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Abstract Fifty-two consecutive adult patients with syndes-
motic diastasis (SD) were treated with closed anatomical
reduction and stable fixation by a trans-syndesmotic
cancellous screw. A short leg splint was prescribed for a
six week postoperative period. Treatment outcomes of
syndesmotic screw removal at various time points were
studied and compared (group 1 at six weeks, group 2 at
three months and group 3 at an average of nine months).
Recurrence of SD, incidence of syndesmotic screw break-
age and ankle function were compared among the three
groups. Recurrence of SD occurred in 15.8% (3/19) of
patients in group 1, 15.0% (3/20) in group 2 and 0% (0/13)
in group 3 (p=0.054). Breakage of the syndesmotic screw
occurred in three patients within three months (group 2,
15.0%) and in two patients beyond three months (group 3,
each at six and 12 months, 15.4%). None of the group 1
patients experienced screw breakage (p=0.034). Forty-three
patients (82.7%) were classified as having satisfactory
outcomes. Ankle function did not significantly differ
among the three groups (p=0.191), with or without
syndesmotic screw breakage (p=0.343) and with or without
SD recurrence (p=0.218). In conclusion, restriction of daily
activity for at least three months is required to prevent
recurrence. Removal of the syndesmotic screw at six weeks
may prevent its breakage but increases the risk of
recurrence. Over an average follow-up of 19 months, SD
recurrence does not lead to deterioration in ankle function.

Introduction

Syndesmotic diastasis (SD) is uncommon and normally
caused by high-energy injuries [14, 15, 20, 25]. Clinically,
isolated SD is rare and often associated with uni- or
bimalleolar fractures. Because normal ankle function is
dependent on the integrity of the ankle joint, an unreduced
syndesmosis cannot achieve a satisfactory outcome [9].
Therefore, once SD occurs, surgical treatment with ana-
tomical reduction and stable fixation of the syndesmosis is
the gold standard method of treatment [14, 15, 20, 25]. In
practice, the syndesmosis is stabilised by one or two trans-
syndesmotic cancellous screws.

Previous studies have recommended the removal of the
syndesmotic screw before resuming normal daily activity to
avoid the risk of trans-syndesmotic screw breakage [14, 15,
17, 20, 25]. If the screw breaks, it is very difficult to
remove [16]. Because removal of the syndesmotic screw
requires a surgical procedure, it presents some degree of
inconvenience for both surgeons and patients. Removal of
the syndesmotic screw is occasionally neglected either by
surgeons or by patients. The optimal time for screw
removal, incidence of screw breakage and ankle function
after screw breakage have not been consistently reported [5,
14, 15, 20, 25]. This retrospective study aimed to report the
experience of a surgical team in treatment of SD and to
identify a therapeutic recommendation.

Materials and methods

From June 2003 to June 2007, 56 consecutive adult patients
(>16 years) with SD were surgically treated at our
institution. Four patients were lost to follow-up postoper-
atively and were excluded from this study. The remaining
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52 patients included 42 male and ten female patients aged
from 23 to 82 years (average 61 years). Causes of injury
included fall on uneven ground (31 patients), traffic
accidents (15 patients) and fall from heights (six patients).
The associated ankle fractures included 22 bimalleolar
fractures, 15 lateral malleolar fractures and eight medial
malleolar fractures. Seven patients sustained isolated SD, and
there were no trimalleolar fractures. Inclusion criteria for this
study were diagnosis of SD and regular patient follow-up for
at least one year. Exclusion criteria were no regular follow-up
for more than one year or SD associated with pilon fractures
(fractures involving the tibial plafond) [2].

In the emergency department, the general condition of
the patients was carefully controlled and SD was treated as
early as possible. If local ankle swelling was marked, a
short leg splint was temporarily applied. Patients were
admitted and the injured ankle was elevated until subsi-
dence of swelling [2]. The diagnosis of SD was based
solely on anteroposterior and lateral radiographs of the
ankle. No physical tests were conducted because of severe
local tenderness and swelling [22–24].

Surgical technique

Patients were given spinal anaesthesia and placed on the
operating table in the supine position. A pneumatic
tourniquet was routinely used.

The lateral malleolar fracture was first openly reduced
and stabilised with a semi-tubular plate (Synthes, Bettlach,
Switzerland) [12, 21]. The medial malleolar fracture was
then openly reduced, and a cancellous screw (Synthes,
Bettlach, Switzerland) was inserted. With mediolateral
manipulation, the stability of the syndesmosis was routinely
checked [22–24]. If the stability was insufficient, one
cortical screw of the semi-tubular plate, 2–3 cm proximal
to the tibial plafond, was replaced by a 3.5-mm cancellous
screw (Synthes, Bettlach, Switzerland). If there was no
fracture of the lateral malleolus, a 3.5-mm cancellous screw
was simply inserted from the fibula. The length of this
screw was chosen such that it passed through the
syndesmosis but did not pass through the medial tibial
cortex (i.e. three-cortex fixation only) [15, 25]. The location
of screws and reduction of the syndesmosis were confirmed
by an image intensifier. After the wound was closed with
absorbable sutures, a short leg splint was applied.

After surgery, patients were allowed to walk with
protected weight-bearing as early as possible. A full range
of motion of the knee and toes was encouraged. Patients
were followed up at the outpatient department at six weeks,
three months, one year and whenever necessary. The short
leg splint was removed at six weeks and patients were
advised to walk without aids. Exercise was permitted only
after removal of the syndesmotic screw. The time of

removal of the syndesmotic screw was decided by the
individual surgeon. Removal of implants for ankle fractures
was advised after one year.

Removal of the syndesmotic screw was normally
performed under local anaesthesia. Under the guidance of
an image intensifier, the screw was withdrawn with a
screwdriver.

To compare outcomes in patients with syndesmotic
screw removal at different time points, patients were
divided into three groups: group 1, syndesmotic screw
removal at six weeks; group 2, screw removal or breakage
at three months; and group 3, screw removal or breakage
beyond four months. Ankle function was evaluated with
Bray’s scoring system (Table 1) and four grades were
assigned [3]. This scoring system evaluated pain, work,
walking, sports, aids, range of motion and swelling. A
satisfactory outcome consisted of an excellent or good
grade.

Recurrence of SD was defined as further widening of the
syndesmosis by more than 2 mm from the status before

Table 1 Bray’s scoring system for evaluation of ankle function

Variable Score

Pain

After heavy activity 10

After mild activity 20

Mild constant pain 30

Severe constant pain 50

Function

Work

Change in pre-injury level of employment 5

Walking

Unlimited 0

More than 10 blocks 5

Less than 10 blocks 10

Sports

Unlimited 0

Limited 5

Aids

Cane or crutch 5

Walker 10

Range of motion, compared to normal side

Better than 75% 0

25–75% 5

Less than 25% 10

Swelling

None 0

Less than 2.54 cm 5

More than 2.54 cm 10

Total subtracted from 100 points: 90–100 = excellent, 75–89 = good,
50–74 = fair, less than 50 = poor
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removal of the syndesmotic screw, as determined by the
anteroposterior view of an ankle radiograph. The choice of
2 mm corresponded to the upper limit of acceptable value
of step-off in intra-articular fractures [1, 5, 8, 19].

For comparison, Fisher’s exact test was used. A p value
of<0.05 was considered statistically significant.

Results

The cohort of 52 patients was regularly followed up for an
average of 19 months (range 12–36 months). All ankle
fractures were healed with a union rate of 100% (Fig. 1).
There were no cases with deep wound infection.

Nineteen patients (group 1) had syndesmotic screw
removal at six weeks soon after the use of the short leg
splint was discontinued. Twenty patients (group 2) had
syndesmotic screw removal or screw breakage around
three months. The remaining 13 patients (group 3) had
syndesmotic screw removal or screw breakage at an
average of nine months (range 5–16 months).

Recurrence of SD occurred in 15.8% (3/19) of group 1,
15.0% (3/20) of group 2 and 0% (0/13) of group 3
(Table 2, Fig. 2). Recurrence rates among the three groups
were not statistically significant (p=0.054). Additionally, if
groups 1 and 2 were combined and compared with group 3,
there was no statistically significant difference (p=0.160).
The widening increased with an average of 3.8 mm (range
3–7 mm).

Breakage of the syndesmotic screw occurred in three
patients within three months (group 2, 15.0%, Fig. 3) and in

two patients beyond three months (group 3, each at six and
12 months, 15.4%). None of the group 1 patients
experienced a screw break. The rate of screw breakage
among the three groups was statistically significant
(p=0.034, Table 2), although there was no statistically
significant difference between groups 1 and 2 (p=0.125) or
between groups 1 and 3 (p=0.157). Groups 2 and 3 showed
no statistically significant difference in the rate of screw
breakage (p=0.375). Additionally, if groups 2 and 3 were
combined and compared to group 1, there was no
statistically significant difference (p=0.091). The broken
syndesmotic screw was left in situ and no removal was
planned [14].

Ankle function was evaluated, and 43 patients (82.7%)
were classified as having satisfactory outcomes [3]. The
remaining nine patients had unsatisfactory outcomes, which
were noted in four of 22 (18.2%) patients with associated
bimalleolar fractures, three of 15 (20.0%) with lateral
malleolar fractures, one of eight (12.5%) with medial
malleolar fractures and one of seven (14.3%) with isolated
SD. A comparison of ankle function among the four
groups revealed no statistical differences (p=0.051). The
comparison between SD with or without associated ankle
fractures was not statistically different (p=0.410). Ankle
function among the three groups with various intervals of
syndesmotic screw removal showed no statistically signif-
icant difference (p=0.191, Table 2). Ankle function
between patients with or without syndesmotic screw
breakage was not statistically different (p=0.343). Patients
with and without SD recurrence showed no significant
difference in ankle function (p=0.218).

Fig. 1 A 34-year-old woman
sustained a right bimalleolar
fracture with syndesmotic
diastasis in a motorcycle
accident. All injuries were
treated by internal fixation. The
syndesmotic screw,
together with all implants,
was removed at 14 months. No
implants failed and ankle
function was excellent
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Discussion

The syndesmosis connecting the distal tibial and fibular
bony structures normally sustains large three-dimensional
loads in daily activity [4–6, 9, 11]. Ankle stability depends
greatly on the intact ankle mortise. Once SD occurs, the
ankle immediately loses mediolateral restriction provided
by the bony contour. Therefore, patients immediately lose
walking ability. An ankle with non-anatomically reduced
syndesmosis may progress to osteoarthritis and cause
lifelong disability [14, 15, 20, 23, 25]. Closed anatomical
reduction and stable fixation to prevent recurrence are
reported to be the gold standard of treatment [14, 15, 20,
23, 25]. Because a definitive, reliably successful procedure
has not been established, this study attempts to establish a
reasonable principle to resolve this controversial issue.

In this series of patients, we studied whether SD
recurrence greatly affects ankle function. Of 52 patients,
six (11.5%) sustained this complication. There was no
significant difference in ankle function in patients with and
without SD recurrence (p=0.218). The widening increased
at an average of 3.8 mm (range 3–7 mm). An unreduced SD
has been reported to compromise ankle function [10, 26].

The acceptable SD was 3–4 mm [23]. Although in
biomechanical terms, the lateral malleolus only sustains
one sixth of ankle loads in the stance phase of a gait cycle,
a long-term follow-up may be necessary to evaluate
longitudinal outcomes [6, 9, 11].

In cases of syndesmotic screw breakage, we studied the
effect of leaving the broken screw end in situ. Of 52
patients, 5 (9.6%) sustained this complication. Ankle
function between patients with or without syndesmotic
screw breakage was not statistically different (p=0.343).
Ankle function in patients with a broken or removed
syndesmotic screw is reported to be better than in those
with an intact syndesmotic screw [13, 18]. In biomechanical
terms, the syndesmosis is immobilised by an intact syndes-
motic screw and leads to inferior ankle function. However, in
our study, a 3.5-mm cancellous screw may not cause rigid
immobilisation and therefore does not significantly inhibit
ankle function.

No significant differences were observed in ankle
function among the three groups with various intervals of
syndesmotic screw removal (p=0.191). Ankle function
with an intact syndesmotic screw was reported to be
inferior to that with screw removal [13, 18]. In our study,

Item Group 1 (n=19) Group 2 (n=20) Group 3 (n=13) p value

Recurrence of syndesmotic diastasis 15.8% (3/19) 15.0% (3/20) 0% (0/13) 0.054

Breakage of syndesmotic screw 0% (0/19) 15.0% (3/20) 15.4% (2/13) 0.034*

Satisfactory ankle function 84.2% (16/19) 80.0% (16/20) 84.6% (11/13) 0.191

Table 2 Comparison of clinical
outcomes among three groups
with various intervals of removal
of syndesmotic screws (n=52)

*Statistical difference

Fig. 2 A 38-year-old man
sustained a left lateral malleolar
fracture with syndesmotic
diastasis in a fall while
running. Both injuries were
treated by internal fixation. The
syndesmotic screw was
removed at 3 months, but there
was recurrence of syndesmotic
diastasis
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stable immobilisation of the syndesmosis was achieved using
a single 3.5-mm cancellous screw. Thus, using a 4.5-mm
cancellous screw or double 3.5-mm cancellous screws to
stabilise the syndesmosis may be unnecessary.

The effects of associated ankle fractures on ankle
function were studied. Forty-five patients had associated
ankle fractures, and only seven patients sustained isolated
SD. Unsatisfactory ankle function was noted in eight of 45
patients (17.8%) with associated ankle fractures and one of
seven patients (14.7%) with isolated SD. However, these
results were not statistically significant (p=0.410). Associ-
ated ankle fractures were reported to have significant effects
on the outcome of ankle function [7]. Because ankle
fractures may generally be treated successfully using
current surgical techniques, associated ankle fractures
should not affect ankle function in patients with SD.

The syndesmotic screw may break after resuming normal
daily activity. Screw breakage occurred between six weeks
and three months in 15% of patients and after three months in
15.4% of patients. There were no cases of screw breakage at
six weeks when normal daily activity did not begin (Table 2).
The syndesmotic screw was recommended to be removed at
three months [15, 25]. In our series, 15.8% of patients
experienced SD recurrence at six weeks and SD recurred in
15.0% of patients in whom the screw was removed between
six weeks and three months. There were no cases of SD
recurrence after five months. In theory, the ideal long-term
outcome after surgical treatment of SD should be perfect
reduction of the syndesmosis [5]. Thus, to prevent breakage
of the syndesmotic screw and to avoid SD recurrence, the
optimal time to remove the syndesmotic screw may be at

least three months. After the short leg splint is discontinued
and daily activity resumes, exercise restriction prior to
removal of the syndesmotic screw may reduce the risk of
screw breakage and avoid SD recurrence. In our study, screw
removal was completed under local anaesthesia with
minimal risk.

In earlier studies, four-cortex fixation of the syndesmotic
screw has been advocated to have several advantages: more
stable immobilisation of the syndesmosis and convenient
removal of the end of a medially located, broken syndes-
motic screw [15, 25]. However, the most recently published
biomechanical comparisons showed no difference between
three- or four-cortical fixation [5, 19]. Moreover, overly
rigid immobilisation of the syndesmosis by four-cortical
fixation had an adverse effect on ankle function [13, 18,
23]. In our study, we used one 3.5-mm cancellous screw
with tricortical fixation to treat SD and achieved a
satisfactory outcome rate of 82.7%.

The limitations of this study include its small sample
size, which was insufficiently powered to identify
statistically significant differences. Consequently, the
inferences of our study may not be definitive. The SD
recurrence rates among the three groups were not
statistically significant (p=0.054). If the sample size were
larger, we might find that group 3 had the lowest risk of
SD recurrence. Associated ankle fractures did not affect
ankle function in this study (p=0.051). Similarly, if the
sample size were larger, a totally different conclusion
might be reached. Further studies with larger sample sizes
are essential to confirm the reliability and validity of the
results presented here.

Fig. 3 A 28-year-old man
sustained a left lateral malleolar
fracture with syndesmotic
diastasis when he fell from a
ladder. Both injuries were
treated by internal fixation.
At 3 months, the syndesmotic
screw was found to be broken
(arrow), but the patient had no
symptoms
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In conclusion, closed anatomical reduction and stable
fixation with a trans-syndesmotic cancellous screw may be a
highly successful method for the treatment of SD. Restriction
of daily activity for at least three months is required to prevent
recurrence. Removal of the syndesmotic screw at six weeks
may prevent its breakage but increases the risk of recurrence.
Over an average follow-up of 19 months, SD recurrence does
not lead to deterioration in ankle function.

References

1. Bauer M, Bergström B, Hemborg A, Sandegård J (1985)
Malleolar fractures: nonoperative versus operative treatment. A
controlled study. Clin Orthop Relat Res 199:17–27

2. Bone LB (1987) Fractures of the tibial plafond. The pilon fracture.
Orthop Clin North Am 18:95–104

3. Bray TJ, Endicott M, Capra SE (1989) Treatment of open
ankle fractures. Immediate internal fixation versus closed
immobilization and delayed fixation. Clin Orthop Relat Res
240:47–52

4. Cheng W, Li Y, Manyi W (2010) Comparison study of two
surgical options for distal tibia fracture-minimally invasive plate
osteosynthesis vs. open reduction and internal fixation. Int Orthop
June 2 (Epub ahead of print)

5. Dattani R, Patnaik S, Kantak A, Srikanth B, Selvan TP (2008)
Injuries to the tibiofibular syndesmosis. J Bone Joint Surg Br
90:405–410

6. Donatelli R (1985) Normal biomechanics of the foot and ankle. J
Orthop Sports Phys Ther 7:91–95

7. Egol KA, Pahk B, Walsh M, Tejwani NC, Davidovitch RI, Koval
KJ (2010) Outcome after unstable ankle fracture: effect of
syndesmotic stabilization. J Orthop Trauma 24:7–11

8. Fogel GR, Morrey BF (1987) Delayed open reduction and
fixation of ankle fractures. Clin Orthop Relat Res 215:187–195

9. Frankel VH, Nordin M (1989) Biomechanics of the ankle. In:
Nordin M, Frankel VH (eds) Basic biomechanics of the
musculoskeletal system, 7th edn. Lea & Febiger, Philadelphia,
pp 153–161

10. Hamid N, Loeffler BJ, Braddy W, Kellam JF, Cohen BE, Bosse
MJ (2009) Outcome after fixation of ankle fractures with an injury
to the syndesmosis: the effect of the syndesmosis screw. J Bone
Joint Surg Br 91:1069–1073

11. Hughes LY (1985) Biomechanical analysis of the foot and ankle
for predisposition to developing stress fractures. J Orthop Sports
Phys Ther 7:96–101

12. Lee YS, Hsu TL, Huang CR, Chen SH (2010) Lateral fixation of
AO type-B2 ankle fractures: the Acutrak plus compression screw
technique. Int Orthop 34:903–907

13. Manjoo A, Sanders DW, Tieszer C, MacLeod MD (2010)
Functional and radiographic results of patients with syndesmotic
screw fixation: implications for screw removal. J Orthop Trauma
24:2–6

14. Marks R (2005) Foot and ankle trauma. In: Vaccaro AR (ed)
Orthopedic knowledge update 8, vol 2. American Academy of
Orthopedic Surgeons, Rosemont, pp 471–485

15. Marsh JL, Saltzman CL (2006) Ankle fractures. In: Bucholz RW,
Heckman JB, Court-Brown C (eds) Rockwood and Green’s
fractures in adults, vol 2, 6th edn. Lippincott Williams & Wilkins,
Philadelphia, pp 2147–2247

16. Melvin JS, Downing KL, Ogilvie CM (2008) A technique for
removal of broken cannulated tricortical syndesmotic screws. J
Orthop Trauma 22:648–651

17. Michelson JD (1995) Current concepts review: fractures about the
ankle. J Bone Joint Surg Am 77:142–152

18. Miller AN, Paul O, Boraiah S, Parker RJ, Helfet DL, Lorich DG
(2010) Functional outcomes after syndesmotic screw fixation and
removal. J Orthop Trauma 24:12–16

19. Nousiainen MT, McConnell AJ, Zdero R, McKee MD, Bhandari
M, Schemitsch EH (2008) The influence of the number of cortices
of screw purchase and ankle position in Weber C ankle fracture
fixation. J Orthop Trauma 22:473–478

20. Sanders DA, Sirkin M (2005) Fractures of the ankle and distal
tibial pilon. In: Baumgaertner MR, Tornetta P III (eds) Orthopedic
knowledge update trauma 3. American Academy of Orthopedic
Surgeons, Rosemont, pp 441–452

21. Schaffer JJ, Manoli A II (1987) The antiglide plate for distal
fibular fixation. A biomechanical comparison with fixation with a
lateral plate. J Bone Joint Surg Am 69:596–604

22. Stark E, Tornetta P III, Creevy WR (2007) Syndesmotic instability
in Weber B ankle fractures: a clinical evaluation. J Orthop Trauma
21:643–646

23. Stiehl JB (1990) Complex ankle fracture dislocations with
syndesmotic diastasis. Orthop Rev 19:499–507

24. Stoffel K, Wysocki D, Baddour E, Nicholls R, Yates P (2009)
Comparison of two intraoperative assessment methods for injuries
to the ankle syndesmosis. A cadaveric study. J Bone Joint Surg
Am 91:2646–2652

25. Whittle AP (2008) Fractures of the lower extremity. In: Canale ST,
Beaty JH (eds) Campbell’s operative orthopedics, vol 3, 11th edn.
Mosby, Philadelphia, pp 3085–3237

26. Wikerøy AKB, Høiness PR, Andreassen GS, Hellund JC, Madsen
JE (2010) No difference in functional and radiographic results
8.4 years after quadricortical compared with tricortical syndesmosis
fixation in ankle fractures. J Orthop Trauma 24:17–23

364 International Orthopaedics (SICOT) (2011) 35:359–364


	Surgical treatment of syndesmotic diastasis: emphasis on effect of syndesmotic screw on ankle function
	Abstract
	Introduction
	Materials and methods
	Surgical technique

	Results
	Discussion
	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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /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 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


