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(Eighth Section: Operative Environment)

Question 1: Do numbers of bacteria arriving in the
surgical wound correlate directly with the probability of
surgical site infection (SSI)?

Consensus: We recognize that the probability of SSI
correlates directly with the quantity of bacteria that reach
the wound. Accordingly we support strategies to lower
particulate and bacterial counts at surgical wounds.
Delegate Vote: Agree: 97%, Disagree: 2%, Abstain: 1%
(Strong Consensus)

Justification: Postoperative SSIs are believed to occur
via bacterial inoculation at the time of surgery or as a
result of bacterial contamination of the wound via open
pathways to the deep tissue layers.'” The probability of
SSI is reflected by interaction of parameters that can be
categorized into three major groups.” The first group
consists of factors related to the ability of bacteria to
cause infection and include initial inoculation load and
genetically determined virulence factors that are required
for adherence, reproduction, toxin production, and
bypassing host defense mechanisms. The second group
involves those factors related to the defense capacity of
the host including local and systemic defense
mechanisms. The last group contains environmental
determinants of exposure such as size, time, and location
of the surgical wound that can provide an opportunity for
the bacteria to enter the surgical wound, overcome the
local defense system, sustain their presence, and replicate
and initiate local as well as systemic inflammatory
reactions of the host.

The use of iodine impregnated skin incise drapes shows
decreased skin bacterial counts but no correlation has been
established with SSI. However, no recommendations regar-
ding the use of skin barriers can be made (See Question 27).

Question 2: Do numbers of bacteria in the operating
room (OR) environment correlate directly with the proba-
bility of SSI?

Consensus: We recognize that airborne particulate
bacteria are a major source of contamination in the OR
environment and that bacteria shed by personnel are the
predominant source of these particles. The focus of our
recommendations is to reduce the volume of bacteria in
the OR with particular attention to airborne particles.
Delegate Vote: Agree: 93%, Disagree: 5%, Abstain: 2%
(Strong Consensus)

Justification: Air is a potential source of contamination
in the OR.>* Studies have demonstrated that the number
of airborne bacteria around the wound is correlated to the
incidence of periprosthetic joint infection (PJI)." It has
been suggested that if it was possible to measure
accurately the number of bacteria present in the wound it
should constitute the most precise predictor of
subsequent infection.” Bacteria can be considered as part
of the total mass of particulates in the air. Some studies
have suggested that the airborne particulate count should
be considered as potential surrogate for airborne
microbial density.® Others have found a correlation
between the number of particulates larger than 10
micrometers with the density of viable bacteria at the site
of surgery (measured by colony forming units).” It has
been suggested that monitoring particulate count be used
as a real-time proxy for increased risk of wound contami-
nation or infection.’ Persons in the OR are a major source
of bacterial load and shed bacterial particulates. These
particulates circulate through the OR via air currents.
Movements of personnel and objects (including OR
equipment) and opening and closing doors can generate
significantly marked air currents and increase the
probza}gaility of bacteria being deposited in the surgical
site.”

Question 3: Should the OR in which an elective
arthroplasty is performed be fitted with laminar air flow
(LAF)?
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Consensus: We believe that arthroplasty surgery may be
performed in operating theaters without laminar flow.
Laminar flow rooms and other strategies that may reduce
particulates in operating rooms would be expected to reduce
particulate load. Studies have not shown lower SSI in
laminar flow rooms and some cases are associated with
increased rates of SSI. These are complex technologies that
must function in strict adherence to maintenance protocols.
We recommend further investigation in this field.

Delegate Vote: Agree: 85%, Disagree: 7%, Abstain: 8%
(Strong Consensus)

Justification: The most cited studies supporting the use of
LAF were conducted in the 1970s and 1980s by Charnley
and Lidwell et al.” '® However, several recent studies have
shown no clear benefit of LAF in reducing the incidence of
deep SSI.'"'* Breier et al. conducted a nationwide study in
Germany, controlling for confounding factors with multi-
variate analysis, and found no independent effect of LAF
on SSI rates, even when considering LAF rooms with large
ceiling sizes (at least 3.2m x 3.2m)."

A recent study by Hooper et al. that was based on the
New Zealand joint registry evaluated the subject on a
wide basis.”” The authors analyzed 51,485 total hip
arthroplasties (THA) and 36,826 total knee arthroplasties
(TKA) and revealed increased early infection rates with
laminar flow use, especially for THA patients. This
increase was found to be independent of patient
characteristics, operative time, surgeon, or institution.
Unfortunately, except for the study performed by Salvati
et al. in which horizontal LAF was found to increase the
risk of PJI in TKA, other studies, including those suppor-
ting the use of LAF,'” those opposing its use,'® and those
with indifferent results,'””"” did not conduct any sub-
analysis to distinguish influence of different types of
LAF on PJI.

Question 4: Is there enough evidence to enforce the
universal use of body exhaust suits during total joint
arthroplasty (TJA)?

Consensus: There is currently no conclusive evidence to
support the routine use of space suits in performing TJA.
Delegate Vote: Agree: 84%, Disagree: 11%, Abstain:
5% (Strong Consensus)

Justification: Similar to the situation with laminar flow,
the use of space suits during TJA has become a subject of
controversy. A recent study by Miner et al. showed no
benefit in the use of body exhaust suits'* and a study by
Hooper et al. evaluating the use of a space suit and its
effect on early infection rates identified an increased rate
of early infection with the use of space suits both in
conventional and in laminar flow theaters.”> However,
there is some suggestion that space suits should be worn in
laminar flow-fitted rooms to prevent contamination.'® "
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Question 5: What strategies should be implemented
regarding OR traffic?

Consensus: We recommend that OR traffic should be
kept to a minimum.

Delegate Vote: Agree: 100%, Disagree: 0%, Abstain:
0% (Unanimous Consensus)

Justification: Personnel are the major source of air
contamination in the OR, both by traffic that creates
turbulence and contaminates ultraclean air and by
bacterial shedding. Ritter et al. showed that bacterial
counts in OR air increased 34-fold in an operating room
with 5 people compared to an empty room.'” Keeping the
OR door open also significantly increased bacterial air
contamination of the room in the same study. Andersson
et al. showed a positive correlation between traffic flow
rates and air bacterial counts in orthopaedic procedures."’
They also identified a direct correlation between the
number of people present in the OR and bacterial counts.
Quraishi et al. further demonstrated a direct correlation
between the activity level of OR personnel and bacterial
fallout into the sterile field. *” Panahi et al. observed door
openings during primary and revision TJA cases.”’ They
identified 0.65 and 0.84 door openings per minute in
primary and revision cases, respectively. The main
personnel responsible for door openings were implant
technical representatives and circulating nurses. Lynch et
al. showed an exponential relationship between the
number of door openings and the number of personnel in
the OR. In their series, information requests (an easily
avoidable cause) was the reason for the majority of door
openings.”? Multiple door openings can result in a drop in
the pressure gradient requiring more air being pumped
through LAF systems and therefore the high efficiency
particulate air filters are consumed more quickly. It has
been proposed by experts that OR personnel pass through
a sub-sterile hallway every time they enter or leave the
OR, although evidence regarding this practice is lacking.
If preoperative templating is possible, available sizes of
the implants should be in the OR at the start of the

surgery.

Question 6: Should operating lights be controlled with a
foot pedal as opposed to reaching above eye level?

Consensus: We recommend a general awareness that
light handles can be a source of contamination and to
minimize handling of lights as much as possible. Other
strategies for light control need to be developed in the
future to minimize contamination.

Delegate Vote: Agree: 91%, Disagree: 4%, Abstain: 5%
(Strong Consensus)

Justification: Davis et al. identified a 14.5% rate of
contamination of sterile light handles during TJA cases.”
Hussein et al. showed no evidence of contamination of
the sterile light handle (autoclaved plastic or metallic)
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after 15 cases of primary TJA.** However, we were
unable to identify other studies in the literature addressing
the risk of contamination of the surgeon's gown or of parts
of the sterile field when compared with reaching up for
light adjustment, or studies that looked at air disruptions
secondary to the movement of the surgeon reaching
above eye level.

Question 7: Is there a role for ultraviolet (UV) light use
in the prevention of infection after TJA?

Consensus: We agree that UV light environments can
lower infection rates, but recognize that this can pose a
risk to OR personnel. We recognize that the benefit of
UV might be the inhibition of operating traffic.

Delegate Vote: Agree: 74%, Disagree: 13%, Abstain:
13% (Strong Consensus)

Justification: Even though UV light use has been shown
to significantly decrease the number of bacterial counts
in the OR, as well as the occurrence of postoperative
infection, its use is harmful for OR personnel and
increases the risk of corneal injuries and skin cancer; as
such, current guidelines from the Centers for Disease
Control (CDC) recommend against the use of UV lights
in the OR to prevent SSIs.>*>°

Question 8: Do UV decontamination/sterilization lights or
portable units in unoccupied ORs (nights and weekends)
make a difference in the sterility of the OR environment?

Consensus: UV would be expected to lower bacterial
load in ORs, but the technology has not been studied in
this application. It might be considered an adjunct but not
a replacement for conventional cleaning. There are
potential risks to staff by UV technology inadvertently
left on at the start of the work day.

Delegate Vote: Agree: 84%, Disagree: 3%, Abstain:
13% (Strong Consensus)

Justification: After a thorough literature search, we were
unable to identify evidence to support or refute the use of
UV light to keep the OR environment sterile outside
operative times.

Question 9: Should the patient and OR personnel wear a
mask to avoid contamination of the OR air?

Consensus: Despite the absence of conclusive studies
that show a reduction in SSI when surgical masks are
worn properly and uniformly by all staff, we believe
there is reason to expect particulate airborne bacteria
counts to be reduced by disciplined use of surgical
masks. Until evidence appears that shows an advantage
to NOT wearing a mask, we believe that it is in the
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interest of patient safety that all personnel wear surgical
masks at all time that they are in the OR. There is
insufficient evidence to support the use of masks by
patients that outweighs the benefit of airway access.
Delegate Vote: Agree: 85%, Disagree: 7%, Abstain: 8%
(Strong Consensus)

Justification: Several authors have questioned the utility
of face masks worn by OR personnel in preventing air
and wound contamination.’’* A study by Lipp and
Edwards included 3 randomized controlled trials
(RCTs)with a total of 2,113 subjects and concluded that
the use of face masks had no significant effect on
surgical wound infections in patients undergoing clean
surgery.’* Sellden et al. decided to refrain from the use of
face masks for unscrubbed personnel in the OR.* A
recent RCT by Webster et al. showed that if none of the
non-scrubbed OR personnel wore a face mask, there was
no increase in the rate of SSIs. However, this study
included non-orthopaedic as well as orthopaedic
procedures and followed patients for only 6 weeks
postoperatively.” Furthermore, it was not clear if ortho-
paedic procedures included implantation procedures. We
were unable to identify studies looking specifically at face
masks worn by the patient undergoing TJA or studies
evaluating the benefit of this practice in reducing OR air
contamination.

Question 10: What garments are required for OR
personnel?

Consensus: We recommend that all personnel wear clean
theater attire including a disposable head covering, when
entering an OR. Garments worn outside of the hospital
should not be worn during TJA.

Delegate Vote: Agree: 98%, Disagree: 1%, Abstain: 1%
(Strong Consensus)

Justification: Some aspects of the appropriate attire for
surgical personnel (such as surgical gowns and gloves)
have been addressed in other sections. Controversy has
been raised regarding the utility of surgical masks or
head coverings in the prevention of SSI based on
inconsistent results from experimental and clinical
investigations in the field of general surgery, gynecology,
and cardiology (cardiac catheterization).”*** Nevertheless,
as affirmed by CDC guidelines,” use of surgical masks by
all OR personnel is an advantageous and harmless
behavior that provides a mechanical obstacle for OR
personnels’ oro- and nasopharyngeal secretions. These
secretions may contain bacterial particulates and all
efforts should be made to decrease the risk of exposure of
surgical wound to these particulates. Moreover, masks
can also be beneficial in protecting the personnel from
patients’ blood or other bodily fluids.



Vof

s Jolie i sie UL.):«_;BV_A»LSLMb,!MQYL&AuM

\yaé )L@,g Y e)Lq.\i: AY o)‘ga/[)\ﬂ\ J‘\pbuju\yr,‘;.’\ f.fkl;u

References

1. Lidwell OM, Lowbury EJ, Whyte W, Blowers R,
Stanley SJ, Lowe D. Airborne contamination of wounds
in joint replacement operations: the relationship to sepsis
rates. J Hosp Infect. 1983;4(2):111-31.

2. McPherson EJ, Peters CL. Chapter 20 Musculoskele-
tal Infection. Orthopedic Knowledge Update 10; 2011:239-58.

3. Whyte W, Hodgson R, Tinkler J. The importance of
airborne bacterial contamination of wounds. J Hosp
Infect. 1982;3(2):123-35.

4. Edmiston CE, Jr., Seabrook GR, Cambria RA, et al.
Molecular epidemiology of microbial contamination in the
operating room environment: Is there a risk for infection?
Surgery. 2005;138(4):573-579; discussion 579-82.

5. Taylor GJ, Bannister GC, Leeming JP. Wound
disinfection with ultraviolet radiation. J Hosp Infect. 1995;
30(2):85-93.

6. Seal DV, Clark RP. Electronic particle counting for eva-

luating the quality of air in operating theatres: a potential
basis for standards? J Appl Bacteriol. 1990;68 (3):225-30.

7. Stocks GW, Self SD, Thompson B, Adame XA,
O'Connor DP. Predicting bacterial populations based on
airborne particulates: a study performed in nonlaminar
flow operating rooms during joint arthroplasty surgery.
Am J Infect Control. 2010;38(3):199-204.

8. Friberg B, Friberg S, Burman LG. Correlation
between surface and air counts of particles carrying aerobic
bacteria in operating rooms with turbulent ventilation: an
experimental study. J Hosp Infect. 1999; 42(1):61-68.

9. Charnley J. Postoperative infection after total hip
replacement with special reference to air contamination in
the operating room. Clin Orthop Relat Res. 1972; 87: 167-87.

10. Lidwell OM, Lowbury EJ, Whyte W, Blowers R,
Stanley SJ, Lowe D. Effect of ultraclean air in operating
rooms on deep sepsis in the joint after total hip or knee
replacement: a randomised study. Br Med J (Clin Res Ed).
1982;285(6334):10-4.

11. Breier AC, Brandt C, Sohr D, Geffers C, Gastmeier
P. Laminar airflow ceiling size: no impact on infection rates
following hip and knee prosthesis. Infect Control Hosp
Epidemiol. 2011;32(11):1097-102.

12. Gastmeier P, Breier AC, Brandt C. Influence of
laminar airflow on prosthetic joint infections: a
systematic review. J Hosp Infect. 2012;81(2):73-8.

13.Hooper GJ, Rothwell AG, Frampton C, Wyatt
MC. Does the use of laminar flow and space suits reduce
early deep infection after total hip and knee replacement?:
the ten-year results of the New Zealand Joint Registry. J
Bone Joint Surg Br. 2011;93(1):85-90.

14. Miner AL, Losina E, Katz JN, Fossel AH, Platt R.
Deep infection after total knee replacement: impact of
laminar airflow systems and body exhaust suits in the
modern operating room. Infect Control Hosp Epidemiol.
2007;28(2):222-6.

15. Andersson BM, Lidgren L, Schalen C, Steen A.
Contamination of irrigation solutions in an operating
theatre. Infect Control. 1984;5(7):339-341.

16. Brandt C, Hott U, Sohr D, Daschner F, Gastmeier
P, Ruden H. Operating room ventilation with laminar
airflow shows no protective effect on the surgical site
infection rate in orthopedic and abdominal surgery. Ann
Surg. 2008;248(5):695-700.

17.Ritter MA, Eitzen H, French ML, Hart JB. The
operating room environment as affected by people and the
surgical face mask. Clin Orthop Relat Res. 1975(111):147-50.

18. Salvati EA, Robinson RP, Zeno SM, Koslin BL,
Brause BD, Wilson PD, Jr. Infection rates after 3175
total hip and total knee replacements performed with and
without a horizontal unidirectional filtered air-flow
system. J Bone Joint Surg Am. 1982;64(4):525-35.

19. Taylor GJ, Bannister GC. Infection and interposition
between ultraclean air source and wound. J Bone Joint
Surg Br. 1993;75(3):503-4.

20. Quraishi ZA, Blais FX, Sottile WS, Adler LM.
Movement of personnel and wound contamination.
AORN J. 1983;38(1):146-7, 150.

21.Panahi P, Stroh M, Casper DS, Parvizi J, Austin
MS. Operating room traffic is a major concern during
total joint arthroplasty. Clin Orthop Relat Res. 2012; 470
(10):2690-4.

22. Lynch RJ, Englesbe MJ, Sturm L, et al. Measurement
of foot traffic in the operating room: implications for
infection control. Am J Med Qual. 2009;24(1):45-52.

23. Davis N, Curry A, Gambhir AK, et al. Intraoperative
bacterial contamination in operations for joint replacement.
J Bone Joint Surg Br. 1999;81(5):886-9.

24. Hussein JR, Villar RN, Gray AJ, Farrington M.
Use of light handles in the laminar flow operating theatre-is
it a cause of bacterial concern? Ann R Coll Surg Engl. 2001;
83(5):353-4.

25. Berg M, Bergman BR, Hoborn J. Ultraviolet radiation
compared to an ultra-clean air enclosure. Comparison of air

bacteria counts in operating rooms. J Bone Joint Surg Br.
1991;73(5):811-5.

26. Carlsson AS, Nilsson B, Walder MH, Osterberg K.
Ultraviolet radiation and air contamination during total
hip replacement. J Hosp Infect. 1986;7(2):176-84.

27.Lowell JD, Kundsin RB, Schwartz CM, Pozin D.
Ultraviolet radiation and reduction of deep wound
infection following hip and knee arthroplasty. Ann N Y
Acad Sci. 1980;353:285-93.

28. Mangram AJ, Horan TC, Pearson ML, Silver LC,
Jarvis WR. Guideline for Prevention of Surgical Site Infec-
tion, 1999. Centers for Disease Control and Prevention (CDC)
Hospital Infection Control Practices Advisory Committee.
Am J Infect Control. 1999;27(2): 97-132; quiz 133-4;
discussion 196.



Y.

A

s Jolie i sie Ub;«_;ijrﬁ..gmwwxavm“,w

29. Moggio M, Goldner JL, McCollum DE, Beissinger
SF. Wound infections in patients undergoing total hip
arthroplasty. Ultraviolet light for the control of airborne
bacteria. Arch Surg. 1979;114(7):815-23.

30. Ritter MA, Olberding EM, Malinzak RA. Ultra-
violet lighting during orthopaedic surgery and the rate of
infection. J Bone Joint Surg Am. 2007;89(9):1935-40.

31. Belkin NL. The surgical mask has its first performance
standard--a century after it was introduced. Bull Am Coll
Surg. 2009;94(12):22-5.

32.Lipp A, Edwards P. Disposable surgical face masks:
a systematic review. Can Oper Room Nurs J. 2005;23(3):
20-1, 24-5, 28-33.

33. Romney MG. Surgical face masks in the operating
theatre: re-examining the evidence. J Hosp Infect. 2001;47
(4):251-56.

34.Sellden E. Is routine use of a face mask necessary in
the operating room? Anesthesiology. 2010;113(6):1447.

35.Webster J, Croger S, Lister C, Doidge M, Terry MJ,
Jones 1. Use of face masks by non-scrubbed operating
room staff: a randomized controlled trial. ANZ J Surg.
2010;80(3):169-73.

\Y4¢ )L@.g Al e)L%i: AY o)‘ga/[)\ﬂ\ yw‘;u\yp‘;ﬂ\ f.fcd;u

36.Berger SA, Kramer M, Nagar H, Finkelstein A,
Frimmerman A, Miller HI. Effect of surgical mask posi-
tion on bacterial contamination of the operative field. J
Hosp Infect. 1993;23(1):51-4.

37.Chamberlain GV, Houang E. Trial of the use of
masks in the gynaecological operating theatre. Ann R
Coll Surg Engl. 1984;66(6):432-3.

38. Laslett LJ, Sabin A. Wearing of caps and masks not
necessary during cardiac catheterization. Cathet Cardiovasc
Diagn. 1989;17(3):158-60.

39. Mitchell NJ, Hunt S. Surgical face masks in modern
operating rooms--a costly and unnecessary ritual? J Hosp
Infect. 1991;18(3):239-42.

40. Orr NW, Bailey S. Masks in surgery. J Hosp Infect.
1992;20(1):57.

41. Tunevall TG. Postoperative wound infections and
surgical face masks: a controlled study. World J Surg.
1991;15(3):383-387; discussion 387-8.

42. Tunevall TG, Jorbeck H. Influence of wearing
masks on the density of airborne bacteria in the vicinity
of the surgical wound. Fur J Surg. 1992;158(5):263-6.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


