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Background

A cochlear implant (Cl) is an auditory prosthesis that stimulates the primary auditory nerve
fibers electrically to elicit sound perception in individuals with severe-to-profound sensorineural
hearing impairments. Speech intelligibility is a joint product of a speaker and a listener and
can provide a close approximation of an individual’s everyday communication status, and
cochlear implants can facilitate the development of speech and language skills in prelingually
deaf patients.

Aim

The aim of this work was to study whether there is an advantage of one ear in the improvement
of speech intelligibility in pediatric and adult cochlear-implanted patients.

Study design

A cross-sectional study to assess the speech intelligibility of right and left cochlear-implanted
patients.

Patients and methods

The study included 50 cochlear-implanted patients (24 male and 26 female): 25 of the patients
were prelingual and 25 were postlingual. Twenty-six of the patients were implanted on the right
ear and 24 were implanted on the left ear. Speech intelligibility assessment was conducted
using the Arabic Speech Intelligibility test. This Arabic Speech Intelligibility test is meant to
be an objective measure as the examiner does not have to evaluate how a word was said.
Results

The results revealed that there was no significant difference between the speech intelligibility
percentage regarding the onset of deafness (prelingual or postlingual), the sex and the
duration of therapy, but there was a significant difference between the speech intelligibility
percentage in right-ear-implanted and left-ear-implanted patients, with marked advantage for
the implanted right ear.

Conclusion and recommendation

Right-ear cochlear implantation has an advantage over left-ear implantation regarding the
speech intelligibility. Hence, in case of bilateral profound deafness of the same degree with
no anatomical complications in either of the ears, it is recommended to choose the right ear
for cochlear implantation.
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Introduction

the phonological, and the morphological levels. For
communication, however, overall speech intelligibility

A cochlear implant (CI) is an auditory prosthesis that
stimulates the primaryauditory nerve fibers electrically
to elicit sound perception in individuals with severe-
to-profound sensorineural hearing impairments. A
substantial number of studies have demonstrated
that the use of Cls can facilitate the development
of speech and language skills of children who are
prelingually deaf (born deaf or become deaf before
age 3) [1].

CIs are primarily aids to sound perception, but in
both adults and children, they can also aid in the
production of spoken language. Speech and spoken
language of children with CIs have been examined
at several structural levels, including the articulatory,
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is the gold standard for assessing the benefit of
cochlear implantation for the production of speech,
because it addresses directly the communicative
function of language. Speech intelligibility involves
the transmission and the reception of linguistic
information and meaning [2].

'The term ‘speech intelligibility’ refers to the degree to
which a speaker’s intended message can be recovered
by other listeners [3]. Speech intelligibility is a joint
product of a speaker and a listener and can provide
a close approximation of an individual’s everyday
communication status with regard to how well the
individual can be understood by other listeners [4].
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Although children with normal hearing achieved
adult-like or near-adult-like speech intelligibility by
around 4 years of age or shortly thereafter, children
with Cls were considerably less intelligible than
their chronological-age peers with normal hearing
at all ages; the speech intelligibility of children who
use Cls dating from the early 1990s to ~1998 have
been reviewed by Svirsky and Chin [5], and the
main results from previous research are as follows:
(a) children’s speech intelligibility improves from
before implantation to after implantation, and then
further improves with increased use of a CI and (b)
CIs support the development of speech production
intelligibility at least as well as conventional hearing
aids (depending on factors such as the length of the
device used, the age at device fitting, and the amount
of residual hearing). Changes of speech production in
postlingually deafened adults after receiving a CI are
more subtle than those observed in prelingually deaf

children [5].

It is well accepted that a majority of individuals
(>90%) demonstrate left-hemisphere dominance
for language [6]. Most individuals show a right-ear
advantage for speech stimuli on dichotic listening
tasks [7]. This right-ear advantage for verbal input
has been attributed to the right ear having privileged
access to left hemisphere. Consistent with this notion,
poorer speech recognition, poorer performance, greater
academic difhiculty, and lower performance on speech
tasks have been noted with right-ear unilateral hearing
loss compared with children with left-ear unilateral
hearing loss [8]. Patients make multiple errors in the
articulation of specific sounds and sound patterns
and are often unintelligible because they produce few
words accurately [9].

Aim

The aim of this work was to study the advantage
of right-ear cochlear implantation over left-ear
cochlear implantation in the improvement of speech
intelligibility in pediatric and adult cochlear-implanted
patients.

Patients and methods

A cross-sectional study assessing the speech
intelligibility of right/left cochlear-implanted patients.
The study included 50 cochlear-implanted patients
(24 male and 26 female) from the Phoniatrics Unit, Ain
Shams University Specialized Hospital. Twenty-five of
the patients were prelingual and 25 were postlingual.
Twenty-six of the patients were implanted on the right
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ear and 24 were implanted on the left ear (the mean
age for prelingual children was 5.94 = 1.44 years, and
the mean age for postlingual patients was 26.12 + 8.69
years). The patients had the following inclusion criteria:

(1) Bilateral profound sensorineural hearing loss
before cochlear implantation.

(2) No medical history other than deafness.

(3) Implanted with either Nucleus 24 (Cochlear
Corporation, Melbourne, Australia) or Med-
El (Medical Electronics (Med El) corporation,
Innsburck, Austria) device.

(4) 'The mean + SD age at implantation was 4.62 +
1.38 years in prelingual patients and 24.85 =+
9.21 years in postlingual patients.

(5) 'The mean + SD duration of hearing loss was
4.35 = 1.29 years in prelingual patients and
4.22 + 2.12 years in postlingual patients.

(6) 'The mean *+ SD duration for implant activation
was 18.23 + 4.11 months in prelingual patients
and 17.92 + 3.81 months in postlingual patients.

(7)  'The duration of phoniatric therapy received was
minimum 12 months to maximum 18 months.

(8) Regular attendance of therapy sessions.

(9) Patients with irregular attendance were excluded.

(10) All patients received structured auditory and

language therapy sessions with a mean of three

sessions per week (40 min each).

Each patient can utter at least three-word

sentences for prelingual children and fully

developed language in postlingual patients.

(11)

All patients were subjected to the following:

Personal history, language assessment by an Arabic
language test [10], psychometric evaluation, and the
speech intelligibility test [11].

'The speech intelligibility of the patients was assessed
using the Arabic Speech Intelligibility test. This Arabic
Speech Intelligibility test is meant to be an objective
measure. The test is composed of 100 cards carrying
50 pictures (each picture is repeated twice). The pictures
are structurally organized into three sets as follows:

(1) Set A includes 20 pictures of monosyllabic
words that start with bilabial, nasal, epicodental,
and supra-alveolar consonants.

(2) Set B includes 20 pictures of monosyllabic
words that start with dorsopalatal, uvular, velar,
and pharyngeal consonants.

(3) Set C includes 10 pictures indicating simple
action—verb sentences.

The pictures of each set are shuffled carefully and
presented one by one to the patient who is asked to
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name what is in the picture. Thereafter, the clinician
will write down what he heard from the patient
in the clinician response form. The Arabic Speech
Intelligibility test is designed to provide an estimation
of the overall speech intelligibility of patients by
providing a total score in terms of percentage. The
patient’s task is to say the pictured word correctly
enough so that the listener can decide which word,
among the 20 or 10 possible choices, he/she was trying
to say. Although the examiner knows the set of 20 (or
10 in sentences) possibilities, the examiner does not
know which word the patient will try to say on any
given test item. Therefore, the examiner does not have
to evaluate how a word was said but only whether the
quality of articulation was functionally good enough
to make the word understandable. The assessment was
performed by two expert phoniatricians and the results
were obtained. The number of correct responses by the
examiner is tabulated and a percent score is calculated.
This score represents the patient’s speech intelligibility.

Data management and analysis

"The collected data were revised, coded, tabulated, and
introduced into a PC using the statistical package for the
social sciences (SPSS 15.0, 2001; SPSS Inc., Chicago,
Ilinois, USA) for Windows. Data were presented and
suitable analysis was performed according to the type
of data obtained for each parameter.

(1) Descriptive statistics:

(a) Mean.

(b) SD.

(¢) Minimum and maximum values (range) for
numerical data.

(d) Frequency and percentage of non-numerical
data.

(2) Analytical statistics:

(a) The independent samples z-test was used
to assess the statistical significance of the
difference between two study group means.

(b) The y>-test was used to examine the
relationship between two qualitative variables.

P-value was used to determine level of significance;
P-value more than 0.05 was considered nonsignificant
(NS), P-value less than 0.05 was considered significant
(S), P-value less than 0.01 was considered highly
significant (HS).

Results

Comparing the speech intelligibility percentage and
severity regarding the onset of deafness (prelingual
or postlingual), the sex and the laterality (the side of

cochlear implantation: right ear or left ear) revealed that
there was no significant difference between the mean
of the speech intelligibility percentage in prelingual
and postlingual patients, and there was also no
significant difference between the mean of the speech
intelligibility percentage in male and female patients,
but there was a highly significant difference between
the mean of the speech intelligibility percentage in
right-ear-implanted and left-ear-implanted patients,
with marked advantage in patients with the implanted

right ear (Table 1).

Comparing the results of the mean of the speech
intelligibility percentage regarding the laterality (the
side of ear implantation: right or left) in prelingual
and postlingual cochlear-implant patients revealed
that there was a highly significant difference between
the mean of the speech intelligibility percentage in
right-sided and left-sided prelingual cochlear-implant
patients, with an advantage to the right ear. There was
also a highly significant difference between the mean
of the speech intelligibility percentage in right-sided
and left-sided postlingual cochlear-implant patients,
with advantage to the right ear. The highest mean of
the speech intelligibility percentage was recorded in
right-ear postlingual cochlear-implant patients and
the lowest mean of the speech intelligibility percentage
was recorded in the left-ear prelingual cochlear-

implant patients (Table 2 and Fig. 1).

Correlation of the percentage of speech intelligibility
with the duration of therapy among prelingual and
postlingual CI showed that the speech intelligibility

Table 1 Comparison of the percentage of the speech intelligibility
regarding the cochlear-implant site, the sex and the laterality
using the independent samples t-test

Percentage of the speech N Mean  SD t P
intelligibility test
Cochlear implant
Prelingual 25 4512 22430 -1.367 0.178
Postlingual 25 5448 25.854
Sex
Males 24 5438 24.491 1.281 0.206
Females 26 45.58 24.042
Laterality
Right 26 67.12 19.660 7.752 0.000
Left 24 31.04 11.994

Table 2 Comparison of the percentage of the speech intelligibility
regarding the laterality among prelingual and postlingual
cochlear implant using the independent samples ttest

Laterality Cochlear implant
Prelingual Postlingual
Mean SD P Mean SD P
Right 59.46 20.484 0.000 7477 16.084 0.000
Left 29.58 11.556 32.50 12.753




percentage increases as long as the duration of therapy
increases in prelingual cochlear-implant patients, but
there was no significant difference between the right or
the left ear. Among the postlingual cochlear-implant
patients, there was no significant difference between
the percentages of speech intelligibility in patients
with the implant in the right or the left ear regarding
the duration of therapy (Table 3).

Discussion

The results of this study indicated that prelingual
and postlingual cochlear-implanted patients with
the implant on their right ear showed better speech
intelligibility than those implanted on their left ear.
This could be explained by the right-ear advantage
for verbal stimuli in normal-hearing individuals. The
auditory region in each cerebral hemisphere receives
sensorial stimuli from both ears, but it is more
activated by the stimulation from the contralateral
ear [12]. The language and speech centers are located
in the left cerebral hemisphere, and so implantation of
the right ear would provide the best auditory results.
However, it must be taken into account when selecting
the side of cochlear implantation that both ears are
similar in their residual hearing and there are no
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Table 3 Correlation of the percentage of speech intelligibility
with the duration of therapy among prelingual and postlingual
cochlear implant using the Pearson correlation test (n)
Correlation % of the test
test Prelingual Postlingual
Overall Right Left Overall Right Left
Duration Pearson’s 0.199 0.446 0.062 -0.265 0.054 0.141
of training correlation
in months (r)

P 0.340 0.123 0.848 0.200 0.861 0.663
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anatomical restrictions in any of them. The right-ear
advantage has been shown in other studies [13,14].
The performance of children with unilateral right-ear
deafness was significantly poorer than that of children
with left unilateral deafness in linguistic subtests
of the Wechsler Intelligence Scale. Another study
showed that prelingually deafened children with right
cochlear implantation outperformed children with left
cochlear implantation in speech perception [15]. A
study conducted on adults with postlingual deatness to
a severe to profound degree showed that the patients
implanted on their right ear presented answers in the
tests of speech perception significantly better than the
patients implanted on the left ear [16]. Morris ezal. [17]
found no significant differences in speech perception
abilities in large matched groups of adults with right
compared with left cochlear implantation. Another
study on a combined group of prelingual children and
postlingual adults using cochlear implantation showed
no significant differences between patients who were
implanted on their dominant ear (based on handedness)
and patients implanted on the nondominant side [18].

In the present study, it was found that the speech
intelligibility improved with increased duration of
therapy in prelingual cochlear-implanted patients. The
improvement with increased duration was also proved
in other studies such as that of Allen e 4/ [19], where
the speech intelligibility was evaluated yearly for 5 years,
showing continuous improvement; the same finding
was found by Calmels e a/. [20]. However, in the present
study, no improvement with increased therapy duration
was found in the postlingual implanted patients. A study
conducted by Lenarz ez al. [21] on postlingual cochlear-
implanted adults showed improved performance in
the first 6 months after implantation, and afterwards,
the performance entered a plateau phase in which no
statistically significant improvement or deterioration
were observed for more than 20 years of follow-up. As
the present study was conducted after 12 months of
therapy or more, so the postlingual implanted patients
were in the plateau phase, showing no improvement
with increased duration of therapy. In contrast, another
study found improved performance in postlingual
implanted patients with increased duration of implant

use [22].

It was also found in this study that the speech
intelligibility was independent of the sex of implanted
patients. This was also seen in other studies [23,24].

In this study, despite the mean percentage of the speech
intelligibility of the postlingual implanted patients
being higher than that of the prelingual implanted
patients, which may be due to the presence of previous
auditory experience of the postlingual deafened
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patients with spoken language, there was no significant
difference between them. The nonsignificant difference
may be due to the presence of left-ear implantation
in both prelingual and postlingual implanted patients
who have alower percentage of the speech intelligibility
or it may be due to the presence of early-implanted
and late-implanted patients, which needs further
investigation on a larger group of implanted patients.

Conclusion and recommendation

Right-ear cochlear implantation has an advantage
over left-ear implantation regarding the speech
intelligibility. Hence, in case of bilateral profound
deafness of the same degree with no anatomical
complications in either of the ears, it is recommended
to choose the right ear for cochlear implantation.

Acknowledgements
Conflicts of interest
None declared.

References
1 Tobey E, Geers A, Brenner C, Altuna D, Gabbert G. Factors associated
with development of speech production skills in children implanted by age
five. Ear Hear 2003; 24:36S—-45S.

2 Chin S, Bergeson T, Phan J. Speech intelligibility and prosody production
in children with cochlear implants. J Commun Disord 2012; 45:355-366.

3 Bunton K, Kent R, Kent J, Duffy J. The effects of flattening fundamental
frequency contours on sentence intelligibility in speakers with dysarthria.
Clin Linguist Phon 2001; 15:181-193.

4 Kent R, Miolo G, Bloedel S. The intelligibility of children’s speech: a review
of evaluation procedures. Am J Speech Lang Pathol 1994; 3:81-95.

5 Svirsky M, Chin S. Speech production. In: Waltzman SB, Cohen NL,
editors. Cochlear implants. New York: Thieme Medical; 2000. 293-309.

6 Loring D, Meador K, Lee G, Murro A, Smith J, Flaningin H. Cerebral
language lateralization: evidence from intracarotid amobarbital testing.
Neuropsychologica 1990; 28:831-838.

7 Breier J, Hiscock M, Jahrsdoerfer R, Gray L. Ear advantage in
dichotic listening after correlation for early congenital hearing loss.
Neuropsychologica 1998; 36:209-216.

10

1"

12

13

14

15

16

17

18

19

20

21

22

23

24

Jensen J, Borre S, Jhansen P. Unilateral sensorineural hearing loss in
children: cognitive abilities with respect to right/left ear differences. Br J
Audiol 1989; 23:215-220.

Justice L. Communication sciences and disorders: an introduction. Upper
Saddle River, New Jersey: Pearson Merrill Prentice Hall; 2006.

Kotby MN, Khairy A, Barakah M, Rifaie N, EI-Shobary A. Language testing
of Arabic speaking children. In: Kotby MN, editor. Proceedings of the
XXIIl world congress of the International Association of Logopedics and
Phonetics (August 6-10). Cairo, Egypt; 1995. 263-266.

Abdel Hamid A, Bassiouny S, Hegazi M, Saber A, Nassar G, Ibrahim A.
Development of Arabic Speech Intelligibility test for children [MD thesis].
Cairo: Unit of Phoniatrics, Faculty of Medicine, Ain Shams University;
2010.

Popelar J, Erre J, Aran J, Cazals Y. Plastic changes in ipsi-contralateral
differences of auditory cortex and inferior colliculus evoked potentials after
injury to one ear in the adult guinea pig. Hear Res 1994; 72:125-134.

Hartvig Jensen J, Borre S, Johansen P. Unilateral sensorineural hearing
loss in children: cognitive abilities with respect to right/left ear differences.
Br J Audiol 1989; 23:215-222.

Niedzielski A, Humeniuk E, Blaziak P, Gwizda G. Intellectual efficiency of
children with unilateral hearing loss. Int J Pediatr Otorhinolaryngol 2006;
70:1529-1532.

Henkin Y, Taitelbaum-Swead R, Hildesheimer M, Migirov L, Kronenberg J,
Kishon-Rabin L. Is there a right cochlear implant advantage. Otol Neurotol
2008; 29:489-494.

Buarque L, Brazorotto J, Cavalcanti H, Lima L Jr, Lima D, Ferreira M.
Auditory performance during a period of time in cochlear implant users
with postlingual hearing loss. Audiol Commun Res 2013; 18:120-125.

Morris L, Mallur P, Roland J, Waltzman S, Lalwani A. Implication of
central asymmetry speech processing on selecting the ear for cochlear
implantation. Otol Neurotol 2007; 28:25-30.

Deguine O, Garcia de Quevedo S, Fraysse B, Cormary X, Uziel A,
Demonet J. Criteria for selecting the side for cochlear implantation. Ann
Otol Rhinol Laryngol Suppl 1995; 166:403—406.

Allen M, Nikolopoulos T, O’'Donoghue G. Speech intelligibility in children
after cochlear implantation. Am J Otol 1998; 19:742—746.

Calmels M, Saliba I, Wanna G, Cochard N, Fillaux J, Deguine O, et al.
Speech perception and speech intelligibility in children after cochlear
implantation. Int J Pediatr Otorhinolaryngol 2004; 68:347-351.

Lenarz M, Sonmez H, Joseph G, Buchner A, Lenarz T. Long-term
performance of cochlear implants in postlingually deafened adults.
Otolaryngol Head Neck Surg 2012; 147:112-118.

Manrique M, Espinosa J, Huarte A, Molina M, Garcia-Tapia R, Artieda J.
Cochlear implants in postlingual persons: results during the first five years
of the clinical course. Acta Otorrinolaringol Esp 1998; 49:19-24.

Manrique M, Ramos A, Morera C, Cenjor C, Lavilla M, Boleas M, et al.
Analysis of the cochlear implant as a treatment technique for profound
hearing loss in pre and postlocutive patients. Acta Otorrinolaringol Esp
2006; 57:2-23.

Klop W, Boermans P, Ferrier M, Van den Hout W, Stiggelbout A, Frijns J.

Clinical relevance of quality of life outcome in cochlear implantation in
postlingually deafened adults. Otol Neurotol 2008; 29:615-621.




<<
  /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 1.4
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




