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Abstract
Objectives To prospectively compare stress response to
laparoscopic and open radical cystectomy by the measure-
ment of humoral mediators and the incidence of systemic
inXammatory response syndrome (SIRS).
Methods Thirty-eight patients undergoing radical cystec-
tomy were prospectively assessed. Blood samples were
obtained from all patients before surgery, during surgery,
72 h after surgery. Serum levels of interleukin (IL)-6 and
interferon (IFN)-� were measured using an enzyme-linked
immunosorbent assay. We also investigated the incidence
and duration of SIRS in the two groups.
Results The two groups had comparable perioperative
variables except for less estimated blood loss in the laparo-
scopic group. The IL-6 levels increased during and after
surgery in the two groups (P < 0.001). However, the IL-6
levels in the laparoscopic group were signiWcantly lower
than those in the open group during and after surgery
(P = 0.006, P < 0.001). The incidence of SIRS was 57.1%
in the laparoscopic group and 79.2% in the open group
(P = 0.149). The mean duration of SIRS was 1.4 days in the
laparoscopic group and 2.8 days in the open group
(P = 0.032). The IFN-� levels decreased, but there was no
diVerence in the two groups over the entire period assessed.

Multivariate analysis demonstrated that the group (laparo-
scopic versus open) was the only inXuencing factor on the
levels of IL-6 and the duration of SIRS.
Conclusions Our study suggests that the laparoscopic
group is markedly less stressful and it has a shorter duration
of SIRS than the open group.

Keywords Bladder cancer · Laparoscopic radical 
cystectomy · Stress response

Abbreviations
LRC Laparoscopic radical cystectomy
ORC Open radical cystectomy
SIRS Systemic inXammatory response syndrome

Introduction

Bladder cancer is the fourth most common malignancy in
men and the ninth most common in women in the USA,
with an estimated 68,810 new cases and 14,070 deaths pre-
dicted for the year 2008[1]. Approximately 75–85% of
patients with bladder cancer present with disease conWned
to the mucosa or submucosa and approximately 20% of
patients present with invasive disease. Open radical cystec-
tomy (ORC) is the standard treatment for recurrent
high-risk superWcial or invasive bladder cancer because it
provides excellent local cancer control [2]. Since the intro-
duction of laparoscopic radical cystectomy (LRC), LRC
had been performed in an increasing number of centers
[3–5]. The potential beneWts of the laparoscopic approach
include lower surgical blood loss, earlier return of bowel
function, and more rapid postoperative convalescence [6, 7].
Therefore, LRC has been proposed to be less traumatic
approach than open surgery.
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To date, no study has examined the extent of surgical
trauma and the subsequent systemic response after LRC
and ORC using quantiWable variables. Surgical trauma
causes a local activation of various cells (e.g. monocytes
and macrophages), which release cytokines and other medi-
ators [8]. This activation is either limited to a local level or
can be followed by a systemic acute-phase reaction. Exper-
imental and clinical data suggest that the intensity of the
acute-phase response is proportional to the extent of tissue
damage [9]. The postoperative levels of proteins and inter-
leukins (ILs) related to acute-phase response, e.g. tumor
necrosis factor (TNF)-a, interferon (IFN)-�, IL-1, IL-6, and
IL-10, C-reactive protein, and systemic inXammatory
response syndrome (SIRS), have been found to correlate
with the magnitude of the surgery and the presence of com-
plications. They have, therefore, been accepted as markers
of tissue trauma after surgery [8, 10–12].

The aim of the present study was prospectively compare
the surgical stress response to LRC and ORC by the mea-
surement of humoral mediators and the incidence of SIRS.

Materials and Methods

From October 2006 and August 2008, 38 patients were
included in the present study. Of these patients, 24 patients
underwent ORC and fourteen patients underwent LRC
(Table 1). The selection of laparoscopic vs open approach
was based on the surgeon’s discretion and the patient’s
overall health status. Patients with clinically localized blad-
der cancer without metastases were eligible to undergo
LRC. Patients who could not tolerate the pneumoperito-
neum or modiWed lithotomy position were excluded from
the laparoscopic approach. In addition, patients with bulky
tumors or locally advanced disease were referred for neoad-
juvant chemotherapy, then open surgery would be chosen
for these patients. Patients were provided written informed
consent to surgery and to the use of their clinical data for
the present study.

The technique for LRC has been previously described
[13]. For an ileal conduit, the line between the second and
fourth port was converted to a 7-cm incision. In the case of
an orthotopic neobladder, a midline subumbilical skin inci-
sion was made for urinary diversion. All patients had
undergone a pelvic lymphadenectomy laparoscopically or
through the subumbilical incision. ORC was performed by
a periumbilical midline incision in the traditional manner.

Postoperative management was similar in the two
groups. All the clinical data for each patient were collected
prospectively. The clinical variables included patient age,
sex, American Society of Anesthesiologists (ASA) score,
body mass index, the type of urinary diversion, tumor
stage, operative time, intraoperative estimated blood loss,

the time of bowel recovery, and the length of hospital stay.
In patients undergoing LRC, the operative duration was cal-
culated from the insertion of the Veress needle to the suture
of the last laparoscopic port, whereas for ORC it was calcu-
lated from skin incision to suture.

SIRS was applied as an index to evaluate operative sys-
temic response after surgery. The diagnosis of SIRS with
reference to criteria determined in 1991 at the Consensus
Conference of American College of Chest Physicians and
Society of Critical Care Medicine should have two or more
of the following conditions: body temperature of 38°C or
greater or less than 36°C; heart rate greater than 90 beats
per minute; respiratory rate greater than 20 breaths per min-
ute or partial pressure of carbon dioxide in arterial gas less
than 32 mmHg; or white blood cell count greater than
12,000 cells per mm3 or less than 4,000 cells per mm3, or
immature band cell forms greater than 10% [14]. The dura-
tion of SIRS was calculated in days.

Blood samples were obtained from all patients before
surgery, during surgery (completing radical cystectomy),
72 h after surgery. In each case, 5.0 ml of venous blood
was aspirated; serum was separated by centrifugation,

Table 1 The clinical and pathological characteristics and incidence of
SIRS in the two groups

ASA American Society of Anesthesiologists, SIRS systemic inXamma-
tory response syndrome, SD standard deviations

Laparoscopic 
group (n = 14)

Open group 
(n = 24)

P

Age § SD (years) 63.7 § 10.1 58.0 § 11.2 0.096

Male/female ratio 13:1 23:1 1.000

Body mass 
index § SD (kg/m2)

22.1 § 3.2 21.7 § 2.7 0.722

ASA score 1.7 § 0.6 1.8 § 0.5 0.846

Urinary diversion

Ileal conduit 12 21 1.000

Ileal neobladder 2 3

Tumor stage

T1 4 6 0.967

T2 6 12

T3 3 4

T4 1 2

Operative 
time § SD (min)

371.1 § 56.7 336.9 § 69.1 0.122

Estimated blood 
loss § SD (cc)

250.0 § 116.0 652.1 § 262.7 <0.001

Time to oral 
intake § SD (d)

3.7 § 1.7 5.0 § 2.4 0.095

Length of hospital 
stay § SD (d)

19.6 § 6.9 20.5 § 9.7 0.867

Patients with SIRS (%) 8 (57.1) 19 (79.2) 0.149

Duration of SIRS
§ SD (d)

1.4 § 1.4 2.8 § 1.9 0.032
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aliquoted, and stored at ¡70°C until required. As cytokines
are generally unstable molecules, all specimens were col-
lected and handled carefully using standardized conditions.
Serum levels of IL-6 and IFN-� were measured using an
enzyme-linked immunosorbent assay (RapidBio Lab, Cali-
fornia, USA). Tests were performed according to the manu-
facturers’ instructions.

Parametric continuous variables are reported as the mean
(SD), and the median and interquartile range (IQR) for
nonparametric continuous variables. The Mann–Whitney
U-test was used to compare the median values of two
nonparametric variables and Student’s t-test to compare the
mean values of two independent parametric continuous
variables. The Friedman test was used to compare the
median values of IL-6 and IFN-�. Pearson chi-square or
Fisher’s exact test was used to compare categorical vari-
ables. A multivariate, stepwise regression analysis was
used to analyze all variables to determine the potential sig-
niWcance of a host of factors on the levels of IL-6 and the
incidence of SIRS. The variables evaluated in this study
included age, sex, body mass index, ASA score, the type of
urinary diversion, tumor stage, operative time, estimated
blood loss, postoperative ileus, and surgical group. A two-
sided P < 0.05 was considered to indicate statistical signiW-
cance.

Results

Table 1 summarizes the clinical and pathological data of
the patients analyzed. The LRC and ORC groups had com-
parable variables before and after radical cystectomy,
except for estimated blood loss, which was signiWcantly
higher in the ORC group (P < 0.001). Three patients in the
laparoscopic group developed perioperative complications,
including one ileus, one pneumonia, and one pelvic
abscess. Ten patients in the open group presented complica-
tions, including seven ileus, two wound infections, and one
wound dehiscence. All these patients in the two groups
were managed conservatively, and no reoperation was
necessary.

Table 2 showed the median levels of IL-6 and IFN-� at
the sampling times in the laparoscopic and open group. The
baseline levels of IL-6 were comparable in both arms. The
serum levels of IL-6 increased signiWcantly during and after
the operation in both groups, and the increase in IL-6 levels
in the open group was signiWcantly greater than that in the
laparoscopic group during and after the operation
(P < 0.01). The multivariate regression analysis revealed
that the surgical group was the only inXuencing factor on
the levels of IL-6 after surgery (Table 3). The levels of
IFN-� decreased during and after surgery in the two groups.
However, the laparoscopic and open groups had similar
serum concentrations of IFN-� over the entire observation
period (P > 0.05).

SIRS occurred in 27 patients in this study (71.1%).
Although not statistically signiWcant, the proportion of
patients with SIRS tended to be smaller in the laparoscopic
group than in the open group (57.1 vs. 79.2%, P = 0.149).

Table 2 The median (IQR) levels of IL-6 and IFN-� at the sampling times in the two groups

* p < 0.001 (compared with the matched value)

Variable/group Preoperative Intraoperative Postoperative 3rd P

IL-6 (pg/ml)

LRC (range) 5.13 (2.30–10.91) 10.39 (3.74–14.78) 63.94 (26.34–95.48) <0.001

ORC (range) 4.32 (2.10–13.33) 13.75 (3.29–22.61)* 130.50 (51.68–182.60)* <0.001

IFN-� (pg/ml)

LRC (range) 10.12 (5.84–17.78) 8.57 (5.61–14.04) 6.70 (5.38–12.74) <0.001

ORC (range) 11.24 (5.91–22.52) 9.44 (4.12–18.44) 7.81 (2.71–16.61) <0.001

Table 3 Multivariate analysis of potential inXuencing factors on the
levels of IL-6 after surgery

ASA American Society of Anesthesiologists, ORC Open radical cys-
tectomy, LRC laparoscopic radical cystectomy, Ileus was deWned as
the lack of bowel activity beyond postoperative day 4

Variable Categories Standardized 
coeYcients

P

Age (year) <60/60–65/> 65 0.098 0.499

Sex Male/female 0.051 0.680

Body mass 
index (kg/m2)

<18.5/18.5–23/> 23 0.098 0.444

ASA score 1/2/3 ¡0.082 0.546

Urinary diversion Ileal conduit/ileal 
neobladder

0.151 0.244

Tumor stage T1/T2/T3/T4 0.205 0.101

Operative 
time (min)

<300/300–360/>360 ¡0.137 0.307

Estimated blood 
loss (cc)

<300,300–600, >600 ml ¡0.056 0.736

Ileus No/yes 0.166 0.215

Group ORC/LRC ¡0.802 <0.001
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However, once SIRS developed, its duration was clearly
shorter in the laparoscopic group than in the open group
(P = 0.032). Multivariate regression analysis showed tumor
stage and operative time were not independent inXuencing
factors, only the surgical group was the inXuencing factor
on the duration of SIRS after surgery (P = 0.05).

Discussion

Any surgical procedure impairs homeostasis and triggers var-
ious hemodynamic, metabolic, and immunologic reactions.
Intensity of the disturbances observed in the postoperative
period correlates with the degree of the tissue trauma. Results
of many experimental and clinical studies have proved that
surgical trauma is connected with the impaired immune
response in the postoperative period [15]. This impairment
can be connected with altered production of proinXammatory
cytokines, as well as inhibition of cellular response [16]. The
intensity of the acute-phase response is proportional to the
extent of tissue damage [9]. Consequently, levels of proteins
and interleukins related to acute-phase response, e.g. TNF-a,
IL-1, IL-6, and IL-10, IFN-�, C-reactive protein, and SIRS,
have been used in several clinical studies as criteria to evalu-
ate the tissue trauma [8, 10–12].

In our study the IL-6 levels had been statistically
increased in the ORC compared with LRC, which reXected
the lower tissue damage of LRC. These observations are
similar to those obtained by Fracalanza et al., Miyake et al.,
and Ruzic et al., who studied laparoscopic and open surgery
in urology [9, 10, 12]. In addition, the level of cytokine pro-
duction may have therapeutic relevance. IL-6 has been
shown to be a useful parameter for the prediction of postop-
erative complications and organ failure [17]. However, the
present study did not show the IL-6 levels had any correla-
tion of postoperative results.

Both IL-2 and IFN-� encourage the development of the
Th1 subset of lymphocytes and are responsible for cell
mediated immunity [18]. Immunosuppression after major
trauma results mainly from T-cell dysfunction and is char-
acterized by impaired synthesis of IL-2 and IFN-� [19].
Brune et al. reported that the decrease in IFN-� production
was signiWcant after conventional cholecystectomy, but not
after the laparoscopic operation by measuring cytokine
secretion of isolated T-cells in vitro [20]. Fuji and associ-
ates demonstrated that the IFN-� concentration was slightly
increased postoperatively in patients undergoing laparos-
copy-assisted distal gastrectomy, while it was depressed in
the open gastrectomy group. However, the diVerences did
not reach statistical signiWcance until the 3rd postoperative
day [21]. In our study, IFN-� showed a signiWcant decrease
during and after surgery, but no diVerence was found in the
two groups over the entire period assessed. These data sug-

gest impaired Th1 function was similar in the LRC and
ORC group, and the main reason was probably that radical
cystectomy with urinary diversion itself was a challenging
surgery whether by open or laparoscopic surgery.

SIRS is deWned as a nonspeciWc inXammatory response
of the host against various stresses that cause generalized
inXammation, and it is useful to evaluate the systemic
responses of the host. SIRS is a parameter that reXects the
real surgical invasiveness in patients. Kishino and col-
leagues concluded that the factors related to the surgical
invasiveness evaluated by SIRS were operative time and a
concurrent ventriculoperitoneal shunt during augmentation
ileocystoplasty in patients with spina biWda [22]. When sur-
gery does not produce severe complications, patients will
not develop SIRS or the condition will improve spontane-
ously without any speciWc treatments within a few days
postoperatively, even though they might temporarily
develop SIRS. Haga et al. showed that SIRS was a useful
parameter for the early detection of postoperative compli-
cations and end-organ dysfunction after gastrointestinal
surgery [23].

Lang et al. demonstrated that retroperitoneoscopic adre-
nalectomy had a lower incidence of SIRS than open adre-
nalectomy for pheochromocytoma [24]. In our series, LRC
group had a smaller proportion of patients with SIRS and
also had a shorter duration than ORC group, which were
consistent with Mutoh’s results in the adrenalectomy. They
showed that SIRS tended to be smaller and its duration was
also shorter in the laparoscopic adrenalectomy than in the
open one [12]. As a whole, the local trauma and systemic
eVect caused by LRC was less than by ORC in patients with
bladder cancer. Multivariate analysis demonstrated that the
group (laparoscopic versus open) was the only inXuencing
factor on the levels of IL-6 (P < 0.001) and the duration of
SIRS (P = 0.05) after surgery.

Despite lower surgical stress response to LRC that we
were able to demonstrate, the design of our study entails a
few problems that might limit the validity of our results.
The study is a nonrandomized allocation of the patients to
the study arms, and the few patients enrolled. As to the Wrst
point, the choice of surgical approach for radical cystec-
tomy is based on the surgeon’s discretion and the patient’s
health status, and very few patients are currently willing to
undergo randomization to these two diVerent surgical tech-
niques. As no conclusive evidence show that LRC gives
similar long-term outcomes than ORC, LRC remains inves-
tigational and patients with bulky tumors or locally
advanced disease were referred for open surgery in our
series. In addition, there were more minor complications in
the ORC group than in the LRC group. So the results
require validation in larger clinical studies.

In conclusion, our study suggests that LRC is markedly
less stressful and it has a shorter duration of SIRS than
123
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ORC. The data support the usefulness of LRC. Further
examination into the association between tumor progres-
sion and immunological response after LRC is needed to
clarify the immunological response after LRC and the use-
fulness of LRC for cancer surgery.
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and personal relationships with other people or organizations that can
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References

1. Jemal A, Siegel R, Ward E et al (2008) Cancer statistics 2008. CA
Cancer J Clin 58:71–96. doi:10.3322/CA.2007.0010

2. Thalmann GN, Stein JP (2008) Outcomes of radical cystectomy.
BJU Int 102:1279–1288. doi:10.1111/j.1464-410X.2008.07971.x

3. Sánchez de Badajoz E, Gallego Perales JL, Reche Rosado A et al
(1995) Laparoscopic cystectomy and ileal conduit: case report.
J Endourol 9:59–62. doi:10.1089/end.1995.9.59

4. Hemal AK, Kolla SB, Wadhwa P et al (2008) Laparoscopic radi-
cal cystectomy and extracorporeal urinary diversion: a single cen-
ter experience of 48 cases with three years of follow-up. Urology
71:41–46. doi:10.1016/j.urology.2007.08.056

5. Hemal AK (2009) Robotic and laparoscopic radical cystectomy in
the management of bladder cancer. Curr Urol Rep 10:45–54.
doi:10.1007/s11934-009-0009-8

6. Guillotreau J, Gamé X, Mouzin M et al (2009) Radical cystectomy
for bladder cancer: morbidity of laparoscopic versus open surgery.
J Urol 181:554–559. doi:10.1016/j.juro.2008.10.011

7. Berger A, Aron M (2008) Laparoscopic radical cystectomy: long-
term outcomes. Curr Opin Urol 18:167–172. doi:10.1097/MOU.
0b013e3282f4a9dd

8. Fornara P, Doehn C, Seyfarth M et al (2000) Why is urological
laparoscopy minimally invasive? Eur Urol 37:241–250.
doi:10.1159/000052351

9. Ruzic B, Tomaskovic I, Trnski D et al (2005) Systemic stress
responses in patients undergoing surgery for benign prostatic hyper-
plasia. BJU Int 95:77–80. doi:10.1111/j.1464-410X.2004.05276.x

10. Miyake H, Kawabata G, Gotoh A et al (2002) Comparison of sur-
gical stress between laparoscopy and open surgery in the Weld of
urology by measurement of humoral mediators. Int J Urol 9:329–
333. doi:10.1046/j.1442-2042.2002.00473.x

11. Mutoh M, Takeyama K, Nishiyama N et al (2004) Systemic
inXammatory response syndrome in open versus laparoscopic
adrenalectomy. Urology 64:422–425. doi:10.1016/j.urology.2004.
04.042

12. Fracalanza S, Ficarra V, Cavalleri S et al (2008) Is robotically
assisted laparoscopic radical prostatectomy less invasive than

retropubic radical prostatectomy? Results from a prospective,
unrandomized, comparative study. BJU Int 101:1145–1149.
doi:10.1111/j.1464-410X.2008.07513.x

13. Wang SZ, Chen LW, Chen W et al (2009) Hand-assisted versus
pure laparoscopic radical cystectomy: a clinical outcome compar-
ison. Int J Urol 16:360–363. doi:10.1111/j.1442-2042.2009.
02267.x

14. American College of Chest Physicians/Society of Critical Care
Medicine Consensus Conference Committee (1992) DeWnitions
for sepsis and organ failure and guidelines for the use of innovative
therapies in sepsis. Crit Care Med 20:864–874. doi:10.1378/
chest.101.6.1644

15. O’Sullivan ST, Lederer JA, Horgan AF et al (1995) Major injury
leads to predominance of the T helper-2 lymphocyte phenotype
and diminished interleukin-12 production associated with
decreased resistance to infection. Ann Surg 222:482–490.
doi:10.1097/00000658-199510000-00006

16. Buunen M, Gholghesaei M, Veldkamp R et al (2004) Stress
response to laparoscopic surgery: a review. Surg Endosc 18:1022–
1028. doi:10.1007/s00464-003-9169-7

17. Kragsbjerg P, Holmberg H, Vikerfors T (1995) Serum concentra-
tions of interleukin-6, tumour necrosis factor-alpha, and C-reac-
tive protein in patients undergoing major operations. Eur J Surg
161:17–22

18. Sheeran P, Hall GM (1997) Cytokines in anaesthesia. Br J Anaesth
78:201–219

19. Franke A, Lante W, Kurig E et al (2006) Hyporesponsiveness of T
cell subsets after cardiac surgery: a product of altered cell function
or merely a result of absolute cell count changes in peripheral
blood? Eur J Cardiothorac Surg 30:64–71. doi:10.1016/j.ejcts.
2006.03.029

20. Brune IB, Wilke W, Hensler T et al (1999) Downregulation of T
helper type 1 immune response and altered pro-inXammatory and
anti-inXammatory T cell cytokine balance following conventional
but not laparoscopic surgery. Am J Surg 177:55–60. doi:10.1016/
S0002-9610(98)00299-2

21. Fujii K, Sonoda K, Izumi K et al (2003) T lymphocyte subsets and
Th1/Th2 balance after laparoscopy-assisted distal gastrectomy.
Surg Endosc 17:1440–1444. doi:10.1007/s00464-002-9149-3

22. Kishino T, Hosokawa Y, Torimoto K et al (2002) Assessment of
surgical invasiveness of augmentation ileocystoplasty applying
the systemic inXammatory response syndrome score in patients
with spina biWda][Article in Japanese. Nippon Hinyokika Gakkai
Zasshi 93:681–685

23. Haga Y, Beppu T, Doi K et al (1997) Systemic inXammatory
response syndrome and organ dysfunction following gastrointesti-
nal surgery. Crit Care Med 25:1994–2000. doi:10.1097/0000
3246-199712000-00016

24. Lang B, Fu B, OuYang JZ et al (2008) Retrospective comparison
of retroperitoneoscopic versus open adrenalectomy for pheochro-
mocytoma. J Urol 179:57–60. doi:10.1016/j.juro.2007.08.147
123

http://dx.doi.org/10.3322/CA.2007.0010
http://dx.doi.org/10.1111/j.1464-410X.2008.07971.x
http://dx.doi.org/10.1089/end.1995.9.59
http://dx.doi.org/10.1016/j.urology.2007.08.056
http://dx.doi.org/10.1007/s11934-009-0009-8
http://dx.doi.org/10.1016/j.juro.2008.10.011
http://dx.doi.org/10.1097/MOU.0b013e3282f4a9dd
http://dx.doi.org/10.1097/MOU.0b013e3282f4a9dd
http://dx.doi.org/10.1159/000052351
http://dx.doi.org/10.1111/j.1464-410X.2004.05276.x
http://dx.doi.org/10.1046/j.1442-2042.2002.00473.x
http://dx.doi.org/10.1016/j.urology.2004.04.042
http://dx.doi.org/10.1016/j.urology.2004.04.042
http://dx.doi.org/10.1111/j.1464-410X.2008.07513.x
http://dx.doi.org/10.1111/j.1442-2042.2009.02267.x
http://dx.doi.org/10.1111/j.1442-2042.2009.02267.x
http://dx.doi.org/10.1378/chest.101.6.1644
http://dx.doi.org/10.1378/chest.101.6.1644
http://dx.doi.org/10.1097/00000658-199510000-00006
http://dx.doi.org/10.1007/s00464-003-9169-7
http://dx.doi.org/10.1016/j.ejcts.2006.03.029
http://dx.doi.org/10.1016/j.ejcts.2006.03.029
http://dx.doi.org/10.1016/S0002-9610(98)00299-2
http://dx.doi.org/10.1016/S0002-9610(98)00299-2
http://dx.doi.org/10.1007/s00464-002-9149-3
http://dx.doi.org/10.1097/00003246-199712000-00016
http://dx.doi.org/10.1097/00003246-199712000-00016
http://dx.doi.org/10.1016/j.juro.2007.08.147

	Comparison of surgical stress response to laparoscopic and open radical cystectomy
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


