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BACKGROUND

Background: Alteration of the posteromedial part of the proximal tibia is the main
characteristic of Blount’s disease and if left untreated, leg alignment and normal
development of the lower limbs may be compromised.

Aim: To report treatment outcomes in children with Blount’s disease using the
Taylor Spatial Frame (TSF).

Materials and methods: From January 2007 to December 2014, 16 young chil-
dren (24 tibia) with a mean age of 7.5 years (range of 3-14 yrs) and severe Blount’s
disease were treated using TSF. Preoperative long standing radiographs were per-
formed and anatomic medial proximal tibial angle (MPTA), diaphyseal-metaphy-
seal tibial angle (Drennan), femoro-tibial angle and leg length discrepancy (LLD)
were measured.

Results: Post-operative improvement of all measurements was observed. MPTA
increased from a mean of 71.8° (58° - 79°) to 92.5° (90° - 95°), the Drennan de-
creased from 16.6° (14° - 18°) to 3.6° (0° - 6°), the F-T angle changed from 15.4°
(10° - 25°) of varus to 5.9° (2° - 10°) of valgus and the LLD decreased from 208 mm
(150-320) to 69 mm (0- +120). Mean follow-up was 45.6 months. According to Pal-
ey'’s criteria pin track infection was present in 6 tibiae, while in 5 patients software
changes were necessary. Recurrence was observed in 3 patients (triplets). Com-
plete restoration of the mechanical axis was obtained at the end of the treatment.

Conclusions: In the last decades, different surgical treatments have been pro-
posed for Blount’s disease (tension band plate, staples, osteotomies using exter-
nal or internal fixation). External fixation using the TSF allows gradual safe correc-
tion of multiplanar deformities and is a well-tolerated technique by patients with
Blount’s disease.

future problems with walking. The infantile type

Blount’s disease is a rare disorder characterized by
a dysfunction of the cartilage of the posteromedial
part of the proximal tibia. A marked genu varum
secondary to proximal tibial varus, tibial procurva-
tum, internal rotation of the tibia and a depression
of the medial tibial plateau are frequently observed
in Blount’s disease, as well as their combination
(varus, procurvatum, and internal tibial torsion)
resulting in a complex 3-D deformity.'? In chil-
dren with Blount’s disease the lower legs remain
bowed or bow further outwards, which can lead to

is frequently bilateral (less than 4 yrs old) and, in
general, is noticed when the child begins to walk.
The juvenile type (5-11 yrs) is usually unilateral,
while the adolescent type occurs in children aged
11-14 yrs.

Various treatments options for leg alignment
restoration of normal development of the tibia have
been proposed, such as tibial osteotomies with in-
ternal or external fixation?>, hemiplateau elevation
with or without epiphyseal distraction®®, double
elevating osteotomies!?, epiphyseal stapling!' and

208

Bereitgestellt von Universita degli Studi di Milano | Heruntergeladen 24.10.19 11:00 UTC

Folia Medica | 2018 1 Vol. 60 | No. 2


https://core.ac.uk/display/222579932?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

hemi-epiphysiodesis.!?

AIM

We report in the present study the treatment outcomes
in young patients with monolateral and bilateral
Blount’s disease using the Taylor Spatial Frame
(TSF), which addresses all aspects of the deformity.

MATERIALS AND METHODS

During a 7-year period (January 2007 - December
2014), 16 children with severe Blount’s disease (9
males and 7 females, 24 tibias) were treated us-
ing the TSF. The mean age was 7.5 years (range:
3-14 yrs) and BMI of 24.2 (range: 18-29.7). An
acknowledgement of the hospital IRB was granted
and parents’ informed consent was obtained for all
children recruited in the study.

Varus deformity and leg length discrepancy were
present in all patients. Eight patients presented uni-
lateral deformity while the other eight patients had
bilateral involvement of the posteromedial part of
the proximal tibia. Two patients, both with bilateral
deformity, had previously been treated by an unsuc-
cessful proximal tibial osteotomy.

Preoperative long-standing radiographs were
performed for all patients. Measurements, according
to Paley’s criteria!®, of the anatomic medial proxi-
mal tibial angle (MPTA), the femoro-tibial angle
(F-T angle), diaphyseal-metaphyseal tibial angle
(Drennan) and leg-length discrepancy (L-L-D) were
performed. These radiological measurements were
chosen because they have been used in studies on
Blount’s disease by other authors.

Bilateral correction was performed simultane-
ously and a 3-4-day hospitalization was required
for each patient. Caregivers were trained on how
to clean TSF and to follow instructions given by
the software program before returning home. All
patients were encouraged to ambulate and return
to their activities as tolerated.

At the end of treatment new standing radiographs
were performed to confirm healing of the osteotomy.
Dynamization of the frame was performed before
TSF removal.

Clinical parameters assessed were knee pain,
range and stability of knee movement, lateral thrust
when walking and rotational deformity.

Radiological measurements, surgical procedures
and the latest follow up were performed by a single
orthopaedic surgeon (ADK), to avoid interobserver
bias.

Blount’s Disease Treated with TSF

OPERATIVE TECHNIQUE

With the patient supine and under general anesthesia
a thigh tourniquet was applied. Fibula’s osteotomy
was performed first through a longitudinal skin
incision made on the lateral side of the fibula, just
below the fibular head to 15 cm distally. After the
sub-periosteal exposure of the fibula Linston bone
scissors or oscillating saw were used, according to
the diameter of the bone.

Two K-wires were inserted to mark the tibias os-
teotomy level under guidance of an image intensifier.

First, one ring was attached perpendicularly to
the long axis of the tibia with the 3 half-pins placed
at 5 mm parallel to the joint line in anteroposterior
and mediolateral planes. A second ring-frame was
applied distally and attached with 3 half-pins (5 mm).
The 2 rings were then connected by 6 telescopic
struts at special universal joints.

Frame was extended distally with half ring, includ-
ing the foot, to avoid development of equinovarus
deformity. The foot ring was removed within 40 days
from surgery, when soft tissues had already gained
sufficient length, permitting ankle joint motion.

The multiple drill hole technique (De Bastiani’s
osteotomy) was applied for tibial osteotomy in line
with the K-wires. Osteotomy was tested clinically
and checked radiologically by the image intensifier.

Distraction, by moving the distal fragment, was
started 7 to 9 days after surgery. Using specific
computer software, personalized time schedule and
information regarding structures at risk and rate of
correction were obtained. Parents were instructed
by a responsible health care professional.

RESULTS

One-way analysis of variance (ANOVA) was used
to assess the effect of multiple factors and level of
significance was set at p < 0.05 (the paired t-test).

Patient demographics are shown in Table 1,
pre- and postoperative measurements of MPTA,
Drennan, F-T angle and LLD are shown in Table
2. The mean follow-up was 45,6 months (range:
36-72 months).

Statistically significant differences between pre
and post-operative values of all radiographic mea-
surements were observed. In the specific, MPTA
increased from a mean of 71.8° (range: 58° - 79°)
to over correction of 92.5° (range: 90° - 95°) (Mean
-21.9, SD=6.05, p=0.000001); Drennan angle de-
creased from 16.6° (range: 14°-18°) to 3.6° (range:
0° - 6°) (Mean 12.9, SD=1.86, p=0.000001); F-T
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angle changed from 15.4° of varus (range: 10°- 25°)
to 5.9° of valgus (range: 2°-10°) (Mean 9.5, SD=2.7,
p=0.000001); LLD decreased from 208 mm (range:
150-320) to 69 mm (range: 0 - +120) (Mean 1.24,
SD=0.555, p=0.000001).

No statistically significant difference was found
between patients with unilateral and bilateral disease.

According to Paley’s criteria for problems, pin
track infection was observed in 6 cases (4 patients
- 2 unilateral and 2 bilateral). Pin track infection
was treated by oral antibiotics (cephalosporin 20
mg/Kg once a day) for 10 days. In other 5 patients
(unilateral disease tibia) needed further personalized
time schedule calculation during the first year of
the study.

Regarding obstacles, recurrence of deformity was
observed in 3 patients with initial bilateral defor-
mity (triplets - age: 4 yrs); for two of the triplets
recurrence was unilateral (left side) and a second
TSF was applied 8 months after the end of the
treatment. For the remaining one, recurrence (left
side) occurred after 10 months of TSF removal and
an 8-plate tension band device (Orthofix) was used
for the treatment, as per request of the parents.

No peroneal nerve palsy or compartmental syn-
drome were observed. No complications according to
Paley’s criteria were observed during our follow-up.

The 2 children, both with bilateral deformity
and previously treated with another osteotomy, did
not present any type of problems or complications
during treatment.

Immediately after frame removal, knee’s range of
motion (ROM) was from 0°-110° of flexion in all
patients, except for 2 patients who had knee flexion
10°- 90° and slight knee tenderness, yet completely
restored by the time of the latest follow-up.

None of our patients presented rotational de-
formity or recurvatum. No breakage of the TSF
components was observed during treatment.

DISCUSSION

The aim of our study was to evaluate the TSF in
the treatment of the Blount’s disease in children.
Early surgical treatment is recommended in these
patients®!21316 because of the high rate of recur-
rence reported for them (up to 55%).3
Hemiepiphysiodesis techniques using staples,
transphyseal screws and 8-plate tension band devices
have been proposed for the treatment of angular de-
formities of the knee. All these offer the advantage
of being reversible, but they present some problems.
Transphyseal screws may disturb growth because they

Table 1. Patients (P), gender (M: males; F: females),
age (y: years), BMI and time in frame (m: months;
d: days)

AR 58
A - =
P1 M 9 26.6 3m 18d
P2 M 8 25.7 4m 0d
P3 M 3 18.2 3m 18d
P4 F 3 18.5 4m 2d
P5 F 4 19.3 3m 21d
P6 M 12 29.7 3m 22d
P7 M 9 23.4 4m 1d
P8 F 11 29.5 3m 20d
P9 F 11 26.9 4m 4d
P10 M 12 27.4 3m 21d
P11 M 4 18.1 4m 2d
P12 M 4 18 3m 22d
P13 M 4 18.2 4m 1d
P14 F 9 25 4m 2d
P15 F 4 18.3 3m 21d
P16 F 14 28.3 3m 22d
Mean 7.56 24.2 3.4m 12.3d
values

cross within the physis and the fulcrum of correction
is centralized. Studies regarding the use of staples
demonstrated some serious problems like breakage,
difficulty of removal and migration with a high risk
of limitation in growth potential after their removal.
The 8-plate device is a valid treatment option and
offers the possibility of a gradual correction around
the knee. However, many studies have reported a
high rate of failure concerning the device or a lack
of correction when 8 plates are used for the treat-
ment of Blount’s disease. In some cases deformity
does not improve, but remains stable, thus a future
osteotomy can be performed after physeal closure,
avoiding recurrence.'"!* In our study none of the
children treated had breakage of the TSF device
and tibial axis was completely restored before the
removal of the device.

210

Bereitgestellt von Universita degli Studi di Milano | Heruntergeladen 24.10.19 11:00 UTC

Folia Medica 12018 | Vol. 60 | No. 2



Blount’s Disease Treated with TSF

Table 2. Pre- (pre-op) and post operative (post-op) measurements of aMPTA, Drennan, F-T angle and LLD

‘2 oMPTA Drennan F-T angle LLD

% Pre-op Post-op Pre-op Post-op Pre-op Post-op Pre-op cm Post-op cm
P1 72 93 16 1 24 10 2.1 1
P2 79 95 19 4 25 9 2.2 0.8
P3 59 90 14 0 10 2 1.7 0
P3 58 91 16 1 11 1 1.7 0
P4 63 92 16 5 12 6 1.8 0.7
P4 77 93 17 6 16 6 1.8 0.7
P5 78 93 18 6 16 5 1.9 0.5
P5 73 95 18 5 17 4 1.9 0.5
P6 75 92 18 3 14 7 3.2 1.2
P7 74 94 15 2 17 8 1.5 1
P8 69 90 17 6 16 7 1.7 0.6
P8 74 91 15 2 17 8 1.7 0.6
P9 72 94 17 4 16 5 1.9 0
P10 75 92 18 3 14 7 3.2 1
P11 66 93 14 3 11 4 1.7 0.6
P11 63 92 16 5 12 6 1.7 0.6
P12 63 92 16 5 12 6 1.8 0.7
P12 66 93 17 6 17 6 1.8 0.7
P13 77 93 17 6 18 6 1.9 0.5
P13 79 94 16 4 18 5 1.9 0.5
P14 81 94 17 0 15 6 1.6 0.8
P15 77 93 17 6 16 6 1.9 0.5
P16 75 90 18 13 14 7 3.2 1.1
P16 79 90 16 2 12 6 3.2 1.1
mean 71.8 92.46 16.58 3.62 15.42 5.96 2.08 0.69

Various methods of acute or gradual correc-
tion, using internal or external fixation, have been
proposed.!>:6:16:17.23 Most patients with adolescent
Blount disease are obese, as the majority of the
patients included in our study, with a relative con-
traindication to internal fixation due to increased
complication rates.?!6:18.29

Osteotomy for infantile and adolescent tibia vara
was proposed by different authors to correct the

deformity, equalize limb lengths, and ameliorate
symptoms.? Acute corrective osteotomy may often
become complicated by peroneal nerve palsy, com-
partment syndrome, residual deformity, limb length
inequality, delayed union, and failure of fixation.!®

Price et al.® described the use of a uniplanar
dynamic fixator for 34 osteotomies of tibia vara (25
patients). They had 6 tibias with residual varus, 2
patients with a postop neuropraxia, and 9 with pin-

Folia Medical 2018 1 Vol. 60 | No. 2
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Figure 1 A.

Figure 1 C.

Figure 1 B.

I —

Figure 1 D.

tract infections. Pinkowski and Weiner!? also reported ~ complications. Ilizarov’s device was proposed for
11% complications in 37 cases of proximal tibia the treatment of tibia vara, but due to the presence
osteotomies, which included 1 delayed union and of multiple deformities, including translation and
3 superficial infections, without any neurovascular  angulation, rotation correction may not be achieved
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Figure 1 E.

Figure 1 F.

Figure 1.

Clinical aspect of the triplets enrolled in the study: be-
fore surgery (A), after 3 years (B) and after 7 years (C).
Radiograms on one of the triplets are also shown: before
(D), during (E) and after frame’s removal (F).

and a second surgery may be necessary.?’
Regarding fibular osteotomy some studies iden-

tify a danger zone between 6 and 13 cm distally to

the fibula’s head, where the peroneal nerve and the

Blount’s Disease Treated with TSF
extensor halluxis longus lie close to the fibula.?!-?2-28
For this reason, fibula’s osteotomy is recommended
to be performed through a lateral incision at the
junction of the middle and distal third of the fibular
shaft. However, injury of the superficial peroneal
nerve and palsy of the extensor hallucis longus have
been reported, even when osteotomy is performed
at the safe zone.?® According to our results, no
neurovascular complications and problems were
observed after fibular osteotomy.

Risk of pin track infection is common when
external fixation is performed. Gordon et al** used
a daily shower for pin-site care with no physical
cleansing in children, but those with inflamed or
infected pin-sites were treated with oral antibiot-
ics (cephalosporin). The rate of infection was the
same when either half pins or wires were used,
but infection in the diaphyseal area was much less
common than that in the peri-articular region. Pin
track infection observed in our patients was 4.16%
(6 pin track infected, 4 of them were periarticular,
for a total of 144 pin/K-Wire used), similar to that
reported in other studies.

Deformity recurrence was observed in 12.5% and
the 3 patients involved were triplets (age: 4 yrs).
At 8 months after TSF removal, two of the triplets
presented unilateral recurrence (left tibia) and a
second TSF was applied. However, at 10 months
after TSF removal the last triplet, also presented
a unilateral recurrence (left tibia) and an 8-plate
was applied. The cause of these recurrences may
be due to these children’s young age at the time
of surgery, but a genetic involvement should also
be considered (Fig. 1A-B).

The TSF, based on the same principle of dis-
traction osteogenesis as the Ilizarov’s system, uses
a 6-axis deformity analysis incorporated within a
computer program, to establish a virtual hinge in
space, around which multiple deformities including
translation, angulation, rotation, and shortening are
corrected. By adjusting only strut lengths, one ring
can be repositioned with respect to the other, and
the multiple angles and translations of a given de-
formity can be addressed simultaneously.?>-26

Deformity correction in children can be achieved
by various methods. The use of external fixation
offers advantages of postoperative adjustment and
simultaneous lengthening, when indicated. External
fixation has certain advantages in these patients, al-
lowing excellent stability and early weight-bearing.
TSF, in respect to other external fixators, has the
advantage to correct gradually multiplanar deformi-
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ties like angulation, translation, rotation, and short-
ening, thus minimizing these complications. 619:20-30

Our study presents some limitations such as the
small number of patients enrolled. However, our
results encourage us to continue with the use of
the TSF for the treatment of children affected by
Blount’s disease.

Our results are similar to those reported by other
studies. TSF is a simple frame construct with easy
application whereby a single-stage correction of
multiaxial deformities is possible. The technique
is simple, accurate, and reproducible.?’** In case
of residual deformity correction required can be
achieved without surgical means, improving the
morbidity rate for the patient and off-loading the
surgeon’s workload.

CONCLUSION

Our opinion is that TSF allows safe gradual correc-
tion and is an accurate and well-tolerated method
for the treatment of the Blount disease at any age.
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BBegeHue: /I3veHeHne ocTeomeamnanbHOM YacTy NPOKCUManbHo 6onbluebep-
LIOBOW KOCTY ABMAETCA OCHOBHOW XapaKTepucTMKkon 6onesHn bnayHTa, n ecnm He
6yneT NpoBefeHO CBOEBPEMEHHOE JIeYeHNe, BbipaBHMBAHMWE HOMM Y HOPMaibHoe
Pa3BUTME HUPKHUX KOHEUHOCTEN MOTYT ObiTb HapYLLEHDI.

Lienb: OTUéT 0 pe3ynbraTtax ieueHus feteli ¢ 6onesHblo bnayHTa c nomolybto npo-
CTPaHCTBEHHOW pambl Tarnopa.

Matepuanbl n metogbi: C aHBapa 2007 roga no aexkabpb 2014 roga 16 geten
Mnaglero Bo3pacta (24 6onblwebepuoBble KOCTW), CPeAHUN BO3pacT KOTOPbIX
cocTaBnan 7,5 net (B guanasoHe: 3-14 net) ¢ TAxKenon ¢opmon bonesHn bnayHta
npoLunn neyeHune c ucnonbsosaHuem NPT, bbinn npoBeaeHbl NpefonepauoHHble
peHTreHorpaduryeckme nccnegoBaHna 1 6o n3MepeHbl aHaTOMUYECKUI Meau-
anbHbI 6nvxHMI yron 6onbluebepuosoi koctn (MBYBK), onadumsapHo-metadu-
3apHbIN yron 6onbluebeproBoii koctu (yron Levin—-Drennan), 6egpeHHo-601blue-
6epLIOBbIN Yron 1 HecooTBETCTBUA ANnHbI Hor (HAH).

Pe3ynbraTbl: YCTAHOBNEHO MOC/IEONEPALMOHHOE YyULLEHNE BCEX U3MEPEHWI.
MBYBK yBenuumnca B cpegHem ¢ 71,8 ° (58 °-79°) 10 92,5 ° (90 ° - 95 °), anadusap-
Ho-MeTadur3apHbIV yron 6onbluebepLoBoOn KOCTM yMeHbwncsa € 16,6 °(14°-18°)
[0 3,6°(0°-6°), 6eppeHHO-60MbLIEOEPLIOBBIN YroN n3MeHuncs ¢ 15,4 ° (10 ° - 25
°) Ha Bapyc 80 5,9 °(2°- 10 °) Ha Banbryc n HAH cHu3mnnocb ¢ 208 mm ( 150-320) go
69 mm (0-120). B cpegHeM nepuod HabnoaeHns coctaBun 45,6 mecaua. CornacHo
Kputepuam MNanes nHPeKUMA B pe3ynbTaTe BBEAEHWSA U YCTaHOB/IEHA B 6 CJly-
yasix, B TO BpeMs KaK Yy 5 nayMeHTOB HEOOXOAMMO ObINIO M3MEHEHME METOANKN Jie-
yeHuA. Peuname ycTaHOBNEH Y 3 nauneHTOB (TPoHA). [lonHOe BOCCTaHOBEHME
AHATOMMYECKON OCU ObIIO MOYYEHO B KOHLIE JIeUEHN .

3aknioueHue: 3a nocnegHne JecATuneTns 6binn npennoxeHbl pasyinyHble XMpyp-
rmyeckme metodbl nevyeHmA 60ne3Hu BnayHTa (nnactuHbl gnAa d)I/IKCEILI,I/II/I, CKOObl,
0CTEOTOMUA C NCMOJSIb30BaHMEM BHELLHEN UN BHyTpeHHeVI d)I/IKcaLl,VII/I). BHewHAA
d)I/IKCaLWIﬂ ¢ ucnonb3oBaHvem NPT no3sonaeT noatanHo n 6e3onacHo KOppeKTn-
POBaTb MHOXKeCTBEHHbIE ANCM1a3nn N ABJIAETCA XOPOLWO NepeHoCMMbIM METOAOM
neyeHuns 6onesHu BnayHTa.

Folia Medical 2018 1 Vol. 60 | No. 2

215

Bereitgestellt von Universita degli Studi di Milano | Heruntergeladen 24.10.19 11:00 UTC

Folia Medica




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 (None)
  /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


