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Objective: Determine wall thickness and outer diameter of the normal appendix in adults using 64 slices multidetector CT
Material and Method: A retrospective review of 538 patients (190 men, 348 women; mean age, 56.5 years + 15.2 SD) who
were sent for abdomino-pelvic CT without clinical suspicion of acute appendicitis was conducted. Two radiologists blinded to
the presented patient’s history of appendectomy interpreted CT images regarding the visualization of the appendix, location,
luminal contents and presence of appendicoliths. The maximum outer diameter and two walls thickness of the visualized
appendices were measured.
Results: The sensitivity, specificity, positive and negative predictive value, and accuracy for visualization of the appendix were
90.8%, 100%, 100%, 76.5% and 92.9% for reader 1 and 97.3%, 97.6%, 99.3%, 91.7% and 97.4% for reader 2. The mean
maximum outer diameter of the appendix was 6.6 mm + 1.5 (range, 3.4-14.0 mm). The mean two walls thickness of the
appendix was 4.4 mm + 1.0 (range, 1.6-8.0 mm).
Conclusion: The normal appendix is frequently identified at 64 slices MDCT. Contrast to maximum outer diameter, normal
two walls thickness of the appendix is infrequently exceeding the threshold of 6 mm.
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Computed tomography (CT) is a preferred
imaging examination as compared to ultrasound to
evaluate adult patients with clinically suspected
appendicitis. That is, all adults except pregnant
women whose radiation exposure is a major concern.
Recent development of multidetector computed
tomography (MDCT) improves both spatial and
temporal resolution, and enables acquisition of
thin sections with isotropic voxel size. It increases
visualization rate of the appendix and improves
the diagnostic accuracy. CT diagnosis of acute
appendicitis is based on detection of enlarged and
inflamed appendix, and presence of periappendiceal
inflammatory changes including fluid collections or
abscesses. Demonstration of normal appendix on
CT normally excludes acute appendicitis and leads
radiologists to look for other causes that can mimic
acute appendicitis.

Based on sonographic results, it is widely
accepted that the normal diameter of the appendix on
CT is 6 mm or less. However, normal appendiceal
diameter can be measured at greater than 6 mm
especially in distended appendix. Recent articles(1)

have suggested that wall thickness of the appendix
is a more reliable measurement than appendiceal
diameter. However, there are few studies(1-5) about
normal diameter and/or wall thickness of the appendix
using MDCT. Therefore, the present study was
performed to determine the value of two walls thickness
and maximum outer diameter of the normal appendix in
adults using 64 slices MDCT.

Material and Method
Study population

The presented retrospective study was
approved by institutional review board and patient
informed consent was waived. Between January 1
and February 28, 2009, 610 consecutive adult patients
(age greater than 18 years old) who were sent for
abdomino-pelvic CT scans and did not have clinical
suspicion of acute appendicitis were included in the
present study. The exclusion criteria were (a) patients
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who were diagnosed as appendicitis including
spontaneous resolved appendicitis; (b) patients who
were diagnosed as appendiceal tumor or diseases
at ileocecal regions which can cause appendiceal
enlargement such as tuberculosis, inflammatory
bowel disease, right sided colitis, and cecal tumor;
(c) patients without available history of appendectomy
and (d) patients who abdomino-pelvic CT scan was
performed without intravenous contrast media. The
final study population included 538 patients, 190 men
and 348 women, mean age 56.5 years + 15.2 SD (range,
18-95 years).

The most common indication for CT
examination was staging or post treatment evaluation
of known malignancies (379 patients, 70.4%). Among
379 patients with known malignancies, three most
common malignancies were lymphoma (98 patients,
25.9%), cervix cancer (66 patients, 17.4%) and ovarian
cancer (42 patients, 11.1%). Other indications were
evaluation of abdominal mass (29 patients), abdominal
pain (25 patients), fever (21 patients), checkup
(21 patients), work up for primary tumor (20 patients),
GI symptoms (14 patients), trauma (5 patients), and
others (19 patients). The remaining five patients had
no available information.

History of appendectomy
A radiologist who did not involve in image

interpretation reviewed medical records to obtain
patient’s history of appendectomy. If history of
appendectomy was not documented in medical
records, a telephone call was made to ask about
history of appendectomy.

CT technique
All examinations were performed with one of

two 64-detector CT scanners (Somatom Definition,
Siemens Medical Solution, Germany; and LightSpeed
VCT, General Electric Medical Systems, Milwaukee,
Wisconsin, USA). Images were obtained from hepatic
dome to pubic symphysis with the following
parameters: 120 kV(peak), 500 mA (GE) or 250 mAs
with care dose (Siemens), a gantry rotation time of
0.5 second, section thickness of 1.25-1.5 mm and a
pitch of 1:0.9 (Siemens) or 1: 0.984 (GE). One hour
before the examination, each patient was instructed to
drink 200-250 cc of oral contrast medium every 15 min.
All patients included in the present study received oral
contrast, rectal contrast and 100 mL intravenous
contrast followed by 20 mL of normal saline at a rate
of 2 mL/sec by using a power injector.

Imaging analysis
Two radiologists (SP, WS), blinded to history

of appendectomy, interpreted CT images at picture
archiving and communication systems workstations
(PACS; Synapse, Fujifilm Medical Systems). Both
radiologists have four years of abdominal CT
interpretation experience. Each reader independently
reviewed CT images for visualization of the appendix,
which was assessed as visualized or not visualized. In
addition to axial images, interpretations of coronal and
sagittal reformation images were performed at PACS
workstation. If there is discrepancy in visualization of
the appendix, both readers together interpreted CT
images for consensus opinion. For all visualized
appendices, each reader measured maximum outer
diameter and two walls thickness of the appendix by
using electronic caliper. Two walls thickness of the
appendix was measured by subtracting the luminal
diameter from the maximum outer diameter. If the
appendix was collapsed, two walls thickness was a half
value of the maximum outer diameter of the  appendix.
Then, they were asked to identify location of the
appendix, the content in appendiceal lumen (air, fluid,
contrast medium) and presence of appendicoliths.
Location of the tip of the appendix was classified as
paracolic (adjacent to the ascending colon), retrocecal
(behind the cecum), pelvic (extending to the pelvis), or
midline (extending to the midline). Location of the base
of the appendix was classified as anterior, posterior,
medial or lateral and superior or inferior relative to the
ileocecal valve.

Statistical analysis
Visualization of the appendix in patients who

denied history of appendectomy was considered as
true-positive results and non-visualization of the
appendix in patients who had undergone appendectomy
was considered as true-negative results. Visualization
of the appendix in patients who had undergone
appendectomy was considered as false-positive results
and non-visualization of the appendix in patients
who denied history of appendectomy was considered
as false-negative results. The sensitivity, specificity,
positive predictive value, negative predictive value,
and accuracy for visualization of the appendix of each
reader were determined. The kappa statistic was used
to assess inter-observer agreement for visualization of
the appendix. A kappa (k) value less than 0.2 indicated
poor agreement, 0.21-0.4 indicated fair agreement,
0.41-0.6 indicated moderate agreement, 0.61-0.8
indicated good agreement and greater than 0.8 indicated
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very good agreement, as suggested by Altman(6).
Mean + standard deviation (SD) and range of the
measurements of maximum outer diameter and two
walls thickness of the appendix by two readers were
compared with a paired Student’s t-test. Statistical
analysis was computed using SPSS version 13.0 for
Windows (Microsoft).

Results
Visualization of the appendix

Of 538 patients, 124 patients had a history of
appendectomy. The prevalence of appendectomy in
the present study was 23%. Visualization of the
appendix by both readers is shown in Table 1. The
inter-observer agreement for visualization of
the appendix was good (k = 0.79). The sensitivity,
specificity, positive predictive value, negative
predictive value, and accuracy for visualization of
the appendix of reader 1 were 90.8%, 100%, 100%,
76.5%, and 92.9%. The sensitivity, specificity, positive
predictive value, negative predictive value, and
accuracy for visualization of the appendix of reader 2
were 97.3%, 97.6%, 99.3%, 91.7% and 97.4%. Regarding
the visualization of the appendix, 46 patients had
discrepancy results between readers. After consensus
review, the appendix was visualized in 407 patients

and not visualized in seven of 414 patients who denied
a history of appendectomy. Of 124 patients who had
undergone appendectomy, no patient whose appendix
was visualized.

After retrospective review of CT images of
three false positive cases interpreted by reader 2,
a missed identification of collapsed distal ileum as an
appendix was found in two cases and a missed
identification of board ligament located adjacent to
the cecum as an appendix (Fig. 1).

Outer diameter and two wall thickness of the appendix
Of 407 visualized appendices, the mean + SD

and the range of maximum outer diameter and two walls
thickness of the appendix measured by both readers
are shown in Table 2. The paired t-test shows mean
differences in measurement of maximum outer diameter
between two readers was 0.4 mm + 1.1 (95% CI, 0.29,
0.51) and mean differences in measurement of two walls
thickness between two readers was 0.6 mm. + 1.3 SD
(95% CI, 0.51, 0.78).

The mean + SD appendiceal outer diameter
of average values measured by both readers was
6.6 mm + 1.5 (range, 3.4-14.0 mm). Of the 407 visualized
appendices, the maximum outer diameter was measured
greater than 6 mm but not greater than 10 mm in

Visualization of the appendix Non appendectomy group Appendectomy group
(No. of patients) (n = 414) (No. of patients) (n = 124)

Reader 1
Visualized                   376     0
Not visualized                     38 124

Reader 2
Visualized                   403     3
Not visualized                     11 121

Consensus opinion of both reader
Visualized                   407     0
Not visualized                       7 124

Table 1. Visualization of the appendix

Measurement of the appendix               Reader 1                Reader 2 Both readers*
      mean + SD (range)        mean + SD (range) mean +SD (range)

Maximum outer diameter 6.4 mm + 1.6 (3-13.7 mm) 6.8 mm + 1.5 (3.5-14.3 mm) 6.6 mm + 1.5 (3.4-14.0 mm)
Two walls thickness 4.7 mm + 1.4 (1.2-8 mm) 4.1 mm + 1.0 (1.6-8.0 mm) 4.4 mm + 1.0 (1.6-8.0 mm)

* Average values for 407 visualized appendices that were measured by two readers

Table 2. Maximum outer diameter and two walls thickness of the appendix measured by both readers
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241 patients (59.2%) and the maximum diameter was
measured greater 10 mm in 10 patients (2.5%). The
appendix with largest maximum outer diameter (14.0 mm)
contained fecal and air content (Fig. 2).

The mean two walls thickness of the appendix
of average values measured by both readers was
4.4 mm + 1.0 (range, 1.6-8.0 mm). Of the 407 visualized
appendices, the two walls thickness was measured
greater than 6 mm in 27 patients (6.6%). In five of
27 patients, the two walls thicknesses were measured
more than 7 mm.

Location of the appendix
The location of the appendiceal tip was

midline in 149 (36.6%), pelvic in 108 (26.5%), paracolic
in 93 (22.9%) and retrocecal in 57 (14.0%) of 407
visualized appendices. The base of the appendix was
inferior to the ileocecal valve in 406 patients (99.8%)
and superior in one patient (0.2%). The base of the
appendix was medial in 226 patients (55.5%), posterior
in 176 patients (43.2%), lateral in four patients (1.0%)
and anterior in one patient (0.2%).

Luminal content and appendicoliths
The luminal contents of the appendix were

visualized in 340 (83.5%) of 407 patients. In the remaining
67 patients (16.5%), the appendices were collapsed.
Luminal contents were air only (222/407 patients, 54.5%),
fluid only (36/407 patients, 8.9%), contrast medium only
(33/407 patients, 8.1%), air and fluid (24/407 patients,
5.9%), air and contrast medium (23/407 patients, 5.7%),

Fig. 1 The board ligament (arrow) located adjacent to the
cecum was missed identification as an appendix

Fig. 2 An appendix which has the greatest outer diameter
in the present study (arrow) contained air and fecal
contents. An appendicolith (arrowhead) was also
demonstrated

air and feces (1/407 patient. 0.2%) and fluid and
contrast medium (1/407 patient. 0.2%). Appendicoliths
were detected in 29 patients (7.1%).

Discussion
Accurate preoperative diagnosis of acute

appendicitis is important to prevent unnecessary
surgery. When normal appendix is demonstrated on
CT, appendicitis is nearly excluded and alternative
causes of acute abdominal pain are sought.
Although CT findings of enlarged appendix with
periappendiceal fat stranding occurs in the majority
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(93%) of appendicitis cases(7), Jacobs et al(8) has
reported absence of periappendiceal inflammation in
15% of appendicitis patients examined with contrast
enhanced CT. Thus, determination of normal size of
the appendix is crucial especially in patients without
periappendiceal inflammation.

The mean + SD maximum outer diameter of
the normal appendix in the present study was 6.6 mm +
1.5. Approximately 62% of visualized appendices in
the present study have maximum outer diameter greater
than 6 mm and only 2.5% of visualized appendices
have maximum outer diameter greater than 10 mm. This
corresponds with results of the previous studies(1,2,7,9)

that suggested a diameter of 10 mm for the upper limit
of normal. The largest outer diameter (14 mm) of
the appendix measured in the present study is due to
luminal distension with fecal content.

Regarding wall thickness of the appendix,
previous studies(1,4,9) have suggested that an upper
limit of 6 mm can be used reliably only if the luminal
content is recognized. Visualization of luminal content
and use of intravenous contrast media are key factors
to improve identification of the appendix wall. All
patients in the present study received intravenous
contrast media and luminal contents of the appendix
were demonstrated in most patients (83.5%). Thus,
appendiceal wall was well identified. In the study
by Huwart L et al(1), the mean thickness of the two
appendix walls measured more than 6 mm was found
in 4.2% (2/47) of visualized appendices. In the study
by Tamburrini S et al(4), only 0.9% (2/222) of patients
had an appendiceal wall thickness greater than or
equal to 3 mm. The mean two walls thickness of the
normal appendix in the present study was 4.4 mm + 1.0
and it was measured greater than 6 mm about 6.6%.
Consequently, two walls thickness of the normal
appendix is infrequently greater than the threshold of
6 mm. However, the accurate measurement is required.
The present study demonstrated some variability in
the measurement between different readers. Other
than measurement error by individuals, another
explanation is variation in thickness within the length
of an appendix. Both readers possibly performed the
measurement at different locations of the appendix.

The present study demonstrates high
visualization rate (90.8% for reader 1 and 97.3% for
reader 2) of the normal appendix on MDCT in patients
who denied history of appendectomy. Result is similar
to previous studies using MDCT(1-5), which reported
82%-96% visualization rate of normal appendix.
Balthazar et al have suggested that visualization of the

normal appendix depends on the type and quality of
CT examination, the amount of intraperitoneal fat, and
meticulous radiologists(10). However, the present study
did not assess factors influenced with visualization of
the appendix.

There are some limitations in the present
study. First, history of appendectomy was used as
gold standard reference instead of pathology
because it is impossible to have a pathological proof
of the normal appendix. There is possibility that
some patients did not know that their appendix was
removed during prior pelvic or abdominal surgery.
Moreover, the authors disregarded the possibility of
congenital absence of the appendix. There is estimated
incidence of appendix agenesis in one of 100,000
laparotomies for patients suspected of having
appendicitis(11). Second, the study population in
the present study is not healthy adults. However,
patients with diseases of the appendix or ileocecal
region that can result in appendiceal enlargement
were excluded in the present study. Finally, the present
study did not assess precision and accuracy of the
measurement. There is a possibility of measurement
error by readers.

Conclusion
Using 64 slices MDCT, the normal appendix

is frequently identified. Based on appendix measure-
ment, the normal appendix frequently have two walls
thickness less than or equal to 6 mm. In addition to
appendix measurement, however, interpretation of
the normal appendix should be based on absence of
inflammation along the entire length of the appendix.
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ค่าความหนาของผนังและเส้นผ่านศูนย์กลางของไส้ต่ิงปกติในผู้ใหญ่ตรวจโดยเคร่ืองเอกซเรย์คอมพิวเตอร์

ชนิด 64 สไลซ์

อภิญญา  เจริญศักด์ิ, โสภา  พงศ์พรทรัพย์, วรรณวรางค์  สุทธิคีรี

วัตถุประสงค์: เพื่อหาค่าความหนาของผนังไส้ติ ่งและค่าเส้นผ่านศูนย์กลางของไส้ติ่งปกติในผู้ใหญ่ที่ตรวจโดย

เครื่องเอกซเรย์คอมพิวเตอร์ชนิด 64 สไลซ์

วัสดุและวิธีการ: ทำการศึกษาย้อนหลังในผู้ป่วยที่ส่งมาตรวจเอกซเรย์คอมพิวเตอร์ของช่องท้องและไม่มีอาการทาง

คลินิก สงสัยภาวะไส้ต่ิงอักเสบเฉียบพลัน จำนวน 538 คน (เพศชาย 190 คน, เพศหญิง 348 คน, อายุเฉล่ีย 56.5 ปี)

รังสีแพทย์ 2 คน ทำการแปลผลภาพเอกซเรย์คอมพิวเตอร์ โดยไม่ทราบประวัติการผ่าตัดไส้ติ่ง เก็บข้อมูลเกี่ยวกับ

การเห็นไส้ติ่ง, ตำแหน่งและสิ่งที่อยู่ในไส้ติ่ง จากนั้นทำการวัดเส้นผ่านศูนย์กลางของไส้ติ่ง และวัดความหนาของ

ผนังไส้ติ่งทั้งสองด้าน

ผลการศึกษา: ค่าความไว, ความจำเพาะ, positive predictive value, negative predictive value, และ

ค่าความแม่นยำของรังสีแพทย์คนแรก เท่ากับร้อยละ 90.8, 100, 100, 76.5, และ 92.9 และค่าความไว, ความจำเพาะ,

positive predictive value, negative predictive value, และค่าความแม่นยำของรังสีแพทย์คนท่ีสอง เท่ากับร้อยละ

97.3, 97.6, 99.3, 91.7, และ 97.4 ค่าเฉลี่ยของเส้นผ่านศูนย์กลางของไส้ติ ่งเท่ากับ 6.6 + 1.5 มิลลิเมตร

ค่าเฉล่ียของความหนาของผนังไส้ต่ิงสองด้านเท่ากับ 4.4 + 1.0 มลิลิเมตร

สรุป: สามารถเห็นไส้ติ่งปกติได้บ่อยเมื่อตรวจด้วยเครื่องเอกซเรย์คอมพิวเตอร์ชนิด 64 สไลซ์ ค่าปกติของความหนา

ของผนังไส้ติ่งสองด้านส่วนมากมักมีค่าไม่เกิน 6 มิลลิเมตร

4. Tamburrini S, Brunetti A, Brown M, Sirlin CB,
Casola G. CT appearance of the normal appendix
in adults. Eur Radiol 2005; 15: 2096-103.

5. Joo SM, Lee KH, Kim YH, Kim SY, Kim K, Kim KJ,
et al. Detection of the normal appendix with
low-dose unenhanced CT: use of the sliding slab
averaging technique. Radiology 2009; 251: 780-7.

6. Altman DG. Practical statistics for medical
research. London: Chapman and hall; 1991.

7. Rao PM, Rhea JT, Novelline RA. Sensitivity
and specificity of the individual CT signs of
appendicitis: experience with 200 helical
appendiceal CT examinations. J Comput Assist
Tomogr 1997; 21: 686-92.

8. Jacobs JE, Birnbaum BA, Macari M, Megibow

AJ, Israel G, Maki DD, et al. Acute appendicitis:
comparison of helical CT diagnosis focused
technique with oral contrast material versus
nonfocused technique with oral and intravenous
contrast material. Radiology 2001; 220: 683-90.

9. Benjaminov O, Atri M, Hamilton P, Rappaport D.
Frequency of visualization and thickness of normal
appendix at nonenhanced helical CT. Radiology
2002; 225: 400-6.

10. Balthazar EJ, Megibow AJ, Hulnick D, Gordon RB,
Naidich DP, Beranbaum ER. CT of appendicitis.
AJR Am J Roentgenol 1986; 147: 705-10.

11. Chevre F, Gillet M, Vuilleumier H. Agenesis of the
vermiform appendix. Surg Laparosc Endosc
Percutan Tech 2000; 10: 110-2.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


