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Abstract The use of tissue expanders and implants is the

simplest option for breast reconstruction following mas-

tectomy. In the 1980s, Hilton Becker introduced a round,

inflatable breast implant that could be used as a permanent

implant. Since then, the original implant has been

improved in both design and architecture. The new Becker

device consists of an anatomical implant composed of

35% cohesive silicone gel in the outer chamber and 65%

normal saline in the inner chamber. This multicenter study

describes our experience with the new anatomical Becker

implants in a large series of patients, in both immediate

and delayed breast reconstruction. We reviewed the clin-

ical records of 204 patients who underwent a breast

reconstruction with an anatomical Becker-type implant in

the sub-muscular position between November 2004 and

December 2006. Data on the patients’ characteristics,

indications for reconstruction, operative technique, device

size used, complications, and need for further operations

were collected and analyzed. A total of 248 breast

reconstructions were performed in 204 patients. One

hundred forty-three patients (70%) underwent an imme-

diate reconstruction; in the remaining 61 cases (30%), the

breast reconstruction was performed later. The patients’

age ranged from 26 to 66 years, with a median age of

47.5 years. The implant was placed unilaterally in 160

women (78.5%) and bilaterally in the remaining 44

(21.5%). Complications occurred in 85 cases (34.2%), in

both the immediate and delayed reconstruction groups, and

were related to wound healing, bleeding, seroma, and

problems with the inflatable expanders. Iatrogenic implant

rupture was documented in one case (0.4%). Inflation

was impossible in 7 cases (2.8%) as a result of valve

obstruction (3 cases, 1.2%) and valve displacement

(4 cases, 1.6%). Implant malposition was the most trou-

blesome complication; indeed, 34 patients (13.7%) com-

plained of device malposition. Capsular contracture was

assessed in all the patients. Significant capsular contracture

(Baker grade III and IV) was detected in 6 cases (2.4%) at

the follow-up approximately 1 year after surgery. Breast

reconstruction with permanent inflatable expanders is

widely acknowledged as a useful technique for breast

cancer patients undergoing simple or modified radical

mastectomy. The use of this device eliminates the need to

replace a temporary tissue expander with a breast implant,

thus avoiding a second operation. Although we believe

autologous tissues afford the best method of reconstruction

in the majority of patients, the results of our study show

that expander implant placement may yield a reasonable

reconstruction.

Keywords Breast reconstruction � Anatomical Becker’s

implant � Permanent inflatable expanders

Presented at the 14th International Congress of the International

Confederation for Plastic, Reconstructive and Aesthetic Surgery

(IPRAS), Berlin, Germany, 26–30 June 2007.

N. Scuderi

Department of Plastic Surgery, University ‘‘La Sapienza’’,

Rome, Italy

C. Alfano � S. Chiummariello � M. Mazzocchi

Department of Plastic Surgery, University of Perugia, Perugia,

Italy

G. V. Campus � C. Rubino � A. Puddu

Plastic Surgery Unit, University of Sassari, Sassari, Italy

M. Mazzocchi (&)

Via Portuense 331, 00149 Roma, Italy

e-mail: mazzocc@mclink.it

123

Aesth Plast Surg

DOI 10.1007/s00266-010-9559-x



Introduction

The use of tissue expanders and implants is the simplest

option for breast reconstruction following mastectomy. In

the 1980s, Hilton Becker introduced a round, inflatable

breast implant that could be used as a permanent implant to

replace temporary tissue expanders [1–3]. The use of this

implant eliminates the need for a second operative proce-

dure to remove the expander and replace it with another

breast implant. This permanent round implant was com-

posed of an outer silicone chamber, comprising 25 or 50%

of the implant, and a saline fillable inner lumen that could

be adjusted by means of a tube attached to a small remote

valve [1, 2]. Through improvements in both design and

architecture, the original implant has evolved into the

Becker implant we know today.

The new Becker device consists of an anatomical

implant composed of 35% cohesive silicone gel in the outer

chamber and 65% normal saline in the inner chamber.

Traditional permanent implants are usually round rather

than anatomically contoured to match the natural breast

shape [1, 2, 4]; anatomical permanent expander implants

may have the further advantage of providing a better breast

shape than that provided by unshaped implants or

expanders.

The aim of this multicenter study is to describe our

experience with the new anatomical Becker implants in a

large series of patients who underwent either immediate or

delayed breast reconstruction. We focus on the use-related

problems we encountered, the complications, and the cases

in which a second surgical procedure may be required.

Materials and Methods

We reviewed the clinical records of 204 patients who

underwent a breast reconstruction with an anatomical

Becker-type implant in the sub-muscular position between

November 2004 and December 2006. All the patients were

admitted to the Plastic Surgery Departments of the ‘‘La

Sapienza’’ University of Rome, the University of Sassari,

or the University of Perugia.

Surgical Technique

In both the immediate and delayed groups of breast

reconstruction, all the patients were marked preoperatively.

With the adjustable expander implant, immediate recon-

struction was performed in one stage. After the general

surgeon had removed the breast, the free lateral border of

the pectoralis major muscle was split and raised to create as

much cleavage as possible, which was in turn extended by

raising the serratus anterior laterally to enable the serratus

muscle sheet and fascia to be drawn forward to provide

lateral implant cover. The inferior pectoralis major muscle

was detached from the ribs and raised either together with

the abdominal fascia or together with the deep subcutane-

ous layer above the abdominal fascia so as to provide

complete coverage of the implant. The implant was then

placed in the pocket, with the port exiting inferiorly or

laterally in a subcutaneous pocket. The inferior mastec-

tomy skin flap was stretched over the lower part of the

anatomical expander implant to accentuate the lower pole

of the reconstructed breast. The implant was positioned to

maintain optimum symmetry. Two or three drains were

used in immediate reconstructions: one placed in the sub-

muscular plane, one in the subcutaneous plane, and the

third, if required, in the axilla (Figs. 1, 2, 3).

In delayed breast reconstructions, a portion of the scar of

the original mastectomy was removed and sent for patho-

logic examination, the old mastectomy incision was reo-

pened, and the sub-muscular pocket was dissected. Only

one drain was used in delayed reconstructions.

The appropriate size of the expander implant for each

patient was selected according to the transverse breast

width, which was measured at the preoperative assessment.

The implant was prepared by aspirating any air from the

saline bladder by means of a 23-gauge butterfly needle

inserted through the remote port, and then partially filling

the bladder with saline. The partially filled implant was

positioned and the pocket closed. The implant was then

further filled with saline to comfortably fill the pocket, as

close to maximum as possible. Final implant fill was per-

formed on an outpatient basis.

Data on the patients’ characteristics, indications for

reconstruction, operative technique, device size used,

complications, and need for further operations were col-

lected and analyzed.

Results

A total of 248 breast reconstructions were performed in

204 patients over a 2-year period (November 2004–

December 2006) for the reasons shown in Table 1. The

patients’ age ranged from 26 to 66 years, with a median

age of 47.5 years (immediate: range = 26–61 years;

delayed: range = 35–66 years). None of the patients

received radiation.

A Siltex Contour Profile Becker 35 implant (Mentor

Corporation, Santa Barbara, CA) was used in all patients.

One hundred forty-three patients (70%) underwent an

immediate reconstruction in which the anatomical Becker

device was implanted at the time of the mastectomy; in the

remaining 61 cases (30%), the breast reconstruction was

performed in a second procedure. The Becker implant was
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placed unilaterally in 160 women (78.5%) (immediate:

119; delayed: 41) and bilaterally in the remaining 44

(21.5%) (immediate: 24; delayed: 20). Breast reconstruc-

tion was performed using the Becker implant alone in all

the patients but one (0.5%), in whom the device was

associated with a latissimus dorsi (LD) flap (Poland’s

syndrome).

The size of the devices used ranged from 145 to 685 cc,

with a mean volume of 344.71 cc and a mode of 365 cc

(72n). One hundred two implants were filled to recom-

mended fill volume and 146 were overfilled (from 20 to

40 cc of saline, mean = 25.5 cc). These implants were

successively deflated to achieve breast symmetry. No

implant was under-filled. Table 2 shows the contralateral

breast adjustment offered to achieve symmetry, which was

indicated in 82 cases (40%) (immediate: 60 cases; delayed:

22 cases).

The breast reconstruction was accompanied by a con-

tralateral procedure immediately after the reconstruction in

20 cases (10%) (immediate: 12 cases; delayed: 8 cases).

The contralateral breast adjustment was not performed in

78 cases (38.5%) (immediate: 59 cases; delayed: 19 cases),

while 44 patients (21.5%) (immediate: 24, and delayed: 20)

underwent bilateral reconstruction.

One hundred forty-two patients (70%) underwent a

single surgical procedure, 20 adjusted immediately (10%)

(immediate: 12 cases; delayed: 8 cases), 78 not adjusted

(38.5%) (immediate: 59 cases; delayed: 19 cases), and 44

bilaterally reconstructed (21.5%) (immediate: 24, and

delayed 20). The second stage of the procedure in patients

in whom a delayed readjustment was performed consisted

of removing the dome, reconstructing the nipple–areola

complex, and adjusting the contralateral breast as

requested.

Post-operative complications, including those related to

the implant, are listed in Table 3. Complications occurred

in 85 cases (34.2%), in both the immediate (57 cases) and

delayed (28 cases) reconstruction groups, and were related

to wound healing, bleeding, seroma, and problems with the

inflatable expanders.

Implant rupture, which was iatrogenic (accidental nee-

dle injection during seroma aspiration), was documented in

one case (0.4%). Inflation was impossible in 7 cases (2.8%)

due to valve obstruction (3 cases, 1.2%) and valve

Fig. 1 Bilateral immediate

breast reconstruction. Right
Preoperative frontal, oblique,

and lateral views. Left One-year

postoperative frontal, oblique,

and lateral views of the same

patient
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Fig. 2 Delayed right breast

reconstruction. Right
Preoperative frontal, oblique,

and lateral views. Left Two-year

postoperative frontal, oblique,

and lateral views of the same

patient

Fig. 3 Bilateral immediate

breast reconstruction. Right
Preoperative frontal and oblique

views. Left One-year

postoperative frontal and

oblique views of the same

patient
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displacement (4 cases, 1.6%). All the patients with valve

problems underwent a second operation under local anes-

thesia to replace the filling port. Two devices became

infected in the same patient and were removed. Implant

malposition was the most troublesome complication;

indeed, 34 patients (13.7%) complained of device malpo-

sition. Four of these patients declined any further surgery,

while the remaining 30 patients underwent surgery to

reposition the implant. Capsular contracture was assessed

in all the patients. Significant capsular contracture (Baker

grade III and IV) was detected in 6 cases (2.4%) at follow-

up approximately 1 year after surgery [2–5]. We performed

secondary surgery in 42 cases (16.9%): in 2 cases (0.8%) of

bleeding, in 2 cases (0.8%) of infection, in the only case

(0.4%) of implant rupture, in 30 cases (12%) of implant

malposition, and in all 7 (2.9%) cases of valve problems

(Table 4). The follow-up ranged from 6 to 18 months.

Discussion

Breast reconstruction with permanent inflatable expanders

is widely acknowledged as a useful technique for breast

cancer patients undergoing simple or modified radical

mastectomy. The use of this device eliminates the need to

replace a temporary tissue expander with a breast implant,

thus avoiding a second operation.

Thanks to new implant technology, breast reconstruction

can be achieved in a single procedure and a few outpatient

visits for expander inflation. Additional procedures may be

required to obtain symmetry and nipple–areola complex

reconstruction. Breast reconstruction using round Becker

implants is well established. The ultimate surgical goal is

to achieve a near-perfect result in a single procedure.

Few studies on shaped expander implants have been

published. In 1998, Mahdi et al. [6] described their expe-

rience with immediate and delayed breast reconstruction

procedures using the McGhan 150 device, with satisfactory

results. In 2003, Gui et al. [7–9] described their experience

with immediate breast reconstruction using the McGhan

150 permanent expander implant placed alone or in con-

junction with a latissimus dorsi flap and their long-term

results 2 and 5 years later.

Both early and more recent breast reconstruction is

based on either traditional tissue expansion techniques,

with a scheduled second procedure to replace the expander

with a suitable fixed-volume, shaped saline or silicone

prosthesis, or round permanent tissue expanders [1, 2,

10–22]. A thorough study of shaped Becker expander

implants in breast reconstruction to our knowledge has not

been conducted previously, nor has a clinical outcome

analysis of the Becker 35 ever been published.

Our study assesses breast reconstruction performed with

the shaped Becker device, which consists of an anatomical

permanent inflatable expander. In our study, the shaped

permanent expander implant (Becker 35 device) was

Table 1 Type of mastectomy performed

Type of mastectomy N %

Simple mastectomy 181 73.0

Adenomammectomy 28 11.3

Skin-sparing mastectomy 12 4.7

Skin-reducing mastectomy 26 10.5

Poland syndrome 1 0.5

Total 248 100

Table 2 Type of contralateral adjustment

Contralateral adjustment N %

Augmentation 16 8.0

Mastopexy 45 22.0

Reduction 21 10.0

No adjustment 78 38.5

Bilateral rec. 44 21.5

Total 204 100

Table 3 Complications

Complication Immediate Delayed N %

Pneumothorax 0 1 1 0.4

Bleeding 9 5 14 5.6

Seroma 9 3 12 4.8

Wound dehiscence 7 1 8 3.2

Infection 2 0 2 0.8

Valve obstruction 1 2 3 1.2

Valve displacement 2 2 4 1.6

Implant rupture 1 0 1 0.4

Implant malposition 22 12 34 13.7

Capsular contracture III–IV 4 2 6 2.4

Total 57 28 85

Table 4 Reasons for secondary surgery

Reason for secondary

surgery

Immediate Delayed N %

Bleeding 1 1 2 0.8

Infection 2 0 2 0.8

Implant rupture 1 0 1 0.4

Valve problems 3 4 7 2.9

Malposition 21 9 30 12.0

Total 28 14 42
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inflated by at least 10% at the end of the operation. The

median number of subsequent inflations and/or deflations

performed on an outpatient basis was 7. In our experience,

optimum breast shape is best achieved through expansion

of the permanent expander on the operating table and then

filling at outpatient visits.

This anatomical implant differs from previous Becker

round implants in shape and size as opposed to volume and

cup size, and thus allows more scope for breast shape

[1, 2]. The design thus avoids the upper-pole fullness

sometimes associated with dome-shaped prostheses and

allows for a lower-sited nipple on the breast mound. This

type of implant provides a more natural shape and affords a

more precise placement of the implant. The implant can be

placed while under-filled, thus decreasing tension, or over-

expanded to reduce the capsular contracture rate and

improve shape, while its size can be adjusted post-opera-

tively to achieve symmetry more easily [4]. Indeed, the

anatomical implant may even eliminate the need for con-

tralateral mastopexy due to enhanced ipsilateral breast

shape. Besides its anatomical design, the Becker 35 per-

manent expander implant has a textured surface designed

to promote tissue adherence, which reduces the likelihood

of implant migration and capsule contracture. Textured

adjustable implants have to be filled to the recommended

fill volume to prevent rippling.

The number of complications, especially implant mal-

position, was higher at the beginning of our series but

gradually decreased as we gained more experience.

The main drawback of the Becker 35 permanent

expander implant is the placement of the filling tube and

the port. Since the implant is not round, the position of the

port is not irrelevant. It is best placed inferiorly, at either

the breast meridian or infero-laterally. Although the filling

ports have proven to be very reliable, we have had prob-

lems caused by kinking of the connection tube and the

consequent upside-down rotation of the port, which makes

needle insertion and consequent expansion impossible; this

drawback requires an outpatient surgical procedure to

derotate the port or a second surgical procedure to remove

the port. The valve displacement we observed in four cases

probably was due to an excessively large pocket. The

injection port should be placed in a snug pocket and

sutured to prevent rotation; the fill tube should be trimmed

so that it is tight. Morbidity associated with the port, such

as pain, chafing and protrusion, has been reported [23].

Our rates of infection, hematoma, seroma, skin necrosis,

implant loss, and implant failure are comparable to those

reported in most other patient series in which permanent

expander implants have been used.

At the 1-year follow-up visit, there was the same rate of

capsular contracture as found in other series with different

implants [24–29], though we believe that a longer

follow-up period is required to more accurately assess the

capsular contracture rate in our series.

In this study, 70% of the women were clinically asses-

sed preoperatively to eliminate the need for contralateral

readjustment to achieve a satisfactory aesthetic appearance

after immediate breast reconstruction. Indeed, bilateral

reconstruction was performed in approximately 21% of the

patients, and contralateral breast symmetrization was per-

formed during the operation in the remaining 10% of the

patients.

In agreement with many other physicians, we believe

that autologous tissue reconstruction with regional flaps or

free tissue transfer is the gold standard in breast recon-

struction [30, 31]. We also believe that many breast

reconstructions performed using staged procedures with

tissue expanders followed by implants look as good as, and

are often comparable to, autologous tissue reconstruction in

selected patients. Nevertheless, we believe that the Becker

35 expander implant also deserves its place in breast

reconstruction.

There is no one-size-fits-all approach to breast recon-

struction. Although we believe that autologous tissue is the

best method of reconstruction in the majority of patients, it

is not always possible, because of either the patient’s

anatomy or the patient’s wishes. The results of our study

show that expander implant placement and subsequent

expansion may yield a reasonable reconstruction. We also

feel that patient selection plays an important role in

reducing the number of complications, achieving better

aesthetic results, and improving patient satisfaction.

Conclusions

The crescent-shaped Siltex Contour Profile Becker 35

device affords a reliable and satisfactory outcome in

selected patients. One-stage expander implant reconstruc-

tion is most appropriate and offers the best results in

patients whose breast volume is moderate, who have

minimal ptosis, and who need bilateral breast reconstruc-

tion, during which symmetry is more readily achieved.

This breast reconstruction approach can, unlike the two-

staged expander/implant reconstruction, be performed in

one stage.

Conflict of interest None.

References

1. Becker H (1984) Breast reconstruction using an inflatable breast

implant with detachable reservoir. Plats Reconstr Surg

73:678–683

Aesth Plast Surg

123



2. Becker H (2006) One stage immediate breast reconstruction with

adjustable implants. In: Spear SL (ed) Surgery of the breast:

principles and art, 2nd edn. Lippincott Williams & Wilkins,

Philadelphia, pp 438–450

3. Radovan C (1982) Breast reconstruction after mastectomy using

the temporary expander. Plast Reconstr Surg 69:195–208

4. Camilleri IG, Malata CM, Stavrianos S, McLean NR (1996) A

review of 120 Becker permanent tissue expanders in recon-

struction of the breast. Br J Plast Surg 49:346–351

5. Baker JL Jr, Bartels RJ, Douglas WM (1976) Closed compression

technique for rupturing a contracted capsule around a breast

implant. Plast Reconstr Surg. 58:137–141

6. Mahdi S, Jones T, Nicklin S, McGeorge DD (1998) Expandable

anatomical implants in breast reconstructions: a prospective

study. Br J Plast Surg 51:425–430

7. Gui GP, Tan SM, Faliakou EC, Choy C, A’Hern R, Ward A

(2003) Immediate breast reconstruction using biodimensional

anatomical permanent expander implants: a prospective analysis

of outcome and patient satisfaction. Plast Reconstr Surg

111:125–138

8. Gui GP, Kadayaprath G, Tan SM, Faliakou EC, Choy C, A’Hern

R, Ward A (2005) Evaluation of outcome after immediate breast

reconstruction: prospective comparison of four methods. Plast

Reconstr Surg 115:1916–1926

9. Gui GP, Kadayaprath G, Tan SM, Faliakou EC, Choy C, Ward A,

A’Hern R (2008) Long-term quality-of-life assessment following

one-stage immediate breast reconstruction using biodimensional

expander implants: the patient’s perspective. Plast Reconstr Surg

121:17–24

10. Alderman AK, Wilkins EG, Kim HM, Lowery JC (2002) Com-

plications in postmastectomy reconstruction: two years results of

the Michigan breast reconstruction outcome study. Plast Reconstr

Surg 109:2265–2274

11. Cordeiro PG, McCarthy CM (2006) A single surgeon’s 12-year

experience with tissue expander/implant breast reconstruction:

part I. A prospective analysis of early complications. Plast Rec-

onstr Surg 118:825–831

12. Cordeiro PG, McCarthy CM (2006) A single surgeon’s 12-year

experience with tissue expander/implant breast reconstruction:

Part II. An analysis of long-term complications, aesthetic out-

comes, and patient satisfaction. Plast Reconstr Surg 118:832–839

13. Eriksen C, Stark B (2006) Early experience with the crescent

expander in immediate and delayed breast reconstruction. Scand J

Plast Reconstr Surg Hand Surg 40:82–88

14. Handel N, Cordray T, Gutierrez J, Jensen JA (2006) A long term

study of outcomes, complications and patient satisfaction with

breast implant. Plast Reconstr Surg 117:757–767

15. Mandrekas AD, Zambacos GJ, Katsantoni PN (1995) Immediate

and delayed breast reconstruction with permanent tissue

expanders. Br J Plast Surg 48:572–578

16. Mansel RE, Horgan K, Webster DJ, Shrotria S, Hughes LE

(1986) Cosmetic results of immediate breast reconstruction post-

mastectomy: a follow-up study. Br J Surg 73:813–816

17. McGeorge DD, Mahdi S, Tsekouras A (1996) Breast recon-

struction with anatomical expanders and implants: our early

experience. Br J Plast Surg 49:352–357

18. Peyser PM, Abel JA, Straker VF, Hall VL, Rainsbury RM (2000)

Ultra-conservative skin-sparing ‘‘keyhole’’ mastectomy and

immediate breast and areola reconstruction. Ann R Coll Surg

Engl 82:227–235

19. Schuster RH, Rotter S, Boonn W, Efron G (1990) The use of

tissue expanders in immediate breast reconstruction following

mastectomy for cancer. Br J Plast Surg 43:413–418

20. Spear SL, Majidian A (1998) Immediate breast reconstruction in

two stages using textured, integrated-valve tissue expanders and

breast implants: a retrospective review of 171 consecutive breast

reconstructions from 1989 to 1996. Plast Reconstr Surg 101:

53–63

21. Spear SL, Spitter CJ (2001) Breast reconstruction with implants

and expanders. Plast Reconstr Surg 107:177–187

22. Spear SL, Pelletiere CV (2004) Immediate breast reconstruction

in two stages using textured, integrated-valve, tissue expanders

and breast implants. Plast Reconstr Surg 113:2098–2103

23. Di Benedetto G, Aquinati A, Santoli M, Bertani A (2004) Which

is the best position for the remote injection dome using the

adjustable expander/prosthesis in breast reconstruction? A com-

parative study. Plast Reconstr Surg 113:1629–1633

24. Asplund O (1984) Capsular contracture in silicone gel and saline-

filled breast implants after reconstruction. Plast Reconstr Surg

73(2):270–275

25. Clough KB, O’Donoghue JM, Fitoussi AD, Nos C, Falcou MC

(2001) Prospective evaluation of late cosmetic results following

breast reconstruction: I. Implant reconstruction. Plast Reconstr

Surg 107:1702–1709

26. Gylbert L, Asplund O, Jurell G (1990) Capsular contracture after

breast reconstruction with silicone-gel and saline-filled implants:

a 6-year follow-up. Plast Reconstr Surg 85:373–377

27. Spear SL, Baker JL Jr (1995) Classification of capsular con-

tracture after prosthetic breast reconstruction. Plast Reconstr Surg

96:1119–1123

28. Whitfield GA, Horan G, Irwin MS, Malata CM, Wishart GC,

Wilson CB (2009) Incidence of severe capsular contracture fol-

lowing implant-based immediate breast reconstruction with or

without postoperative chest wall radiotherapy using 40 Gray in 15

fractions. Radiother Oncol 90:141–147

29. Wickman M, Jurell G (1997) Low capsular contraction rate after

primary and secondary breast reconstruction with a textured

expander prosthesis. Plast Reconstr Surg 99:692–697

30. Spear SL, Mesbahi AN (2007) Implant-based reconstruction. Clin

Plastic Surg 34:63–73

31. Spear SL, Newman MK, Bedford MS, Schwartz KA, Cohen M,

Schwartz JS (2008) A retrospective analysis of outcomes using

three common methods for immediate breast reconstruction. Plast

Reconstr Surg 122:340–347

Aesth Plast Surg

123


	Multicenter Study on Breast Reconstruction Outcome Using Becker Implants
	Abstract
	Introduction
	Materials and Methods
	Surgical Technique

	Results
	Discussion
	Conclusions
	References



<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


