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Abstract A randomized controlled study was performed

to evaluate the feasibility and outcome of staged versus

simultaneous bilateral tubeless PCNL for bilateral renal

staghorn stones. A total of 99 patients, with bilateral renal

staghorn stones, were prospectively randomized into two

groups, and underwent staged tubeless PCNL (49 patients)

or simultaneous bilateral tubeless PCNL (50 patients).

Preoperative data included urinalysis, urine culture, com-

plete blood count, biochemistry study, renal ultrasonogra-

phy, intravenous urography, and Tc 99m DTPA clearance

for the determination of selective glomerular filtration rate.

Intraoperative findings, operative time, and outcome were

also recorded. All patients were followed regularly at clinic

every 3 months during year 1 and every 6 months there-

after, and Tc 99m DTPA clearance for determination of

selective glomerular filtration rate was performed to assess

the kidney function 6 months later. There was no differ-

ence between the groups with regard to serum creatinine

change, hemoglobin decrease, and complication grading.

The length of stay, convalescence period, pain visual

analog scale, analgesic requirements, and direct cost

favored the simultaneous bilateral tubeless group with

statistical significance. There was no significant statistical

difference in relative perfusion rate between preoperative

and postoperative in both groups. This study demonstrates

that simultaneous bilateral tubeless PCNL is a safe, effi-

cacious, and cost-effective option in bilateral renal stag-

horn calculi, which is associated with low morbidity, short

hospital stay, high stone-free rate, and early return-to-

normal activity.
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Abbreviations

PCNL Percutaneous nephrolithotomy

Tc 99m DTPA 99m technetium

diethylenetriaminepentaacetic acid

GFR Glomerular filtration rate

ESWL Extracorporeal shock wave lithotripsy

VAS Visual analog scale

Introduction

Percutaneous nephrolithotomy (PCNL) is the standard of

care for the treatment of large and/or complex renal calculi

[1, 2]. Traditionally, patients with bilateral large or com-

plex stones warranting PCNL were treated with staged

PCNL. In recent years, a number of investigators have

demonstrated favorable outcomes in patients undergoing

simultaneous bilateral PCNL instead [3–8]. Furthermore,

with a growing realization that substantial postoperative

pain and morbidity after PCNL are caused by the use of

nephrostomy tubes, attempts have been made to modify

standard PCNL procedures by using smaller working

sheaths associated with compatible nephrostomy tubes, a

procedure known as ‘‘mini-PCNL’’, [9–11] or avoiding the

use of a nephrostomy tube altogether by placing an internal

ureteral stent to drain the urine after surgery, also known as

‘‘tubeless PCNL’’ [12].

To our knowledge, no studies have specifically evalu-

ated the feasibility and outcome of staged versus simulta-

neous bilateral tubeless PCNL for bilateral renal staghorn
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stone. We conducted a randomized controlled study to

evaluate simultaneous bilateral tubeless PCNL in the

treatment of bilateral renal staghorn stones.

Materials and methods

Our Institutional Review Board approved the study, and all

patients signed the written informed consent before par-

ticipating. The study was designed as a randomized con-

trolled trial and was carried out from October 2005 to

September 2009. A sample size of 45 patients per group

was determined to detect a 40% difference in the propor-

tion of trial parameters (including the stone-free rate, and

the length of hospital stay) in the treatment groups at a 0.5

level of significance and a power of 90%. Adult patients

with bilateral renal staghorn stones who met the inclusion

criteria were enrolled, and randomized into two groups.

The inclusion criteria were normal renal function, American

Society of Anesthesiologists classifications for systemic dis-

ease Class 1 and 2, absence of congenital abnormalities, and

coagulopathy. Patients were excluded from the study if they

had a history of renal surgery, or urosepsis, or if a supracostal

approach was used.

Before undergoing surgery, 113 patients were prospec-

tively randomized into two groups using random numbers

table. In the staged tubeless PCNL group, 56 patients were

considered; 3 of them withdrew their written informed

consent and 4 were lost to follow-up (after less than

6 months), so were removed from the study, leaving a total

of 49 patients (mean age 58.1 years old) who were enrolled

to receive staged PCNL. Among them, 21 patients had

bilateral complete staghorn stones and 28 patients had

unilateral complete staghorn stones. In the simultaneous

bilateral tubeless PCNL group, 57 patients were initially

considered; 4 withdrew their written informed consent and

3 were lost to follow-up, so were removed from the study,

leaving a total of 50 patients (mean age 57.1 years old)

who were enrolled to receive simultaneous bilateral tube-

less PCNL. Among them, 20 patients had bilateral com-

plete staghorn stones and 30 patients had unilateral

complete staghorn stones.

Preoperative data included urinalysis, urine culture,

complete blood count, biochemistry study, renal ultraso-

nography, intravenous urography, and 99m technetium

diethylenetriaminepentaacetic acid (Tc 99m DTPA) to

determine selective glomerular filtration rates (GFR).

Intraoperative findings, operative time (from insertion of

the puncture needle to the end of the procedure), and

outcomes were also recorded. All patients underwent a

nonenhanced CT and antegrade nephrostogram (by radi-

ologist under fluoroscopic guidance) on the first postoper-

ative day to identify any residual fragments (defined as any

residual calculus regardless of size). The double-J stent was

removed under cystoscopy guidance 2 weeks later.

During hospitalization, all patients were prescribed

parenteral cefazolin 1 g q6h, oral Ketorolac 10 mg 3 times

per day to minimize any urinary tract infections and pain,

and allowed to use sublingual buprenorphine 0.2 mg on

demand. Overall dosage was documented and compared. A

10-cm linear Visual Analog Scale (VAS) was performed to

assess for pain at 2 h post-operatively. Complete blood

count and serum creatinine were checked again. The

modified Clavien grading system was used to evaluate the

perioperative morbidity of the PCNL treatment [13]. Pip-

emidic acid trihydrate 250 mg twice per day for 2 weeks

was prescribed after discharge. Detailed cost information

was obtained from the hospital billing department,

including the costs for room and board, laboratory, phar-

macy, radiology, use of operating room, surgical supplies,

anesthesia, and use of the recovery room.

All patients were followed up at the clinic regularly

every 3 months during year 1 and every 6 months there-

after. At each visit plain X-ray KUB, urinalysis, urine

culture, and serum creatinine were obtained. Also, Tc 99m

DTPA clearance for determination of selective glomerular

filtration rate was performed to assess the kidney function

6 months later.

The symptomatic or more complicated side was treated

first. Staged PCNL was performed 4 weeks later. The

tubeless technique was used for all PCNL procedures.

Following placement of a 16 Fr Foley catheter without

ureteral occlusion catheter, the patient was turned prone

under endotracheal general anesthesia and access to the

desired collecting system (intersection of major calices)

was obtained using a puncture needle under fluoroscopic

guidance. The track was formed using serial plastic dilators

until an Ampltz sheath (30 Fr) was inserted. The stones

were fragmented with a pneumatic lithoclast and removed

piece-by-piece with stone forceps for chemical analysis.

After rigid nephroscopy and stone debulking, a flexible

nephroscopy was used to inspect the collecting system and

remove any residual stones. Finally, we changed the irri-

gation fluid from physiologic saline to distilled water. The

bleeding points were then cauterized by a conventional

electric cauterizer (roller) using a resectoscope to pass

through the tract. With careful inspection, bleeding points

would be identified and cauterized. To avoid an adjacent

organ or renal pedicle injury, the electrode touched the

bleeding points on the surface of the tract and the renal

pelvis for a few seconds without putting pressure on them.

Therefore, a bloodless tract could be obtained and there

was no need for an indwelling nephrostomy tube.

All patients underwent placement of an antegrade

double-J catheter (7.0 Fr) after the bloodless procedure.

After removal of the working sheath, the wound was closed
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with 3–0 Nylon sutures to control any subcutaneous

bleeding. All procedures were performed by the same

urologist to ensure uniform levels of skill and experience.

Operative times were recorded from the tract puncture until

skin closure.

Before commencing the contralateral PCNL, blood

pressure, heart rate, and serum hemoglobin were checked

for evaluation of hemodynamic status. Chest fluoroscopy

was performed to identify a hydropneumothorax. Simul-

taneous contralateral tubeless PCNL was performed

afterwards.

All patients underwent a nonenhanced CT and antegrade

nephrostogram on the first postoperative day to identify

residual fragments (defined as any residual calculus

regardless of size). Any fragments observed on the CT

excluded the possibility of stone-free status. All patients

with residual fragments underwent a second-look flexible

nephroscopy (along the original tract as possible with the

assistance of radiologist using fluoroscopic guidance) on

the second or third postoperative day to retrieve residual

stones. The primary end point of the study was the com-

parison of the stone-free rate and the length of stay. The

second end point was the comparison of analgesic con-

sumption, the complication rate, and total hospital costs.

Statistical analysis was performed using SPSS software.

The chi-square test, 2-sample independent t test, and

Fisher’s exact test were used when appropriate. A p value

below 0.05 was considered significant.

Results

A total of 99 patients undergoing PCNL for bilateral renal

staghorn stones completed the study protocol, 49 patients

in the staged tubeless PCNL group, and 50 patients in the

simultaneous bilateral tubeless PCNL group. No significant

statistical difference was observed in patient age, sex dis-

tribution, body mass index, stone burden, follow-up period,

or composition (Table 1). The stone-free rate was 71.43

and 72.00% in the staged tubeless PCNL group and the

simultaneous bilateral tubeless PCNL group, respectively,

with no significantly statistical difference.

There was no difference observed between the groups

with regard to changes in serum creatinine levels, decrease

hemoglobin levels, buprenorphine dosage, or Clavien

grading system (Table 2). Furthermore, there was no uri-

noma, peri-nephric fluids collection, or hematoma detected

by postoperative nonenhanced CT. However, the lengths of

stay (3.62 ± 1.03 days) in the simultaneous bilateral

tubeless PCNL group were shorter (6.37 ± 1.55 days) than

those of the staged tubeless PCNL group to statistically

significant degree. The pain Visual Analog Scale (VAS)

and analgesic requirements favored the simultaneous

bilateral tubeless PCNL group with statistical significance.

Convalescence periods (return-to-normal activities)

(6.44 ± 1.15 days) and direct costs (55470.20 ± 2701.05

NT$) were nearly uniformly higher for patients undergoing

the staged tubeless PCNL compared to those undergoing

simultaneous bilateral tubeless PCNL.

There was also no difference between the groups with

regard to the relative perfusion rate and glomerular filtra-

tion rate by Tc 99m DTPA clearance, both preoperative

and postoperative. (Table 3) Adjuvant extracorporeal

shock wave lithotripsy (ESWL) for residual major frag-

ments was performed 19 sessions in 11 staged tubeless

PCNL patients and 17 sessions in 9 simultaneous bilateral

tubeless PCNL patients, respectively, and scheduled 4 weeks

later.

Discussion

Staghorn calculi are branched stones that occupy a large

portion of the collecting system. Unfortunately, there is no

consensus regarding the precise definition of a staghorn

calculus. Typically, they fill the renal pelvis and branch

into several or all of the calices. The term ‘‘partial stag-

horn’’ calculus designates a branched stone that occupies

part, but not all of the collecting system while a ‘‘complete

staghorn’’ calculus refers to a stone that occupies virtually

the entire collecting system. Furthermore, the designation

of ‘‘partial’’ or ‘‘complete’’ staghorn calculus does not

imply any specific volume criteria [14]. In this study, a

renal staghorn stone means a renal huge branched stone

and the bulky stone presents with square millimeter as its

stone burden. An untreated staghorn calculus is likely

to destroy the kidney and/or cause life-threatening sepsis

[15, 16]. Complete removal of the stone is an important

goal in eradicating any causative organisms, relieving

obstruction, preventing further stone growth, and any

associated infection, and preserving kidney function. Fur-

thermore, PCNL allows the removal of large renal stones

with minimal morbidity, especially for bilateral renal

staghorn stones.

In the treatment of patients with staghorn calculi, out-

comes typically evaluated include stone-free rates, number

of procedures per patient, and rates of complications. The

stone-free rate in our study compared well with other

reported series [14]. The number of procedures per patient

was in accordance with previous reports and our rate of

complications compared to AUA guidelines [14]. No

serious complications were observed in the study, such as

pneumothorax, retroperitoneal colon fistula, and late post-

operative bleeding. In addition, when compared to staged

bilateral tubeless PCNL, simultaneous bilateral tubeless

PCNL was associated with shorter operative times, lengths
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of stay, and convalescence as well as lower analgesic

consumption and direct costs.

Cost analysis revealed a significant cost advantage for

simultaneous versus staged bilateral tubeless PCNL, with

direct cost savings of NT$ 34,767 (38.5%). Increased

resource usage and costs associated with staged procedures

are evident throughout the hospital stay. In some cases,

there is a need for repeated preoperative blood work before

the second procedure, and preoperative antibiotics and

other hospital administered medications (including anes-

thetics, postoperative analgesics, etc.) are required for both

operative procedures. Intraoperatively a staged approach

entails the use of a larger number of disposable instruments

during each of the two procedures, which can be reused

during a simultaneous procedure, further adding to a

greater financial burden in staged bilateral tubeless PCNL

cases. Postoperative imaging is duplicated in the staged

approach, but can be combined afterwards in the simulta-

neous approach. Finally, the shorter cumulative lengths of

stay for patients undergoing simultaneous bilateral tubeless

PCNL are reflected in a significantly lower cost of room

and board.

Physician reimbursement was NT$ 2,000 (24.6%) less

for simultaneous versus staged PCNL. It was quite similar

Table 1 Patient demographics

and perioperative data

a 2-sample independent t test;
b chi-square test; c Fisher’s

exact test

Characteristics Staged tubeless PCNL Simultaneous bilateral

tubeless PCNL

Patients (n) 49 50

Age (year)

Mean 58.10 ± 11.03 57.08 ± 10.61 0.639a

Range 33–76 39–78

Gender (n) 0.743b

Male 38 37

Female 11 13

Body mass index 24.71 ± 2.84 24.94 ± 2.62 0.712a

Stone burden (mm) 4656.90 ± 1567.8 4624.64 ± 1425.1 0.915a

Tract numbers 2.53 ± 0.87 2.62 ± 0.92 0.621a

Follow-up period (months) 18.31 ± 4.66 18.04 ± 4.62 0.776a

Operative times (min) 286.12 ± 68.8 244.92 ± 29.0 \0.001a

Stone-free rate 35 (71.43%) 36 (72.0%) 0.950c

Stone composition 0.514c

Struvite ? Apatite 5 (10.2%) 6 (12.0%)

Uric acid 1 (2.0%) 2 (4.0%)

Whewellite 18 (36.7%) 20 (40.0%)

Whewellite ? Apatite 14 (28.6%) 9 (18.0%)

Weddellite 10 (20.4%) 12 (24.0%)

Cystine 1 (2.0%) 1 (2.0%)

Table 2 Surgical results and

complications

a 2-sample independent t test;
b Fisher’s exact test

Staged tubeless PCNL Simultaneous bilateral

tubeless PCNL

p value

Mean length of stay (days) 6.37 ± 1.55 3.62 ± 1.03 \0.001a

Mean Cr change (mg/dl) 0.08 ± 0.11 0.08 ± 0.12 0.989a

Mean Hb decrease (gm/dl) 2.01 ± 0.51 1.99 ± 0.52 0.846a

VAS POD 2 (10 cm) 6.31 ± 0.98 5.08 ± 1.07 \0.001a

Ketorolac (mg) 116.33 ± 23.34 63.00 ± 15.94 \0.001a

Buprenorphine dosage (mg) 0.08 ± 0.11 0.08 ± 0.15 0.975a

Convalescence (days) 11.76 ± 2.41 6.44 ± 1.15 \0.001a

Direct cost (NT$) 90237.96 ± 8164.58 55470.20 ± 2701.05 \0.001a

Clavien grading system 0.906b

0 41 (83.7%) 42 (84.0%)

1 8 (16.3%) 5 (10.0%)

2 2 (4.1%) 3 (6.0%)
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with that reported by Bagrodia et al. [17] and provided a

significant financial disincentive for the surgeon to perform

simultaneous bilateral PCNL. The disparity between the

advantage to insurers and third-party payers and the dis-

advantage to the surgeon in performing simultaneous

bilateral PCNL is particularly glaring as third-party payers

benefit from the direct cost savings, as presumably hospital

charges are likewise reduced.

Blood transfusion is a major complication of PCNL. In

the present study, 2 patients in the staged tubeless PCNL

group and 3 patients in the simultaneous bilateral tubeless

PCNL group required intraoperative blood transfusion

because of significant blood loss due to multiple tracts. No

patients required any blood transfusion for postoperative

hemorrhaging. The incidence of blood transfusion after

bilateral simultaneous PCNL has varied in published

reports from 4.2 to 28.6% [3, 5, 8]. Because the drops in

mean hemoglobin drop in both groups were comparable,

we did not need for a blood transfusion in the study group

to the group of the tubeless procedure. Other investigators

also did not experience increased transfusion requirements

in their studies of tubeless PCNL [4, 12, 18–21].

Postoperative pyrexia is a common complication in

PCNL of infectious calculi. In this series, a postoperative

fever [38.5�C was recorded in 13 patients. The rate of

postoperative fever (16.3 and 10.0%) was lower than the

26% rate reported by Troxel and Low [22]; prophylactic

antibiotics may have contributed to this difference [23, 24].

Multiple factors contributed to a postoperative fever after

PCNL. There were 4 out of 5 patients in the staged tubeless

PCNL and 5 out of 6 patients in the simultaneous bilateral

tubeless PCNL group, who developed postoperative fever,

even though prophylactic parenteral antibiotics had been

prescribed. The 3 patients in the staged tubeless PCNL

group developed postoperative pyrexia during every pro-

cedure. These patients suffered from bilateral renal stag-

horn stones composed of struvite and ammonium

phosphate. A possible explanation for the fever correlating

with the infection calculi, but not the urinary tract infec-

tion, may be that, in this series, even though prophylactic

antibiotics were administered to all patients, and patients

with infections (as evidenced by urinary tract infection

suggested by the urinary routine examination, fever, and

preoperative high white blood cell count in the blood) were

treated initially with a complete course of culture-specific

antibiotics, followed by suppressive therapy until the

PCNL was rescheduled. In fact, a preoperative urinary

sterile status was easily attained, although with conven-

tional antibiotics, eliminating the microorganisms inside

the calculi completely was difficult [25], and most calculi

contained a high dose of endotoxins [26]. In the procedure

of comminution of calculi, these endotoxins and microor-

ganisms inside the calculi were released, and a systemic

absorption of irrigation fluid containing bacteria or endo-

toxins contributed to a chill during the operation and a

postoperative fever.

The present study was limited by its inherent biases in

regional costs, derived from the National Health Insurance

Bureau of Taiwan. These costs may not apply to other

countries.

Conclusions

This study demonstrates that simultaneous bilateral tube-

less PCNL is a safe, efficacious, and cost-effective option

in cases of bilateral renal staghorn calculi, which is asso-

ciated with low morbidity, short hospital stays, high stone-

free rates, and early return-to-normal activity times.

References

1. Lingeman JE, Coury TA, Newman DM et al (1987) Comparison

of results and morbidity of percutaneous nephrostolithotomy and

extracorporeal shock wave lithotripsy. J Urol 138:485–490

2. Wong MY (2001) An update on percutaneous nephrolithotomy in

the management of urinary calculi. Curr Opin Urol 11:367–372

3. Ahlawat R, Banerjee GK, Dalela D (1995) Bilateral simultaneous

percutaneous nephrolithotomy. A prospective feasibility study.

Eur Urol 28:116–118

Table 3 Morphology and

function of corresponding

kidney

a 2-sample independent t test

Staged tubeless PCNL Simultaneous bilateral

tubeless PCNL

p value

Glomerular filtration rate (ml/min)

Pre-operative 59.274 ± 14.16 59.40 ± 13.32 0.823a

6 months later 64.27 ± 13.48 65.36 ± 12.97 0.897a

p value 0.798a 0.846a

Relative perfusion rate (%)

Pre-operative 39.27 ± 4.00 39.09 ± 3.97 0.961a

6 months later 41.52 ± 4.24 41.42 ± 3.38 0.681a

p value 0.427a 0.623a

Urol Res (2011) 39:289–294 293

123



4. Desai M, Grover R, Manohar T et al (2007) Simultaneous

bilateral percutaneous nephrolithotomy: a single-center experi-

ence. J Endourol 21:508–514

5. Dushinski JW, Lingeman JE (1997) Simultaneous bilateral per-

cutaneous nephrolithotomy. J Urol 158:2065–2068

6. Holman E, Khan AM, Pasztor I et al (2002) Simultaneous

bilateral compared with unilateral percutaneous nephrolithotomy.

BJU Int 89:334–338

7. Holman E, Salah MA, Toth C (2002) Comparison of 150

simultaneous bilateral and 300 unilateral percutaneous nephro-

lithotomies. J Endourol 16:33–36

8. Silverstein AD, Terranova SA, Auge BK et al (2004) Bilateral

renal calculi: assessment of staged v synchronous percutaneous

nephrolithotomy. J Endourol 18:145–152

9. Shah H, Khandkar A, Sodha H et al (2009) Tubeless percutane-

ous nephrolithotomy: 3 years of experience with 454 patients.

BJU Int 104:840–846

10. Gonen M, Ozturk B, Ozkardes H (2009) Double-J stenting

compared with one night externalized ureteral catheter placement

in tubeless percutaneous nephrolithotomy. J Endourol 23:27–32

11. Shelbaia A, Rahman SA, Hussein A (2009) Tubeless percutane-

ous nephrolithotomy. UroToday Int J 02:02

12. Aghamir SMK, Mohammadi A, Mosavibahar SH et al (2008)

Totally tubeless percutaneous nephrolithotomy in renal anoma-

lies. J Endourol 22:2131–2134

13. Dindo D, Demartines N, Clavien PA (2004) Classification of

surgical complications: a new proposal with evaluation in a

cohort of 6336 patients and results of a survey. Ann Surg

240:205–213

14. Preminger GM, Assimos DG, Lingeman JE et al (2005) AUA

guideline on management of staghorn calculi: diagnosis and

treatment recommendations. J Urol 173:1991–2005

15. Rous SN, Turner WR (1997) Retrospective study of 95 patients

with staghorn calculus disease. J Urol 118:902–904

16. Koga S, Arakaki Y, Matsuoka M et al (1999) Staghorn calculi—

long-term results of management. Br J Urol 68:122–129

17. Bagrodia A, Raman JD, Bensalah K et al (2009) Synchronous

bilateral percutaneous nephrostolithotomy: analysis of clinical

outcomes, cost and surgeon reimbursement. J Urol 181:149–153

18. Bellman GC, Davidoff R, Candela J et al (1997) Tubeless per-

cutaneous renal surgery. J Urol 157:1578–1582

19. Delnay KM, Wake RW (1998) Safety and efficacy of tubeless

percutaneous nephrostolithotomy. World J Urol 16:375–377

20. Karami H, Gholamrezaie HR (2004) Totally tubeless percutane-

ous nephrolithotomy in selected patients. J Endourol 18:475–476

21. Limb J, Bellman GC (2002) Tubeless percutaneous renal surgery:

review of first 112 patients. Urology 59:527–531

22. Troxel SA, Low RK (2002) Renal intrapelvic pressure during

percutaneous nephrolithotomy and its correlation with the

development of postoperative fever. J Urol 168:1348–1351

23. Dogan HS, Guliyev F, Cetinkaya YS et al (2007) Importance of

microbiological evaluation in management of infectious compli-

cations following percutaneous nephrolithotomy. Int Urol

Nephrol 39:737–742

24. Mariappan P, Tolley DA (2005) Endoscopic stone surgery min-

imizing the risk of post-operative sepsis. Curr Opin Urol

15:101–105

25. Fowler JE Jr (1984) Bacteriology of branched renal calculi and

accompanying urinary tract infection. J Urol 131:213–215

26. McAleer I, Kaplan GW, Bradley JS et al (2003) Endotoxin

content in the renal calculi. J Urol 16:1813–1814

294 Urol Res (2011) 39:289–294

123


	Simultaneous bilateral tubeless percutaneous nephrolithotomy of staghorn stones: a prospective randomized controlled study
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	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


