
Abstract The aim of this cross-sectional study was to

compare single with repeated high-intensity focused

ultrasound (HIFU) treatment in patients with localized

prostate cancer, regarding treatment-related morbid-

ity. A number of 223 consecutive patients with local-

ized prostate cancer were treated with HIFU. Among

them, 174 (78%) patients had one treatment, while 49

(22%) needed a second treatment. The patients’ status

and treatment-related side effects were followed up.

The complications rates after one HIFU in 223 patients

were: urinary tract infection 0.4%, chronic pelvic pain

0.9%, infravesical obstruction 19.7%, stressinconti-

nence 7.6%, impotence 49.8%. Among the 49 patients

who received a second HIFU therapy, the cumulative

incontinence rate (12.2%; P = 0.024) and cumulative

impotence rate (55%; P < 0.001) were significantly

increased. Although there is an increase in morbidity if

transrectal HIFU is repeated, the risk of side effects

related to additional HIFU sessions in the case of

primary treatment failure is still low.
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Introduction

Appropriate treatment for localized prostate cancer is

currently debated. Although radical prostatectomy is

still regarded as the standard treatment for patients

with organ-confined disease and a life expectancy

exceeding 10 years, other treatment options may be

an alternative. For patients whose life expectancy is

less than 10 years or who are not in the appropriate

physical condition for surgery, three-dimensional

radiotherapy, brachytherapy and cryosurgical ablation

of the prostate are alternative treatment options.

However, in the case of treatment failure, these

treatments cannot be repeated except for cryotherapy.

And salvage radical prostatectomy is associated with a

high morbidity rate [12]. High-intensity focused

ultrasound (HIFU) treats the prostate by inducing

mechanical effects, cavitation and thermal effects

without damage to the tissue in the path of the

ultrasound beam [11]. In contrast to radiotherapy,

there is no maximal dose for ultrasound. One

advantage of HIFU is that it can be repeated in case

of primary treatment failure. For patients with local-

ized prostate cancer, up to five HIFU sessions

administered to one single patient have been reported

(3), with an average of 1.17–1.8 sessions per patient [2,

3, 8, 9, 15, 16]. So far, no study has investigated the

cumulative impact of multiple HIFU sessions on

morbidity.

We report on the results of single and multiple

HIFU treatments of patients with localized prostate

cancer, with emphasis on side effects. The aim of our

study is to find out whether it is a safe choice for the

patient to repeat HIFU after a primary treatment

failure.
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Patients and methods

Equipment

Ablatherm-prototypes and the Ablatherm� device

(EDAP, Lyon, France) were used. The three-

dimensional movable treatment head of the HIFU

device integrates a piezoelectric therapeutic applica-

tor (3.0 MHz) and a 7.5 MHz ultrasound scanner for

treatment planning. The burst of ultrasound waves

emitted by the tablespoon-shaped applicator pro-

duces an almost instant coagulation necrosis. The

size of each created lesion is 1.7 mm in diameter and

its length can be set anywhere between 19 and

24 mm.

Furthermore, a cooling device with a degassed

coupling liquid in a balloon surrounding the treatment

head protects the rectal mucosa. By removing the

thermal energy released at the balloon–rectum inter-

face, the temperature at the rectum is kept at a maxi-

mum of 15�C.

Procedure

The treatment is performed under spinal anaesthesia

with a suprapubic tube in place, the patient lying fix-

ated in a right-sided position. Therapy planning starts

by marking the apex in transversal and longitudinal

transrectal ultrasound (TRUS). For repetition –treat-

ments, it can be difficult to define the borders of the

prostate. In these cases, the apex is marked by passing

a flexible cystoscop right of the external sphincter. The

tip of the cystoscop is perfectly visualized as a hyper-

echoic reflex on TRUS. To protect the external

sphincter the treatment starts 6 mm cranial from the

apex. According to the size of the gland, one to four

overlapping target areas are defined and treated from

the apex to the bladder neck, including the base of the

seminal vesicles. The distance between the rectal mu-

cosa and the dorsal prostate capsule can be defined to

be from 3 to 6 mm. One of the piezoceramic elements

of the applicator works as a continuous rectal wall-

distance control unit to prevent accidental injury of the

rectum. The shot duration for standard treatments is

5 s followed by a 5 s pause. When HIFU has to be

repeated, the shot duration is lowered to 4.5 s because

of the reduced blood flow in a pretreated prostate,

which is associated with less heat conduction and thus

higher temperatures in the tissue caused by the energy

of the focused ultrasound. Up to 1,000 lesions are ap-

plied during each treatment, depending on the size of

the gland.

Patients

In this cross-sectional study, we have included all 223

patients with clinical stages T1–T3, N0, M0 biopsy-

proven localized prostate cancer, that were treated

with HIFU at our department from November 1997 to

June 2003. Among them, 87 patients (39%) were not

suitable for radical prostatectomy (life expectancy less

than 10 years and/or high risk because of comorbidity)

while 136 patients (61%) chose HIFU because they

were not willing to take the potential risks of the

operation. The study has been approved by the local

ethics committee, and written informed consent was

obtained from the patients before they were admitted

to the study. Preoperative assessment included trans-

rectal ultrasonography (TRUS), digital rectal exami-

nation, pelvic CT scan or MRI and bone scan were

performed for all patients.

Two hundred and twenty-three patients with a mean

age of 68.2 ± 6.8 years, mean PSA 11.3 ± 10 ng/ml

(range 0.5–81.2), mean Gleason score 5.3 ± 1.5 and a

prostate volume of 23.5 ± 10.7 cm3 (range 3–62.5)

were treated. Of them, 46% had already been treated

with neoadjuvant hormonal therapy before their visit

to our hospital and 15 (31%) had a TUR-P prior to

HIFU. None of them had received post-procedure

irradiation, androgen ablation or any other anticancer

therapy.

Follow-up

All 223 patients had a minimum follow-up of 3 months

including TRUS, digital rectal examination and PSA

assay at day 1 and every 3 months. A random control

sextant biopsy was performed at 3, 12 and 24 months

or when any biochemical failure was evidenced (in-

crease of PSA superior to 0.2 ng/ml after the last

control). Patients’ status and treatment-related com-

plications were followed-up by periodic patients’ visits

and by self-administered questionnaires (every

3 months in the first 2 years, every 6 months in the

third year, then annually). During their visits the pa-

tients were enquired for any adverse effects associated

with HIFU which may have occurred during the last

follow-up period. Questions on stress incontinence in-

cluded the number of pads the patients used and

whether the loss of urine was under heavy exercises

(Grade 1), under light exercises (Grade 2) or at rest/

during sleep (Grade 3). Erectile function was rated

normal if the patient was able to penetrate his partner

without mechanical or pharmacological support. For

the evaluation of obstructive and irritative symptoms,

we used the International Prostate Symptom Score
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(IPSS), which is equivalent to the translated version of

the American Urological Association (AUA)—7

Symptomscore by Barry et al. [1]. The IPSS is com-

pleted by one question regarding the direct influence of

micturation on quality of life (QL). All singular ad-

verse events and answers of the patients at the last

assessment were used to present the results of this

investigation.

Statistical analysis

Statistical analyses were performed using the two-si-

ded, non-parametric McNemar test for two dichoto-

mized dependent variables and the Cochran test for

multiple dichotomized variables. Furthermore, the

non-parametric Friedman test was used to globally

compare multiple ordinal variables simultaneously.

The differences between two dependent ordinal vari-

ables were tested using the two-sided non-parametric

marginal homogeneity test. The SPSS software version

10.0 (SPSS Inc., Chicago, IL, USA) was used. P values

< 0.05 were considered statistically significant. Data

are presented as mean ± SD. For multiple testing, the

closed test principle was used.

Results

One hundred and seventy-four (78%) patients had one

HIFU treatment with a median follow-up of 13 months

(range 3–54), and 49 (22%) needed a second HIFU

session due to primary treatment failure proven by

positive biopsies (46 patients, 94%) or due to incom-

plete primary treatment, i.e. technical failure (3 pa-

tients, 6%). The median period between the first and

second HIFU was 7 months (range 1–49) and the fol-

low-up after the last HIFU was 13 months (range 3–

50). Only two of these patients had to be treated a third

time.

For the first HIFU (n = 223) 643 ± 179 lesions per

session were needed resulting in a mean treated vol-

ume of 33 ± 16 cm3. Compared with the mean volume

of the prostate, 142% of the gland was treated by

overlapping the treatment areas. The mean operating

time for all initial HIFU sessions was 164 ± 42 min.

The mean time for the second treatments (n = 49)

was only 107 ± 41 min. This shorter operating time

compared to the primary treatments is due to a de-

creased mean volume of the prostate after the first

session of 12.8 ± 6.6 cm3 (range 1.4–27.4; 54% of the

initial size). Consequently, the mean number of shots

for second treatments was reduced to 400 and the

mean treated volume was only 19 ± 8 cm3.

Adverse events caused by HIFU treatment in 223

patients are summarized in Table 1. For the treatment

of symptomatic urinary tract infections (UTI), antibi-

otics had to be administered. Chronic pelvic pain syn-

drome (CPP) was defined as a constant pain in the

perineal area that lasts for more than 3 months after

HIFU, according to the National Institutes of Health

(NIH) definition [18]. Patients with infravesical

obstruction required a TUR-P or urethrotomy for

persistent urinary retention. Stress incontinence was

graduated according to Stamey [13] into three grades.

Grade 1 was defined as loss of urine during heavy

exercises, using not more than one pad per day, and

Grade 2 as loss of urine during light exercises but not at

rest or during sleep. Finally Grade 3 as total loss of

urine. Patients that were able to penetrate their partner

without mechanical or pharmacological support were

rated potent.

In order to assess the rate of side effects after a

second HIFU treatment versus that after an initial

treatment, the group of 49 patients with a history of

two or more HIFU sessions was investigated (Table 2;

Figs. 1, 2, 3). Patient status was assessed three times:

before HIFU (moment 0), after the first HIFU (mo-

ment I) and after the second HIFU (moment II). The

frequency of UTI, CPP, and infravesical obstruction

and rectourethral fistula at moment II compared to

moment I was not significantly altered. Two cases of

CPP and one rectourethral fistula occurred after a

second HIFU treatment while these complications

were not observed after a first HIFU. However, the

impotence rate caused by HIFU ranged from 38.8%

after one HIFU treatment to 55.1% after two treat-

ments (P = 0.039). Incontinence caused by HIFU was

6.1% after one treatment and cumulated to 12.2%

after the second treatment. The global Friedman test

for the occurrence of incontinence was statistically

significant (P = 0.024) and the incontinence rate after

the second HIFU was significantly higher compared to

Table 1 Adverse effects caused by one high-intensity focused
ultrasound (HIFU) treatment n = 223

Patients

No. of patients (n) Percentage

Urinary tract infection 9 0.4
Chronic pelvic pain 2 0.9
Infravesical obstruction 44 19.7
Stress incontinence I 16 7.2
Stress incontinence II 1 0.4
Stress incontinence III 0 0
Rectourethral fistula 0 0
Rate of impotence 49.8
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the baseline (moment 0) incontinence rate (P = 0.016;

Fig. 1). However, the test comparing the incontinence

rate at moment II with moment I showed no significant

differences (P = 0.266; Fig. 1). Boxplots for the com-

parison of the IPSS are given in Fig 2. IPS scores based

on patients’ answers showed no significant difference

before and after the HIFU treatments (P = 0.145). In

Fig. 3 boxplots for the patients’ answers concerning the

QL, being the last question of the IPSS, show no global

significant difference due to repetition of HIFU

(P = 0.102).

Discussion

The increasing number of studies on HIFU therapy

indicates the broad distribution of this promising

technique. Several studies show good local control of

the prostate cancer while the treatment-related mor-

bidity is low [2, 4, 7–10, 15, 16]. Due to incomplete

treatment or treatment failure, HIFU has to be re-

peated for some patients. In the largest existing study,

the European Multicentric Study reporting on 402

patients treated with the Ablatherm device (EDAP,

Lyon, France), the rate of HIFU sessions per patient

was 1.47 [15]. About the same repetition rate was

reported by Uchida et al. [16] using the Sonablate-200

device (Focus Surgery, Indianapolis, USA) in order to

treat 20 patients. The choice of the treatment device

seems to be of no importance regarding the repetition

rate. In our study, the HIFU rate per patient was 1.23.

Because it was not the goal of the present study to

investigate the efficiency of HIFU, we also included

five patients (2.2%) that had been treated with a

clinical T3 tumor. This is the first study reflecting the

aspect of side effects after repetitive HIFU treat-

ments.

The focus of our short-time analysis was on 49 pa-

tients (out of 223) who had needed extra HIFU treat-

ments. In this group, incontinence and impotence were

significantly increased after two HIFU applications.

After two HIFU sessions the overall incontinence rate

was 12.2%, primarily Grade 1. Looking at patients with

one or more HIFU treatments Uchida et al. [16] re-

ported no incontinence at all while other series ob-

served incontinence rates up to 12.7% [9]. Definition

Table 2 Adverse effects after two HIFU treatments n = 49

Before HIFU (moment 0) After one HIFU (moment I) After two HIFU (moment II) P value

Urinary tract infection – 2 (4.1%) 2 (4.1%) 1.0a

Chronic pelvic pain – 0 2 (4.1%) 0.5a

Infravesical obstruction – 11 (22.4%) 7 (14.3%) 0.5a

Rectourethral fistula – 0 1 (2%) 1.0a

Rate of impotence 13 (26.5%) 32 (65.3%) 40 (81.6%) < 0.001b

0.039a

Stress incontinence 2 (4.1%) 5 (8.2%) 8 (16.3%) 0.024c

0.266d

aComparing moment I and moment II; McNemar test
bComparing moments 0, I and II; Cochran test
cComparing moments I and II; Friedman test
dComparing moments 0, I and II; marginal homogeneity test

0 vs. I vs. II p = 0.024 +

0 vs. I p = 0.375 *

0 vs. II p = 0.016 *

I vs. II p = 0.266 *
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and evaluation of incontinence is different in most of

the series, making it difficult to compare data. In our

unfavourable group with repetitive treatments, the

amount of incontinence was still in the same range as

that given for radical prostatectomy in the literature

[14, 17]. Fifty-five percent of our patients who were

potent preoperatively had become impotent after a

second HIFU. Our study is limited by the fact that no

validated questionnaire has been administered to as-

sess impotence. So far, there is no report on a pro-

spective series using validated questionnaires in HIFU.

In the literature impotence rates are reported ranging

from 30 to 61% after HIFU [9, 16]. All other observed

side effects statistically occur as often after a single

HIFU treatment as after a repetitive treatment. The

overall risk for additional HIFU sessions in case of

primary treatment failure seems to be acceptable for

patients with localized prostate cancer, although our

data suggest that the patient should be specifically in-

formed about the risk of impotence and incontinence if

a second HIFU is planned.

The shape of a single HIFU lesion in vivo depends

on the perfusion of the gland and the specific heat

capacity of the tissue [5, 6, 11]. These parameters are

most likely to be different in prostates after HIFU

therapy. This aspect could lead to a different efficiency

and to a varying rate of side effects after multiple

HIFU treatments. Another reason for a higher incon-

tinence and impotence rate after two HIFU sessions

could be due to the difficulty in defining the borders of

the prostate because of the sometimes diffuse picture

of the scar tissue in the transrectal ultrasound.

Conclusion

This is the first report on the cumulative adverse effects

after repetitive HIFU treatments. Additional HIFU

0 vs. I vs. II p = 0.145 +

0 vs. I p = 0.814 *

0 vs. II p = 0.623 * 

I vs. II p = 0.057 *222222N =

IPSS 2IPSS 1IPSS 0
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Fig. 2 Boxplots for
International Prostate
Symptom Score (IPSS). IPSS
0 before HIFU, IPSS 1 after
one HIFU, IPSS 2 after two
HIFU; + Friedman test; *
marginal homogeneity test
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treatments in case of primary treatment failure for

patients with localized prostate cancer are associated

with only a minor increase in morbidity. However, the

forthcoming aim will be to lower the rate of patients

with residual cancer after initial HIFU treatment by

refined patient selection and more effective treatment

modalities.

References

1. Barry MJ, Fowler FJ Jr, O’Leary MP, Bruskewitz RC,
Holtgrewe HL, Mebust WK et al (1992) The American
Urological Association symptom index for benign prostatic
hyperplasia. The Measurement Committee of the American
Urological Association. J Urol 148(5):1549–1557

2. Blana A, Walter B, Rogenhofer S, Wieland WF (2004) High-
intensity focused ultrasound for the treatment of localized
prostate cancer: 5-year experience. Urology 63(2):297–300

3. Chaussy C, Thueroff S, Rebillard X, Gelet A (2005) Tech-
nology insight: high-intensity focused ultrasound for urologic
cancers. Nat Clin Pract Urol 2(4):191–198

4. Chaussy CG, Thuroff S (2000) High-intensive focused
ultrasound in localized prostate cancer. J Endourol
14(3):293–299

5. Chen L, ter Haar HG, Hill CR (1997) Influence of ablated
tissue on the formation of high-intensity focused ultrasound
lesions. Ultrasound Med Biol 6:921–931

6. Curiel L, Chavrier F, Gignoux B, Pichardo S, Chesnais S,
Chapelon JY (2004) Experimental evaluation of lesion pre-
diction modelling in the presence of cavitation bubbles: in-
tended for high-intensity focused ultrasound prostate
treatment. Med Biol Eng Comput 42(1):44–54

7. Gelet A, Chapelon JY, Bouvier R, Pangaud C, Lasne Y
(1999) Local control of prostate cancer by transrectal high
intensity focused ultrasound therapy: preliminary results. J
Urol 161(1):156–162

8. Gelet A, Chapelon JY, Bouvier R, Rouviere O, Lasne Y,
Lyonnet D et al (2000) Transrectal high-intensity focused

ultrasound: minimally invasive therapy of localized prostate
cancer. J Endourol 14(6):519–528

9. Gelet A, Chapelon JY, Bouvier R, Rouviere O, Lyonnet D,
Dubernard JM (2001) Transrectal high intensity focused
ultrasound for the treatment of localized prostate cancer:
factors influencing the outcome. Eur Urol 40(2):124–129

10. Gelet A, Chapelon JY, Bouvier R, Souchon R, Pangaud C,
Abdelrahim AF et al (1996) Treatment of prostate cancer
with transrectal focused ultrasound: early clinical experience.
Eur Urol. 29(2):174–183

11. Huber P, Debus J, Jenne J, Jochle K, van Kaick G, Lorenz
WJ et al (1996) Therapeutic ultrasound in tumor therapy.
Principles, applications and new developments. Radiologe
36(1):64–71

12. Lerner SE, Blute ML, Zincke H (1995) Critical evaluation of
salvage surgery for radio-recurrent/resistant prostate cancer.
J Urol 154(3):1103–1109

13. Stamey TA (1973) Endoscopic suspension of the vesical neck
for urinary incontinence. Surg Gynecol Obstet 136(4):547–
554

14. Stolzenburg JU, Rabenalt R, Do M, Ho K, Dorschner W,
Waldkirch E et al (2005) Endoscopic extraperitoneal radical
prostatectomy: oncological and functional results after 700
procedures. J Urol 174(4 Pt 1):1271–1275

15. Thuroff S, Chaussy C, Vallancien G, Wieland W, Kiel HJ, Le
DA et al (2003) High-intensity focused ultrasound and
localized prostate cancer: efficacy results from the European
multicentric study. J Endourol 17(8):673–677

16. Uchida T, Sanghvi NT, Gardner TA, Koch MO, Ishii D,
Minei S et al (2002) Transrectal high-intensity focused
ultrasound for treatment of patients with stage T1b-2n0m0
localized prostate cancer: a preliminary report. Urology
59(3):394–398

17. Wei JT, Dunn RL, Marcovich R, Montie JE, Sanda MG
(2000) Prospective assessment of patient reported urinary
continence after radical prostatectomy. J Urol 164(3 Pt
1):744–748

18. Workshop Committee of the National Institute of Diabetes
and Digestive and Kidney Disease (NIDDK). 7-12-1995.
Chronic Prostatitis Workshop, Bethesda

World J Urol

123


	Morbidity associated with repeated transrectal high-intensity focused ultrasound treatment of localized prostate cancer
	Abstract
	Introduction
	Patients and methods
	Equipment
	Procedure
	Patients
	Follow-up
	Statistical analysis
	Results
	Tab1
	Discussion
	Tab2
	Fig1
	Conclusion
	Fig2
	Fig3
	References
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18


<<
  /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


