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Abstract

Introduction Trial of a new procedure of hypospadias

repair based on the incorporation of the entire available

innate urethral tissue for the formation of neo-urethra in

patients with hypospadias.

Materials and methods Fifteen consecutive children, nine

with distal hypospadias and six with proximal hypospadias

(all with severe chordee), whose parents consented to

application of a new procedure of hypospadias repair, were

the study subjects. This procedure is inspired by Cantwell

Ransley procedure for epispadias repair and Snodgras

procedure for hypospadias repair. The entire urethral plate

was mobilized (i.e., lifted off the corpora) distal to the

urethral meatus and was tubularized in two layers; inner

urethral skin and outer spongiosal tissue, in Duplay fash-

ion. The repair was reinforced with dartos vascularized

flap. The skin incisions on the urethral strip are guided by

the disposition of the spongiosal tissue underlying the

urethral plate (rather than the conventional U-shaped

incision on either side of hypospadiac urethral meatus). In

the patients with proximal hypospadias with severe chor-

dee urethral advancement was combined to achieve

orthoplasty and a single stage hypospadias repair. The

catheter was removed on tenth postoperative day.

Results Even in patients with proximal hypospadias with

severe chordee, good single staged repair was achieved

without resorting to dorsal plication that would have been

necessary had any other methods based on the preservation

of urethral plate was performed in these subjects. There-

fore, the procedure was found to have an extended

applicability to even those patients where tubularized

incised urethral plate urethroplsty is not advised. All

patients had good results (in 1 year follow-up), except in

three early subjects of the series; two of whom developed

minor urethrocutaneous fistulae (probably due to frank

urinary leak secondary to repeated catheter blockade) and

one developed partial glanular wound dehiscence.

Conclusions Though the authors have an initial limited

experience with this procedure, the procedure is likely to

have a promising future due to its versatility and utilization

of the entire urethral tissue.
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Urethral advancement � Neo-urethra � Tubularization �
Urethral plate

Introduction

Recent literature on the hypospadias repair lays great stress

on two points. Firstly, an increasing trend towards a single

stage repair. Secondly, preservation of the urethral plate

(UP) even in the patients with severe chordee, whereas the

earlier concept was to divide the urethral plate to release

the chordee. This drastic change in the approach has been

due to the observations made by a few workers that the

urethral plate does not contribute to chordee [1, 2]. This

observation was supported by the histological evidence that

the urethral plate is a well vascularized tissue rather than

fibrous tissue as was earlier thought to be [3]. These con-

cepts have revolutionized the increasing utilization of the

onlay flaps (while preserving the urethral plate) for the
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hypospadias repair and in the last decade, tubularization of

the incised urethral plate (TIPU) [4]. TIPU was initially

contemplated for distal hypospadias repair [5]. A perusal of

the initial article by Snodgrass on this technique, we real-

ized that the need for incising the UP was felt to provide

generous mobility for tubularization without the use of the

supplemental flaps. He argued that the procedure almost

recapitulated the normal closure of the urethral folds.

It is well known that the male urethra is an extension of

the urogenital sinus and results from the fusion of the

urethral folds in the midline. The mesenchymal tissue of

the corpus spongiosum develops subsequently [6]. Also

that the hypospadias develops due to an incomplete fusion

process that causes the meatus to be present in different

locations, depending on the point where the fusion process

finally got arrested. Furthermore, the corpus spongiosum

under the opened out UP also fans out distal to the hypo-

spadiac meatus. This together with the skin lining

constitutes what is known as urethral plate plaque or more

commonly as UP [6, 7]. Thus more distally one progresses

from the urethral meatus, more is the distraction between

the two edges of the UP as the corpus spongiosum anlagen

fan out laterally under the unfused urethral strip till they

reach the glandular region (Fig. 1). This implies that the

distraction of the UP edges is maximum at the region of

corona (since the origin of the glans is different from the

remaining urethra).

With this background knowledge, we wondered why the

incision of the UP should at all be required before tubu-

larization in order to simulate the natural phenomenon of

urethral formation and construction of a neourethra. The

tubularization of a mobilized urethral plate should be an

easier option, as the mobilized UP edges would have suf-

ficient coaptibility (in absence of its fixity to the underlying

corpora on its dorsal aspect). This would therefore, obviate

any need of dorsal incision of UP in order to gain sufficient

width for a good calibered urethra. This would also take

care of the few known complications of TIPU arising due

to an unpredictable healing of the incision of the UP [8, 9].

Materials and methods

Fifteen consecutive children, nine with distal hypospadias

(six with severe chordee more than 100�, three without

chordee) and six with proximal hypospadias, of which three

were penoscrotal (all with severe chordee), whose parents

consented to application of a new procedure of hypospadias

repair, were the study subjects The new repair method used

is being described below. The principle of the procedure

was that the incisions on the UP for tubularization are

guided by the disposition of the spongiosal tissue underly-

ing the urethral plate (rather than the conventional U-shaped

incision on either side of hypospadiac urethral meatus).

When combined with urethral advancement in selected

cases, the procedure was sufficient to take care of the

chordee; and only a few patients required dorsal plication.

The catheter was removed on tenth postoperative day.

Description of the procedure

The first step is to take a traction suture dorsal to the

glandular tip. The procedure begins by making a 1.5 cm

long midline incision over the median raphe extending

from the urethral meatus proximally (Fig. 2). Thereafter,

the plane is developed between corpus spongiosum covered

urethra and corpora cavernosa proximal to the urethral

meatus. An umbilical tape is passed underneath the lifted

up normal urethra. The dissection in this avascular plane is

carried distally towards corona so as to lift the urethral

plate connective tissue (the spongiosal tissue) off the

neighboring corpora cavernosa (Fig. 3) As the spongiosal

dissection proceeds the skin incisions are marked, being

Fig. 1 The diagram showing distal hypospadiac meatus with urethral

skin disposition as ‘urethral delta’ that overlies a splayed out

spongiosum
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guided by the limits of the mobilized spongiosal tissue. The

idea is to identify the entire tissue that was destined to form

urethra had all the embryological events gone off well.

Once dissection at corona is complete, the urethral plate is

lifted off in the area of glans in the same manner and is also

laterally freed from the glandular hillocks on either side

and simultaneously raising the glandular wings. The dis-

section stops short of the glandular tip, thereby,

maintaining the glandular connection of the urethral plate.

Next, a circumcoronal prepucial incision is made and

the subcutaneous dissection is carried all around the penis

in order to release the subcutaneous tissue causing chordee.

At this stage an artificial erection test is carried out to

check the adequacy of chordee correction. Wherever nec-

essary, a proximal urethral dissection (as described by

Baker [10]) and urethral advancement (as described by

Koff [11]) are done in order to achieve straighter penis.

Rarely, dorsal corporeal plication may be required in cases

of severe corporeal dispropotion.

Thereafter, neourethra is formed over a no. 6F feeding

tube by tubularizing the margins of the mobilized urethral

plate in two layers: the inner continuos/interrupted skin

sutures and outer layer of spongiosal tissue, using absorb-

able 6-0 vicryl (Fig. 4). We acknowledge to have preferred

no. 8 feeding tube in our initial five patients, but later

realized that using no. 6 feeding tube allows an easy gla-

nular repair. The entire repair was buttressed by applying

dartos flap. The first suture in the UP is taken about 3 mm

proximal to the glandular tip so as to achieve an oval

meatal configuration. The raised glanular wings were

sutured distal to the neo-meatus thus formed so that the

neo-meatus finally is located at the tip of the glans. In the

Fig. 2 Diagram showing that beginning of urethral plate mobiliza-

tion finding the plane between the spongiosal tissue and corpora,

starting proximal to the hypospadiac meatus. The skin incisions have

not been marked as yet

Fig. 3 Urethral plate has been completely mobilized. The skin

incision were marked in ‘cut as you go’ fashion. Note that the distal

connection of the urethral plate with glans is not detatched
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patients where an extensive proximal urethral advancement

was done over a distance of 2 cm or more, we found that a

few anchoring sutures between the spongiosal tissue and

corpora were effective in maintaining the urethral

advancement; albeit with great caution lest the urethral

lumen should be entered. Thereafter, glandular wing

approximation, penile skin suturing and preputioplasty are

performed as per the technique described by Snodgrass [5].

Results

We have applied this procedure in 15 patients till date, 3

with penoscrotal, 3 with proximal penile hypospadias with

chordee more than 100�, 6 with distal penile hypospadias

with severe chordee (more than 100�), and 3 with distal

hypospadias without chordee. In all patients with severe

chordee, urethral advancement was also required. The

mean follow-up period was of 20 months. The mean time

taken for the entire procedure was 58 min. The procedure

was found to have a distinct advantage of easily correcting

even the severe degrees of chordee without requiring dorsal

plication. In our series, the dorsal plication was required in

only three patients; two with distal hypospadias with severe

chordee and one with penoscrotal hypospadias with chor-

dee. Also it easily corrects the penile torsion, caused due to

unequal disposition of urethral plate onto the corpora. Once

the urethral plate is mobilized and tabularized into the

urethral tube, the torsion generally corrects, unless caused

by lateral corporeal length disproportion. In one patient

with midpenile hypospadias with distal 1 cm urethra

uncovered with spongiosal tissue, no back cut was required

using this technique and only spongioplasty over this

uncovered urethral tube portion was sufficient. The cos-

metic results were good in all patients with oval good sized

meatus. Only two fistulae were encountered during a

20 month follow-up (one patient who had blocked catheter

developed a small fistula). One of our earlier patients

developed glanular dehiscence. Two subjects developed

meatal stenosis in early postoperative follow-up, which

responded to meatal calibration regime over 2 weeks. None

developed urethral stricture.

Discussion

Any hypospadias repair deals with five aspects: orthopl-

asty, urethroplasty, glanuloplasty, preputioplasty, and

meatoplasty. The end objective is to achieve a good urinary

stream (without splaying) from the urethral tip, a conical

glans, elliptical urethral meatus, normal preputial config-

uration, a straight phallus and, a uniform caliber urethra.

Undoubtedly it implies too many expectations from any

single hypospadias repair procedure. No wonder, none of

the described procedures are foolproof, may be not the one

proposed by us. However, if properly performed it fulfills

many expectations of a good hypospadias repair and above

all, can be widely applied.

The above described method has been inspired by

Cantwell Ransley procedure for epispadias repair and

Snodgrass procedure for hypospadias repair. In this repair

method, a surgeon is required to start the dissection prox-

imal to the urethral meatus and advance distally for

mobilizing the UP. The circumcoronal incision in the

preputial fold is made at a later stage in this procedure and

distinguishes this procedure from those described earlier.

Thus, the UP destined to be utilized for neo-urethral

Fig. 4 Urethral plate tabularized in Thiersh Duplay fashion in two

layers
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construction is not only defined and isolated at an early

stage of the repair but also is lifted off the bed so as to

ensure its easier tubularization without the need of any

incision. This step itself corrects chordee to a large extent

as the adherence bands between UP and the corpora get

released. The residual chordee is corrected with dorsal

penile dissection, and urethral advancement and/or dorsal

plication in selected cases. Thus, a single stage hypospa-

dias repair based on UP is achieved in all subjects, with

optimum results.

The versatality of the proposed procedure is due to fact

that it aims at utilizing the entire native urethral tissue for

creation of a neourethra (entire urethral skin overlying the

spongiosal tissue is used). Thus a few complications that

arise from the use of other tissues, as the preputial skin

graft, bladder mucosa, penile/scrotal skin (due to difference

in the nature of these tissues from urethral skin) are avoi-

ded [7, 8, 12, 13]; the commonest being, the stenosis at the

junction of the anstomosis, meatal stenosis, urethral

diverticulum formation, neourethral dilatation, etc., are less

likely to occur with the application of this procedure. The

only significant complications encountered in our series

were meatal stenosis (n = 2) and glanular dehiscence

(n = 2) in our earlier patients that were circumvented

mainly by using no. 6 feeding tube (instead of using no. 8)

and observing the precautions advised by Snodgrass [8].

Two more patients are awaiting urethral fistula repair

which occurred at the original site of hypospadiac meatus.

At an initial glance, our complication rates may appear

comparable with the existing hypospadiac repair methods.

However, if one takes into consideration the fact that most

patients included in the series happened to be cases with

either proximal meatus and/or severe chordee, where single

UP based repairs were largely not feasible and other pro-

cedures, if applied, would have required a longer operating

time with associated complications or multiple repair

stages, the advantages of this procedure get obvious.

Mastering this method alone helps the surgeon repair all

variants of hypospadias with much greater ease, without

having to resort to any alternative. We affirm that for distal

hypospadias without chordee and with good UP, this

method may not offer distinct advantage over Snodgrass

procedure.

While TIPU (Snodgrass procedure) also uses the innate

urethral tissue for neo-urethra formation, it may underu-

tilizes the entire available tissue as the areas of urethral

skin overlying the lateral most urethral spongiosal tissue

are likely to be left from being incorporated in the ure-

throplasty (spongiosum actually has a lateral disposition,

especially in the region of corona and as per our observa-

tion, the skin incisions intending to utilize the whole UP

tissue more or less follow marking of ‘urethral delta’,

described by Mueler). In our opinion it is this deficiency

that leads to the need of the incision on the UP to gain

sufficient width. The healing of this incision is unpredict-

able and may lead to few complications of this procedure

[8, 9]. This aspect, is therefore, taken care of by the pro-

cedure proposed by us as the UP is used in its entirety and

its markings are guided by the disposition of the underlying

spongiosal tissue. Secondly, TIPU is not advised for the

patients with proximal hypospadias with severe chordee or

those with shallow urethral plate; whereas the procedure

proposed herein is applicable even in these circumstances

[8]. In fact 12 of 15 patients in our study did not qualify for

UP based Snodgrass repair. Contemplating TIPU for

patients with severe chordee will definitely mean a loss of

phallic length due to dorsal plication done to achieve

chordee correction as the penile straightening is less likely

to be achieved by skin or subcutaneous detethering alone.

However, since the herein described procedure incorpo-

rates urethral plate mobilization with proximal urethral

advancement whenever required for orthoplasty. Therefore,

full chordee correction is ensured without compromising

the penile length and dorsal plication is likely to be hardly

required. We found that the vascularized dartos flap, as

described in Snodgrass procedure; give a good support to

the urethral skin layer suture line [5, 14]. For patients with

very distal hypospadias, our procedure requires a short

incision line after inrolling the glandular groove mucosa

similar to that tried earlier by Van Horn and Kass [15].

They, however, tabularized in situ UP while we aim to

tabularize a mobilized UP.

We observed a relative ease in inrolling a mobilized UP

in the region of corona, that is usually encountered due to

strong adherence of the splayed out spongiosal tissue of UP

to the underlying corpora in this region. In our experience,

a large majority of urethral fistulae are observed in the

region of the corona and these are also very resistant to

heal. We hypothesize that the distraction forces of the

underlying spongiosal tissue might have a role in contrib-

uting to a delayed healing of these fistulae. Only future

experience can tell if the proposed procedure can decrease

the incidence of coronal fistulae. Both fistulae in our study

occurred at the original site of the meatus. The procedure

particularly has a better edge in instances of shallow UP

though it may not confer any additional advantage in

subjects with healthy UP or with deep grooved UP.

Achieving conical glans is another concern of any

hypospadias repair. With the proposed procedure it is easily

achieved once the UP is distally mobilized till the glandular

tip, without cutting its distal connection. In fact, the first

suture for repair is taken on the mobilized UP about 3 mm

distal to the glandular tip and is wrapped loosely around no.

6 feeding tube, for a cosmetically pleasing meatus. The

mobilization of the urethral plate is very simple once the

right plane is reached and its vascularity is maintained from
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the proximal spongiosal branches of the urethral artery [3].

Suturing the mobilized glanular wings by adjusting suffi-

cient length below the neo-meatus allowed an apparent neo-

meatal placement at the tip of the glans. At the end of the

procedure, we achieved a circumcised appearance of the

penis. We never ever required to borrow the skin from other

sites to cover bared out corpora even after extensive dis-

section, once the dorsal penile skin was properly aligned

ventrally. However, an endeavor for a more natural prepu-

tial skin cosmesis may be done in the subjects with

redundant dorsal preputial skin, as in patients with distal

hypospadias without chordee.

On review of the literature we find that a similar pro-

cedure to that described herein was advocated by Montfort

for posterior hypospadias repair, albeit differing on a few

points [10, 11]. They inrolled the marked U-shaped UP

(rather than being guided by spongiosal tissue for marking

skin incisions, as done in our proposed procedure). They

also have not described the advancement of the urethra for

achieving chordee correction in selected patients.

We feel that the proposed procedure incorporates the

basic advantages of Snodgrass procedure with an advan-

tage of an extended applicability even to those situations

where Snodgrass procedure is not advised. It is easy to

master and is highly versatile and may have fewer com-

plications. However, more experience is required to test its

long term results.

References

1. Baskin LS, Duckett JW, Lue TF (1996) Penile curvature. Urology

48:347–356. doi:10.1016/S0090-4295(96)00213-0

2. Baskin LS, Erol A, Li YW et al (1998) Anatomical studies of

hypospadias. J Urol 160:1108. doi:10.1016/S0022-5347(01)

62711-3

3. Snodgras W, Patterson K, Plaire JC, Grady R, Mitchell ME

(2000) Histology of the urethral plate: implications for hypo-

spadias repair. J Urol 164:988–990. doi:10.1016/S0022-5347

(05)67233-3

4. Borer JG, Baurer SB, Peters CA, Diamond DA, Atala A, Cliento

BG et al (2001) Tubularized incised plate urethroplasty: expan-

ded use in primary and repeat surgery for hypospadias. J Urol

165:581–585. doi:10.1097/00005392-200102000-00075

5. Snodgras W (1994) Tubularized, incised plate urethroplasty for

distal hypospadias. J Urol 154:464–465

6. Marshall M Jr, Beh WP, Johnson HIII, Price SE, Barnhouse DH

(1978) Etiological considerations in penoscrotal hypospadias

repair. J Urol 120:229–231

7. Muelen JH (1977) The correction of hypospadias. Plast Reconstr

Surg 59:206–215

8. Snodgrass WT (1999) Tubularized incised plate hypospadias

repair: indications, technique, and complications. Urology 54:6–

11. doi:10.1016/S0090-4295(99)00144-2

9. Singh RB, Pavithran NM (2004) Lessons learnt from Snodgras tip

urethroplasty: a study of 75 cases. Pediatr Surg Int 20:204–206.

doi:10.1007/s00383-004-1148-0

10. Baker LA, Mathews RI, Docimo SG (2000) Radical bulbar dis-

section to correct severe chordee and proximal hypospadias.

J Urol 164:1347–1349. doi:10.1016/S0022-5347(05)67194-7

11. Koff SA (1980) Mobilization of the urethra in the surgical

treatment of hypospadias. J Urol 125:394–397

12. Montfort G, Di Benedetto V, Meyrat BJ (1995) Posterior hypo-

spadias: the French operation. Eur J Pediatr Surg 5:352–354

13. Montfort G, Bretheau D, Di Benedetto V, Bankole R (1992)

Posterior hypospdias repair: a new technical approach. Eur Urol

22:137–141

14. Furness PD (2003) Successful hypospadias repair with a ventral

based vascular dartos pedicle for urethral coverage. J Urol

169:1825–1827. doi:10.1097/01.ju.0000058429.18975.30

15. Van Horn AC, Kass EJ (1995) Glanuloplasty and in situ tubu-

larization of the urethra plate: a simple reliable technique for the

majority of boys with hypospadias. J Urol 154:1505–1507. doi:

10.1016/S0022-5347(01)66916-7

190 Pediatr Surg Int (2009) 25:185–190

123

http://dx.doi.org/10.1016/S0090-4295(96)00213-0
http://dx.doi.org/10.1016/S0022-5347(01)62711-3
http://dx.doi.org/10.1016/S0022-5347(01)62711-3
http://dx.doi.org/10.1016/S0022-5347(05)67233-3
http://dx.doi.org/10.1016/S0022-5347(05)67233-3
http://dx.doi.org/10.1097/00005392-200102000-00075
http://dx.doi.org/10.1016/S0090-4295(99)00144-2
http://dx.doi.org/10.1007/s00383-004-1148-0
http://dx.doi.org/10.1016/S0022-5347(05)67194-7
http://dx.doi.org/10.1097/01.ju.0000058429.18975.30
http://dx.doi.org/10.1016/S0022-5347(01)66916-7

	Is tubularization of the mobilized urethral plate a better alternative to tubularization of an incised urethral plate �for hypospadias repair?
	Abstract
	Introduction
	Materials and methods
	Results
	Conclusions

	Introduction
	Materials and methods
	Description of the procedure

	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /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
  /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 <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


