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Abstract:
Background: To evaluate the feasibility of using panoramic 
radiographs as an alternative to an interocclusal recording method 
for determining the condylar guidance in dentate and edentulous 
conditions.
Materials and Methods: 20 dentulous individuals with an age 
range of 20-30 years and 20 edentulous patients of 40-65 years were 
selected. An interocclusal bite registration was done in protrusive 
position for all the subjects. Orthopantomographs were made for 
all patients in open mouth position. Hanau articulator was modifi ed 
to record the angulations to the accuracy of 1°. Tracing of glenoid 
fossa on radiograph was done to measure the condylar guidance 
angles. Readings were recorded and analyzed by Freidman’s test 
and t-test.
Results: Condylar guidance values obtained by the interocclusal 
method and radiographic method in dentate individuals on the 
right side and left side 40.55°, and 37.1°, and 40.15°, and 34.75°, 
respectively. In the edentulous individuals, the values on the 
right side and left side was 36.7° and 36.1° and 35.95° and 33.6,° 
respectively. The diff erence was statistically signifi cant (P = < 0.001) 
in dentate group and was not statistically signifi cant (P = 0.6493) in 
edentulous group.
Conclusion: Panoramic radiograph can be used as an alternative to 
interocclusal technique only in edentulous patients. Further studies 
comparing panoramic radiograph to jaw tracking devices would 
substantiate the results of this study.

Key Words: Condylar guidance, interocclusal records, panoramic 
radiograph

Introduction
Programming of the semi-adjustable articulator is an 
additional step that is deemed mandatory for the fabrication 
of good removable or fi xed prosthesis. Programming of the 
semi-adjustable articulator refers to adjusting the horizontal 
condylar guidance and lateral condylar guidance and incisal 
guidance.

Condylar guidance is described as the mandibular guidance 
generated by the condyle and articular disc traversing the 
contour of anterior slope of glenoid fossae or, synonymously, 
as the mechanical form located in the upper posterior region 
of the articulator that controls the movement of the mobile 
member.1 The angle at which the condyle moves away from 
the horizontal reference plane is referred to as the condylar 
guidance. This angle varies from person to person and from 
one side to the other.2 The goal of registering this condylar 
guidance is to program the articulator for simulating the 
patient’s condylar movements as accurately as possible.

Various clinical methods for recording the sagittal condylar 
guidance are intraoral check bite method, graphic tracings, 
and functional recordings.3 With the interocclusal check 
bite method errors can creep in due to variation in the 
properties, and manipulation of the recording material such 
as distortion of the recording material, and poor adaptation 
of the casts to the wax.4 Another problem noted with the 
wax protrusive technique was that patients had a diffi  culty 
closing precisely in protrusion, which was attributed to a 
lack of voluntary neuromuscular control. Regardless of the 
material used, angle changes with the degree of protrusion 
and that intraoral record represents only one point along 
the condylar path. Accuracy of graphic tracings is aff ected 
by patient-related factors such as neuromuscular control of 
the individual, stability of record bases as well as ability of 
recording media.5

The introduction of optoelectronic devices has solved some 
of these problems associated with the clinical methods for 
determining the condylar guidance.6 However, clinical usage 
of these devices requires good neuromuscular control of the 
patient, skill of the operator, and it is a consuming procedure. 
Usage of such devices is not readily feasible in developing 
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countries like India since the equipment expense is not 
economical.

A very early attempt was made to record the condylar path by 
radiographs by Boos in 1951. He used temporomandibular 
joint (TMJ) radiographs to determine the condylar 
guidance angle.4 Orthopantamographs (OPG) are one of the 
commonly used diagnostic tools in dentistry. Anthropometric 
studies have shown the use of panoramic radiographs to 
measure the condylar guidance. Panoramic radiographic 
image accurately represents the outline of articular eminence. 
It may be used as an aid in setting the condylar guidance 
inclination of a semi-adjustable articulator. The use of 
panoramic radiographs can overcome the shortcomings of 
the conventional clinical methods used to determine the 
condylar guidance. The clinical implication of these studies 
needs to be compared for reasonable accuracy. Therefore the 
main aim of this study is to evaluate the feasibility to use the 
panoramic radiographs to determine the condylar guidance 
in comparison with the conventional clinical methods for 
reasonable accuracy.

Objectives of the study
1. To determine the condylar guidance on panoramic 

radiographs in dentate and edentulous subjects
2. To determine the condylar guidance by conventional 

clinical method in dentate and edentulous subjects
3. To compare the values obtained from panoramic 

radiographs with the values obtained by a conventional 
technique.

Materials and Methods
40 subjects comprising of 20 dentulous with age group ranging 
from 20 to 30 years, and 20 edentulous subjects with age group 
ranging from 40 to 65 years were randomly selected for the 
study with the following inclusion criteria. Patients free of 
TMJ disorders, with good neuromuscular control, dentulous 
subjects with a complete set of teeth, edentulous subjects 
with moderately formed ridges. The exclusion criteria include 
patients with a history of orthodontic treatment, patients with 
deep bite and anterior malocclusion, patients with prognathic 
and retrognathic mandible, patients with a gross facial 
deformity. The subjects were divided into 2 groups. Group I 
comprising of 20 dentulous subjects, and Group II comprising 
of 20 edentulous subjects.

The two groups were subdivided into,
Group, I A were condylar guidance angle was determined by 

a conventional technique.
Group, I B were the condylar guidance angle was determined 

by the panoramic radiographs.
Group II A were condylar guidance angle was determined by 

a conventional technique.
Group II B were the condylar guidance angle was determined 

by the panoramic radiographs.

Modifi cation of Hanau articulator to measure the 
horizontal condylar guidance angulations
The Hanau wide Vue-II articulator has a condylar track of 
numerical scale with increments of 5°. In order to obtain 
the readings with accuracy up to 1, a protractor modifi ed to 
have angulations from 0° to 60° was fi xed to the condylar 
shaft (Figures 1 and 2). The center of the protractor was 
made to coincide with the center of the condylar shaft. Two 
pointers were attached on to the condylar track. One pointer 
was attached at the 0° mark on the outer rim of the condylar 
track. The 0°of the protractor was made to coincide with the 
0°pointer while measuring the angle. The second pointer was 
attached to the groove in the inner rim of the condylar track 
which indicates the condylar guidance angle. If the pointer was 
at 0.5 or more decimals on the protractor, then the higher value 
was considered as the reading, and if the pointer was at <0.5 
decimals then the lower value was considered as the reading.

Interocclusal record method for Group I subjects
Maxillary and mandibular dentulous impressions made, 
and casts were poured. Face bow transfer was done using 

Figure 1: Modifi cation of Hanau articulator using template 
protractor.

Figure 2: Articulator programmed according to the protrusive 
interocclusal record.
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Hanau spring bow and the maxillary cast was mounted on 
the articulator. A bite registration was done at the centric and 
protrusive positions using bite registration paste (Jet bite). 
The mandibular cast was mounted on the articulator using 
the centric record. Programming of the articulator was done 
using protrusive record. The 0° of the protractor was made to 
coincide with the 0°pointer. The horizontal condylar angle 
was then read from the protractor. The above mentioned 
procedure was carried out in all 20 dentulous subjects to obtain 
the horizontal condylar inclination by interocclusal method 
respectively.

Interocclusal record method for Group II subjects
Preliminary impressions were made, and primary casts were 
obtained. Special trays were fabricated. Border molding 
was done for both the arches and final impressions were 
made. Impressions were poured, and master casts obtained. 
Temporary denture bases and occlusal rims were fabricated on 
the master casts. Customization of the occlusal rims was done 
for the patient. Tentative jaw relations were recorded. Face bow 
transfer and gothic arch tracing were done. A bite registration 
was done at the centric and protrusive positions using bite 
registration paste (Jet bite). The centric relation was verifi ed 
using the centric record and programming of the articulator was 
done using protrusive record. The 0°of the protractor was made 
to coincide with the 0° pointer. The horizontal condylar angle 
was read from the articulator. The above-mentioned procedure 
was carried out in all 20 edentulous subjects to obtain the 
horizontal condylar inclination by interocclusal method 
respectively. The readings were tabulated and subjected to 
statistical analysis.

Radiographic method for Group I and Group II subjects
All the OPG were made in an open mouth position to prevent 
the superimposition of the image of the condyle over the 
glenoid fossa in the radiograph. Exposure parameters were set 
to the standard of 78 kV, 8 mA and exposure time of 10 s on the 
Panoramic machine (DENTSPLY GENDEXORTHORALIX 
9200). Lead apron was used for the subject during exposure to 
minimize the stray radiation.

Analysis of the obtained radiographs
The panoramic radiographs obtained were traced on acetate 
sheets. The Frankfort’s plane was used as the reference plane 
for this study. The following salient points were identifi ed and 
traced on the OPG (Figures 3 and 4). Frankfort’s plane was 
drawn from the Porion (plotted to coincide with the superior 
border of the radiolucent image of the external auditory 
meatus) to orbitale (the lower most point on the lower orbital 
rim. Outline of the glenoid fossa and articular eminence were 
marked. Point A depicting the deepest point in the glenoid 
fossa and point B the depicting the highest point on the 
articular eminence were marked. A line was drawn joining 
the points A and B. The angle formed by the line joining the 
points A and B to the line representing the Frankfort horizontal 

plane was measured and read as the horizontal condylar 
guidance angle value obtained by panoramic radiographs 
[Figures 3 and 4]). The above mentioned procedure was 
carried out in all the subjects. The readings were tabulated and 
subjected to statistical analysis

Results
The diff erence between interocclusal record and radiographic 
method in the dentate group showed the signifi cant diff erences 
(P < 0.001) indicating the influence of anterior teeth on 
resultant condylar guidance. Hence, it could be preferable to 
use interocclusal method rather than radiographic method. 
The method to record the bite in protrusion is simpler in 
dentate individual compared to an arduous process as in 
edentulous condition (Graph 1).

In edentulous situation before insertion of denture the over jet 
and overbite do not play any role in determining the amount 
of disclusion hence the resultant condylar guidance is purely 
due to the downward and forward movement of the condyle. 
The condylar angles obtained by both the interocclusal and 
radiographic methods were relatively close with a mean ranging 
between 2° and 3° (Graph 2).

The average angles obtained by radiographic and interocclusal 
record methods in the present study differed with those 
obtained by de Freitas in 1970, on a comparison of the 
radiographic and prosthetic measurement of the sagittal 
condylar angle. The average values obtained by radiographic 

Figure 3: Tracing of condylar guidance angle on panoramic 
radiograph in dentate patients.

Figure 4: Tracing of condylar guidance angle on panoramic 
radiograph in edentulous patients. 
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method were 29.08° and 27.74° on the right and left side 
respectively and 30.12° and 26.60° on the right and left sides 
respectively by Gysi’s technique (Graph 3).

Panoramic radiographs are not only the commonest diagnostic 
tools in dentistry but also yield replicable results, have a favorable 
cost-benefi t relationship and expose patients to relatively low 
doses of radiation. Quantitative measurements on panoramic 

radiography are diffi  cult because of magnifi cation diff erences, 
and image distortions. However, the reproducibility of vertical 
and angular measurements is relatively acceptable, if the 
patient’s head is correctly positioned in the equipment. In the 
present study, for each panoramic radiograph the head was 
positioned according to the manufacturer’s directions. Initially, 
the condyle appeared to be interfering for valuation hence in 
our study the open mouth technique was adapted to overcome 
the condyle superimposing over the glenoid fossa.

On analyzing the data for diff erences between the radiographic 
and interocclusal method, it was observed that horizontal 
condylar guidance angles obtained by radiographic method 
were lesser than those obtained by the interocclusal method. 
This diff erence could be attributed to the infl uence of overbite 
while recording the disclusion on the protrusive movement 
of the mandible. These results were supported by the results 
obtained by Nandhini in 2005.7 On comparing the mean 
values of right and left sides obtained by the two methods 
showed a diff erence of 2.75° and 4.17° respectively between 
their arithmetic averages.

On analyzing the data obtained from 40 subjects, a signifi cant 
correlation exists between the horizontal condylar guidance 
angles determined by the interocclusal method, and 
radiographic method. OPG could be used as an alternative 
to clinical methods to overcome the disadvantages associated 
with conventional techniques. Further studies are required 
to evaluate the accuracy of radiographs for determining 
the condylar guidance angles with advanced radiographic 
techniques.

Discussion
Mandibular movements occur as a complex series of 
interrelated three-dimensional rotation and translation 
activities. The two controlling factors that determine these 
mandibular movements are the condylar path in the TMJ as 
the posterior controlling factors and the anterior teeth as the 
anterior controlling factors. The condylar path is peculiar 
to each individual patient.2 The condylar settings should be 
adjusted using protrusive and lateral interocclusal records.8,9 
Practical consequences of setting the articulator’s condylar 
guidance higher than the subject’s relative angle could possibly 
result in restorations with protrusive and lateral interferences. 
Hence, it is very important to set the condylar guidance angle 
close to actual is important to avoid the resultant interferences.

In clinical practice, the methods most often used to determine 
the inclination of the sagittal path of the condyles are:
1. The method based on the disocclusion upon protrusion 

(Christensen phenomenon), which employs intraoral wax 
records and calculating the angle while programming on 
the articulator

2. A graphic method in which the condylar path is recorded 
on a card by means of a face bow. The angle of the path is 

Graph 1: Comparison of mean values of horizontal condylar 
guidance angles of the right and left sides obtained by the 
interocclusal record and radiographic method in the dentate 
group.

Graph 2: Comparison of mean values of horizontal condylar 
guidance angles of the right and left sides obtained by 
the interocclusal record and radiographic method in the 
edentulous group.

Graph 3: Comparison of mean values of horizontal condylar 
guidance angles of the right and left sides obtained by the 
interocclusal record and radiographic method.
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obtained by measuring the angle formed by the tangent 
drawn to the functional portion of the tracing. This 
method makes it possible to obtain a complete tracing of 
the condylar path rather than merely determining a point 
along the condylar path as represented by the interocclusal 
method.10

Recording of the condylar guidance angle in edentulous 
condition involves a complex procedure. The errors may 
creep in at any stage. Some of the diffi  culties are the biologic 
environment are the bases surrounded by the highly versatile 
tissues like the tongue and the cheek. Movement of these 
structures may destabilize the bases while recording. Most of 
the semi-adjustable articulators do not accept lateral records 
with fi delity. Accurate reading of the condylar guidance is 
not feasible because these instruments have a numerical scale 
with increments of 5°. For precise readings of the condylar 
angle, this scale has to be customized with increments of 1°. 
Variation in sagittal condylar angle determination by protrusive 
interocclusal record can also occur due to patient’s diffi  culty 
to close precisely in protrusion, the degree of protrusion, 
deformation or compression of the interocclusal record, the 
quality of the record, due to cast tipping, which is caused by 
poor adaptation of the casts to the records, force applied by the 
operator on the record between the maxillary and mandibular 
member, the position at which the pressure is applied and the 
sensitivity of the adjustment mechanism.11

The introduction of optoelectronic devices has resolved 
some of these problems associated with the clinical methods 
determining of the condylar guidance. However, the clinical 
usage of these devices requires good neuromuscular control, 
skill of the operator, time consuming, and the equipment 
expense is not economical. The use of additional aids, such as 
dynamic registration or imaging, may resolve these potential 
problems.

A very early attempt was made to analyze the condylar 
path through radiographic examination by Boos in 1951. 
Radiographically, the inclination of the temporal tubercle and 
the relative position of the condyle can be determined.12 OPGs 
are one of the commonly used diagnostic tools in dentistry. 
Anthropometric studies have shown the use of panoramic 
radiographs to measure the condylar guidance.13

In the present study the mean values of horizontal condylar 
guidance angle obtained by radiographic method of right 
and left sides were 36.6° and 34.17° respectively and 
values of horizontal condylar guidance angle ranged from 
24° to 48° with maximum between 30° and 35°. The mean 
values of horizontal condylar guidance angle obtained by 
the interocclusal method of right and left sides were 38.62° 
and 38.05° respectively. The values of horizontal condylar 
guidance angle ranged from 28° to 50° with a maximum 
between 35° and 40° (Tables 1 and 2).

The condylar guidance in dentulous subjects is infl uenced 
by the over jet and over a bite of the individual. Greater the 
steepness of the overbite greater the vertical component of the 
protrusive glide and greater will be the disclusion. Therefore, 
steeper overbite results in the higher amount of disclusion and 
in turn results in higher condylar guidance angle.

Table 1: Angulations obtained by the interocclusal record and 
radiographic methods.

Dentate group
Subject Right (degrees) Left (degrees)

IRM RM IRM RM
1 40 34 45 36
2 36 30 42 39
3 37 43 40 36
4 50 46 42 35
5 37 41 38 38
6 51 40 41 32
7 32 33 34 29
8 36 30 41 34
9 46 37 44 36
10 34 28 34 28
11 34 35 42 36
12 33 40 37 41
13 45 36 47 43
14 54 47 44 36
15 45 45 39 31
16 40 39 44 39
17 36 29 30 26
18 40 34 36 29
19 49 43 41 33
20 36 32 42 38

IRM: Interocclusal record method, RM: Radiographic method

Table 2: Angulations obtained by the interocclusal record and 
radiographic method.
Edentulous group

Subject Right (degrees) Left (degrees)
IRM RM IRM RM

1 44 40 44 37
2 30 24 37 28
3 39 45 38 44
4 38 34 32 29
5 28 34 29 33
6 38 32 41 36
7 29 36 32 37
8 38 43 34 34
9 32 40 33 36
10 39 37 41 33
11 41 36 36 30
12 41 34 38 32
13 33 37 32 36
14 42 48 43 44
15 33 31 32 30
16 34 36 31 36
17 36 31 39 31
18 43 37 38 32
19 34 29 33 25
20 42 38 36 29

IRM: Interocclusal record method, RM: Radiographic method
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Various methods of recording condylar pathways are available, 
ranging from simple interocclusal method to recently available 
advanced methods such as pantronic, computerized jaw 
tracking devices which records precise condylar pathways. The 
choice of technique depends on the specifi c clinical needs of 
occlusal rehabilitation rather than an overriding concern for 
precise condylar pathways. Hence the simplest and the most 
convenient method which would suit the particular clinical 
situation should be chosen to serve the purpose. Further studies 
by comparing panoramic radiograph to jaw tracking devices 
would substantiate the results of this study.

References
1. Academy of Prosthodontics. The Glossary of Prosthodontic 

Terms, 8th ed. St. Louis, MO: Mosby; 2005.
2. Okeson JP. Management of Temporomandibular 

Disorders and Occlusion, 3rd ed. St. Louis: Mosby Year 
Book; 1993.

3. dos Santos J Jr, Nelson S, Nowlin T. Comparison of 
condylar guidance setting obtained from a wax record 
versus an extraoral tracing: A pilot study. J Prosthet Dent 
2003;89(1):54-9.

4. Zamacona JM, Otaduy E, Aranda E. Study of the sagittal 
condylar path in edentulous patients. J Prosthet Dent 
1992;68(2):314-7.

5. Gysi A, Clapp GW. Practical application of research result 
in denture construction. J Am Dent Assoc 1929;16:92-8.

6. Gonzalez J, Kingery R. Evaluation of plans of references 
for orienting maxillary casts on articulators. J Am Dent 
Assoc1959;59:725-32.

7. Nandini VV, Nair C, Sudhakar MC. Comparitive 
evalution of height tracer, Chandra tracer, intraoral 
tracer funtiograph & checkbite: A clinical study. J Indian 
Prosthodont Soc 2005;5:26-32.

8. Winkler S. Essentials of Complete Denture Prosthodontics, 
2nd ed. USA: Ishiyaku Euro America Inc.; 2000.

9. Morneburg T, Pröschel PA. Diff erences between traces of 
adjacent condylar points and their impact on clinical evaluation 
of condyle motion. Int J Prosthodont 1998;11(4):317-24.

10. de Freitas A. A comparison of radiographic & prosthetic 
measurement of the sagittal path movement of the 
mandibular condyle. Oral Surg Oral Med Oral Pathol 
1970;30(5):631-8.

11. Zarb GA, Bolender CL. Boucher’s Prosthodontic 
Treatment for Edentulous Patients, 10th ed. New Delhi: 
B.I Publishers; 1998.

12. Brandrup-Wogenson T. The face bow: Its signifi cance and 
application. J Prosthet Dent 1953;3(5):618-30.

13. Gills RR. Articulator development and importance of 
observing the condyle paths in full denture prosthesis. J Am 
Dent Assoc 1926;13:3-25.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


