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Abstract The eYciency of titanium middle ear pros-
thesis for ossicular reconstruction in chronic ear disease
is investigated in a Scandinavian two-center retrospec-
tive study from a Norwegian tertiary otology referral
center and a Finnish otology referral center. Retrospec-
tive chart reviews were performed for procedures
involving 73 titanium prostheses between 1999 and 2004.
All patients that underwent surgery including the Kurz
Vario titanium prosthesis were included in the study, 38
procedures including the partial ossicular replacement
prosthesis (PORP) and 35 procedures including the total
ossicular replacement prosthesis (TORP). Mean follow-
up was 14 months. The ossiculoplasty was performed
alone (29 patients) or in combination with other chronic
ear surgery procedures (34 patients). Comparisons of
preoperative and postoperative pure tone averages (0.5,
1, 2, and 3 kHz) according to AAO-HNS guidelines are
presented, as well as data for diVerent PTA deWnitions.
Otosurgery procedures, complications, revisions, and
extrusion rates are reported. A postoperative air-bone
gap (ABG) of ·20 dB was obtained in 77% of the
patients, 89% for the Bell (Porp) prosthesis, and 63%
for the Arial (Torp) prosthesis. Overall mean pure tone
averages improved 20.6 dB with ABG improvement of
19.3 dB. The overall extrusion rate was 5% (4 patients).

Titanium prostheses have been easy and fast to handle
and eVective implants for reconstruction of the ossicular
chain. We found no diVerence between reconstruction
with or without cholesteatoma surgery during the same
procedure. The combination of CWD and Torp gave
signiWcant inferior hearing thresholds as compared to
Torp/CWU and Porp/CWD combinations.

Keywords Ossicular reconstruction · Prosthesis · 
Titanium · Torp · Porp

Introduction

The middle ear ossicles are the key to a functional mid-
dle ear. Ossicular reconstruction has always been a
challenge for the otosurgeon. More than half of
chronic middle ear diseases are reported to have ossic-
ular involvement [1]. There are a variety of materials
to choose from when performing ossicular reconstruc-
tion, including autogenous tissues and alloplasts.

Implant design, stability, ease of use, and functional
results are all accounted for in prosthesis selection. The
limitations of ossiculoplasty are well known, most dis-
tressing are extrusions and the long-term deterioration
in functional result. Of all available materials, hydroxy-
apatite (HA) is the most commonly used in recent
years [2]. Long-term studies for HA alloplasts have
been reported with an extrusion rate of 5–15% [3, 4].
Present evidence indicates that titanium has a greater
ability to transmit sound than the heavier HA [5], and
titanium is known for its biocompatibility in orthopedic
and orthodontic surgery [6].

The use of titanium ossicular prosthesis was Wrst
reported by Stupp et al. in 1999 [7], and later reports

F. S. Vassbotn (&) · P. Møller · J. Silvola
Department of Otorhinolaryngology 
and Head and Neck Surgery, 
Haukeland University Hospital, 
5021 Bergen, Norway
e-mail: Xemming.vassbotn@helse-bergen.no

J. Silvola
Department of Otorhinolaryngology and Head and Neck 
Surgery, Päijät-Häme Central Hospital, Lahti, Finland
123



22 Eur Arch Otorhinolaryngol (2007) 264:21–25
have shown success rates (ABG · 20 dB) ranging
between 57 and 76% [8–11]. We report our results with
a total of 73 implants. Comparison of preoperatively
and postoperatively pure tone averages and air-bone
gaps (ABGs) was performed at frequencies recom-
mended by AAO-HNC [12]. For easy comparison to
other studies we have also included data with diVerent
PTA calculations, as well as a selection of patients with
a recommended follow-up of more than 12 months.

Materials and methods

Kurz (Kurz GmbH, DuBlingen, Germany) titanium
total ossicular replacement prostheses (Torp, Aerial)
and partial ossicular replacement prostheses (Porp,
Bell) with adjustable lengths were used in all proce-
dures. All surgery procedures with titanium prosthesis
from the start in 1999 until March 2004 are included in
the report. The data include 71 patients and 73 surgical
procedures. One patient was operated on both ears.
The other patient with two procedures needed a revi-
sion of the prosthesis due to bad contact on the stapes.
The Wrst operation on this patient is included in the
data as an implant with unsuccessful hearing result.

The surgery was performed initially by JS and FSV
in cooperation (nine procedures, JS as the senior sur-
geon), 42 procedures were then performed by FSV in
Bergen, Haukeland University Hospital, Norway, and
22 by JS in Lahti, Päijät-Häme Central Hospital, Fin-
land. All charts were analyzed in an otosurgical data-
base. Tragal cartilage was interposed between the
prosthesis and the tympanic membrane in all cases.
The Porp prosthesis was never placed under the mal-
leus, but was positioned in the upper posterior quad-
rant as for the Torp. In some cases, the Porp prosthesis
was bend about 15–20° to parallel the top of the pros-
thesis to the plane of the tympanic membrane.

Preoperative audiograms with bone and air conduc-
tion were obtained the day before surgery. The most
recent available postoperative audiograms were
reviewed. Pure tone air frequencies at 0.5, 1, 2, and
3 kHz, as recommended by AAO-HNS, were used in
the PTA calculations. In addition, other calculations
including PTA (0.5, 1, and 2 kHz) and PTA (0.5,1, 2,
and 4 kHz) were done for comparison, as indicated in
the Wgures and tables. A postoperative ABG of 20 dB or
less was considered a successful hearing result. Statisti-
cal analyses were done by paired (pre and postoperative
data) and independent (between diVerent operations)
Student’s t tests. ANOVA tests were performed for
multigroup analyses. High frequency pure tone bone
conduction average (HPTBC) was calculated for 1, 2,

and 4 kHz to measure postoperative sensorineural hear-
ing loss (AAO-HNS). Mean change in HPTBC was
1.1 dB § 5.4 (SD), two patients had a loss of >10 dB
(HPTBC change of ¡13 and ¡16 dB). AAO-HNS rec-
ommends at least 1-year follow-up for evaluation of
hearing results. The data was therefore also analyzed
with regard to the recommended follow-up time. The
data is separated in diVerent groups according to type of
prosthesis (Porp/Torp), length of follow-up, type of
chronic ear disease, and amount of mastoid surgery.

Results

The main characteristics of the patient material and
results are given in Table 1.

Hearing results

The mean overall hearing results are shown in Tables 2
and 3. PTA improved from preoperative 50 to 30 dB,
whereas the ABG improved from 33 to 14 dB. We have
also included diVerent PTA values in the calculations
for easier comparison with other studies. Data from
patients with follow-up for at least 12 months as sug-
gested by the AAO-HNS were also analyzed. As shown
in Table 2, we found no decrease in the hearing results
after 12 months compared to the overall material.

The ABGs in 10 dB cumulative increments are
shown in Table 4. We found that 76% of the patients
had an ABG of 20 dB or less, 63% for the Torp pros-
theses and 89% for the Porp. Similar results were also
obtained with PTA calculations using the average of 0,
5, 1, and 2 kHz and 0.5, 1, 2, and 4 kHz (Table 4).

Procedures and diagnoses

Hearing results with respect to surgical procedure are
shown in Table 5. The ABG · 20 dB score from pri-
mary ossiculoplasty operations was 20% higher than the
results from revisions. The 19 revision operations
included mainly earlier unsuccessful ossiculoplasty oper-
ations with autological incus, or prior cholesteatoma
operations without ossiculoplasty. We could not Wnd any
diVerence between the revision CWU and CWD group.

The material was also separated with respect to diag-
nosis (Table 6). Forty procedures included removal of
cholesteatoma at the same time as the titanium implan-
tation (Tables 5, 6). Interestingly, we found that the
hearing result for both the cholesteatoma and noncho-
lesteatoma groups and the CWD and CWU groups
showed only variation within 10% in success rate. Ear-
lier studies have indicated that Torp prosthesis or the
123



Eur Arch Otorhinolaryngol (2007) 264:21–25 23
absence of the posterior canal wall may correlate to a
signiWcant decrease in success rate [8–11]. We therefore
investigated the relationship between the prosthesis
type and the posterior canal wall (Tables 7, 8). We

found that subgroups of both Torp and CWD patients
gave good results. A signiWcant decrease in the hearing
results was found only with the combination of Torp
and CWD (Table 8). The Porp gave good hearing
results despite canal wall down procedures, whereas the
Torp prosthesis gave good results in CWU surgery.

Complications

Four patients had an extrusion of the prosthesis (5%)
and these are included in the material as procedures
with unsuccessful hearing results. All these patients
developed an atelectatic middle ear and two needed
revision surgery with myringoplasty, a new implant was
not given. Two patients had a postoperative infection

Table 1 Main characteristics 
of the material (§SD)

Number Percent of total ABG · 20
dB (in %)

Prosthesis 73 100 77
PORP 38 52 89
TORP 35 48 63

Diagnosis
Chronic otitis media without cholesteatoma 4 5 75
Chronic otitis media with cholesteatoma 40 55 78
Ossicular discontinuity or dislocation 29 40 76

Surgical procedure
Ossiculoplasty (no mastoid surgery) 29 40 78
Primary 9 12 89
Revision with intact canal wall 11 15 70
Revision with canal wall down cavity 9 12 67
Intact canal wall tympanomastoidectomy 36 49 81
Canal wall down tympanomastoidectomy 8 10 50

Age (year), mean 31.5 years
Average follow-up (months, mean 14.2 § 10.6)

Average follow-up
¸12, mean 21.4 40 55 77.5
<12, mean 5.4 33 45 75.7

Side
Right 41 56 80
Left 32 44 72

ABG (air-bone gap) is mea-
sured at pure tone average of 
0.5, 1, 2, and 3 kHz

Table 2 The mean overall hearing results

PTA pure-tone average, ABG air-bone gap, Pre preoperative,
Post postoperative

Pre
(dB)

Post 
(dB)

Improvement

Overall results (n = 73)
PTA (0.5, 1, 2, 3 kHz) dB 50 30 20 dB, P < 0.01
ABG (0.5, 1, 2, 3 kHz) dB 33 14 19 dB, P < 0.01

Follow-up ¸ 12 months (n = 40)
PTA (0.5, 1, 2, 3 kHz) dB 50 28 22 dB, P < 0.01 
ABG (0.5, 1, 2, 3 kHz) dB 34 13 21 dB, P < 0.01

Table 3 The mean overall hearing results

PTA pure-tone average, ABG air-bone gap, Pre preoperative,
Post postoperative. Mean § SD

Porp (n = 38) Torp (n = 35)

PTA (0.5, 1, 2, 3 kHz)
Pre 47 dB § 18 54 dB § 13
Post 27 dB § 16 34 dB § 14
Improvement 20 dB § 17 20 dB § 16

P < 0.01 P < 0.01

ABG (0.5, 1, 2, 3 kHz)
Pre 28 dB § 11 38 dB § 13
Post 9 dB § 11 19 dB § 13
Improvement 19 dB § 17 19 dB § 15

P < 0.01 P < 0.01

Table 4 Success rates

Pure tone frequencies used for ABG calculations are shown in
parentheses. ANOVA tests showed no signiWcant diVerence be-
tween the various PTA deWnitions

ABG air-bone gap, n number of procedures

Total (n = 73) Porp 
(n = 38)

Torp 
(n = 35)

ABG (0.5, 1, 2, 3 kHz)
·10 dB 41% 53% 29% 
·20 dB 77% 89% 63%
·30 dB 89% 97% 80%

ABG (0.5, 1, 2 kHz) 
·20 dB 79% 89% 69%

ABG (0.5, 1, 2, 4 kHz) 
·20 dB 74% 87% 60%
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with otorrhea, one of these had an implant extrusion
and is mentioned above. Four patients with Torp pros-
thesis need treatment with ventilation tube, the hear-
ing results are successful. Two patients had a
postoperative sensorineural hearing loss of 13 and
16 dB, as measured by HPTBC (see Materials and
methods).

Discussion

Studies with the Kurz Porp and Torp prosthesis have
reported successful hearing results (ABG · 20dB)
ranging between 57 and 76% [8–11]. We report a suc-
cess rate of 77%. Every surgery with titanium prosthe-
sis is included in the calculation to avoid masking of
failures by revision operations. All studies including
ours have found better results with Porp compared to

the Torp prosthesis. Most of the published data have
not used the AAO-HNS recommended follow-up and/
or frequencies for ABG calculation. We have included
diVerent PTA calculations for easier comparison to
other studies. As expected, the 0.5, 1, 2 kHz PTA and
the 0.5, 1, 2, 4 kHz PTA calculations gave a minor
increase and decrease in success rate, respectively. We
found no diVerence between patients with a follow-up
of more or less than 12 months, as recommended by
AAO-HNS.

Our surgical procedures were mainly a mixture
between primary or revision ossiculoplasty and choles-
teatoma surgery with titanium reconstruction in the
same procedure. As shown in Table 5, we found the
same success rate in the ossiculoplasty group and the
cholesteatoma group. Thus, the titanium implants
seem to be well suited for one-stage cholesteatoma sur-
gery.

Compared to canal wall up procedures and the use
of Porp prostheses, both the canal wall down situation
and the Torp prosthesis have been reported to associ-
ate with lower rates of success. Interestingly, we found
that the Torp prosthesis and canal wall down by them-
selves did not give lower success (Tables 7, 8). How-
ever, the combination of the two factors gave
approximately a 50% signiWcant reduction in success
rate. The preservation of the posterior canal wall and
the stapes suprastructure are both factors in our material
that promote stability for the middle ear prosthesis. We
assume that the existence of one of these two factors is

Table 5 Results by diagnosis

Number of procedures ( ). PTA pure-tone average, ABG air-bone gap, Pre preoperative, Post postoperative, OMC otitis media
chronica

Ossicle disscon./disloc. (29) OMC (4) OMC + choleateatoma 
(40)

PTA (0.5, 1, 2, 3 kHz)
Pre 58 dB § 13 49 dB § 14 45 dB § 18
Post 32 dB § 13 28 dB § 16 27 dB § 17
Improvement 26 dB § 16, P < 0.01 21 dB § 23, P > 0.05 16 dB § 16, P < 0.01

ABG · 20 dB 76% 75% 78%

Table 6 Results by procedure, ossiculoplasy or one-staged cholesteatoma surgery with subgroups; ICW/CWD and primary/revision

ABG · 20 dB is indicated in %, number in ( ). Air-bone gaps are calculated from average PTA values (0.5, 1, 2, and 3 kHz). One of the
ossiculoplasty revisions was a titanium prosthesis. Four of the cholesteatoma revisions were planned staging or second look. As com-
pared to the preoperative situation, all the ABG results were signiWcant (P < 0.05). We found no signiWcant diVerence between ossicu-
loplasty sub-groups and one-staged cholesteatoma sub-groups

CWU canal wall up, CWD canal wall down

Ossiculoplasty (29) One-staged cholesteatoma surgery (36)

Primary (9) 89% Revision (20) 70% Primary (15) 86% Revision (21) 71%

Revision, intact posterior canal wall (11) 73% CWU (28) 86%
Revision, posterior canal wall absent (9) 67% CWD (8) 50%

Table 7 Results with Porp or Torp prosthesis versus CWU and
CWD

Number of procedures ( ). Air-bone gap · 20 is shown in %. Air-
bone gaps are calculated from average PTA values (0.5, 1, 2, and
3 kHz)

CWU canal wall up, CWD canal wall down

CWU/CWD CWU CWD

Porp 88% (34) 100% (4)
Torp 79% (19) 44% (16) P < 0.01, 

see Table 8
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suYcient for good hearing results. The reported diVer-
ence between the titanium Porp and Torp may be
explained by the fact that Torp prostheses are more
frequently used in canal wall down surgery.

As shown in earlier reports, atelectasis of the tym-
panic membrane is a major reason for poor hearing
results after tympanoplasty, especially for children
[13]. Estimation of the future middle ear ventilation of
the patient before surgery is a challenge for the otosur-
geon. Selection of the right patient to oVer an implant
may be as important as the correct surgical technique.
Patients with severe retraction pockets or atelectasis of
the pars tensa were not given an implant during pri-
mary surgery. Eighteen of our patients were under
16 years of age at the time of operation. Only 2 (11%)
of them have developed retraction and atelectasis of
the tympanic membrane. The corresponding Wgure for
adults is 9% (4/44), which matches the Wgures pre-
sented for adults [13]. We have paid extra attention to
postoperative tympanic ventilation and four patients
are treated with ventilation tubes.

We conclude that the Kurz titanium middle ear
implants are well suited for ossiculoplasty. They are
easy to handle and give excellent hearing results, both
compared to autograft [14] and other alloplastic mate-
rials [15]. The Torp prosthesis in our material is associ-
ated with lower success rate for patients with canal wall
down surgery.

References

1. Chole RA (1999) Ossiculoplasty with banked cartilage.
Otolaryngol Clin N Am 27:717–726

2. Goldenberg RA, Emmet JR (2001) Current use of implants
in middle ear surgery. Otol Neurotol 22:145–152

3. Shinohara T, Gyo K, Saiki T (2000) Ossiculoplast using
hydroxyapatite prosthesis: long-term results. Clin Otolaryn-
gol 25:287–292

4. Goldenberg RA, Driver M (2000) Long-term results with
hydroxyapatite middle ear implants. Otolaryngol Head Neck
Surg 112:635–642

5. Meister H, Walger M, Mickenhagen A, von Wedel H, Stenn-
ert E (1999) Standardized measurements of the sound trans-
mission of middle ear implants using a mechanical middle ear
model. Eur Arch Otorhinolaryngol 256:122–127

6. Williams D (2001) The golden anniversary of titanium bioma-
terials. Med Device Technol 12:8–11

7. Stupp CH, Dalchow C, Grun D, Stupp HF, Wustrow J (1999)
Three years of experience of titanium implants in the middle
ear. Laryngorhinootologie 178:299–303

8. Wang X, Song J, Wang H (1999) Results of tympanoplasty
with titanium implants. Otolaryngol Head Neck Surg
121:606–609

9. Krueger WW, Feghali JG, Shelton C, Green JD, Beatty CW,
Wilson DF, Thedinger BS, Barrs DM, McElveen JT (2002)
Preliminary ossiculoplasty results using the Kurz titanium
prostheses. Otol Neurotol 23:836–839

10. Ho SY, Battista RA, Wiet RJ (2003) Early results with tita-
nium ossicular implants. Otol Neurotol 24:149–152

11. Martin AD, Hardner SG (2004) Ossicular reconstruction
with titanium prosthesis. Laryngoscope 114:61–64

12. Committee on Hearing Equilibrum (1995) Guiedelines for
the evaluation of results of treatment of a conductive hearing
loss. Otolaryngol Head Neck Surg 113:186–187

13. Silvola J, Palva T (1999) Long-term results of pediatric prima-
ry one-stage cholesteatoma surgery. Int J Pediatr Otorhino-
laryngol 148:101–107

14. O’Reilly RC, Cass SP, Hirsch BE, Kamerer DB, Bernat RA,
Poznanovic SP (2005) Ossiculoplasty using incus interposi-
tion: hearing results and analysis of the middle ear risk index.
Otol Neurotol 26:853–858

15. Yung MW (2003) Literature review of alloplastic materials in
ossiculoplasty. J Laryngol Otol 117:431–436

Table 8 Results with multi-
ple ANOVA (post hoc) com-
parisons with postoperative 
ABGs as dependent variable. 
The postoperative ABGs of 
the TorpCWD combination 
were signiWcantly diVerent 
from both the PorpCWD and 
TorpCWU results, P < 0.01

VAR(I) VAR(J) Mean diVerence 
(I¡J)

Standard
error

SigniWcance 99% ConWdence 
interval

PorpCWU (1) PorpCWD (2) 2.01000 5.33140 0.707 ¡12.1128 16.1328
TorpCWU (3) ¡4.75737 3.19933 0.142 ¡13.2323 3.7176
TorpCWD (4) ¡15.57875 (*) 3.38433 0.000 ¡24.5438 ¡6.6137

PorpCWD (2) PorpCWU (1) ¡2.01000 5.33140 0.707 ¡16.1328 12.1128
TorpCWU (3) ¡6.76737 5.58387 0.230 ¡21.5589 8.0242
TorpCWD (4) ¡17.58875 (*) 5.69189 0.003 ¡32.6664 ¡2.5111

TorpCWU (3) PorpCWU (1) 4.75737 3.19933 0.142 ¡3.7176 13.2323
PorpCWD (2) 6.76737 5.58387 0.230 ¡8.0242 21.5589
TorpCWD (4) ¡10.82138 (*) 3.76954 0.005 ¡20.8068 ¡0.8359

TorpCWD (4) PorpCWU (1) 15.57875 (*) 3.38433 0.000 6.6137 24.5438
PorpCWD (2) 17.58875 (*) 5.69189 0.003 2.5111 32.6664
TorpCWU (3) 10.82138 (*) 3.76954 0.005 0.8359 20.8068*The mean diVerence is sig-

niWcant at the 0.01 level
123


	Short-term results using Kurz titanium ossicular implants
	Abstract
	Introduction
	Materials and methods
	Results
	Hearing results
	Procedures and diagnoses
	Complications

	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /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
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


