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Abstract

New radiographic maxillofacial techniques, cone beam computerized tomography (CBCT) are a necessity in the assessment of jaw bone
offer to effectively evaluate the treatment. Aim: To quantitatively and qualitatively evaluate anterior mandibular area on CBCT comparing to
orthopantomography (OPG). Material and Methods: Fifty-one dental patients, aged between 20 and 77 years, were quantitatively analyzed
and 81 dental patients, aged between 20 and 79 years, were qualitatively analyzed. ANOVA and Mann-Whitney tests were used for
statistical analyses. Results: Strong statistical significant differences were recorded between CBCT and OPG assessments for all groups
of teeth (p<0.001), when evaluation was performed on distances to mandibular base. When assessing the distance to the incisive canal,
the differences were recorded only for the left canine zone. Mean densities of central incisor, lateral incisor and canine regions, were
1,400-1,425 HU, 1,212-1,224 HU, and 1,150-1,175 HU, respectively. There was a marginal statistical evidence that bone density was
lower in canine zone comparing to central incisor area (p=0.08). Conclusions: Measurements on CBCT are more accurate when compared
with OPG. Bone density of central incisor region is higher. Therefore, CBCT permits the clinician to have all necessary information when

planning dental implants.
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=& Introduction

Interpretation of X-rays provides information that
can build a diagnosis. A good clinician should have
interpretive skills to identify normal structures. More-
over, the dentist has to differentiate the radiographic
deviations in shapes and density of normal values [1].

More recent radiographic imaging techniques, such
as digital radiography, computed tomography (CT),
magnetic resonance imaging (MRI) become necessities
in the assessment of jaw bone offer to evaluate preope-
ratively the treatment effectiveness and to decrease the
recovery interval [2-5].

Computed tomography has revolutionized the bone
analysis and treatment planning. With a single scan and
using a low dose of radiation, images of both bone and
soft tissues are analyzed. CT creates a three-dimensional
reconstruction of the patient’s skull or of any maxillo-
facial region. Moreover, this technique is able to

produce images in axial, sagittal, frontal planes [6, 7].

European Academy of Dentomaxillary Radiology
set ground rules in use of CBCT by dental practitioners,
radiology specialists, and producing companies of
radiological equipment [8]. The dental CBCT is recom-
mended for: assessment of bone support for the
application of dental implants; TMJ’s analysis to diag-
nose degenerative bone changes; examination of teeth
and facial structures to start orthodontic treatment;
proximity viewing of wisdom molars to lower mandi-
bular canal, prior extractions; diagnosis of cysts, tumors
or infections of the teeth and jaw bones [9]. Effective
dose of irradiation for CBCT is between 6 and 477 uSV
and equipment cost is relatively low related with the
benefits obtained by this imaging technique [10].

The purpose of this study is to assess different me-
thods of quantitative and qualitative frontal mandibular
alveolar bone analyses, aiming improvement of the
dental implant preoperative evaluation.
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= Patients and Methods

All patients were recruited from a Radiological
Center in Bucharest. For all subjects, personal data were
collected by interview. Both sexes were analyzed.
All subjects were partial edentulous.

Quantitative analysis

For quantitative analysis of alveolar crest, 51 clinical
cases were randomly selected from a total of 700
patients to whom their dental practitioners recommend-
ed both OPG and CBCT, aprior the dental implant plan.
The measurements were made between dental apices
and two landmarks: the incisive canal considered as
mandibular canal’s extension, the mandibular base.
Evaluations were made on panoramic radiographs
(controls) and on the reconstructed panoramic sections
and cross sections of CBCT. Measurements were made
for each anterior mandibular tooth present on the jaw by
a single researcher, to eliminate differences that might
be statistically significant between several evaluators
[11]. These were carried out with a digital sliding
calliper (PowerFix, PagetTrading Ltd., London, UK)
with an accuracy of 0.01 mm and were repeated three
times at an interval of four weeks, to obtain the repro-
ducibility of values by the same assessor. Averages
were then calculated.

All radiographic examinations were carried out
using Orthopantomography Auto IIIN CM. Further-
more, images were produced via a Kodak cassette and
15x30 cm Kodak dental films, with an automatic
regenerator AGFA—Gevaert and a processing time of
4 minutes.

The CBCT unit used was NewTom VGi. Image
detector was an amorphous silicon flat plate of
20%x25 c¢cm dimensions. The CBCT parameters were
110 kV, 1-20 mA, the emission of X-rays during

18 seconds, and the effective dose was 100 pSV.
To achieve sagittal sections, CBCT reconstructions
were set for a thickness of 1 mm.

Qualitative analysis

For qualitative analysis of the alveolar ridge color
assessments have been done. Bone density was evalua-
ted only on three-dimensional reconstructions of the
CBCT. Eighty-one patients were randomly selected
from patients referred to the Radiological Center. Color
evaluations were made visually after a classification
into 22 codes corresponding to Hounsfield Units (HU),
at 250 HU interval.

Data were processed using a computer Pentium V.
The 3D reconstruction program uses standard Open GL,
version 1.2, and HDD of 500 GB. The operating system
was Windows"™ XP Pro.

Mean values and standard deviations (SD) of measu-
rements were calculated; one-way ANOVA test was
used to assess mean differences between evaluations
obtained by the methods mentioned above. Mann—
Whitney test was used to compare bone densities
expressed by codes in different anterior mandibular
areas. Stata 11C statistical software (StataCorp LP,
Texas, USA, version 2009) was used for data analysis.
A p-value <0.05 was considered statistically significant.

@ Results
Quantitative analysis

Quantitative analysis of alveolar crest was perfor-
med on 51 patients, aged between 20-77 years, the
average being 48 years (SD=14). Distribution by sex
was balanced, being more males (50.98%) than females
(49.02%). The descriptive analysis of the measurements
of anterior mandibular teeth is shown in Tables 1 and 2.

Table 1 — Measurements from apices of anterior inferior teeth to basal mandible

Variables Observations Mean [mm] Standard deviation Min. [mm] Max. [nm] p-values*
Right Cl on panoramic 50 24.25 4.49 14.91 33.23
Right CI on panoramic section of CT 50 17.11 2.65 11.85 22.05 <0.0001
Right Cl on sagittal section of CT 50 18.64 2.79 12.62 24.83
Right ILI on panoramic 50 27.27 5.12 17.48 40.03
Right ILI on panoramic section of CT 50 19.02 2.75 12.56 25.33 <0.0001
Right ILI on sagittal section of CT 50 20.73 3.41 13.51 30.33
Right ICI on panoramic 48 28.48 5.15 20.23 4306
Right ICI on panoramic section of CT 48 20.29 2.92 13.23 26.53 <0.0001
Right ICI on sagittal section of CT 48 21.95 3.47 14.72 29.62
Left ICI on panoramic 48 28.95 5.01 20.04 41.09
Left ICI on panoramic section of CT 48 20.28 2.91 12.33 26.53 <0.0001
Left ICI on sagittal section of CT 48 21.49 3.28 15.61 27.71
Left ILI on panoramic 50 27.56 5.03 19.21 41.03
Left ILI on panoramic section of CT 50 18.86 2.34 13.66 23.89 <0.0001
Left ILI on sagittal section of CT 50 20.44 3.1 13.42 27.13
Left Cl on panoramic 48 24.26 3.92 17.08 33.49
Left Cl on panoramic section of CT 48 17.4 2.73 10.33 22.29 <0.0001
Left Cl on sagittal section of CT 48 18.29 2.66 13.56 23.96

*One-way ANOVA test.
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Table 2 — Measurements from apices of anterior inferior teeth to incisive canal

Variables Observations Mean [mm] Standard deviation Min. [mm] Max. [mm] p-values*
Right Cl on panoramic 23 7.82 4.3 0.29 20.11
Right Cl on panoramic section of CT 50 6.84 217 2.03 11.49 =0.08
Right Cl on sagittal section of CT 50 8.05 2.45 2.42 13.73
Right ILI on panoramic 23 8.02 3.44 2.2 12.9
Right ILI on panoramic section of CT 50 8.46 3.13 2.73 15.03 >0.05
Right ILI on sagittal section of CT 50 9.87 2.1 4.62 14.03
Left ILI on panoramic 16 8.46 3.10 3.63 12.09
Left ILI on panoramic section of CT 50 8.12 2.37 3.73 12.61 >0.05
Left ILI on sagittal section of CT 50 9,19 3.00 3.55 14.36
Left Cl on panoramic 19 8.83 3.34 3.62 17.05
Left Cl on panoramic section of CT 48 7.47 2.04 3.53 12.82 =0.05
Left Cl on sagittal section of CT 48 8.1 2.36 3.42 13.23

*One-way ANOVA test.

Ninety-eight mandibular canines (CI), 100 lateral
mandibular incisors (ILI) and 96 central mandibular
incisors (ICI) were measured from apices to the
mandibular base. Forty-two CI and 39 ILI were
measured from their apices to the incisive canal; due to
lack of visibility of incisive canal on OPGs, statistical
analysis could not be performed for ICI.

Testing mean differences of measurements from
apices to the mandibular base revealed statistical
differences for all groups of anterior inferior teeth, when
comparing measurements performed on panoramic
radiographs with those on panoramic or sagittal sections
of CBCT (p<0.0001). Scheffe test shows statistically
significant differences (p<0.0001) between means of all
measurements performed by OPGs, and both panoramic
and sagittal sections of CBCT. When CBCT sagittal and
panoramic sections measurements were compared. No

statistical significant differences were recorded, except
the right CI (marginal statistical significant difference,
p=0.08) (Table 1).

Testing mean differences of measurements from
apices to the incisive canal revealed statistical
differences only for canine regions, when comparing
measurements performed on panoramic radiographs
with those performed on panoramic or sagittal sections
of CBCT (p <0.05) (Table 2).

Table 3 shows the prevalence of the incisor canal’s
detection in the mandibular anterior group, assessed on
OPGs, and CBCT panoramic and sagittal sections.
Among the CI that were analyzed, the incisive canal
was visible only for 28 teeth on OPGs. From the same
reasons, only 24 ILI could be assessed regarding the
distances from their apices to the incisive canal
(Table 3).

Table 3 — Percentage of visibility of incisive canal in anterior mandibular region

Percentage of visible

Variables Observations [n] Visible observations [n’] observations [%]

ICI on panoramic 96 1 1.04
ICI on panoramic section of CBCT 96 4 4.17
ICI on sagittal section of CBCT 96 16 16.67
ILI on panoramic 100 24 24

ILI on panoramic section of CBCT 100 59 59

ILI on sagittal section of CBCT 100 74 74

Cl on panoramic 98 28 28.57
Cl on panoramic section of CBCT 98 76 77.55
Cl on sagittal section of CBCT 98 86 87.76

Qualitative analysis

Qualitative analysis (bone density) was performed
on alveolar crest of 81 patients, who were total or
partially toothless, aged between 20-79 years, average

Table 4 — Bone density of anterior mandibular teeth

being 50 years (SD=14). There were evaluated 40
females (49.38%) and 41 males (50.62%). Results of
bone density obtained in mandibular anterior area are
presented in Table 4.

Variables Observations Mean (HU) Standard deviation Min. (HU) Max. (HU)
ICI 46 8.38 (1,559-1,564) 3.91 (729) 1-249 2,720-2,999
IL/ 39 10.11 (1,212-1,224) 2.3 (277) 1-249 2,001-2,249
Cl 35 10.36 (1,150-1,175) 1.78 (200) 250-499 1,750-1,999

Mann—Whitney test showed marginal evidence of
statistical significant difference (p=0.08) between bone

density of inferior central incisor and inferior canine

areas.




716

Carmen Elena Georgescu et al.

=& Discussion

Dental Implantology is on an upward evolution,
being an alternative to prosthetic solutions. The ethical
attitude of the dentist towards patient is the presentation
of his morpho-functional dento-maxillo-facial data and
to offer alternative solutions of recommended treatment,
including dental implants. All these issues are solved by
recommending a comprehensive preoperative imaging
analysis performed by CBCT.

Radiation exposure used for CBCT, even if it is
different from one unit to another, is less than the
required values for CT. CBCT has also a superior
spatial resolution and is compatible with dental implants
simulation programs. However, due to the low-density
resolution scanning techniques, soft tissue of the face
and neck have a low contrast [12].

It is evident that panoramic radiography cannot
illustrate the width of the bucco-lingual alveolar ridge or
the angle for the future dental implants and also distorts
the images. However, it cannot be eliminated, being
recommended in cases without complications, when the
number of future dental implants is low [13]. No doubt,
if it is found, after clinical examination, sufficient height
of alveolar ridge, OPG or retro-alveolar radiographs are

considered enough as preoperative examination docu-
ments for application of dental implants [14, 15].

Hanssens JF (1996) proved that the exact offer of
bone and the relationships between different bone struc-
tures could be determined by three-dimensional analysis
[16]. The results of our study confirm that measure-
ments performed with aid of OPG are overestimated,
comparing with those obtained by CBCT sagittal
sections, with 6-7 mm. Therefore, an accurate quanti-
tative evaluation in this mandibular area could be only
obtained with CBCT. Our study showed that even
rarely, the image of incisive canal is viewed on OPG in
anterior mandibular region. These findings are in agree-
ment with those of Arzouman MIJ et al. [17], who
showed that the incisive canal, as a continuation of the
mandibular canal, was observed in the incisor region,
with values between 2 and 6.95 mm. Most times,
however, vascular-nervous package for each anterior
tooth crosses the spongious mental region without being
radiologically visible on OPGs.

The location and configuration of the mandibular
canal are various, the importance of these anatomical
formations requiring careful observation on reformed
CBCT images (Figures 1 and 2) [18, 19].

Figure 1 — Incisive canal view on refor-
matted panoramic CBCT (turning curve
shape).
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Figure 2 — Anterior mandibular area, 1 mm slices: (A) genii tubercles; (B) lingual foramen; (C) mental crest; (D)
inferior mandible margin; (E) mental fossa; (F) alveolar crest.

There are studies showing both mandibular canal
and inferior alveolar nerve have different topographies
than anatomical findings [20]. Sagittal images of CBCT
did not have magnification or overlapping of
neighboring structures, which are inherent problems in
OPG, allowing views of the upper floor of mandibular
canal [21].

Considering the incisive canal as anterior extension
of the mandibular canal, OPG does not always offer
accurate identification of it. Thus, a CBCT scanning is
the only proof for the clinician to have documentation in
case of malpractice. If the topography of incisive canal
is not well radiographically evaluated, by applying the
mandibular dental implants, the terminal branch of the

inferior alveolar nerve could be easily harmed and
sensitive disorders may occur (hypoesthesia, hyperes-
thesia, paresthesia). Previous studies have demonstrated
that bleeding or nerve disruption can occur following
implants application, because of the unrecognized
presence of incisive canal [22, 23].

This study shows the presence of incisive canal CI
(87.76%) > ILI (74%) > ICI (16.67%). Therefore, on
OPGs his visibility is lower than on CBCT images: CI
(28.57%) > ILI (24%) > ICI (1.04%).

Regarding bone density in central mandible areas, our
results were consistent with those of the Turkyilmaz I
et al. (2007) [24] where the qualitative analysis were
anterior mandible (738-1152 HU) > anterior maxillar
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(526-906 HU) > posterior mandible (447-985 HU) >
posterior maxillar (231-779 HU).

Other findings still revealed the peak bone densities
of both jaws in mandibular central area, but the values
were lower than ours were [mandibular central (955—
1759 HU) > maxillar frontal (900-1622 HU) >
mandibular lateral (753—-1655 HU) > maxillar lateral
(765-1571 HU)] [25].

= Conclusions

The assessment of incisor canal confirms previous
results, i.e. the visibility is much lower on panoramic
radiographs compared to panoramic sections and
sagittal sections of CBCT. Moreover, the frequency of
incisive canal’s visibility is higher in the inferior canine
area, followed by the inferior lateral incisive and
inferior central incisive areas.

Density and bone structure are carefully analyzed
before application of a dental implant. Bone density of
anterior mandible regions is higher corresponding to
central incisive region, comparing with the canine and
lateral incisive regions.

References

[11 FREDERIKSEN NL, Diagnostic imaging in dental implanto-
logy, Oral Surg Oral Med Oral Pathol Oral Radiol Endod,
1995, 80(5):540-554.

[2] FROMMER HH, STABULAS-SAVAGE JJ, Advanced imaging
systems. In: PENNY R (ed), Radiology for the dental
professional, 8" edition, Mosby, St. Louis, 2005, 330—341.

[3] WHITE SC, PHAROAH MJ, Specialized radiographic
techniques. In: Penny R (ed), Oral radiology. Principles and
interpretation, 4™ edition, Mosby, St. Louis, 2000, 217-240.

[4] ANIL S, AL-GHAMDI HS, A method of gauging dental radio-
graphs during treatment planning for dental implants,
J Contemp Dent Pract, 2007, 8(6):82-88.

[5] DAwooD A, PATEL S, BROWN J, Cone beam CT in dental
practice, Br Dent J, 2009, 207(1):23-28.

[6) KALENDER WA, Principles of computed tomography. In:
KALENDER WA (ed), Computed tomography: fundamentals,
system technology, image quality, applications,, 2™ edition,
Publicis Corporate Publishing, Erlangen, 2005, 17-35.

[7] SEERAM E, Computed tomography — an overview. In:
SEERAM E (ed), Computed tomography: physical principles,
clinical applications and quality control, W.B. Saunders Co.,
Philadelphia, 1994, 1-17.

[8] HORNER K, ISLAM M, FLYGARE L, TSIKLAKIS K, WHAITES E,
Basic principles for use of dental cone beam computed
tomography: consensus guidelines of the European
Academy of Dental and Maxillofacial Radiology, Dento-
maxillofac Radiol, 2009, 38(4):187—195.

Corresponding author

[9]1 MIRACLE AC, MUKHERJI SK, Conebeam CT of the head and
neck, part 2: clinical applications, AINR Am J Neuroradiol,
2009, 30(7):1285-1292.

[10] WHITE SC, Cone-beam imaging in dentistry, Health Phys,
2008, 95(5):628-637.

[11] Tobb AD, GHER ME, QUINTERO G, RICHARDSON AC,
Interpretation of linear and computed tomograms in the
assessment of implant recipient sites, J Periodontol, 1993,
64(12):1243-1249.

[12] HAURET L, HODEZ C, A new modality for dentomaxillofacial
imaging: cone beam CT, J Radiol, 2009, 90(5 Pt 2):604-617.

[13] GARG AK, VICARI A, Radiographic modalities for diagnosis
and treatment planning in implant dentistry, Implant Soc,
1995, 5(5):7-11.

[14] BOUSERHAL C, JACOBS R, QUIRYNEN M, VAN STEENBERGHE D,
Imaging technique selection for the preoperative planning of
oral implants: a review of the literature, Clin Implant Dent
Relat Res, 2002, 4(3):156-172.

[15] TAL H, MOSES O, A comparison of panoramic radiography
with computed tomography in the planning of implant
surgery, Dentomaxillofac Radiol, 1991, 20(1):40—42.

[16] HANSSENS JF, Pre-implantation evaluation using medical
imagery: scanner or Scanora?, Rev Belge Med Dent, 1996,
51(2):101-110.

[17] ARZOUMAN MJ, OTIs L, KIPNIS V, LEVINE D, Observations
of the anterior loop of the inferior alveolar canal, Int J Oral
Maxillofac Implants, 1993, 8(3):295-300.

[18] RouAs P, NANCY J, BAR D, Identification of double mandi-
bular canals: literature review and three case reports with
CT scans and cone beam CT, Dentomaxillofac Radiol,
2007, 36(1):34-38.

[19] MiscH CE, CRAWFORD EA, Predictable mandibular nerve
location — a clinical zone of safety, Dent Today, 1990,
9(9):32-35.

[20] NORTJE CJ, FARMAN AG, GROTEPASS FW, Variation in the
normal anatomy of the inferior dental (mandibular) canal:
a retrospective study of panoramic radiographs from 3612
routine dental patients, Br J Oral Surg, 1977, 15(1):55-63.

[21] ANGELOPOULOS C, THOMAS SL, HECHLER S, PARIssIS N,
HLAVACEK M, Comparison between digital panoramic radio-
graphy and cone-beam computed tomography for the iden-
tification of the mandibular canal as part of presurgical
dental implant assessment, J Oral Maxillofac Surg, 2008,
66(10):2130-2135.

[22] MRAIWA N, JACOBS R, VAN STEENBERGHE D, QUIRYNEN M,
Clinical assessment and surgical implications of anatomic
challenges in the anterior mandible, Clin Implant Dent Relat
Res, 2003, 5(4):219-225.

[23] TURKYILMAZ |, TOzUM TF, TUMER C, Bone density assess-
ments of oral implant sites using computerized tomography,
J Oral Rehabil, 2007, 34(11):267-272.

[24] SHAPURIAN T, DAmouLIs PD, REISER GM, GRIFFIN TJ,
RAND WM, Quantitative evaluation of bone density using
the Hounsfield index, Int J Oral Maxillofac Implants, 2006,
21(2):290-297.

Carmen Elena Georgescu, Assistant Professor, DMD, MPhil, PhD student, Department of Prosthodontics
Technology and Dental Materials, Faculty of Dentistry, “Carol Davila” University of Medicine and Pharmacy,

19 Plevnei Avenue, 010221
gecarmen2003@yahoo.com

Bucharest,

Received: September 5", 2010

Accepted: November 10", 2010

Romania;

Phone +40746-013 734, +040723-163 431, e-mail:





<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


