
110                                                                                                                                      J Huazhong Univ Sci Technol［Med Sci］ 37(1):2017 

A New Method of 3-Dimensional Localization of Intraocular Foreign 
Bodies Using CT Imaging: A Role of Optic Nerve 

QI YAO (姚 琦), Han-ping WU (吴汉平), Bin XIONG (熊 斌)#, Ping HAN (韩 萍), Chuan-sheng ZHENG (郑传胜) 
Department of Radiology, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, 
China 
 
© Huazhong University of Science and Technology and Springer-Verlag Berlin Heidelberg 2017 
 
 

Summary: Computed tomography (CT) is considered the most sensitive method for the detection of in-
traocular foreign bodies (IOFBs). The purpose of this study was to evaluate a new method of 
3-dimentional (3D) localization of IOFBs that takes advantage of the anatomical structure of the optic 
nerve and to assess the clinical outcomes using this new method. Twenty-two trauma patients with 
IOFBs or suspected IOFBs admitted to our hospital were scanned with multislice CT (MSCT) between 
July and December 2003. All scanning was performed with a 16-row spiral CT in axial plane using a 
sequential scanning protocol. During the scanning, the eyeball of the patient was kept stable and was not 
allowed to rotate internally or externally. Section collimation was set at 16 mm × 0.75 mm. Table feed 
was 12 mm. Reconstruction index was 0.75 mm. After scanning, the reconstructed images were loaded 
into a workstation to create the multiplanar reconstruction images with the aid of the 3D software. We 
compared the localization results with the operative findings. Multiplanar reconstruction images showed 
IOFBs in all 22 patients. IOFBs occurred in the eyeball of 14 patients, in the wall of the eyeball of 5 pa-
tients and in the posterior orbits of 3 patients. Different surgical procedures were designed according to 
the localization by this new method and all IOFBs were successfully removed. All of these foreign bod-
ies were metallic and the localization of IOFB using MSCT was consistent with that found by operative 
findings. It was suggested that MSCT is a simple and effective imaging modality for the localization of 
IOFBs. In our study, we localized the IOFBs more quickly and accurately by taking advantage of the 
fixed position of the intraocular segment of the optic nerve, and determined the necessary surgical pa-
rameters. 
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 Intraocular foreign bodies (IOFBs) are a common 
occurrence worldwide and have been estimated to occur 
in 10% to 41% of open-globe injuries[1–5]. IOFBs are a 
well-known risk factor for posttraumatic endophthalmitis 
and a wide range of other complications, including hy-
phema, cataract, vitreous hemorrhage, and retinal tears 
and detachment[6–8]. Sometimes IOFBs may even result 
in severe visual loss depending on a number of factors 
including the mechanism of injury, size and location of 
the IOFBs, and the occurrence of postoperative 
endophthalmitis and proliferative vitreoretinopathy[3, 6–9]. 
Metallic foreign bodies are much more common than 
inorganic nonmetallic foreign bodies, such as glass, plas-
tic, and rubber, as well as organic foreign bodies such as 
vegetables[10, 11]. Metal is reported in 60% to 88% of 
IOFBs, up to 90% of which may be magnetic[12, 13]. Re-
moval of metallic foreign bodies is important because 
most metal fragments are toxic to intraocular tissues and 
may cause tremendous chemical injuries to the eyeball if 
not removed in a timely manner[14]. As a result, early 
examination of the eye is necessary. However, the diag-
nosis and surgical operation of the foreign body inside 
the eye is a complicated, delicate work, and the position 
of the foreign body usually affects surgical strategies[9]. 
To locate the IOFB precisely before operation is essential 
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for successful surgery. The size and shape of the foreign 
body also influence the surgical method and the choice 
of the cutting position.  
     X ray, ultrasound, computed tomography (CT) and 
magnetic resonance image (MRI) are the imaging mo-
dalities for IOFB localization[14, 15]. Among these meth-
ods, CT has a high sensitivity and is generally considered 
to be the gold standard for IOFBs[9, 16]. It is safe to local-
ize metallic IOFBs using CT, exclude orbitocranial ex-
tension, and is also able to diagnose orbital wall fractures 
and orbital sepsis with high accuracy[17, 18]. Compared 
with common CT, multislice computed tomography 
(MSCT) has a higher identification rate, is injury-free, 
rapid and has a much wider variety of applications. 
Compared with other imaging modalities, MSCT can 
show the foreign body and its relation to the wall of the 
eyeball and neighboring structural injuries, and can be 
widely used in the diagnosis of IOFBs[11, 19]. However, 
the method of IOFB localization using MSCT nowadays 
has deficiencies, and sometimes causes bias. For exam-
ple, when performing the localization with MSCT, using 
the largest scanning eye slice as the central horizontal 
plane of eyeball always leads to inevitable distortion if 
the central horizontal plane of eyeball is not parallel with 
the scanning slice. A better method to determine the 
equator of eyeball is still needed. 

  The optic nerve can be divided into four parts 
known as intraocular, intraorbital, intracanalicular and 
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intracranial segments, among which the intraocular seg-
ment lies on the horizontal axis of the eyeball. Because 
the intraocular segment of the optic nerve is fixed on the 
eyeball, we considered whether IOFBs could be local-
ized by taking advantage of the fixed position of the op-
tic nerve.  
  In this study, we reported a new localization method, 

3-dimensional multiplanar reconstruction (MPR) of 
trans-optic nerve, to determine the equator of the eyeball, 
which can minimize the bias of different eye positions in 
MSCT scanning. We assessed the accuracy and outcomes 
of this method by comparing the imaging findings with 
surgical and clinical follow-up results. 
 
1 MATERIALS AND METHODS 
 

Twenty-two trauma patients with IOFBs or sus-
pected IOFBs admitted to our hospital, including 19 
males and 3 females with age ranging from 9 to 41 years, 
were scanned with MSCT between July and December 
2003. All scans were performed with a 16-row spiral CT 
(Somaton sensation 16, Siemens, Germany) in the axial 
plane using a sequential scanning protocol. During the 
scanning, the eyeball of the patient was kept stable and 
was not allowed to rotate internally or externally. Section 
collimation was set at 16 mm × 0.75 mm. Table feed was 
12 mm. Reconstruction index was 0.75 mm. After scan-
ning, the reconstructed images were loaded into a work-
station to perform MPR with the aid of the 3D software 
in the following steps. For step 1, in the axial plane, the 
slices in which the lens or the initial part of optic nerve 
that attached to the eyeball was the biggest were found. 
They may or may not be in a same axial slice. A line Z 
passing through the center of the lens and the center of 
initial part of the optic nerve was drawn (fig. 1A). Then 
in the sagittal plane, the line Z was finely adjusted and 
passed through the center of the lens and the initial part 
of the optic nerve (fig. 1B). Thus, the axial plane of the 
line Z could be regarded as the equator of the eyeball. 
For step 2, in the axial plane of line Z, a line Y which 

passed through the middle point of the external cornea 
and perpendicular to line Z was drawn (fig. 1B). For step 
3, then again, the location of line Z was adjusted to make 
it pass the center of the lens so that the eye slice could be 
divided equally. Thus line Z could be regarded as the 
geometric axis and central axis of the eyeball. Then an-
other location line X which passed through the external 
part of the cornea and met with Z vertically was drawn 
(fig. 2). For step 4, in the coronal plane, the Z stalk was 
followed to turn over the page level up in the corona, 
then whether line X and line Y divided the eye frame 
equally was observed. And then whether there exists lat-
eral displacement when line X and line Y moved syn-
chronously (through the line of fixed position) at the 
horizontal position and sagittal position was also ob-
served (fig. 3). All artificial methods cannot avoid errors, 
but in this way, we could check and fix whether the ante-
rior steps had the error or not. Obviously, if it had moved 
a little bit, we could adjust appropriately until it did not 
have obvious movement. For step 5, the page was turned 
over to differentiate the sagittal position, axial position 
and coronal position which in turn to locate the biggest 
level of foreign body. And then the image was saved (fig. 
4). For step 6, the saved image was opened in the view 
window in order to measure the foreign body and the 
distance of the three fixed lines, the perpendicular dis-
tance between the foreign body and the external cornea, 
and the perpendicular distance between top and bottom 
to the axis. For step 7, in the largest layer of the coronal 
plane, after the biggest foreign body of 3D was located，
then the function of Radil Rauges was opened so that the 
district was divided at 30 degrees and the eye frame was 
divided equally. Then a view fixed position of the foreign 
body was kept in the district and the time position and 
the longitudinal position of the foreign body was located 
(fig. 5). For step 8, after scanning, the multiplanar recon-
struction (MPR) image was obtained and by using a 
volume rendering technique (VRT), the foreign body 
would be more concrete, which in turn provided more 
spatial understanding of the foreign body (fig. 6).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Establishment of line Z and line Y 

A: Line Z was drawn and adjusted to pass through the center of lens. B: Line Y which passed through the middle point of the 
external cornea and perpendicular to line Z was drawn.  

 
2 RESULTS 
 

MPR images showed IOFBs in all the 22 patients. 
Fourteen IOFBs were in the eyeball, 5 in the wall of the 
eyeball, and 3 in the posterior orbits respectively. Different 

surgical procedures were designed according to localiza-
tion revealed by this new method and all IOFBs were suc-
cessfully removed. All of these foreign bodies were metal-
lic and the localization of the IOFBs using MSCT was 
consistent with that found by the operative findings. 
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Fig. 2 Establishment of line X and Z 

Line X was drawn to pass through the external part of 
corneal and met with Z vertically. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Establishment of line X and Y 

Line X and line Y were adjusted to divide the eye frame 
equally. 

                                                
 
 
 
 
 
 
 
 
 
 
Fig. 4 Location of the foreign body 

A: sagittal position; B: axial position; C: coronal position  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 The district where the foreign body located was divided at 30 degrees equally. 
         
 
 
 
 
 
 
 
 
 
 
 
Fig. 6 VRT for the location of the foreign body 

The foreign body was more concrete by using VRT in a MPR image by adjusting the tint and spin of the image.  
A: (spin, -2; tilt, 0); B: (spin, 32; tilt,74); C: (spin, 0; tilt, 0) 
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Fig. 7 Establishment of the rectangular coordinate system in the 3D picture of the biggest layer of the foreign body  

A: sagittal position; B: axial position; C: coronal position 
 
3 DISCUSSION 
 

IOFBs, a particularly significant and distinct subset 
of open globe injuries, may cause severe visual loss with 
serious complications such as endophthalmitis and reti-
nal detachment[3, 6–9]. Localization of IOFBs with the aid 
of medical imaging modalities has been done for over 
100 years. About 80 methods of IOFB localization have 
been reported. In the last three decades, with the inven-
tion and application of ultrasound, CT and MRI, these 
techniques have gradually been applied into the localiza-
tion of IOFBs[20, 21]. Among those imaging modalities, 
CT has played a role as the first-line imaging method for 
the diagnosis of patients with IOFBs or suspected 
IOFBs[9, 11, 16]. Compared with other imaging modalities, 
MSCT can show the foreign body and its relation to the 
wall of the eyeball, to the accompanying neighbor struc-
ture, and can be widely used in the diagnosis of IOFBs[11, 

19]. The most important thing in the localization of IOFBs 
is to define the X, Y, Z axis of the eyeball. The secondary 
eye position is found in most trauma patients who are 
sent to the hospital, in which case the eyeball may rotate 
in different directions. Thus, an angle will always exist 
between the scanning surface and the eyeball’s horizontal 
face no matter what kind of criterion line is adopted dur-
ing the scanning, even if the eyeball is kept fixed. 

Currently, many protocols for the localization of 
IOFBs regard the largest slice of eyeball and the clearest 
plane of lens as the central horizontal plane. However, 
there have been reports in the literature that errors and 
bias may occur by this kind of method, which may lead 
to severe consequences[22, 23]. In our study, we defined 
the eyeball’s horizontal plane as the one that included the 
center of the lens and the starting point of the optic nerve. 
The optic nerve can be divided into four parts known as 
intraocular, intraorbital, intracanalicular and intracranial 
segments. Of these, the intraocular segment lies on the 
horizontal axis of the eyeball. The macula lutea is located 
in the central portion of the retina, while the optic disk is 
located approximately at the same level as the macula 
lutea[24, 25]. If the eyeball does not rotate laterally and 
medially around the A-P axis, the transverse plane 
through the lens center and the starting point of optic 
nerve could be regarded as the horizontal plane of the 
eyeball (Z axis). The plane that is perpendicular to this 
horizontal plane and evenly splits the eyeball is the ver-
tical plane of eyeball (Y axis). But if the patient’s eye 
rotates externally and internally around the Z axis, there 
has been no method precise enough to locate an IOFB at 
present. So it is critical to keep the eyeball fixed during 

the scanning. In our study, the new method which takes 
advantage of the position of the optic nerve can localize 
the IOFBs accurately no matter what direction the eye-
ball rotates around Y axis and X axis, as long as there is 
no lateral or medial rotation around the Z axis. This is 
essential for the successful diagnosis of the IOFBs. As 
long as the patient’s eye is kept looking in a fixed direc-
tion, we can localize the foreign body quickly and accu-
rately through the optic nerve localization method. 

After setting up the 3D coordinator in the biggest 
layer of 3D coronal plane foreign body, the function of 
the Radil Rauges was opened. On the Rauges function 
dialog box, the eye slice was divided equally in 30 de-
grees distance and the time position or the longitudinal 
position of the foreign body was fixed, which would 
make it easier for the doctor to master the anatomical 
position of the foreign body (fig. 5). 
  Moreover, a rectangular coordinate system could be 

established in the 3D picture of the biggest layer of the 
foreign body. Thus, more concrete data of the position of 
the foreign body could be provided to the doctor (fig. 7). 
   The reconstruction of VRT can make the foreign 
body more concrete on the images, especially the VRT 
pictures after scanning, which provides a more concrete 
and accurate understanding of the localization of the for-
eign body. With the aid of VRT, more necessary parame-
ters can be provided for clinical operations[26, 27]. 

In conclusion, MSCT is a simple and effective im-
aging modality in the localization of IOFBs. In this study, 
we took advantage of the anatomic structure of the optic 
nerve to localize the IOFBs and created MPR images of 
the foreign bodies. After comparison with operative 
findings, we found that the position of the IOFBs local-
ized by this new method was consistent with the opera-
tion. Hence, we concluded that by taking advantage of 
the fixed position of the intraocular segment of the optic 
nerve, we can localize IOFBs more rapidly and accu-
rately, and determine the necessary surgical parameters.  
 
Conflict of Interest Statement 

The authors declare that there is no conflict of interest 
with any financial organization or corporation or individual that 
can inappropriately influence this work. 
 
REFERENCES 
1 Shock JP, Adams D. Long-term visual acuity results after 

penetrating and perforating ocular injuries. Am J 
Ophthalmol, 1985,100(5):714-718 

2 Thompson JT, Parver LM, Enger CL, et al. Infectious 
endophthalmitis after penetrating injuries with retained in-
traocular foreign bodies. Ophthalmology, 1993,100(10): 



114                                                                                                                                      J Huazhong Univ Sci Technol［Med Sci］ 37(1):2017 

1468-1474 
3 Yeh S, Colyer MH, Weichel ED. Current trends in the 

management of intraocular foreign bodies. Curr Opin 
Ophthalmol, 2008,19(3):225-233 

4 Greven CM, Engelbrecht NE, Slusher MM, et al. Intraocu-
lar foreign bodies: management, prognostic factors, and 
visual outcomes. Ophthalmology, 2000,107(3):608-612 

5 Adesanya OO, Dawkins DM. Intraorbital wooden foreign 
body (IOFB): mimicking air on CT. Emerg Radiol, 
2007,14(1):45-49 

6 Mieler WF, Ellis MK, Williams DF, et al. Retained in-
traocular foreign bodies and endophthalmitis. Ophthalmol-
ogy, 1990,97(11):1532-1538 

7 Williams DF, Mieler WF, Abrams GW. Intraocular foreign 
bodies in young people. Retina, 1990,10 (suppl 1):S45-S49 

8 Jonas JB, Knorr HL, Budde WM. Prognostic factors in 
ocular injuries caused by intraocular or retrobulbar foreign 
bodies. Ophthalmology, 2000,107(5):823-828 

9 Lin TC, Liao TC, Yuan WH, et al. Management and clini-
cal outcomes of intraocular foreign bodies with the aid of 
orbital computed tomography. J Chin Med Assoc. 
2014,77(8):433-436  

10 Boncoeur-Martel MP, Adenis JP, Rulfi JY, et al. CT ap-
pearances of chronically retained wooden intraorbital for-
eign bodies. Neuroradiology, 2001,43(2):165-168 

11 Fulcher TP, McNab AA, Sullivan TJ. Clinical features and 
management of intraorbital foreign bodies. Ophthalmology, 
2002,109(3):494-500  

12 Lit ES, Young LH. Anterior and posterior segment in-
traocular foreign bodies. Int Ophthalmol Clin, 2002,42(3): 
107-120 

13 Parke DW, Pathengay A, Flynn HW, et al. Risk factors for 
endophthalmitis and retinal detachment with retained in-
traocular foreign bodies. J Ophthalmol, 2012,2012(2): 
101-112 

14 Pinto A, Brunese L, Daniele S, et al. Role of Computed 
Tomography in the Assessment of Intraorbital Foreign 
Bodies. Semin Ultrasound CT &MR, 2012,33(5):392-395  

15 Mete G, Turgut Y, Osman A, et al. Anterior segment in-

traocular metallic foreign body causing chronic hypopyon 
uveitis. J Ophthalmic Inflamm Infect, 2011,1(2):85-87  

16 Rubinstein A, Riddell CE, Kafil-Hussain N, et al. 
Self-inserted intraorbital foreign bodies. Ophthal Plast Re-
constr Surg, 2005,21(2):156-157 

17 Howe L, Jones NS. Guidelines for the management of pe-
riorbital cellulitis/abscess. Clin Otolaryngol Allied Sci, 
2004,29(6):725-728 

18 Michon J, Liu D. Intraorbital foreign bodies. Semin Oph-
thalmol, 1994,9(3):193-199  

19 Lakits A, Prokesch R, Scholda C, et al. Orbital helical 
computed tomography in the diagnosis and management of 
eye trauma. Ophthalmology, 1999,106(12):2330-2335 

20 Chacko JG, Figueroa RE, Johnson MH, et al. Detection and 
localization of steel intraocular foreign bodies using com-
puted tomography. Ophthalmology, 1997,104(2):319-323 

21 Hoffstetter P, Schreyer AG, Schreyer CI, et al. Multidetec-
tor CT (MD-CT) in the diagnosis of uncertain open globe 
injuries. Rofo, 2010,182(2):151-154 

22 Shi HS, Zheng JL, Han P, et al. The application of CT mul-
tiplanar reconstruction to the measuring and localizing of 
intraocular metal foreign bodies. J Clin Radiol, 2001,20(10): 
743-745 

23 Gan W, Zhao JN. Study of Spiral CT in the Localization 
and Measurement of Intraocular Foreign Body. J Prac Ra-
diol, 2006,22(9):1143-1144 

24 Guan HJ, Gong QR. The basis of modern ophthalmology. 
Beijing: People' s Military Medical Publisher, 1998,151                

25 Li FM. Ophthalmology of China. Beijing: People’s Medical 
Publishing House, 2005,107 

26 Matsuba S, Tabuchi H, Kurusu A. Effectiveness of 3D-CT 
in an accurate preoperative diagnosis and improving safety 
of vitrectomy for intraocular foreign body. Acta Ophthal-
mol, 2013,91(5):487-488  

27 Lakits A, Steiner E, Scholda C, et al. Evaluation of in-
traocular foreign bodies by spiral computed tomography 
and mutiplanar reconstruction. Ophthalmology, 1998, 
105(2):307-312 

(Received Sep. 1, 2016; revised Nov. 16, 2016) 
 
 
 
 
 
  
 



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


