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Is Additional Medial Plating an
Effective Method in Preventing Breakage
of Distal Tibial Anterolateral Plate

Yen-Chun Chiu'’, Shih-Chieh Yang', Ching-Hou Ma'”,
Yuan-Kun Tu', Chin-Hsien Wu"*"

Objective: Management of distal tibial fractures remains challenging. Adequate reduction,
followed by anterolateral plating using an anterior or anterolateral approach, has been widely
used to treat this type of injury. The current study aimed to ascertain the necessity of additional
medial buttress plating to prevent breakage of the anterolateral distal tibial plate.

Methods: The study enrolled 94 patients with distal tibial fractures (Arbeitsgemeinschaft
fiir Osteosynthesefragen/Orthopaedic Trauma Association [AO/OTA] 43) who underwent
anterolateral plate fixation between January 2011 and July 2022 and had at least one year of
postoperative follow-up. Patients were divided into two groups. An additional medial buttress
plate was applied to 12 patients who comprised Group I. The remaining 82 patients comprised
Group II for comparison. The fracture pattern, soft tissue condition, underlying disease, and
occurrence of plate breakage were recorded.

Results: Eleven distal tibial anterolateral plate breakages were noted within one year after
surgery. All the breakages occurred in Group II (11/82 = 13.4%). None of the patients in Group |
had implant breakage (0/12 = 0%)).

Conclusions: Distal tibial anterolateral plate breakages are common. Additional medial buttress
plating may be an effective method to prevent this serious complication.
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ing from 3 per 10,000 per year to 28 per 10,000

Introduction per year depending on sex and age."? This type

of injury is usually caused by rotational and/or

distal tibial fracture is defined as a frac- axial loads.®> Concomitant fibula fractures are

ture involving the distal tibial metaphy- common and account for 70% — 85% of patients

seal area with or without extension into the with distal tibia fracture.> About 6% of patients

articular surface. It accounts for 3% — 10% may have simultaneous multiple system injuries
of all tibia fractures, with an incidence rang- due to a high energy trauma episode.’
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Managing a distal tibial fracture remains
challenging, even with advancements in
surgical techniques and newly designed
implants in recent decades. Some undesired
complications such as infection, wound healing
problems, and post-traumatic arthritis can
occur after operative treatment, leading to un-
satisfactory outcomes.”” Adequate reduction
through various approaches followed by rigid
fixation is still the treatment of choice.” Many
fixation methods have been introduced for
fracture fixation, including external fixation,
intramedullary nailing, medial plating, and
anterolateral plating.”” Among the implants,
using an anterolateral plate through the anterior
or anterolateral approach has recently become
popular because it is useful for fixation of
common fracture patterns. Good clinical
outcomes and low wound complication rates
have been reported.'*"

However, one major concern related
to the anterolateral plate is the possibility of
implant breakage because the L-shaped design
may be unable to withstand varus force. To the
best of our knowledge, there are no reports on
anterolateral plate breakage. This study aimed
to evaluate the efficacy of an additional medial
buttress plate in preventing anterolateral plate
breakage.

Patients and Methods

Study design and protocol

This study retrospectively reviewed
patients’ medical records. The inclusion
criteria were patients with distal tibial fractures
(Arbeitsgemeinschaft fiir Osteosynthesefragen/
Orthopaedic Trauma Association [AO/OTA]
43) who underwent open reduction and internal
fixation surgery with an anterolateral distal
tibial plate at our institute. The exclusion
criteria were pathological fractures, require-
ment for early removal of implants due to post-
operative infection, and less than one year of
post-operative follow-up.

Participants

From January 2011 to July 2022, we
performed anterolateral distal tibial plating
through an anterior or anterolateral approach
in 98 patients with distal tibial fractures at
our institute. Four patients were not enrolled
in our study because they had less than one
year of follow-up. Patient medical records
were reviewed retrospectively after obtaining
approval from the institutional review board
(EMRP-112-139) (Table 1).

All fractures were caused by traumatic
episodes, including falls (31) and traffic ac-
cidents (63). Anteroposterior and lateral ra-
diographic examinations of each patient’s
injured ankle were performed preoperatively.
Computed tomography (CT) with three-dimen-
sional reconstruction was routinely performed
to assess the fracture patterns and joint surface
involvement. Definitive treatment was per-
formed after recovery of the surrounding soft

Table 1. Patients’ demographic data.

Group I Group II
(N=12) (N =282)
Gender
Male 8 43
Female 4 39
Age-years, median (range) 55 (20 —87) 46 (31 -67)
Al: 1 Al: 1
C2:3 A2:9
AO classification €3:8 A3:6
Cl1: 10
C2:33
C3:23
Ipsilateral fibular fracture 9 65
II: 1 1.4
. . . IIB: 1 II: 25
Gustilo classification A 6
11IB: 3
Underlying disease
DM 2 15
HTN 1 21
Heart disease 0 7
Renal disease 0 6

Liver disease 0 7
AO: Arbeitsgemeinschaft fiir Osteosynthesefragen; DM:
diabetes mellitus; HTN: hypertension.
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tissue. The staged treatment protocol included
temporary use of external fixation, which was
commonly used in our case series to prevent
wound complications.

Postoperative care and follow-up

After the definitive surgery, adequate pain
control and regular aseptic wound care were
initiated. The condition of the surgical wound
and surrounding soft tissue were checked regu-
larly. Antibiotic regimens were prescribed for
each patient based on the wound conditions.
The patients were encouraged to change their
position, sit up, and get out of bed as soon
as possible. Weight-bearing was restricted
until bone union occurred. The rehabilitation
protocol included ambulation training with
assistance, which was initiated if the patient
could tolerate it. The patients were discharged
if their wound conditions were stable. They
visited our outpatient clinic for regular follow-
up once a week until wound healing, then every
month until bone union and every three months
thereafter. Radiographic examinations in two
views were performed at each visit to define the
condition of bone union and identify any unde-
sired complications such as implant breakage or
loss of reduction. All patients were followed up
in outpatient clinics for at least one year. The
endpoint of this study was the completion of
one year of postoperative follow-up or the oc-
currence of anterolateral plate breakage.

Statistical analysis

According to the definition of statistical
power, the unequal group sizes and a low plate
breakage rate were related to the risk of making
a type II error (B), which is the bias of con-
cluding that there is no significant difference
between groups when in fact such a difference
exists in this study. Given the underpowered
nature of this study, we used a descriptive
analysis to evaluate the differences in implant
breakage rates between patients with and
without additional medial buttress plating.

Results

Patients’ demographic data

The study population included 51 men and
43 women, with an average age of 54.9 years.
The fracture patterns based on the AO/OTA
classifications were as follows: 43A1 (2), 43A2
(9), 43A3 (6), 43C1 (10), 43C2 (36), and 43C3
(31). Forty patients had open fractures (42.6%).
An additional medial buttress plate was applied
in 12 patients who comprised Group I (Fig. 1 &
2). The remaining 82 patients comprised Group
IT for comparison (Fig. 3 & 4).

Breakage of anterolateral plate

Eleven implant breakages were observed
in this case series. The average time from defin-
itive surgery to implant breakage was 28 weeks
(range, 5 — 55). All the breakages occurred in
Group II (11/82, 13.4%). None of the patients
in Group I had implant breakage (0/12 = 0%).
The breakage rate was higher in Group II
patients, but the difference was not significant
(p = 0.203). In Group I, one patient (1/12, 8.3%)
had a surgical wound infection of the medial
ankle. The patient was successfully treated with
debridement, removal of the medial plate, and
adequate antibiotic administration.

Discussion

In this study, additional medial buttress
plating decreased the incidence of distal tibial
anterolateral plate breakage. Although no sig-
nificant difference was observed, this could
be an effective method for preventing implant
breakage. To the best of our knowledge, this is
the first study to suggest the use of additional
medial buttress plating.

Conservative therapy for distal tibial frac-
tures is reserved only for selected patients."
Surgical methods remain the treatment of
choice for most patients. In general, there is
still room for improvement in postoperative
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Fig. 1 A 45 year-old male patient suffered from a traffic accident and fesulted in left ankle painful deformity. The

anterior-posterior (A), lateral (B) radiographs, and 3-dimensional reconstruction CT scan (C) of left ankle
revealed an intra-articular distal tibia fracture (AO/OTA 43C3).

Fig. 2 Open reduction and internal fixation with a 3.5
mm LCP anterolateral distal tibia plate (DePuy
Synthes) was performed. Another 3.5 mm
reconstruction plate was applied as a medial
buttress plate. One year after operation, bone
union with a good alignment was noted in the
anterior-posterior (A) and lateral (B)
radiographs of left ankle.

outcomes. An unsatisfactory prognosis is asso-
ciated with poor soft tissue coverage, complex
fracture anatomy, and high-energy trauma.
A series of complications such as wound de-
hiscence, infection, nonunion, malunion, and

traumatic arthritis can occur. Infection rates of
7% — 32% have been reported.” Teeny et al.
conducted a retrospective study and revealed a
50% rate of poor results."* Some authors even
recommended using primary ankle or tibiota-
localcaneal arthrodesis in selected patients.'>"

Soft tissue conditions are usually a
major concern in the treatment of distal tibial
fractures. The blood supply and soft tissue
envelope around the ankle region are poor, and
appear to be problematic for wound healing. A
staged treatment protocol has been proposed
and is widely used to decrease the soft tissue
complication rate."” A definitive operation is
usually performed after soft tissue recovery.
Among the methods of definitive surgery,
anterolateral plating through the anterior or
anterolateral approach is one of the most
commonly used and has gained popularity in
recent years.'>'” The distal tibial anterolateral
plate has some advantages. First, the ankle
joint is exposed through an anterior or antero-
lateral approach to reduce the articular surface.
Second, the soft tissue coverage of the plate is
better than that of medial plating. Third, it has
a good ability to capture pilon fragments. For
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Fig. 3 A 75 year-old female patient received open
reduction and internal fixation surgery with a
2.7/3.5 mm VA-LCP Anterolateral Distal Tibia
Plate (DePuy Synthes) for left distal tibia fracture
(AO/OTA 43C2). Four months after operation,
plate breakage was noted in the anterior-
posterior (4) and lateral (B) radiographs of left
ankle.

/ HEY

Fig. 4 Revision surgery which included removing the
broken plate followed by applying a new one was
performed. Another 3.5 mm LCP reconstruction

plate was applied as a medial buttress plate (4)

(B).

these reasons, anterolateral plating is usually
indicated in our daily practice for patients with
poor soft tissue conditions over the medial
ankle region and intra-articular fractures that
require reduction using the anterior approach.
Good clinical outcomes after anterolateral

plating for distal tibial fractures have been
reported in the literature.''®

Although the distal tibia anterolateral
plate seems to be a reasonable choice, it has
some drawbacks compared with other implants.
First, it is technically more demanding because
of the proximity of the critical neurovascular
structure at the route of the approach. Second,
medial malleolar fragments cannot be identi-
fied. Third, it cannot function in the anti-glide
mode at the medial ankle, and its stability
may not be sufficient to prevent varus force.
Pirolo et al. conducted a biomechanical study
and revealed that anterolateral plates showed
inferior performance to medial plates in varus
fracture pattern.” Stapleton et al. recommended
that anterolateral plating should not be used for
varus failure of the tibia."”

Implant breakage is a severe osteosynthe-
sis complication. The anterolateral distal tibial
plate is designed in an L-shape. The distal arm
is horizontal to the joint surface, whereas the
proximal arm is parallel to the tibial diaphysis.
This unique design increases the varus force
of the lever arm during standing or walking.
This may increase the load on the implants and
the incidence of plate breakage. In this study,
implant failure was observed in 11 patients, all
in Group II, with an incidence of 13.4%.

Additional medial buttress plating could
provide better stability against the varus force.
We performed this procedure in 12 patients
and observed no implant breakage. A major
concern with this technique is the possibility of
medial ankle wound complications. To reduce
this undesired complication, we meticulously
handled the soft tissue. This technique was
never used if there was soft tissue compromise
over the medial ankle or a 5-cm skin bridge
could not be achieved.” In our case series, the
incidence of wound infection was acceptable
(1/12 = 8.3%).

Our study has several limitations. First,
Group I comprised only 12 patients; conse-
quently, the sample size was too small to prove
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the feasibility and efficacy of this method.
Second, this study was conducted through
a retrospective review of patients’ medical
records. It was impossible to enroll patients
who underwent different treatments for sub-
sequent comparisons. Hence, randomization
was lacking owing to the study design. Third,
we enrolled a diverse group of patients in-
cluding those with open fractures, intra- or
extra-articular involvement, ipsilateral fibular
fractures, and other concomitant injuries. The
broad inclusion criteria may have affected the
analysis. Fourth, the quality of the bone is
unknown because bone mineral density was
not examined for each patient. Fifth, some
patients had comorbidities, such as hyperten-
sion, diabetes mellitus, heart disease, or renal
disease. However, we did not consider these
comorbidities, which may have influenced our
analysis. Sixth, the inequality in the size of
the two groups and a low plate breakage rate
limit the power of this study to detect a sig-
nificant difference. Therefore, we analyzed all
data using descriptive statistics. Seventh, we
did not select the same anterolateral or medial
plate for each patient. Therefore, differences
in implant design and materials may influence
the outcomes. Finally, we only recorded the
presence or absence of plate breakage within
one year after surgery and did not consider
healing time or nonunion. Therefore, further
prospective randomized studies with larger
numbers of cases are required to prove the
efficacy of this technique.

Conclusions

To the best of our knowledge, distal
tibial anterolateral plate breakage has not
been thoroughly discussed in the litera-
ture. Although the current study included
a small sample size, the patients required
additional surgical procedures for medial
buttress plating. We believe that additional
medial buttress plating could be an efficient

method for preventing distal tibial anterolat-
eral plate breakage, and should be applied to
each patient if the soft tissue condition of the
medial ankle is acceptable.

Author Contributions

Yen-Chun Chiu was the major contribu-
tor in writing the manuscript. Shih-Chieh Yang
designed the study and analysed the data.
Ching-Hou Ma collected the patient’s data.
Yuan-Kun Tu supervised the study. Chin-Hsien
Wu contributed data analysis and substantially
revised the manuscript. All authors read and
approved the final manuscript.

Funding

Fund from E-Da Cancer Hospital
(EDCHP107009) was received in support of
this work.

Institutional Review Board Statement

The study was conducted in accordance
with the Declaration of Helsinki and approved
by the Institutional Review Board of E-Da
Hospital (protocol code: EMRP-112-139 and
date of approval: 2023/10/15).

Informed Consent Statement

Informed consent was obtained from all
subjects involved in the study.

Data Availability Statement

The datasets generated during and/or
analyzed during the current study are available
from the corresponding author on reasonable
request.

Conflicts of Interest

The authors declare no conflict of interest.



Chiu et al. / E-Da Medical Journal 2025;12(2):1-7

References

10.

Singer BR, McLauchlan GJ, Robinson CM, et al:
Epidemiology of fractures in 15,000 adults: the
influence of age and gender. J Bone Joint Surg Br
1998;80:243-8. doi: 10.1302/0301-620x.80b2.7762.
Prayson MJ, Moon BS: Stabilization of the fractured
tibial plafond. Oper Tech Orthop 1999;9:216-28.
doi: 10.1016/S1048-6666(99)80020-2.

Sitnik A, Beletsky A, Schelkun S: Intra-articular
fractures of the distal tibia: current concepts of
management. EFORT Open Rev 2017;2:352-61.
doi: 10.1302/2058-5241.2.150047.

Joveniaux P, Ohl X, Harisboure A, et al: Distal
tibia fractures: management and complications of
101 cases. Int Orthop 2010;34:583-8. doi: 10.1007/
$00264-009-0832-z.

Gao H, Zhang CQ, Luo CF, et al: Fractures of the
distal tibia treated with polyaxial locking plating.
Clin Orthop Relat Res 2009;467:831-7. doi:
10.1007/s11999-008-0459-1.

Pollak AN, McCarthy ML, Bess RS, et al: Outcomes
after treatment of high-energy tibial plafond
fractures. J Bone Joint Surg Am 2003;85:1893-900.
doi: 10.2106/00004623-200310000-00005.

Ramos T, Karlsson J, Eriksson BI, et al: Treatment
of distal tibial fractures with the Ilizarov external
fixator--a prospective observational study in 39
consecutive patients. BMC Musculoskelet Disord
2013;14:30. doi: 10.1186/1471-2474-14-30.
Mohammed A, Saravanan R, Zammit J, et al:
Intramedullary tibial nailing in distal third tibial
fractures: distal locking screws and fracture non-
union. Int Orthop 2008;32:547-9. doi: 10.1007/
s00264-007-0356-3.

Pirolo JM, Behn AW, Abrams GD, et al:
Anterolateral versus medial plating of distal
extra-articular tibia fractures: a biomechanical
model. Orthopedics 2015;38:¢760-5. doi:
10.3928/01477447-20150902-52.

Aneja A, Luo TD, Liu B, et al: Anterolateral
distal tibia locking plate osteosynthesis and their
ability to capture OTAC3 pilon fragments. Injury

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2018;49:409-13. doi: 10.1016/].injury.2017.12.015.
Wang W, Zhu Y, Hu X, et al: Treatment of distal
metaphyseal tibial fractures with anterolateral plates
or with anterolateral-medial plates: a retrospective
series. J Foot Ankle Surg 2021;60:36-41. doi:
10.1053/j.jfas.2019.11.007.

Sarmiento A, Latta LL: 450 closed fractures of the
distal third of the tibia treated with a functional
brace. Clin Orthop Relat Res 2004:261-71. doi:
10.1097/01.b10.0000137550.68318.18.
Toro-Aguilera A, Zuriarrain SW, Masdeu MG, et
al: Risk factors for infection in fixation of distal
tibia fractures. Injury 2021;52 Suppl 4:S104-s8. doi:
10.1016/j.injury.2021.02.085.

Teeny SM, Wiss DA: Open reduction and internal
fixation of tibial plafond fractures. Variables
contributing to poor results and complications.
Clin Orthop Relat Res 1993:108-17. doi:
10.1097/00003086-199307000-00013.

Fadhel WB, Taieb L, Villain B, et al: Outcomes
after primary ankle arthrodesis in recent fractures of
the distal end of the tibia in the elderly: a systematic
review. Int Orthop 2022;46:1405-12. doi: 10.1007/
s00264-022-05317-0.

Bozic V, Thordarson DB, Hertz J: Ankle fusion
for definitive management of non-reconstructable
pilon fractures. Foot Ankle Int 2008;29:914-8. doi:
10.3113/FAIL.2008.0914.

Sohn OJ, Kang DH: Staged protocol in treatment
of open distal tibia fracture: using lateral MIPO.
Clin Orthop Surg 2011;3:69-76. doi: 10.4055/
cios.2011.3.1.69.

Choudhari P, Padia D: Minimally invasive
osteosynthesis of distal tibia fractures using
anterolateral locking plate. Malays Orthop J
2018;12:38-42. doi: 10.5704/MOJ.1811.008.
Stapleton JJ, Zgonis T: Surgical treatment of
tibial plafond fractures. Clin Podiatr Med Surg
2014;31:547-64. doi: 10.1016/j.cpm.2014.06.002.
Howard JL, Agel J, Barei DP, et al: A prospective
study evaluating incision placement and wound
healing for tibial plafond fractures. J Orthop Trauma
2008;22:299-305; discussion 305-6. doi: 10.1097/
BOT.0b013e318172c811.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


