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Is concomitant splenectomy beneficial for the
long-term survival of patients with gastric
cancer undergoing curative gastrectomy?
A single-institution study
Hao Zhang1, Deyan Pang2, Huanming Xu3, Yuan Ren4 and Caigang Liu1*
Abstract

Background: Curative resection is the treatment of choice for gastric cancer, but it is unclear whether gastrectomy
should also include splenectomy. We retrospectively analyzed long-term survival in patients in our hospital who
underwent gastrectomy plus splenectomy (G + S) or gastrectomy alone (G-A) for gastric cancer.

Methods: We identified 214 patients who underwent surgery with curative intent between 1980 and 2003. Of
these, 100 underwent G + S, and 114 underwent G-A. The primary endpoint was 5-year overall survival (OS).

Results: Median follow-up was 18 months in patients who underwent G + S, and 26.5 months in patients who
underwent G-A. The 5-year OS rate was significantly higher in patients who underwent G-A (33.8%; 95% CI 24.2 to
43.4%) than in those who underwent G + S (28.8%; 95% CI 19.6 to 38.0%) (log-rank test, P = 0.013).

Conclusions: Splenectomy does not benefit patients undergoing gastrectomy for gastric cancer. Routine
splenectomy should be abandoned in patients undergoing radical resections for gastric cancer.
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Background
Gastric cancer remains the most common cause of
cancer-related deaths worldwide, with poor patient
prognosis and a lack of adequate treatment methods.
Although surgical resection is the primary treatment
method for gastric cancer, more extensive surgery is
accompanied by greater risks of surgery-related mor-
bidity and mortality [1]. The mortality rate for patients
undergoing gastrectomy surgery in western countries
often exceeds 5%, and may be as high as 16% [2],
although the rate in Japanese patients has been
reported as being less than 2% [3]. Moreover, the
efficacy of concomitant splenectomy remains unclear.
As our understanding of the role of the spleen in the
immunological defenses of the body and in the preven-
tion of sepsis has increased, the value of routine
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reproduction in any medium, provided the or
removal of the spleen, en bloc with the stomach, during
the course of radical, potentially curative resection for
gastric cancer has been reassessed.
In this study, we retrospectively analyzed long-term

survival data of patients who underwent gastrectomy,
with or without splenectomy, for gastric cancer at a
single institution. We found that operative complica-
tion rates were significantly higher in patients under-
going concomitant splenectomy, and it carried no
benefit to patients already undergoing gastrectomy.
Consequently, we believe, its routine use in radical
resection for gastric cancer should be abandoned.
Methods
Patients
We identified 214 patients with histologically confirmed
gastric cancer who had undergone radical surgery at the
First Affiliated Hospital of China Medical University
between 1980 and 2003, Patients were included in the
study if they: 1) had histologically confirmed gastric
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Table 1 Characteristics of patients undergoing
gastrectomy with and without splenectomy (n = 214)a

Characteristic G + S (n = 100) G-A (n = 114) P-value

Age, years 0.836

≤ 55 32 (32) 38 (33)

> 55 68 (68) 76 (67)

Sex 0.190

Men 82 (82) 85 (75)

Women 18 (18) 29 (25)

Tumor size, cm 0.393

≤ 4 23 (23) 27 (24)

5 to 6 26 (26) 21 (18)

> 6 51 (51) 66 (58)

Pathological tumor stage 0.600

T1 5 (9) 8 (9)

T2 28 (49) 45 (53)

T3 16 (28) 26 (31)

T4 8 (14) 6 (7)

Pathological nodal stage 0.153

N0 10 (15) 24 (28)

N1 20 (31) 29 (34)

N2 23 (35) 23 (27)

N3 12 (19) 9 (11)

TNM stage 0.355

IA 2 (2) 5 (4)

IB 19 (19) 23 (20)

II 18 (18) 30 (26)

IIIA 29 (29) 31 (27)

IIIB 14 (14) 14 (12)

IV 18 (18) 11 (10)

Gross type (Borrman) 0.154

I 3 (3) 2 (2)

II 20 (20) 12 (11)

III 59 (60) 66 (61)

IV 17 (17) 29 (27)

Type of gastrectomy 0.958

Total 60 (60) 68 (60)

Sub-total 40 (40) 46 (40)

Complications 24 (24) 11 (10) 0.005c

Adjunctive therapy 12 (12) 14 (12) 0.903

Abbreviations: G + S gastrectomy plus splenectomy, G-A gastrectomy alone,
TMN tumor, node, metastasis.
aData are given as n (%).
cSignificant.
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cancer; 2) had undergone curative surgery; 3) had a
complete medical record available; and 4) had never
received neoadjuvant therapies. The number of pa-
tients at every period of diagnosis and the number
treated by each surgeon were roughly equal.
All patients were followed up by mail or telephone

interviews, and the final follow-up was in December
2008. Clinical, surgical, and pathological findings at the
time of surgery and at each follow-up were collected
and recorded in the database.

Ethics approval
The study protocol was approved by the Ethics Commit-
tee of China Medical University. [The patients signed the
informed consent about operation and so on routinly, we
don’t need another consent about this study any more].

Surgical procedures and classifications of gastric cancer
All operations were performed at the First Affiliated
Hospital of China Medical University. Surgical proce-
dures and pathological assessments were standardized in
accordance with the Japanese classification of gastric
cancer [4]. All patients underwent standard total or dis-
tal sub-total gastrectomy, depending on the location and
macroscopic appearance of the primary tumor.

Endpoints and follow-up
The primary endpoint was 5-year overall survival (OS) rate.
OS was calculated from the date of surgery until the date of
death or final follow-up contact. Patients remaining alive at
the date of final follow-up were censored at that point.
Patients were followed up every 6 months for the first
5 years after surgery, and every 12 months thereafter.

Statistical analyses
OS was analyzed in all eligible patients. Survival curves
were determined by the Kaplan–Meier method, and
compared by the log-rank test. Potential prognostic factors
were entered into a Cox regression model. For univariate
analyses, prognostic factors of interest and treatment
group were deemed covariates in the Cox regression
model. Subgroups were analyzed in this model to evaluate
interactions between treatment and subgroup. All P-values
were two-sided, with P < 0.05 considered significant. All
statistical analyses were performed using SPSS software
(version 16.0; SPSS Inc., Chicago, IL, USA).

Results
Of the 214 patients who underwent gastrectomy for
gastric cancer from 1980 to 2003, 100 patients (median
age 59 years) underwent gastrectomy plus splenectomy
(G + S), while the remaining 114 (median age 55.5 years),
underwent gastrectomy alone (G-A). All patients were
followed up for at least 5 years, until December 19, 2008.
The baseline demographic and clinical characteris-
tics of the two groups were similar (Table 1). Of the
214 patients, 13 (6.1%) had early gastric cancer (EGC)
confined to the submucosa or mucosa. All patients



Table 2 Complications in patients undergoing
gastrectomy with and without splenectomy (n = 214)a

Complications G + S (n = 100) GA (n = 114)

Intestinal obstruction 1 (1) 3 (3)

Pneumonia 1 (1) 1 (1)

Abdominal abscess 7 (7) 2 (2)

Anastomotic leakage 7 (7) 0 (0)

Other 8 (8) 5 (4)

Abbreviations: G + S gastrectomy plus splenectomy, G-A gastrectomy alone.
aData are given as n (%).
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underwent curative resection. Total gastrectomy was
performed in 60 of the 100 (60%) patients who under-
went G + S, and in 68 of the 114 (60%) who underwent
G-A. Complications were more common (P = 0.005) in
the G + S group than in the gastrectomy-alone group
(Table 1; Table 2). A total of 26 patients, 12% in each
group, received adjuvant chemotherapy after surgery.
The median follow-up durations were 18 months in

the G + S group and 26.5 months in the G-A group. By
the end of follow-up, 87 of the 100 patients (87%) who
underwent G + S and 83 of the 114 (73%) who under-
went G-A had died. Kaplan-Meier analysis of OS in
Figure 1 Kaplan-Meier analysis of overall survival (OS) in patients und
gastrectomy alone. The 5-year OS rates in these two groups were 28.8%
(P = 0.013 by the log-rank test).
these two groups showed a significant between-group
difference (Figure 1). The 5-year OS rates were 33.8%
(95% CI 24.2 to 43.4%) in the G-A group and 28.8%
(95% CI 19.6 to 38.0%) in the G + S group (p = 0.013 by
the log-rank test).
The hazard ratio (HR) for death was 1.456 (95% CI

1.076 to 1.970; P = 0.015) in the G + S relative to the
G-A group (Table 3). After adjustment for nine baseline
variables (age, sex, tumor size, Borrmann type, T stage,
lymph-node stage, TNM stage, complications and type
of gastrectomy) using Cox regression analysis, the HR
was 1.777 (95% CI 1.137 to 2.777; P = 0.012) (Table 3).
As expected, multivariate analysis showed that Borrmann
type IV and advanced TNM stages were significantly as-
sociated with poor survival (Table 3).
G-A was significantly more beneficial than G + S in

men, and in patients with tumor size >6 cm, Borrmann
type III tumors, or those who underwent subt-otal gas-
trectomy (Table 4). We therefore would not recommend
routine splenectomy in patients with gastric cancer who
require sub-total gastrectomy, unless the tumor lies
close to or directly invades the splenic hilum. Our re-
sults indicate that splenectomy should not be included
in the treatment of patients with curable gastric cancer.
ergoing gastrectomy plus splenectomy and those undergoing
(95% CI 19.6 to 38.0%) and 33.8% (95% CI 24.2 to 43.4%), respectively



Table 3 HR for death in the intention-to-treat population (n = 214)

Univariate analyses Multivariate analyses

HR (95% CI) Pa HR (95% CI) Pb

Age, years 0.251 0.242

≤ 55 1 (Ref) 1 (Ref)

> 55 1.212 (0.872 to 1.685) 0.251 1.427 (0.823 to 2.476) 0.242

Sex 0.444 0.473

Women 1 (Ref) 1 (Ref)

Men 0.867 (0.600 to 1.251) 0.444 0.756 (0.430 to 1.328) 0.473

Tumor size, cm 0.000 0.172

≤ 4 1 (Ref) 1 (Ref)

5 to 6 1.492 (0.932 to 2.390) 0.096 1.562 (0.763 to 3.199) 0.222

> 6 2.058 (1.368 to 3.097) 0.001 1.808 (0.928 to 3.522) 0.082

Pathological tumor stage 0.000 0.698

T1 1 (Ref) 1 (Ref)

T2 4.134 (2.968 to 5.756) 0.000 1.484 (0.828 to 2.658) 0.184

T3 6.508 (4.643 to 9.121) 0.000 1.120 (0.409 to 3.066) 0.826

T4 9.231 (5.752 to 14.813) 0.000 1.763 (0.149 to 3.906) 0.745

Pathological nodal stage 0.000 0.413

N0 1 (Ref) 1 (Ref)

N1 2.253 (1.912 to 2.654) 0.000 1.201 (0.764 to 1.888) 0.426

N2 4.128 (3.390 to 5.027) 0.000 1.348 (0.586 to 3.100) 0.482

N3 8.215 (6.301 to 10.711) 0.000 1.722 (0.515 to 5.756) 0.377

TNM stage 0.000 0.016c

IA 1 (Ref) 1 (Ref)

IB 2.402 (1.611 to 3.580) 0.000 2.778 (1.504 to 5.132) 0.001c

II 4.589 (3.148 to 6.690) 0.000 5.461 (2.049 to 14.559) 0.001c

IIIA 8.334 (5.708 to 12.168) 0.000 10.403 (2.567 to 42.162) 0.001c

IIIB 11.148 (7.406 to 16.782) 0.000 13.570 (2.182 to 84.410) 0.005c

IV 18.123 (9.654 to 28.184) 0.000 27.360 (3.028 to 47.256) 0.003c

Gross type (Borrmann) 0.001 0.034c

I 1 (Ref) 0.984 1 (Ref)

II 0.989 (0.343 to 2.853) 3.316 (0.727 to 15.120) 0.122

III 1.337 (0.491 to 3.645) 0.570 3.358 (0.894 to 12.611) 0.073

IV 2.561 (1.909 to 7.210) 0.025 4.584 (1.201 to 17.499) 0.026c

Type of gastrectomy 0.463 0.297

Total 1 (Ref) 1 (Ref)

Sub-total 0.891 (0.654 to 1.213) 0.463 1.139 (0.722 to 1.796) 0.297

Operation 0.015 0.012c

Without splenectomy 1 (Ref) 1 (Ref)

With splenectomy 1.456 (1.076 to 1.970) 0.015 1.777 (1.137 to 2.777) 0.012c

Complications 0.887 0.173

No 1 (Ref) 1 (Ref)

Yes 0.992 (0.894 to 1.101) 0.887 0.502 (0.254 to 1.193) 0.173

Abbreviations: HR hazard ratio, Ref reference category.
aDerived from tests of HR for prognostic factors in univariate model adjusted for type of surgery in a Cox proportional-hazards model.
bCox-regression analysis, controlling for the prognostic factors listed in the table.
cSignificant.
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Table 4 Tests for heterogeneity of treatment effect according to the clinicopathological characteristics of the patients
undergoing gastrectomy with and without splenectomy
Subgroup G + S, patients/total patients, n G-A, patients/total patients, n HR (95% CI)a P-valueb

Deaths 87/100 83/114 1.456 (1.076 to 1.970)

Age, years

≤ 55 26/32 25/38 1.559 (0.897 to 2.709) 0.116

> 55 61/68 58/76 1.377 (0.960 to 1.974) 0.082

Sex

Women 17/18 20/29 1.527 (0.797 to 2.926) 0.201

Men 70/82 63/85 1.433 (1.018 to 2.018) 0.039c

Tumor size, cm

≤ 4 16/23 15/27 1.606 (0.778 to 3.314) 0.200

5 to 6 23/26 18/21 1.135 (0.604 to 2.134) 0.694

> 6 48/51 50/66 1.606 (1.079 to 2.391) 0.019c

Pathological tumor stage

T1 5/5 7/8 3.458 (0.790 to 15.144) 0.100

T2 21/28 30/45 1.478 (0.840 to 2.598) 0.175

T3 14/16 19/26 0.871 (0.426 to 1.781) 0.706

T4 7/8 4/6 1.803 (0.521 to 6.238) 0.352

Pathological nodal stage

N0 7/10 15/24 1.800 (0.707 to 4.586) 0.218

N1 16/20 19/29 1.373 (0.704 to 2.678) 0.353

N2 21/23 19/23 1.221 (0.648 to 2.300) 0.537

N3 11/12 7/9 0.969 (0.345 to 2.722) 0.952

TNM stage

IA 2/2 5/5 2.783 (0.386 to 20.066) 0.310

IB 16/19 14/23 1.433 (0.694 to 2.961) 0.331

II 15/18 21/30 1.875 (0.955 to 3.681) 0.068

IIIA 23/29 22/31 1.027 (0.567 to 1.860) 0.930

IIIB 13/14 13/14 0.800 (0.359 to 1.783) 0.585

IV 18/18 8/11 1.649 (0.706 to 3.850) 0.248

Gross type (Borrmann)

I 2/3 2/2 1.405 (0.125 to 15.838) 0.783

II 18/20 7/12 1.908 (0.790 to 4.609) 0.151

III 50/59 46/66 1.536 (1.028 to 2.296) 0.036c

IV 16/17 23/29 1.623 (0.847 to 3.111) 0.145

Type of gastrectomy

Total 53/60 50/68 1.317 (0.893 to 1.942) 0.165

Sub-total 34/40 33/46 1.700 (1.032 to 2.803) 0.037c

Abbreviations: G + S gastrectomy plus splenectomy, G-A gastrectomy alone, HR hazard ratio, TNM tumor, node, metastasis.
aHR >1 indicates that G-A was superior, whereas HR <1 indicates that G + S was superior.
bThe P-values are for HRs for deaths in each group (G + S or GA), with 95% CI.
cConsidered significantly better for G + S.
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Discussion
The spleen is an organ that protects the host against
infection and perhaps also against tumor microme-
tastases, and knowledge about its immunological
functions has increased markedly in recent years.
Although lymph nodes in the hiluma of the spleen may
be affected by gastric tumors, the spleen itself is
seldom affected. Our retrospective comparison showed
that OS was significantly higher and complication rates
significantly lower in patients undergoing G-A than in
those undergoing G + S for curative resection of gastric
cancer.
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More extended surgery is associated with increased
risks of operative morbidity and mortality. We found
that removal of the spleen during the course of resec-
tion for gastric carcinoma significantly increased opera-
tive morbidity rates compared with spleen preservation
(24% versus 10%, P < 0.05). The increased morbidity
after splenectomy may due to the higher incidence of
infectious complications after gastrectomy. Mortality
rates in western countries for patients undergoing gas-
trectomy often exceed 5% and may be as high as 16%
[2]. Thus, G + S should not be considered the standard
curative surgical procedure in patients with gastric
cancer unless the addition of splenectomy is found
to significantly benefit patients by reducing operative
morbidity and mortality rates or improving long-term
survival. In the current study, no evidence was found
that removal of the spleen led to any increase in 5-year
OS rate after potentially curative resection. We found
that the 5-year OS rates were 28.8% in patients under-
going G + S and 33.8% in patients undergoing G-A,
similar to previous findings [4-7]. Splenectomy was also
shown to negatively influence survival, and in addition,
increased length of hospital stay and probability of
death [8-10].
In addition to the extent of the surgery, the opera-

tive skill and experience of the surgeon(s) and the
workload of cases are also important factors for
survival rates [11,12]. Many studies have reported a
relationship between the number of cases treated in a
hospital and the outcomes of cancer treatment
[12-17]. Moreover, the uniformity of treatment is also
important. Our study was carried out in a hospital that
performs a high volume of dissections for gastric
cancer, with low morbidity and mortality rates. All
participating surgeons were from the same depart-
ment, which minimizes the variation in individual
operating skill and management, and balances the
comparisons between the two groups without bias
from the skill of individual surgeons.
Because G-A is associated with lower mortality and

adequate PS when performed in selected institutions
with sufficient surgical experience and good postopera-
tive management, we recommend that most patients
with curable gastric cancer should undergo total or sub-
total gastrectomy combined with radical lymphadenec-
tomy, a type of surgery compatible with the preservation
of the spleen.

Conclusions
Splenectomy does not benefit patients undergoing radical
resections for gastric cancer, and should not be performed.

Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
HZ and H-MX had the original idea and designed the study. YR and C-GL
were the participating surgeons, and they reviewed the surgical reports
and contributed follow-up data. D-YP performed the statistical analyses,
analyzed the data, and edited the paper. C-GL supervised the progress of
the trial and edited the paper. All authors read and approved the final
manuscript.
Acknowledgement
This work was supported in part by China National Natural Science
Foundation (81102029 and 81172047).

Author details
1Department of Breast Surgery, Second Hospital of Dalian Medical University,
Dalian 116023, China. 2Department of Mathematics, Northeast Yucai School,
Shenyang 110179, China. 3Department of Transfusion, Fourth Hospital of
China Medical University, Shenyang 110032, China. 4Department of
Hematology, First Hospital of China Medical University, Shenyang 110001,
China.

Received: 6 March 2013 Accepted: 7 August 2013
Published: 26 June 2014
References
1. Wu CW, Chang IS, Lo SS, Hsieh MC, Chen JH, Lui WY, et al: Complications

following D3 gastrectomy: post hoc analysis of a randomized trial. World
J Surg 2006, 30:12–16.

2. Msika S, Benhamiche AM, Tazi MA, Rat P, Faivre J: Improvement of
operative mortality after curative resection for gastric cancer:
population-based study. World J Surg 2000, 24:1137–1142.

3. Sano T, Sasako M, Yamamoto S, Nashimoto A, Kurita A, Hiratsuka M, et al:
Gastric cancer surgery: morbidity and mortality results from a
prospective randomized controlled trial comparing D2 and extended
para-aortic lymphadenectomy—Japan Clinical Oncology Group study
9501. J Clin Oncol 2004, 22:2767–2773.

4. Yu W, Choi GS, Chung HY: Randomized clinical trial of splenectomy
versus splenic preservation in patients with proximal gastric cancer.
Br J Surg 2006, 93:559–563.

5. Oh SJ, Hyung WJ, Li C, Song J, Kang W, Rha SY, et al: The effect of
spleen-preserving lymphadenectomy on surgical outcomes of locally
advanced proximal gastric cancer. J Surg Oncol 2009, 99:275–280.

6. Shen JG, Cheong JH, Hyung WJ, Kim J, Choi SH, Noh SH: Adverse effect of
splenectomy on recurrence in total gastrectomy cancer patients with
perioperative transfusion. Am J Surg 2006, 192:301–305.

7. Lee KY, Noh SH, Hyung WJ, Lee JH, Lah KH, Choi SH, et al: Impact of
splenectomy for lymph node dissection on long-term surgical outcome
in gastric cancer. Ann Surg Oncol 2001, 8:402–406.

8. McGory ML, Zingmond DS, Sekeris E, Ko CY: The significance of
inadvertent splenectomy during colorectal cancer resection. Arch Surg
2007, 142:668–674.

9. Fujita T: Why does splenectomy adversely affect the outcomes of
colorectal cancer surgery? Dis Colon Rectum 2008, 51:1440. author reply
1441–1442.

10. Wakeman CJ, Dobbs BR, Frizelle FA, Bissett IP, Dennett ER, Hill AG, et al:
The impact of splenectomy on outcome after resection for colorectal
cancer: a multicenter, nested, paired cohort study. Dis Colon Rectum 2008,
51:213–217.

11. Davis P, Sano T: The difference in gastric cancer between Japan, USA and
Europe: What are the facts? What are the suggestions? Crit Rev Oncol
Hematol 2001, 40:77–94.

12. Birkmeyer JD, Siewers AE, Finlayson EV, Stukel TA, Lucas FL, Batista I, Welch
HG, Wennberg DE: Hospital volume and surgical mortality in the United
States. N Engl J Med 2002, 346:1128–1137.

13. Bach PB, Cramer LD, Schrag D, Downey RJ, Gelfand SE, Begg CB: The
influence of hospital volume on survival after resection for lung cancer.
N Engl J Med 2001, 345:181–188.

14. Schrag D, Cramer LD, Bach PB, Cohen AM, Warren JL, Begg CB: Influence of
hospital procedure volume on outcomes following surgery for colon
cancer. JAMA 2000, 284:3028–3035.



Zhang et al. World Journal of Surgical Oncology 2014, 12:193 Page 7 of 7
http://www.wjso.com/content/12/1/193
15. Begg CB, Cramer LD, Hoskins WJ, Brennan MF: Impact of hospital volume
on operative mortality for major cancer surgery. JAMA 1998,
280:1747–1751.

16. Hillner BE, Smith TJ, Desch CE: Hospital and physician volume or
specialization and outcomes in cancer treatment: importance in quality
of cancer care. J Clin Oncol 2000, 18:2327–2340.

17. Birkmeyer JD, Sun Y, Wong SL, Stukel TA: Hospital volume and late
survival after cancer surgery. Ann Surg 2007, 245(5):777–783.

doi:10.1186/1477-7819-12-193
Cite this article as: Zhang et al.: Is concomitant splenectomy beneficial
for the long-term survival of patients with gastric cancer undergoing
curative gastrectomy? A single-institution study. World Journal of Surgical
Oncology 2014 12:193.
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


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Patients
	Ethics approval
	Surgical procedures and classifications of gastric cancer
	Endpoints and follow-up
	Statistical analyses

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


