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Abstract
Objective Percutaneous iliosacral screw placement allows
for minimally invasive Wxation of posterior pelvic ring
instabilities. The objective of this study was to describe the
technique for screws in S1 and S2 using conventional
C-arm and to evaluate perioperative complications.
Methods Thirty-eight consecutive patients after percuta-
neous pelvic ring Wxation with cannulated screws in S1 and
S2 using conventional C-arm Xuoroscopy were analysed.
Accuracy of screw placement, nerval lesions, need for sec-
ond surgery, operation time, and time to full weight bearing
were assessed postoperatively and during regular follow-up
examinations.
Results Twenty-one patients underwent unilateral screw
Wxation and 17 patients underwent bilateral screw Wxation.
In total, 83 screws were placed. Mean age of the patients
was 52 § 19 years. Mean operation time was 16 § 7 min/
screw. Mean follow-up was 5 § 3 months. Time to full
weight bearing in 28 patients was 9 § 4 weeks. Eight
patients were still not able to support full weight bearing,
partially due to concomitant injuries. Patients without con-
comitant injuries that aVected walking were able to bear
full weight after 8 § 4 weeks (n = 17). Two patients had
persistent postoperative hypaesthesia. No motor weakness
was apparent and no postoperative bleeding was observed.
Secondary surgery due to screw malpositioning or
loosening had to be performed in four patients. The

presence of a screw in S2 was not indicated for periopera-
tive complications.
Conclusions Percutaneous iliosacral screw Wxation is a
rapid and deWnitive treatment for posterior pelvic ring inju-
ries with a low risk of secondary bleeding during posterior
pelvic stabilization. The technique using standard C-arm
Xuoroscopy was also found to be safe for screws placed
in S2.

Keywords Iliosacral screw Wxation · Pelvic fracture · 
Pelvic ring injuries · Sacroiliac joint disruption

Introduction

Numerous ways to restore the stability of the posterior pel-
vic ring were described [7, 10, 11, 18, 21]. With the advent
of standardized intraoperative imaging algorithms [3, 5,
15], percutaneous screw placement has gained popularity
allowing for minimally invasive early deWnitive Wxation of
fractures and disruptions of the posterior pelvic ring. In
order to increase precision of screw positioning, various
techniques for CT-guided/computer-navigated screw posi-
tioning were described [13, 27]. Yet, in the emergency
room (ER) with patients in urgent need for early primary
care, these time-consuming techniques are unsuitable. In
contrast, Xuoroscopy provides a straightforward and inex-
pensive approach to intraoperative visualization. While
placing of single screws is usually considered suYcient,
two ipsilateral screws were found to provide more biome-
chanical stability than the one in an experimental setup
[24, 25]. However, using conventional Xuoroscopy, many
orthopedic trauma surgeons limit the placement of iliosa-
cral screws to the pedicles of S1, as those of S2 are narrow
and diYcult to visualize [6, 8].
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Here, we describe a technique using conventional Xuo-
roscopy for simultaneous placement of screws in S1 and S2
and evaluate the peri- and postoperative complications.

Methods

Thirty-eight patients with pelvic ring instabilities who
underwent percutaneous iliosacral Wxation using cannu-
lated screws (Synthes, Oberdorf, Switzerland) at our insti-
tution between 10/2008 and 03/2010 were enrolled in the
present study and their data were analyzed. Fracture mor-
phology was classiWed on three-dimensionally recon-
structed pelvic CT-scans as previously described [26].
Indications for surgical treatment were vertical shear (VS)
fractures, lateral compression (LC) type II and III, and
anteroposterior compression (APC) type III. For APC II
fractures, the indication for surgery was restricted to obese
patients and/or patients that had to be mobilized quickly
(i.e., elderly patients). Patients with LC I fractures were
operated when conservative treatment (mobilisation under
analgesic medication) was insuYcient for more than
1 week.

Surgery was performed with the patient in supine posi-
tion. Closed reduction was maintained by lateral compres-
sion. If this was not suYcient or there was a major vertical
displacement, distal femoral traction was applied by means
of a supracondylar pin. In some cases, an anterior external
Wxation device or an anterior symphyseal plate had been
inserted already.

Cannulated screws (7.3 mm) were placed using conven-
tional C-arm (BV Libra, Andover, MA, USA) Xuoroscopy
(inlet, outlet, and lateral view). For S1 this was done as
described previously [8, 15].

For S2, the entry point was chosen in the center plane
between cranial and caudal endplate, a few millimetres dor-
sally of the vertebral body’s posterior margin in the lateral
view. A 2.7 mm K-wire was inserted carefully aiming ven-
trally. Using the inlet projection, the anterior margin of S2
was brought into sharper focus (Fig. 1) and the K-wire was

placed further dorsally of S2 crossing the median plane.
The craniocaudal direction is conWrmed in the outlet view
and care was taken not to aVect the neural foramina.

In patients with comminuted sacral fractures, we used
fully threaded screws to avoid additional displacement or
nerval lesions by compression. Otherwise, threads of
32 mm were placed in terms of a lag screw to improve
reduction. In patients with insuYcient bone stock, two ipsi-
lateral screws were inserted. One screw each was placed in
S1 and S2 if preoperative CT imaging revealed no anatomi-
cal variation contraindicating it otherwise; two screws were
placed in S1. Operation time, including positioning of both
patient and C-arm, and wound closure was recorded.

Postoperatively, patients without concomitant gait
aVecting injuries were mobilized with 15 kg partial weight
bearing for 8 weeks.

Reduction and accuracy of screw positioning was evalu-
ated postoperatively using CT scans and conventional X-
rays. Postoperative CT scans were reconstructed in three
planes corresponding to the axes of the Wrst two sacral ver-
tebrae. Fracture and vertical displacement were determined
and classiWed as previously described by Nelson and
Duwelius [13]. Fracture displacement was deWned as the
widest distance between the fragments when measured per-
pendicular to the fracture line [9]. Vertical displacement
was deWned as the vertical dislocation of the cranial auricu-
lar face of the ilium. In patients with more than one frac-
ture, the widest fracture gap was taken into account.

Complications were evaluated based on follow-up radio-
graphs (pelvic AP) and retrospective chart review of the
patients’ medical records. The incidence of screw malposi-
tioning, implant failure or neurological deWcits, the time to
full-weight bearing and the need for second surgery were
documented.

Statistical analysis

Statistical analysis of nominal data was done using two-
sided Fisher’s Exact tests, and correlation analysis of metric
data was processed using the Spearman’s rho (r) test with

Fig. 1 Placement of screws in 
S2. The anterior margin of S2 is 
brought into sharper focus in the 
inlet view (left). In the outlet 
view (right) care is taken not to 
interfere with the neural foram-
ina or the intervertebral disc 
space
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SPSS for windows 17.0 (SPSS, Chicago, Illinois, USA).
DiVerences were considered signiWcant for values of
p < 0.05.

Results

In total, 83 screws were placed in 38 patients (male 22,
female 16). Seventeen patients underwent unilateral screw
Wxation and 21 patients underwent bilateral screw Wxation
(Fig. 2). Sixty-two screws were placed in S1 (26 patients).
Twenty-one screws were placed in S2 (16 patients) and in
13 patients this was done in combination with a screw in
S1.

Mean age of the patients was 52 § 19 years. Median
operation time including the positioning of C-arm and
wound closure was 16 § 7 min per screw. Median time
between trauma and surgery was 2 § 7 days. Yet, iliosacral
screw Wxation was performed directly after admittance (i.e.,
the same day) in 13 patients. The remaining patients were
operated on after a rather prolonged primary stabilization in
the intensive care unit. Two patients died during their stay
at hospital due to unrelated causes and one of them died
before a postoperative CT scan was done. In 37 patients,
fracture fragment reduction was excellent (displacement

·5 mm) in 24 (65%), good (displacement 5–10 mm) in 11
(30%) and fair (displacement 10–15 mm) in 2 (5%) accord-
ing to the classiWcation described by Nelson and Duwelius
[13]. Vertical reduction was excellent in 31 patients (84%),
good in 5 (14%) and fair in 1 (3%). A displacement more
than 15 mm was not observed.

Mean follow-up of the remaining 36 patients was
5 § 3 months. Time to full weight bearing in 28 patients
was 9 § 4 weeks. Eight patients were still not able to put
full weight on the operated extremity at the latest follow-up
(mean 3 § 3 months), partially due to concomitant injuries.
Patients without concomitant injuries that aVected walking
were able to bear full weight after 8 § 4 weeks (n = 17).
Two patients had persistent postoperative hypaesthesia in
the L5/S1 dermatomes. One of these patients, however, had
a compartment syndrome of the ipsilateral thigh, making
the diVerentiation of causality diYcult. No motor weakness
was apparent in any of the patients, and no postoperative
bleeding due to the insertion of an iliosacral screw was
observed. Secondary surgery due to screw malpositioning
or loosening had to be performed in four patients (Table 1).
One patient sustained pulmonary embolism and one patient
presented with non-union, 13 months after surgery.

Screw malpositioning or loosening was observed in
three patients with S2 screws and two needed secondary

Fig. 2 Radiographs of patient no. 26 (male, 54 years). The patient was
admitted to our ER with pelvic ring injury type APC-III with LC III-
component of the contralateral right side a and blunt abdominal trauma
secondary to traumatic entrapment on a construction site. Percutaneous

screws were placed in S1 and S2 bilaterally using the conventional
Xuoroscopy with outlet b and inlet c projections. Anterior stability was
maintained by a symphyseal plate d

Table 1 Postoperative compli-
cations and need for secondary 
surgery

Type of fracture Total

LC I LC II LC III APC I APC II APC III VS

N 2 26 4 0 5 0 1 38

Screw malpositioning 0 3 1 0 0 0 0 4 (10.5%)

Nerval lesions 0 2 0 0 0 0 0 2 (5.3%)

Non-union 0 0 0 0 0 0 1 1 (2.6%)

Postoperative bleeding 0 0 0 0 0 0 0 0 (0.0%)

Secondary surgery 0 3 0 0 0 0 1 4 (10.5%)
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surgery. Two of 16 patients with S2 screws had persistent
hypaesthesia in the L5/S1 dermatomes. In one of these
patients, it was due to malpositioning of a S1 screw, in oth-
ers due to malpositioning of S2 screw. The presence of S2
screws was not a signiWcant indicator for the occurrence of
nerval lesions (p = 0.17, Fisher’s Exact, two-sided), or
other complications (i.e., screw malpositioning, non-union,
embolism) (p = 0.45) or second surgery (p = 0.29).

Furthermore, the placement of S2 screws had no inXu-
ence on the time to full weight bearing (r = 0.28, p = 0.16).

Discussion

The purpose of the present study was to describe the tech-
nique of iliosacral screw Wxation in S1 and S2 using con-
ventional C-arm Xuoroscopy and to evaluate perioperative
complications. While there are other studies focussing on
iliosacral screw Wxation, the present study is the Wrst to
describe the technique of iliosacral screw placement in S2
in detail. Our data suggest that the insertion of screws in S2
does not increase the risk for malpositioning, nerval lesions
or secondary surgery. Even though these Wndings were sta-
tistically signiWcant, one has to consider statistical eVects
associated with the relatively small number of patients.

A key limitation of all studies of pelvic ring fractures is
the broad spectrum of concomitant injuries with an impact
on postoperative and long-term outcome. Also in the pres-
ent study, more than half of the patients had injuries aVect-
ing the ability to walk (for example: calcaneal fracture,
open fractures of the lower extremity, and tetraplegia).

We used the classiWcation introduced by Young and
Burgess [26] which has been shown to provide better intra-
and interobserver reliability [4, 12] than the one established
by Tile [22].

The postoperative reduction was good-to-excellent in
most of the cases (95%). Comparable results have been
published previously [5, 9]. Previous studies reported screw
malpositioning rates of 3–17% [5, 8, 16, 19, 23] and nerval
lesions in 0–8% [5, 8, 14, 16, 19, 23]. This is consistent
with our data, even though the distribution of fracture
severity was diVerent or could not be identiWed due to
diVerent applied classiWcation systems. Although various
techniques for CT-guided or computer-navigated screw
insertion have been described [1, 2, 13, 17, 20, 27], their
use in the treatment of trauma patients is controversial.
While higher precision of screw placement was described
for computer-assisted surgery [2, 20, 27] others found no
diVerence between navigated or CT-guided and conven-
tional screw placement [1, 17, 20]. A diVerence in the
occurrence of nerval lesions, however, was observed in
none of these studies.

Especially, CT-guided placement is time consuming and
associated with problems resulting of operating in a CT
suite [1]. In some studies, operation time could be reduced
by the usage of computer-assisted systems [27], others
reported an increased or comparable time of the procedure
[2, 17, 27]. Additionally, preparing the setup for the naviga-
tion system takes additional time. When navigation is based
on a preoperative CT, potential fracture displacements
between CT and surgery are not accommodated. Clearly,
navigated-systems have the advantage of reduced Xuoros-
copy time [1, 2, 17, 27] and will improve operation time in
the future. Yet, one-third of the patients in this study were
operated on directly after their admittance into the trauma
room in terms of primary stabilization. This suggests the
need for a rapid and immediately available technique for
posterior pelvic ring stabilization in certain patients. Thus,
the conventional technique of screw insertion remains rele-
vant in the trauma setup.

Conclusion

Percutaneous iliosacral screw Wxation using conventional
Xuoroscopy is a rapid treatment with a low risk of second-
ary bleeding during posterior pelvic stabilization in patients
with pelvic ring injuries. The placement of screws in S2
seems not to increase the risk for screw malpositioning,
nerval lesions or secondary surgery. In the present study,
the procedure using standard C-arm Xuoroscopy was found
to be safe in the hands of surgeons acquainted with knowl-
edge of the pelvic anatomy and its Xuoroscopic correla-
tions.

ConXict of interest The authors declare that they have no conXict of
interest.

References

1. Briem D, Rueger J, Begemann P et al (2006) Computerassistierte
Verschraubung des hinteren Beckenrings. Unfallchirurg 109(8):
640–646

2. Briem D, Windolf J, Rueger JM (2007) Perkutane, 2D-Xuor-
oskopisch navigierte Sakrumverschraubung in Rückenlage. Der
Unfallchirurg 110(5):393–401

3. Farrell EDMD, Gardner MJMD, Krieg JCMD, Chip Routt ML-
JMD (2009) The upper sacral nerve root tunnel: an anatomic and
clinical study. J Orthop Trauma 23(5):333–339

4. Furey AJMDF, O’Toole RVMD, Nascone JWMD, Sciadini
MFMD, Copeland CEMD, Turen CMD (2009) ClassiWcation of
pelvic fractures: analysis of inter and intraobserver variability
using the Young-Burgess and Tile classiWcation systems. Orthope-
dics 32(6):401–406

5. Gänsslen A, Hüfner T, Krettek C (2006) Percutaneous iliosacral
screw Wxation of unstable pelvic injuries by conventional Xuoros-
copy. Oper Orthop Traumatol 18(3):225–244
123



Arch Orthop Trauma Surg (2011) 131:809–813 813
6. Gautier E, Bächler R, Heini PF, Nolte LP (2001) Accuracy of com-
puter-guided screw Wxation of the sacroiliac joint. Clin Orthop
Relat Res 393:310–317

7. Gunterberg B, Goldie I, Slätis P (1978) Fixation of pelvic fractures
and dislocations. An experimental study on the loading of pelvic
fractures and sacro iliac dislocations after external compression
Wxation. Acta Orthop Scand 49(3):278–286

8. Hilgert RE, Finn J, Egbers HJ (2005) [Technique for percutaneous
iliosacral screw insertion with conventional C-arm radiography].
Unfallchirurg 108(11):954, 956–960

9. Jacob AL, Messmer P, Stock KW et al (1997) Posterior pelvic ring
fractures: closed reduction and percutaneous CT-guided sacroiliac
screw Wxation. Cardiovasc Intervent Radiol 20(4):285–294

10. Josten C, Schildhauer TA, Muhr G (1994) [Therapy of unstable
sacrum fractures in pelvic ring. Results of of osteosynthesis with
early mobilization]. Chirurg 65(11):970–975

11. Käch K, Trentz O (1994) [Distraction spondylodesis of the
sacrum in “vertical shear lesions” of the pelvis]. Unfallchirurg
97(1):28–38

12. Koo HMDF, Leveridge MMD, Thompson CMD et al (2008) Inter-
observer reliability of the Young-Burgess and Tile classiWcation
systems for fractures of the pelvic ring. J Orthop Trauma 22(6):
379–384

13. Nelson DW, Duwelius PJ (1991) CT-guided Wxation of sacral
fractures and sacroiliac joint disruptions. Radiology 180(2):527–
532

14. Peng KT, Huang KC, Chen MC, Li YY, Hsu RW (2006) Percuta-
neous placement of iliosacral screws for unstable pelvic ring inju-
ries: comparison between one and two C-arm Xuoroscopic
techniques. J Trauma 60(3):602–608

15. Routt ML Jr (2006) Posterior pelvic-ring disruptions: iliosacral
screws. In: Wiss DA (ed) Fractures. Lippincott Williams & Wil-
kins, Philadelphia, pp 649–667

16. Routt ML Jr, Simonian PT, Mills WJ (1997) Iliosacral screw Wxa-
tion: early complications of the percutaneous technique. J Orthop
Trauma 11(8):584–589

17. Schep NW, Haverlag R, van Vugt AB (2004) Computer-assisted
versus conventional surgery for insertion of 96 cannulated iliosa-
cral screws in patients with postpartum pelvic pain. J Trauma
57(6):1299–1302

18. Schildhauer TA, Josten C, Muhr G (2006) Triangular osteosynthe-
sis of vertically unstable sacrum fractures: a new concept allowing
early weight-bearing. J Orthop Trauma 20(1 Suppl):S44–S51

19. Schweitzer D, Zylberberg A, Cordova M, Gonzalez J (2008)
Closed reduction and iliosacral percutaneous Wxation of unstable
pelvic ring fractures. Injury 39(8):869–874

20. Smith HEMD, Yuan PSMD, Sasso RMD, Papadopolous SMD,
Vaccaro ARMD (2006) An evaluation of image-guided technolo-
gies in the placement of percutaneous iliosacral screws. Spine
31(2):234–238

21. Suzuki T, Hak DJ, Ziran BH et al (2009) Outcome and complica-
tions of posterior transiliac plating for vertically unstable sacral
fractures. Injury 40(4):405–409

22. Tile M (1988) Pelvic ring fractures: should they be Wxed? J Bone
Joint Surg Br 70(1):1–12

23. van den Bosch EWMD, van Zwienen CMAMD, van Vugt ABMD
(2002) Fluoroscopic positioning of sacroiliac screws in 88
patients. J Trauma 53(1):44–48

24. van Zwienen CMAM, van den Bosch EWMDP, Snijders CJP,
Kleinrensink GJP, van Vugt ABMDP (2004) Biomechanical com-
parison of sacroiliac screw techniques for unstable pelvic ring
fractures. J Orthop Trauma 18(9):589–595

25. Yinger K, Scalise J, Olson SA, Bay BK, Finkemeier CG (2003)
Biomechanical comparison of posterior pelvic ring Wxation.
J Orthop Trauma 17(7):481–487

26. Young JW, Burgess AR, Brumback RJ, Poka A (1986) Pelvic frac-
tures: value of plain radiography in early assessment and manage-
ment. Radiology 160(2):445–451

27. Zwingmann J, Konrad G, Kotter E, Sudkamp NP, Oberst M (2009)
Computer-navigated iliosacral screw insertion reduces malposi-
tion rate and radiation exposure. Clin Orthop Relat Res
467(7):1833–1838
123


	Percutaneous iliosacral screw fixation in S1 and S2 for posterior pelvic ring injuries: technique and perioperative complications
	Abstract
	Introduction
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Conflict of interest
	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


