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Abstract

Background Patient-controlled analgesia is a widely used

and effective method of controlling pain after THA. This

method is associated with substantial undesirable side

effects. Local infiltration has been introduced in an attempt

to reduce opioid requirements postoperatively, but its

ability to reduce pain without complications is still

questioned.

Questions/Purposes We evaluated patient-controlled

analgesia use, pain and satisfaction scores, complication

rates, and ropivacaine levels associated with the use of

periarticular multimodal drug infiltration in THA.

Patients and Methods We randomized 64 patients

undergoing THA to receive a periarticular intraoperative

multimodal drug injection or to receive no injection. All

patients received patient-controlled analgesia for 24 hours

after surgery. The final assessment was at 6 weeks.

Results Patients receiving the periarticular injection used

less patient-controlled analgesia 6 hours postoperatively.

The 24-hour patient-controlled analgesia requirement

postsurgery also was less. The visual analog scale score for

pain on activity in the postanesthetic care unit was less for

patients who received an injection. The visual analog scale

satisfaction score was similar in the two groups throughout

the followup period. Recorded unbound ropivacaine levels

were 2.5 times lower than toxic levels.

Conclusions Periarticular intraoperative injection with

multimodal drugs can reduce postoperative patient-con-

trolled analgesia requirements and pain on activity in

patients undergoing THA with no apparent increase in risk.

Level of Evidence Level I, therapeutic study. See the

guidelines online for a complete description of level of

evidence.

Introduction

THA is one of the most cost-effective interventions avail-

able in modern surgery in terms of increased quality-

adjusted life expectancy and the cost per quality-adjusted

life year gained [7], but it is associated with considerable

postoperative pain [12, 33, 35]. There has been a recent

trend toward performing THAs through minimally invasive

approaches with proponents claiming benefits including

reduced intraoperative blood loss [2], reduced hospital in-

patient stay, and reduced postoperative pain [4]. The evo-

lution of these techniques has been accompanied by the

introduction of new analgesic regimes, improved patient

education, and preoperative preparation. It is unclear how
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much of the benefit attributed to the minimally invasive

approach is attributable to these changes rather than the

minimally invasive technique itself. Recent research sug-

gests it may be these rather than the surgical approach that

has led to an improvement in outcome [27]. A Cochrane

review however concluded preoperative education in iso-

lation had no effect on postoperative pain, function, or

length of stay although no account was taken of the sur-

gical technique [21]. Improved perioperative anesthetic

regimes reportedly reduce length of stay, reduce postop-

erative opioid requirements, and improve ambulatory

distance in the early rehabilitation period [25].

Continuous epidural and spinal analgesia are commonly

used in the context of THA but can be associated with side

effects, such as spinal headache, neurogenic bladder,

hypotension, respiratory depression, pulmonary hyperten-

sion, cardiac compromise, and risk of spinal infection [19,

26]. Opioid analgesia often is associated with side effects,

including nausea and vomiting, respiratory depression,

drowsiness, pruritus, reduced gut motility, and urinary

retention [10, 11]. The use of a lumbar plexus block or

femoral and sciatic nerve blocks in THA is becoming more

popular but can be associated with technical difficulties

[14, 15].

Periarticular infiltration using multimodal analgesia

after TKA reportedly reduces postoperative analgesia

requirements [5, 34]. However, there is little evidence to

support the use of periarticular multimodal injection for

postoperative pain relief in the case of THA, although

several authors have stated in a review article [28] and an

editorial [29] the techniques are used routinely in their

departments. These authors state studies are underway, but

preliminary data suggest the technique is effective and not

associated with an increase in complications [28, 29]. One

large nonrandomized case series suggests it is not associ-

ated with an increase in side effects or complications [16].

We first hypothesized (1) one periarticular injection

using multimodal drugs (an opioid, a NSAID, a long-acting

local anesthetic, and epinephrine) would reduce the

requirements for postoperative patient-controlled analgesia

(PCA). We further hypothesized (2) the injection would

reduce the visual analog scale (VAS) scores for pain, (3)

improve the VAS scores for patient satisfaction, (4) not

increase the operating time, (5) not affect length of hospital

stay, and (6) not lead to an increase in complications, and

finally (7) the associated increase in unbound ropivacaine

levels would not be above reported toxic levels.

Patients and Methods

We prospectively enrolled 64 patients (Table 1) undergo-

ing unilateral THA for a diagnosis of osteoarthritis between

November 2003 and April 2005. During this time, 452

THAs were performed in our unit in 440 patients for all

diagnoses (Fig. 1). Of these 440 patients, 143 were under

the care of the surgeons contributing to this study, and of

these 143 we assessed 115 for eligibility. Patients were

identified at the preoperative assessment stage. We con-

sidered patients younger than 80 years weighing from 50 to

120 kg, who were able to provide informed consent for and

cooperate with the study with a diagnosis of primary

osteoarthritis. We excluded two patients owing to major

psychological problems, previous drug dependency, aller-

gies to any of the ingredients of the injection, renal

insufficiency, abnormal liver enzymes, a history of stroke

or major neurologic deficit, or uncontrolled angina and

bifascicular blocks with prolonged QT intervals. Using

randomization tables, patients were randomized to one of

two groups: 32 patients received an intraoperative periar-

ticular injection and 32 patients did not. Patients and

assessors were blinded; owing to the study design, it was

not possible to blind the surgeons. A power study, using an

estimated 30% decrease in 24-hour PCA consumption as

being clinically important, showed statistical significance

(alpha = 0.05) was reached using 23 patients in each

treatment arm (beta = 0.8); for a significance value of

alpha = 0.01, 32 patients were required in each arm. Pre-

vious studies that have stated their power calculation have

used a 20% decrease in narcotic requirement and other

parameters [24] or a 25% reduction in VAS scores [1].

From our previous work, we believed a 30% reduction in

PCA requirement would need to be achieved to be signif-

icant. No patients were lost to followup at the 6-week end

point. All patients consented to inclusion in the study. We

had prior approval of our local ethics committee (in

accordance with the ethical standards of the responsible

committee on human experimentation and with the

Declaration of Helsinki of 1975 as revised in 2000).

The THAs were performed through a direct lateral

approach. Operative anesthesia was either general or

spinal. The anesthetic regime was standardized. No long-

acting analgesics were used and spinal anesthesia was

performed using spinal bupivacaine hydrochloride, ranging

from 10 to 15 mg. Twenty-three patients in the injected

Table 1. Demographic data for patients participating in the study

Demographic

variable

Group 1

(injected)

Group 2

(noninjected–control)

Age (years)* 61 (34–80) 65 (39–80)

Gender (female: male) 18:18 19:16

Body mass index� 30.1 (6.9) 30.6 (7.2)

Diagnosis 32 osteoarthritis 32 osteoarthritis

* Values are expressed as mean, with range in parentheses; �values

are expressed as mean, with SD in parentheses.
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group and 24 in the noninjected group had a general

anesthetic. Nine patients in the injected group and eight in

the noninjected group had a spinal anesthetic. With these

small numbers, there was no difference (chi square test,

p = 0.78) between general versus spinal anesthetic, which

was selected at the anesthesiologist’s discretion.

The injection contained 400 mg ropivacaine (ropiva-

caine HCl; Astra Zeneca Canada Inc, Ontario, Canada),

30 mg ketorolac (Toradol1; Sabex Inc, Boucherville,

Canada), 0.6 mL epinephrine (1:1000; Abbott Laborato-

ries, Abbott Park, IL), and 5 mg preservative-free

morphine (Sabex Inc). These were mixed with sterile

normal saline and made up to a combined volume of

100 mL in the operating room [5]. During the operation,

20 mL of the mixture was injected into the posterior

capsule after femoral component insertion and another

20 mL in the anterior capsule before hip reduction and

capsular closure. The remaining 60 mL was placed in the

fat and subcuticular tissues. Five patients in each group had

blood samples taken at 30 minutes, 1 hour, and 4 hours

postoperation to measure venous blood (protein-bound)

ropivacaine levels.

All patients received PCA for 24 hours postsurgery

(morphine: bolus 1.5 mg, lockout 6 minutes and maximum

15 mg/hour). All patients had a lower limb ultrasound to

exclude a deep vein thrombosis at Day 5 postsurgery.

Postoperative PCA consumption was measured for the

first 24 hours and the patient’s overall analgesic con-

sumption until discharge was measured and converted to

morphine equivalents to allow for comparison of the

Assessed for eligibility (n = 115) 

Enrollment 
Excluded (n = 2) 
Not meeting inclusion criteria (n = 42) 
Refusal to participate (n = 7) 
Other reasons (n=0) 

Random allocation by table 

Allocated to injection (n = 32) 
Received allocation 
intervention (n = 32) 
Did not receive allocated 
intervention (n = 0) 

Allocated to no injection (n = 32) 
Received allocation intervention 
(n = 32) 
Did not receive allocated 
intervention (n = 0) 

Allocation 

Lost to followup (n = 0) 
Discontinued intervention (n = 
0)

Lost to followup (n = 0) 
Discontinued intervention (n = 
0)

Followup 

Analyzed (n = 32) 
Excluded from analysis (n = 
0)

Analyzed (n = 32) 
Excluded from analysis (n = 0) Analysis 

Patients undergoing THA during course of 
study (n = 440) 

Patients undergoing THA under the care of 
surgeons contributing patients to the study

(n = 143) 

Fig. 1 A CONSORT flowchart

describes patient selection.
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groups. Other analgesics used by the patients during the

postoperative period included PercocetTM (acetaminophen

325–650 mg, oxycodone 5–10 mg; Endo Pharmaceuticals

Inc, West Chester, PA), Tylenol1 (acetaminophen 325 mg,

caffeine 15 mg, codeine 8 mg; McNeil Consumer Health-

care, Fort Washington, PA), and Tylenol1 3 (acetaminophen

300 mg, codeine 30 mg; McNeil Consumer Healthcare).

The following conversion ratios were used for calculating

morphine equivalents: morphine:oxycodone 1:2 and mor-

phine:codeine 1:20 [13]. The total dose of a drug was

calculated for the period of interest and then converted to

morphine equivalents for analysis. We measured ropiva-

caine levels in five patients 4 hours postoperation. The

criteria for hospital discharge were the ability to safely walk

up and down a flight of stairs and a safe environment for

discharge.

Patients were assessed using VAS scores for pain, at rest

and during activity, and for patient satisfaction, in the pre-

operative assessment clinic (2–3 weeks before surgery), on

the day of surgery, in the postanesthetic care unit (PACU), at

some time during the inpatient stay, and finally at 6 weeks’

followup. The VAS for pain and satisfaction ran from 0 mm

(indicating no pain or completely dissatisfied) to 100 mm

(indicating extreme pain or completely satisfied) in 10-mm

increments. The activity performed relating to the VAS

assessment of pain on activity was leg movements while

supine within the limits of any regional anesthesia while in

the PACU. At other times, the activity was the rehabilitation

activity relevant to that stage of the patient’s recovery.

Specific note was made of any signs of cardiac (chest pain,

shortness of breath, or electrocardiogram changes) or central

nervous system toxicity (visual and hearing disturbances,

dysarthria, tingling, perioral numbness, dizziness, pares-

thesia, light-headedness, muscular twitching, or muscular

rigidity), or wound complications. We observed wounds

daily and noted any wound drainage, erythema, swelling,

blisters, desquamation, dehiscence, protuberant suture

material, or signs of infection. As part of our routine clinical

care during the period of this study, Harris hip scores and

WOMAC scores were collected prospectively for all patients

(Table 2). These data were available out to 2 years by the

time of this study. All patients had a lower limb ultrasound to

assess for the presence of deep vein thrombosis before

discharge.

We determined differences in postoperative PCA

requirements, postoperative VAS scores for pain and sat-

isfaction, the operating time, and the length of hospital stay

between the injected and noninjected cohorts using a two-

tailed unpaired t test. In all five of these analyses, the data

passed the Kolmogorov-Smirnov test for normality

(p \ 0.05). We determined the difference in the incidence

of complications between the injected and noninjected

cohorts using Fisher’s exact test (nonparametric). SPSS1

(Version 11.5; SPSS Inc, Chicago, IL) was used for the

analyses.

Results

Patients undergoing THA who had received the multi-

modal drug infiltration used less (p = 0.0023) PCA at

6 hours postoperation (11.1 mg morphine [SD, 9.7 mg]

versus 19.6 mg morphine [SD, 11.6 mg]). The overall PCA

requirement was less (p = 0.0093) during the first 24 hours

after surgery for the injected patients (28.5 mg morphine

[SD, 18.9 mg] versus 43.3 mg morphine [SD, 24.7 mg])

(Fig. 2).

The VAS score for pain on activity was lower (p =

0.0019) in the injected group in the PACU (0.35 [SD, 0.31]

versus 0.59 [SD, 0.28]) (Fig. 3). There was no difference

between the VAS scores for pain at rest.

Table 2. Preoperative and postoperative hip scores

Scoring system Group 1 (injected) Group 2 (noninjected–control) p Value for

Group 1 vs Group 2

All patients

Mean SD Mean SD Mean SD

Harris hip score

Preoperative 45.9 10.0 43.6 15.6 0.49 44.8 11.4

3 months 88.2 9.1 81.6 25.1 0.17 84.8 9.5

1 year 93.1 8.2 90.6 21.4 0.54 91.8 8.3

2 years 92.5 10.7 90.9 22.8 0.72 91.5 9.0

WOMAC

Preoperative 45.0 20.6 39.2 21.3 0.27 42.3 20.2

3 months 80.0 13.5 78.2 23.1 0.70 79.0 15.1

1 year 85.1 15.6 78.0 25.3 0.18 81.5 17.7

2 years 69.3 23.5 76.6 25.9 0.24 73.2 21.6
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The VAS scores for patient satisfaction were similar

between the groups (Fig. 4).

The average operating times (skin incision until dressing

application) were similar (p = 0.86) for the two groups:

85.5 minutes (SD, 19.7 minutes) for the injected group and

84.7 minutes (SD, 14.9 minutes) for the noninjected group.

There was no difference (p = 0.24) in average hospital

stay (125.8 hours [SD, 30.6] for injected group versus

139.0 hours [SD, 54.7] for the noninjected group).

The rate of wound complications was similar (p = 0.35)

in the two groups. Three patients had a minor wound

problem in the injected group and one in the noninjected

group. These included three patients with blisters related to

their dressings and one prominent suture requiring trim-

ming. One patient in the injected group had a deep vein

thrombosis postoperatively.

The maximum dose of unbound ropivacaine observed

among the five patients was 60 ng/mL, which is 2.5 times

below the toxic levels reported by Knudsen et al. [18]

(150 ng/mL). No cardiac or central nervous system toxicity

was observed.

Discussion

Postoperative pain after THA is common [12, 33, 35].

The cause of pain may be a result of trauma to the bone

or soft tissues. The optimal form of pain relief is one that

is applied preoperatively, perioperatively, and post-

operatively to try to avoid the establishment of pain

hypersensitivity [3]. Good pain relief allows for effective

postoperative rehabilitation [25]. We performed a study to

ascertain whether one periarticular injection using multi-

modal drugs would achieve a reduction in postoperative

PCA requirements. We also aimed to establish whether the

injection would lead to a reduction in the VAS scores for

pain, lead to an improvement in the VAS scores for patient

satisfaction, not increase the operating time, not affect

length of hospital stay, and not lead to an increase in

complications, and that the associated increase in unbound

ropivacaine levels would not be greater than reported toxic

levels.

We acknowledge several limitations. The first relates to

its size. The study was underpowered to establish whether

the observed reduction in postoperative PCA requirements

Fig. 2 A graph showing 24-hour PCA morphine consumption in

patients after THA. Patients undergoing THA receiving the multi-

modal drug infiltration used less (p = 0.0023) PCA at 6 hours

postoperation and less (p = 0.0093) overall PCA during the first

24 hours after surgery. Data are presented as means (bars) with SD

(error bars).

Fig. 3 VAS scores for pain in patients after THA are shown. The

VAS score for pain on activity was lower (p = 0.0019) in the injected

group in the PACU. PACU = postanesthetic care unit; 4 h Post =

4 hours postoperative; POD1 = Postoperative Day 1; POD3 = Post-

operative Day 3; POD5 = Postoperative Day 5; D/C = discharge;

6wk F/U = 6 weeks’ followup. Data are presented as means (bars)

with SD (error bars).

Fig. 4 VAS scores for satisfaction in patients after THA are shown.

The VAS scores for patient satisfaction were similar between the

groups. PACU = postanesthetic care unit; 4 h Post = 4 hours post-

operative; POD1 = Postoperative Day 1; POD3 = Postoperative Day

3; POD5 = Postoperative Day 5; D/C = discharge; 6wk F/U = 6

weeks’ followup. Data are presented as means (bars) with SD (error

bars).
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would translate into a lower incidence of the side effects

associated with postoperative opioid use. Second, we

explored only the use of this analgesic modality with one

surgical approach to the hip and the findings might not

apply to other joints (eg, the knee). Third, we focused on

the early postoperative period; although we would not

expect a difference in the groups beyond 6 weeks, addi-

tional study would evaluate whether this is the case. This

would be of added value in terms of determining whether

the reduced PCA requirements translate into a lower inci-

dence of chronic pain developing in these patients. A postal

questionnaire followup of patients in Denmark who had

THA indicated the incidence of substantial pain after THA

may be as much as 12.1% and the state of this pain was

related to the recalled early postoperative pain experience

[23].

We observed a decrease in the PCA requirements of

patients receiving an intraoperative injection, which tar-

gets numerous sites of action. Inflamed tissues have

abundant opioid receptors [20, 32]. These receptors are

expressed shortly after trauma and are an effective site for

sensory blockade by opioids [31]. NSAIDs exert their

analgesic effect by numerous pathways in the periphery

including inhibition of prostaglandin synthesis, inhibition

of cyclooxygenase 2 activity, and in some NSAIDs,

inhibition of the lipoxygenase pathway and interference

with G-protein-mediated signal transduction [6]. The

reduction in PCA use was substantial in the PACU with

no difference between the groups at 7 to 24 hours.

This early substantial reduction was reflected in a sub-

stantially lower total during the 24-hour period. Peters

et al. [25] observed reduced postoperative narcotic

requirements with one intraoperative periarticular injec-

tion. Andersen et al. [1] observed reduced postoperative

narcotic requirements with an intraoperative periarticular

injection and top-up via catheter after 8 hours. Kerr and

Kohan [16] reported a series of 325 patients undergoing

THAs, TKAs, and hip resurfacings who received a peri-

operative injection and additional infiltration via a

catheter at 15 to 20 hours postoperation. They reported

satisfactory pain control in all patients with no morphine

required in two-thirds of their patients.

The VAS scores for pain for our patients showed

reduced pain on activity in the PACU only. There was no

difference in the VAS scores for pain at rest. Peters et al.

[25] observed reduced pain on activity on Postoperative

Day 2 but at no other time. They also reported reduced pain

at rest on Postoperative Days 1 and 2; interestingly, there

was increased pain at rest in the injected group on the day

of surgery. Kerr and Kohan [16] did not compare their data

with a noninjected cohort. Hebl et al. [14] reported on two

groups of 20 patients who had minimally invasive THA

and TKA with an anesthetic protocol using a peripheral

nerve blockade. Good pain relief was achieved but with

side effects and a 3% rate of failed blocks.

We observed similar VAS satisfaction scores in the two

groups. This result was surprising given there was a

decrease in pain on activity scores in the PACU. An

increase in pain reportedly correlates with a decrease in

patient satisfaction [22]. Parvataneni et al. [24] reported an

increase in patient satisfaction in their series of patients

undergoing THA who received a perioperative injection.

Identifying changes in patient satisfaction in the early

postoperative period is a recognized problem [17]. It is

possible the VAS scale was not a sensitive enough test to

detect the changes in satisfaction or a greater reduction in

the VAS pain score would be required in our population to

be reflected in an improved VAS satisfaction score.

We observed no difference in the operative time for our

patients. Failed peripheral nerve blocks [14] can increase

the overall theater time for a patient undergoing TKA [34].

The technique used in our study did not affect the operative

time and patients in both groups underwent the same per-

ioperative preparation, so although not formally measured,

it is reasonable to assume the overall theater time is not

increased by this technique. This may represent an

increased efficiency over nerve blocks.

Our injected group was not discharged in a shorter time

than the noninjected group. Others investigating periartic-

ular hip injections alone have reported more rapid

discharge of their patients who received injections [25]. A

more rapid discharge also has been reported with the use of

a catheter for additional instillation after perioperative

injection [1, 16]. Our criteria for discharge did not differ

between the groups, nor did it in these other studies. It is

possible the expectations of staff were influencing the

actual discharge time. A more thorough investigation of the

factors involved in discharge would be required to ascer-

tain whether this was the case.

The complication rates were similar for our two groups.

Another series investigating the technique also reported no

difference in complication rates [25]. In the trial of an

intraoperative injection followed by top-up via a catheter

[1], there was an episode of deep infection in the injected

group although overall no difference in complication rate.

We believe one intraoperative injection is preferable to

performing a top-up via catheter postoperatively. Although

aseptic technique can be used to achieve this, it is a

potential port for the introduction of bacteria. Continuous

infusion of opioid and bupivacaine postoperatively in

patients who have a TKA is associated with prolonged

wound drainage [9].

Ropivacaine is a local anesthetic pharmacokinetically

similar to bupivacaine but has a lower toxicity profile and

longer duration of action [8, 18]. We measured circulating

blood levels of ropivacaine in patients receiving injections.
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All measurements were well within the reported limits for

toxicity [28]. The addition of epinephrine helps to reduce

the toxicity of the local anesthetic by keeping it localized to

the area of injection [30].

Our data suggest periarticular intraoperative injection

with multimodal drugs around THA can reduce postoper-

ative PCA requirements with no apparent increase in risk.
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29. Röstlund T, Kehlet H. High-dose local infiltration analgesia after

hip and knee replacement: what is it, why does it work, and what

are the future challenges? Acta Orthop. 2007;78:159–161.

30. Solanki DR, Enneking FK, Ivey FM, Scarborough M, Johnston

RV. Serum bupivacaine concentrations after intraarticular injec-

tion for pain relief after knee arthroscopy. Arthroscopy. 1992;8:

44–47.

31. Stein C. Peripheral mechanisms of opioid analgesia. Anesth
Analg. 1993;76:182–191.

32. Stein C. The control of pain in peripheral tissue by opioids.

N Engl J Med. 1995;332:1685–1690.

2158 Busch et al. Clinical Orthopaedics and Related Research1

123

http://www.mywhatever.com/cifwriter/library/70/4932.html
http://www.mywhatever.com/cifwriter/library/70/4932.html


33. Thomas T, Robinson C, Champion D, McKell M, Pell M. Pre-

diction and assessment of the severity of post-operative pain and

of satisfaction with management. Pain. 1998;75:177–185.

34. Vendittoli PA, Makinen P, Drolet P, Lavigne M, Fallaha M,

Guertin MC, Varin F. A multimodal analgesia protocol for total

knee arthroplasty: a randomized, controlled study. J Bone Joint
Surg Am. 2006;88:282–289.

35. Weller R, Rosenblum M, Conard P, Gross JB. Comparison of

epidural and patient-controlled intravenous morphine following

joint replacement surgery. Can J Anaesth. 1991;38:582–586.

Volume 468, Number 8, August 2010 Periarticular Drug Infiltration in THA 2159

123


	The Efficacy of Periarticular Multimodal Drug Infiltration  in Total Hip Arthroplasty
	Abstract
	Background
	Questions/Purposes
	Patients and Methods
	Results
	Conclusions
	Level of Evidence

	Introduction
	Patients and Methods
	Results
	Discussion
	Acknowledgments
	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


