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Abstract

Background: Cholecystectomy, gold standard treatment for gallbladder lithiasis, is closely associated with
increased bile reflux into the stomach as amply demonstrated by experimental studies. The high prevalence of
gallstones in the population and the consequent widespread use of surgical removal of the gallbladder require an
assessment of the relationship between cholecystectomy and gastric mucosal disorders.
Morphological evaluations performed on serial pre and post – surgical biopsies have provided new acquisitions
about gastric damage induced by bile in the organ.

Methods: 62 elderly patients with gallstone related disease were recruited in a 30 months period. All patients were
subjected to the most appropriate treatment (Laparoscopic cholecystectomy). The subjects had a pre-surgical
evaluation with:
• dyspeptic symptoms questionnaire,
• gastric endoscopy with body, antrum, and fundus random biopsies,
• histo-pathological analysis of samples and elaboration of bile reflux index (BRI).
The same evaluation was repeated at a 6 months follow-up.

Results: In our series the duodeno-gastric reflux and the consensual biliary gastritis, assessed histologically with the
BRI, was found in 58% of the patients after 6 months from cholecystectomy. The demonstrated bile reflux had no
effect on H. pylori’s gastric colonization nor on the induction of gastric precancerous lesions.

Conclusions: Cholecystectomy, gold standard treatment for gallstone-related diseases, is practiced in a high
percentage of patients with this condition. Such procedure, considered by many harmless, was, in our study,
associated with a significant risk of developing biliary gastritis after 6 months during the postoperative period.
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Background
A thorough review of literature has shown that chole-
cystectomy is accompanied, in the years following sur-
gery, by an increase in duodenal-gastric reflux (DGR)
[1-3], however, there is only partial data on the inci-
dence of bile reflux gastritis in patients undergoing
cholecystectomy [4-7].
Numerous studies have also shown an association

between cholecystectomy and gastric cancer [8-12]; the
increased bile reflux may be a determining factor, if this
risk was confirmed.
It is common, in patients who undergo cholecystectomy,

to observe a persistence of upper abdominal symptoms
often labeled as post-cholecystectomy syndrome [3,13-17];
these symptoms are likely related to a post-surgical duode-
nal-gastric reflux.
There are still conflicting reports on the possible

effects of duodenal-gastric reflux on Helicobacter
pylori’s gastric infection.
We therefore decided to perform a prospective study on

elderly patients which refer to our general surgery depart-
ment in order to evaluate whether cholecystectomy
increases the risk of gastritis, induces the onset of dyspep-
tic symptoms, alters the incidence of H. pylori infection or
increases the risk of gastric cancer.

Methods
The primary objective of our study was to evaluate the
incidence of postoperative biliary gastritis through the pro-
spective evaluation of patients with symptomatic gallblad-
der lithiasis treated with laparoscopic cholecystectomy.
Among the secondary objectives were:
- Assessment of changes in prevalence of H. pylori

gastritis resulting from the eventual bile reflux gastritis
- Assessment of the presence of lesions, in the follow-

up, considered as risk factors for gastric cancer
The study was carried out with the following modalities:
1) recruitment of elderly patients (over 70) with symp-

tomatic gallstones and ultrasound documentation of the
stones for which there was indication for cholecystect-
omy and who gave informed consent for the study
participation.
2) exclusion of all patients exposed to other risk fac-

tors such as NSAIDs or alcohol who are able to deter-
mine gastric symptoms and / or reactive gastritis.
3) pre-surgical evaluation:
• dyspeptic symptoms questionnaire subministration

(Table 1),
• gastric endoscopy in order to assess the absence of

macroscopically visible lesions and to provide multiple
biopsies of the gastric antrum, body and fundus,
• histo-pathological analysis of samples and elabora-

tion of bile reflux index (BRI). This index is elaborated
grading the following four histological parameters on a

scale from 0 to 3: lamina propria edema (Oed), chronic
inflammation (CI), intestinal metaplasia (IM), Helicobac-
ter pylori colonization density (Hp). Subsequently the
following formula is applied to obtain the BRI:(7xOed)
+ (3xIM) + (4xCI) - (6xHp).
A value of BRI equal to or greater than 14 is indica-

tive of reflux gastritis and if used as a single diagnostic
investigation for pathological DGR has a sensitivity of
70% and a specificity of ‘85% to detect a bile level > 1.00
mmol / L in the stomach (upper limit of physiological
bile reflux) [18-20]. Patients that may be positive for H.
pylori should not perform eradication therapy at least
until the first follow-up at 6 months.
4) laparoscopic cholecystectomy.
5) clinical reassessment of patients at 6 months post-

operatively with the dyspeptic symptoms questionnaire
and new endoscopy for BRI score evaluation.
6) Comparison of clinical and histopathological data

obtained during pre-surgical phase and during follow-up
at 6 months.
The study has provided so far, since January 2010, the

enrollment of 62 patients. Of these, 31 completed the
follow-up to 6 months, 19 were lost at follow-up, 12
patients have yet to complete the follow-up. Nineteen of
62 patients (30.64%) did not return for the post-opera-
tive follow-up ,maybe for the scant willingness to
undergo an invasive follow-up endoscopy, especially if
the purpose is the finding of a bile reflux gastritis, a
condition that can occur without symptoms and who’s
long term risks are unknown. Patients who did not
undergo the postoperative examination were excluded
from the study.

Results and discussion
Of the 31 patients who completed follow-up (50%), 13
were men and 18 women. The age was between 70 and
85 years with an overall mean age of 74.86. The age
range in the male group was between 71 and 85 years
with a mean age of 75.09 years. In female subjects the
minimum age was 70 years and the maximum age was
80 years, with an average of 74.70 years.

Table 1 Dyspeptic symptoms questionnaire

Symptom Pre-operative
score(0-3)

Post-operative
score(0-3)

Epigastric pain

Nausea

Bilious vomiting

Upper abdominal quadrant swelling

Post-prandial fullness

Heartburn

Frequent belching
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The clinical evaluation showed, in pre-operative phase,
in all cases, the presence of dyspeptic symptoms. How-
ever we must remember that symptoms such as upper
abdominal pain, nausea and bilious vomiting are also
attributable to episodes of “biliary colic” related to the
gallstone disease.
However, it results difficult to attach any dyspeptic

symptom found to a possible pathological DGR present
in the pre-surgical phase and to its associated morpho-
logical changes cause in 23 of 31 examined subjects a
coexisting H. pylori infection could have been responsi-
ble for similar symptoms.
The persistence in some subjects (13 of total 31 exam-

ined), after surgical removal of the gallbladder, of the pre-
vious symptoms could, on the other hand, be related to
the onset of a pathological DGR and the associated mor-
phological changes. However, resulting the H.pylori infec-
tion prevalence unchanged , it remains difficult, based on
clinical observations, to attribute these symptoms solely to
DGR. Final results would require assessments of groups of
subjects negative for Helicobacter pylori infection that we
have chosen not to follow exclusively to evaluate the in
vivo effect of bile acid levels on the H. pylori infection in
subjects after cholecystectomy.
Preoperative histo-pathological findings showed the

following:
Of the 31 patients examined 23 were positive for Helico-

bacter pylori infection in pre-operative and in all these
subjects the antrum was always affected alone or in the
context of a pan-gastritis. The infection was associated
with morphological features of a mild or moderate chronic
gastritis.
In all studied subjects , even in H. pylori negative areas,

chronic inflammatory changes were highlighted; such
thing could be explained by an abnormal duodenal-gastric
reflux related to the gallbladder exclusion operated by
lithiasis. In 8 cases these modifications were such that,
also pre-operatively, in one or more portions of the sto-
mach, the BRI exceeded the threshold value of 14.
Since the calculation of the BRI gives a different

weight to the various evaluated morphological entities
and in particular requires the subtraction of the density
of Helicobacter pylori colonization in order to detect the
presence of chronic inflammation related to duodenal-
gastric reflux, it is easy to understand that, although
there is an antrum-body-fundus gradient for the damage
caused by DGR, because the antrum is the most com-
mon site of bacterial colonization, the average BRI value
calculated in this site is going to be lower than that of
the body and of the fundus (Table 2).
In the post-operative phase at 6 months there is an

increase of the mean values of BRI in all patients and in
all portions of the stomach, while the incidence of Heli-
cobacter pylori results unchanged (Table 3 and 4).

As a result,the number of individuals with one or
more locations with a BRI value > 14 increases from 8
subjects in the preoperative phase to 18 patients in the
postoperative one.
This data was statistically tested in order to demonstrate

the existence of an association between the surgical
removal of the gallbladder and the occurrence of bile
reflux gastritis. In first instance we organized a table for
observed frequencies (Table 5). Using the c2 test we com-
pared the observed frequencies with the expected ones if
the two conditions in question were independent.
The value of the c2 obtained from processing our

data, with one degree of freedom, is 5.365 with a
p value of 0.0205, and since the critical value of c2 for
one degree of freedom and with a probability of 5% is 3,
84 is possible to establish with this level of security the
existence of an association between cholecystectomy
and the onset of biliary gastritis.
In our sample there was no finding of intestinal metapla-

sia in either preoperative or postoperative phase. This
result is consistent with the theory that intestinal metapla-
sia, although a precancerous lesion, requires a longer time
(more than six months) to develop.

Conclusions
Cholecystectomy, gold standard treatment for gallstone-
related diseases, is practiced in a high percentage of
patients with this condition. Such procedure, considered
by many harmless, was, in our study, associated with a
significant risk of developing biliary gastritis after 6
months during the postoperative period. This occurrence
was found in our series in 58% of patients who under-
went cholecystectomy (Fig. 1). However, the presence of
symptoms in post-operative timing does not reflect the
histological findings in these same patients: while, in fact,
a positive histological BRI was found in 58% of patients
after cholecystectomy, clinical symptoms were found in
41.9% of them .In addition these symptoms could also be
related to the persistence of H. pylori infection.

Table 2 Pre-operative BRI values.

BRI mean value SD

Antrum 8.5 5.2

Body 10.69 7.06

Fondus 10.15 6.33

Table 3 Post-operative BRI values.

BRI mean value SD

Antrum 15.82 7.83

Body 17.24 7.72

Fondus 16.93 7.48
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Infection by H. pylori detected preoperatively in 23 of 31
patients resulted unchanged at the 6 months post-opera-
tive follow-up. In our series the duodeno-gastric reflux,
assessed histologically with the BRI in 58% of the patients
after cholecystectomy, seems to have no effect or, at least,
no ability to eradicate H. pylori from the gastric mucosa.
Although in our series we have not found the pre-

sence of intestinal metaplasia of the gastric mucosa in
any of the postoperative samples, studies such as the
Swedish study [12] are only partially refuted, and associ-
ate cholecystectomy with an increased incidence of gas-
tric cancer, potentially attributable to chronic
inflammatory insults such as bile reflux gastritis; this
condition is all but uncommon in our series of patients
who undergo cholecystectomy.
Although these findings remain to be confirmed on a

wider coverage, pending further clarification, a clinical
and endoscopic follow-up in relation to the suspected
potential transformation is recommended in patients
who undergo cholecystectomy and in which a chronic
bile reflux gastritis is diagnosed. We planned, therefore,
to continue our experimental investigation for the next
three years, aiming to gather a wider sample of indivi-
duals in order to draw further conclusions.
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BRI: Bile Reflux Index; DGR: duodenal-gastric reflux.

Acknowledgements
This article has been published as part of BMC Surgery Volume 12 Supplement 1,
2012: Selected articles from the XXV National Congress of the Italian Society of
Geriatric Surgery. The full contents of the supplement are available online at
http://www.biomedcentral.com/bmcsurg/supplements/12/S1.

Author details
1Department of General, Geriatric, Oncologic Surgery and Advanced
Technologies, University “Federico II” of Naples, Via Pansini, 5 - 80131 –
Naples, Italy. 2Department of Surgical and Gastroenterological Sciences,
Padova University Hospital, Italy Via Giustiniani n.2, 35126 Padova, Italy.

Authors’ contributions
FG, AG, AC, AF, AB, MBC, FT, GM:acquisition of data, drafting the manuscript,
given final approval of the version to be published, GA,BA: conception and
design, interpretation of data, given final approval of the version to be
published, FC: acquisition of data, drafting the manuscript, given final
approval of the version to be published.

Competing interests
The authors declare that they have no competing interests.

Published: 15 November 2012

References
1. Svennson JO, Gelin J, Svanvik : Gallstones, cholecystectomy and

duodenogastric reflux of bile acid. Scand J Gastroenterol 1986, 21:181-7.
2. Chen MF, Wang Cs: A prospective study of the effect of cholecystectomy

on duodenogastric reflux in humans using 24h gastric hydrogen
monitoring. Surg Gynecol Obstet 1992, 175:52-56, Stefănescu G, Bălan G,
Stanciu C The relationship between bile reflux and symptoms in patients
with gallstones before and after cholecystectomy. Rev Med ChirSoc Med
Nat Iasi 2009,113(3):698-703.

3. Wilson P, Jamieson JR, Hinder RA, Anselmino M, Perdikis G, Ueda RK,
DeMeester TR: Pathologic duodenogastric reflux associated with
persistence of symptoms after cholecystectomy. Surgery 1995, 117:421-428.

4. Lo Russo D, Pezzola F, Cavallini A, Messa C, Giorgio P, Caruso ML, Piccioli E,
Guerra V, Misciagna G: A prospective study on duodenogastric reflux and
on histological changes in gastric mucosa after cholecystectomy.
Gastroenterol Clin Biol 1992, 16:328-333.

5. Lo Russo D, Pezzola F, Linsalata M, Caruso ML, Giorgio P, Guerra V,
Misciagna G, Piccioli E, Di Leo A: Duodenogastric reflux, histology and cell
proliferation of the gastric mucosa bifore and six months after
cholecystectomy. Acta Gastro-enterologica Belgica 1995, LVIII.

6. Santarelli L, Gabrielli M, Candelli M, Cremonimi F, Nista EC, Cammarota G,
et al: Post-cholecystectomy alkaline reactive gastritis: a randomized trial
comparing sucralfate versus rabeprazole or no treatment. Eur J
Gastroenterol Hepatol 2003, 15:975-979.

7. Kuran S, Parlak E, Aydog G, Kacar S, Sasmaz N, Ozden A, Sahin B: Bile reflux
index after therapeutic biliary procedures. BMC Gastroenterol 2008, 11:8-4.

8. Miwa K, Hattori T, Miyazaki I: Duodenogastric reflux and foregut
carcinogenesis. Cancer 1995, 75:1426-1432.

9. Freedman J, Lagergren J, Bergström R, Näslund E, Nyrén O:
Cholecystectomy, peptic ulcer disease and the risk of adenocarcinoma
of the oesophagus and gastric cardia. Br J Surg 2000, 87(8):1087-93.

10. Gustavsson S, Adami HO, Meirik O, Nyrén O, Krusemo UB: Cholecystectomy
as a risk factor for gastric cancer. A cohort study. Dig Dis Sci 1984,
29(2):116-20.

11. Guida F, Antonino A, Conte P, Formisano G, Esposito D, Bencivenga M,
Aprea G, Amato B, Avallone U, Persico G: Gastric cancer in elderly: clinico-
pathological features and surgical treatment. BMC Geriatrics 2009,
9(suppl):A66.

12. Fall K, et al: Risk for gastric cancer after cholecystectomy. Am J
Gastroenterol 2007, 102:1180-4.

13. Wilson P, Jamieson JR, Hinder RA, Anselmino M, Perdikis G, Ueda RK,
DeMeester TR: Pathologic duodenogastric reflux associated with
persistence of symptoms after cholecystectomy. Surgery 1995,
117(4):421-8.

14. Tamhankar AP, Mazari F, Olubaniyi J, Everitt N, Ravi K: Postoperative
Symptoms, after-care, and return to routine activity after laparoscopic
cholecystectomy. JSLS 2010, 14(4):484-9.

Table 4 H. pylori positivity in pre e post-operative phase

H. pylori - H.pylori +

Pre-operative 8 23

Post-operative 8 23

Table 5 Observed frequencies

BRI < 14 BRI > 14

Pre-operative 23 8

Post-operative 13 18

Figure 1 BRI positive patients in pre- and post-operative phase

Aprea et al. BMC Surgery 2012, 12(Suppl 1):S5
http://www.biomedcentral.com/1471-2482/12/S1/S5

Page 4 of 5

http://www.biomedcentral.com/bmcsurg/supplements/12/S1
http://www.ncbi.nlm.nih.gov/pubmed/3715386?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/3715386?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1621200?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1621200?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1621200?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7716724?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7716724?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1397852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1397852?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7604668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7604668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7604668?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12923369?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12923369?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18267026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18267026?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7889469?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7889469?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10931056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10931056?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6697851?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6697851?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17355416?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7716724?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7716724?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21605508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21605508?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21605508?dopt=Abstract


15. Jaunoo SS, Mohandas S, Almond LM: Postcholecystectomy syndrome
(PCS). Int J Surg 2010, 8(1):15-7.

16. Farsakh A, Stietieh M, Farsakh FA: The postcholecystectomy syndrome.
A role for duodenogastric reflux. J ClinGastroenterol 1996, 22:197-201.

17. Aprea G, Coppola Bottazzi E, Guida F, Masone S, Persico G:
Laparoendoscopic single site (LESS) versus classic video-laparoscopic
cholecystectomy: a randomized prospective study. J Surg Res 2011,
166(2):e109-12.

18. Dixon MF, Mapstone NP, Neville PM, Moayyedi P, Axon AT: Bile reflux
gastritis and intestinal metaplasia at the cardia. Gut 2002, 51(3):351-5.

19. Zullo A, Rinaldi V, Hassan C, Lauria V, Attili AF: Gastric pathology in
cholecystectomy patients: role of Helicobacter pylori and bile reflux.
J Clin Gastroenterol 1998, 27(4):335-8.

20. Mathai E, Arora A, Cafferkey M, Keane CT, O’Morrain C: The effect of bile
acid on growth and adherence of Helicobacter Pylori. Aliment Pharmacol
Ther 1991, 5:653-658.

doi:10.1186/1471-2482-12-S1-S5
Cite this article as: Aprea et al.: Morpho-functional gastric pre-and post-
operative changes in elderly patients undergoing laparoscopic
cholecystectomy for gallstone related disease. BMC Surgery 2012
12(Suppl 1):S5.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Aprea et al. BMC Surgery 2012, 12(Suppl 1):S5
http://www.biomedcentral.com/1471-2482/12/S1/S5

Page 5 of 5

http://www.ncbi.nlm.nih.gov/pubmed/19857610?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19857610?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8724257?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8724257?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21227454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21227454?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12171955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12171955?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9855264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9855264?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1782308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1782308?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results and discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


