
Abstract During orthodontic therapy, patients frequently 
complain about pain and discomfort, especially during 
insertion of fi xed appliances. Skeletal anchorage using an 
interdental microimplant is a new concept in orthodontic 
treatment. The purpose of this study was to investigate 
differences and changes in the level of pain among patients 
in relation to orthodontic microimplant treatments. Forty 
microimplants were applied to the maxilla as skeletal 
anchors in the orthodontic treatment. The visual analog 
scale (VAS) was used to evaluate the patients’ perception 
of pain during this new modality treatment. The premolar 
extraction VAS core was used as a baseline for the complete 
orthodontic procedure. The mean VAS score was 35.8 mm 
at 24 h after premolar extraction. The mean VAS score for 
insertion and removal of the microimplant 24 h after the 
operation was 12.3 and 7.8 mm, respectively. Three months 
after removal of the skeletal anchors, the VAS score had 
decreased to 3.2 mm and was the same as with the traditio-
nal orthodontic treatment. By using the repeated-measure 
general linear model (GLM), we found that the score 1 day 
after microimplant placement was signifi cantly less than 
that 1 day after fi rst premolar extraction or that 1 day after 
fi xed appliance insertion. This result indicates that interden-
tal microimplant did not generate any greater pain than 
other orthodontic procedures. Therefore, patients were 
willing to adopt the new orthodontic treatment.
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Introduction

Recently, skeletal anchorage using microimplants has gained 
orthodontists’ attention as a means of improving the quality 
of orthodontic treatment. Even though patients are fully 
informed before the microimplant operation, they are still 
anxious and restless about this new treatment. As is well 
known, patients always encounter some pain from orthodon-
tic treatment, especially in the placement of an elastic sepa-
rator or fi xed appliance. Bergius et al.1 concluded that pain 
was common even after a simple procedure such as place-
ment of molar separators. The experience of pain varies subs-
tantially among subjects. Erdinç and Dinçer2 concluded that 
initial pain is perceived at 2 h and peaks at 24 h during ortho-
dontic treatment with fi xed appliances. Kvam et al.3,4 repor-
ted that of the patients they studied, 95% experienced pain 
and 83% experienced ulceration during orthodontic treat-
ment. Therefore, pain is an inevitable and real unpleasant 
sensation resulting from orthodontic procedures.

Especially in Asia,5,6 many orthodontists have been 
encouraged to use microimplants to assist in orthodontic 
treatment. Even though orthodontists are very careful 
about patients’ suffering, information is still lacking about 
pain after microimplant placement. Thus, the aim of this 
study was to investigate the pain experiences of patients 
during and after interdental microimplant insertion, and to 
assess their feedback after treatment. Moreover, our study 
tested the null hypothesis that there would be no difference 
in pain score from the fi rst premolar extraction to the 
removal of the microimplants.

Materials and methods

This was a retrospective study using data that had been 
recorded by an orthodontist. Twenty patients (15 women 
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and 5 men) undergoing an interdental microimplant skele-
tal anchorage procedure participated in comprehensive 
orthodontic treatment at Chang’s orthodontic clinic from 
July 2004 to June 2007. The inclusion criteria were (1) at 
least 18 years of age, (2) anterior crowding, diagnosed as 
class II malocclusion, (3) no previous orthodontic treat-
ment, (4) the procedure involved the extraction of the four 
fi rst premolars, and (5) microimplant skeletal anchorage 
was considered necessary. The exclusion criteria were (1) 
any oral-facial pain prior to treatment, (2) a posterior tooth 
missing, and (3) severe posterior teeth crowding. The mean 
age of the patients was 24.3 years, ranging from 19 to 32 
years (Table 1). After cephalometric tracing and cast model 
analysis, microimplant-aided skeletal anchorage was for-
mally suggested to the patients. All patients and parents 
gave fully informed written consent prior to microimplant 
insertion. Three weeks before placement of an orthodontic 
appliance, the four fi rst premolars were extracted and the 
patient was given antibiotic and nonsteroidal anti-infl am-
matory drugs (NSAIDs) at 8-h intervals for 1 day. After 
insertion of the orthodontic fi xed appliance, no medication 
was needed for a further 3 weeks. In this procedure, two 
microimplants were placed into the interdental bone 
between the bilateral maxillary second premolar and fi rst 
molar. The operation was performed under local anesthesia 
in all patients. The diameter of the microimplant (Absoan-
chor; Dentos, Daegu City, Korea) was 1.2 mm, and its length 
was 8 mm (Fig. 1). Microimplants are divided into two main 
types: (a) self-drilling and (b) non-self-drilling. To avoid 
fracture, only non-self-drilling microimplants were used, 
because of their smaller diameters. A low -speed (400–
500 rpm) pilot drill handpiece (diameter, 1 mm) was used 
to penetrate the cortical level of bone only. Once the pilot 
hole was prepared, the microimplant was introduced into 
the buccal interdental alveolar bone. All patients were 
required to take an antibiotic and NSAIDs at 8-h intervals 
for 1 day. The application of orthodontic force was started 
3 weeks after microimplant placement (Fig. 2). A force of 
100–200 g was loaded onto an elastomeric chain or NiTi coil 
spring.

Patients were asked to respond to a questionnaire, based 
on the 100-mm visual analog scale (VAS), which was used 
to measure their perception of pain during the treatment. 
Three months after removal of the microimplants, while the 
patients were still wearing the orthodontic appliance, they 
were asked to think about an write down the degree of pain 

they had experienced at the indicated time intervals. The 
questionnaire consisted of the following ten questions:

 1. One day after extraction of the fi rst premolars, how 
much pain did you have?

 2. One day after fi xed orthodontic appliance insertion, 
how much pain did you have?

 3. Seven days after fi xed orthodontic appliance insertion, 
how much pain did you have?

 4. Before microimplant placement, how much pain did 
you expect?

 5. One day after microimplant placement, how much pain 
did you have?

 6. Three weeks after applying orthodontic force on the 
microimplants, how much did pain interfere with your 
speaking?

 7. Three weeks after applying orthodontic force on the 
microimplants, how much did pain interfere with your 
eating?

 8. Before removal of the microimplants, how much pain 
did you expect?

Table 1. Summary of microimplant placement

Sex (n) Male, 5; female, 15
Age (years), mean (range) 24.3 (19–32)
Microimplant

Length (mm) 8
Diameter (mm) 1.2
Placement location (n) 40

Interradicular bone between the bilateral 
  maxillary second premolar and fi rst 

molar

Fig. 1. The microimplant (diameter, 1.2 mm; length, 8 mm)

Fig. 2. Retraction of left maxillary anterior teeth with an elastomeric 
chain
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 9. One day after removal of microimplants, how much 
pain did you have?

10. Three months after removal of microimplants, how 
much pain did you have?

Following Kuroda et al.,7 sample-size calculations were 
based on the VAS scores 1 day after microimplant place-
ment. Two-sample t tests were used to determine the sample 
size giving 90% power at the 0.05 level of signifi cance (two-
sided). The sample size required was only eight subjects. The 
repeated-measure general linear model (GLM) was calcu-
lated to assess subjective pain differences between treat-
ments over time. The null hypothesis was that there would 
be no difference in the pain score from the fi rst premolar 
extraction to the removal of the microimplant at a signifi -
cance level of 0.05. Two baseline points were chosen for 
pairwise comparisons of repeated measurements: the VAS 
score 1 day after the extraction of the fi rst premolars and 
the score 1 day after fi xed orthodontic appliance insertion. 
We used SPSS (version 14; SPSS, Chicago, IL, USA) for all 
analyses. All patients were carefully informed about the use 
of VAS and repeated measures of a constant attribute. 
There was no occasion that by affecting the patient’s mood 
would infl ate or defl ate their answers. Therefore, casual 
error was reduced to a minimum. All measurements were 
performed by the same well-trained orthodontist in order 
to avoid systematic error.

Results

In this study, four fi rst premolar extractions were part of the 
orthodontic treatment plan. During the whole period of 
observation, the mean pain score 1 day after fi rst premolar 
extraction was 35.8 mm (Table 2). This was considered a 
baseline VAS score for comparison with the different condi-
tions of this study. On the fi rst day after archwire insertion, 
the VAS score was 21.4 mm, less than the extraction VAS 
score. Seven days after orthodontic treatment with fi xed 
appliances, the VAS score fell to 10.4 mm. Just as we expec-
ted, fear of surgical operation aggravated the perception of 
pain. The anticipative VAS score for the microimplant ope-

ration was 43.7 mm, greater than the extraction VAS score. 
However, contrary to the patient’s expectation, the VAS 
score was only 12.4 mm 24 h after the operation. Three weeks 
after the orthodontic force was fi rst applied to the microim-
plant anchorage, the VAS scores during eating and speaking 
had decreased to 7.8 and 5.5 mm, respectively.

Even though the patients were informed that there 
would be just a little discomfort during removal of the 
microimplants, they were still concerned about pain, and the 
expected VAS score prior to removal of the microimplants 
jumped to 37.8 mm. However, the mean VAS score at 24 h 
after removal of the microimplants was only 7.8 mm. In the 
fi nal stage of orthodontic archwire treatment, 3 months 
after removal of the microimplants, the VAS score dropped 
to 3.2 mm. The results of the repeated-measure GLM indi-
cated a signifi cant VAS effect, Pillai’s Trace = 0.000. This 
result indicated that there were differences in the VAS score 
compared to the baseline points, so the null hypothesis were 
rejected (Table 2).

Discussion

Certainly, potential patients have heard about how painful 
orthodontics can be, but they all go through the treatment 
anyway. Therefore, pain perception is real, and must be 
accepted as part of routine orthodontic treatment. Premolar 
extractions are a common procedure in orthodontic treat-
ment plans, especially for management of dental crowding. 
The overwhelming majority of premolar extractions involve 
a routine and simple procedure by the oral surgeon or 
dental practitioner. Chaushu et al.8 reported on patients’ 
perceptions of recovery after routine extraction of healthy 
premolars. They concluded that patients can expect reco-
very within 2 days after premolar extraction. Moreover, the 
number of extractions performed at the same appointment 
has no effect on the posttreatment recovery.

Most orthodontists inform patients about the incidence and 
intensity of orthodontic pain. Ordinarily, orthodontists neglect 
to inform patients about the pain after premolar extraction, 
which is a part of the orthodontic treatment course. For this 

Table 2. Pain levels evaluated by the repeated-measure GLM in the integrated orthodontic treatment course

Question no. Description VAS score (mm)

 1. 1 day after the extraction of the fi rst premolars 35.8**
 2. 1 day after fi xed orthodontic appliance insertion 21.4*
 3. 7 days after fi xed orthodontic appliance insertion 10.4*, **
 4. Expected for microimplant placement before surgery 43.7*, **
 5. 1 day after microimplant placement 12.4*, **
 6. 3 weeks after microimplant treatment while speaking 7.8*, **
 7. 3 weeks after microimplants treatment while eating 5.5*, **
 8. Expected for microimplant removal before surgery 37.8*, **
 9. 24 h after removal of microimplants 7.8*, **
10. 3 months after removal of microimplants and continuation of the orthodontic treatment 3.2*, **

The VAS score was determined according to a 100-mm scale
VAS, visual analog scale; GLM, general linear model
* P < 0.05; compared with question no. 1
** P < 0.05; compared with question no. 2
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reason, orthodontists need to have a pain score baseline, such 
as premolar extraction, to use in informing the patient about 
how much pain to expect. Moreover, premolar extraction can 
be used as a baseline for pain during orthodontic treatment, 
especially in the application of skeletal anchorage.

Most patients acknowledge pain during orthodontic treat-
ment. The intensity of pain after orthodontic treatment is 
reported diversely on the VAS scale. Several researchers9–11 
have concluded that the perception of pain from the orthodon-
tic procedure peaks 1 day after the start of the treatment and 
reduces to normal levels 7 days later. In these studies, the 
highest intensity of pain was 40 mm or more in mean VAS 
score the day after placement of an elastic separator, appliance, 
or archwire, and fell to less than 10 mm 7 days later. Our results 
were similar to those of these studies. We recorded the patients’ 
perception of pain from the extraction of the premolars. This 
was a good baseline for the entire orthodontic treatment. Our 
patients reported a VAS score on the fi rst day after insertion 
of the fi xed appliance only two-thirds as high as the score they 
reported 1 day after extraction of the premolars.

When confronted with a new technique for orthodontic 
therapy, patients and their families hesitate and waver in their 
opinions about the technique, and fear and anxiety cloud 
reason and encroach beyond logic. Owing to lack of data 
about pain perception during interdental microimplant appli-
cation, orthodontists also sometimes feel uncertainty. There-
fore, it is no wonder that patients presuppose that the pain 
will be greater than that arising from premolar extraction. 
Fortunately, the pain is merely one-third as high as that from 
premolar extraction on the fi rst day after insertion of the 
microimplants, as indicated by the VAS scores. Moreover, 
the VAS score 1 day after orthodontic force is applied to the 
microimplants is only one-fi fth as high as the score for pre-
molar extraction. Kuroda et al.7 reported a mean VAS score 
of 4 to 5 mm 1 day after microimplant placement. Our study 
and Kuroda’s fi ndings7 indicate that patients can well endure 
the pain caused during microimplant anchorage.

It is interesting that patient anticipation of pain from the 
removal of microimplants was greater than the VAS score of 
premolar extraction, even though the VAS score during the 
skeletal anchorage period was less than 10 mm. Though 
patients had previous experience of microimplant placement, 
the fear of surgery once again impacted the mood and reaso-
ning of patients. Obviously, apprehension and fear of surgery 
was related to the patients’ experiences when faced with the 
operations earlier. Therefore, it is important to assist patients 
in relieving anxiety and fear over an upcoming microimplant 
removal procedure. As we expected, the VAS score was less 
than 10 mm on day one after removal of the microimplants. 
Thus, the VAS score gradually decreased to initial orthodontic 
levels as has been reported in the literature.

We used the VAS score of premolar extraction as a base-
line for the whole treatment because it is easily understood 
by patients because of their previous experience with dental 
extraction. Moreover, we collected the postoperative VAS 
scores for insertion and removal of microimplants. There-
fore, we can provide realistic data to relieve patient worry 
and uncertainty about the skeletal anchorage procedure. In 
the meantime, patients can understand the extent of pain to 

be expected during the whole treatment by reference to 
the premolar extraction VAS score. Using the repeated-
measures GLM, we concluded that 1 day after microimplant 
placement the VAS score was signifi cantly less than the 
scores 1 day after fi rst premolar extraction and 1 day after 
fi xed appliance insertion. Therefore, the null hypothesis of 
no difference in pain scores was rejected.

The interdental microimplant anchorage is a new tech-
nique and treatment option in current orthodontic therapy. 
Naturally, patients are always concerned about the differen-
ces between conventional and new treatment procedures. 
Therefore, the data collected in this study can contribute to 
a better outcome by persuading patients and orthodontists 
alike to willingly trust the new treatment modality and by 
relieving patient uncertainty regarding the suffering that 
they might undergo. In light of these positive responses, we 
can conclude that patients did not reject placement of the 
skeletal anchorage. The toleration of pain did not cause an 
enduring problem.

Patients belonging to different cultures may report diffe-
rent pain perception and severity during microimplant tre-
atment, so patients from one culture should be compared 
with those of another. Finally, 3 months is a long period for 
patients to remember the exact details of their pain expe-
rience hours or days after specifi c orthodontic procedures. 
Thus, VAS scores reported retrospectively by patients may 
have been over- or underestimated. In a future study, 
patients should be asked at specifi c time intervals following 
treatment to accurately record their pain.

References

 1. Bergius M, Berggren U, Kiliaridis S. Experience of pain during an 
orthodontic procedure. Eur J Oral Sci 2002;110:92–8.

 2. Erdinç AM, Dinçer B. Perception of pain during orthodontic tre-
atment with fi xed appliances. Eur J Orthod 2004;26:79–85.

 3. Kvam E, Bondevik O, Gjerdet NR. Traumatic ulcers and pain in 
adults during orthodontic treatment. Community Dent Oral Epi-
demiol 1989;17:154–7.

 4. Kvam E, Gjerdet NR, Bondevik O. Traumatic ulcers and pain 
during orthodontic treatment. Community Dent Oral Epidemiol 
1987;15:104–7.

 5. Chen CH, Chang CS, Hsieh CH, Tseng YC, Shen YS, Huang IY, 
Yang CF, Chen CM. The use of microimplants in orthodontic 
anchorage. J Oral Maxillofac Surg 2006;64:1209–13.

 6. Kyung HM, Park HS, Bae SM, Sung JH, Kim IB. Development of 
orthodontic micro-implants for intraoral anchorage. J Clin Orthod 
2003;37:321–8.

 7. Kuroda S, Sugawara Y, Deguchi T, Kyung HM, Takano-Yamamoto 
T. Clinical use of miniscrew implants as orthodontic anchorage: 
success rates and postoperative discomfort. Am J Orthod Dento-
facial Orthop 2007;131:9–15.

 8. Chaushu G, Becker A, Zeltser R, Vasker N, Branski S, Chaushu S. 
Patients’ perceptions of recovery after routine extraction of healthy 
premolars. Am J Orthod Dentofacial Orthop 2007;131:170–5.

 9. Giannopoulou C, Dudic A, Kiliaridis S. Pain discomfort and crevi-
cular fl uid changes induced by orthodontic elastic separators in 
children. J Pain 2006;7:367–76.

10. Ngan P, Kess B, Wilson S. Perception of discomfort by patients 
undergoing orthodontic treatment. Am J Orthod Dentofacial 
Orthop 1989;96:47–53.

11. Scheurer PA, Firestone AR, Bürgin WB. Perception of pain as a 
result of orthodontic treatment with fi xed appliances. Eur J Orthod 
1996;18:349–57.



<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




