, dysarthria,
dysphagia, eating, drinking, fluoroscopy, food, ingestion,
laryngeal chorea, mastication, penetration, phases of
ingestion, pneumonia, swallowing, tongue, voice, and voice
disorders in HD. The relevant studies [13—17] about dys-
phagia in HD were evaluated and summarized (Appendix).
Studies were relevant if they were directly linked to
swallowing, phases of ingestion, and dysphagia in HD;
otherwise, they were excluded, such as studies about
nutrition and dysarthria. To create a clear picture about the
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Table 1 Phases of ingestion [18]

Preparatory oral Oral

Pharyngeal

Esophageal

Transport to the mouth Bolus positioning

Lip closure Undulation tongue
Mastication Triggering of pharyngeal swallow
Tongue rotation Coating of pharyngeal wall
Tongue thrust Oral transit time (<1-1.5 s)
Tongue-to-palate contact

Bolus formation

Velum elevation and retraction
Velopharyngeal closure

Hyoid and laryngeal elevation
Total laryngeal closure
Cricopharyngeal opening

Reduce tongue base

Contraction pharyngeal constrictors
Pharyngeal transit time (<1.0 s)

Peristaltic
Esophageal transit time (8-20 s)

overall conclusions of dysphagia in HD according to the
literature, the dysphagic features were divided into the four
phases of ingestion [18], i.e., preparatory oral, oral, pha-
ryngeal, and esophageal (Table 1).

Results

Five studies [13-17] directly linked to swallowing and
dysphagia in HD were found (Appendix). Three studies were
about dysphagia in HD [13—15], one case study was about
laryngeal chorea in relation to swallowing [16], and one case
study was about oropharyngeal dysphagia in HD, measuring
the oral transit time, pharyngeal transit time, and esophageal
response time [17]. The studies used several objective
methods and techniques. Leopold and Kagel [13] used a
detailed diagnostic examination. An unweighted dysphagia
scale of 0-5 was formulated based on abnormalities of
ingestion that were observed during the clinical and radio-
logic examinations. In this article, a mixed group of HD
patients were studied. Hunt and Walker [14] described
nursing interventions for dysphagia in HD. The nursing
interventions were mealtime tips, suggestions for an envi-
ronment in which to eat, appropriate aids for stage of disease,
food choices and supplements, and methods to control dys-
phagia. In this study, three undefined patients with HD were
illustrated. In another study, Kagel and Leopold [15] used the
Crozer-Chester Medical Centre Dysphagia Centre evalua-
tion. In addition, a videofluoroscopic swallowing study was
used. Mochizuki et al. [16] used barium cineradiologic
examination for laryngeal chorea in HD. The dysphagia was
not described in detail: the only characteristic that was given
referred to a cough at the beginning and during the swallow.
The specific misdeglutition per phase of ingestion according
to the cineradiologic examination was not described.
Hamakawa et al. [17] employed two procedures to assess
dysphagia: one was a general view of self-feeding and the
other used videofluorography.

The overall conclusion one can draw from these studies is
that dysphagic features occur especially in the preparatory
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oral, oral, and pharyngeal phases of ingestion. The main
problems in the preparatory oral phase are the postural
instability, rapidly and impulsively consuming food, and
poor lingual control. In the oral phase, the main problems are
uncoordinated swallow, repetitive swallow, and residue after
the swallow. In the pharyngeal phase the main problems are
coughing, choking, and aspiration (Table 2).

Discussion

The techniques used to examine dysphagia in HD are dif-
ferent and only some can be beneficial for patients; there-
fore, their outcomes can be somewhat questionable. For
example, along with the videofluoroscopic swallowing
study, Kagel and Leopold [15] used compensatory tech-
niques like reducing chorea by manually positioned
extremities, a wedge supporting the midthoracic to lumbar
spine, and the clinician giving cues to help the patients
maintain an erect trunk and neutral neck postures. Fur-
thermore, before the patients ingested a test substance, the
patients were fed a lemon ice bolus. This lemon ice bolus
was intended to stimulate oropharyngeal sensory systems
and slow oropharyngeal movements. Logemann et al. [19]
measured the effects of a sour bolus on oropharyngeal
swallowing in patients with neurogenic dysphagia. Results
showed that there was significant improvement in oral
onset of the swallow and a significant reduction in pha-
ryngeal swallow delay and in frequency of aspiration with
the sour bolus [19]. Pelletier et al. [20] examined the effect
of citric acid (2.7%) on swallowing. Citric acid (2.7%)
significantly reduced aspiration and penetration compared
with water. Furthermore, a significant increase in sponta-
neous dry swallows was observed after the taste stimuli.
Another compensatory technique used was placing the soft
and solid foods directly on the lateral molars. This can be
beneficial to the patient because he/she does not have to
transport the soft and solid foods from the lips to the lateral
molars. In spite of all these compensatory techniques,
patients still showed a lot of swallowing problems.



A.-W. Heemskerk, R. A. C. Roos: Dysphagia in Huntington’s Disease

Table 2 Overall conclusions of previous studies on dysphagia in HD

Preparatory oral

Oral

Pharyngeal

Esophageal

Postural instability [15, 17]

Abrupt postural changes caused
flux to the pharynx [15]

Hyperextension of head and
trunk [13, 15]

Difficulty controlling rate and
amount of food intake [13]

Rapidly and impulsively
consuming food [13, 17]
Tachyphagia [15]

Inadequate mastication
[13-15, 17]

Poor lingual control [14, 17]

Tongue protrusion [16]

Premature liquid transfer
[15, 17]

Delayed lingual transfer [15]

Lingual chorea [15]

Impaired voluntary
swallowing [13]

Swallow incoordination [15]

Short oral transit time
(0.23 s) [17]

Repetitive swallows [15]

Swallow latency [15]

Residue after swallowing
solid foods [13, 17]

Intraoral bolus retention [15]

Segmented lingual transfer
[15]

Coughing [13-17]

Choking [14, 15]

Aspiration [13-15]

Eructations [15]

Aerophagia [13, 15]

Audible swallows [15]

Prolonged laryngeal elevation [15]
Difficulty descent larynx [16, 17]

Phonation during swallow [15]
Pharyngeal stasis [13, 15, 17]

Impaired cricopharyngeal
function [13]

Inability to stop respiration [15]
Wet vocal quality [15]
Laryngeal chorea [15, 16]

Vomiting [13, 15]

Early satiety [15]

Abnormal esophageal motility
[13, 15]

Diaphragmatic chorea [15]

Reflux [15]

Epiglottis tilt not inferoposterior [17]

In our experience we have found similar abnormalities
in all the swallowing problems summarized in Table 2.
However, we think much depends on the stage of HD.
Unfortunately, all five studies used a mixed group of HD
patients and none systematically examined dysphagia
through the successive stages of HD. Therefore, the spe-
cific dysphagic features in HD and the prevalence of dys-
phagia in HD are not known. In our experience, patients in
the early stages of HD may develop overt dysphagia.
Furthermore, we think we can delay symptomatic dys-
phagia with early and regular intervention from a speech
and language therapist. Compensatory techniques seem to
help when patients are treated early, even before the dys-
phagia starts. It is necessary to give information about
dysphagia and its consequences. Dysphagia is potentially a
frightening issue for patients, particularly because many
remember other family members having swallow difficul-
ties or may have seen someone aspirate. For these reasons,
the information must be introduced in a sensitive manner,
and discussion about current problems should be encour-
aged. None of the published studies discussed these
important points. Because of the serious consequences of

dysphagia in HD, namely, pneumonia and acute respiratory
distress and subsequent death [9-12], it is very important to
assess and measure the dysphagic features as soon as
possible. By investigating dysphagia at the early stages of
the disease and following patients as the disease pro-
gresses, a more accurate categorization of dysphagia can be
established that may lead to its proper management. To
date no such studies exist in part because dysphagia is not
recognized in the Unified Huntington’s Disease Rating
Scale (UHDRS), an internationally used research scale that
assesses the clinical features and course of HD [21].
Therefore, at first it is necessary to develop a validated
dysphagia assessment scale for HD patients. Manor et al.
[22] developed a Swallowing Disturbance Questionnaire
(SDQ) for Parkinson’s disease (PD). This questionnaire
asks about experiencing swallowing disturbances and
compares its findings to an objective assessment. This SDQ
emerged as a validated tool to detect early dysphagia in PD
patients [22]. Since some important issues are missing in
the SDQ with respect to HD, e.g., the choreiform move-
ments of the tongue, we have initiated such a pilot study for
HD patients.
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The majority of articles that examined therapeutic outcomes
for HD were derived from observational studies with few
patients and poor methodology. Lack of randomized control

L . Appendix
trials is apparent. There is further need for research on pp
treatment outcome in HD so that clinicians may use evi-
) S o . See Table 3.
dence-based practice to assist clinical decision making.
Table 3
Design Setting Participant Intervention Outcome Results
measures
[13]
Clinical setting HD (N = 12) 1. Detailed diagnostic examination Main problems:
including:
e Neurologic history and 1. Dysarthria and impaired voluntary swallowing and
examination coughing
e Dysphagia examination 2. Multiple abnormalities of ingestion
o Barium cineradiography of 3. Difficulties controlling rate and amount of food
ingestion
e Pulmonary function testing 4. Dysphagia always the greatest for liquids
2. Esophageal manometry (N = 8) 5. Retaining oral material after swallow
3. Indirect laryngoscopy (N = 5) 6. Aerophagia (N = 8)
4. Unweighted dysphagia scale 7. Vomiting (N = 3)
(0-5) Barium cineradiologic examination confirmed many of
the clinical abnormalities
[14]
Case studies  Clinical setting HD (N = 3) Describing case stories 1. Current medication needs to be evaluated
Describing nursing interventions 2. Mealtime tips
3. Factors to consider in controlling dysphagia:
e Medication
e Environment
e Equipment
e Posture
e Food choice
e Breath control with swallowing
o First aid
[15]
Clinical setting HD group Crozer-Chester Medical Center Fisher’s exact  Clinical assessments:
(N = 35) Dysphagia Center evaluation, test
including:
Hyperkinetic 1. Dysphagia history Bonferroni HD-h: Dysphagia in 29, 27, 11 patients during
HD-h (N = 30) procedure swallowing stages I, II, III
Rigid 2. Clinical assessments of oral p > 0.002 HD-rb: Dysphagia in 5 patients during stage I;
bradykinetic, motor, sensory, and respiratory rejected the coughing, choking, and swallow latency in stage II;
HD-1b (N =5) system functions null no significant disorder in stage III
3. Liquid and food ingestion hypothesis Videofluoroscopic swallowing study
analysis
4. Evaluation of independent HD-h (N = 29) HD-rb (N = 5): In most instances, the
feeding results correlated with clinical assessments
5. Videofluoroscopic swallowing
study
[16]
Case study Clinical setting HD (N = 1) Barium cineradiologic examination Descending phase-type misdeglutition

Involuntary movements of the larynx
Tongue protrusion

Cough at the beginning of phonation
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Table 3
Design Setting Participant Intervention Outcome measures Results
[17]
Case study Clinical setting HD (N = 1) General view of self-feeding Videofluorography: 5 ml barium:
Videofluorography 1. OTT: oral transit time OTT: 0.77 s, PTT: 0.7 s, PRT: 0.7 s
2. PTT: pharyngeal 20 ml barium:
transit time
3. PRT: pharyngeal OTT: 0.23 s, PTT: 0.71 s, PRT: 0.54 s
response time Pudding swallow:
OTT: 0.43 s, PTT: 0.6 s, PRT: 0.8 s
Main problems:
1. Inability for smooth transportation of food
into oral cavity
2. Disorganization of tongue movement
3. Tendency to eat rapidly
References 13. Leopold NA, Kagel MC. Dysphagia in Huntington’s disease.
Arch Neurol. 1985;42:57-60.

1. Bates G, Harper PS, Jones L. Huntington’s disease. 3rd ed. New 14. Hunt VP’, Walker FO D)./sphagla in Huntington’s disease.
York: Oxford University Press; 2002. J Neurosci Nurs. 1989:21(2):92-5. L

2. Albin RL, Reiner A, Anderson KD, Dure LS IV, Handelin B, 15. Kagel MC, Leopqld NA. Dysphagla in Huntington’s disease: a
Balfour R, Whetsell WO Jr, Penney JB, Young AB. Preferential 16—ye§r re'trospectlvc. Dysphagia. 1992;7:106-14.
loss of striato-external pallidal projection neurons in presymp- 16. MOChlZUk% H, Kamal'(ura Kj Kumad'a M, ’GOt(.) J, Kanazawe} L
tomatic Huntington’s disease. Ann Neurol. 1992;31(4):425-30. MOtOyOShl K. A patient with Huntington’s disease presenting

3. Albin RL. Selective neurodegeneration in Huntington’s disease. with laryngeal chorea. Eur Neurol. 1999;4.1:119720' .

Ann Neurol. 1995:38:835-6. 17. Hamakawa S, Koda C, Umeno H, Yoshida Y, Nakashima T,

4. Cardoso F, Seppi K, Mair KJ, Wenning GK, Poewe W. Seminar Asaoka K, Shoji H. Oropharyngeal dysphagia in a case of Hun-
on choreas. Lancet Neurol. 2006:5:589—602. tington’s disease. Auris Nasus Larynx. 2004;31:171-6.

5. Roos RAC. Hermans J Vegter-v;m der Vlis M. van Ommen GJ 18. Logemann JA. Slikstoornissen: Onderzoek en behandeling.
Bruyn GW. Duration of illness in Huntington’s disease is not London: Swets & Zelth.nger Publishers; 2002. .
related to age at onset. J Neurol Neurosurg Psychiatry. 1993;56: 19. Logemann JA, Pauloski BR, Colangelo L, Lazarus C, Fujiu ,M’
98-100. Kabhrilas PJ. Effects of a sour bolus on oropharyngeal swallowing

6. Quarrel O. Huntington’s disease: the facts. New York: Oxford measures in patients with neurogenic dysphagia. J Speech Lang
University Press; 1999. Hear Res. 1995,38:556-63. o . o .

7. Vonsattel JP, Myers RH, Stevens TJ, Ferrante RJ, Bird ED 20. Pelletier CA, Lawless HT. Effect of citric acid and citric acid-
Richardson EP Jr. Neuropathological classification of Hunting- sucrose .mixtures on swallowing in neurogenic oropharyngeal
ton’s disease. J Neuropathol Exp Neurol. 1985;44(6):559-77. dysphagla. Dysphagia. 2003 ;18:231‘41' . s .

8. Vonsattel JP. Neuropathology of Huntington’s disease. In: Joseph 21 Huntmgtgn .S.tudy Group. Unified Huntlpgton s disease rating
AB, Young RR, editors. Movements disorders in neurology scale: reliability and consistency. Move Disord. 1996;11:136-42.
and neuropsychiatry. Cambridge: Blackwell Scientific; 1992. 22. Manor Y, .Gl]ad.l N, Cohen A, FI.ISS DM’ Cohen J T'_ Validation (?f
p. 186-94. a swallowing disturbance questionnaire for detecting dysphagia

9. Edmonds C. Huntington’s chorea, dysphagia and death. Med J in patients with Parkinson’s disease. Move Disord. 2007;22:
Aust. 1966;53:2734. 1917-21.

10. Lanska DJ, Lavine L, Lanska MJ, Schoenberg BS. Huntington’s
disease mortality in the United States. Neurology. 1988;38:769. .
11. Lanska DJ, Lanska MJ, Lavine L, Schoenberg BS. Conditions Anne-Wil Heemskerk MSc
associated with Huntington’s disease and death. A case control
study. Arch Neurol. 1988:45(8):878-80. Raymond A. C. Roos MD, PhD
12. Sorensen SA, Fenger K. Causes of death in patients with Hun-

tington’s disease and in unaffected first degree relatives. J] Med
Genet. 1992;29:911-4.

@ Springer



	Dysphagia in Huntington’s Disease: A Review
	Abstract
	Methods
	Results
	Discussion
	Recommendation
	Acknowledgment
	Appendix
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /CreateJDFFile 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 [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


