
CASE REPORT

INTRODUCTION

Gallbladder polyps (GPs) are tumors or tumor-like
protrusions of the mucosal surface of the gallblad-
der. In the general population, prevalence is re-
ported to be 4-7 % (1-5). In contrast to adults, poly-
poid lesions of the gallbladder are extremely rare
in the pediatric age group (6). They are mostly in-
cidentally found. There are numerous studies des-
cribing the prevalence, clinical significance, and

management of polypoid gallbladder lesions in
adult population, but only a few in children (2). 

Most important issue about the clinical significan-
ce is the risk of malignant transformation. This
risk is reported to be quite small in these lesions,
which are detected mostly incidentally. Most im-
portant issue determining the risk of malignant
transformation has been shown to be the size of

Manuscript received: 13.11.2013 Accepted: 14.11.2013

Turk J Gastroenterol 2013; 24 (6): 556-560
doi: 10.4318/tjg.2013.0848

Address for correspondence: Gülflah BAYRAM KABAÇAM
D›flkap› Children’s Diseases Education and Research Hospital,
Department of Radiology, Ankara, Turkey
E-mail: gokhankabacam@yahoo.com

Decision for surgery in the management of a rare
condition, childhood gallbladder polyps, and the

role of ultrasonography
Gülflah BAYRAM KABAÇAM1, Fatih AKBIYIK2, Ziya L‹VANEL‹O⁄LU2, H. Tu¤rul T‹RYAK‹2, 

Esra KARAKUfi3, Gökhan KABAÇAM4

Departments of 1Radiology, 2Pediatric Surgery, 3Pathology, Ankara D›flkap› Children’s Diseases, Hematology and Oncology
Education and Research Hospital, Ankara

Department of 4Gastroenterology, Ankara Lokman Hekim Hospital, Ankara

Safra kesesi polipleri, safra kesesinin tümör veya tümör benzeri ç›k›nt›lar›d›r. Çocukluk ça¤›nda nadir görülürler. Klasik olarak bi-
linen risk s›n›r› olan 10 mm, çocuklarda nediren geçerlidir. Takipte tercih edilmesi gereken yöntem ultrasonografidir ve nadiren bü-
yüme veya malign de¤iflim gösterir. Burada hiçbirinde genetik risk faktörü bulunmayan 6 çocukluk ça¤› safra kesesi polibi vakas›-
n› sunuyoruz. Takipte, 4’ünde s›k›nt› olmazken, 2’sine cerrahi uygulanm›fl, hiçbirinde de neoplazi bulunmam›flt›r. Takipte bak›c›lar
aras›nda oluflabilecek farklar›n önlenmesi için hastalar› hep ayn› tecrübeli radyolog izlemelidir. Cerrahi karar› verirkenki s›n›r, ge-
netik risk faktörü (metakromatik lökodistrofi, pankreatiko – bilier kanal anormallikleri, akondroplazi, Peutz – Jeghers sendromu)
veya efllik eden safra tafll› olgularda 10 mm ve di¤er olgularda 15 mm olarak al›n›rsa, gereksiz cerrahi giriflimler önlenmifl olur.

Anahtar kelimeler: Safra kesesi polibi, çocuk, tedavi, bak›c›lararas› varyasyon, ultrasonografi

Gallbladder polyps are tumors or tumor-like protrusions of the gallbladder. They are rarely seen in the pediatric age. Most impor-
tant issue about these mostly incidental lesions is the risk of malignant transformation. Size more than 10 mm is the classical cut-
off for determining this risk, but it is rarely valid in children. Ultrasonography is the method of choice for follow-up, but it rarely
demonstrates change of size or malignant transformation. Hereby, we report 6 cases of childhood gallbladder polyps, none of which
had a genetic risk factor. Follow-up was uneventful in 4 of them. Two patients had undergone surgery, but none of the lesions were
neoplastic. In the follow-up, a single experienced radiologist should handle the patient, in order to prevent inter–observer variation.
The cut–off size for deciding surgery should be 10 mm for those cases with genetic background creating malignancy risk (metachro-
matic leukodystrophy, pancreaticobiliary duct abnormalities, achondroplasia, Peutz–Jeghers syndrome) or with accompanying cho-
lelithiasis, and 15 mm for those without any risk factors to prevent any unnecessary operations.   
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Nadir bir durum olan; çocukluk ça¤› safra kesesi poliplerinin tedavisinde
cerrahi karar› ve ultrasonografinin rolü



the polyp in some elegant studies performed in the
adult age group. The cut-off size is suggested to be
10 mm in most studies and 15 mm according to so-
me other studies (7, 8). Some co–factors such as ol-
der age (>65), presence of gallstones, male gender,
and presence of diabetes mellitus further increase
the risk. 

Principal problem arises in the gold standard met-
hod of diagnosis and follow-up, which is ultraso-
und (US) (9). After the rapid developments in the
US technology and wide availability, many asym-
ptomatic lesions like GPs are incidentally detected
in daily routine. It is advantageous over the other
diagnostic modalities (i.e. magnetic resonance
imaging and computed tomography) because it is
easy to perform, with no radiation exposure, and
less need for patient compliance. On the other
hand, there is a well-known, significant risk of in-
tra-observer as well as inter-observer variations
(10, 11). This can be particularly important in the
pediatric age group. In this age group, the second
problem is taking decision about the management
of an asymptomatic child with an incidental GP
and concerned parents. 

This is the report of the prospective follow-up of 6
children with asymptomatic GPs, diagnosed by ab-
dominal US examination, and the review of the li-
terature about this clinical entity rarely reported
in pediatric population. The purpose of this review
was to describe the shortcomings of US and the ro-
le of surgery in the management of such cases. 

CASE REPORTS

Case 1

A 17-year-old female patient presented with a 3-
day history of right lower quadrant abdominal pa-
in. Physical examination only revealed mild right
lower quadrant tenderness. Her growth and deve-
lopment was normal, without any signs of a gene-
tic syndrome. Presumptive diagnoses were appen-
dicitis, mesenteric lymphadenitis, and ovarian
cyst. All laboratory results were normal. Abdomi-
nal US showed minimal amount of free fluid in the
right paraovarian region, but no ovarian cyst, inf-
lamed appendix, or lymphadenitis. US also revea-
led a 7 mm non-mobile mass that was adherent to
the gallbladder wall. There was neither evidence
of wall thickening nor dilatation of the common bi-
le duct or intrahepatic biliary vessels. The conditi-
on was resolved with supportive care. The abdomi-
nal US at 8, 24, and 48 weeks after the initial pre-
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sentation, again revealed the polyp with no chan-
ges in the diameter, shape, location, and echogeni-
city. Two years after the follow-up, surgeons deci-
ded to operate the patient. Results revealed cho-
lesterol polyp.

Case 2

A 10-year-old boy was admitted to the hospital
with recurrent abdominal pain. This patient was
followed up for two years due to GPs. In physical
examination, there were no localizing signs of inf-
lammation. His growth and development were
normal. Laboratory tests were normal, except for
the serum alkaline phosphatase (ALP) level of 639
IU/L (Normal=0-400 IU/L). ALP level was initially
detected to be high 2 years ago (640-642 IU/L in
1-year intervals). US scan revealed multiple,
small (maximum diameter, 5 mm), non-mobile, ec-
hogenic polyps that were adherent to the gallblad-
der wall, without acoustic shadow. 6 months later,
gallbladder was reported to be normal on US scan
of abdomen. Further US scans performed, by the
same radiologist 1, 4, 6, 12, 18, 24, and 30 months
later showed no changes in the appearance and si-
ze of the polyps. During the follow-up, 3 different
experienced pediatric radiologists measured 3 dif-
ferent sizes of the biggest polyp as 3 mm, 3.5 mm,
4 mm each 3 months apart from each other. 

Case 3

A 15-year-old girl was admitted to the hospital
with slight epigastric pain and discomfort. Physi-
cal examination and blood tests were all normal
except for a single 3.7 mm polyp in the gallbladder
visualized on US. The patient was followed for 14
months, and no increase in the size or character of
the polyp has been detected. 

Case 4

A 17-year-old boy was admitted to the hospital
with postprandial dyspeptic complaints. Physical
examination and laboratory investigation revea-
led nothing but a 9 mm solitary polyp with irregu-
lar surface in the gallbladder detected by US. The-
re were neither signs of thickening in the adjacent
wall nor any stone in the lumen. The patient did
not have any signs of a genetic syndrome. 3
months later, the US done by another radiologist
revealed the size to be 10 mm, which is the cut-off
value to recommend surgery for the adults. In the
control performed by the initial radiologist did not
show a change in size, so the boy has been followed
for 15 months with stabile GP dimensions.  



Case 5

A 16-year-old girl was admitted to the hospital
with right upper quadrant pain. US examination
revealed a GP with a diameter of 6 mm (Figure 1).
The patient was completely asymptomatic, witho-
ut any co–morbidity. Although the indication was
not so clear, she was performed laparoscopic cho-
lecystectomy (Figure 2). Pathological examination
showed cholesterol polyp, without any signs of
pre–malignant condition (Figure 3).

Case 6

A 15-year-old girl attended the hospital with mild
epigastric discomfort. Routine blood tests were
normal. US examination showed a polyp of 5 mm
in diameter, which did not change in size at 1-ye-
ar follow-up 

DISCUSSION 

Polypoid lesions of the gallbladder are classified
into two groups as, neoplastic and non-neoplastic.
Among all GPs, 95% are non-neoplastic. Most
common non-neoplastic polyps are cholesterol
polyps comprising 60% of all GPs, which are most-
ly less than 10 mm in diameter. Adenomyomato-
sis, inflammatory polyps, adenomas, leiomyomas,
lipomas, neurofibromas, carcinoids, adenomatous
or adenomyomatous hyperplasias, and heterotopi-
as are the known types of polyps (12).

Known risk factors for polyp development and ma-
lignant transformation are obesity, glucose intole-
rance, male gender, cholelithiasis, and hereditary
polyposis syndromes (13). All the information re-
garding the GPs is coming from adult studies. Mo-
reover, there is a lack of consensus among the aut-
hors, even in the adult patients. Most of the aut-
hors recommend to perform cholecystectomy when
the polyp(s) reach to a size more than 10 mm, whe-
reas some recent evidence revealed that in cases
without co–existing risk factors (e.g. old age (≥65
y) and diabetes mellitus), surgery can be delayed
until the polyp size is more than 15 mm (7). Ne-
arly none of the patients in the pediatric age gro-
up have these risk factors. In the 17 cases repor-
ted up till now, the lesion diameter ranged betwe-
en 2 and 20 mm, most of them being below 10 mm
and only 2 of which were larger than 15 mm.  

US is the method of choice in diagnosis and follow-
up of GPs, having remarkable sensitivity (93%)
and specificity (95.8%) (8). On the other hand, it
has several short-comings. First of all, benign-ma-
lignant discrimination is quite difficult. Several
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FFiigguurree  11..  A single 6 mm polyp seen at the gallbladder corpus.

FFiigguurree  22..  Gross macroscopic view of the same polyp at the sur-
gical specimen.

FFiigguurree  33..  Microscopic view of the cholesterol polyp with H&E
stain (x100). 



findings are related to neoplastic change. Choles-
terol polyps usually but not always have stalks, on
the contrary to sessile adenomas. Large number of
polyps is a property of cholesterol polyps, and size
more than 10 mm, concurrent gallbladder wall
thickness, and presence of stone increase the risk
of malignancy, thus the lesions should be operated
(14). 

Further problem due to the technical difficulty of
US is high rates of false positivity, creating the is-
sue of unnecessary operations. Among 213 cases
with GPs, 83% of those below 5 mm, 70% of those
between 6-10 mm, and even 23% of those larger
than 21 mm, no polyp was seen in the pathology
specimen (15). According to the same study, polyp
size >9 mm, age >52 years, invasion at the liver in-
terface in US, and wall thickening >5 mm, especi-
ally in the presence of gallstones, are determined
to be the factors raising the suspicion of malig-
nancy. This phenomenon is most probably due to
the dissolution of cholesterol polyps impacted to
the gallbladder wall during tissue processing at
the pathology department (16). Endoscopic US can
be the method of choice in large polyps (>6 mm) to
evaluate thoroughly for the malignancy risk (12).

Furthermore, in children, US by itself can be a
scary movie with a dark room and a white shirt
doctor that is the symbol of pain and suffering,
using a strange television to see his inside! They
tend not to cooperate, and their anxious parents
do not ease the situation. This of course creates
the problem of non–cooperation, making hard to
see the polyp thus being a big challenge for the ra-
diologist. This is why, we suggest that an experi-
enced pediatric radiologist should perform the
examination and continue the follow-up, introdu-
cing himself to the patient, which increases the co-
operation. 

In the follow-up of such polyps, Roland and colle-
agues found that there was no change in 100 ca-
ses, decrease in 5, disappear in 15, and increase in
size in only 8 cases out of 203 (9). In the 13 cases
that had been operated, none showed malignant
transformation. Frequency of gallbladder cancer,
which is the main reason of fear, is very low (1-2.5
per 100.000 in the USA), and almost none of the
cases arose from an underlying GP (16). US follow-
up of GPs creates an anxiety to the patient and a
seemingly unnecessary high economic burden over
the health care system. That is why most of the
authors do not recommend following of the GPs
less than 6-10 mm (9, 17, 18). Up till now, only ne-
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arly 30 cases of gallbladder adenoma in a polyp
less than 10 mm of diameter have been reported in
the literature (19, 20). This is another evidence
supporting the necessity for follow-up in these ca-
ses. In our group of patients, neither of them had
change in polyp size during up to 30 months of fol-
low-up. 

In the Evaluation of the Childhood Cases

There are only 17 child age cases between 4-16
years of age reported in the English literature
(M/F=8/9) in case reports (6, 13, 21-29). Four of
them were with Peutz-Jeghers syndrome, 6 had
metachromatic leukodystrophy, 2 were papilloma,
2 were hyperplastic polyps (with pancreaticobili-
ary maljunction), 2 were gastric heterotrophy, and
2 had cholesterol polyps (13). Most of the cases we-
re admitted to the hospital with complaints of ab-
dominal pain, nausea, and vomiting. They were
either followed conservatively or operated, taking
into account the cut-off size in the adult age group,
i.e. 10 mm (6, 13, 22, 26, 30). However, there are
only 10 cases of gallbladder malignancy in the pe-
diatric literature. 

Beck et al. claimed that the risk factors shown for
the adult age group can be used for children as
well, plus in the presence of accompanying metac-
hromatic leukodystrophy, pancreaticobiliary duct
abnormalities (maljunction), achondroplasia, Pe-
utz-Jeghers syndrome, operation should be the
method of choice (13). Likewise, Stringer recom-
mended follow-up if asymptomatic, no co–morbidi-
ties as mentioned above, and less than 10 mm in
size (6). Many authors do recommend the follow-
up in appropriate circumstances (22, 26, 29, 30).
At least 2 separate examinations are required for
confirmation of the diagnosis, according to Strin-
ger. Because US is an operator-dependent proce-
dure, different radiologist yielded different results
in his study. When the initial operator did the con-
trol, there was no significant change in the size of
the polyp. He suggests that the follow-up should
be performed by the same operator when possible.
In the second case presented here also, size erro-
neously would have been detected to be progressi-
vely getting bigger due to this inter-observer vari-
ation. This is also in line with the knowledge that
there is a significant inter–observer variation in
the nature of US (6, 10, 11). Follow-up by the sa-
me experienced radiologist would prevent unne-
cessary operations that could create many prob-
lems, in the long expected life of the child patients. 
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The main risk factors of the gallbladder malig-
nancy are demonstrated as polyp size >10-15 mm,
age >50-65 years, presence of diabetes, and gall-
stones. None of these are typical or possible for the
pediatric age group. So, we suggest that GP witho-
ut the specific congenital, or genetic co-morbiditi-
es like metachromatic leukodystrophy, pancreati-
cobiliary maljunction, achondroplasia, and Peutz-
Jeghers syndrome should be followed using US
performed by the same experienced radiologist.

More evidence should be available in order to ar-
range a proper management algorithm. The cut-
off size for deciding surgery should be 10 mm for
those cases with genetic background creating ma-
lignancy risk (metachromatic leukodystrophy,
pancreaticobiliary duct abnormalities, achondrop-
lasia, Peutz-Jeghers syndrome) or with accompan-
ying cholelithiasis, and 15 mm for those without
any risk factors to prevent any unnecessary opera-
tions. 

REFERENCES
1. Myers RP, Shaffer EA, Beck PL. Gallbladder polyps: epide-

miology, natural history and management. Can J Gastro-
enterol  2002; 16:187-94.

2. Jørgensen T, Jensen KH. Polyps in the gallbladder. A pre-
valence study. Scand J Gastroenterol 1990; 25:281-6.

3. Segawa K, Arisawa T, Niwa Y, et al. Prevalence of gallblad-
der polyps among apparently healthy Japanese: ultraso-
nographic study. Am J Gastroenterol 1992; 87:630-3. 

4. Kratzer W, Haenle MM, Voegtle A, et al. Ultrasonographi-
cally detected gallbladder polyps: a reason for concern? A
seven-year follow-up study. BMC Gastroenterol 2008; 8:41. 

5. Inui K, Yoshino J, Miyoshi H. Diagnosis of gallbladder tu-
mors. Intern Med 2011; 50:1133-6. 

6. Stringer MD, Ceylan H, Ward K, Wyatt JI. Gallbladder
polyps in children--classification and management. J Pedi-
atr Surg 2003; 38:1680-4.

7. Cha BH, Hwang JH, et al. Pre-operative factors that can
predict neoplastic polypoid lesions of the gallbladder.
World J Gastroenterol 2011; 17:2216-22. 

8. Matos AS, Baptista HN, Pinheiro C, Martinho F. Gallblad-
der polyps: how should they be treated and when? Rev As-
soc Med Bras 2010; 56:318-21. 

9. Pedersen MR, Dam C, Rafaelsen SR. Ultrasound follow-up
for gallbladder polyps less than 6 mm may not be neces-
sary. Dan Med J 2012; 59:A4503.

10. Festi D, Lalloni L, Taroni F, et al. Inter and intra-observer
variation in ultrasonographic detection of gallstones: the
Multicenter Italian study on epidemiology of cholelithiasis
(M.I.COL.). Eur J Epidemiol 1989; 5:51-7.

11. Grantcharov TP, Rasti Z, Rossen B, et al. Interobserver ag-
reement in ultrasound examination of the biliary tract. Ac-
ta Radiol 2002; 43:77-9.

12. Gallahan WC, Conway JD. Diagnosis and management of
gallbladder polyps. Gastroenterol Clin North Am 2010;
39:359-67. 

13. Beck PL, Shaffer EA, Gall DG, Sherman PM. The natural
history and significance of ultrasonographically defined
polypoid lesions of the gallbladder in children. J Pediatr
Surg 2007; 42:1907-12.

14. Tomicí DV, Markoviç AR, Alempijeviç TM, et al. Ultrasound
diagnosis of gallbladder polyps. Acta Chir Iugosl 2011;
58:31-5.

15. Konstantinidis IT, Bajpai S, Kambadakone AR, et al. Gall-
bladder lesions identified on ultrasound. Lessons from the
last 10 years. J Gastrointest Surg 2012; 16:549-53.

16. Randi G, Franceschi S, La Vecchia C. Gallbladder cancer
worldwide: geographical distribution and risk factors. Int J
Cancer 2006; 118:1591-602.

17. Andrén-Sandberg A. Diagnosis and management of gall-
bladder polyps. N Am J Med Sci 2012; 4:203-11.

18. Corwin MT, Siewert B, Sheiman RG, Kane RA. Inciden-
tally detected gallbladder polyps: is follow-up necessary?--
Long-term clinical and US analysis of 346 patients. Radio-
logy 2011; 258:277-82.

19. Csendes A, Burgos AM, Csendes P, et al. Late follow-up of
polypoid lesions of the gallbladder smaller than 10 mm.
Ann Surg 2001; 234:657-60.

20. Park KW, Kim SH, Choi SH, Lee WJ. Differentiation of
nonneoplastic and neoplastic gallbladder polyps 1 cm or
bigger with multi-detector row computed tomography. J
Comput Assist Tomogr 2010; 34:135-9.

21. Barzilai M, Lerner A. Gallbladder polyps in children: a ra-
re condition. Pediatr Radiol 1997; 27:54-6.

22. Kikiros C, Arunachalam P, Lam MH. Adenomatous
hyperplastic polyp of the gall bladder associated with cho-
lelithiasis in a child. Pediatr Surg Int 2003; 19:118-9.

23. Leyman P, Saint-Marc O, Hannoun L, Parc R. Heterotopic
gastric mucosa presenting as gallbladder polyps. Acta Chir
Belg 1996; 96:128-9.

24. Mogilner JG, Dharan M, Siplovich L. Adenoma of the gall-
bladder in childhood. J Pediatr Surg 1991; 26:223-4.

25. Mullick S, Gothi R, Mukerjee A. Case report: papillary ade-
noma of the gall-bladder in a child of 9 years. Clin Radiol
1993; 47:432-3.

26. Ochiai M, Funabiki T, Marugami Y, et al. Hyperplastic
polyp of the gallbladder in a child. J Hepatobiliary Pancre-
at Surg 2000; 7:448-51.

27. Schimpl G, Schaffler G, Sorantin E, et al. Polypoid gastric
heterotopia in the gallbladder: clinicopathological findings
and review of the literature. J Pediatr Gastroenterol Nutr
1994; 19:129-31.

28. Sirinelli D, Vanthournout I, Robert M, et al. Ultrasound di-
agnosis of gallbladder papilloma in childhood. Pediatr Ra-
diol 1989; 19:203.

29. Stringel G, Beneck D, Bostwick HE. Polypoid lesions of the
gallbladder in children. JSLS 1997; 1:247-9.

30. Okada T, Sasaki F, Honda S, et al. Hyperplastic polyp of
the gallbladder associated with pancreaticobiliary maljunc-
tion in a 9-year-old girl. Pediatr Surg Int 2009; 25:999-
1002. 



<<
  /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


