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Abstract 
Introduction: The existent classifications of congenital scoliosis cannot contain all the cases encountered in the medical practice 
taking into account the complexity of the spine deformity in this pathology. 
Purpose: The paper represents a retrospective study that analyses a new classification of congenital scoliosis in comparison with the 
existing classification. 
Materials and method: This study analyses 56 cases over a period of 14 years (2000-2013), based on the spine dominant deviation: 
longitudinal or rotational imbalance. 
Results: This new classification contains not only the formation, segmentation and mixed defects, but also the formation failure with 
or without fusion failure of the ossification centers (wedged vertebra, hemivertebral body, segmented, hemisegmented, unsegmented 
hemivertebra, which may be successive, intermittent, alternant compensated or alternant decompensated). It also contains the 
congenital scoliosis with a rotational imbalance by spinal traction, spinal pushing or by a mixed effect. 
Discussion: In comparison with the other classifications in literature: Winter, Imagama or Kawakami, this classification systematizes 
data according not only to the spatial disposition of the hemivertebrae, but also to the balance of the deformity. 
Conclusions: In conclusion, this classification of congenital scoliosis has a practical, diagnostic, therapeutical and prognostic use. 
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Introduction 

Congenital scoliosis is a complex malformation 
of the spine, which is usually associated with other 
abnormalities, creating many problems for the doctor, the 
patient and the patient’s family. In practice, this deformity 
may be also approached from both the deformity’s 
severity and treatment indication point of view. The 
classification of congenital scoliosis has a great 
significance regarding this aspect. 

The medical purpose is to obtain a spine without 
any pelvic or shoulders imbalance with no neurologic 
deficiency at the end of the growth period. Basically, the 
success of the treatment success is obtained if the 
diagnosis is early established, before its progression into 
a severe, stiff and large curve. Basic scientific 
researchers have established as risk factors, clinically 
difficult to establish, the exposure of the pregnant woman 
to carbon monoxide, the diabetes mellitus in pregnant 
woman and the administration of anti-epileptic drugs in 
pregnant woman [1-3]. The genetic transmission is for 
now only presumed, taking into account the multitude of 
the associated malformations [4] or the presence of the 
malformations within some diseases that are certainly 
transmitted genetically [5]. 

 Congenital scoliosis may show segmental 
malformations disposed at different levels. If they are 
disposed on both sides, the spine can be balanced with or 
without a scoliotic curve.  

Classification 

 As a concept, the classification of congenital 
scoliosis should contain the embryological, 
anatomopathological, biomechanical, evolution and 
therapeutic potentials data inside each diagnosis. 
 The first congenital scoliosis classification was 
made by Winter and collaborators in 1968 studying a 
series of 234 patients [6]. This classification stands on the 
radiographic findings. The types of malformations 
described by Winter are in agreement with the following 
definition of congenital scoliosis, defined as a formation, 
segmentation or mixed defect (Table 1). The balanced 
scoliosis represents around 26% of the congenital 
scoliosis and the surgical intervention is not necessary: 
11% of these do not develop in time and 15% show a 
minimal deformation. For the most part, 74% of the cases, 
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the congenital scoliosis advances, resulting a notable 
deformation associated with cardiac and respiratory 
disorders, which need surgical intervention [7]. 
 
Table 1.  Winter et al. classification 

 
Failure of formation 

Complete failure – hemivertebra, 
butterfly vertebra 

Partial failure – wedged vertebra  
 

Failure of 
segmentation 

Unilateral failure – longitudinal bar 
Bilateral failure – block vertebra 

Miscellaneous  Formation and segmentation mixed 
failure 

 
In 2004, Imagama and collaborators [8,9] 

elaborated a classification of congenital scoliosis which 
took into account the formation errors and the structural 
combining of the anterior and posterior vertebral 
component. The study analyzed a series of patients with 
congenital spine malformations and by means of a 3D CT 
brought into the spotlight the deformity association of the 
two components, guiding the surgeons through the 
complexity of the malformations lesions (Table 2). 
 
Table 2. Imagama et al. classification 

Anterior component Posterior component 
Hemivertebra (hemi-

pedicle) 
Fully segmented 

hemilamina 
Semisegmented 

hemilamina 
Spina bifida 

Bilamina (complete or 
incomplete) 

Butterfly vertebra 
(bipedicle) 

Wedged lamina 
Spina bifida 

Lateral wedged vertebra 
(bipedicle) 

Wedged lamina 

In 2009, Kawakami [10,11] classified the 
congenital scoliosis in a 3D CT study on a series of 150 
patients, in 4 types of anomalies: solitary simple, multiple 
simple, complex and pure segmentation failure (Table 3). 
 
Table 3. Kawakami et al. classification 

Type 
1 
 

Solitary simple congenital malformation (unison) 
• hemivertebra 
• wedged vertebra 
• butterfly vertebra 
• others 

Type 
2 

Multiple simple anomalies (unison) 
• combination of hemivertebra, wedged 

vertebra and butterfly vertebra 
• discreet, adjacent or others  

Type 
3 

Complex anomalies (discordant) 
• mixed failure 

Type 
4 

Segmentation failure only  

 
In 2014, 56 cases of congenital scoliosis were 

analyzed in “Professor Alexandru Pesamosca” Clinic of 
“Maria Sklodowska Curie” Children’s Emergency Hospital 
Bucharest. The patients were observed in our clinic from 
2000 to 2013. 42 of these patients underwent surgical 
interventions using several procedures. The 
statistical analysis and the type of malformation did not 
allow us to include all the encountered anomalies within 
the mentioned classifications. The cases classified in the 
known literature database and the necessity to classify 
the other cases led to a new classification consisting of 
two groups based on the spine dominant deviation in 
coronal and transverse view: scoliosis due longitudinal 
and rotational imbalance (Table 4). 

 
Table 4. Burnei-Gavriliu classification 
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Discussions 

 The congenital scoliosis with longitudinal 
imbalance has as anatomopathological substratum the 
formation, segmentation and mixed failure. 
 The defect of formation consists of a wedged 
vertebra with one of the somatic halves hypoplastic with a 
smaller pedicle than the opposite one. The defect of 
formation may also consist of a hemivertebra with only 
one pedicle (Fig. 1).  
 

  
 

 
 
 
 
Fig. 1 L3 segmented 
hemivertebra 
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The hemivertebra may be segmented, 
hemisegmented or unsegmented. The segmented 
hemivertebra has an intervertebral disc above and 
beneath it; the hemisegmented has only one disc, the 
other surface consisting of a fibrous lamellar tissue. The 
unsegmented hemivertebra has a fibrous lamellar tissue 
above and beneath it. There are cases with more than 
one hemivertebra that may be situated on the same side 
or bilaterally. When they are placed on the same side, we 
may have successive hemivertebrae or when the 
hemivertebrae are intercalated with the normal vertebrae, 
we may have intermittent hemivertebrae (Fig. 2).  
 

 
 
 
 
 
 
 

If they are situated alternant bilaterally, we may 
talk about a double scoliosis that can be compensated, 
when less than 5 normal vertebrae (Fig. 3) are situated 
between the 2 hemivertebrae, or decompensated, when 
there are more than 5 normal vertebrae (Fig. 4) between 
the 2 hemivertebrae. 
 

 

 
 
 
 
 
 

The defect of segmentation consists of a bar 
situated on the concave side of the spine for a distance of 
2, 3 or even more vertebrae. Another defect of 
segmentation is the circumferentially synostosis or 
synchondrosis of 2 or more vertebrae that may be 
symmetrical (brachy-spondylitis) or asymmetrical 
(vertebral block). 
 The mixed failure consists of a bar on one side, 
associated with one or more segmented hemivertebrae 
on the opposite side (Fig. 5). This type of failure has the 
highest evolution potential, and that is why, a correct 
evaluation and a surgical intervention at the proper time 
are indicated in order to avoid the possible serious 
complications.  
 

 
 
 
 

Fig. 2 One intermittent hemivertebra and 2 successiv
hemivertebrae: T10 – left segmented hemivertebra wit
hypotrophic pedicle and transverse apophysis, a L2 vertebra
hemibody and a L3 fully segmented hemivertebra 

 
 
 
 
 
Fig. 3 Compensated 
congenital scoliosis – 2 
alternant hemivertebrae: 
T6 and T9 with 2 normal 
vertebrae between them 
 

Fig. 4 Decompensated congenital scoliosis – 2 alternan
hemivertebrae: T12 and L5’ with 5 normal vertebrae betwee
them

Fig. 5 Hemivertebrae, vertebral block and longitudinal bar 
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The vertebral rotation in congenital scoliosis with 
rotational imbalance prevails against the coronal 
deviation. These types of scoliosis are secondary to a 
vertebral and/ or a pelvic congenital malformation, which 
has as a main effect the vertebral rotation by traction, 
pushing or mixed (Fig. 6). Usually, the scoliosis and 
vertebral rotation are not present at birth. Initially, the 
vertebral rotation and gait problem appears during growth 
and development period, followed by the presence of a 
scoliotic curve. 
 

 
(a)                              (b)                                (c) 

 
 
 
 
 

The evolutive potential depends on the type of 
deformity. Compared to a normal growth of the spine [12], 
the appearance and evolution of the curve are due to the 
asymmetric growth on the convex side in comparison to 
the concave one. A grading of the curve prognosis looks 
as it follows [13]:  
1. Fully segmented hemivertebra (two growth plates) with 
a contralateral bar that can get worse in the following 10 
years  
2. Unilateral unsegmented bar 
3. Two consecutive fully segmented hemivertebrae 
4. Fully segmented hemivertebra 
5. Hemisegmented hemivertebra 

6. Wedge vertebra (corresponding to a partial failure of 
formation) 
7. Incarcerated hemivertebra (these are smaller and they 
induce little deformity as the hemivertebra sits in a non-
growing block where the hemivertebra has created a 
niche; the alignment of the pedicles usually remains 
straight). 
 The concepts regarding the treatment are in a 
continuous change trying to be adapted to each type of 
deformity. Nowadays, the surgeon does not have to 
choose between a “long”, but curved spine or a “short”, 
but straight spine. It is generally accepted that no 
treatment cannot completely correct the effects of a 
congenital error that appears in the spinal configuration 
[14-16]. That is why the treatment has to be adapted to 
each type of deformity trying to maintain a growing and 
development of the spine as normal as possible. 

Conclusions 

 In comparison with the above-mentioned 
classifications, Burnei-Gavriliu classification is broader: it 
includes the Winter classification, it systematizes data 
according to the spatial disposition of the hemivertebrae, 
the balance of the deformity, and adds the scoliotic 
deviations induced only by the presence of the 
hemivertebral body. 
 In addition to the defining elements of the 
defects of formation and segmentation types, it also 
includes some other rare cases that cannot be included in 
the existing classifications. This classification has a 
practical, diagnostic, therapeutical and prognostic use, 
based on the imagistic study. 
 The classification may be labeled as imagistic, 
based on embryological, anatomopathological and 
biomechanical data and having an appreciative value on 
the evolution potential and the therapeutic approach. 

 
 
References 
 
 

 
 
 

1. Loder RT, Hernandez MJ, Lerner AL et 
al. The induction of congenital spinal 
deformities in mice by maternal carbon 
monoxide exposure. J Pediatr Orthop. 
2000; 20:662Y666. 

2. Aberg A, Westbom L, Kallen B. 
Congenital malformations among infants 
whose mothers had gestational diabetes 
or preexisting diabetes. Early Hum Dev. 
2001; 61:85Y95. 

3. Wide K, Winbladh B, Kallen B. Major 
malformations in infants exposed to 
antiepileptic drugs in utero, with emphasis 
on carbamazepine and valproic acid: a 
nation-wide, population-based register 

study. Acta Paediatr. 2004 Feb; 93(2):174-
6. 

4. Kenro K, Peter D. Formation Errors of the 
Vertebral Column. J Bone Joint Surg Am. 
2007 Feb; 89 Suppl 1:64-71. 

5. Maisenbacher MK, Han JS, O`Brien ML 
et al. Molecular analysis of congenital 
scoliosis: a candidate gene approach. 
Hum Genet. 2005; 116:416Y419. 

6. Winter RB, Moe JH, Eilers VE. 
Congenital Scoliosis A Study of 234 
Patients Treated and Untreated Part I: 
Natural History. J Bone Joint Surg Am. 
1968 Jan 01; 50(1):1-15. 

7. McMaster MJ, Ohtsuka K. The Natural 
History of Congenital Scoliosis a Study of 
Two Hundred and Fifty-one Patients. J 

Bone Joint Surg Am. October 1982; 64-A, 
8.  

8. Imagama S, Kawakami N, Goto M et al. 
Spatial relationships between a deformed 
vertebra and an adjacent vertebra in 
congenial scoliosis-failure of formation. J 
Jpn Scoliosis Soc. 2005; 20:20–5. 

9. Nakajima A, Kawakami N, Imagama S et 
al. Three-Dimensional analysis of 
formation failure in congenital scoliosis. 
Spine. 2007; 32:562–7. 

10. Imagama S, Kawakami, Matsubara Y et 
al. The three-dimensional analysis of 
congenital scoliosis–segmentation failure. 
J Jpn Scoliosis Soc. 2004; 19:33–7. 

11. Kawakami N, Taichi TT, Imagama S, 
Lenke LG, MD, Puno RM,  Kuklo TR. 
Classification of Congenital Scoliosis and 

Fig. 6 Rotational imbalance: a. Traction effect, b. 
Impingement effect, c. Mixed effect 
 



Journal of Medicine and Life Vol. 8, Issue 2, April-June 2015 

244 

Kyphosis: A New Approach to the Three-
dimensional Classification for Progressive 
Vertebral Anomalies Requiring Operative 
Treatment. Spine. 2009; 34(17):1756-
1765. 

12. Burnei G, Georgescu I, Gavriliu S, Vlad 
C, Dan D. The Correction Of Congenital 
Scoliosis By Somatic Instrumentation 
Associated To Hemivertebral Resection 
And Discectomy. World IV Interdisciplinary 

Congress on Spine Care, July 29th-August 
1st , 2007, Istanbul, Turkey. 

13. Burnei G, Gavriliu S, Georgescu I, Vlad 
C, Burnei C. An unusual case of 
congenital scoliosis associated with rib 
agenesis in the upper part of the concavity 
treated by VEPTR vertebra to vertebra. 
Spine J. 2013 Sep 17; pii: S1529-
9430(13)01208-4. doi: 
10.1016/j.spinee.2013.06.086. 

14. Dimeglio A. Growth in pediatric 
orthopaedics. J Pediatr Orthop. 2001; 
21:549Y555. 

15. Arlet V, Odent T, Aebi M. Congenital 
scoliosis. Eur Spine J. 2003; 12:456–463.  
doi 10.1007/s00586-003-0555-6. 

16. Yazici M, Olgun ZD. Growing rod 
concepts: state of the art. Eur Spine J. 
2013 Mar; 22 Suppl 2:S118-30. doi: 
10.1007/s00586-012-2327-7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /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
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BrushScriptStd
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /CavaleroBT-Roman
    /Centaur
    /Century
    /Century725BT-RomanCondensed
    /Century751BT-BoldB
    /Century751BT-BoldItalicB
    /Century751BT-ItalicB
    /Century751BT-No2ItalicB
    /Century751BT-RomanB
    /Century751BT-RomanNo2B
    /Century751BT-SemiBold
    /Century751BT-SemiBoldItalicB
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchlbkCyrillicBT-Bold
    /CenturySchlbkCyrillicBT-BoldIt
    /CenturySchlbkCyrillicBT-Italic
    /CenturySchlbkCyrillicBT-Roman
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /Chiller-Regular
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DeVinneBT-Text
    /DFGothic-EB-WIN-RKSJ-H
    /DFKaiSho-SB-WIN-RKSJ-H
    /DFKaiShu-SB-Estd-BF
    /DFMincho-SU-WIN-RKSJ-H
    /DFMincho-UB-WIN-RKSJ-H
    /DFMincho-W5-WIN-RKSJ-H
    /DFPOP1-W9-WIN-RKSJ-H
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EmbassyBT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /Freehand521BT-RegularC
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Geometric212BT-BookCondensed
    /Geometric212BT-HeavyCondensed
    /Geometric415BT-BlackA
    /Geometric706BT-BlackCondensedB
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GiddyupStd
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HandOfSeanDemo
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-LightB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KaufmannBT-Regular
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /MyriadWebPro
    /MyriadWebPro-Bold
    /MyriadWebPro-Italic
    /Narkisim
    /News701BT-BoldA
    /News701BT-ItalicA
    /News706BT-BoldC
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Light
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NI7SEG
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /OratorStd
    /OratorStd-Slanted
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /PoplarStd
    /PrestigeEliteStd-Bd
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /RosewoodStd-Regular
    /SakkalMajalla
    /SakkalMajallaBold
    /SchadowBT-Bold
    /SchadowBT-Roman
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Stencil
    /StencilStd
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldItalic
    /Swiss721BT-Heavy
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vevey
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /ZWAdobeF
  ]
  /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


